BYTE Lab Tests a Dozen Disk Utilities
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When customers asked us to lower prices on the 25 MHz 386'" system
that won PC Magazine's Editor's Choice and PC World's Best Buy, we
gave a typical Dell response: OK.
You see, we have an unusual relationship with our customers.
We deal directly with them.
That's why we can custom configure each system for each customer.
That's why we can provide them the most comprehensive service
and support in the business.
And, with no retailers, we can actually offer high-end systems like
this Dell System®325 for as low as $4, 199. With other configurations
$2,500 below the comparable IBM or Compaq systems.
Or, a custom configured leasing plan can be designed for any
business:·
Which explains why Dell has won the last four PC Week polls for
overall customer satisfaction.
As for the System 325, it's a thoroughbred. And it runs on either
Microsoft®MS-DOS~ MS®OS/2, or our Dell UNIX®System V, which
is compatible with AT&T System V Interface Definition. As well
as XENIX~
Equipped with VGA, optional Intel or WEITEK coprocessor, and
hard drives ranging from 40 MB to 322 MB, it still leaves 6 expansion
slots free.
And every Dell system includes a 30-day money-back satisfaction
guarantee. As well as a full-year warranty, self-diagnostic software, and
toll-free technical support that solves over 90% of customer problems
by phone. With next day on-site service for the other
10%, provided by Xerox Corporation'?'
Why don't you check out the specs and prices
on the next page. Or look through some of
our other new systems.
Then, if you'd like information on a specific
configuration, or have any questions at all , pick
up the phone and talk with one of our sales
representatives.
For that one out of five , the computers may
not be free. But the phones are.
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THE NEW
DELL SYSTEM " 316SX
16 MH: 386SX
Tl"le perfect low r rufil1..· main!!m:am
computer, rn111hining J86SX power

THE NEW
DELL SYSTEM! l16LT

Thl' l'fkl' :-.iy' 11 's an l'nHY·ll'\·d ..,~·;-, tl' lll.
The pl'rfurma tKe says it':-. a k•t lllllfl'.

l11b nl'\\' lu\\-fc,lrurcl l. h1ttl'ry (Xl\\'t.'rl'J
386SX bpt\Jr CV!lt:i lcS!t than nKl:,{ 286
lart•lps.

STA NDA RD FEATURES,

and co mparihi li 1 ~1 wirll unprccc 

atl2.5M H:.
• Chuicn,f 511KB.640 Kil. I Ml\
ur 2 lvtB* ,if RAM l'XJ'andahll' t11
16 ~v!B (6 ~vlB 111) thl· :i\'~ fl' lll h11: 1rll) .
• P.1gl' rnl-...ll' inh.: rb1n.:J 1111.:1111>1')'

:m ll hiµh pl·r1~ irm·
atKl· 16-hu VCiA \'idl 1>t:lfntr.1lkr on

• lml'gr.nl·ll d1:-h·ttl'

• St h.:kl·t f~1r liud 80287 math
drh·l'.

• Enhancl·ll IL"ll· kl' r h ·yhu.1rll.
• l p:1r.1lld a11J 2 'l·rial J'llrl !'J.
• 3 tutl ·:-i:l·ll lO -hit AT l'Xp:1n , 1 11 n ~ l1 1t:-.

inrcrfrKc, 111 1iy:.-tc111 h1 lard.

us lowm $6J/111011ch.
- Xt•m:1.· £t11.:mlecl Sen rice Plm1

low m $72/mmich .
t.. Xerox E.,tL•mJcd Scnrit:c Plu11 J1ridng
$ J87.

lO ~vl B Vl ~ M1u1oc lm1111cSy:.1l'lll

$1.599

1

20 tvl I\ Vl J.A Cl 111 ir Plll!'J Sy!'J tl·111 $ 1 ,S~N
-IC' /I. II \ \I( i;\ ~v1t1nl lC h ru ml· s,·,tl' 111
$1.799
-IOMHVCiA C1.1 l1>T l'lu ~sy, t l' lll .$2.l)i.J9

20 MB VGA. M,1n1 )( lmunl' Sptl'1t1
$1,899
-10 MB VGA Cul.ir Plu.-, Sy:itl· 111 $2 , NY
40 MB SllPl'f VGA SyS fl'IH
(800 x60J)
$2,49<!
IOO MB Supl'rVGA S~·s1l'm
(800x60J)
$J.()l)9

2l' MP.. ! 1'.·:BR.Atvl

Sl.499
SJ .699
SJ. 799
$3 .999

2,1 ,11u \IBRA'I
4l' 'll\. 1'llJRAM
4l' Ml\. 2 M11RAM

PriCl'' li-.tcll rdll'Cl 512 KB of RA~\ .
640 Kl\ w r:-i1lll!\ 11f thl' ahliw !'J~·:.t l.'11 1:- arl'
avaibhll' 1;1r an add i1 i11na l $50, I MB
\ ·l' r:.i1•lb I~ 1r ;111 ;1JJitil1nal SI50, and
2 MH'w~ 111n'l~i r : m :lllJ11i11n:1 I :$)l\).
IL\"1 MB h,mJ dm·l· i.;,1nr'tgur.1!ll >n' .d.' l 1
<l\': 1ilahll'.

Pricl':i fl'nl'l'. l 512 KB 11f RAM.
640 KB \'l'f~ 11\ t1:1 ,if thl' al" 1w :-y~ 1l· 1 1i.-, :irl'
availahll' fur :111 :1l!,li11unal $;L) , l Ml\
\'l'fSiuit, I( ir :111 alldi1i1in:1l $1;0, :111d
2 MB \'l'rsi1 u1s iur:m ;i,!diriuna l $ KlO.

Fur ;i limited timl', j.!CI an l'Xlr.1 battery
frl'l' wi1h c\'l'ry Ji6LT pun.: hasc.»

THE DELL SYSTEM®325 25 MHz386.
An l'Ven better va lu..: at these low prices.
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CHOICE

· AC A,bptl'r.
**C.m1111l.'rcial Lcmc Plun. l...l.'asc for
m low us S J27/monch .
.:_. X.cmx Ettc.'Jtcl.cd Scn kc Plun fnit:ing
shnts ur S295,

NEIV LOW r RJCl:o;

.'i ltlrlS UC

l:UITOR'S

pl·1lllt1ll.:)

J'ricing .~ !mt~ lH SJ58.

**Conuntc"rcial Lemc Plan. L:usc f11rus

IMJffitml]

JOl-ki:y h·yl'>\ l.trd Llr
ki..:yp;1,l.
• Rl·111l1\'ithk· and rl' c h ~ 1rgl'ahk· NiCad
h:Hfl'ry p ;1l'k urili:ing Dd l':i "t:11m inu·
, >II~ I' 111·l'r" h,1ttl'rysy..fl'tn (patl'IH
llllll\l'l'ic

**Cmn1111!rcial Le,L~c Plw1. L:mc for

:l\'ailahll'.

··"'"'

llll lllll1'fl "lrt.
• C l ll\lll'l:[llf for

;1v:1 ibhll'.

• Enha1Kl.'d 101-kcv kcyb.1;1rd.
• I para llel and 2 ~ 1.:ri al purr~.
• 3 full-si:cd 16-hir AT cxp: m.~ i , m sl11b

··

llUllll'Tk kl'\rad O
lllll 12 h11Kli1m kl'\'~.
• I p.1r,1lld. J ,l·rial. and l' Xtl·ma l VG'\

lllll'lt:Kl'1•1l , \''tl'lll l"X1:m.J.

diskcttcdri,·l·.

•

• 83-kq kl'dxi:1r,\ wi1h cllll'l'dLhl

• l11tq .!l'all'll hiµh pl'rflmnant:l' h:1rll lli:-k

• Integrated high pcrfo rm;lll(l' hard di,k

1I
L......I

• S11t:kl'11;,r 16 MH: lntd 80 387SX
l\loltll Cl l]'r1 l( l' ~SLl T.
• J.5''1. -1-IM l\diskl.'ttl'llrivl'.

C0 J'1\I C l' ~ 'lH'.

• U5" l. 2 M11 or J.5" 1.44 Mil

I-

• O nl' inllu:icrv :'l tandarll ha!f.,i:e 8-Ht
l'Xp:Hbi1.1n 3lllt.

hll.lfll.

• 5.25" 1.2 M f\ur3.5" l.44 Mlhli!'Jkl'Hl'

coprlKl':i:~u r.

'I
I

VG.'\ L1qlltd Crv~ 1.11 Di;')play.

0

:-.y~ tl'lll

• Such:t f0r lntd 80387SX math

w

l'Xp:ind.iHl· 10 8 MB (1m !Ill' !>\':irl'm
ho:1rJ u,1ng I MB SIM M:i ).
• LIM 4 .0~ uppvn i\1r IHl'lll•JI')' uwr
!Mil.
• .'\d1us1ahll' and dl'toKhaHl' 6-10 x 480

1)\'l'f6-I L) i-:I ).

• lnccgr~m.:d di:.-h:11c and high per·
furmano.: 16-hir VGA \'id1.:v runtr11llcr
un sys tcn1 l'.\1ard.

0

at 16MH:.
• C h11ict: pf l 1'.113 \)r 2 MB*of RA~v\

• LIM 4.0.-,uppo n i11r n11..·1111lr)'

640Kll.

I..

• l1ul·l 8l'J86SX n1im 1pr1 1Cl'S:iur ni nning

;1r..:hit l'ClU Tl'.

16 ~vlB (8 MB1 11\ thl· sysll..'!ll i'loar\.I).
• P.1gc llllk..lc intcrlcaw1..l mcmu1y
arc hit t.!Clurc.
· LIM 4. 0suppurt fl1r 111e1nury l1\·cr

IU

STAN D.ARD FEATURES,

• 80286 mit: ruprucl'ssur ninnillg

dcmcd \·aluc and support.

STA NDA l\D FEATURES,
• Imel 80J86SX mkrvprocc:.sur nmning
'"16MH:.
•Choiccuf;J2 KB.640KB. I Mil
or 2 MB*of RAM cxpambblc tl1



THE DELL SYSTEM' 210
12. 5MH: 286.

~TAN llAR I l

FEATURES,

• lm d 80386 mit: n1pn tl.'. l':-:.1.1r running at

2jMH:.

• 200- warr p1.1\\'l'r :-.upply.

•S industry sr:mlbrd l'Xpansil 1n s lu~
(6a\;11l:1hk·).

I MB. 2 MB1 1r-I MB of RAM *
l'Xpandahll' 10 16 MB (u.~ ing a lk-'<lii.:atl'll
l1ii.;h- spl..'cll 32-hit 111l.'11111ry :-ll 1t).

• C h 11ic l· o f

• Ad,·:1rKl·d !ml'l 82 )1)5 C: tt:lw

**Commercial L:nse Pl.an. Lccasc for as lotv
us Sl 53/monrh .

-· Xerox E'1mdccJ Se1vicc Plan Jnicing
starts ur $370.

Me111111')'

C ulfn1!ll'r\\'ith )2 K J \,1( l1 i).!\1 :i ]'l'nl ~ rat1 t:

NEIV LOW PRICES.

RAM c u.:hc.

$4. 199
• VGA systl'lllS indudl· a high pcrfo nna ncl'

16-hir viJl'l1ad;111rl'r.

$5.099

• 5'>eh·t for 25 MH: lmd 80 387ur 25 MH:
WEITEK 3167 marh c11rrl1Cl':i:ior.

• 5.25" 1.2 MB ur J.5'' 1. 44

100 MB VGA G 1lur Pl u ~ Sysrl'm

M lhli~ki:ul'

driw.

ll\.) ivtB Supl'r VGA C1lor Sym·n1
(800x6C\J)

$5, 199

150 MB Supl'r VGA Colur Sym·ni
(liCi.1 x6C0)

$5.699

• l)ual diskl:'t!e and ha rd d riw rnmrolll'r.
• Enhancl'd

IOl· kl'y

Prkl's lisll:'d rdll'cl I MB of RAM . 322 MB
hard dnw confi}.'1.lr.1£i\)l\SalS.. "1 a\;1i lo1Hl·. 4 MB
w rsi\lll!i a\-;1ilahk· IUr an 11JJicional Sfill

kl'yl,.. i.ird.

• I par.1lld and 2 :il·rial ptirl!I.
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lowered, reduced and dropped the price of the Dell System®325. See inside for details.

800--426--5150.

To ordei; cal!800-426-5150. In Canada, ccdl 800-387-5752. In Gennany, call06103170 II OO. In the UK , call08004 14535.
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What else wOtild you ·e~Pect
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P C MAGAZINE, January 1989,
" /11 a .field of powerhouse machines
there can only be one winn er, and
ALR's FlexCache is it."

At ALR , we will never rest on our laurels. We strive to be the best, as
proven by our past achievements. Now with the in troduction of the
new ALR PowerCache 4T1v1, we've des igned a system that is far
beyond comparison. Again , we have taken PC-microprocessing power
a step further by des igning a unique proprietary PowerCache 4 cache
controll er using ALR's custom ASIC chips wh ich deliver the fastest
process ing speed ever.

More important, PowerCache 4 is the first PC to fully utilize 128-bit
burst mode and a "read and write-back" l 28 KB cache design , provid
INFO WORLD, July 1989,
ing a better than zero wait state performa nce as compared to the i386.
"A LR Systems Unleash 486 Power. Th e
Furthermore, the ALR PowerCache 4 is I 00% IB rvfBl PS/2TM Micro
PnwerCache 4 shines in the CPU Channe iTM_compatibl e supporting bu s mastering dev ices and giving

spec1jlc por1ion of th e Info World Au!O
nw!ed Benchmark Test, gaining a score
of' 16.3."

PC WEEK, July 1989 ,
"Based 0 11 a series of benchmark.1· run
las! week on Advanced Logic Research ,
lnc.'s pro/Olype 486 desk/op sys/em,
ALR will en/er !h e 486 market with a
/Jan g."

ALRM130

ALR M150, M350
M650 Floor-Standing

IBMM70 -A2 1

Desktop

CPU

25 MHz i486

25 MHz i486

25 MHz i486

Bus

MCA

MCA

MCA

External
Cache

128 KB cache
Read and Write-Back

128 KB cache
Read a nd Write-Back

None

Video
Opt.on
board

640x480
l024x768

640x480
l024x768

640x480
None

l/ OSlots

6 expansion slo ts

6 expansio n slo ts

3 expansion slots

Storage
Expansi on

4-3 l /2'

l -full height
2- l /2'-height
2-3 l /2' drives

3-3 l 12· drives

130 MB-260 MB

150 MB-650 MB

llOMB

$9,990

Starting ot
Sl l .490

$12 ,990

Disk
Capacity
Price

Power Platform™

.·-

California Anza-Borrego
Desert State Park
(Ca1111011lmll-slU1pe d sa11dstnm•.
Th c.\'l' CO llCTetio n s a rt•

fonm•d of 0 11io11-Jki11 layas of
min£•rr1's rt'si.1Hml to t•rosi o11 .)

~:.-

.i;1:86™sys:teffi itt the world .
from·~the lea_
d er in 386 technology.
. ·:.

'

•

_,.

-

TM

yo u a more efficient system for a variety of multi-user and fil eserver
applications . Like most ALR computers, the PowerCache 4 is a truly
balanced system. The fastest power is achieved by enhanc ing our
PowerCache 4 design with the indu stry's fas test d isk drives and inter
face. The PowerCache 4 systems come standard with a hi gh-speed
l5MHz ESDI and 32 KB hard di sk cache on the disk controller.
What more could you poss ibl y need.
It's no wonder ALR remains ahead of the pack with our innovative
design expertise. As far back as 1986, we've been recogni zed in the
industry as a leader in performance. Recently, the hi ghly accla imed
386/220 won us "B est of 1987" from PC Magazin e. 1988 brought us
the honor of receiving the PC Magazine Award for Technical Excel
lence for designing the industry's most advanced cache architecture.
As for 1989 we've already begun to exc ite the industry with the
PowerCache 4.

Po werCache 4 is the first PC to fully utilize
128-bit burst mode and a "read and write
back" 128KB cache design, providing
better than zero wait state performance as
compared to the i386.

~~~-

,oPll

fl

Home o r the Wo rld's First 386 PC

Now, what else would you ex pect from a company who is so com
mitted to innovation and hig h-perfo1mance technology that we take
you a step beyond. At ALR , we are concerned with your processing
needs. Our technical support staff is available to assist you by one
simple phone call. All our systems are backed by a one year war
ranty . Call today for more information on the new PowerCache 4 and
the name of an authorized reseller nearest yo u.

1-800-444-4ALR

Ad\•;mccd Logic Rcsc:u ch Inc.

Ad va nced Logic Research, Inc.
9401 Jeronimo Irvine, CA 92718
(714) 581 -6770 FAX: (714) 581-9240
For our Ca nad ian office:
1-800-443-4CAN
For our UK office:
0 635-521 922 FAX : 0 635-521 844
For our Singapore:
(65) 258-1286 FAX: (65) 258-1285

r\L R and Advanced Logic Research, Inc. :ire registered trademarks. PowcrC:ichc 4 is a rcgistc ri:cl tradcrn;1rk of Advanced Logic lk scarch. Inc. IBM :md PC. PS/2. Mi cro Ch;inncl arc reg iste red
tr.idemarks of International Bu!>incss Machi ne!> Corporation. Imel. 386 and i.i86 arc registered 1r.1dcmarks of Intel Corporation.
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REVIEWS

PIWl>l'CTS I:\ PERSl'ECTl\'E
49

WHAT'S NEW

81

SHORTTAKES

152

by Stan Wszola, Howard
Eglowstein, and Tom Thompson
The BYTE Lab looks at 14
hard disk utilities that can protect
against data loss and optimize
your hard disk.

Portable Mainframe,
Opus Systems introduces the first
portable RISC workstation

LapLink Mac III,
move files from one Ma c to another
with this program from Traveling
Software

169

Hewlett-Packard's powerful
dedicated graphics processor

GrayF/X ,

177

Xerox Imaging Systems offers
a gray-scale raster editor
simple and low-cost faxing
from Fremont Communications

COVER STORY

94

Apollo Shrinks
the Workstation Price Tag
by Ben Smith
Apollo introduces the world's
most affordable workstation .

99

115

by the BYTE Staff

183

page 285
The best and the
brightest of products
and technologies
in 1989.

Computing at Chaos Manor:
A Matter of Style
and Grammar

Macinations:
The Big Four
for Mac Databases

by Jerry Poumelle
Seeking a new word processor,
and it's upgrade time at
Chaos Manor.

by Don Crabb
A survey of the four top
relational database development
systems.

The Unix /bin:
Answers to Some
Good Questions

137

Down to Business:
Cheap and Easy Publishing
by Wayne Rash Jr.
You may not need all the bells
and whistles to look like a pro.

BYTE • JANUARY 1990

OS/2 Notebook:
A First Look at HPFS
by Mark J . Minasi
OS/2 l.2 's new High
Performance File System
allows bigger, faster,
and safer hard disk drives.

145

4

Hard Drivin' Mac
by Rick Grehan
Utility software distinguishes
300-megabyte Mac hard disk
drives from MicroNet, Racet,
and Jasmine.

by David Fiedler
Our columnist answers
the most commonly asked
questions, including
"Which Unix for you?"

123

Born to Travel
by Wayne Rash Jr.
XT-class laptops from GRiD
and Sharp offer the right mix
of features for computing
en route.

The BYTE Awards
FIRST IMPRESSIONS

Sizing Up the Cube
by Tom Thompson
and Ben Smith
The NeXT Computer-advanced
features, fair performance.

Intelligent Graphics
Controller 20,
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by Stanford Diehl
Apple, Asante Technologies,
and Compatible Systems adapters
give Macs an easy entree into
swift Ethernet networks.
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The NeXT'" Computer
System is the first com
puter in the world (and
so far the only) to use read/
write/erasable optical storage.
While PCs today are typically
equipped with Winchester
drives that store 20 to 40 MB,
a single optical disk can store
256 MB. Plus, it is removable,
for portability and added se
curity. This
dramatically
new tech
. nology pro
vides storage
that is simul
taneously
vast, reliable and cost-effective
- a combination unmatched by
computers of any size.

3

NeXT has made the
power of UNIX"usable
by mere mortals.
UNIX is the high-performance
operating system used by
workstations to achieve true
multitasking and superior net
working. Unfortunately, it has
,,.
always been the
antithesis of user
friendl
y. NeXT has
•
givenUNIX a revo
lutionary new imer
-_...i
face-one that is
both visual and intu
itive.Now computer
users ofevery level
\i
1\
can instantly wield
1
11 this tremendous
power, with no tech
nical knowledge whatsoever.

To achieve the power
needed for the 90s,
NeXT bypassed tradi
tional workstation architecture
and went directly to .that of
a mainframe.This eliminates
bottlenecks and attains an
extraordinary level of system
"th roughput"-the true mea
sure of computer performance.
Only through the use of VLSI
(Very Large Scale Integration)
technology could thisarchitec
ture be reduced
in size so that
it could fit
inside
adesk
top com
puter. Its
a mainframe on two chips.

2

1
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\VhilePostScript "has
long been the industry
standard for priming,
NeXT has made it fast enough
to also be used on the display.
This"unified imaging model"
ensures that what you see on

~

D

I

the display is precisely what
you will get on paper. All your
work, in any size type and any
degree of rotation or magnifi
cation, appears with perfect
92-dots-per-inch clarityon the
NeXT MegaPixel Display.
And with laserprecision at 400
cl pi on theNeXT Laser Printer.

IN THE 90s,WE'I

ONLY TEN REAL BREAKT~
HERE ARE SD

-

-

I

-

r

-

I!

-

.r

- - -- - -

..

~

Ii:'

.

~

- -

•

.,._

~

.....

4

_ ,._

4

- r
-

~

-

,. ,

~

- - - - -~ . . ._~~=-- ' -- . .

'

,, -

-

~~

c

-

---

.

"'fr".

.

~

~'

~

.. ,.,

_ _ _ ... , __ _ _ ..,

.--



:""'" :

•

- -

... 

..

---~~~~~~~~~~~~~~~~~~~~

5

The NeXT Computer
System is rhe first to be
capable of producing
CD-quality sound. Without re
quiring any additional equip
ment. This feat is made possi
ble by a chip that has been
specifically designed for the
task of manipulating sound
the Digital Signal Processor
(DSP).Because this processor
is standard
1n every
NeXT
machine,
software
developers
will be able to call upon irs pow
er to enrich programs we use
::very clay. Nuw computers
will nor jusr be seen, but heard.

6

NeXT Mail takes elec
trornc commu111cat1ons
beyond anything you've
seen on a personal computer
before. Now you cansend and
receive multimedia mail-in
cluding rexr (with varied
rype fonts, styles and sizes),
graphics and voice messages.
And despite irs high level of
sophistication, NeXT Mail is
so 111tu1t1ve, you may nor ever
need to open the manual.
NeXT Mail is built into rhe
system, along wirh Erherner
and TCP/IP, so rhe NeXT

Fhl

·~

ljfl

~ LipServi~e ~

machine can quickly become
a part of existing networks.

7

Programmers can
creme software on the
NeXT Computer up to
ren rimes faster than on any
orher computer-the result ofa
breakthrough called NextStep~
It gives software developers
rhe power to creme the graph
ical user irnerface portion of
their applications (often rhe
most rime-consuming and dif
ficult part)
without
~ Field: !
any proButton I Title
gramming sw1tch _J
a( all.
\Radio
~·
This revo- r Radio • I ·
lurionary environment means
we will see more programs,and
better ones, in less rime rhan
ever possible before.

[eoxl

I

~PROBABLY SEE

IOUGHS IN COMPUTERS.
=NOFTHEM.

© 1989 NcXT. In c. NcXTand the NcXT logo arc trademark s of NcXT. Inc. NcxtStcp is a registere d cradcmark
of NeXT. ln c. PostScript is a registered trademark of Adobe Systems, In c. UN IX is a registered trademark of AT&T
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EDITORIAL
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Fred Langa

PROJECT NOTIFY
Out of the California
earthquake, a plan to
use laptop computers
to assist in disaster
communications
id you try to telephone into or
out of California after last
fall's earthquake? Or into or
out of North Carolina after
Hurricane Hugo? It wasn't easy. In both
cases , lack of adequate communications
slowed emergency serv ices , di srupted
lives, and , in the days that followed , hin
dered the business of recovery.
The problem wasn't the telephone sys
tems themselves. In fact, in both in
sta nces , the telephone systems came
through remarkably well. Instead, the
systems simply bogged down from the
incredible volume of calls.
To those of us inside the quake area
(the BYTE senior staff was in Palo Alto
that day), the inability to ca ll out was
frustrating. To fa milies and friends out
side the quake area who saw the televised
images of fire and destruction and had no
idea what was happening to loved ones,
the inability to communicate was fright
ening, even painful.

D

Laptops to the Rescue
The voice circuits bogged down, but
some data circuits-especially the dedi
cated lines serving packet-switching sys
tems, such as Tymnet-remained rela
tively open. Heather Barbara Clifford
and Stephen T. Satchell discovered this
when they began to use BIX as an infor
mal message center for those cut off by
the quake .
Here's how it worked: Using battery
powered laptop computers, people in the
San Francisco area would call BIX on a
packet-switching service's local dedi8
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cated data line . Once connected to BIX,
they'd send Heather E-mail containing
the names and telephone numbers of
family members who needed to be con
tacted , plus a brief message . Heather and
Stephen (living outside the quake area)
then used their normal voice telephones
to relay the messages .
Volunteering their time and telephones
in this fashion , Heather and Stephen
("bjc" and "ssatchell" on BIX) helped
people from as far away as Argentina
stay in touch with family and friends in
the Bay Area.
Besides performing a much-needed
humanitarian service, Heather and Ste
phen also realized that they were onto
something: an idea that could be useful
during any disaster, anywhere there were
laptop computers , dedicated data lines ,
and volunteers . Thus , "Project Notify"
was born.

Project Notify
The purpose of Project Notify is to pro
vide supplementary communications
channels for private citizens in areas hit
by certain disasters of natural or human
origin.
Using the dedicated, nonvoice data
lines managed by Tymnet, Telenet, and
similar carriers, Project Notify's volun
teers can help shift personal traffic
(e .g., messages of reassurance from peo
ple in affected areas to friends and fam
ily in other parts of the country) away
from voice lines and the ham-radio net
work, leaving those media freer for use
by emergency-aid agencies and other
authorities.
Project Notify already has been incor
porated as a not-for-profit business and
has started work in a number of areas, in
cluding the following:
• researching ways to use existing
and emerging commercially
available computer technology
• working with network and
information-service vendors to

establish communications channels
• organizing volunteers with
computers , particularly battery
powered laptops and systems with
power sources other than the
electrical-power utilities
• working with emergency services
and other organizations to draw up
plans for coordination and
cooperation during disasters
• developing software for the central
message database and to automate
telecommunications access for
volunteers
• developing and distributing
procedural manuals and field kits
for volunteers
• producing educational materials
for schools, TV , and newspapers
to promote Project Notify and
encourage the public to use its
services (concentrating on explaining
why blindly calling into a disaster
area is ineffective and even harmful)
• coordinating with the American
Red Cross , the Salvation Army,
the United Way, the American Radio
Relay League, the Federal
Emergency Management Agency, and
numerous other organizations
involved in disaster relief
Heather and Stephen are trying to do
something very worthwhile here, and I
hope that they succeed. Right now , they
need volunteers and tax-deductible dona
tions. If you would like to be a part of
Project Notify, please write, calJ, or
send E-mail to :
Project Notify
P.O. Box 8656
Incline Village, NV 89450
BIX mail : "ssatchell," "bjc"
MCI: 229-0559, 309-7841
CompuServe: 70007 ,3351

-FredLanga
Editor in Chief
(BIX name ''flanga ")

to move into the future without
letting go of the past.
OS/2cando!
Making the move to OS/2 ® isn't all or nothing. In fact, OS/2 and DOS can
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BORLAND INTRQ_QVCES T,URBO~PASCAL 5.5 WITH OBJECTS

'

'

'
Turbo Pascal,®the world-standard Pascal compiler,
adds Object-Oriented Programming with our new
version 5.5. We combined the simplicity of Apple's
Object Pascal language with the power and efficiency
of C++ to create Turbo Pascal 5.5, the object-oriented
programming language for the rest of us.

attributes from the base model 911, but it also sports
a whale tail.
Turbo Pascal 5.5's object-oriented extensions
give you code that's easier to change, extend, and
support.

Turbo Pascal 5.5 Professional with
Turbo Debugger® and Turbo Assembler®

It's easy to extend yourself
If you're already programming with Turbo Pascal,

The award-winning Turbo Debugger now includes an
object inspector and hierarchy browser.
~nd Turbo Debugger can debug any
size program.

it's easy to extend yourself from struc
tured programming to object-oriented
programming. And, Turbo Pascal 5.5 is
the only compiler that is 100% source
Upgrade objectively
code compatible with
Pascal owners:
your existing Turbo
.
-------------L-------------,
Upgrading from Turbo
Pascal 4.0 and 5.0
Pascal 5.0 to 5.5 is only
programs.
$34.95 plus $5 shipping
Afast object lesson
and handling ($75 plus
shipping and handling
Object-oriented appli
for owners of Turbo
cation programs more
Pascal 4.0 or earlier).
closely model the way
Inheritance provides powerful modeling capabilities by allowing objects
And
upgrading from
you think. Objects con
to inherit attributes /ram other objects.
Turbo Pascal 5.0 and
tain both data and code.
As in a spreadsheet cell, the value and the formula earlier to Turbo Pascal 5.5 Professional is only
are together. Objects can inherit properties from other $99.95 plus $10 shipping and handling. To order,
objects. For example, a Porsche Carrera inherits most CALL (800) 331-0877.
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TURBO
PASCAL

Turbo Pascal 5.5 Features
• Inheritance
• New integrated environment
• Static & dynamic objects
tutorial
• Constructors &
• Hypertext Help with copy and
Destructors
paste
• Object constants
• Enhanced smart linker &
• Compiles @> 34,000
overlay manager
lines/minute
• Support for 8087180287180387
• Integrated source-level
debugging
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Turbo Pascal, Turbo Debugger. and Turbo Assembler are registered lrademarks ot Borland International. Copyrigh1 C\989, Borland lnlernational. Inc. AU right 1eserved, 81 1324

Circle 49 on Reader Service Card (DEALERS: 50)

At only $1495; it's got your name on it.
The HP LaserJet printer
family has expanded
in a small way

*Suggested U.S. list prices:
LaserJe t IIP $1495;
LaserJet Se ries II $2695.
Dealer prices vary.

The new HP LaserJet IIP (as
in Personal) fits right on your
desk. And, with a price almost
half of the multi-user LaserJet
Series n; into most budgets.

Its simple front panel gives
you easy, push-button control
over the menu, the 14 internal
fonts, form feed and other
functions. It handles four
different paper sizes: letter,
legal, executive and A4, as
well as envelopes. In portrait

The new HP LaserJetIIPprinter.
or landscape co nfigura
tions. At four pages a minute.
From one or two paper bins
(the second is optional).
The 512K standard memory
is upgradable to 4.5 Mbytes
for more complex graphics
and publishing programs.

And, of course,
our new printer
is compatible with the HP
LaserJet Series II and virtually
a ll popular PC software.
So ca ll 1-800-752-0900,
Ext. 277J for your nearest
authorized HP dealer. Then
Circle 142 on Reader Service Card

introduce people at your
company to their very own
HP Lase r Jets.

There is a better way.
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Ways to Protect
Your Networking
Investment.
For networking file servers packed with performance,
select a MaxSys "' system from CSS Laboratories and pro
tect your investment 12 ways .. .
1. The 12-slot motherboard and 10 drive bays allow maximum
system expandability for a longer return on investment.
2. Certified to run in all six operating systems: Novell
Netware, SCO Xenix, ISC UNIX, IBM OS/2 EE, Microsoft
OS/2 and Quarterdeck's DESQview.
3. Multiple choices to meet every performance need
386~20, 386-25 , 386-33 and 486-25 MHz.
4 . Large 64K two-way cache allows use of lower-cost DRAM
111 mam memory.
5. Pipelined memory means faster operation under multi
tasking O.S.
6. Exclusive CSS Silent Memory Bus,"' triple-grounded
to ensure maximum data integrity.
7. 100% AT compatible, 8 MHz I/O bus.
8. Reliable performance even with a "loaded" system
-driven by a 400-watt power supply.
9. Mini-Tower option with five drive bays-for the
flexibility to meet economy-conscious needs.
10. Ultimate software compatibility in all 286/386
operating environments.
11. Every board is individually tested and proven
to perform, then tested again after system
assembly.
12. Renowned CSS made-in-the-US.A. quality.
For more information on these or any of
the other investment-wise CSS products
from desktop systems to the CSS Diskless
~
Workstation, from motherboards and
.
peripheral cards to high- -....
·
speed text and graphics I ~
laser printers-just call
or wnte CSS today.
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LABORATORIES. INC.

A Solid Investment.
In the U.S.A. (714) 852-8161
In Canada (416) 882-0260

.
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Staff-written highlights of developments in technology and the microcomputer industry,
compiled from Microbytes Daily and BYTEWEEK reports

POSIX to Reach Beyond Unix to Other Systems

NANOBYTES
I

major force in guiding Unix
computer vendors and applica
tions developers toward operating
system standards has been the IEEE's
POSIX committees. POSIX basically
consists of a set of standards designed
to ensure the portability of software
applications among various implemen
tations of Unix.
But the POSIX standards will go
well beyond the Unix operating
system, according to Digital
Equipment's Jim Isaak, one of the
POSIX committee chairpersons. The
Washington, D.C., based IEEE has set
up working groups that are ironing out
standards for networking, security,
real-time operating systems, admin
istration, and other aspects of a
complete computer system. Isaak says
it is likely that other operating systems
will eventually conform to POSIX
standards.
DEC, Hewlett-Packard, and
Unisys, for instance, are in the process
of standardizing their proprietary
operating systems on POSIX. Isaak
says that Microsoft has been very
active in POSIX committees and could
conceivably adapt OS/2 to conform to
POSIX. But since one of the basic
assumptions of the standard is a
multitasking operating system, single
tasking systems such as MS-DOS or
the Macintosh Finder could not

A

conform to POSIX (even Apple's
System 7.0 could not conform, since it
will not include shared memory and
preemptive task scheduling).
While POSIX might be the best
hope for consistent software standards,
little of the work is complete. Thirteen
committees are at work on different
standards; the only proposal com
pleted is the System Services and C
Language Binding standard, which
defines the operating-system interface
and file structure. Virtually all Unixes
on the market today claim to conform
to this standard, and U.S. government
procurement contracts require that
Unix systems conform to it.
The next to be completed, accord
ing to Isaak, will be the Shells and
Utilities standard, expected in March.
The Real-Time Extensions standard
will follow in about a year, he says.
But POSIX is no panacea promis
ing a single harmonious standard.
"There will always be incompatibil
ity," Isaak says. "It's the difference
between specification and implemen
tation ." And POSIX ensures compati
bility only at the source code level.
Binary incompatibility will always
exist among different hardware
platforms. However, the closer all
systems come to conforming to
POSIX , the better the environment
will be for software developers.

Proposed Interface Could Take the Pain
out of Connecting Peripherals

H

ooking up a personal computer to
a "standard" peripheral like a
hard disk, CD-ROM, or optical disk
drive is a common task that can be an
exercise in frustration for some
computer users. That's because there's
no truly standard way for different
kinds of drives to communicate with
standard personal computers. Even the
so-called SCSI standard isn't always
standard; each manufacturer essen
tially does its own thing.
Realizing that the problem will
only get worse when Extended
Industry Standard Architecture (EISA)

bus personal computers start appearing
this year, a group of six peripherals
manufacturers has united to define a
standard interface for connecting
peripheral controllers to personal
computers. The Common Access
Method (CAM) committee consists of
hard disk drive makers Maxtor,
Seagate, and Quantum, as well as hard
disk drive controller makers Western
Digital , Adaptec, and Distributed
Processing Technology.
The CAM group's proposed
interface, called EATA (for Enhanced

As we were leaving the 1980s, it
seemed a day didn't go by without
someone announcing an Extended
Industry Standard Architecture
machine. The decade in which
personal computers had become
commodity items ended with
manufacturers rushing toward high
end, high-ticket systems. Compaq,
formed seven years earlier by a few
Texans whose other business
alternative was starting a Mexican
restaurant, announced two 80486
based EISA machines that run in
the neighborhood of $20,000.
One company that did not an
nounce an EISA system is Epson ,
even though it was one of the nine
companies that helped develop the
EISA bus. Epson will "wait and
see" if there's a big demand for
computers based on the new 32-bit
bus. "Our customers don't expect
us to be at the forefront of technol
ogy," said Epson's vice president
of marketing, Steve Lapinski.
NCR (Dayton, OH) declared itself
to be a Micro Channel house. The
company introduced an 80486
based MCA system, featuring a
high-speed bus-mastering SCSI
disk drive controller, and said that
this year it would come out with
MCA systems ranging from the
low end up to workstations and
servers.
AT&T and Unix International
started shipping the new Unix
System V release 4 to developers.
One of the most notable features of
the new operating system is its
support for three graphical inter
faces: the X Window System, XU/
NeWS, and Open Look. Unix V.4
incorporates features from several
flavors of Unix, including Sun's
SunOS, Microsoft's Xenix , and
BSD 4.2 and 4.3. Some of the
companies that have said that they
will adopt the new version are
Motorola, Lotus, NEC, Toshiba,
Dell, Commodore, and Fujitsu.

continued
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Intel (Hillsboro, OR) announced a
version of Unix for its processors
that takes advantage of the Appli
cations Binary Interface codevel
oped by Intel and AT&T and
incorporated into the latest Unix.
Intel's Unix System V/386 release
3.2 is ready now, and release 4.0
should ship during this quarter, the
chip maker said. That version will
incorporate the functionality of
Unix V.4, as well as support X
Window and TCP/IP.
The Software Publishers Associa
tion (Washington, DC) reports that
U.S. software houses are doing
enormously well in certain
overseas markets. The SPA polled
20 companies for their interna
tional sales figures, including
Microsoft, Lotus, WordPerfect,
Borland, Computer Associates,
Software Publishing, and Claris.
According to the SPA's figures,
the 20 companies sold $308
million worth of software in
Europe and Australia during the
first half of 1989. Most of the
activity was in England and Ireland
(rl7 million). The fastest growing
market for American software was
Iberia. Total sales were lowest in
Italy ($10 million).
Borland has handed over its Turbo
Basic programming environment to
the man who developed it, Robert
Za\e. Zale in turn reached a deal
with Spectra Software (Sunny
vale, CA) whereby Spectra will
publish future versions, including
the new 2.0, under the name of
Power Basic.

IXI Limited (Cambridge, UK) has
brought its X.desktop to OSF/
Motif. Earlier versions of the
graphical file manager were built
on top of the X Window System.
X.desktop gives you an iconic
representation of files, directories,
and programs on a Unix-based
computer or network. As an
alternative to a Unix shell com
mand line or just a menu,
X.desktop lets you run programs
and manage files by manipulating
icons. IXI says that IBM is
evaluating the product for its AIX
line (which is rumored to be
coming this quarter).
18 BYTE• JANUARY 1990

AT Attachment) , was developed by
DPT and is supposed to give peripher
als makers a growth path to higher
performance EISA systems while
maintaining backward compatibility
with existing software (i.e., both
applications and operating systems)
and the hardware.
CAM wants the industry to stan
dardize on one method for attaching
SCSI host adapters and other disk
drive controllers to both AT-bus and
EISA-bus systems. This would
eliminate the need for different device
drivers for each operating-system/
controller combination. As conceived
by the CAM committee, a controller
using the EATA interface would work
with SCSI, ESDI , ST506, and all other
peripheral interfaces.
In designing the interface, the
CAM group is using a layered
approach to standardization. At its
highest level, the common access
method consists of specific library
calls for different operating systems.
The lowest layer (the actual hardware
interface) is where EATA comes in .

EATA is actually an extension of the
Western Digital WD1003 controller
interface, a commonly used hard disk
drive controller interface.
The CAM committee is proposing
two compatible versions of EATA
one for the AT bus and one for the
EISA bus. Even though the EATA
specification is designed to eliminate
special device drivers, it won't prevent
manufacturers from writing their own
special high-performance device
drivers. The key point is that a device
driver won't be required for the
peripheral to work with the computer.
Although the main focus of the
EATA standard is on hard disk drives,
EATA adapters will also need to
communicate with nondisk devices,
such as tape backup drives or CD
ROM readers. EATA will allow this
by "passing through" SCSI commands
directly to nondisk devices .
For copies of the proposed EATA
standard , contact Distributed Process
ing Technology, 132 Candace Dr. ,
P.O. Box 1864, Maitland , FL 32751,
(407) 830-5522.

Intel, Alliant Develop Specifications to
Boost Parallel Applications for RISC Processor
ntel and Alliant Computer Systems
Iproducts
are developing specifications and
that they hope will boost
parallel computing applications for
Intel's 80860 processor. They hope
that their new Parallel Architecture
Extended (PAX) specifications will
allow shrink-wrapped programs to run
unmodified on computers ranging
from single-processor desktops to
multiprocessing supercomputers.
PAX is a set of rules and software
extensions to the existing binary
interface of the 80860 chip. Intel says
that compliant applications will be
able to take advantage of an arbitrary
number of 80860 processors to spread
their work around and thus improve
performance.
PAX is designed to facilitate loop
level, or " medium-grained," parallel
ism , in which multiple processors
execute loop iterations of a single
problem by passing variables and
semaphores through a shared memory
space. This is different from course
grained or program-level parallelism,
in which each processor addresses its
own private memory, requiring source
programs to be structured into separate
tasks or threads.

The two companies plan to specify
conventions ranging from the high
level application programmer interface
(API) to the binary interface (ABI) of
the 80860. The heart of the standard
will be a set of new compilers and
libraries licensed by Alliant to Intel.
Alliant will port its parallelizing C and
FORTRAN compilers to the 80860
and develop libraries of scalar and
vector math functions for use by PAX
programs.
Alliant's PAX-compliant compil
ers will take advantage of the 80860's
instruction-level or fine-grained
parallelism. The 80860 permits
integer, floating-point add , and
floating-point multiply functions to
occur simultaneously through three
separate ALUs built into the chip. The
compiler must divide and synchronize
instructions between the ALUs.
Alliant plans to use 80860s in
future generations of its supercomput
ers, while Intel will incorporate new
PAX standards into the 80860 binary
interface. The first available PAX
compatible product, under develop
ment now by Intel and other compa
nies, will be a multiprocessor version
continued

New Flight Simulator lets you put wings more common~ seen
on a 747 on a Cessna and redefine the word "lift.'

Brave souls can light up the Manhattan skyline with the most
radicaljet this side ofthe B2.

Cessna. Or the lead-balloon characteristics of a
It's a known fact that Microsoft®Flight
Simulator®provides the most realistic, exhilarat wingless sailplane.
Equally adventurous is the weather. New
ing flying experience you'll find on a PC. Desktop
pilots have taken to the skies in all kinds of differ- Flight Simulator randomly creates clouds, wind,
storms, you name it, when you least expect it.
. We've also added .an arr:ay 1 ~~~
of air and runway traffic, mcludmg s;rn'tfr ?
a Boeing 767. You even get runway
clearance from the control tower, to
make every landing a happy one.
To get your flying career off
the
ground,
see a Microsoft dealer.
And when you leave theground,
The conllvl panel lets you know
You
could
discover that you're an aeronau
you don't even have f{) flY: lVu can
exactly how much control you do,
glide, in our new sailplane.
or don't,have.
tical engineer. Or a natural pilot.
Or maybe, just maybe, you'll discover that
ent aircraft, from a WWI Ace to a modem-day jet.
Now we've added features to the new Flight most of your flying should be done at a desk.
Simulator 4.0 that'll throw you for a loop.Literally.
For starters, you can design your own plane.
Which gives you the chance to investigate the ac
Making it all make sense·
celeration characteristics of a 1000 horsepower
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easily add extra memory,

a modem, AP expansion board, plus
additio11a/ 2 0MB or 40MB removable

hard drives whenever you see fit.
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Epson Equity LT/286e.

Intel 80C286 processor. 8/12M Hz cl ock speed. \MB of sta ndard RAM. expa nda bl e to 1wo mega bytes with Epson "s nap-slo t" board, 17 lbs. with snap -o n ba 11e1)' unit ,
registered trade mark of Se iko Epso n Corporatio n. 286 is a trade mark of Int el Corporatio n. Equi1 y is a track mark of Epso n Am e ri ca, Inc. 2780 Lo mi ia Bl vd .. To rrance, CA 90505. (800) 922-8911.

NOW YOUR DECISION ON WHICH LAPTOP
DOESN'T HAVE BE FINAL.

m

mBUY

Epson's new laptop computer doesn't just go with you, it grows with you. The new Equity™
LT/286e starts with a 3.5" floppy drive, easy-to-read "paper-white" display, 286"' processor and one
megabyte of RAM , all standard. You decide between a 20 megabyte or 40 megabyte removab le
hard drive. Where you take it from there is entirely up to you. Add
more m e mory, a modem , expansion card or change h ard drives,
whenever your business demands it.

EPSON

The new Equity LT/286e is part of a growing line of quality
laptop computers from Epson ~ The final word in value.

WHEN YOU'VE GOT AN EPSON,
YOU'VE GOTA LOT OF COM PANY.'"

13 lbs. wilh o ut battel)', one AT. co mpatibl e e xpansio n slot (2/3 size ). o pt io na l int c rn :ll 2400 ba ud mod e m a nd 5.25" ex tern a l FOO, o ne year limited warram y.
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The NeXT cube, which Steve Jobs
calls the computer of the 1990s, is
getting some support from main
stream software companies, which
is what the machine will need to
make it through the 1990s. In
formix, WordPerfect, Aldus, and
Lotus have all said that they will
bring programs to the NeXT
system. SouthWind Software
(Wichita, KS) claims to already
have a spreadsheet for the NeXT;
Tactician Plus ($425) can read
Lotus 1-2-3 files using a translation
utility. So it looks like the cube will
have not one, but three, spreadsheet
packages. Jobs says that the
question corporate computer users
ask him most often about the NeXT
machine is, "Where's your spread
sheet?"
Meanwhile, NeXT (Palo Alto, CA)
came out with a "network user"
model of the cube that comes with
a 40-megabyte hard disk drive but
without the standard 256-megabyte
optical disk drive. The hard disk is
meant to be used for swapping
applications out of RAM rather
than temporarily storing them on
the slower optical drive; it's not de
signed for storing files perma
nently. In one of the better upgrade
policies of the century, NeXT says
that people who bought one of the
optical-only cubes can get the hard
disk drive for free. With this new
configuration, "NeXT now has the
equivalent of a 'diskless' worksta
tion, allowing it to compete more
readily with Sun, Apollo, etc.," said
Bruce Webster, author of The NeXT
Boo.k (Addison-Wesley) and former
BYTE columnist. According to
Webster, the network model is
faster than true diskless worksta
tions because it swaps files locally
rather than over the network.
Bellcore (Livingston, NJ) is testing
an E-mail system among elderly
citizens in Miami. Response to the
prototype Plain Old Mail Service
has been quite favorable, a spokes
person said. The participants in the
experiment, none of whom had
used computers before, have
organized social events and put
together a cookbook using the E
mail system. Each user gets a
terminal and a dot-matrix printer.
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of the new Unix System V release 4.
The advantage of PAX, Intel and
Alliant say, will be its effect on the
growth of parallel computing. With a
standard ABI that accommodates
varying hardware configurations,

developing programs that use parallel
ism should be faster, easier, and less
expensive. That, in turn, should boost
both the number of available applica
tions and the hardware platforms on
which to run them .

Microsoft, IBM Define Their Intentions for
Windows, New Editions of OS/2
or weeks there were headlines
about "user confusion" over
F
Windows and OS/2, stories about IBM
developing its own Windows kind of
program for DOS, analyses and
commentaries that Microsoft was now
pushing Windows because "OS/2 is a
dog," and gossip about a "falling-out"
between the two companies. Micro
soft chairman Bill Gates and manager
of IBM's Personal Systems division
Jim Cannavino called a press confer
ence at Comdex to state some of their
intentions regarding those two
operating environments.
Gates made several announcements
and promises. The 32-bit version of
OS/2 designed to exploit the 80386
and 80486 processors will be in
developers' hands by now and
available to users sometime this year.
OS/2 2.0, as it's likely to be called,
will include demand paging, 32-bit
linear addressing, and capability to run
multiple DOS applications concur
rently ; it will do a few things the 16
bit implementation never will , such as
symmetrical multiprocessing and
support of object-oriented modules,
Gates said. Besides the 80386 or
80486 CPU, this luxury edition of
OS/2 will need 4 megabytes of RAM
to run , he said.
OS/2 1.2, then , will be the "low
end" OS/2, the one for people using an
AT-type machine with 3 megabytes of
RAM. Gates said that they will
eventually get the memory require
ment down to 2 megabytes, but he
didn't say how. They've already
reduced the RAM needed to run
version 1.2, partially by making the

DOS compatibility box "swappable,"
which means its 512K bytes of
reserved space can be liberated when
DOS applications aren't running.
As for Windows, it will be posi
tioned as the entry-level environment
for IBM systems with less than 2
megabytes of RAM, Cannavino said.
He also pointed out a few things that
Windows will not be: It won't be a
server platform, he said, and it will
never have the features found in OS/2,
such as distributed processing, a 32-bit
flat memory model, multiple threads,
and long filenames.
Both companies said that by the
middle of this year, they'll bring out
new graphical applications, first for
OS/2's Presentation Manager and then,
if at all, for Windows. Some people at
Comdex speculated that this primary
emphasis on OS/2 was evidence that
Gates had been taken to the woodshed
and told to stop monkeying with
Windows.
As for "PM Lite," the junior
version of PM for DOS that IBM was
considering, that would appear to be
stalled in the "technical feasibility "
stage. This graphical interface would
have run on extended DOS and
possibly competed with Windows
(although IBM hasn't had much luck
with DOS shells; remember
TopView?).
IBM and Microsoft have now
defined their united vision of graphical
operating environments, and it looks
sort of like the U.S. economic model:
There's a lower ciass (Windows
users), a middle class (OS/2 1.2), and
an upper class (OS/2 2.0).

Programming Tool Brings PM Look to DOS

S

o maybe PM Lite will never see
light of day. One of its likely
would-be components, though , could
have an impact of its own on software
developers. That component is a
programming tool designed for in-

house use by Cyco, an Atlanta
company known for its usually
mispronounced name (it's "seeko,"
not "psycho") and for its AutoMan
ager program (basically a graphical
continued

New-FoxPro

Classic Beauty. Legendary Power.
A Higher Standard in Relational Databases.
Introducin g FoxPro. The only re lation a l
databa se mana ge ment sys te m that combines
astonishing performance wi th a sleek interface
of amazing power and beauty.
• FoxPro offer s all the elega nce and access ibility of a
grap hi c-style inte rfa ce, ye t ope rates at th e s tunnin g
speed s possible only w ith character inte rfaces.
• Fox Pro is so easy to lea rn and use, eve n beginners
ca n become producti ve immediately; yet it's powerful
and sop hi sticated e nough to sati sfy th e nee d s of the
mos t demandin g developers and power-use rs.

M
l~)

• Fox Pro gives you choices ins tea d of limits: use a mouse or a
keyboard; type commands or use the objec t-oriented interface; run
in one window, or hundred s.
• FoxPro is so efficie nt, it runs in a 512K PC-XT, ye t it's ab le to take
ad va nta ge of the s p eed, expa nded m e m ory and ex tended video
m odes of the most advanced machines ava ilable. You don ' t even
need a graphics card or s pecial windowing software .

Nothing is Faster
Fox Software products are fa m ous for the ir unm atched execution
speed . FoxPro ex tend s that traditi on.

FoxPro is up to e ig ht times faster than dBASE IV
m ore than 15 ti mes fas ter than dBASE Ill PLUS!
And that bla z in g s peed tran s lates into un prece
dented power. Now you ca n effici e ntl y process giga n
ti c databa ses with hundreds of th o usa nd s-even
111i//io11s -of record s.

Protecting Your Investment
W ith Fox Pro, your ex isting FoxBASE + or dBASE III
PLUS programs will run p erfec tl y -first time, eve ry
time, no excuses. A nd FoxPro is lan g u age-compatible
wi th dBASE IV.

But FoxPro do es n' t stop there. It ha s over 140 lan g ua ge enha nce
ments not fou nd in any ver s ion of dB ASE. We've outdone ourselves
by addin g more than 200 la n guage exten s ions you won't find in
FoxBASE + .
Best of all, FoxPro ope ns up w hole new world s for your ap pli cations
by le ttin g you move the m onto a va ri e ty of different pl atform s.

The Tradition Continues
Fox Software is co mmitte d to excellence - our products prove it.
We've b een produc in g s uperb database man age m ent softwa re s ince
1983. And our products for both the PC and the Macintosh continue
to win awards worldwide.
We've ta ke n every thin g we kn ow
abo ut software e n g in eer in g, data
b ases a nd int e rfa ce design, an d
focu se d it into o n e remarkabl e
product-FoxPro.

FREE Demo Disk
But d on ' t jus t take our word for it. Try
FoxPro for yourse lf, a nd see what the
hig her s tandard of database man age
ment ca n d o for you .
Ca ll (419) 874-0162 now to ge t your
free d em o di s k. Or ask for the FoxPro
dealer n ea re s t yo u . One loo k, and
we think you'll agree: Nothing Runs

Like The Fox.

FoxBASE + Users:
Call About Our Liberal
Upgrade Offer!
System Requirements: FoxPro oper
ates in 512K RAM (640K recomm e11ded)
with MS/PC-DOS 2.0 or g reater a11d
an 8086/8088, 80286 or 80386 micro 
processor. For optim um pe1jo rm a11ce,
FoxPro takes co mplete 11d1•a11tage of any
availab le EMS (e xpand ed 111 e111 ory) or a
mat/1 coprocessor.
Trademark/Owner: FoxPro, FoxBASE +I
Fox Software; dBA'SE Ill PLUS, dBASE
1\1/ Ashto11-Tate.

Fox Software
Nothing Runs Like The Fox.

Fox Software. Inc.
134 W. South Boundary
Perrysburg. Ohio 43551

(4 19) 874-01 62
fAX: (419) 874-8678
Telex: 650304082 7 FOX
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Motorola's new 96002 floating
point digital signal processor is
compatible with its 24-bit multiply,
fixed-point DSP56001 used in the
NeXT Computer. The 96002
supports 32-bit multiplication and
floating-point operations. The chip
is targeted primarily at three
dimensional graphics and image
processing applications, as well as
simulation and large-memory ap
plications. Some of the targeted
algorithms to be supported by the
96002 are Phong shading, matrix
multiplication, and polynomial
evaluation, Motorola says. The
96002 will be available in sample
quantities early this year, the chip
maker says.
Newer Technology (Wichita, KS)
has a new line of memory-expan
sion kits for IBM PS/2s. The snap
in modules of 80-ns RAM can add
from 512K bytes to 16 megabytes
of memory.
Interactive Systems (Santa
Monica, CA) said at Unix Expo
that it has the first commercial
operating system based on the new
Unix System V.4. Interactive's
486/ix will run on 80386- and
80486-based computers and will
use the company's 386/ix Xll
windowing system.
Toshiba (Irvine, CA) has released
the first commercial battery
powered gas-plasma display . The
orange-on-black VGA-type screen
made its debut in Toshiba's
battery-powered 80386SX-based
T3100SX. The company says that
the display, which can show 16
shades of gray, consumes only 3 to
10 watts, while similar units need
as much as 35 watts. The display
system can also generate the image
on the built-in screen onto an
external monitor simultaneously.
Dell Computer (Austin, TX)
seems to drop its prices every
month. This time it's memory prod
ucts. For example, 512K-byte kits
dropped by $50 to $150, 1
megabyte kits fell by $180 to $299,
a megabyte of static RAM slid by
$250 to $399, and 4-megabyte
memory kits now sell for $799
instead of $1299.
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database for AutoCAD drawings).
Cyco PM brings a subset of the
OS/2 Presentation Manager applica
tion programmer interface to the DOS
world. This subset, which takes up
only about 70K bytes of RAM,
integrates text and graphics into a
graphical environment with little
overhead. Cyco used PM to produce
its latest version of AutoManager
rather than port the program to
Microsoft Windows (product manager
Ronald Van Woensel says he rejects
Windows because it puts an operating
system on top of DOS and limits
applications to 350K bytes).
Cyco PM is intended to enable
programmers to develop code for both
Presentation Manager and DOS
graphics applications without exten
sive rewriting. lt's done with some
interesting tricks, such as treating text
essentially as low-resolution (80 by 20
pixels) graphics screens.

The company hasn't decided if it
will release Cyco PM as a stand-alone
product for developers. Van Woensel
claims that developers who have seen
it have responded favorably. If Cyco
does release Cyco PM as a commer
cial product, it could change things for
programmers. DOS applications
developed under Cyco PM don't
require users to lay out extra dollars
for a graphical user interface, such as
Windows. Although products like
Ventura Publisher (which runs under
GEM) do include an integrated GUI,
the important point is that Cyco PM
applications would look similar to PM
programs. For users, this would
eliminate at least some of the PM
learning curve when (and if) they later
upgrade to OS/2. But for software
designers, Cyco PM could provide a
streamlined way of developing
applications for both DOS and
Presentation Manager.

X Interface Designer Coming to Workstations

A

new user interface management
system fo r the X Window System
will bring to developers interactive
design capabilities similar to those of
the NextStep interface, one of the key
selling points of the NeXT Computer.
Visual Edge Software (Quebec,
Canada) says that its UIMX will allow
developers to design and prototype
user interfaces running on top of
Unix-based applications under the X
Window System, building "X Wid
gets" such as icons, command buttons,
windows, sliders, and pop-up menus.
The program incorporates an ANSI C
interpreter for linking the designed
interface to the application.
Visual Edge says that it has signed
distribution agreements with Hewlett
Packard, AT&T, and Control Data to
put the development tools on their
hardware. According to HP marketing
manager Ed Lee, HP will announce a

version of UIMX for its 68000 and
RISC-based Unix workstations early
this year.
Whereas NextStep is "primarily
oriented toward end users," UIMX is
more for software developers, Visual
Edge president Michael Foody says.
"You could use it [UIMX] to build the
NextStep interface."
One of UIMX's main features is its
ability to interactively prototype and
modify the interface while the
underlying application is running (you
cannot do that using the NextStep
environment). This is made possible
by use of the C interpreter.
UIMX will support the Open
Software Foundation's Motif interface
and AT&T's Open Look interface,
Visual Edge says. This means that
developers will be able to use UIMX
to design interfaces that are compat
ible with Motif or Open Look.

Microsensors Closer to Commercial Reality

0

ne of the most promising
technologies associated with ICs
is the microsensor, a miniature
electronic sensing device made of
silicon and other organic and inor
ganic materials. Microsensors could
revolutionize the way we measure
physical conditions, from blood

pressure to the lubricating capacity of
the oil in your car's engine.
While microsensors have been
talked about for several years,
Teknekron and SRI International have
formed a new company called
Teknekron Sensor Development
continued

•
lntelllgenceVVare
INTELLIGENT

DATABAS

E

TO OLS

•t '"
Jntelliaence
-"COM pl ER

The highest-level intelligent programming environ
ment today. Multi-paradigm support for: frames and
object orientation, rule-based logic programming, dynamic hypertext , inexact reason
ing and visual dialog creation, as well as links to traditional programming languages.

irx1

Discover hidden patterns and unexpected relation
ships in your large databases. IXL combines
artificial intelligence and statistics to analyze your database and produces easy-to
read rules. IXL reads databases in a variety of formats and produces logical statements
and rules which give you insight for decision making.

ll

The Machine Learning " '

s

v

s

'

•

M

You, too, can perform the extraordinary with I/C.

ALJTQ-/NTELL/GENCE"' ~utomate th~ ~owledge acquisition task by interac
tively mterv1ewmg your human expert and generate
rules in a variety of formats. The interview process actually helps the expert to clarify
his own knowledge. While IXL extracts knowledge from a large database, Auto
Intelligence automatically extracts knowledge from a human expert.

How well does yo ur expert system work? How do
you know? Expert/ Measure provides an interactive
environment and a rigorous methodology for
measuring the accuracy of your expe rt system even when inexact results are involv
ed. Think about verification and accuracy before you build your expert system .
Database errors will cost you. Find them now.
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The Intel®80287
Soon after it was introduced in 1980, this math
co-processor became famous for speeding things up.
In 286 PCs and workstations it made spread
sheets calculate noticeably faster. In CAD/ CAM
environments it delivered screen redraws in afraction
of the time. And it made scientific, engineering and
graphics programs zoom along like never before.
In fact, for any application involving intensive
floating-point arithmetic calculations,speed and
productivity were dramatically improved.
Adecidedly good solution by any measure.
So good, in fact,that for over eight years it remained
unchallenged.
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The IIT-2C87'"

It's about time! Here's the IIT-2C87™
enhanced math
co-processor from Integrated InformationTechnology.
Pin-for-pin compatible, it does everythfilg the other
one does. And more.
Faster. Much faster in fact. And how did we
do it? With our cool, efficient CMOS technology.
With a unique architecture that significantly reduces
the number of cycles required for virtually every
math function. With operating speeds of up to 20
Mhz. And with numerous added features like our
powerful 4x4 matrix transformation.
And it costs no more. Incredible but true.
And now that you're up to speed on the IIT-2C87,
we should tell you about the remarkable IIT-3C87 ™
math co-processor and all of the amazing advantages
it delivers for 386™applications.
The IIT-3C87. Oh,never mind.You can imagine
the rest. Or you can call l 800 624-8999, Ext. 545
for more information, and for the name of your
nearest dealer.
And why wait? After all,when you consider
the IIT advantage,is there any question about whose
math co-processor you'll choose?
11111111
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llT, llT-2C87, and llT-3C87are trademarks of Integrated Information Technology, Inc. Intel~ a registered trademark, and 386
is a trademark of Intel Corporation. ©1989 Integrated Information Technology, Inc. All ligh~ reserved.

MICRO BYTES

NANOBYTES

Traditional suppliers of DOS-based
applications software aren't
ignoring the growth of Unix .
WordPerfect Corp. (Orem , UT) ,
which already makes a Unix
version of its word processor, says
that it will upgrade that version to
be more like WordPerfect 5.0 for
IBM PCs. It will allow graphics
mixed with text and supply more
printer drivers. A release for Xenix
is scheduled for this quarter.
Borland (Scotts Valley, CA)
intends to develop Unix versions
of its Quattro spreadsheet and
Sprint word processor using the
XDOS CAPS computer-aided
porting tool from Hunter Systems.
The new versions, slated 01iginally
to be ready this month, will work
on Unix systems running Hunter's
XDOS Transformer Utility. XDOS
Sprint will sell for $239 and XDOS
Quattro for $299, Borland said.
Quickview Systems has filed suit
against Apple Computer over
HyperCard, which the plaintiff says
violates a patent that it holds.
Quickview has a patent (no.
4,486,857) for its technology for
displaying parts of a database.
Quickview president Paul Heckel
says he created the software for
displaying overlapping "cards" in
his program Zoomracks, which has
been on the market since 1985.
"We don't believe we've infringed
any valid claims,'' an Apple
spokesperson said. Apple filed suit
in federal court to have
Quickview's patents declared
invalid .
Nintendo says that it will offer a
financial-services computer
network that operates with the
Nintendo Entertainment System.
The service will connect the video
game machines to the existing on
line financial network operated by
Fidelity Investments (Boston). The
financial line will be part of a
proposed Nintendo Entertainment
System Network that is slated to
open this year. The NES Network
will also offer interactive games
and information services, the toy
giant says. We can't wait to play
Super Mario Brothers Do a
Leveraged Buyout.
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(Berkeley, CA) to bring these minus
cule devices to commercial reality.
The initial applications of mi
crosensors will most likely be in
medicine and automobiles, according
to the new company's top executive,
George Turin. Doctors will be able to
use microsensors to bypass the time
consuming process of laboratory
testing of blood or tissue samples, for
example. Microsensors could also be
implanted in patients to monitor
conditions such as insulin levels.
When certain measured values are
abnormal , the sensor might be able to
take corrective action-triggering the

release of more insulin, for example,
or sending a small electrical charge to
the heart to restore normal rhythms. In
automobiles, microsensors could
monitor the condition of fluids and
vital engine components, determining
when the oil needs changing or parts
need replacing.
Microsensors "are essentially
here,'' Turin says. The research has
been done, and now the trick is to
make them affordable. Microsensors
won't be a success "until they cost a
few bucks apiece," says Turin, but
they're likely to start appearing
commercially in the next few years.

Sun's Joy Forecasts Good Decade for Hardware
his is the decade in which Unix
will grow like the Blob and at the
same time do the Invisible Man
routine. That's sort of the picture
drawn by Bill Joy, Sun Microsystems'
vice president of R&D, at Unix Expo
in New York recently. Joy, who as a
graduate student helped build AT&T's
32V Unix for Digital Equipment's
VAX into what's known as Berkeley
Unix (a.k.a. BSD), says the operating
system will be taken for granted in the
near future. The really interesting
changes will take place in hardware.
The era of innovation in operating
systems is apparently over: "Operating

T

systems are not the frontier for the
1990s,'' Joy said.
Every desk will be topped with
systems capable of producing realistic
sound and video, Joy predicted. The
world's first affordable 100-million
instruction-per-second desktop
computer will run Unix, he said, and it
will not have a monochrome display,
an Intel processor, or an AT bus; these
are as good as dead, in Joy's scenario.
"It's clear to everyone that RISC is the
next wave,'' and it's that technology,
which is used in Sun's SPARCStation,
that will allow systems to double in
performance every year, he said.

New Adapters Reduce Headaches, Genoa Says
enoa Systems (San Jose, CA)
has developed new graphics
adapters that the company says are the
first to offer 70-Hz refresh rates in
standard VGA mode (640 by 480
pixels) and under. The 70-Hz rate of
the new Model 6000 series means a
"more stable," flicker-free display
with better picture quality, Genoa
spokesperson Betty Chin says.
You need a multifrequency
monitor to see the benefits of 70 Hz.
"From across the room you can't tell
the difference between 60 and 70 Hz,
but if you sit in front of the monitor,

G

70 Hz means fewer headaches," Chin
claims.
The top-of-the-line adapter is the
Model 6600 ($549), designed for
IBM's PS/2 Micro Channel Architec
ture systems. It offers 1024- by 768
pixel resolution with 16 colors.
Genoa also has a new Super VGA
application-specific IC chip, which
supports the 70-Hz refresh rate in
normal VGA mode on multifrequency
monitors. The chip implements the
new Video Electronics Standards As
sociation (VESA) technical standards
for Super VGA performance.

NEWS STAFF SEEKS NEWS. DIAL (603) 924-9281.
The BYTE news staff is always interested in hearing about new developments
that might affect microcomputers, the way they work, or the way people work
with them. If you know ofa project that could shape the state ofthe art, please
give us a call at (603) 924-9281 or write to us at One Phoenix Mill Lane,
Peterborough, NH 03458. An electronic version ofMicrobytes, offering a
wider variety of computer-related news on a daily basis, is available on BIX.
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Mouse support
Pull-Down Menus
Columnar Blocks
Compiler Support
Regular Expressions
Best Multi-Level Undo
DOS, XENIX and FlexOS
Also VEDIT $69, VEDIT Jr. $29

FREE Evaluation Copy
Call 1·800-45-VEDIT
After VEDIT hit the pages of BYTE
magazine in 1980 it became the #1 pro
grammer's editor virtually overnight. In
January 1982, VEDIT was the first editor
available for the revolutionary IBM PC.
Since then , nearly 100,000 programmers,
engineers and writers have been enthusi
astic users of VEDIT.
The new VEDIT PLUS version 3.2 offers
stunning performance, versatility and
ease of use. Completely written in assem
bly language, it's lightning fast and small
(66K). New features include 1000 level
undo, columnar blocks, regular expres
sions, pull-down menus with "hot" keys
and context sensitive help. You also get
multiple file editing, windows, unlimited
keystroke macros, automatic indenting
and total configurability.
Source level debugging and easy assign
ment to keystrokes are just two reasons
our macro language is the most powerful
and practical available. The integrated
compiler support is menu driven, highly
flexible and ready to use for Microsoft,
Borland and many other compilers and
assemblers.
OnlyVEDIT PLUS lets you edit really large
files of upto8 million linesand8000chars/
line. Installation is easy; VEDIT.EXE is all
you need - no overlays, no environment
variables.
Join the legend. The new VEDIT PLUS is
the productivity breakthrough you have
been looking for. $185.

CompuView
P. 0. Box 1586, Ann Arbor, Ml 48106
(313) 996-1299 • Fax (313) 996-1308
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and Ask BYTE

Multiuser Mail
I found your September 1989 Product
Focus on multiuser operating systems
("The Multiuser Solution") biased and
inaccurate.
First, the benchmarks included func
tions that networks might be expected to
perform the least well (biased heavily to
ward raw file 1/0) and that a multiuser
operating system (not having the over
head of the network communications)
might be expected to perform to greatest
advantage.
Second , your cost comparisons are
skewed. A Novell LAN can cost less per
workstation than the multiuser operating
system approach . You can buy a per
fectly fine AT-compatible workstation
for $1000 or less-not the $2100 that you
stated.
Your price comparison also quoted
$400 for a network card. Current street
prices for the SMC ARCnet cards are
about $130, and the clone ARCnet cards
,
cost $70 to $80 each.
Perhaps the most outrageous misrep
resentation was the use for comparison
purposes of SFT NetWare at $4695, even
for a three-user system. One would typi
cally use ELS Level I (around $500) for
up to four users, or ELS Level II (around
$900) for up to eight users. Even for the
20-plus user solution, one would be more
likely to use Advanced NetWare 2.15,
which has a street price of around $2000.
You also talk about 10 and 20 or more
user systems , when, by the article's own
admission, not one of the multiuser sys
tems tested even worked for all tested
software in any such configuration. A
WE WANT TO HEAR FROM YOU . Please
double-space your letter on one side of the
page and include your name and address. We
can print listings and tables along with a
letter if they are short and legible. Address
correspondence to Letters Editor, BYTE,
One Phoenix Mill Lane , Peterborough ,
NH03458.
Because of space limitations, we reserve
the right to edit letters. Generally, it takes
four months from the time we receive a letter
until we publish it.

multiuser system is no bargain at any
price if it doesn't work.
As a pioneer of the modern LAN
(Datapoint introduced my ARC System
12 years ago), 1 find it offensive that bla
tant misrepresentations of relative cost
and performance figures continue to per
petuate the myth that multiuser shared
processor systems are either signifi
cantly less costly or better performing
under nearly any real-world situation
than a properly configured LAN .
Gordon E. Peterson II
Paris, France
Your letter brings up a few points that de
serve clarification.
We ran these systems both as LAN
equivalents and as a workgroup of indi
vidual computers. The line graphs (page
152) reflect the performance ofthe multi
user software as a LAN equivalent .
While it's true that these tests are heavily
110-based, they were designed to show
the multiuser operating system's effec
tiveness as a LAN substitute. Applica
tions such as AutoCAD redraws use no
disk 110 and would not be affected by a
LAN. The repagination and other CPU
intensive testing that you mentioned were
done between operating systems-the re
sults are shown in the bar graphs (page
153). Including the LANs in this test
would have been the same as including a
naked DOS machine.
A LAN workstation can be had for
much less than our stated list price of
$2100. In the same fashion, the multiuser
hardware can be purchased for a street
price far below the standard list. As a
rule, we use name-brand products and
manufacturer's list pricing for compari
sons whenever possible. As for using SFT
NetWare on a small network, clearly that
would be overkill. The performance
charts demonstrate that the SFT Net Ware
overpowered the multiuser network by a
good margin. Although you would never
specify the network that way, I priced the
configuration the way it was tested. ELS
would certainly have cost less, but it
would have provided less performance.
continued
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LETTERS

On one ofyour points, you and I agree
completely: No software is a bargain if it
doesn 't work. Anyone looking to use a
multiuser operating system instead of a
LAN should evaluate his or her needs
carefully. The operating system might not
run all software and might not provide
the same level ofperformance as the sep
arate CPUs on a LAN. Workgroups that
run CAD, for example, would not be a
good place for a multiuser operating
system.

Pricing a large number of components
from different manufacturers is always a
tricky business. You may not agree with
our "list price" policy, but even if we re
duced the chart to street prices, we still
believe that a multiuser operating system
can be an effective alternative to a LAN
for some applications.
-Howard Eglowstein

"The Multiuser Solution" was an inter
esting and timely article. I have been us
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Studio-quality animatio n comes to your
desktop PC w ith GRAS P. Create slide shows,
demos, interactive tuto rials, and animated
performances. Control art, text, colo r, sound ,
timing, mouse ancl keyboard . Use the animatio n
techniques clevelopecl for arcade games and
television production . Add Grasp animatio ns to
C, Pascal, Basic, and Assembler programs.
Now Grasp includes Pic to r, a paint program
fu lly integrated w ith Grasp; and Artools, a
unique set of animation generators. Artools
creates the in-betwee ns for professio nal effects
like image warping, transformations, and
cross-fades-automatically!

ing an 80386 clone with two Wyse WY-60
terminals for three years now . My initial
system was a Suntech 386 with 2 mega
bytes of memory using PC-MOS/386.
Six months ago I replaced the computer
with a 20-MHz Northgate 80386 with 4
megabytes of memory and replaced the
operating system with Concurrent DOS
386. My total costs were as follows:
computer, $4000; two Wyse terminals,
$1200; Concurrent DOS 386, $300; and
wiring, $25; for a total of $5525. This
breaks down to $1842 per user-less than
half the price quoted in your article.
Concurrent DOS can use the shadow
RAM above 640K bytes for the operating
system , allowing almost a full 640K
bytes for applications. In addition, by
changing the setup for LIM emulation,
maximum memory per process, and the
align command, I suspect that there will
be fewer compatibility problems than
you think. Having spent two years living
in fear and awe of PC-MOS/386, I find
Concurrent DOS 386 a joy to use.
Philip R. Loria Jr.
Metairie , LA

MinisPort Disappoints
When I saw the picture of the new Zenith
MinisPort ("The Ever-Shrinking, Ever
Expanding Laptops, August 1989) , I was
excited that a new , small, and relatively
inexpensive laptop computer was on the
market. But after reading the article, I
was disappointed.
Compared to the Toshiba TIOOO, the
MinisPort uses the same 80C88 CPU ,
weighs about the same, is about the same
size, and has a little more memory and a
few more features . The big difference is
that the Zenith costs $2000, while the
Toshiba usually sells for under $700. To
top it off, the MinisPort has a 2-inch
floppy disk drive that is compatible with
nothing .
Good grief-don't these companies
look at their competitors' products be
fore they market something?
RonKurtus
Los Angeles, CA

GRASP version 3.5- $199.

400 Williamson Way - Ashland, OR 97520
800-523-0258
503-488-2322
"G RASP is clearly the hands-clown winner in
terms of sheer power, flexibili ty, and speed .
Nothing else even comes close."
-PC Magazine

Lonely at the Low End
Sometimes the last page happens to be
the best one in your magazine. This is
true for Nick Baran's Stop Bit piece,
"The Loneliness of the Low-Budget
User" (August 1989). I feel the same as
Nick when he writes that most hardware
manufacturers concentrate on high-end
machines.
There is a simple reason for this : the
poor code produced by programmers .
Scroll through a few programs with
continued
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Workstations no longer
have to be stationary.
At Toshiba, we don't just con
centrate on making computers,
but on answering the specific
needs of business.
Like how to get the power you
expect from a workstation out of
a portable computer.
That's what led us to design
the new T5200.
We gave it a 386 processor,
2MB RAM internal (upgradable
to 8MB) and a high resolution
VGA display clear enough for
the most sophisticated graphics.
We make it available with
either a 40 or 100 megabyte
internal hard disk and with two
IBM-compatible expansion slots
that you can fill with many dif
ferent kinds of add-ins, such as
mainframe commwlications
boards and LAN cards.
And we got it all into a machine
that weighs only 18. 7 pounds.
Which means you can use it as
a very powerful PC or as a very
portable workstation.
After all, we believe portab_ility
is more than just an issue of where
you do your work.
::::::-~<C:!-.11~
It's also what
you can do there.
T5200: 20MHz 386
processor, 2 internal
IBM compatible expan
sion slots, VGA display
with external VGA
monitor Port, 40MB or
lOOMB hard disk,2MB
RAM standard ex
pa11dable to BMB, 1. 44
MB 3 !2 diskette drive.
Toshiba is the world
leader in truly portable
PCs and manufactures
acomplete line ofhigh quality dot-matrix and laser
printers. Fornwre infonnationcall 1-800457-7777.

In Touch with Tomorrow

TOSHIBA
"liishiba America lnfonnation Systems, Inc.. Computer Systems Division
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Debug, and you'll find kilobytes of
NULs, never-called run-time modules ,
and inefficient subroutines, such as put
ting an ASCII character into an 8-bit reg
ister using two 16-bit stack operations.
Therefore, we require more and more
memory and even faster hardware to
achieve the same performance as in the
old days, when much software was pure
assembly code. Is this real progress?
Herwig Feichtinger
Petershausen, West Germany
In reference to Nick Baran' s August Stop
Bit: Amen!
Erwin Fix
Fort Myers, FL

"First Computer" Debate Continues
In correcting G. Michael Vose's claim
that Atanasoff invented the first electron
ic computer, John William Mauchly Jr.
resurrects the ENIAC's claim to this title
(July 1989 Letters). However marvelous
an accomplishment that early postwar
machine may have been , the British war
time vacuum tube machines have a truer
claim.
Brian Randell's chapter in A History of

Computing in the 20th Century (Aca
demic Press, 1980) tells the story. His
account makes clear that the Colossus
machines , of which about 10 were oper
ating on a 24-hour duty cycle by the end
of the war, were like the ENIAC in being
plug-programmable only, not stored
program, universal machines in the
modern sense.
The fact that those of us who worked
with the Colossus range were inhibited
until the 1970s by wartime secrecy from
mentioning their existence explains the
widespread persistence, especially in the
U.S., of the false belief that the ENIAC
was the first electronic computer.
Donald Michie
Chief Scientist
The Turing Institute
Glasgow, Scotland

Write Protection, Revisited
In your September 1989 issue, you pro
vided a procedure to hard-wire a write-

protect switch for a hard disk drive . The
concept is correct , but you neglected to
mention three associated problems.
The first and most obvious problem is
the very real danger of voiding the war
ranty on both the controller and the disk
drive.
The second problem is noise . Modify
ing the controller cable might allow stray
signals to enter the cable, thus affecting
the reliability of the data.
The third problem is electromagnetic
emissions. Every computer and periph
eral has been designed and tested to pre
vent the release of RF energy. Modifying
the controller cable will alter the design
specifications and, in all likelihood, will
allow RF energy to escape.
If the author of the letter, Louis Robi
chaud, really requires write protection,
he might want to try a software package
that I have used, Vfeature Deluxe, from
Golden Bow. It lets you partition a disk in
such a manner that you have to "mount"
the disk before you can access it. You can
also specify a password, thus providing a
second level of access control. If the
drive has not been "mounted," then for
continued

frequent.
flyers.
If a portable computer has improved the
wayyou do business away from the office,
think what a portable modem can do for
you. With it, you 'll be able to send and
receive data, and even faxes , anytime
you want. In or out of the office.
The WorldPort familygives you a choice of
four portable modems, including an MNP®
error-correcting modem and an electronic
fax/data modem.
Each is no more than 8 ounces and can fit
in a shirt pocket. They're small but tough

and capable, built for the rigors of business
on the road.
They connect to practically any telephone,
public or private, via standard RJ-11 jacks or
an optional acoustic coupler. They adhere to
Bell and CCITT standards world-wide so you
can connect to other modems (or fax ma
chines) almost anywhere. They're powered
by a single 9-volt battery or through an AC
outlet, whichever is more convenient. And,
they're easilyshared as external peripherals
among co-workers.

The WorldPort family of modems. They're
built for travel, whether it's to extreme envi
ronments, to exotic locations or just down
the hall.
Call us todayfor the dealer nearest you:

800-541-0345.

. . . ··r

(In New York, 516-261-0423.)
• • • •• •
• • •• • •• •• •:••.

: .:·::••:::=!
••••• :·.·:·
• • • • • """" •

Touchbase Systems, Inc .
160 Laurel Avenue
Northport,NY11768
(516) 261-0423
Fax (516) 754-3491

MNP is a reg iste red trademar k of Mi croco m , Inc. WORLDPORT and TO UCH BAS E SYSTEr-.·tS ar e trademarks o fTo uchbase System s, Inc. © 1989 To uchbase S}'Stem s, Inc.
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VGAWONDER---

ED ITORS '
CHO IC E

VGA WONDER

Bundle Includes

HARVAR D'
Graphics

a

HARVA RD .

July 1989
VGAWONDER

for an additional

$150.00*
While Quanlihes last

"M.S.L $495.00

j

Are you asking yourself what a bear has
to do with super speed, remarkable
resolution and fabulous colors? We did,
too. How can anyone bear to work with
less than incredible speed, we asked
ourselves. How can anyone bear to
work without
extraordinary
resolution?
Bear to work
with less than
256 spectacular colors?
We got so beared out, we
decided to share one with
you. Along with the bear facts about
ATl's award-winning board .

Such as:
• high resolution 800x600 and
1024x768 graphics
• fa st 16-bit bus support
• 100% register-level compatible
in VGA®I EGA®I CGA®I MDA®I
and Hercules®modes
• analog and digital monitor support
• easy, switchless installation
• high resol ution and 132 column drivers
• Microsoft®compatible bus mouse and
mouse port included
• available in 256K and 512K versions
Oh, and bear this in mind - when it
comes to VGAWONDER ®
, you'll be
getting a honey of a price!

Registered uodemarhore m follows : All, VGA WONDER- ATI Technologies Inc.; Micro;oh - Microsoft Corp.; Hercules - Hercules Computer Technolog:es ln.c.; VGA. EGA, CGA. MDA - ln1ernotional Business Machines Corp.

Circle 27 on Reader Service Card

For more information,
contact your supplier or
ATI Technologies Inc.
3761 Victoria PorkAvenue
Scarborough, Ontario
Canada MIW 352
Tel: (41 6) 756-0718
Fox: (4 l 6) 756-0720

•t@:t:t•J!•$1$Jl?t+)

Technology you can !DJS!.
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all intents and purposes, it does not exist
to the operating system.
Modifications such as what you sug
gested are obvious deviations from the
manufacturer's specifications, and-if
there is a problem-Robichaud will prob
ably have trouble getting warranty ser
vice. The stiff fines that could be im
posed by the FCC are also something to
consider.
Richard Levey
Elmont, NY

My cable modification was carefully con
cocted so that there would be no modifi
cations to either the disk drive controller
or the drive itselfand so that the modifi
cation would be easily reversible. Your
point concerning noise may be a valid
one, but not for corruption of the data.
The cable modification was done only on
the control cable. The data cable on a
modified frequency modulation (MFM)
drive is separate. Any noise entering
through the cable split would affect the

T

he new microtypc space-saver keyboard saves an amazing 60%of
the desk space used by equivalent standard keyboard s. Without loss of'
fun ctionality or ability to touch type!
microtype is idea l f'or CAD
Actual size J0. 75"x 6.0'.' · Ful l One
syste ms, poin t-o f-sa le, mobil e or
Year Warra nty. · Guarantee-Full
im bedded appli ca tions or anywhere the Refund if Retum ed in 15 Days! · OEM 's
keyboa rd mu st co mpete f'or valu able
and Vo lum e Purchases - Call l'or
des k or coun ter space.
special term s.
Space is saved by co mpress ing rows Ord er Toll Free 800 -782-7177 ur l'AX
( not column s) and elimin ating wid e
70 3-435 -1837 Hours Mon.- l'ri . Sa m·fi pm CST
borders. Re- arra nging and elevating the Ship ment within 72 hours.
fu nction key clu ste rs also saves space
11·hile impro ving accessibil ity with
Microlype Spa ce-Saver Keyboard
$124.:30
reduced eyescan and head move ment.
9.00
Keys have full travel with a light tactilly PS/2 Aclap ler ( ii' required)
LIP S shipm ent by gro und
6.00
responsive touch. All sta nd ard features
2nd day air 11.00
Overnight 19.00
such as auto- repeat, caps, mun and scroll
lock are included on the microtype .
461Carl isle Drive
Th e microtype works with most
Hern don, Virginia
PC, XT, AT and 386 IBM co mpatibles.
22070
IBM PS/2's requi re an adapte r.
703-4:35 -9496

ClCl [II]

WRITE GATE signal, not the data. I did
a fair amount of testing with a modified
cable before printing the response. Con
sidering the low bandwidth of the signal
on the affected lines, noise should not be
an issue.
On the warranty issue, I checked with
Western Digital, the manufacturer of the
most popular MFM controller and a
number of MFM hard disk drives. The
company agreed with me that ifthe cable
is modified as I suggested and the con
troller and drive are left unmodified,
there is no reason why the warranty
should be voided.
Your last point, concerning RF emis
sion, is an interesting one. Western Digi
tal does not specify a maximum length for
the ribbon cable between the controller
and the hard disk drive. Indeed, no one
does. Ribbon cables radiate RF like
crazy, and there's no reason why the
WRITE GATE line on a separate cable
should be any worse. The metal case of
the computer prevents radiation f ram
leaking into the air.
Lastly, several software solutions
would solve the original problem. None
of them , including Vfeature Deluxe, can
be considered "foolproof " Robichaud
did not specify why he wanted the write
protection, so I assumed that it was.for
virus prevention. A clever virus could go
right out to the controller and do what
ever damage it wants, regardless of any
software that you run. Mounted or not, a
hard disk drive is always in danger from
a virus.
As long as the leads are kept short (in a
shielded cable, if you prefer) and housed
completely within the PC 's outer case, I
believe that the modification I suggested
would neither void any warranties nor
run the risk ofdata loss.-H. E.

A Tale of Three Hardcards
In our office we work with three IBM XT
80286s. Two of these machines are
equipped with Intel AboveBoards con
taining 2 additional megabytes of RAM
configured as expanded memory. To in
crease hard disk drive capacity, we added
a Western Digital 30-megabyte hardcard
to each machine . Something happened.
First, the machine without the Above
Board runs just fine. However, one of the
other machines simply refuses to recog
nize the disk on the hardcard . When we
boot the machine, no drive D is avail
able . We tested this unit in an IBM AT ,
and we got the same result. The other
machine works only after a warm boot.
When we start the machine cold, it does
not recognize drive D-we must first
conti11ued
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The fastest way to see what you think.
Introducing the MultiSync® Graphics Engine'" Board. Now when an id ea pops into your head it
won't take long to pop up on sc ree n. Becau se NEC's Multi Sync Graphics Engine is the first graphics
board specifically designed to increase productivity in Win dows , CAD/C AM a nd des ktop publi shing app li cations. For in stance,
it can ru n Wi ndows 386 as mu ch a s four times faste r. Wh en use d in co njunction with our accelerator software (purchased sep
arately), Prese ntatio n Ma nage r applications run up to fiv e t im es faster. What's more, the Mul t iSyn c Graphics Engine Board is
compatible with VGA, Super VGA (800 x 600) a nd 10 24 x 768 in te t'l aced a nd non-interlaced reso lu tions. So, wh ether yo u're a
power user, pro fess ion al des ig ner or publisher, yo u can see yo ur ideas on screen in world-c lass time. For tec hnical details and
information, call NEC Home E lectroni cs (USA) In c. at 1-800-FONE-NEC. For product li te rature call 1-8 00-826-22 55 . The
MultiSy nc Graphics Eng in e Board. Wh e n yo u've got to ns of t houg hts racing through yo ur mind, it' s the fastest rou te from
head to scree n.

Mu \tiS)·nr is a rcgisl ered trademark of NEC Home Elect ronics (USA) Inc. Graphics Engine is
a trade mark or NEC Home Ele<'tronics (U S A) Inc. !\EC is a re gistered t radcm:1rk of N f.C Gor·
porat ion. Windows and Window s 386 are rcg isterc1I trademarks of )f icrosoft Con•. Presentation
~anage r is a trad<.'mark of the In ternational Business )! achines Corporat ion.
© 1989 NEC Ho rne Elcctronits (US A) Int.

C&C

Comput ers and Communicat1ons
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perform a warm boot.
We bought all three cards inexpen
sively through a mail-order company.
Besides mailing boxes, those folks don 't
seem to know anything. Maybe we
learned something.
Martin Strobel
Stuttgart, West Germany

Assuming that I've properly interpreted
your descriptions, here's my best guess:
First, the hardcard in the system without
the AboveBoard is fine . Next, the hard
card that you tested in the AT, as well as
the 80286 XT, is simply dead. Send it
back to the manufacturer for a replace
ment or a refund. Finally, the hardcard
that works after a warm boot may need
reformatting. It could be that you have a
head-alignment problem that goes away
after the drive unit has warmed up. Copy
all your data off the drive and run the
low-level reformatting program (not
DOS 's FORMAT command) that (I hope)
came with the drives. Then partition the
drive with FD/SK and run the DOS-level
FORMAT. If you didn 't get a low-level
formatting program with your hardcards,
any one of a number of the disk utility
programs mentioned in this month's
Product Focus will do the job. -R. G.

Was He Scuzzy?
I have an Apple Macintosh SE. Recently,
a friend gave me an old but functional
Hitachi external CD-ROM model CDR
1503S. It used to be connected to an IBM
AT compatible. Is it possible for me to
connect this drive to my Macintosh? I
don 't know if this model is SCSI-compat
ible or not. If I can connect his drive to
my Mac, where can I get the driver soft
ware, and will it be able to read Macin
tosh CD-ROMs?
Robert Lin
Rockville, MD

IC\

®

ANT~O

Anthro®
Technology Furniture®
3221 N.W. Yeon St.
Portl and, Oregon 97210
(503) 241-7113

Anthro. Ant/1r0Cart and Technology Furniture are registered trademarks of Anthro

The CDR-!503S was not a SCSI device.
The SCSI adapter (PN CDIS/4A) was
available until September 1989. You
might be able to find one from a Hitachi
distributor, or call Hitachi at (415) 244
7783-someone there may be able to help
you locate it. Had you purchased the
adapter with the drive, Mac driver soft
ware would have been included. Again,
Hitachi may be able to help you locate a
copy.
Presumably, a CD-ROM drive con
nected to a Mac, and running with Mac
drivers, should be able to read a Mac
CD-ROM. At least I'd hope so.
If worse comes to worst, maybe you
can sell that unit and then get a new one.
continued
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It's not every day that someone designs a one
pound portable PC capable of running MS-DOS 3 3"and
programs such as Lotus 1-2-3"and WordPerfect'" A por
table PC that runs up to 100 hours on two AA alkaline
batteries. A portable PC that gives you the freedom to
work anytime, anywhere. Without weighing you down .
We're talking about The Poqet PC "
And BYTE Magazine recognized th.is revolution
ary PC for what it is: the size of things to come. Laptops
will never be the same again.

For a good look at The Poqet PC, call 1-800
624-8999, ext. 1590 for the Authorized Dealer nearest
you. Outside the U.S. and Canada, call 44-753-580018

THE
POQETPC
very

A

big computer.™

Pr odu ct names ment ioned hcrd n rnt1y be tradcniark-; .ind/or registered rr.idcmarb of thei r respective

comp.1nits. © 1989 Poq ct ComputerCo1p.
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Hita chi 's CDR-3650 comes complete
with a SCSI interface and Mac software.
-H. E.

Compatible Graphics
I own an XT with a CGA controller on
the motherboard. I can't deactivate the
graphics controller, but I want to use
VGA (or EGA, if I have to) . Is it possible
to add VGA to a CGA system?
Regis Rampnoux
Paris, France

Unfortunately, that's not possible. There
are address conflicts between the CGA
and VGA adapters that can't be avoided.
The good news is that it is possible to con
figure an EGA card to coexist with your
on-board CGA. lfthe CGA really can't be
disabled, then you may have to settle for
EGA.-S. A.

Dying Data
We have suffered data losses on three dif
ferent computers, with three different
versions of MS-DOS and different
BIOSes, and at different times . The phe
nomena took place on 360K-byte and
1.2-megabyte disks .

" All I can say about the Gibson
Research people is that they did their
homework. SpinRite is what the
word M.!J,SI was invented for. "
- R.iclurd Grcbao, BYTE MAGAZINE

The low-level format of your hard disk drive is
probably the last thing you want to think about, let
alone worry about. But like the foundation of your
home, you depend upon it every day without ever
giving it a second thought... until something goes
wrong.
Every byte of data stored in your hard disk rests
upon the drive's low-level format foundation.
When that foundation weakens, DOS begins
reporting errors:

BOOT FAILURE
SECTOR NOT FOUND
BAD SECTOR ERROR
GENERAL FAILURE READING DRIVE
ABORT, RETRY, IGNORE
That's how your vital data becomes hard to
recover or lost forever. This problem makes our
personal computer hard disk drives the least
reliable components in our computers.
Today you have two choices: Sil around worrying
about the safety of your data, backing up the drive
continually to minimize the extent of the loss
wizen it occurs...
BYTE • JANUARY 1990

Boy, that's a good one. MS-DOS detects
a disk change in one of two ways: On
most 1.2-megabyte drives, a special sig
nal indicates a physical disk change.
When the BIOS sees this signal, it "re
members" that the disk was swapped and
rereads the directory and FAT. On other
1. 2-megabyte disk drives and most 360K
byte drives, DOS reads the boot sector
and volume label, compares it to the last
read, and makes its decision. Usually, a

combination of these methods works
fairly well, as long as you don't change
the disk while files are open.
1 would have said that it was your copy
ofDOS, except that you used several ver
sions. My next guess would have been the
drive controller and cable, but you used
different machines. The only thing that
I can think of is that you didn 't let your
application close its files before you
swapped disks. Also, make sure that you
aren't trying to write to a 360K-byte disk
in a 1.2-megabyte drive. That doesn't
work very well.
it's as if an occult hand had reached
out and intentionally destroyed your
data. Not to be an alarmist, but have you
considered the possibility ofa virus?
-H. E.

Hard Disks, Hard Problems
I recently read "Hard Disk Maintenance
Software" by L. Brett Glass (August
1989). I've never had any problems with
my hard disk drive; I never realized that
such problems were so common.
I have a "shutdown" program. How do
I know if it parks the heads on my hard
continued

What Goes Wrong With
Hard Disks ... and Why?

Over HALF A MIU/ON hard disks have
shown: Ifyou use SpinRite-every two or
three months, you 'II never have ANY
PROBLEMS with your hard disk!

42

While executing a DIR A:*.* or simi
lar command, we got an error message
concerning disk A. After changing to a
second disk, we got a directory on the
screen. But after reading another disk,
we discovered that the directory dis
played was the directory of the first disk.
Often, disks have been wrecked because
a wrong file allocation table (FAT) got
written. On each of three machines, this
happened only once, with no further
faults .
Why didn't the machines detect that
we had switched disks? Is this a bug in
side MS-DOS?
Heinz Oppenlander
Lau/fen, West Germany

Or cure the problem at its source by preventing
your drive 's low-level foundation from ever
weakening ·and crumbling.
SpinRite completely eliminates the problem of
gradual low-level format deterioration by quickly
low-level reformatting any DOS hard disk while
leaving all its data in place ...

SpinRite II Main Features:
SplnRlte Is an all-In-one,
total low-level, format maintenance,
repair and optimization utility.
• Nondestructively low-level reformats ANY
SIZE DOS hard disk drive in minutes with
full device-driver and DOS 4 compatibility!
Backup and restore are not required!
• Fully automatic surface defect
management utilizing the industry's most
extensive worst-case data pattern analysis.
• "On-the-fly' instant sector interleave
optimization establishes the maximum
possible drive data transfer rate.
• Recovery and repair of correctable and
completely uncorrectable (unreadable)
data with identification, diagnosis and
repair of every form of data and format
damage.

"SpinRile describes itself as 'a truly
new generation of hard-disk
utilities, ' which is a marvel ofunder
statement! "
- Stephco M. Leon, MICRO/SYSTEMS

But SplnRlte goes FAR BEYOND THAT!
• In a matter of minutes it gives DOS drives a
completely new, clean, stable and solid
low-level format WITHOUT requiring a tedious
backup & restore operation.
• It detects and eliminates all data-threatening
hard disk errors (which DOS can't see) long
before they become data-damaging.

• It instantly optimizes and resets the drive's
sector interleave, which guarantees maximum
possible data transfer rates.
• It locates and isolates all data-threatening
surface defects. (Two to three times more than
ANY other surface testing software!)

SpinRite is offered with a 30-day money-back
satisfaction guarantee. It is extremely easy to use
with a simple user-interface, on-line help, on-line
index and a short 40-page owner's guide. SpinRite
is immediately available from:

Gibson Research Corporation
22991 La Cadena, Dept-BY
Laguna Hills, CA 92653
(714) 830-2200
Credit card orders, personal checks, COD and
Dealer orders welcome. Send: $89 plus $3
shipping and handling. California residents please
include 6% state sales tax.
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:=__-=--= reports that PC Designs dominated the CORP COMPUTER POLL, receiving top marks in four categories:

1.-Compatability with hardware and software 2.-Relative Performance 3.-Ease ofinstallation 4.-Ease of Configuration
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GV286/120

GV386/25

• 80286 running at 12 MHz zero wait state.
• Proprietary. 32KB on-board RAM cache
circuit using high speed (35ns) static RAM .
• 512KB RAM. expandable to 1MB on
motherboard.
• Socketed for 8M Hz80287 math coprocessor.
• 5.25" 1.2MB or 3.5" 1.44MB floppy drive.
• Enhanced 101 -key keyboard.
• Graphics adaptor features a full 256K of
video RAM and 16-bit interface for full VGA
capabilities on VGA
w
a
'I' A
1
Color System.
I
I
I
I
• 200-watt power supply.
I
I
L.....J
•
J
• 2 serial/1parallel port
r-1
I
I
standard (on
•
J
add-in card)
• ROM based set-up and
diagnostics.
• Motherboard designed
and manufactured in
the U.S.A. by PC Designs. Oct. 13, 1987
• Toll-free technical support.
• On-site Service for one year.

• 80386 running at 25 MHzzero wait state.
• 2MB RAM on motherboard.
• System is capable of expanding to 16 MB of
32-bit RAM.

..
-- -..

Mmtljm1~
EDITORS
CHOICE

*

• Proprietary, 64KB on-board RAM cache
circuit using high speed static RAM.
• Socketed for 25 MHz Intel 80387 . or 25 MHz
Weitek 3167 math coprocessors.
• 5.25" 1.2MB or 3.5" 1.44MB flopp y drive.
• 2, 8·bit , 5, 16-bit and 1, 32-bit memory
expansion slots.
• Graphics adaptor features a fu ll 256K of
video RAM and 16-bit interface for full VGA
capabilities on VGA Color System .
• 2 sen.a111 paraII eI port stan dard (on
add-in card).
• ROM based set-up and diagnostics.
• Motherboard designed and manufactured
in U.S.A. by PC Designs.
• Toll-free tec hnical support.
• On-site Service for one year.

GV286/120

OPTIONS

RAM upgrades.
Intel 80287 math coprocessor.
MS-DOS 3.3 . or 4 01.
256 VGA Video upgrade $69.

l~la'1~gil!B~t

TTL
Mono

20MB , 65ms, WD 1:1
$1,399
44MB, 23ms, WD 1:1
$1,599
71 MB. 27ms , WO 1: 1
$1,799
155MB" 18ms. ESDI ~ 2,499
CALL
320MB , 18ms, ESDI

•
•
•
•

GV386/25

I LJ
II!!!

-

l~filmtAl~I~

800 600
VGA Color

x

12~~l~ill~~t

$1,949

20MB,_§5ms, WD 1: 1
44MB 23msJ_WD 1:1
71MB, 18ms, ESDI
155MB, 18ms" ESDI
320MB, 18ms, ESDI

~.149

$2,349
$3,049
CALL

OPTIONS

TTL
Mono

- PCMAGAZINE  May 30, 1989

GV386/20 PLUS

OPTIONS

• RAM upgrades.
• 20MHz Intel 80387 and 20MHz Weitek 3167
math coprocessors.
• MS-DOS 3.3. or 4.01.
• 256 VGA Video uporade $69 .

RAM upgrades.
Intel 80287 math coprocessor.
MS-DOS 3.3. or 4 01
256 VGA Video upgrade $69.

x

800 600
VGA Color

$2,999~,549

$3, 199 $3,749
$3,399 $3,949
$4,099 $4,649
CALL
CALL

GV386SX

• 80386 running at 20 MHz zero wait state.
• Run 32·bit operating systems. applications
• 1MB RAM on motherboard .
sottware, or Windows 386 at a lower cost.
• Syste mis capable of expanding to 16 MB of
• Slim-line, space-saving desktop
32-bit RAM .
configuration.
• Proprietary, 64KB on-board RAM cache
• 80386SX running at 16 MHz zero wait state.
circuit using high speed (35n s) static RAM.
• 2MB RAM standard, 4MB capacity on
• Socketed for 20MHz Intel 80387 , or 20MHz
motherboard .
Weitek 3167 math coprocessors.
• Socketed for 16MHz Intel 80387SX , math
• 5.25" 1.2MB or 3.5" 1.44MB floppy drive.
coprocessor.
• 2, 8-bit, 4, 16-bit and 2, 32-bit memory
• 3.5" 1.44MB floppy drive.
expansion slots.
• VLSI technology for increased reliability.
• Graphics adaptor features a full 256K of
• Graphics adaptor features afull 256K of
video RAM and 16-bit interface for full VGA
video RAM and 16-bit interface for full VGA
capabilities on VGA Color System.
capabilities on VGA Color System.
• 2 serial/1parallel port standard
• 2 serial/1 parallel port
.-.-..,--.-...,
(on add-in card) .
standard (on add-in card).
:
• ROM based set-up and diagnostics.
• ROM based se t-up and
:...,.:
diagnostic s.
• Motherboard
! I
!
.....
• Motherboard designed
designed and
and manufactured in
manufactured in
"Overall, PC Designs'
U.S.A. by PC Design s.
Li.SA. by PC Design s.
latest effort effectively integrates brand
• Toll-free technical
• Toll-free technical
name components and aproprietary
support.
support.
motherboard lo yield generally swift and
• On-site Service
sol id performance. If you 're in the market • On-site Service
for one year.
for oneyear.
for a386, this sytem is worth a look.''

MEMOREX TELEX: On-site Service with every complete system.

OPTIONS
•
•
•
•

GV386/20 PLUS

•
•
•
•

GV386SX

RAM upgrad es.
16 MHz Intel 80387SX math coprocessors.
MS-DOS 3.3. or 4.01.
256 VGA Video upgrade $69.

l'l~~l~i!m~I

TTL
Mono

800 600
VGA Color

x

12~~1~lmD

20MB, 65ms. WD 1:1
44MB , 23ms, WD1:1
71MB, 27ms. WO 1:1
155MB, 1Bms, ESDI
320MB . 18ms. ESDI

$2,249
$2,449
$2,649
$3,349
CALL

$2,799
$2,999
$3, 199
$3,899
CALL

20MB. 65ms, WD 1:1
44MB, 23ms, WD 1 1
90MB, 18ms, ESDI

TTL
Mono

x

800 600
VGA Color

$1,899 $2,449
$2,099 $2,649
$2,599 $3,249

Call us for NETWORK
SYSTEMS CONSULTING

ASK BYTE

turers do to certify a high-density floppy
that is not done on the 720K-byte floppy
disks?
Douglas R. Thompson
Hyattsville, MD

disk? Should I run this shutdown pro
gram every time I turn off the machine?
Another question: If I turn off my ma
chine one or two times a day, is that too
often?
Francine Epstein
San lose, CA

Yes, Virginia, there is a 1.44-megabyte
floppy disk. The primary difference is in
the density of the magnetic media. A
high-density disk has a higher-density
magnetic coating. No kidding.
The extra hole that you refer to is a
mechanical indication that gets read by a
switch on some 31/i-inch disk drives. The
drive uses that information to determine
the media type of the drive. Some com
puters, like the PS/2 series, format a disk
willy-nilly without looking for the extra
hole. As you found, it does seem to work.
"Seem" is the operative word. The
real problem comes in when the drive
tries to write densely packed information
on the relatively sparse coating of the
double-density disks. Recording a flux
change on magnetic media requires a cer
tain amount ofmagnetic material per bit
of information. The high-density format
puts the bits closely together, too close for
the double-density media to handle. Most
people who have done what you 're sug
gesting report that the data gets cor
rupted pretty quickly.
Burning the hole in the case causes an
other kind ofproblem. True, it fools the
drive into thinking that it's a high-density
disk. You have to make absolutely sure
that no plastic bits get into the disk hous
ing. Either drilling or burning a hole can
leave small pieces to get onto the disk and

The hard disk drive problems described
in the article are not common, but they
do occur.
When you run the shutdown program,
the disk activity light should blink as the
heads are moved to a safe position on the
disk. I would run this program every time
you turn offyour computer.
Most disk drive manufacturers recom
mend that you keep the computer and
hard disk drive on all the time. The most
wear on a computer occurs when it is
turned on. However, turning offthe com
puter once or twice a day should not
cause any serious problems.-S. W.

W hat's the Difference?
Other than the fact that they cost twice as
much money , what is the difference be
tween a 1.44-megabyte 31/2-inch floppy
disk and a 720K-byte 31/2-inch floppy
disk with a hole burned in the lower right
side with a solder gun? Both seem to
work equally well. Are the disk manu
facturers becoming greedy again, the
way they were when we had single-sided
and double-sided 5 1A-inch floppy disks?
I burned a hole in the correct spot on
one of my low-density floppy disks, and
it seems to work just fine as a 1.44-mega
byte floppy disk. What do the manufac

BUS EVOLUTION
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RESET DAV
+5V
+5V
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IR02
MFG SPEC
-5V
MFG SPEC
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- 12V
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destroy both the disk and your drive.
No, I don't think that the manufac
turers are being greedy by selling special
high-density disks. You may not agree
with the prices, but the disks are different
and will work much more reliably than
double-density disks pressed into high
density service. Drill holes if you must ,
but don't bet your bits on it. -H. E.

Flaky Floppy
I am new to the field of computing, and
to make things easier for myself (or so I
believed) , I bought a new IBM PC model
5150 in June 1989. At the same time I
bought my PC , I also bought a Zucker
board expansion board with 384K bytes
of memory . This brought my system's
total memory to 640K bytes .
I followed all the installation instruc
tions , but I am having difficulty running
my PC . I conti nue to receive an error
message that reads General Failure,
error reading from drive A. Is there
anything that you can suggest?
Michael Faturoti
Roxbury, MA
The IBM 5150 is the model number for
the original PC. It is anything but "new. "
I think that your drive A (most probably
an original 514-inch, 360K-byte floppy
disk) is out ofalignment. Take your com
puter to any good computer repair shop to
get your drive realigned. -S. W.

FIXES
• Our March 1989 review entitled "Ad
vanced Floppy Disk Drive Controllers"
stated that some Mitsubishi floppy disk
drives cannot read and write Macintosh
disks reliably, incorrectly suggesting a
fault with those drives . We should have
explained that the Mitsubishi drives are
designed to read only FM and MFM
(modified frequency modulation) en
coded disks, not the GCR encoding that
the Mac uses.
• September's Short Take on Solutions
International's SuperGluell incorrectly
stated that there was no licensing fee for
distributing that product's SuperViewer
utility. Solutions International includes a
free-to-distribute Viewer, which is a
scaled-down version of SuperViewer.
• The top part of figure 1 in the Novem
ber 1989 Under the Hood was incorrect.
The corrected portion is shown at left.
• The photo credit on page 93 of the No
vember 1989 issue is incorrect. The
photo should have been credited to Lind
strom Photography. •

'a
c
You're looking at something you won't see
anywhere else.
It's called QB Advisor. A remarkable new
hypertext electronic manual that can make you
instantly more productive, even if you don't know
the first thing about programming. QB Advisor
actually lets you experiment by cutting and past
ing useful sample programs right into your pro
gramming window. Only Microsoft has it. Only
Microsoft could. And it's just one of the things you'll
learn a00ut new Microsoft®QuickBASIC version 4.5
for IBM®PCs and compatibles.
Another is the step-by-step tutorial that actu
ally takes you through every stage of programming
by working you through a complete program.
And QB Express-the interactive way to
learn all about your programming environment in
a matter of minutes-not hours.
Microsoft QuickBASIC also comes with
Easy Menus that let you develop programs with

•

a minimum number of menu choices. Context
sensitive Help for immediate help with error
messages and variables by simply punching a key;
or clickingamouse. And abuilt1::,--
in debugger that lets you see
exactly what your program is
MiamJft.Quickwrc
doing, as it's doing it.
Best of all, Microsoft Quick.
BASIC is packed with enough
power to handle whatever prob
lems drove you to program
ming in the first place. Fact is,
it translates your program into executable code at
an incredible 150,000 lines per minute.
Microsoft QuickBASIC version 4.5. If program
ming is the only way out, this is the easiest way in.

NliclOsolt®

Making it all make sense:

For more information call (800) 541-1261. Customers in Canada, call (416) 673-7638. Outside North America, call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft
and the Microsoft logo are registered trademarks and Making it all make sense is a trademark of Microsoft Corporation. IBM is a registered trademark of International Business Machines Corporation.

COMPANY
H.l. M.S.TEC HNO LOGIES has been manu facturing hi·pe rtormance
computers in Californ ia under OEM label tor a num ber of years;
and now H.l. M.S . is manufacturing under its own label the same
hi·pertorm ance computers 2B6,3B6SX, 3B6 Page Mode and Cache
3B6 to satisfy yo ur needs in pri ce, pertor mance and atter the sale
service, which seems to be a missing fea ture with most of our
competitors. Just compare our competition and you will find the
obvious , then ad d our One Year On·Sile Service at no extra
cost. ... SUR PRISEll

PRODUCT

HI.M.S. PROFESSIONAL
SERIES CACHE PRO 386 20,
25AND33MHz

Hl.M.S. PAGE MODE SERIES
16 AND 20 MHz 386
H .I.M.S. 386SX/16 MHz
•
•
•
•

INTEL B03B6SX MICROPROCESSOR RUNNING AT 16 MHz
SOCKET FOR 16 MHzB03B7SX MATH COPROCESSOR
5.25' 1.2 MB OR 3.5' 1.44 MB DISKEm DRIVE
DUAL OISKETIE AND HARD DISK DRIVE CONTROLLER (1:1
INTERLEAVE)
• 1 MB BO NS MEMORY (OR 2 MB , 4 MB EXPANDABLE TO 16 MB)
• 40 MB HARD DI SK 25 MS, 1.25 MB DATA TRANSFER RATE
• Ht-SPEED 2SER IAL PORT(S). 1PARALLEL PORT
• 101 ENHANCED TACTILE "C LICK" TO UCH KEYBOARD
• 200 WAIT SWITCHING POWER SUPPLY
• B EXPANSION SLO TS(2=FAST SLOTS/B BIT, l =BBIT. 5=16 BIT)
• Ht -PERFORMANCE 16-BIT VGA CARD (BOO x600) OR
OPTIONAL (1024 x 76B)
• 6 LAYER H.t.M.S. (U .S.A.) MOTHER BOARD
• LATESTAM I 3B6 BIOS (BU ILT-IN DIAGNOSTICS, SETUP, ANO
HARD DISK FOR MAntNGUTI LI TY SOFTWARE)
• 1OYEAR BAnERY WITH CLOCK CALENDAR
• DISK CACHE ANDEMS UTI LIT YSOFTWARE
• H.l.M.S SMALL FOOT PRINT, 5 BAYS CASE

• INTEL B03B6 MICROPROCESSOR RUNNING AT 16 MHz(OR
20 MHz)
• SOCKET FOR 20 MHz INTEL B03B7 OR 20 MHz WEITEK 3167 MATH
COPROCESSOR
• 5.25 " 1.2 MB OR 3.5" 1.44 MB OtSKEnE DRIVE
• DUAL OISKEITE ANO HARO DISK DRIVE CONTROLLER (1:1
INTERLEAVE)
• 1 MB OR ( 4 MB OPTIONAL ) BO NS PAGE MODE MEMORY
• 66 MB 23 MS HARO DISK. BOO KB DATA TRANSFER RATE
• Hi -SPEED 2 SER IAL PORT(S). 1PARALLEL PORT
• 101 ENHANCED TACTILE "CLICK" TOUCH KEYBOARD
• 230 WAIT POWER SUPPLY (110/220) FCC . UL . CSA. TUV
APPROVED
• BEXPANS ION SLOTS (2=3 2/B -BIT, l =B-BIT. 6=16-BIT)
• Ht -PERFORMANCE 16-BIT VGA CARD (BOO x600) OR
OPT IONAL (1024 x 76B)
• 6 LAYER H.t.MS. (U .S.A.) MOTHER BOARD
• LATEST AMI 3B6 BIOS (BU ILT-IN DIAGNOSTICS. SETUP, ANO
HARO DISK FORMATTING UTI LI TY SOF TWARE )
• 10 YEAR BATTERY WITH CLOCK CALENDAR
• DISK CACHE ANO EMS UTILITY SOFlWARE
• 5-BAY STURDY DESKTOP CASE ( 6 BAY VERTICAL CASE
OPTIONAL)
• FCC CLASS BON TOWER &DESKTOP

$2050
66 MB 22 MS (BOOKB DTR)

1MB
1850

2MB

4MB

HARO DISK DRIVE

1 MB

1995

2250

100 MB 22 MS BOO KB OTR.

2275

2600

120 MB 28 MS 1 MB DTR. ESDI

2675

3095

150MB16 MS 1 MB DTR . ESDI

2850

3250

330 MB ESDI 14 MS 1 MB DTR .

3750

4150

1DO Ma 22 MS (800KB DTR)

2050

2200

2450

120 MB 28 MS ESDI 1MB DTR

2495

2650

2895

$2395

SERVICE
Alt H.1.M .S. computers come wit h a One-Year On-Site Service included .
This gives you an immediate back-up just in ca se aproblem may arise
atechnician can be in your location within 4 to Bhours trom our 414
service locations. including Puerto Rico and Canada.
All products are made in the U.S.A.11'
H.t.M.S. TECHNOLOGIES is the Price, Performance and alter
sates service leader In the Fast Group .
8.3

SMIPS
5MIPS
.\MIPS

8.3

75

81

61

6.

6MIPS
4·

•9

H.l.M.S.

"
ALA

(Based on Power Meter 1.5)

25 MHz Add $250
33 MHz Add $1050

CACHE PRO 386/20 MHz WITH NO MONITOR
HARD DISK bRIVE

1 MB

100 MB 22 MS BOO KB DTR.

2650

3100

120 MB (ESDI) 28 MS 1 MB DTR.

2995

3445

H.l.M.S. TECHNOLOGIES

1SD MB (ESDI) 16 MS 1 MB DTR.

3200

3650

368 MontagueExpressway• Milpitas, CA 95035

330 MB (ESDI) 14MS1 MB DTR .

4150

4600

Phone: (408) 946-9711 • FAX: (408) 946-9744

4MB

800-367-2924

IBM , COMPAQ, ALA, EVEREX, UNIX, XENIX , NOVELL ARE TRADEMARKS OF THEIR RESPECTIVE C~MPANIES

HIMS 386SX 16 MHz WITH ND MON ITOR
HARD DISK ORIVE

• INTEL B03B6 MICROPROCESSOR RUNNING AT 20 MHz ( OR
25 AND 33 MHz OPTIONAL )
• SOCKET FOR B03B7 DR WEITEK 3167 MATH CO-PROCESSOR
• 64 K25 NS CACHE UPGRADEABLE TO 256 K, READ AND WRITE
CAC HE WITH WRI TEBACK CACHE
• PAGE MODE MEMORY ARCHITECTURE
• 1MB BO NS MEMORY UPGRADEABLE TO 2. 4. BMB ON MOTHER
BOARD. 16 MB WITH 32-BIT MEMORY CARD
• 5.25" 1.2 MB OR 3.5' 1.44 MB OISKETIEDRIVE
• DUAL OISKETIE AND HARD DISK DRIVE CONTROLLER. 1:1
INTERLEAVE
• Ht-SPEED, 2 SERIAL. 1 PARALLEL PORT
• 250 WAIT HEAVY DUTY POWER SUPPLY
• 101 ENHANCED TACTILE "CLICK" TOUCH KEYBOARD
• BEXPANSION SLOTS ( 1=32 BIT, 1=B BIT. 6=16 BIT)
• LATEST AMI 3B6 BIOS (BUILT-IN DIAGNOSTICS, SETUP, AND HARD
DISK FORMATING UTILITY SOFTWARE)
• HIGH PERFORMANCE I6-BIT VGA CARO (BOO X500) OR OPTIONAL
(1024 x76B)
• 6 LAYER H.l.M.S. 64/256 CACHE MOTHER BOARD
• 66 MB 23 MS HARD DISK BOOKS DATA TRANSFER RATE.
• 6 BAY VERTICAL OR 5BAY DESKTOP CHAS IS ( SUPER VERTICAL
10 BAY WITH 375 WAIT POWER SUPPLY OPTIONAL)
• FCC CLASS BON DESKTOP OR TOWER
• DISK CACHE. EMS UTILITY SOFTWARE

H.l.M.S. manufactures acomplete breadth ot 2B6, 3B6SX, Page Mode
3B6 and Cache 3B6 systems H.1.M .S. is the only company currently
supplying the industry with 386 Cache Pro in verticle, super verticte or
desktop with FCC Class "B" approval. How about our 2561< Write Back
Cache Design at down to earth pricing? You can actua lly alford the high
speed luxury' All the H.1.M.S. Systems can be custom configured to Iii
your needs, so call our expert sales execulives to discuss your
specifications . Alt H.1.M .S. Systems come assembled, tested and
burned-in lrom the Faclory for 72 hours at 600 Centigrade . The Hard
Disk is pre-compsurled and formatted . H.l.M.S. carries awide variety of
oplions like: Video Cards tor CAD/CAM and desklop publishing,
printers. monitor's 14' to 25', Opto magneto drives, ma th
coprocessors. ploters, pointing devices and soltware.

4MB

Rock Solid.

Circle 44 on Reader Service Card

CHAOS MANOR
MAIL
Jerry Pournelle answers questions about his column
and related computer topics

High-Tech Fakery
Dear Jerry,
I just read Kurt Heintz's letter to you
pointing out how easy it is to fake photo
graphs (May 1989). If you think that's
troublesome, what about these new 400
dot-per-inch photocopiers that allow
image manipulation? These machines
are effectively scanners linked to laser
printers, and they can be easily linked to
a computer.
Do you remember the fuss a few years
back about the erasable ballpoint pen?
Banks wouldn 't accept checks written
with them. When the printed word can't
be trusted, what will replace it as an in
corruptible medium?
Paul Hardy
Osaka, Japan
That 's a good question. When you can
get in and manipulate images with Fat
Bits, what's safe ? I always sign legal doc
uments in blue ink just in case. -Jerry

Interpretation vs. Compilation
Dear Jerry ,
I'm a faithful reader of Chaos Manor
Mail , and the letter from Harold Halli
kainen (June 1989) compels me to write
to you.
You were basically right in saying that
interpreted systems are slower than com
piled systems because either the source
code or its equivalent token(s) must be
looked up in a table before the actual
code takes.over. As a result, every source
statement or token is slower-not just
those inside ofloops. An interpreted pro
gram is akin to having all the tools you'll
need on the wall of your workshop, but
having to ask for each one each time you
need it. Compiled code, on the other
hand, is more like having a table of tools
lined up in the order in which you need
them for a task.
On the subject of GOTOs and GO
SUBs in interpreted BASIC, Hallikainen
is correct in noting the advantage of a
RETURN over a GOTO when leaving a
subroutine. Typically, the interpreter
stores a pointer to the next statement
after the GO SUB, and retrieving the

pointer is indeed faster than executing a
line-number search with a GOTO. How
ever, the IBM/Microsoft BASIC manual
(second edition, May 1982, page 1-12)
states that, "In some BASICs, this search
must be performed each time the branch
occurs in the program . In IBM Personal
Computer BASIC , the search is only per
formed once, and thereafter the branch is
direct. So placing frequently used sub
routines at the beginning of the program
will not make your program run faster."
Hallikainen should be more careful in
his statements about compilers, which do
not "compile the source code down to a
bunch of subroutine calls ." In reality,
the compiler merely translates the source
code into equivalent object code, which
will be one or more machine instruc
tions .
Some operations in the source lan
guage may require the compiler to in
clude calls to some subroutines that are
supplied with the compiler, but, in gen
eral, the subroutine calls in the compiled
program are the ones that the program
mer put in the source code. The pro
grammer decides what subroutines to
call, and where, when he or she is writ
ing the program.
Robert C. Dowling Jr.
Richmond, MA
Thank you. -Jerry

CD-ROM Source
Dear Jerry ,
About your article on CD-ROM ("The
World on CD-ROMs," September 1989) :
I'd appreciate it if you could tell me a
source for a unit to connect with an IBM
PC compatible. I have been unable to lo
cate one, and I'm becoming very frus
trated.
continued

Jerry Pournelle holds a doctorate in psy
chology and is a science fiction writer
who also earns a comfortable living writ
ing about computers present and future .
He can be reached c/o BYTE, One Phoe
nix Mill Lane, Peterborough, NH 03458,
or on BIX as "jerryp. "

6.0 AND COUNTING!
Integrate sophisticated features
into your Microsoft C and QuickC
applications with

CTOOLS PLUS/6.0™
C TOOLS PLUS version 6.0 is filled
with many advanced routines for
developing high-powered C applica
tions, including: virtual, stackable
menus and windows with full mouse
support and optional
"drop shadows"; multi
ple virtual pop-up
help screens; a min
iature multi-line
editor for gathering
user responses in a
robust fashion; a
single function call
which can move , resize ,
and promote a window or
menu on top of all others; the
ability to update covered windows
automatically when they are written
to ; support for EGA, VGA, and
MCGA text modes including 30-, 43-,
and 50-line modes; support for the
enhanced (1011102 key) keyboard.

All this and more for only $149!
C TOOLS PLUS/6.0 also contains
functions for writing interrupt
service routines; creating pop-up
memory resident applications;
general memory "peeks" and
"pokes"; access to the DOS PRINT
utility; as well as many other
general utility functions and
macros .
COMPLETE PROFESSIONAL
PACKAGE.
Blaise Computing's function
libraries offer easy to use solutions
to your programming needs. You
get source code, complete sample
programs, and a comprehensive
reference manual with extensive
examples. Supports QuickC and
Microsoft C 5.0 and later.
30 DAY GUARANTEE.
If during the first 30 days you are
not completely satisfied, we'll
refund your money.
Other powerful products from Blaise
Computing
c ASYNCH MANAGERTM
189
ASYNCH PLUSTM
189
VIEW232™
189
POWER SCREENTM
149
Turbo C TOOLS™
149
POWER TOOLS PLUSTM
149
149
POWER SEARCH™
Call today for more information

1

(800) 333-8087
BLAISE COMPUTING INC.
2560 Ninth Street, Suite 316
Berkeley, CA 94710
(415) 540-5441

Trademarks are
property of th eir

respective holders.
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I have been reading your books and
columns with great interest ever since my
CP/M days, and I've learned a lot from
them .
Edward Caffin
Deland, FL
I recommend that you contact the Bureau
of Electronic Publishing (P. 0. Box
43131, Upper Montclair, NJ 07043,
(201) 746-3031). It carries a large selec
tion ofCD-ROM disks, drives, and acces
sories for PC compatibles and Macs.
-Jerry

sons get along fine with Mac Pluses, both
ofwhich I paidfull price for.
-Jerry

byte hard disk drive, an upgrade to 2.5
megabytes of RAM, and a USRobotics
2400-bps modem.
Until recently, I have been completely
content with my Mac SE's performance.
But with all the hype and publicity sur
rounding the new series of Macintosh
computers, I have come to realize that
my SE is no longer second-best. My
mind has been wandering to the new Mac
Hex , which I am just dying to buy; how
ever, I'm not sure that I can afford to go
out and buy it.
Thomas Maniatis
Quebec, Canada

Spike Insurance

Computer Envy
Dear Jerry ,
Your article entitled "Mixed Bless
ings" in the Macintosh Special Edition
(June 1989) contained a number of excel
lent points on how to solve any problems
that one might encounter on the Macin
tosh. The main reason that I'm writing
is to tell you how incredibly jealous I am
of you.
Being the humble owner of a Mac SE, I
can only dream of owning a system even
remotely similar to the one you describe
in your article. And I quote: " thoroughly
loaded ... two hard disk drives, one the
330-megabyte Priam MacDisk; 5 mega
bytes of memory; a LaserWriter IINT;
an AppleScan scanner; an Apple CD
ROM drive; an AppleFax board; and a
5 1A-inch PC drive . ... "
Please don't take this as an insult, but I
find it more than a bit unfair that you
have all those fancy doohickeys and I
don't!
Having bought my Mac SE and Image
writer printer when the Mac SE was sec
ond-best, when SE was an abbreviation
for Special Edition, I have gotten many
an hour of performance out of it. I have
added a modest array of accessories to it:
an extremely noisy, external 20-mega

I run into a lot ofpeople who think that
the situation is unfair. All I can say is that
I put a good bit of work into getting here.
It's always a dilemma: Ifyou have to buy
everything, then you have nothing to
write about. Not even BYTE could afford
to buy one ofeverything. But if you don't
buy the equipment, how can you do long
term use evaluations? You 're stuck doing
reviews. If you let companies give you
hardware, are you not being bribed?
I solve this dilemma by not accepting
anything for short terms; trying to dis
courage people from sending me anything
that I don't have some prospect of actu
ally using; buying and paying for enough
equipment that if every bit of the fancy
stuff vanished tomorrow, I could still
manage to write my novels and pay my
taxes; and never accepting ownership of
anything that is sent to me. All this stuff
either is worn out, goes back, or is (with
the owner's permission, of course) given
to a worthy cause.
There's also a space problem: I had to
rebuild the house in order to have a place
to put all the equipment, and even that's
getting crowded.
As to the Mac I/ex, it all depends on
what you want to do with it; two of my

Dear Jerry,
I plan to retell the tale of "The Great
Power Spike" (August 1989) to my stu
dents this semester-students of insur
ance! This example should prove suffi
ciently bizarre to retain my students'
attention while allowing me to illustrate
a) the role of legal liability and the need
for large limits , b) the need to carefully
examine which perils have been insured
against in a policy, c) the business pur
suits exclusion (which I suspect you may
have encountered by now if you've sub
mitted a claim to your own insurer), and
d) how risk management can apply to in
dividuals as well as big corporations.
Good luck! I couldn't suppress the
feeling that you still faced a Jot of hassles
to straighten out the mess that someoJle
else created.
Norma L. Nielson
Associate Professor ofInsurance
Oregon State University
Corvallis, OR
Actually, it wasn't as much of a mess as
you might think. We 've replaced all the
power strips. Repairs to the VCR cost
about $25. The TV monitor has never
worked properly since, and it will have to
be replaced. The Priam MacDisk still re
sides in an old WORM (write once, read
many times) housing; for reasons I can't
fathom, we 're having trouble getting Pri
am to get us a new power supply. The disk
drive works splendidly, though.
I didn't bother with insurance claims.
Most ofthe damage was to equipment that
I don't own; the VCR and TV were mine,
but that didn't come to enough to make it
worth filing anything. -Jerry •

Custom Imprinted Keys, Keytop Labels,
and IBM®SnapCap KeyCapsM
Available in arainbow of key and imprint colors for IBM ®and many other keyboard brands. Precision imprinted to
your exact specifications . Hooleon keyboard enhancements include relegendable keys for IBM @; Cherry'",
Wyse'" and KeyTronic'"; Keytop Label kits for WordPerfect '", 5250 Emulation , Language Conversion and
other applications; FlexShield '" Keyboard Protectors; KeyStopper'" Individual Key Lock-Outs ;
Do-It-Yourself or Custom Imprinted Vinyl Templates,and
...
more. Call or write for our free 1990 Catalog today

(602) 634-7515

~

~~ ~~~.

THE
LEADE.R iNFROM
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NOVATIONS ®
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"Ibis is where it all
comes togethelz

This is where it all comes together.
Gateway 2000 oﬁers the most aggresive prioes in the industry
We offer fully loaded machines for the same pnce as most
vmdor‘s stripped down models. One customer wrote “I m surprised
that lkeconipuiermaiia haven’! iiiemiiniedanydwig abouiyour
prices relaiive no the Jest You don‘: merely edge them our you

We founded Gateway 2000 on this farm located near Sioux
City, Iowa to provide top quality computers arunbeatable prices

with uncompromising servioe after the sale. No other company
offers you the combination of Price, Quality, and Service that
we do. We want you to be oompletely satisﬁed with your decision to
purchase a Gateway 2000 computer system, and you have our
personal pledge that you will be. We look forward to you joining
our thousands of satisﬁed customers, and establishing a long
lasting business relationship.
Sincerely;

blow them away -Clarence Larson Look at our prices on the

back page of this ad, shop around, oompare apples to apples
then call Gatewa 20lIJ‘s leriowledgeablesales staﬂto discover the
GATEWAY D
RENCE "I chase Gaieiiuy after much
researchbaiuirselfeliiliiiidteprodictwusiliebavi mliiefortlie

- .

nivneyanilﬁiesziles
liri qfqiiiimiis mid

Ted Wain
President
| 9 e e
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Nomi Wait! Jr.
Vice Presilimi

war verypalienr with iiiyiievereiiduig
uquub —Keith Lnziin
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Quality

Service

' Gateway 2000‘s quality standards set us apart from our
competition. From the top quality name brand components used
in our systems to the painstaking quality assurance tests we
run on our machines, you are guaranteed a top quality computer.
Our complete line of computer systems are hand built in our
factory located just outside Sioux City, Iowa. State of the art
technology is used to provide you with a combination of performance, compatibility, and reliability that few vendors can match.
One customer recently wrote: “The quality ofyour work is
exemplary andfranldy has made a lot ofothersjealous because
they bought systems which were comparable in quality but with
a sq)?price d1)jference"—George Syty.
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Gateway 2000's servioe policies are the best in the industry.
We stand behind all of our systems with a 30 Day Money Back
Guarantee and a 1 Year Warranty. We also offer Lifetime
Toll-Free Technical Support, and Free Federal Express Shipping of replacement pans. if our technicians can’t solve your
problems over the phone or Fed-X you a solution we can dispatch a
technician to most locations to provide Free On Site Service.
Our policies are great, but it‘s our people that really set us apart
from the competition. Look at what our customers write:
"Thank you very much for kind attention and help. I am
highly recommending your corporation to colleaguesfor your
quality and service"—-Herbert Markley.
"I’|ie always heardyourforte is customer service, and now you
have definitely proven it to me ”—Jose De Jesus.
“I am really glad I chose Gateway 2000"-Jerry Langland.
“lfeel compelled to express my gratitude toyourcompanyfor the
impeccable service and support I received"—Andrei Weiszmann.
"lt is a pleasure indeed, to work with a computer sales
company that exhibits a genuine desire to satilsﬂi the customer"—
Ron L. Kinney.
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. GATEWAY 2000
P.O. BOX 2000
~ SERGEANT BL UFF, IOWA 51054
' 800-523-2000. 712-943-2000
FAX 712·943·2023
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4 Megs RAM
1.2 Meg 5%” Drive
1.44 Meg 3.5" Drive
65 Meg 28ms RLL Drive
16 Bit VGA Board
14" 1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard
MS DOS 3.3 or 4.01

$2795.00
64K Cache Add $500

4 Megs RAM
1.2 Meg 5%” Drive
1.44 Meg 3.5” Drive

160 Meg ESDI Drive
16' Bit VGA Board
14” 1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard
MS DOS 3.3 or 4.01

$3495.00

64K Cache Add $500

2 Megs RAM
1.2 Meg 5%” Drive
1.44 Meg 3.5" Drive
65 Meg 28ms RLL Drive
16 Bit VGA Board
14" 1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard
MS DOS 3.3 or 4.01

64K Cache RAM
4 Megs RAM
1.2 Meg 5%" Drive
1.44 Meg 3.5" Drive
160 Meg ESDI Drive
16 Etit VGA Board
14" 1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard
MS DOS 3.3 or 4.01

$4795.00

Gas Plasma Display Screen
2 Megs RAM
1.44 Meg 3.5" Floppy Drive
External Port for 5%" Drive
40 Meg 28ms Hard Drive
1 Parallel & 1 Serial Port
Full Length 16 Bit Slot
Expansion Slot (16 Bit)
Extemal EGA Monitor Port
84 Key Keyboard

$2395.00

MS DOS 3.3 installed

with Desqview 386

$2995.00

80286-12 Processor
2 Megs RAM
1.2 Meg 5%" Drive
1.44 Meg 3.5" Drive
65 Meg 28ms RLL Drive
16 Bit VGA Board
14" 1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
I01 Key Keyboard
MS DOS 3.3 or 4.01

80286-16 Processor
2 Megs RAM
1.2 Meg 5%" Drive
1.44 Meg 3.5” Drive
65 Meg 28ms RLL Drive
16 Bit VGA Board
14” 1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard
MS DOS 3.3 or 4.01

80286-20 Processor
2 Megs RAM
1.2 Meg 5%" Drive
1.44 Meg 3.5" Drive
65 Meg 28ms RLL Drive
16 Bit VGA Board
14" 1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard
MS DOS 3.3 or 4.01

$2195.00

$2295.00

$2395.00

Callfor Custom Conﬁgurations

-

Ask about our Installation Program
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NEC Claims First
Color LCD Laptop

T

he ProSpeed CSX is an
18 V2-pound portable
80386SX-based computer
with a detachable color LCD
screen for displaying EGA
compatible graphics . It mea
sures 15 by 14V2 by 4 inches
and has a full-size 89-key
keyboard.
The screen measures 8}'j 0
by 5 Ys inches and supports
640- by 400-pixel graphics.
It can display up to 16 colors at
one time from a palette of 64.
You can attach an external
monitor to the built-in CRT
port for full VGA display, in
cluding 256 colors at 320 by
200 pixels or 16 colors at 640
by 480 pixels.
Driven by a 16-MHz
80386SX chip, the computer
uses an 8-MHz AT-type bus
and supports an optional math
coprocessor. The standard
memory configuration is 2
megabytes, expandable to
4 megabytes through a mem
ory card that uses one of two
available expansion slots (the
other is intended for an op
tional 2400-bps modem) .
The ProSpeed CSX comes
standard with a 1.44-megabyte
3 V2-inch floppy disk drive
and serial, parallel, CRT, and
external 5 1/.1-inch floppy disk
drive ports. The 70-W power
supply can run at either 115
Vor230 V.
Price: With 42-megabyte
hard disk drive, $8499; with
JOO-megabyte hard disk
drive, $9499.
Contact: NEC Home Elec
tronics (U.S.A .), Inc., 1255
Michael Dr. , Wood Dale, IL
60191, (312) 860-9500.
Inquiry 1154.

Color reaches the portable computer with NEC's ProSpeed CSX.

Four SX Desktops
Fill the Bill
CompuAdd, Hyundai, Acer,
and AST Research have recent
ly introduced 80386SX sys
tems . All four have 16-MHz
clock speeds, one floppy disk
drive, 1 megabyte of standard
RAM, and room for expan
sion. But the systems differ in
price, graphics capabilities,
and CPU upgradability.

T

he CompuAdd and
Hyundai systems have
practically the same basic
and expansion characteristics .
The CompuAdd 3 l 6s can be
expanded to 4 megabytes on
the motherboard and sup
ports an 80387SX math copro
cessor. Standard equipment
includes choice of a 1.2-mega
byte 5 1/.1-inch or 1.44-mega

byte 3 1/2-inch floppy disk
drive. The power supply is
145 W , and you get a 101-key
keyboard. Hyundai's 80386SX
system, expandable to 8
megabytes on the motherboard,
has a 135-W power supply
and is available only with a
5 1/.1-inch floppy disk drive .
Price: CompuAdd 316s,
$1495 .
Contact: CompuAdd Corp.,
12303 Technology Blvd.,
Austin, TX 78727 , (512)
250-1489.
Inquiry 1157.
Price: Hyundai Super-386s,
$1895; with 40-megabyte hard
disk drive , $2645; with 100
megabyte hard disk drive,
$3395.
Contact: Hyundai Electron
ics America, 166 Baypointe
Pkwy., San Jose, CA 95134,
(408) 473-9200.
Inquiry 1158.

SEND US YOUR NEW PRODUCT RELEASE
We'd like to consider your product for publication. Send us full
information, including price, ship date, and an address and
telephone number where readers can get further information. Send
to New Products Editor, BYTE, One Phoenix Mill Lane, Peter
borough, NH 03458. Information contained in these items is based
on manufacturers' written statements and/or telephone interviews
with BYTE reporters. BYTE has not formally reviewed each product
mentioned. These items, along with additional new product
announcements, are posted regularly on BIX in the microbytes.sw
and microbytes. hw conferences.

he Acer 1100/SX comes
standard with what the
other manufacturers call op
tions. It comes bundled with a
VGA controller, a 5 1/.1-inch
floppy disk drive, a PS/2
compatible mouse, and
Windows/386 and EMS 4.0
Memory is expandable to 8
megabytes.
Price: $2195.
Contact: Acer America
Corp. , 401 Charcot Ave ., San
Jose, CA 95131, (800) 538
1542; in California, (800) 782
1155 or (408) 922-0333.
Inquiry 1159.

I

f you want expansion, you
might try the AST Premium
386SX/16 system, which fea
tures three proprietary add-in
slots for upgrading RAM to
36 megabytes and the CPU to a
25- or 33-MHz 80386 or a
25-MHz 80486.
The heart of the system is
an AT-length add-in card that
houses the 16-MHz 80386SX
and 1 megabyte of RAM (ex
pandable to 4 megabytes).
Two other proprietary
slots are available to house
16 megabytes of RAM each,
which leaves three 16-bit AT
slots and one 8-bit slot for
other add-ins. The BIOS is a
proprietary AST design that
works with any of the CPU
modules .
You upgrade the basic sys
tem by replacing the AT-length
80386SX card with one of the
upgrade boards, with 80386 or
80486 chips.
Price: 386SX/16, $2695;
with 40-megabyte hard disk
drive, $3595; 25-MHz sys
tem board, $3295; 33-MHz
system board, $4495; 80486
board (including RAM),
$6395.
Contact: AST Research,
Inc., 2121 Alton Ave., Irvine,
CA 92714, (714) 863-1333 .
Inquiry 1160.
conrinued
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IBM LaserPrinter
Does 10 ppm,
Emulates HP

PC Hard Disk Drive
Storage Leaps
Above a Gigabyte

I

T

BM's LaserPrinter, which
emulates the HP PCL lan
guage, operates at 10 pages
per minute, generates 300 dpi ,
and comes with 10 resident
fonts. IBM promises a Post
Script emulator for early
this year.
The new printer will oper
ate with "most" software that
supports the IBM Proprinter,
Proprinter XL, and Quiet
writer, as well as the IBM
7372 and Hewlett-Packard
7475A plotters, the company
says.
For more typefaces and in
ternational characters, there
are 47 optional credit-card
size font cards.
The LaserPrinter comes
with 512K bytes of memory.
Additional memory upgrades
are available in 1, 2, or 3.5
megabytes. The printer has
both parallel and RS-232C
serial interfaces .
Price: $2595; print car
tridges, $199; 1, 2, and 3.5
megabytes of RAM , $499 ,
$899, and $1599, respectively.
Contact: IBM Corp., 740
New Circle Rd., Lexington,
KY 40511, (606) 232-3934.

Inquiry 1162.

DAT Drives Store
Gigabytes in Palm
Size Cartridges
A digital audio tape storage
drive from Tallgrass works on
XTs, ATs, and PS/2s as well
as on the Macintosh . A com
peting DAT peripheral from
Archive runs on XTs and ATs
and is optimized for either
SCSI-I or the differential
(SCSI-II) interface.
Both drives use the
HP/Sony Digital Data Storage
(DDS) format to store up to
1. 3 gigabytes on cassette-size
cartridges and are available
50
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IBM's LaserPrinter features 10 ppm , 300 dpi, and HP PCL
emulation; PostScript is promised.
in half-height 5 ~-inch internal
and small-footprint external
versions . Both also feature
average access times of 20
seconds with 60-foot DAT
tapes. And, as defined by the
standard, the data transfer rate
is 183K bytes per second .

T

allgrass Technologies'
FileSecure 1300 has a
data compression option that
boosts storage capacity to 2
gigabytes. Other features in
clude selective file backup and
restore, unattended backup
scheduling, and network
support.
Price: $4395.
Contact: Tallgrass Technol
ogies, 11100 West 82nd St.,
Overland Park, KS 66214,
(913) 492-6002.

Inquiry 1163.

A

rchive's Python-series
DAT products are based
on four direct-drive motors
that eliminate belts and me
chanical mode changes, the
company says. The Python
series also has a built-in
serial port for diagnostics.
Price: $5000 to $6000.
Contact: Archive Corp.,
DAT Products Division, 1650
Sunflower Ave., Costa Mesa,
CA 92626, (714) 966-4772.

Inquiry 1164.

LED Printer
Features 15-MIPS
Processor

T

he LPX 2020 is a 20
page-per-minute LED
printer with HP PCL emula
tion and up to 300-dpi resolu
tion. An optional networking
card lets you serially network
up to eight users, and an op
tional Postscript card includes
a National Semiconductor
math coprocessor and 35 Post
script fonts.
The key to this printer's
performance is the 32GX32 ,
National Semiconductor's
32-bit embedded processor
that's rated at 15 MIPS.
Standard equipment includes 2
megabytes of RAM (upgrad
able to 8), 34 resident fonts,
two trays adjustable for one
ream of legal- or letter-size
paper, and face-down print
ing for automatic collation.
You have a choice of paral
lel, serial, RS-422, or SCSI
ports. AppleTalk is sup
ported on the PostScript emu
lation card and can be con
nected via the RS-422 port.
Price: $7495; networking
card, $749 ; Postscript, $1395.
Contact: Alps America,
3553 North First St., San Jose,
CA 95134, (800) 825-2577 or
(408) 432-6000.

Inquiry 1165.

he Imprimis Elite line
consists of two 5 1/.1-inch
hard disk drives with capaci
ties of 1.2 and 1.5 gigabytes .
Both have a claimed average
access time of 12 ms. Maxtor' s
five-drive Panther line
ranges in capacity from 0 .8 to
1. 7 gigabytes, and the com
pany claims an average access
time as short as 10 ms .
The technologies behind
the drives, however, aren't the
same. lmprimis spins the
disk platters at 5400 rpm, ver
sus the standard rate of 3600
rpm. Maxtor solely uses "pro
prietary read-channel"
technology.
The Imprimis Elite series
is available in three interfaces:
standard Storage Module
Drive (SMD) and Intelligent
Peripheral Interface-2 (IPI
2) , both with a maximum ca
pacity of 1.2 gigabytes and a
maximum data transfer rate of
24 Mbps, and SCSI-2, with a
maximum capacity of 1.5
gigabytes.
Price: $4000 to $5000.
Contact: Imprimis Technol
ogy , Inc., 12501 Whitewater
Dr., Minnetonka, MN
55343, (800) 828-8001.

Inquiry 1166.

M

axtor's drives are avail
able in the Panther 1 and
Panther 2 series. Panther 1
drives are available in ESDI,
SMD, and IPI-2 (with a max
imum data transfer rate of 24
Mbps), with capacities of
0.8, 1.2, and 1.3 gigabytes .
The SCSI-2 Panther 2 series
(32 Mbps) is available in
capacities of0 .8, 1.22, and
1.7 gigabytes .
Contact: Maxtor Corp., 211
River Oaks Pkwy., San Jose,
CA 95134, (408) 432-1700.

Inquiry 1167.
qmtinued

After centuries of practice,
mankind perfects engineering
calculations: MathCAD.
t.NG\NEt.R~c~
\'l.ENJ>.\SSP.

3:.

Announcing MathCAD 2.5:
The Dawn of a New Age.

"'...
::r
~
Cl

What the historians will call it,
only time will tell.
Perhaps the Century ofSpeed, or
the Era ofEase. But whatever the
name, this is the age of MathCAD 2.5,
the only math package that looks
and works the way you think.

~

equations anywhere on the screen,
add text to support your work, and
graph the results. Then print your
analysis in presentation-quality
documents.
It has over UO commonly used
functions built right in, for handling
equations and formulas, as well as
exponentials, differentials, cubic
splines, FFfs and matrices.
No matter what kind of math you
do, MathCAD 2 .5 has a solution
for you. In fact, it's used by over
60,000 engineers and scientists,
including electrical, industrial, and
mechanical engineers, physicists,
biologists, and economists.
But don't take our word fiT"il
~
for it; just ask the experts.
PC Magazine recently
j 1~fiij1 ij
described MathCAD as
EDITOR'S
CHOICE
''everything you have ever
March 14,
1989 issue.
dreamed of in a mathemat
Bestof'88
ical toolbox."
Bestof ' 87
And for Macintosh®
users, we present MathCAD 2.0,
rewritten to take full advantage of
the Macintosh interface. Entering
operators and Greek letters into
equations is pure simplicity!
Look for MathCAD 2.5 at your
local software dealer, or give us a
call. For more information, a free
demo disk, or upgrade information,
dial 1-800-MATHCAD (in MA,
617-577-1017) .

i M

MathCAD 2.5 i11c/11des 3-D plotti11g, HPGL sketch
impm"t, and PostSc1ipt 011tp11t.

MathCAD is far and away the
best-selling math package in the
world. Because it lets you perform
engineering and scientific calcula
tions in a way that's faster, more
natural and less error-prone than
the way you 're doing them now
whether you 're using a scratch pad,
calculator, spreadsheet or program
that you wrote yourself.
And now we've made the best
even better. MathCAD 2 .5 is a dra
matically improved version that in
cludes three-dimensional plotting,
enhanced numerical analysis, and
the ability to import HPGL files
from most popular CAD programs,
including AutoCAD ~ And now you
can print on PostScript®compatible
printers.
And like before. MathCAD's live
document interface~ lets you enter

Available for IBM®compatibles
and Macintosh computers.
TM and® signify manufacturer's trademark or
manufacrurcr's registered trademark respectively.

Math CA O®

MathSoft, Inc. One Kendall Square, Cambridge, MA 02139

U .K.: Adept Scientific 0462-480055; France: ISE CEGOS 1-46092768; Germany: Softline 07802-4036; Japan: CRC 03-665-9768.
Circle 192 011 Reader Service Card
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Howto plan your LAN.
You'll need a pencil.
That's to write down the telephone number on the
next page. Which will connect you with Samsung's
nationwide network of resellers. And the
Samsung/ Novell co-labeled line of LAN
hardware.
It's pretty much that simple.
With one call you can plan on substantial
savings over the big name computers which,
despite high clock rates and even higher price
tags, are not really optimized for networking.
And you can plan on 100 percent compati
bility with all versions of Novell's NetWare~
because Samsung's LAN hardware was co
designed by Novell. Just like the label says.
THE TESTING WENT IN
BEFORE THE LABEL WENT ON.

Both the Samsung 386AE and PCterminal/286 have
t.i l98<J

S.1 m~ u 11 H

been tested exhaustively and certified by Novell for
compatibility with all popular networking hardware
and software products. As a matter of fact, Samsung's
I
386AE is one of 3 fileservers certified by
Novell to run NetWare 386.
For example, engineers at Novell success
fully tested the PCterminal/ 286 LAN Work
station in no less than 1200 different network
configurations ... with 50 units running at
once! That's a claim no other computer manu
facturer can make.
NElWORKING VS. NOlWORKING.

What's the difference? Take our 386AE
Fileserver, for instance. It includes Novell's
Advanced BIOS, and eight expansion slots to accom
modate multiple network interface cards and disk
controllers. Plus an oversize power supply capable
of driving dual high capacity hard disks and tape

lnlorrn;ll io u Systems Arncrica. l11c. Novcl111 11d NctWan: <tt'c rcgis!crcd trade marl;s of Nuvt ll , 1111;. !'C is a rc:gistell!d tradcmoirk of ln tc rn <1 liu11al Busi ness Mach ines Corpur.1liou

back-up system. Plus 4 megabytes of main memory
for disk caching.
Then there's Samsung's PCterminal/286 Diskless
Workstation which includes a built-in Ethernet inter
face and Novell's Remote Boot EPROM.
And not to be overlooked is our 16-bit SE2100
Ethernet Interface Card which provides up to twice
the throughput for the price of an 8-bit card.

THE SAMSUNG COMMITMENT.
With 4 million monitors and half a million PC
and LAN computers sold in 1988 alone, it's clear that
Samsung has made a serious commitment to the
marketplace. In all, Samsung offers no less than
nine different PC and LAN computer models with
seventeen color and monochrome monitors! And,
as a 31-billion dollar international corporation,
Samsung has the resources to provide continuous
support for its customers.

So why not begin your network planning today?
For the name of the Samsung reseller nearest you,
write:
SAMSUNG, 3655 North First Street, San Jose,
CA 95134, or call 1-800-446-0262.

-
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MicroRAM Feeds
Hungry Micro
Channel Systems

W

ith memory-hungry
systems becoming the
norm rather than the excep
tion, Tecmar has introduced
the MicroRAM 386 for IBM
Micro Channel and Olivetti
P800 computers.
This expansion card lets
you add up to 32 megabytes of
memory using 4-megabyte
single in-line memory mod
ules, and it allows you to mix
and match SIMMs of 4 mega
bytes, 1 megabyte, or 256K
bytes on the same board . Tec
mar says that typical config
. urations include 2 megabytes
of memory using 256K-byte
SIMMs, 5 megabytes using
256K-byte and I-megabyte
SIMMs, 8 megabytes using
I-megabyte SIMMs, and 20
megabytes using 1- and
4-megabyte SIMMs.
The MicroRAM 386
doesn't need a boot disk be
cause OS/2, Novell, and
Xenix automatically recognize
it. Each MicroRAM 386 sup
ports matched memory cycles
with 85- or 100-ns SIMMs,
zero wait states with 100-ns
SIMMs, and one wait state
with 120-ns SIMMs . And the

MicroRAM can be config
ured to start on any 128K-byte
address boundry in the 0- to
256-megabyte address range,
so you can configure a single
PS/2 or Olivetti with up to
eight MicroRAM boards .
Price: Unpopulated, $549;
with 2 megabytes, $1220; with
4 megabytes, $1865.
Contact: Tecmar, Inc., 6225
Cochran Rd., Solon, OH
44139, (800) 624-8560 or
(216) 349-1009.

Inquiry 1172.

Account for Your
Phone Time
with the Auditor

T

he Auditor is an XT- or
AT-compatible card that
helps keep track of your
phone use, whether your com
puter is on or off. It can
monitor up to eight phone
lines-and all the telephones
on those lines-to provide you
with information about in
coming and outgoing calls,
whether you've got Touch
Tone or rotary service.
On-board memory of 32K
bytes saves 1200 call records ,
or you can add another 32K
bytes to save up to 2400 call
records . You can then save the
information to your drives ,

•
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where a software package
helps you sort by telephone
number or by accounts
you've set up in advance. An
optional toll restriction func
tion prohibits unauthorized use
of the phone .
The Auditor works when
the computer is off with a wall
mounted transformer and a
rechargeable nickel-cadmium
battery for backup .
Price: One line, $369 ; each
additional line, $90 .
Contact: AccuTel, Inc., 345
South McDowell Blvd., Suite
512, Petaluma , CA 94954,
(707) 778-7182 .

Inquiry 1174.

Two VGAs for Less

T

he SuperVGA by Boca
Research is an inexpen
sive 16-bit, 800- by 600-pixel
graphics driver for the IBM
AT. It automatically switches
among VGA, CGA, MDA, and
Hercules graphics via an on
board autoswitch.
Up to 16 colors from a pal
ette of 264, 144 are supported
by Windows , OS/2 Presenta
tion Manager, GEM , Ventura
Publisher, and AutoCAD . A
. 320- by 200-pixel graphics
mode supports up to 256 si
multaneous colors .

Ricoh Announces Its Experts
1
'

54

The Resident Expert
(REX) board is the first
XT- and A1'-compatible add
in board for a personal com
puter with an expert system
incorporated on silicon, ac
cording to its designers, Ri
coh and International Chip.
Previous expert systems
have been software simula
tions .
The bottom line is speed :
Ricoh claims that its copro
cessor board can accomplish
expe~t-system applications
in seconds, whereas they
used to take minutes .
BYTE • JANUARY 1990

The REX coprocessor
board is coupled with Rule
Compiler software, which
gives you a set of prompts for
developing custom expert
systems . Ricoh claims that
the software is also the first
expert-system development
tool that doesn't require a
specially trained expert-sys
tem engineer for developing
custom applications .
The Rule Compiler soft
ware stores knowledge as a
series of "If x , then y" state
ments, or rules . The REX
chip directly processes the

rules instead of relying on
the computer' s CPU to con
vert them into a numerical
format and then process
them . The REX board has
orl-board memory that can
store up to 10,000 custom
ized rules. And Ricoh says
that the REX chip will pro
cess up to 1.7 million rules
per second .
Price: $1500.
Contact: Ricoh Corp ., 5
Dedrick Place, West Cald
well , NJ 07006, (201) 882
2000.

Inquiry 1171.

Price: $275 .
Contact: Boca Research ,
Inc., 6401 Congress Ave.,
Boca Raton, FL 33487, (407)
997-6227.

Inquiry 1169.

T

he Prism Basic VGA, by
Advanced Technology In
formation Systems, displays
800 by 600 pixels in a 16-color
mode. Drivers are included
for AutoCAD , Lotus 1-2-3,
Windows 286/386, Ventura
Publisher, and PageMaker.
Like the Boca board, the
Prism is backward compatible.
But the Prism Basic VGA is
an 8-bit board that supports
640- by 400-pixel graphics in
a 256-color mode.
Price: $199 .
Contact: Advanced Technol
ogy Information Systems,
5309 Randall Place, Fre
mont, CA 94538, (415)
490-9360 .

Inquiry 1170.

WordSync Betters
Data Transfers
to Amigas

T

he WordSync is a hard
disk drive interface that
doubles data transfers to 30-,
45-, or 80-megabyte Supra
Drive hard disk drives on
Amiga 2000s, the manufac
turer claims . SupraDrives
have average seek times of
40, 28, and 11 ms.
WordSync is faster be
cause custom hardware circuit
ry synchronizes data trans
fers and because it transfers 2
bytes of data on each transfer
cycle. The card itself is a one
slot half-card design with a
SCSI exp~.nsion port.
Price: With 30 megabytes ,
$649; with 45 megabytes,
$749; with 80 megabytes,
$1299 .
Contact: Supra Corp., 1133
Commercial Way , Albany , OR
97321, (503) 967-9075 .

Inquiry 1173.
continued

If You Want To Talk
Fast DBMS
Call 1-800-db- RAIMA
And Start Screaming
You 'II be screaming, all right.
db VISTA III from Raima
combines the flexibility of a
relational DBMS and the
lightning speed of the network
database model.

C

db VISTA III is written
for-C Programmers.
Source code available.

The interactive database utilities and
outstanding documentation make
db_ VISTA III easy to learn. All
applications are portable to VMS,
UNIX, OS/2, MS-DOS , even
Macintosh. No royalties.

db VISTA III is Fast. Using
benchmarks originated at PC Tech
Journal Laboratories, db_ VISTA III
measured 3 to 12 times faster than
the average relational database!
Call us and we '11 send you the
results.

db_VISTA Ill Database i\lanagement System
Fcattuc-..

,I
,I
,I
,I
,I

1

,I

using the relational keyed access
method and all related records can
be immediately available using the
network model. You decide how to
combine these for best application
petfonnance.

,I
,I

,I
,I
,I
,I
,I
,I
,I
,I
,I
,I

II

SQL Support with SQL

based db_QUERY,
db_VISTA Ill 's relational
query and report writer.

db VISTA Puts You in Some
Fast Company. Thousands of C
programmers in over 50 countries
worldwide use db_ VISTA III,
including APPLE, ARCO, AT&T,
EDS, Federal Express, Hewlett
Packard, IBM, NASA ...

Othl!rl!n\·1ronmems .ire ...upporti.:U:

t.ill lor LOmplcte ll\t.

db VISTAIII™
Database Management System

Yes

db \ ISTA3.I Highl'crlormuncclll!\IS:
Smglc and Mult1-lJscravmlahk
Rclallonal B-trcc Inde xing
Net\\ork Datab.isc \lode!
1\luluple database ,1cce"
Built-in rdcrclllial intcgrit)
Auhnna1ic rccm cl)
Record & File Jocking
Not RA\! rcsidelll
db QlJERY 2.1 S!Jl..tm,cdQucr):
Rclutional Query & Rcprnt Writer
db REVISE 1.0 lliltahu>cllcstruclurcl'rogrmn:
Total database redesign/restructuring
Operating Systems'': MS-DOS. MS Windows.
UNIX.SunOS.QNX. XENIX. ULTR IX.
VMS. & :Vlaci111osh. OS/2 compmihlc.
C Compi lers'": Most compilers supponcd
C++ compatible
LANs''': 3COM. Novell . Bm1'l'l·an. ApplcSharc
WKS Librali'l
1 ·:
Read& \VritcWKS. WK! & DBFJilcs
SOURCE CODE AVA ILABLE:
NO ROYALTIES:

Relational and Network Model
Technology for Programming
Flexibility. Retrieve a record fast

Don't wait. Call Raima for more
information about how you can
build screaming-fast applications!

~ RAIM~M
~ CORPORATIO N
No Matter What Your
Operating System-We've Got
A Number For You!

1-800-db-RAIMA
(1-800-327-2462)
Raima Corporalion
3245 \46th Place S.E..
Bellevue.WA 98007 USA
ln1crnatio n:1I Dis tr ibutors:
U.K.: (0992) 5009 19
Germany: 07 127/52-1-1
Nl'thcrlands: ] 1(02 159)46 8 14
Swit1.crl:md : (0 1)7::!5 ().11 0

,, /

Sweden: (0 13) 124780
Ital ~· : MS/5847 11
Norwa.\·: 47 244 88 55

(206)7-17-5570
FAX: (206)747. 1991
Tckx : 65030 18237 ~Kl UW
Australi a: (02) 4 19 7177
Japan: (03}473 7432
Taiwan : (02)5 l I 3277
Mexico : (83} 57 35 94
Argentina: 54 I 3 13 537 1
Chile: 56 2 696-4308
Urug11a r 598 2 95 29 59
Ce ntral Am : {506) 28 07 64

e
0

r

...,_,,.,,,.,,..~~~~~~~~~~~ m
© Copyright 1990 Raima Corp.
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Record Screens
of Information
on Audiocassettes

Miniature Thermal
Printer Makes Labels

S

eiko' s SmartLabel
Printer is a miniature
printer that attaches to your
IBM PC's serial port or to
your Macintosh's printer or
modem port. The Rolodex-size
printer uses heat-transfer
printing technology and re
quires thermal paper , which
you must purchase from Seiko .
Each SmartLabel Printer
comes with software, a cable,
and a set of labels, which are
available from the company in
two-roll packs. Each roll
contains 130 self-adhesive
labels .
The software, which in
cludes its own database, text
editor, and bar code genera
tor, is designed for DOS- and
Macintosh-based computers.
It also lets you use a mouse and
a "capture screen text" mode
for quick printing. Printing
time is 15 seconds per label.
Price: $249 .95; labels ,
$12.95 per pack.
Contact: Seiko Instruments
U.S .A., Inc . , PC Products Di
vision, 1144 Ringwood
Court, San Jose, CA 95131,
(408) 922-5900 .
Inquiry 1177.

Northgate Modifies
Keyboard Layout

T

the OmniKey/Plus is a
luxury replacement key
board for touch-typists that,
the company says, is compat
ible with most common per
sonal computers , including the
IBM PC and PS/2s , the
Tandy 1000, the AT&T PC
6300 and PC 6300 Plus, and
Macintoshes .
Alps electromechanical
key switches provide audible
full-keystroke action and tac
tile feedback . Features include
separate cursor-control and
numeric keypads . The cursor
control keypad has arrow
56
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I

Seiko's Rolodex-size SmartLabel Printer.
keys in a diamond pattern in
stead of IBM's inverted T,
which helps prevent you from
hitting the Num Lock key or
holding down the Shift key,
Northgate says. The numeric
keypad layout has math oper
ands bordering the numeric
keys; large Insert, Delete, and
Enter keys; and three LED
indicators above the pad for
Caps Lock, Num Lock, and
Scroll Lock .
Twelve programmable
function keys are located on
the left side of the keyboard,
as function keys were on origi
nal PC keyboards . There's
also a writing strip above the
keyboard that you can use to
write down mnemonics for
your function keys.
Price: $119 .
Contact: Northgate Com
puter Systems, Inc., 13895 In
dustrial Park Blvd., Suite
110, Plymouth, MN 55441,
(800) 526-2446 or (612)
476-4400.
Inquiry 1175.

EPROM Eraser
Averages 10 Minutes
for 32 Devices

f you ' ve ever felt the need
to take snapshots of DOS
based compute! screen
images for training or for
talks, you might consider
Instant Replay.
It's a breadbox-size instru
ment that records computer
screen images on standard
audiocassettes , the same kind
you use in your home or car.
You can also record your voice
to accompany the "screen
shots ." The device connects to
your computer via the RS
232C port and can record
ASCII text in real time, says
Integrated Applications.
Helping you record the in
formation is a TSR program
with an overhead of 40K
bytes of system memory.
Price: $2395.
Contact: Integrated Applica
tions, Inc ., 8801 East Pleasant
Valley Rd ., Cleveland, OH
44131, (800) 637-7890 or
(216) 328-0090.
Inquiry 1179.

T

he Wise EPROM Eraser/
Programmer reduces
erase cycle time to an average
of 10 minutes for up to 32 de
vices simultaneously, Logi
cal Devices claims.
The Wise system elimi
nates the need for a separate
gang programmer and eraser
lamp. It includes an RS-232C
port and ProLink for menu
driven EPROM erasure .
EPROMs are first erased
by exposure to an ultraviolet
light source. With a propri
etary algorithm, you deter
mine a safe erasure time.
While the ultraviolet system is
operating, the unit will con
tinuously read the data in each
of the 32 chips .
Price: $8995.
Contact: Logical Devices,
Inc ., 1201 Northwest 65th
Place, Ft. Lauderdale, FL
33309, (305) 974-0967.
Inquiry 1178.

AT Batteries That
Won't Let You Down

L

ast. bat is a rechargeable
IBM AT nickel-cadmium
battery with a lifetime guar
antee . The 5-ounce battery re
charges itself whenever the
computer is switched on. It
works with all AT-compat
ible computers (except for
some pre-May 1988 Compaq
386 models), and versions are
available for Tandy and
Everex computers .
Price: $49.95; with adapter,
$59 .95 .
Contact: Accumation, Inc.,
8817 Southwest 129 Terrace,
Miami, FL 33176, (305)
238-1034.
Inquiry 1180.
continued

IT Hz SO GOOD!
INTRODUCING HAUPPAUGE'S 33MHz SYSTEM BOARDS.

If your computer feels slow, we know where it hertz. For a fast cure, get our
new 386 MotherBoard/ 33MHz. We've built in 4 Megabytes of high speed
RAM,64Kof RAM cache, and both 387 Weitek math coprocessor sockcts.111is
board makes your 386 computer the fastest PCavailable!
Network Savvy. With the 386 MotherBoard/ 33M Hz, you can build
a file server or workstation that makes Novell networks scream. Enj oy
compatibility with Token Ring, Arcnet, Ethernet. and other network cards.
The UNIX Engine. Great for \'i\RS,Systems Integrators and UNLX
OEMs, the Hauppauge 386 MotherBoard/:BMHz runsSCO Xenix, Interactive
386/ ix and AT&T's UNIX SystemV With its PC/AT compatible 1/0 system,
our 33MHz board accommodates the latest in diskcontrol, graphics, and
network 1/0 cards.
CAD Capability. Do your AutoCAD and other CAD programs seemslow?
The 386 MotherBoard/ 33MHz boosts your math and graph ics applications,
and supports the high speed 387-33 and 33MI-lz Weitek math coprocessors.
Technical Features. The 386 MotherBoard/ 33MHz includes:
• 4 Megabytes of high speed 32-bit memory, expandable to 64 Megabytes
• 64Kof 20 nsec cache memory• Six 16-hit expansion slots, one 8-bit and
one 8-bit/32 -bit slot• PC/AT compatible 1/0 system for support of OS/2
and UNlX.
Trademarks: IBM PC. >.l. :AT. PS2 :and OS/ l : IH)l. fnld
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I Yes, send me your product information!
I

I
I

I :-:ame

I

I

I
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I
I

,
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I
I

Address

I
I
I
I
I

Telephone
Mail Coupon to:
llauppaugc Computer Works, Inc.
175 Commerce Drive
llauppauge, NewYork 11788. U.S.A.
'lei: 01-516--i3+ 1600

I

fax: Ol -516--i.)-i -.)198

I City. State. Coumry

I

Zip Code
or:

Hauppaugc Computer Work.~, Gmbl-1
Hansa:tllee 201
4000Dusseldorf11 , West Germanv
Tel: 0211 -59-\320
,
Fax: 0211 -593908

I
I
I
I
I
I

L ---- -- --- -- - - - --- ---- ~
For more information call Hauppauge,
(516) 434-1600. ln Europe: (49) 211-594320.

Haunoaugel

Hauppauge Computer Works
_
Your high perfom1ance 386 supffl&f
Circle 141 on Reader Service Card
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Do your One-Stop Shopping at
LIST OURS

Clear +
C-Terp

Heap Expander
Nort o n Guid es for C
PC- lint
PCYACC Persona l
PCYACC Profess ion al

WHERE CAN I

GET ALL ll-IESE moa..crs

Tim eS licer

QUICKLY, WllHOLIT l-IAVING

w/ source

ID MORTGAGE

200
300
80
100
139
249
4 95
295
1000

169
219
70
65
109
125
359
279
899

CODE GENERATORS
C Source
Logic Gem

M atri x La yo ut 3.0
PRO-C

1800 1499
900
749
149
129
629
900
849
995
1145
979
400
375
39 5
99
200
399

299
89
169
339

DATABASE DEVELOPMENT
Clari on 2.0

Clear+
Clipper 5.0
dB AS E IV
dG E

Force
Fox BASE +

Mti gic PC
Parad ox 3.0

WE'LL MATCH NATIONALLY ADVERTISED PRICES.
LI ST OURS

LIST OURS

C COMPILERS

386 PRODUCTS
386 ASM/LINK
386N MM
386MAX
386MA X PRO FESSIO NAL
C N etwork Comp il er/3 86
DESQvi ew 386
Lah ey F77L-EM/32
Microsoft Wind ow s/3 86
NDP FORTRAN -3 86
Paradox/3 86
VM/386
VM/386 Multi -U ser
VM/386 N etPak
VM/386 & N etl'ak Bundl e

495
295
75
129
995
190
895
195
59 5
895
245
895
150
399

435
239
66
109
799
169
795
135
549
625
199
819
11 9
269

795
300
500

749
269
449

495
50
150
1095

445
45
135
985

ADA LANGUAGE
ln tegrAda
Janu s/Ada Co mpiler
Janu s/Ada O ptio ns Kit

M eridian:
AdaG radu ate
AdaSiudent

Ada Tutor
D eveloper Kit

ASSEMBLY LANGUAGE
Advantage Di sassembler
ASMFl ow
MS M acro Assembler
O PTASM
Re :Source
Sourcer w/ Pre-Processo r
Turbo Assembl er/Debu gger
Vi sible Comput er: 80 286

295
99
150
125
150
140
150
100

279
89
99 .
109
129
125
105
89

49 5
99
100
100

339
69
69
69

139
79
99
79
149
79
135
99

121
70
89
70
125
70
125
94
70
94
94
89
70
125
125
55
55
70
125
70
70
125
445

BASIC COMPILERS
MS BASIC Prof. D evel. System
Qui ckBAS IC
True BASIC
Turbo Basic

BASIC LIBS/UTILITIES
db/ LIB
Dia Log ic
Finall y !
GraphPak
G raphPak Profess io nal
LaserPak
ProBas
ProBas HyperH elp Too lkit
ProBas Tel ecomm. Too lkit
ProBas Toolkit
ProMath
ProScreen
QB ase Report
QBa se and Qu icksc reen
Qu ickComm
QuickHelp
Quic kM enu
QuickPak
QuickPak Profess ion al
Qu ickPak Sc ientific
Qu ickScreen
QuickWindows Advan ced
QuickW indows Adv;inced Corp .

75
99
99
99
79
149
139
59
59
79
149
79
79
139
500

C Network Co mpil e r

150
250
395
90

525
189
299
69
135
179
359
445
99
169
319
79

295
495
200
450
150

269
479
165
385
129

Lattice C 6. 0

695
25 0

Microsoft C

450

M SQui ckC
M S Q uic k( w/ Q ui ckAssembler
Top Speed C

99
199
199
39 9

DOS Profess io na l
OS/2 Profess ion al
Turbo C

Turbo C Pro fess io n;il
W ATCOM C 7.0
Zorl ec h C

495

C++
Guidelines C++
NDr C++

Zo rt ech C++
D eveloper' s Editi o n

Zo rt ech C++ Tools

125
189
249
299
250
249
189

99
139
199
215
475
209
209
CALL

Btri eve
245
ll tri eve fo r D OS 3. 1 N etw o rks
595
C llTREE
159
(- Ind ex
99
C- ISAM
225
Codebase IV
295
CQ L w/ PASS
395
c-trec
395
dllC Ill
250
dBC Ill Plu s
500
db_FIL E Bundl e
295
198
EssentiJ I B-Tree w/ so urce
FairCo m Too lbox - Prof. Editi o n 1095
FairCom Too lbox - Spec ial
695

185
449
135
89
209
219
349
315
219
439
249
149
875
555

559

C-FILE MANAGEMENT

149
149
199
229
299
149

135
109
139
159
209
109

EDITORS
lll~ I EF

3.0

Ed ix
Epsil on
KED IT 4 .0
MKS Vi
Norto n Edito r
SLI CK Ed it or
SPF/ PC
VEDIT PLU S

199 CALL
195
165
195
159
150
125
149
129
75
59
195
175
245
199
185
115

Easy Fl ow, Interacti ve
Flow Charting II +
RFF\ ow

150
229
79

115
179
70

135

119
529
89
299
119
119
499

FORTRAN LANGUAGE
Grafrnali c
Lahey F77 L
Lah ey Personal FO RTRAN 77
M S FO RTRAN
Pl olmati c
Prin tmali c
RM/FO RTRAN

495 CA LL
89
99
395
309
149
129
325
275
595
529
495
395
395 CALL
225
165
149
115

Multi -User
Micropo rt Sys. V/3 86 (comp. )
PC-M OS 386 3 .0 I 1-user)
SCO 286 XENI X (complete)
SCO 386 XE N IX (complete)
W endin D OS
PCVM S

395
335
1095
989
1445 1299
899
799
195
179
1495 11 95
1595 1269
139
109
139
109

Bri ef
Btrieve
Case:PM

Epsilon
G ree nlea f D ataWind ows
GSS G raphi cs Too lkit
H A LO
MKS Too lkit
M S OS/2 Present. M gr. Too lkit
Multi Scope

Panel Plus
Paradox OS/2
To pspeed M odub -2
V it amin C

195 CALL
595
449
949
995
195
159
395
309
59 5 5 19
469
695
495
439
349
500
299
229
495
395
725
543
195
179
345
279

PASCAL LANGUAGE
Asy nch PLU S

B-tree Filer
M S Q uickPASCA L

Object Profess ional
Power Sc reen 1. 1
Powe r Too ls PLU S/5 .0
Topaz

Turbo Ana lyst
TurboMAG IC
Tu rbo Posca l 5.5

Turbo Pilsca l 5.5 Professio nal
Tu rbo. Plus 5.5
Turbo Professional 5.0

149
125
99
150
14 9
14 9
99
199
150

11 5
99
69
119
109
109
67
79
179
105

250

175

150
125

129
99

195
150
300
350
80

159
135
269
319
70

75

PROTOTYP IN G
D<i n Bri cklin 's Dem o II
Instant Replay Ill
Proto Fini sh

Show Pa rtn er F/X
Safi D emo

SOURCE MAINTENANCE
Cod Jn
MKS M ake
MKS RCS
Perso nal PVCS
l'o lyM ake

Profcss io n;il PVCS
Seid l Vers io n Miln ager
Tllll

395
149
189
149
149
495
300
100

359
129
159
125
125
425
269
90

495
795
450
249
500
195
395

435
759
375
229
349
169
339

WINDOWS (MS) TOOLS
595
95
450
135
135
595

Actor

C1sc:W
C-Talk/Vicws
dB FaslJ\t\/ind ows
M S W indow s D eve lop menl Kil
W hit ewJ ter Reso urce Too lkit
Wi nTrieve

GRAPHICS LIBRARIES
Ba by Driver
Esse ntial G rJphi cs
Fo nt -Too ls
Fo nt Window
G raphi c 5.0
G raphi cs-M ENU
GS S G raphi cs D eve l. Toolkit
HALO
HALO Window Too lkit
lcon -Too ls/Plu s
M e!JWindow
M etaWindow Plu s
M cnuet
PCX Effects
PCX Progra mmer's Toolkit
PCX Text
Turbo Geometry Libr;iry

250
299
150
125
395
195

595
395
59 5
150
25 0
325
250
99
195
149
200
595

225
239
135
109
3 19
175
509
279
419
135
209
269
225 .
89
175
135
179
509

LINKERS/LIBRARIANS
O verl<i y Architec t
O verl ay Opt ion
Plink86plu s
Po lylibrarian II
.RTLink

369 CALL
269 CALL
495
419
149
135
195
185

MODULA-2

C SCREENS
(-W o rth y w/ fo rms and so urce
Fa celt
Gree nlea f D;it aWind ows
Hi -Sc ree n XL
Hi -Sc ree n XL Prof. Seri es
IAM
Panel Plu s
Vermont Vi ew s
Vit;imin C
VC Scree n

Tom Rett ig's Libr;u y

XVT

(-GENERAL LIBRARIES
Code Runner
C TOOLS PLU S/6 .0
C Utilil y Library
Greenl eaf Fun ct ion s
G ree nl e;i f SuperFun cti o ns
Turbo C TOOLS/2 .0

Sil verPak

499
695
169
200
519
695
795
489
195
179
495 CA LL
395
249
299
249
725 509
150
129
200
159
150
129
50
45
189
165
89
99
295
249
100
80

FLOWCHARTING ·

C-COMMUNICA TIONS
Bre;ikout JJ
C Asyn ch M<ina ger 3.0
Esse nlial Commun ie<11io ns
Grecnl cJf Comm . Library
Greenl eJf V iew(omm
lJllicc Communi ca ti o n LibrJry
Sil vc rComm C Async Library
V iew-232

R& R Repo rt Writer
w/ Clipper/ Fox BASE modul e
R& R Code Genera to r
Say What /I
Sil verComm Libra ry 2.0
C Interfa ce

Co ncurrent DOS 386 (3-users)
Interac ti ve 386/ix (comp lete)

OS/2 TOOLS

COBOL LANGUAGE
Micro Focus:
CO BO U 2 w/Too lsel
CO BO U 2 Too lset
Personal CO BO L
M S CO BOL
Rea li a CO BOL
w/ RealMENU
SCREENI O

LIST OURS

OPERATING SYSTEMS

(-UTILITIES/OTHER

LO GITECH M odul a-2:
Compiler Pack
Deve lopment System
To pSpeed M od ula-2 :
B-Tree Too lkit
Cornmunic;i tions Too lkit
Compi ler Kit
DOS 3- Pa ck
TechK it
VID

NEW RELEASES
VIEW-232 by Blaise
Full -fun ctio n commu nicatio ns dataline
mo nit o r. Bi-direction al mo nito ring up
lo 19 , 200 baud. Display data in six
different format s, save entire transmis
sio n in a buffer, g ives dynamic graphi c
di spl ay of how muc h memory ha s been
used/avai lable as d ata is being view ed
and re~o rded .
·
List: $ 189
Ours: CALL

RE:SOURCE by Genesoft
Reverse engineering system that
produces compact, easily readable
pseudo-code from large binary
exec utabl e fil es. Re :Source ca refully
takes the program apart and accurately
p,ut s it back together by automati ca ll y
and ling assembler mnemoni c
synonyms and syntax errors.
Li si: $1 50
Ours: $129

CASE:W by Caseworks
99
249

75
199

149
149
100

135
135
89
179
55
55

200
60
60

Windows application development too l
that utili zes a h~h level prototyper to
design the Win ows port ion of an
applicatio n and a.n Expert System to
greatly redu ce Windows application
develo pment time. Includes a
con veni ent in terface lo the Windows
Software D evelopment Kit.
Li st: $795
Ours: $759

•

(800)
445-7899

Progrannner's Paradise
LIST OURS

An Invitation TOO
Good To Refuse

MKS Soflware Mgml. Team
MKS Too lkit V3.1
MKS Too lkil V3. 1 for OS/2
MKS Vi
MKS Vi fo r OS/2

You're invited to purchase
Vermont Views libraries v1 .1
NOW, and receive Vermont
Views v2.0 with the Designer
FREE upon its release. This
offer is good only until January
31st, 1990. Don'tbeleftout
For more details. see our
ad in this magazine.
LIST OURS

ADDITIONAL PRODUCTS
Baler Spreadsheet Compi ler

Derive
Inside !

Op1-Tech Sort
PC/Forth +
PC Me tri c
PC Scheme

Person.i i Rcxx
Source Print
Tree Diagrammer

49S
100
200
I 2S
149
2SO
199
9S
I SO
99
99

459
90
179
109
129
225
185
79
129
89
89

72S
200
l SO
100
I SO
2SO
I SO
2SO
I SO
100

509
139
105
69
99
169
105
175
105
69

100

soo

65
45
45
45
169
425

24S
89 S
I SO

199
619
11 9

BORLAND
Paradox 3.0
SideKick Plu s
Turbo Assembler/Debugger

Turbo Basic
Turbo C 2. 0
Turbo C 2.0 Professional

Turbo Pasc,115.5
Turbo Pasca l 5.5 Professio nal
Tu rbo Prolog

Tu rbo Prolog Too lbox

DIGITALK
Srrn ll1alk/V
Communica tions
EGANGA Color Exlension
Goodies # I , #2 or #3
Smallt,1lk/ V 286
Sma ll1alk/ V PM

IGC
VM/386
VM/38 6 Multi-User
VM/386 Ne1Pak

so
so
so

200

200
400
S45
795
I 7S
145
139S
1745
189S
1995
229S
2S9S

179
359
459
675
129
109
1179
1479
1595
1689
1945
2195

99
149
49S
99
80
199
99
149
99
495

89
125
419
85
72
169
85
125
85
425

199
27S
I 9S
29S

CALL
CALL
CALL
CALL

POLYTRON
C Beaut ifier
Person11 I PVCS
Plink86p lus
PolyA WK
PolyBoost II
PolyDoc
Po lylibr;irian
PolyMake
PolyX Ref
Profession11 I PVCS
Brief 3.0
w/ dBR IEF
C-Worth y
w/ forms
w/ forms and source
dBR IEF

495 CAL L

101
279
139
399
489
59
419

La nguage Ex tensions l
W hitewater Reso urce Toolkit
Wi nTrieve

339
299
629
299
99
349
105
209
275
69
69
135
99
69
69
135
349

Phone Orders
Hours 9 AM -7 PM EST. W e accepl
MasterCa rd , V isa, Ameri ca n Express,
D iscover. Include $4.00 per item fo r
shipping and handling. All shipments
by UPS gro und. Ru sh service
ava il ab le.

49S
4SO
900
4SO
I SO
SOO
I SO
300
395
99
99
199
199
99
99
19S
500

VERMONT VIEWS
C- PROG RAMMERS! W ould you like 10 double your prod ucti vity and
have FUN 100? Verm o nl Creati ve Softwa re has the answer w ith the
imm inenl release of the Vermont V iews Des igner.

99
65
249
209
149
129
249
209
66S
565
122S 1045
189 159
39S
335
49S
469

TURBOPOWER SOFTWARE
B-tree Filer
M ulti-use r w/ Netwo rk Support
Objec t Profess iona l
Turbo Analysl S.0
Turbo Professiona l

12S

99

I75

145

125

99

99
12S

79
99

49S
99
19S
39S

435
85
169
339

WHITEWATER GROUP
Ac tor

*

Thi s inlu il ive, menu-d riven, screen
generalor taps 1he resources of the
650 pre-coded fu ncl ions of lhe Vermont
V iews li braries. Cuslomi ze da ta enl ry
forms, cho ice li sts, menus and more.
O ur cuslomers around the worl d w ill be
celebraling th is powerful enhancemenl
of Vermon l V iews. See o ur ad in thi s
magazine for mo re detai ls on how you
can jo in lhe pa rt y ... and try o ut Vermonl
Vi ews w ith the D esigner.

Vermont
Creative
Software

List: $395

Ours: CALL

LATTICE C 6.0
Latl ice C is back on top and the benchm arks show it!! D ue 10 a new
oplimi zer and many perfo rm ance improvem ents in the li brary, Latti ce C 6.0
fo r DOS and OS/2 is agai n o ulperformin g ils
compel ilors. And La ltice C now incl udes a
full -screen symbo li c debugger, CodePRobe,
1ha1 w ill enab le you lo easi ly debug fa mil y
mode programs, Presenlation M anager appli
calions, and OS/2 mulii -l hread applicalions.
And ii ca n be used w ilh a mouse.
List: $250 Special Price: $ 189

~~·
~~·

...

Lattice

BRIEF 3.0 - The Programmer's Edition
Edit Your Programs More Productively Than Ever Before
The progra m thal sel
lhe slandard fo r
program ed il ing
conl inues lo lead 1he
ind usl ry. lnlroducing
BR IEF 3.0. New
fealu res incl ude:
mu lii ple keyslroke
macros, a new C- li ke
macro l<1nguage, a
source leve l macro
language debugger for
both macro languages,
11
srna rt 11 indenting and
1empla1e edit ing for

Soluiion

S ystems

<

Ada, C. Cobo l, BASIC,
FO RTR AN , M odul a-2 ,
and Pasca l, and lhe
abilit y to "zoom 11 your
currenl w indow lo full
sc reen size. You'll also
gel the features over
50,000 currenl users
have come lo rely o n :
un lim ited w indows,
U ndo, compi le w ilh in
BR IEF, a LI SP-li ke macro
language, and much
more.
List: $ 199 Ours: CALL

95 CALL

140
395
19S
S95
69S
80
S9S

MORTICE KERN SYSTEMS
MKS Awk
MKS Lex and Yacc
M KS Make
MKS Make for OS/2
MKS Programming Pla1form
for OS/2
MKS RCS
MKS RCS for OS/2
MKS SoftQuad Publ ishing Sys.

80286 Flex Cable Kil
80386 Flex Cable Kil
Periscope I/OK
Peri scope l/S I 2 K
Peri scope II
Peri scope l l·x
Periscope 111/ 10 MHz
Periscope Ill PLUS/OK
Periscope 111 PL US/S 12K
Periscope IV/ 16 MHz
Peri scope IV/2 0 MH z
Peri scope IV/25 MH z

209
89
109
209
429
319
189
299

MICROSOFT
MS BASIC Prof. D evel. Sys.
MSC
MS COBOL
MS FORTRAN
MS Macro Assembler
MS OS/2 Present. Mgr. Too lkit
MS OS/2 Softsel
MS Pasca l
MS Programmer 's library
M S QuickBASIC 4.S
MS Quick( 2. 0
MS Q uick( w/ Q uickAssembler
MS Quick( w/ Mouse
MS Qu ick PASCAL
MS Windows
M S Wi ndows/386
M S Windows Development Kit

PERISCOPE

250
100
1 25
250
500
375
250
3SO

MEDIA CYBERNETICS
Dr. HALO Ill
HALO
HALO DPE
HALO for MS Developers
HALO for OS/ 2
HALO Programmer's Workbook
HALO Window Toolk il

Btri eve Single-U ser
245
185
449
Blrieve for DOS 3. 1 N elworks
S95
Blrieve for OS/2
S95
449
Btri eve fo r XEN IX
449
S9S
69S
525
C N etwork Compiler
799
C Network Compiler/ 386
995
239
NelWare C lnlerfa ce for D OS
29S
100
79
NetWare M H S
129
NetWa re M H S Interfa ce Guide
14S
CALL CALL
NetWa re RPC
CALL CALL
NelWa re RPC for OS/2
449
S95
NetWare SQL
NetWare System Ca lls for DOS
19S
159
795
599
XQ L
X1r ieve PLUS
459
S95
459
Xlrieve PLUS fo r OS/2
S9S

SOLUTION SYSTEMS

LATTICE
Communication Library
Compi ler Companion
Curses V Library
dRC Ill
dBC 111 Plu s
HighStyle
Lallice C Compi ler 6.0
SSP/l'C

255
209
419
129
169

NOVELL

of the celebration!

Dan Brickli n's Page Garden

299
249
49S
149
199

Programmer's Policies

Mail Orders
POs by ma il or fax are welcome.
Please incl ude phone number.
International Service
Pho ne number req ured w il h order.
Ca ll o r fax for addit ional informal ion.
Dealers and Corporate Accounts
Ca ll for informal ion.
Unbeatable Prices
W e'll ma lch nali onall y advert ised
pri ces. (Subject to sa me lerm s and
condilio ns.)
Return Policy
30-day no- hass le rel urn po l icy. Some
manufacturer 1s p ro du cts cannot be
relurned o nce d isk sea ls are broken.

MultiScopeTMOS/2 Debugger
MultiScope offers 1he most adva nced fea lures
availabl e in any debugging 1001. It prov id es yo u
w il h 13 d ifferent views into your program . It also
in cludes bolh run-li me and posl-morlem debugging
oplions 10 hand le any debugging silu alio n: exa mine
your program bolh during executio n and afler a
prolection vio lalion. Explore data slructures using
Mu lliScope's graphical data represenl alion
w indow; eva luate express io ns (incl uding fun ction
ca ll s); debug chil d processes and d ynam ic- li nk
li brari es; even remote debug thro ugh lhe seria l line.
MultiScope incl udes Presental ion Ma nager and OS/
2 text mode interfaces, both compa ti b le wi th IBM
SAA for max im um ease of lea rn ing and use .
List: $299

'42>~

A."';' ,

lO Gi'l[C H

Ours: $229

Int e rn ati o na l : 201-389-9228
C u sto m e r Se rv ice: 201-389-9229
Fax: 201-389-9227

New Corporate Phone # :

800-422-6507

Call or Write for Latest Free Catalog!

WHAT'S NEW
COl\NECTIVITY

NewsEdge Signals
End of Information
Overload

I

f you lack the time to read
all the news that's pertinent
to your interests, you could
buy NewsEdge and have it sort
through electronic news ser
vices while you're doing some
thing else .
NewsEdge is a TSR pro
gram that carries up to five
business news wires simulta
neously into your computer
and beeps and flashes when
an article appears that's of in
terest to you. NewsEdge soft
ware lets you create your own
profile of what interests you;
it then tries to match key words
and phrases with your profile
to get you the news you most
want to see. Five news ser
vices are available: McGraw
Hill News, PR Newswire,
Dow Jones News Service, Dow
Jones Professional Investor
Report, and Reuters Financial
News .
An FM receiver brings the
"feeds" to your computer
through a serial port. Your
computer needs about 640K
bytes of RAM for the pro
gram and at least a 10-mega
byte hard disk drive for stor
ing the stories that interest you.
Specifically, about 40K
bytes is used for receiving the
news and for testing it against
your user profile. Another 80K
bytes is used to index it on
the hard disk drive, also ac
cording to your personal
profile.
You purchase the system
on a one-year leasing basis.
The base configuration gives
you two of the five news ser
vices, and the price includes
connect time.
Price: $7500.
Contact: Desktop Data,
Inc., 1601 Trapelo Rd.,
Waltham, MA 02154,
(617) 890-0042.
Inquiry 1056.

60
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NewsEdge edits out all but the news that interests you from up to
five ne ws services.

Remote Access
and Personal TRS
Menus on NetWare

L

ANSight and LANSelect
are NetWare utilities de
signed to help you get more
for your LAN dollars.
LANSight gives a network
administrator access to control
another workstation on the
network. LANSelect provides
custom TSR menus within
single-user applications. Each
utility requires only SK bytes
of RAM on the networked

workstations , yet requires
512K bytes on file servers
along with DOS 3 . I or higher
and Novell NetWare 2.1 or
higher .
LANSight is a remote ac
cess software package for
LANs and wide-area net
works that includes diagnostic
and configuration data. It
works with NetWare and
allows system administrators
to access the screen and key
board . Once linked , the
screens of the two PCs mirror
each other and the keyboard
response on both ends. LAN
Sight works in most graphics

IQ Offers Parallel Port LAN Adapters

T

he pLAN is a laptop-to
LAN interface that lets
you use your parallel port as
the networking port for
Ethernet, ARCnet, or Token
Ring networking .
The ARCnet and Ethernet
versions, both measuring 6
by 5 by l 1h inches, include
Novell NetWare 286 drivers
and are compatible with thin
or thick coaxial cabling . As
an option, the Ethernet box
includes Intel's 82560 and
82590 chips for unshielded
twisted-pair wiring with
lOBASE-T-compatible con
centrators . But concentra
tors from Synoptics and Da
vid Systems don't use these

chips , making pLAN in 
compatible with the most
widely used concentrators .
The Token Ring box, 8 by 7
by 2 inches, includes a driver
for IBM PC Net.
Each model also features
automatic device driver con
figuration and LED diag
nostic/status indicators.
Cables are sold separately.
Price: ARCnet box, $595;
Ethernet box, $695; Token
Ring box , $950 .
Contact: IQ Technologies ,
Inc., 11811 Northeast First
St., Suite 201, Bellevue, WA
98005 , (800) 227-2817 or
(206) 451-0232 .
Inquiry 1055.

modes , including Hercules,
CGA, EGA, and VGA .
LANSelect is a menu util
ity that helps you create per
sonalized TSR menus that
you can use on workstations
across the network. For ex
ample, without having to leave
WordPerfect, you could hot
key to E-mail or select a
printer on the network. Like
LANSight, LANSelect is com
patible with CGA , EGA,
VGA and MCGA graphics . It's
also compatible with EMS
3.2 and 4.0 memory.
Price: LANSelect, $495 per
server; LANSight, $395 per
server.
Contact: LAN Systems,
Inc., 300 Park Ave. S, New
York, NY 10010, (800) 458
5267 or (212) 995-7700.
Inquiry 1058.

Full-Power RS-232C
Line Analyzer

T

he BitView data line
monitor from Measure
ment & Control Systems is a
hand-held RS-232C line ana
lyzer for data transfer in sev
eral modes: asynchronous,
synchronous, bisynchronous,
HDLC, SDLC , X.25, NRZI ,
and NRZ . It has a menu and
push-button function control
with a small LCD.
Features include monitors
for data going in both direc
tions, even simultaneously ,
from 300 to 38,400 bps. Mea
surement & Control Systems
says that BitView will work
best for such applications as
continuous monitoring of com
munications lines in machine
rooms, debugging of commu
nications software and hard
ware, and serial printer setup. ·
Price: $595 .
Contact: Measurement &
Control Systems, Inc ., 545
West I Ith St., New York,
NY 10025, (212) 662-5568 .
Inquiry 1057.
continued

~
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}Vu 're looking at the only mouse in
the world with on-the-fly ballistic
drivers, adjustable resolution (50 to
··

over 15,000 d.p.i.}, 35 free mouse
menus, a super-lightweight self
cleaning ball, and a 1,000 mile road
test (really).
It 's also the world 's most comfortable
mouse, according to PC Magazine.
And it's yours for $99.
How do we do it, and provide 7-days
a-week unlimited support, and a
Satisfaction Guarantee?
Economies ofscale: we're the only

_.

......

major mouse marketer to make
our own mice, and sell them

to millions ofPC users around the
world, and many leading computer
companies.
For information: 800-231-7717
In California:
800-552-8885

lOOiliCH
Circle 187 on Reader Service Card (DEALERS: 188)

WHAT'S NEW

EtherNext
Wires LANs with
Twisted-Pair

Mix Faxes
with Your LAN

B

rooktrout's TRl 12 is an
IBM XT- and AT-com
patible fax card with two sep
arate transceivers and an op
tional routing mechanism
that works with LANs and a
telephone service called Di
rect Inward Dialing (DID).
Technically, each TRl I2
channel has three functions: a
telephone system interface, a
fax modem , and a micropro
cessor and associated
circuitry.
Without DID (the tele
phone service that allows call
ers from outside your com
pany to call extensions
directly), the TRI I2 works
simply as a two-channel Group
3 fax card that can send and
receive faxes simultaneously.
Where this card's features
stand out, however, is in an en
vironment with a fax server
and DID. Here, the TRI 12 or
multiple TRl 12s can route
mail within the LAN and route
faxes from outside the LAN
to the appropriate LAN user
with his or her DID tele
phone number.
In addition to the routing
capabilities, the TRl 12 has a
voice-response capability. To
use it, you would prerecord a
message on the fax server's
hard disk drive.
Other features include on
board conversion of ASCII to
fax form at, multiple type
fonts, a programmable tele
phone system interface, and
an optional 64K-byte buffer for
error-free faxing via the pro
posed Electronics Industry As
sociation standard. To facili
tate applications software
development, the TRl I2 is
available with drivers for SCO
Xenix 286/386, Unix System
V 3.2, Concurrent DOS, MS
DOS, and OS/2 .
Price: Single unit, $1995;
with autorouting, $2495 ; voice
playback, $I50; transmission

N

Brooktrout 's TRJ 12 serves your LAN nodes with DJD.
buffer, $300.
Contact: Brooktrout Tech
nology, Inc ., 110 Cedar St. ,
Wellesley Hills , MA02I81,
(6I 7) 235-3026; to hear a voice
response from a TR112 and
to have TRl I2 automatically
fax you literature, dial (617)
235-6I93.

Inquiry 1060.

Economy Faxing
with Your XT/AT

D

espite its long name, the
FX-BM89 Plus2 Fax
Partner is a simple-to-use
background Group 3 fax trans
ceiver board that fits in your
IBM XTor AT .

An upgrade from the Plus
model , it includes enhanced
software for easier operation
and has a lower price. When a
fax comes in, you're alerted
by a screen icon , and the in
coming messages are auto
matically printed on your
printer. For sending, the
software automatically con
verts files from word proces
sor formats to fax-file formats .
You can also use it in con
junction with a scanner, and
there's an automatic cover
page facility .
Price: $599.
Contact: Panasonic Commu
nications & Systems Co. , 2
Panasonic Way, Secaucus,
NJ 07094, (800) 742-8086.

Inquiry 1059.

Software-Upgradable V.32 Modem
Includes IBM's Native SDLC

T

he new IBM XT- and
AT-compatible V. 32
modern card from U.S. Exy
con, the 1032 Plus, uses digi
tal signal processor technol
ogy that lets software control
modulation on both send and
receive lines . That means
that the software driver can
be tweaked to fit the V.22
(1200 bps) to V.32 (9600
bps) standards, and up
grades to MNP 5 and V .42
bis can be software (rather
than hardware) upgrades ,
the company claims.

But what really sets the
1032 Plus apart from its
peers, U .S. Exycon says, is
its native IBM synchronous
data link control, which en
sures that software such as
3270 and 5270 emulators,
PC Support, Office, and the
new OfficeVision will run
transparently.
Price: $I495.
Contact: U .S . Exycon,
1849 Knoll Dr., Suite B,
Ventura, CA 93003 , (805)
650-8474.
.

Inquiry 1064.

etWorth's EtherNext is
an Ethernet concentrator
for linking as many as I2
PCs or PS/2s with unshielded
twisted-pair cabling. It is de
signed around the evolving
:iOBASE-T standard .
NetWorth sells 8-bit XT
and I6-bit AT and MCA cards,
as well as coaxial-compatible
transceivers for linking a PC
to the concentrator over thick
or thin coaxial or even optical
fiber cabling. The 8-bit cards
have SK-byte buffers; 16-bit
cards have 16K-byte buffers .
NetWare software drivers are
included .
Price: 8-bit, $495 ; 16-bit,
$595; MCA (16-bit) , $695 ;
transceivers , $249; concen
trator, $2495 .
Contact: NetWorth, Inc. ,
810 l Ridgepoint Dr. , Suite
107, Irving, TX 75063 ,
(800) 544-5255 or (214)
869-1331.

Inquiry 1062.

Novell Claims
Better Throughput

T

he NE/2-32 is a 32-bit
Ethernet adapter designed
to ease the 1/0 bottleneck.
It's designed to work best with
MCA and NetWare 386 and
to take advantage of the Intel
80386 chip's String Move in
struction. This instruction trig
gers the movement of a se
quence of 32-bit words per
clock cycle, rather than one
32-bit word , between the host's
main memory and the card's
memory. Novell claims a 50
percent improvement with
one NE/2-32 in the server.
Price: $995.
Contact: Novell, Inc ., I22
East 1700 South, Provo, UT
84606, (800) 453-1267 or
(80I) 379-5900.

Inquiry 1063.
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INSTANT WORKSTATION.
JUST ADD OPEN DESKTOP.
T

ake a look at the vast majority of graphical workstations
developed over the past decade and you'll see something
they all have in common:
An integrated UNIX®System environment.
Now take a look at the vast majorityof businesses that have put
computing power directly onto their office desktops over the
past decade, and you'll see something they all have in common:
Industry-standard personal computers.

a single, easy-to-use, fully supported-and completely
Inintegratedpackage, Open Desktop delivers:

t doesn't take a computer to forecast the platform that's going
to put graphical workstations on the vast majority of business
and engineering desktops in the next decade:
An integrated UNIX System environment for industry-standard
personal computers.
And that's what Open Desktop'" is all about.

• distributed SQL database management services

pen Desktop is the complete graphical operatingsystem
that's built on the most popular UNIX System platform of
all time-SCO '". And it lets you create your own networked,
icon-driven workstation environment using the industry
standard 386 or 486 computers and peripherals of your choice.

iscover the complete graphical operating system that
leading companies worldwide are choosingas their devel
D
opment platform for the '90s-and using to turn their 386 and

I

O

QjlOPEN

~.LDESKTOP.
The liunple/e G'mfibica/ 0/1emli11g .l'J's/e111

(800) SCO-UNIX (726-8649)

• the full 32-bit, multitasking computing power of SCO UNIX
System Y/386
• compliance with POSIX'" and X/Open®standards
• an OSF/Motif'"-based, Presentation Manager-compatible,
graphical user interface
• compatibility with existing DOS, XENIX®, and UNIX System
applications and data files
• NFS '", TCP/IP, and LAN Manager networking facilities
And all at an unbelievably affordable price.

486 PCs into instant workstations today.
Open Desktop from SCO.

SEE USAT
UNIFORUM
BOOTH #1801

SCOlil
THE SANTA CRUZ OPERATION

Circle 277 on Reader Service Card
(408) 425-7222 FAX: (4 08) 458- 4227 E-MAIL: ... 1uunet!sco!info info @sco.COM

StO. lh t• SCO loi:o. Orc.·n lk-4: 1of1, :rnd 1hr Opc:n l>tsktop lo1tn :1n• lfatl l·m:1rk~ ofThl'Sa nl:t Cru1. O[ll.Hlinn . Inc llN IX is a rrgislt'.n.'d 1ra1kma rk of AT&T in Ille l lSA :111d 01h r r c11u11tri t ~ . l'US IX is a lrA1km:irk 11fTlll' ln ~ti lul c off.kcl rka l ;wd f. l l'Cl run ic.~ Eni:im:t.•r.> (IU:EJ. \ /Ofltn is a
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Now,

snew
If you have EMS 4.0 or EEMS boards, QRAM
can find unused addresses and 'map' memory to
those addresses.Then it looks at your AUTO
EXEC.BAT and CONFIG.SYS files and figures
out what TSRs, network and mouse drivers and
DOS resources can be loaded high and where.
And, like all Quarterdeck memory products,
QRAM is compatible with the Microsoft XMS
specification used by Windows 286, V2.x.
If your PC has 'shadow RAM,' there's even
more gold in your PC. QRAM finds the w1used

Memory is gold.
And like gold, some of it is hidden away
inside your computer. For years, we've been
working toward putting it all under your
control. And now we can.
Now you can make today's more powerful
programs run without giving up network and
mouse drivers and TSRs.

Introducing Manifest-the
Quarterdeck ~emory analyzer
Many PC users know there are nuggets of
memory sitting unused in most PCs. But those
little pieces of memory can add up to 130K!
That's why Quarterdeck Office Systems,
publisher of DESQview, developed a new utility
that helps you find and use this memory. It's
called Manifest. And it does for memory what
PC Tools does for disks.For under $60.

Before
After
Your current memory is full of holes. Our tools can fill ·
blocks of unused addresses between 640K and 1024K to
free up memory your programs can use.

Manifest shows you the contents of
AUTOEXEC.BAT and CONFIG.SYS files. That
can be a big help when diagnosing problems.
Quarterdeck's seven years of
Manifest tells you all about your hardware, too
memory expertise made Manifest
-from your cpu type to what boards you have
installed. Manifest even tests memory speed.
Manifest guides you deep inside your PC.
And it runs benclunark tests on
It locates unused (or underused)
Administering
a
number
expanded
memory boards so you
memory and suggests where you
PCs? Manifest's diagcan make informed buying
could load networks, buffers, mouse of
nostic and reporting
decisions.
drivers, TSRs and other utilities to
capabilities reduce tech
nical support time. It not
You won't need a PhD to underincrease performance. It even
only identifies problems stand what you're doing. Manifest
analyzes what type and amount of
RAM you have available, and which but helps to solve them. has an interactive 'manual' that tells
you how to use the program and
portions of your memory are faster.
what benefits you'll get.
And unlike a lot of hot new software,
Manifest works on virtually any PC: 8088, 8086,
80286 or 80386. It's a productivity breakthrough
.
..
from the memory experts at Quarterdeck.
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Manifest shows you what's 'under the hood' of your PC.

Introducing QRAM-the
Quarterdeck memory optimizer
End RAM cram in your 8088, 8086 or 80286
PC once and for all. QRAM (pronounced cram),
is a package of utilities that gives you unprece
dented control over memory, letting you set up
your memory the way it will work best for you.

QRAM optimizes your memory performance by moving
utilities and drivers out of the area between OK 640K
freeing it up for your programs to use.

parts and puts them under your control.
And if you have an EGA or VGA-equipped
PC and don't need graphics at the moment,
QRAM will make an additional 96K 'nugget' of
memory available! When you need graphics
again, QRAM will switch you back to graphics
mode! Thmk how helpful that will be for those
big dBASE files.
QRAM can't work miracles, but if there's
memory available anywhere, QRAM Jets you
use it to increase your PCs speed and
perfonnance.
QRAM is available bundled with Manifest
for just a few dollars more than Manifest alone.
Manifest and QRAM-two more examples
of Quarterdeck's commitment to mining the
most productivity out of the PC and software
you own today.

•

ools can mine it for you.
Introducing QEMM 50/60
VersionS.O
QEMM (Quarterdeck Expanded Memory
Manager) 50/60 is the gold standard in memory
management for the IBM PS/2'" series 50 and 60.
It works with IBM's Memory Expansion Option,
Expanded Memory Adapter I Aand compatible
memory boards.
It supports all three specifications for
expanded memory: EMS 4.0, EMS 3.2 and EEMS
memory so you can run all expanded memory
programs.
And it also works with Microsoft's XMS
specification, in case you want to use Windows.
QEMM lets you use memory locations
between 640K and 1024K to run TSRs, mouse
and network drivers, DOS resources and MCA
adaptors. That means you can gain up to 130K of
memory space below 640K for your programs.
Best of all, QEMM is designed to be easy to
use-even for those new to the PC. Just install it
and type 'optimize,' and it looks at
your AUTOEXEC.BAT and
CONFIG.SYS files and loads
whatever it can in high
memory Automatically.
QEMM 50 I 60 is priced
economically It's the biggest
boost you can give your PS/2
for under $100.
System Requirements
Manifest: 8088, 8086, 80286 80386 and i486 PCs &
PS/2s
QRAM: 8088, 8086, 80286 PCs. Use of high
memory is only available when PC has EMS 4 or
EEMS expanded memory or Chips & Technologies
shadow RAM.
QEMM 50/60: 80286-based PS/2s and compatibles
with IBM PS/2 80286 Memory Expansion Option,
IBM PS/2 80286 Expanded Memory Adapter I Aor
compatible.
QEMM-386: 80386-based PCs and PS/ 2s and PCs
with 80386 add-in boards.
Trademarks; IBM. PS/ £ IBM Coff''"on; l'CTools: Central Point5oftware;80386,

Li_____r
lll6:1 ntclCorpo _
an____
on. Cru ps an_li____________--~
o:h nologi·es :Ch 'P5 '" dlio: hno log '"

QEMM and DESQview let you multitask and window
with the programs you know and use today.

Introducing QEMM 386
VersionS.O
QEMM 386 can expand the memory of all
386-based computers, including PCs with 80386
upgrade boards. It makes your memory
compatible with EMS 4.0, EMS 3.2 and EEMS
memory without having to add special hard
ware.It's compatible with protected-mode
programs (like 1-2-3 Release 3, IBM Interleaf and
Paradox 386) using DOS extenders compatible
with the Quarterdeck/Pharlap VCPI spec.
QEMM also works with Microsoft's XMS
spec to extend memory for Windows users.
QEMM gives you maximw11 control over
your memory between 640K-1024K. It can find
wmsed memory nuggets as small as 4K and use
them to free up room for programs to use.

QEMM 386 even monitors how your pro
grams use memory while they're running. Then
it shows you where there's additional memory
you can use. It even measures which parts of
your memory are fastest and 'decides' how to
use them for better performance. In action, it's
easy and fun-almost like having an artificial
intelligence program to help tune up your PC.
All these capabilities add up to greater
performance at a very low cost. And QEMM lets
you go for the gold without having to become an
expert on the PC memory puzzle.
Like all Quarterdeck products, it works with
your current PC and favorite software.

Afew words about DESQview
What's the smartest thing to do with all that
additional memory? Rtm DESQview and
multitask your favorite
programs in windows.
Use a mouse or keyboard
and you can run graphic
and text-based programs
side-by-side. All without
having to invest in a
bigger hard disk or more
memory
DESQview's recent
From Manifest to
awards.
QRAM, QEMM and
DESQview, Quarterdeck helps you mine the
most from the software and PC you have today.

150 Pico Boulevard, Santa Monica, CA 90405 (213) 392-9851 Fax: (213) 399-3802
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IORAM and Manifest 1.0
$79.9'
OEMM 50/60 5.0 Iwith Manifest')
$99.9'
I
OEMM 386 5.0 (with Manifest')
$99.9'
I
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I
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Contact: Servio Logic De
velopment Corp. , 15220
Northwest Greenbrier
Pkwy., Suite 100, Beaverton,
OR 97006, (503) 629-8383 .
Inquiry 1133.

Resource Toolkit
for Windows
he Whitewater Resource
Toolkit includes seven
editors for creating, editing ,
and managing the look and feel
of a Microsoft Windows ap
plication . You can use it to
create, edit, and copy stan
dard resources such as bit
maps, icons , cursors, dialog
boxes, menus, accelerator
tables , and string tables from
within the Windows environ
ment, according to The
Whitewater Group.
With the kit, you can edit
or move resources directly
from and into .EXE and
.RES files . The string table
editor lets you translate appli
cations into foreign languages
without having access to the
application 's source code, the
company reports.
The toolkit is written in
Actor, the company ' s object
oriented development lan
guage, and doesn 't require the
Software Development Kit or
the Resource Compiler. The
toolkit supports the Actor
and C languages . It runs on the
IBM PC AT with Windows
2. 1 or higher, 1 megabyte of
RAM, and a hard disk drive .
Price: $195.
Contact: The Whitewater
Group, 600 Davis St., Evans
ton, IL 60201 , (800) 869
1144 or (312) 328-9386.
Inquiry 1131.

T

0

Th e Whitewater Resource Toolkit's Icon Editor, one ofseven
types ofresources available under Windows, lets you create new
icons or modify existing ones.

Object-Oriented
Databases
Two companies have recently
introduced or upgraded object
oriented database products
that can bind with C + + to
make that language 's objects
persistent. Persistence means
that transient in-memory ob
jects map automatically (and
isomorphically) to disk stor
age. This frees the C + + pro
grammer from the chore of
having to interface complex
object-oriented programming
(OOP) data structures to tradi
tional flat or relational
databases .

S

ervio Logic' s Gemstone
provides C + + , Small
talk, and Nexpert Object

bindings. The GemStone/C + + interface in
cludes a class library, derived
from the Smalltalk class li
brary developed at Xerox Palo
Alto Research Center, that
provides a useful application
framework. You can also use
GemStone as a stand-alone
DBMS. Its native language ,
called Opal , is an object-ori
ented data definition lan
guage and data manipulation
language.
The Gemstone "object
server" runs on Sun 3 and Sun
4 workstations . These same
workstations can double as cli
ents ; PCs and Macs running
C + +, Smalltalk, or Nexpert
Object applications can also
use the GemStone server.
Price: $22,000 for fouruser license on Sun 3;
$32 ,000 on Sun 4.

Create Postscript Programs for the NeXT Computer

D

isplaytalk is an inte
grated environment for
Display PostScript program
ming on the NeXT Com
puter. Programmers can in
spect the inner workings of a
Postscript Wrap or pro
gram . Novices can use it to
interact with the PostScript
server, as the program pro
vides immediate feedback
on the proper use and the re-
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suiting action of e ach
command .
Displaytalk provides real
time display of all language
stacks and variables; a
source-level debugger with
tracing , stepping, a nd
break-points; on-screen pre
view of Postscript drawings;
and a browser that lets you
access all dictionaries. The
company says that you can

use Displaytalk to debug
Postscript files that won't
run elsewhere.
Displaytalk runs on the
NeXT Computer and comes
on a single optical disk.
Price: $995.
Contact: Emerald City Soft
ware, 1040MarshRd., Suite
110, Menlo Park, CA
94025, (415) 324-8080.
Inquiry 1132.

ntologic's Ontos, avail
able for Sun , Apollo, and
OS/2 workstations, also
works with C + + ; Ontologic
recently announced that it
too would support Neuron Da
ta's hybrid expert system
shell, Nexpert Object. Ontolo
gic reports that the one-to
one mapping of in-memory
structures to disk outper
forms relational databases , for
applications that use complex
OOP data-modeling tech
niques.
Ontos also provides a ver
sion of C + + , called Persistent
C + +, that comes with a
class library that defines per
sistent classes such as sets ,
lists, dictionaries , and arrays.
Classes that you derive from
these inherit their persistence .
A tool called Classify reads
C + + class definitions and
generates an object-oriented
database schema; another,
called CPlus , runs the C++
compiler and adds the glue that
binds the application to the
database. Other tools include a
database browser and editor,
a profiler, a database reorga
nizer, and administrative
utilities .
Ontos runs on Sun, Apol
lo , and OS/2 platforms and
supports SQL. The company
says that it is developing a ver
sion for DEC platforms.
Price: $15,000; Persistent
C++, $9900; Class Library ,
$695 .
Contact: Ontologic, Inc. ,
Three Burlington Woods, Bur
lington, MA 01803 , (617)
272-7110 .
Inquiry 1134.
continued

QNX®

The OS for over-achievers
QNX programmers

have a decided advantage.

You see, people who use QNX enjoy the
freedom that comes only with a flexible,
modular os. They appreciate the elegance
of a message-passing architecture. And
they marvel at the fact that QNX runs so
lean -under 150K-yet out-performs any
other PCoperating system.
QNX users never worry about whether their
applications will make it at runtime, because
they know QNX has proven itself again and
again in the real world.
Ifs no wonder that QNX users have achieved
so much since the product was first released
for the PC in 1982: over 80,000 systems
installed in 47 countries world-wide, in all
kinds of applications-from making cars
to selling books to handling online credit
card transactions.
One reviewer dubbed QNX "The multi
everything OS." Now, you might expect

multiuser and multitasking, but realtime?
And integrated networking? And true
distributed processing? Best of all, these
terms take on a new meaning with QNX.
Multiuser, for instance, means up to 32
terminals per micro. Multitasking
cashes out as 150 tasks per machine.
Realtime means not only priori~driven,
preemptive task scheduling, but also speed:
at 6,896 task switches/sec on a 16MHz 286,
QNX is at least a full order of magnitude
faster than a typical UNIX system. Inte
grated networking means you won't
need yet another layer of software to set up
a LAN, and you can use any mix of
Intel-based micros-from vintage '81 PCs
to PS/2s.
Distributed processing with QNX
sounds too good to be true. But it is :Any
task can access any resource-programs,
files, devices, even CPUs-without going
through the bottleneck of a central file server.

8

Besides the satisfaction that QNX developers
get from using a fast, powerful, and flexible
os, did we mention that they also enjoy
free technical support?
If you're wondering why you don't already
know all about this great OS, you could try
asking the over-achievers who are smugly
guarding the secret of their success.
Better yet, give us a call. We'll tell you
everything you need to know to become an
over-achiever yourself.

For more information or a free demo disk,
please phone (613) 591-0931.

Quantum Software Systems Ltd., 17 5 Terrence Matthews Crescent, Kanara, Ontario, Canada K2M 1WS
QNX is a regiscered trademark of Quantum

So ~ wa re

Srs1ems Ltd. UNIX is a registered 1rademark of AT&T. PS/2 is a regis1cred crademark of

lmernational Business Machi nes Corporation. © 1989 Qua nru m Sofrware S~te m s Ltd.
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Write Your Own
1-2-3 Functions

and 2.2.
Price: $595.
Contact: Sheng Labs, Inc.,
4470 Southwest Hall St., Suite
282, Beaverton, OR 97005 ,
(800) 548-1270 or (503)
646-3691.
Inquiry 1121.

Erase
Titles

B

aler Software. is addi.ng
two new versions to its
line of Baler compilers that
let you transform Lotus 1-2-3
worksheets into custom tam
perproof programs .
The Baler XE spreadsheet
compiler lets advanced spread
sheet builders write additions
in BASIC or C to the library
of built-in customization
features .
Baler 5.0 supports file
linking, allowing baled pro
grams to access data from
other worksheets. The com
pany says that it has en
hanced or added 21 slash com
mands and six new macro
commands to Baler 5.0. A new
search-and-replace feature
lets you find specific numbers
and text in cells . Both Balers
support Lotus 1-2-3 release
2.2 and 3.0.
Price: $495; Baler XE ,
$695.
Contact: Baler Software
Corp ., 2300 North Barrington

SAS Jumps In
with Statistics
for the Macintosh
With Baler 's customization tools (Baler 5.0 shown here) , you
can improve a worksheet 's appearance by adding pull-down
menus, color, and custom help.

Rd., Hoffman Estates , IL
60195, (312) 490-5325 .
Inquiry 1120.

K

ing Jaguar 2.0 , Sheng
Labs' spreadsheet com
piler, also supports Lotus
file linking in version 2.2.
Like Baler 5.0, the program
supports user-defined func
tions written in C and assem
bly and provides routines to
print graphs and create pop
up menus and alert messages.

According to Sheng Labs,
what sets King Jaguar apart
from other compilers is its
ability to compile macro com
mands. Version 2.0 includes
several tools to help you com
pile macro commands : auto
matic syntax checking, a
macro and formula auditor,
and Macro View, a debugger
that lets you watch macros
execute step by step.
King Jaguar 2.0 works
with Lotus 1-2-3 release 2.01

Programs Create Organizational Charts
1· •

68

u

nison World's Chain of
Command allows you
to match names with faces:
The program's support of
PCX images lets you place
clip art or a scanned image
next to a person 's name. It
can also automatically scale
and lay out a chart to fit a
page.
You can work in text or
graphics mode, allowing for
easy updating of a chart, and
you can print in four font
faces with 13 styles in sizes
from 1 to 200 points .
The program runs on the
IBM PC with 640K bytes of
RAM, a hard disk drive, and
a mouse.
Price: $149.95.
Contact: Unison World,
a division of Kyocera Uni
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son, Inc., 1321 Harbor Bay
Pkwy., Alameda, CA
94501, (800) 444-7553 or
(415) 748-6670.
Inquiry 1124.

C

ompany Ladder's split
screen interface pre
vents you from getting lost in
a complex chart, allowing
you to quickly locate spe
cific employee positions and
update them .
The program can auto
matically draw boxes and
connect them with lines . The
text and numbers that appear
in the boxes are also posi
tioned automatically, ac
cording to PowerUp! Soft
ware.
With an IBM PC and your
laser printer, you can create

more readable charts using
built-in fonts and assigning
different type styles for each
field in a chart. Charts can
be positioned horizontally or
vertically on your page . You
can choose from seven chart
styles and six box styles, or
you can mix styles.
Each box in an organiza
tional chart can hold up to
255 characters with 26 fields
per box. Each field can have
its own printing options .
Company Ladder runs on
the IBM PC with 256K bytes
of RAM.
Price: $79 .95 .
Contact: Power Up! Soft
ware Corp., 2929 Campus
Dr., San Mateo, CA 94403 ,
(415) 345-5900.
Inquiry 1125.

S

AS Institute has com
bined its background in
statistics with the graphing
capabilities of the Macintosh to
develop a statistical analysis
program that lets you open sev
eral data tables at once and
cut and paste among them.
With JMP (pronounced
"jump") you can link raw data
with plots and graphs that are
hot-linked so that changes are
updated continually in all re
lated windows. JMP lets you
visualize raw data and how it
changes as you analyze it, SAS
reports.
JMP can also manipulate
data graphically. For example,
you can use the mouse to re
duce and expand the widths of
the bars in a histogram and
quickly see the changes in the
graph .
JMP supports the meth
ods , such as one-way ANOVA ,
regression, and curve fits ,
that you expect in a statistical
analysis program. If you ' re
unsure of which method to use ,
JMP can recommend one.
JMP supports other mini
computer and mainframe SAS
software via raw data trans
fer or transport files . It runs
on the Mac Plus or higher.
Price: $695 ; student version
(500-cell maximum), $89.
Contact: SAS Institute, Inc . ,
SAS Circle, Box 8000, Cary,
NC 27512 , (919) 467-8000.
Inquiry 1122.
continued

Open Server

Runs on every vendor's operating system:
OS/2',' VINES ~ UNIX;' VAX®VMS, IBM®MVS, etc.

Runs only op0 S/2.
10

.

Supports every vendor's local area network protocol:
Novell's®SPX/IPx;· NetBIOS, Named Pipes;· etc.
Transparent access to data in other vendor's databases:
IBM's DB2" and SQL/DS, and Digital's RMS:
'

'

I

~

Transparent data sharing between all your computers:
PCs, minis and mainframes.

Can't even transparently share data between
two PCs running Ashton-Tate SQL Server.

Your Lotus 1-2-3®spreadsheets and dBASE®applications
work with ORACLE Server today.

Doesn't work with either Lotus 1-2-3 or dB~E
just yet.

Developers have a complete and integrated family of portable
tools for CASE, applications generation, report writing, etc.

Supports only Focus.

Programmers can use interfaces from C, COBOL, and FORTRAN.

Supports only C.

ORACLE Server is certified by Codd and Date to run at
11.0 TPl transactions per second.

Ashton-Tate SQL Sei:v.er's published benchmarks
show it to be slower. #"

Call 1-800-0RACLEl, ext. 4965 today and order ORACLE Server for OS/2 for only.$2499 and get six months of phone
support and upgrades for free (a $500 value). Or try our Developer's Version {limited to 3 Users) for only $699.
/,

ORACE.E®
The Open Server
Call 1-800-0RACLEI ,ext. 4965
C>\989 Oracle Corporation. ORACLE <µ>d ORACLE for 1·2.;l are registered trademarks of Oracle Corporation. ORACLE Server for OS/2 is a trad~rpark of Oracle Co!J>QJ'i!tion. IBM, OS/2 and D!J2 are.register¢<!
trademarks of Inlernational Busine.ss.Machines Corporation. Novell is a registered trademark of Novell Corporation. SPX/IPX is a trademafk,o.f Novell Corpo@tiol). UNIX: is a·trademark of A1'1!!1LB"e'll h<itigra·
tories. Ashton-Thie, SQL Server, and dBASE are registered trademarks of Ashton·Tate Corporation.VAX is a regis eted trademark of Uigital Equipment Corporation. Named Pipes isa tratlemaf;k of Microsoft
Corporation.VINES is reglstered trademark of Banyan Corporation. Lotus 1-2-3 is a registered trademark o( Lotus j)evelopment Corporation. Call 1-800·0RAel£1for h!u'd\vare an~ software requirements.
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Afteryou ooh-ed and aah-ed over
theletter guality output, 3-way paperfeed,
ease-ot:.use, 2-yearlimitedwarranty,
and 9pin price on ourKX-P1124 printer,
somebo~ said,"Great.
Nowdo itwith awide-carriage:'

Introducing the
Panasonic1<x-PJ624
Ourneivest24pin
uJide carriage

printer.
The features you'll use most often
It's fast. Flexible. And fully
are available at a touch. Seven resident
featured. Everything most offices are
fonts to vary the look of your
looking for in a dot matrix printer.
documents. Formatting for different
At a price within most office budgets.
document sizes.
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20 features, including 4
macros, right at your fingertips.
What could be simpler?
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Even macros that recall all the
settings for a JJarticular document
at the touch of a
single key.

.
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1

'Ihle letter
quality, high-resolu
Prestige E lite
tion graphics, and
Bold Proportiona1
Sa n s ::;~; p ; c a seven resident fonts,
sc.M.p.t P<. C4
SO it's ideal for all
~--~ your office applica
tions. You'll find the 1624's letter
quality mode as fast, or faster, than
most popular 9 pins. Up to 63 LQ
characters per second. With its 360 x
360 dpi bit-mapped graphics you can
incorporate special printed effects
into your documents. Like company
logos and line art.
Draft Pi c a
Dr a f t Elite

co uri e r Pica

Done.
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bottom or rear. Aspecial ..:::-iz~:;~'::!··..
See your dealer for details.
'Paper Park' feature even ~~.::::~~:~~~:!·"
So if you've been waiting for the
lets you feed single
.~'o/{f:;yj/jj~~~:-::-;. .ideal m~lti-purpose office printer,
sheets from the top, ·""'-' ·~ ~ ·'"""--·- -::'"'' . it has arnved. For the name of your
,_ __,... without removing .i.
:, nearest Panasonic printer dealer,
rear-fed fanfold. ~,,
"~s"-- __;·/ [ call toll-free 1-800-742-8086.
A2-year
·--,~~~ .
.
.
.
limited warranty
.:.: '"-"-"·-::::;"' Prmters, Comp~tters, Penphe1_-a~~ Copiers,
in this day and age? That's investZJfJewriters and Facsimiles
ment protection, Panasonic-style.
You'll find 2-year warranties rather
rare in the printer industry. But
Off ice Automation
~
standard with the Panasonic 1624.
/l

,

1

Panason·04•c
0

Only one paper path is available
at anv given time for continuous paper.
Circle 241 on Reader Service Card

Circle 321

011
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MixNef,MBusiness Networking
Solutions for Macintosh©& IBM©

WHAT'S NEW

S C I E I\' C E A N D

E I\' (; I I\' E E R I I\' G

MixNel'" Star Controllers . Just like
MixNet"' 8884 is unlike all other
other Star Controllers, MixNet"' Star
Network Interface Nodes in that it
allows the true mixing of a business
Controllers provide the same
functions except that we are more
telephone system and computer
network over a single cable , without
economically priced and come in 8,
1G, and 32 channel configurations.
having to hack your way into an
Each channels distance and reliability
integrated system. The 8884 allows
both systems to work independently of is extended. Our stars are designed
each other, yet share the same cable. for easy usage on larger networks.
MixNel'" LinkStar 8.," is the only
fully self-configuring Macintosh Star
Controller, therefore , it require s no
network management software or the
time required to maintain the network.
The LinkStar 8TM reduces network
traffic by a factor of 100 to 1 and
greater. Your network can have far
greater speed and less transmiss ion
errors.

MixNet'" 1x4. Everyone who has
ever used a Macintosh knows that it
doesn't have enough serial ports.
With the Mi xNet"" 1x4 you can now
expand your printer and modem ports
to each handle up to 4 different
devices and easily switch select
between one of devices. Suffer no
more lrom cable mi x-ups or the
continual plug and un-plug syndrome.

MixNetT" PhoneTalkerT" allows a
Macintosh to talk out the sound port
over standard telephone lines.

MixNet" " Repeaters will extend the
distance of your network backbone by
over 3,000 feet.

All MixNet'" Products are 100% user transparent. This means that the
network user will not have to learn how to use a new product , it just works
behind the scenes . Plu s all MixNet"' Products fully conform to IEEE
Network Specifications.

THOR

Manufacturing

Made in the U.S.A.

230 Evans, P.O. Box 1742, Reno, NV 89505-1742 © 1989 Th or All Rig111s Reserved
Business Of!ice, 1-702-324-6600, Customer Support Line 1-800-346-4694
IBM INTERFACES D STAR CONTROLLERS D REPEATERS D TELEPHONE INTERFACES

DESIGN PHILOSOPHY
• The Teletek X-Bandlt was speclllcally deslgnad to
utilize the advanced features of the Lotus/lnteU
Microsoft EMS 4.0 Specification. Further, the X·
Bandit's Segmented Memory Mapping capability
allows the user to extend DOS size beyond the
640K barrier. It Is available In both 8 and 16 bit
versions for use In the IBM XT, AT, and compatible.

MEMORY
• Sagmented Memory Mapping allows the user to
fill out unused memocy segments between 640K
and 1024K. By "claiming" unused portions ol
memory In 16K increments, the user effectively
Increases TPA size. LAN or custom software
modules, lor example, can be loaded Into these
high memory areas thus relieving the lower 640K ol
TPA lor other application programs.
• Split Memory Addressing allows the user to 1111
out conventlonal memory to 640K.

• Extended Memory Addressing Is available for the
PC/AT version.
• 2 Mb capacity In a single slot. Up to 8 Mb/system.
• Parity checking.

SOFTWARE
• Easy menu~riven auto configuration software.
• Device driver Includes print spooler and RAM
drive.

• Supports multitasRlng with the appropriate shell·
resident software package.

SPEED
• 618110 MHz speed with O wait states. 12 MHz
speed with 1 wait state.

WARRANT¥
•One year parts and labor.

•Now Includes SYSTEM
A $149 value.

SLEUTH~

from DTG, Inc.

600 ~ell Drive
Sacrametilo, CA 95838

ELETEl<i

916) 92°'4600
BX (916) 927-7684
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Circle 311 on Reader Service Card
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You can use Rasna to evaluate your design without having to
develop and refine a complex finite element.

Applied Structure
for AutoCAD

W

ith Applied Structure,
an add-in for AutoCAD
version 10 and IBM CAD,
you can automate the design,
analysis, and optimization of
products and components in an
integrated environment.
Applied Structure is not
just another finite-element
analysis program, Rasna re
ports. It uses a proprietary
Geometric Element Analysis
technology that the company
says eliminates finite-ele
ment meshing but provides
equal or better evaluation ac
curacy. Using Rasna's Geo
metric Element Modeling,
Applied Structure can define a
model with fewer and larger
elements, making for simpler
modeling for analysis. An
automatic adaptivity feature
solves to a level of accuracy
that the user specifies . Two
other features let you evalu
ate numerous options for de
sign parameters.
Applied Structure runs on
80386-based IBM PCs with at
least 40-megabyte hard disk
drives and 640K bytes of RAM
or on Sun 3 and Sun 4 work
stations.
Price: $9000.
Contact: Rasna Corp ., 2590

North First St., Suite 200,
San Jose, CA 95131 , (408)
922-6833.
Inquiry 1139.

Generate
Programming Code
from Equations

T

aking the process of
finding the best equation
to fit hundreds of real-world
data points one step further,
TableCode can generate code
for a given equation in C, Pas
cal, BASIC, FORTRAN,
Modula-2, dBASE, and Clip
per, says AISN Software.
TableCode uses automated
statistical methods to fit data
into 211 potential equations
in one step. You can view
which curve fits best with re
sidual tables and plots of the
points versus the fitted
curve. TableCode will also list
all equations that successful
ly fit the data and rank them
according to several criteria.
TableCode's twin-window
calling program lets you test
the equation code.
The program runs on the
IBM PC XT with 640K bytes
of RAM .
Price: $149.
Contact: AISN Software,
P.O . Box 32277, Phoenix, AZ
85064, (602) 266-1925 .
Inquiry 1142.
continued

Finally. An input de~ce based on your input.

The new SummoSketch II tablets
were created with one thing in
mind-you, the people who use

EDITORS"
C HOI CE
November 28, 1989
SummaSke!ch U

New
Lifetime
Limited

Warranty

tablets every day You said you
wanted a complete plug and play
package, so we're giving you
the works- both in PC and
Macintosh®SE and II versions. A
12" x 12" or l8"x 12" graphics
tablet with a 4-button cursor and
2-button stylus, or l 6-button
cursor for the PC.
The PC version includes inter
face cables for the IBM® PC, AT,
PS/2 and compatibles. Autilities
diskette with test
and reset softwore, on
Autodesk®
Device Inter

/

face driver,
I
Universal Mouse
"
Emulator and a
Microsoft®Windows
driver. And an offer for
TM

TM

a free tablet template (US and
Canada only) worth over $245.
The Macintosh version has an
Apple®Desktop Bus inter 
face device to connect the
tablet to the computer.
You'll also get the most soft
ware compatibility with over 250
PC programs and all Macintosh
SE and II softwo re written under
the Apple Softwo re Developers
guidelines.
SummoSketch II tablets hove a
standard accuracy measurement
of± O.Ol 5inches,selectable res
olution of up to l,0l6 lines per
inch and high proximity so you
con trace from documents up to
W' thick. Add in convenience fea
tures such as a power/proximity
light, on-off switch, wedge shape
design for easy use, lightweight
construction for portability- and
it's easy to see why SummoSketch
is the industry standard and the
TM

obvious choice of today's com
puter professionals.
Best of all, you get all of
these benefits at on affordable
price. And that's why our new
SummoSketch II is the easiest
buying decision you hove to
make. Find out more about
SummoSketch II today For litera
ture and the name of alocal
dealer call 1-800-888-2028,
Ext. 304. For technical informa
tion call 203-881-5400.

Sunnagraphics.M
Every decision should be this easy.™
© 1989 Summogrophics Corporation .
Seymour, CT 06483 • All rights reser ved.

For IBM/Compatible information circle 299, For Macintosh information circle 300,
For Dealer inquiries circle 301 on Reader Service Card.

Circle 332 011 Reader Service Card (DEALERS: 333)

WHAT'S NEW
SCIENCE

AND

ENGI NEERING

Network Your PCs
Using Standard Telephone
Connectors and Cables!
You get instant access to all your programs,
files and printers on all your PCs. Each PC
can process multiple jobs simultaneously
using NET-127 PC Network.
• Allows Sharing of Hard Disks, Printers, Plotters, Tape
Back-ups, etc.
• Supports Spreadsheets, Word Processing, CAD/CAM
& More
• Nothing New to Learn
• Up and Running in 15-30 Minutes
• 4000' of Telephone Cable & RJ11 Jacks
• Only 4-32K RAM, Connects up to 127 PCs
• No Need to Reformat Existing Hard Disks
• No File Server Required
• 30 Day Money-Back Guarantee

For FREE Info
Call 800-533-0738

Multicolored Curves
Added to Graftool

28 Blacksmith Drive
Medfield, MA 02052

Trans-M Corp.

FAST SCSI STORAGE
Compatible with 2861386, Sun Microsystem,
Macintosh, Apple JI, Tandy, Atari, Amiga

A-Hive - Enclosure for SCSI Drives
•Room for 2-HH or 1-FH drive
•Incl. all internal cables

30 Watts
65 Watts

$119.
$169.

ermit Crab-Portable Hard Drive (2.8"x5.S"x7.S"
32MB to 200MB 40ms to 12ms
$429 & up
ermit Crab Shell
$89
CSI Hard Drive 32MB to 760MB $309 & up
CSI Tape Drive 60MB to 155MB $389 & up
HD/4Floppy 286/386 Controller
1:1 16MHz MFM/RLL

T/AT/286/386 SCSI/ESDI/MCA Controller
ULIN CORPORATION
Tel:408-432-9025
156H O'Toole Ave, San Jose,CA95131 Fax:408-943-0782
74
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Graftool 2. 1 displaying a shadow contour.

Circle 336 on Reader Service Card
(DEALERS: 337)

G

raftool , the 3-D graph
ics program that lets you
generate and analyze hun
dreds of variants of scientific
and engineering graphs, now
supports multicolored curves
and surfaces with a Z-value
color map, allowing you to use
color to indicate value
ranges . Graftool 2.1 supports
Greek and mathematical
symbols, 3-D to 2-D projec
tions, and PostScript, the
manufacturer reports.
Graftool's data cursor
identifies critical values, such
as maxima or minima, by
showing you the exact coordi
nates of any point on a graph .
The cursor can mark any por
tion of a graph for on-screen
analysis and data processing.
You can plot, graph, super
impose , or place the analysis
next to the initial graph. All
graphs can be scaled, rotated ,
and moved in three dimen
sions. The program's vector
based graphics permit an un
limited number of curves per
graph (and graphs per
screen) .
Graftool 2.1 supports 12
graph types, including x,y
plots , parametric graphs, and
3-D trajectory plots. The pro
gram runs on the IBM PC .
Price: $495.

Contact: 3-D Visions Corp .,
412 South Pacific Coast Hwy. ,
Suite 201 , Redondo Beach ,
CA 90277, (800) 729-4723 or
(213) 540-8818.

Inquiry 1141.

Schematic Design
for Under $300

W

ith CF640's overlay
memory management
scheme, you can work with
designs of up to 10,000 ele
ments within 640K bytes of
RAM . The program's incre
mental netlist extractor lets
you load part of a design into
memory , and you can split
your screen into four windows.
CF640 includes a program
that automatically assigns ref
erence designators and pin
numbers to physical packages.
Other features are Xilinx and
Abel interfaces ; symbol librar
ies ; a symbol creation editor;
a library of more than 5500
parts; a PADS-PCB back an
notator; Spice interface tools; a
Susie digital interface; and
interfaces to other printed cir
cuit board CAD systems.
CF640 runs on the IBM
PC AT or higher.
Price: $295.
Contact: Phase Three Logic,
Inc., 1600 Northwest 167th
Place, Beaverton, OR 97006,
(503) 645-0313.

Inquiry 1140.
co11ti11ued

IBM PC Image Processing Highlights.

;~m

RESOLUTION
Spalial Levels Number
8'
256
Ari1hme1icFram e 512 x512
Grabber
8'
frame Grabber & 512X 512 256

DT286250Hz' w/
DT2858'
DT2161-60Hz'
DT2161·50Hz'
DT2161-60Hz'w/
DT2858'

DESCRIPTION

8-bilOT
1&-bi t 1

8-bitor
1&-bit 1

Frame Processor

8-bit

Frame Grabber & 512x512
frame Processor

256

8'

512x512

256

8'

8-bi1or
1&-bil 1

512,;12

256

8'

S.bitor

Ari\hmetic frame
Grabber
frame Grabber &
frame Processor

512x512 256
Dfl86150Hz' w/ frame Grabber &
frame Proces sor
DT2858'
High Resolution S1lx512 256
DT2851-60Hz'
frame Grabber
DT2851 50Hz'

ARRAY

Rul·Time
Fri1meAver. Harth
Math & logic Windo

8-b il

Gr>y

MODEL
DT2862-60Hz'
DT286250Hz'
DT286260Hz' w/
DT2858'

No. 2 in a series.

1&-bi1 1

4-bit

8'
8'

4-bitor
lf>.b\11

PROCESSING1;EE~~1~ PC/XT

4-bitor
1&-bit 1

FLOATING-POINT
MODEL

DESCRIPTION

COMPUTER

OT70'20

f\ oating-Poi ntArray
Processor

PCAT

OT1010

floating-Poi nt Array

POXT/Al

ARITHMOIC

4-bit

Processor

Grabber

4-bit

DT2853-5Q-60Hz' Low Coll,
OT2853-SQ·SOH z'

Square Pixel
Frame Grabber

Oll803-&0Hz

DT280l-50Hz

Lm't' Cost Frame

-Fred Molinari, President

Grabber

Hyou've got anunrelentinghungerforpower,
we cansatisfyit...inmoreways than one.
The DT2861 Arithmetic Frame
Grabber and DT7020 Floating-Point
Array Processor.
The strategy for high-end image processing
applications at the PC level is simple.You plug in
our two "big guns".. . the DT2861 Arithmetic
Frame Grabber and the DT7020 Floating-Point
Array Processor.
First, the DT2861 captures and displays
images,and performs arithmetic operations on
them, all at areal-time rate of 30 frames per second.

FREE 1990 Image Processing
Second, the DT7020 gives you
Handbook.
maximized performance because it bypasses
the slow PC AT®bus and connects directly to
the DT2861 frame grabber (via the
OT-Connect™ Interface.)
Both boards contain multiple buffers,
and are supported by a range of available
software. Big guns for power hungry applications.

Call (508) 481-3700
In Canada, call (800) 268-0427

DAR TRANSLATION®
World Headquarters: Data Translalion Inc., 100 Locke DrM!, Marlboro MA 01752·1192 USA, (508) 481·3700 Tix 951646
Un~ed Kingdom Headquarters: Dala Translalion Lid., The Mulberry Business Park,Wokingham, Berkshire RGl12QJ, U.K. (0734) 793838 Tix 94011914
West Germany Headquarters: DataTranslation GmbH, Stuttgarter Strasse 66, 7120 Bietigheim·Bissingen, West Germany 01742·54025
lnlemational Sales Offices: Auslralia (2) 66H255: Belgium(2) 466·8199: Canada (416) 625·1907: China (I) 868·721 x4017, (408) 727-8222: Denmark (2) 274511: Finland (0) 372144: France Ill 69077802: Greece (I) 951·4944, (31) 527.039 (I) 361A3DD:
Hong Kong (5) 448963; India (22) 23-1040; Israel (3) 5401524: Ila~ (2) 82470.1: Japan) (3) 502·5550, (3) 348·8 301, (3) 355·1111: Korea 121 756·9954: Netherlands (70) 99 63 60; New Zealand(6419·545313: Norway (2) 53 12 50: Porlugal (I) 545313:
Singapore (65) 7797621: South Africa 1121 8037680/ 93; Spain (I) 455·8112: Sweden (81 761·7820: Switzerland 111723-1410:Taiwan 121 7020405
OJ.Connect isa trademark and Data Translation isa registered trademark of Data Translation, Inc. All other trademarks and registered trademarks are the property of thetr respective holders.
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BEST From

I 386/25 WORKSTATION

$4,395.00

I 386/20 WORKSTATION

$2,695.00

80386 20 MHz system board
l MB SIMM RAM

80386 25 MHz system board with 32 KB static cache
80387 25 MHz Math Coprocessor INCLUDED
4 MB SIMM RAM
ATI VGA Wonder Card/512 K 1024 X 768 res.
ATI Bus Mouse
NEC Multisyn 3D Color Monitor 1024 X 768 res.
150 MB ESDI Hard disk

ATI VGA Wonder Card/ 2 5 6 K

NEC Multisyn 2A Color Monitor 800 X 600 res.
80 MB Seagate Hard disk

1.2 MB 5.25" floppy drive
1.44 MB 3.5" floppy drive
ESD I ha rd disk/floppy drive controller
2 se rial. l parallel and l game ports
Vertical case
101 En hanced keyboard
MS DOS 4.01
AMI BIOS with full MS DOS. OS/2. SCO Xenix. Novell. 3COM and
PCNET compatibility

286 LCD PORTABLE

Quality to. Service

1.2 MB 5.25" floppy drive
1.44 MB 3.5'' floppy drive
I: I interleave hard disk/floppy drive controller
2 serial. I parallel and I game ports
Vertical case
101 Enhanced keyboard
MS DOS 4.01
AMI BIOS with full MS DOS. OS/2. SCO Xenix. Novell, 3COM and
PCN ET compatibility

$1,395.00

80286 12 MHz 0 wait states system board
AMI BIOS
640 KB RAM expandable to 4 MB
1.2 MB Floppy drive
40 MB Hard disk (28ms)
Color graphic card with
External CGNMono adaptor
640 X 200 LCD screen
2 serial. l parallel and l game ports
86 keys keyboard
200 Watts 120/220V power supply
Padded soft carrying bag
Weight: 22 lbs.
Size: 16" x 9" x 7"

80286 12 MHz 0 wait states system board
AMI BIOS
640 KB RAM expandab le to 4 MB
1.2 MB Floppy drive
40 MB Hard disk (28ms)
Mono graphics card
2 seria l. 2 parallel and l game ports
86 keys key boa rd
200 Watts 120/220v power supply
3 slots available
Weight: 26 lbs.
Size: 17.25" X 19" X 7"

LCD400 with 640 X 400 High Resolution screen available
LCDEGA with 640 X 400 EGA LCD screen available

286 CRT EGA Mono

$l,295.00

286 gas plasma mini portable

$1,945.00

EGA gas plasma screen 720 X 400
286-12 MHz 0 wait 640K Ram
1.44 MB floppy drive
40 MB Hard disk (28 ms)
2 serial I parallel
86 key keyboard
180 watt power supply
Carrying bag
Weight: 16 lbs.
Size: 16" X 9" X 5Yi''

30 DAYS MONEY BACK GUARANTY

ONE YEAR P/L WARRANTY
Circle 39 011 Reader Service Card

CALL FOR QUANTITY PRICE

®

CAF Has Landed!
CAF has been selling computers a nd laptop systems in Euro pe for yea rs and now CAF has fin a lly arrived.
Simple a nd Efficient design combined with superb Enginee ring give CAF computers the relia bility a nd powe r no
other co mputer can beat.
Judge a 'Board' From its Cover
All CAF co mputer system boards are ma nu fac tu red using Su rface Mount Technology - o ne of the most adva nced
techno logy in circuit board manufacturing industry. thereby providing the dependab ility you can count on. After all.
if you don't like the cover. why bother to open it?

More to Come ...
The wave of 486's are coming. a nd CAF Are ready fo r it. CAF are int rod ucing fi ve new products shortly. These
include a 486 workstation, a 486 acce lerator board for existing 386 computers. a 80C86 ba ttery co mputers in a size of a
book. a nd fin ally. a SCSI Host adaptor for ATs in both the MC A a nd EISA architecture.

CAF ProLITE 286/16

$2,495.00

:0286 16 MH z 0 wait sta tes system board
\Ml BIOS
0.25" Gas Plasma screen
'20 X 400 resolution. 4 level gray scale
:GA graphics ca rd with externa l adaptor
MB RAM expandable to 8 MB
.44 MB Floppy drive
0 MB Ha rd disk (Connor. 28ms)
serial, l parall el ports
'. xternal Floppy drive and keyboard connectors
'added soft carrying bag
Weight: 16 lbs.
iize: 15" x 14.25" x 3.5"
;oftware: MS-DOS 4.0 GW basic. silk

CAF MASTER 286/20S

$1,375.00

80286 20 MH z 0 wait states mono syste m

CAF MASTER 386SX/16S

$1,845.00

80386SX 16 MHz 0 wait states system board
AMI BIOS
I MB SIMM RAM expa nd able to 8 MB
1.44 MB Floppy d ri ve
40 MB Hard disk ( 28 ms)
2 seria l. I parall el po rts
Externa l Floppy drive co nnecto rs
I0 I keyboard
VGA 14" Colo r Mo nitor
3 slots ava il ab le
So ft wa re: MS-DOS 4.0 GW basic

WEST COAST AUTHORIZE DISTRIBUTOR
DEALERS WELCOME!
Tel: (213) 265·0900
Tech: (213) 265·0300
Fax: (213) 265·4234
Toll: (800) 634·7920
Outside Cal.

5017 Telegraph Road
Los Angeles, CA 90022

~

•

[±]

Credit Gard Purchase Subject to Service Ctiarge_

Mon.- Fri. 8:00 - 6:00 Sat. 9:00 - 5:00 Pacific Time
PRICE & SPEC. ARE SUBJECT TO CHANGE WITHOUT NOTICE

To Order Call

1 - 800 - 634 - 7920

•d

Mas~ermm

~

a benchmark for application 
and report production and
performance . . . ..

WHAT'S NEW

outsmarts a1i Others.
ven though MASTERMIND

E looks like a work of Art,

SOFTWARE

~:filill;i:li
• powerful
• simple and easy to use
• reliable
• high performance
• integrated environment
• task and solution orienled
• friendly view as you go format
• customizable stand alone applications to
your exact needs or customer
requirements profitable !or you
• learns and remembers each keystroke
•fast text processor !or documentation
• many examples included
• buill·in security system
• no royalty fees for stand·alone
applications that you produce
• user·de lined reports and forms
• low cosl pre-fabricated applications
available
• file manag er included
• on·line interactive help included
• compatibility (see spec below)
• easy to follow documentation and operating
instructions rich in examples
• ~ DAY WARRANTY
• solid customer support

l b'l~
• Bu siness
• Industry
• Education

• Government
• Science

•Health
• Legal

Make presentations more animated with Impel.

I

3Jllijfi[IJifj]IJlf;
REQUIREMENTS

MASTERMIND

MASTERMIND I

"M ASTERMIND 11

"MASTERM IND PLUS

DISPLAY

MONO/COLOR

MONO/COLOR

MONO/COLOR

MONO/COLOR

PAINTER

ANY

ANY

ANY

ANY

RAM

384K

511K

640K

640K

PC/MS DOS
1.1/HIGHER

PC/MS DOS
1.1/HIGHER

PC/MS DOS
1.1 or HIGHER
MOS , VAXNM S

PC/MS DOS
1. 1 or HIGHER
MOS , VAXNMS

8086,8088
80186 . 80386

8086, 8088
80186. 80386

8086. 8088
80186. 80386

8086. 8088
80186, 80386

CPU
DISK STORAGE

380/710KB

380/710KB

380/710KB

3801710KB

NETWORKING

NO

NO

YES

YES

FIELDS PER RECORD

99

199

199

499

NUMBER OF RECORDS

UNLIMITED

UNLIMITED

UNLIMITED

UNLIMITED

NUMBER OF FILES

UNLIMITED

UNLIMITED

UNLIM ITED

UNLIM ITED

99

199

199

499

4096 BYTES

B191 BYTES

16384 BYTES

3271i8 BYTES

YES

YES

YES

YES

NUMBER OF DIR SORTS
RECORD SIZE
LINKAGE

SPJ DISTRIBUTING COMPANY
15455 N. Greenway-Hayden Loop Rd .
P.O. Box 13150
Scottsdale, AZ 85267
Name
Address
State

Qty

~p

Telephone
D Oieck

D Moocy Order

Card No.

D Visa

O Mastertard

o Amex

Exp. Date

INVESTMENT OPPORTUNITIES - MASTERMIND is 'f{lUr blueprint lo IX!r50nal satisfaction and financial
reward. Become an integral part of lhe MASrEAMINO success story and achiei.e financial independence. To
~nd oot more about your profit oPPortunities as a Dealer or Distributor write er can:
Mastennlnd Software Company
15455 N. Greenway·Hayden l oop Rd . • P.O. Box 5823 • Scottsdale. AZ 8526 1 • (602) 443-3 190

CALL NOW 1-800-328-4566
78

OTHER

•Expands your capabilities
• Open new opponunities for prolil
• Lower your operating costs
• Satisfy your needs or client reQuirements
• Provide instant solutions to problems arising
in your operating environment
• Reduces the number of pieces ol software
you will ever need to iust one ..
MASTERMIND !

its real beauty lies in /he fast and
simple way it produces Applications
and Reports for home, work or
profit. Even an inexperienced
novice can produce high quality
Applications and Reports in
minutes with absolutely no
programming or knowledge of
programming needed!

OPERATING
SYSTE M

•
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Moving Pictures
on the IBM PC

W

ith Impel, you can
make your business pre
sentations , product demon
strations, and other applica
tions move on the IBM PC
using intuitive pick-and-place
graphics positioning, Eas
tridge reports. You can use
PCX, LBM, CUT, and Impel
images , and with a mouse
move the graphic; Impel re
members the sequence of posi
tions , and after you've re
corded several frames, you can
play them back .
You can step a film for
ward or backward for editing
and insert or delete frames.
Sections of film can be reposi
tioned , moved, merged, or
deleted .
The program provides its
own drawing facilities and text
fonts. All objects are stored
in a single library file, includ
ing the film itself. Impel can
handle film editing and splic
ing, simultaneous moving of
different pictures , and wipe/
dissolve special effects . A
film compiler can increase the
speed of your finished films.
Impel works on the IBM
PC with 640K bytes of RAM,
DOS 2.0 or higher (Eastridge
recommends 3.0 or higher) ,
CGA, EGA, VGA, or MCGA
graphics cards , and a Micro

soft or IBM PS/2 mouse.
Price: $295.
Contact: Eastridge Technol
ogy, 37 Murray St. , New
York, NY 10007 , (212)
267-7980 .

Inquiry 1145.

Real-time Operating
Systems for the Mac
and 80386 PCs
Two companies recently in
troduced real-time operating
systems based on OS-9 .

M

icroware's OS-9000 , a
real-time operating sys
tem for Intel and Motorola
chips , is upwardly compatible
with OS-9 , a real-time, mod
ular, multitasking operating
system for Motorola's 680x0
family . Initially, OS-9000 will
support Intel's 80386, and
early this year, Motorola's
88000 RISC and Intel's
80486 processors . Later this
year, the company plans to
support ISDN and a variety of
VMEbus multiprocessor
architectures .
Microware says that OS
9000, with its scalable, modu
lar architecture, can be used
for developing everything from
stand-alone, "ROMable"
kernels to a complete multiuser
developing system . OS-9000
supports RAVE, Microware's
continued

STANDBY UPS MO DELS
Power Output

120 Voll Models

208-240 Volt Models

250 WATI
300 WATT
500 WATT
600 WATI
900 WATT
1200 WATT
1600 WATT

$ 379 .00
$ 549.00
$ 699 .00
$ 899 .00
$1249 .00
$1499 .00
$1999.00

$ 429 .00
N/A
$ 799.00
$1049 .00
N/A
$1749 .00
$2299 .00

TRUE ON-LINE UPS MODELS
Power Output

120 Voll Models

208-240 Volt Models

1000 WATI
3000 WATT
5000 WATT

$2249.00
$5495 .00
$8950.00

Available
Available
Available

I

®
LISTED

FOR LAN .
NOVELL

LABS

TESTED AND
APPROVED
~NetWmeCompohble

PARA SYSTEMS, INC.
I 455 LeMay Drive
Carrollton, TX 75007

~

Telephone :
(2 I 4) 446-7363

1-800-2 3 8-7 2 7 2
FAX : (214) 446-901 I

Ci,.cle 242 on Reeder Service Card

TELEX : I 402 7 5 OMEGA

WHAT'S NEW
SOFTWAl~E

real-time audio/video
environment.
OS-9000 directly supports
resident processors, allowing
you to edit, compile, and de
bug your code directly on the
targeted hardware. It also
supports Unix and DOS cross
development, letting you de
velop on a host, cross-compile ,
and download the code to the
target platform. Microware
also plans to offer LAN and
backplane-based communica
tion options.
Industrial OS-9000 will
include the real-time kernel
with interprocess communi
cation and console I/O manag
ers. The professional version
will include the industrial ver
sion with 70 utility com
mands, C compiler, and disk
and tape support.
Price: $995 .
Contact: Microware Systems
Corp., 1900 Northwest 114th
St., Des Moines, IA 50322,
(515) 224-1929 .
Inquiry 1146.
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The all new SOLUS™
Personal Control Computer••
lets you monitor and datalog
jusr about any condition in
the real world. Then , based
on these monitored condi
tions, SOLUS lets you
control a wide variety of
electrical devices.
SOLUS makes it possible
for any PC user to create
powerful monitor and con
trol applications. Quickly.
Easily. Inexpensively. And
with no prior programming
experience .

SOLUS comes with a 30-day
satisfaction guarantee.
Call toll free now:

800-247-5712
Discover SOLUS today.
And control the world
around you!
80
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Ligh1
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AS232

36 digi1al/analog inputlozapw
channels are compatible with
standard sensors and output
devices. S OLUS can be located
on site, or remotely via modem.

Solus Systems, Inc.
4000 Kruse Way Place , 2 · 285
Lake Oswego, OR 97035 U.S.A .
Phone: 503·635·3966
Fax : 503·635· 3004
© 1989 Salus Systems, Inc. S OLUS '~ and
Personal Control Comput e r'~ are trademarks of
Salus Systems, lnc.

Circle 288 on Reader Service Card

ltrascience's OS-9 for
the Mac is a full imple
mentation of Microware' s
OS-9 version 2.3. With Ultra
science's OS-9 , you can put a
multitasking, multiuser operat
ing system on your Macin
tosh by connecting dumb ter
minals to the Mac via modem
and printer ports, without
modifying your machine .
The Ultrascience OS-9 lets you
run standard Mac software
and OS-9 applications .
If you 're thinking of buy
ing a LAN, you might want to
consider OS-9 as an alterna
tive, provided every user
doesn't require a graphics
monitor . In its first implemen
tation, OS-9 appears as a
folder that you click to do real
time multitasking .
You can't yet hot-key to
the Mac while OS-9 runs in the
background , although the
company says that a version
scheduled to ship this year
will permit that.
OS-9 on the Mac supports
C, BASIC , Forth, FORTRAN,

•OTHER

Modula-2, MUMPS, and
Pascal , in addition to all the
Mac ToolBox calls and
AppleTalk, providing full
compatibility with third-par
ty Mac devices as well as color
and black-and-white Quick
Draw commands.
OS-9 for the Mac requires
just 150K bytes of memory.
Price: Mac Plus or SE ver
sion, $780; Mac II , $900; Mac
Ilx or SE/30, $960.
Contact: Ultrascience, a di
vision of Gibb Laboratories ,
Inc ., 1824 Wilmette Ave.,
Wilmette, IL 60091, (312)
256-0080.
Inquiry 1147.

DA for the Mac
Hyphenates
in 15 Languages

I

f you ' re putting together a
document or newsletter on
the Mac in a language other
than English , you know what a
pain hyphenation is . For ex
ample, Germanic languages
often join several words to
gether, at which point a word
processor gives up, requiring
you to manually insert car
riage returns and hyphens.
A desk accessory called
Dashes DA makes hyphenation
in most European languages
reliable for the first time by
using a compounding algo
rithm for most Germanic lan
guages. The DA eliminates
the need for expensive custom
ized word processors or desk
top publishing programs and \s
99 percent accurate in each
supported language, according
to the developer. It works
with any word processor with
discretionary hyphenation
capabilities.
Dashes DA works on the
Mac Plus or higher.
Price: $95 each language.
Contact: Circle Noetic Ser
vices, 5 Pine Knoll Dr., Mont
Vernon, NH 03057 , (603)
672-6151.
Inquiry 1149.
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Contact: St. Louis Users
Group for the IBM PC , P.O .
Box 69099 , St. Louis, MO
63169, (314) 968-0992.

SoftwareFest
Sponsored by
St. Louis Group

The

St. Louis Users
Group for the IBM PC reports it will hold its third annual SoftwareFest on March
24 . The event, which emphasizes business applications , ineludes hands-on demonstrations , seminars, technica l
presentations, and about 60
vendor exhibits. It is free and
open to the public.
The users group has about
600 members and about 20
special-interest groups . It
meets the first Thursday of
every month at Simon Hall,
located at the intersection of
Forsythe Blvd . and Big Bend
Dr. on the Washington University campus.

Experimental
Network Links
Educom Attendees

T

he 3000 attendees at
Educom'89, an annual
gathering of academic professionals interested in the use of
computers in higher education , were able to keep in touch
with each other, colleagues
at their home campuses , and
conference staff through an
innovative communications
system based on Apple
Macintoshes and IBM PS/2s.
The conference was held last
fall at Ann Arbor, Michigan.
While the InfoNet system,

which acts as an interface to
the University of Michigan's
IBM mainframes, is experimental for now , it will be
used by the university in the
future and , with changes ,
might be distributed to other
universities, said Laurie
Kirchmeier, a UM staffer who
worked on the project.
The Macs and PS/2s act as
front ends for accessing a database of conference events and
other details , located on an
IBM mainframe. A database
of conference attendees was on
a Sun workstation. A combination of Ethernet networks
and microwave links connected this conglomeration,
which was spread across several blocks of the college town ,
said Cole Whiteman, InfoNet
project manager for the University of Michigan 's Center
for Information Technology

Integration.
Attendees shared total of
130 stations, split evenly between Macs and PS /2s . The
Mac systems were used for Email and conferencing with
show attendees and staff; the
E-mail system also offered a
gateway to networks like Inter
net, which people could use
to communicate with colleagues back home.
The IBM systems, based
on PS /2 Model 50s , combined
a computer with a videodisk
player and an InfoWindow
Touch-Display in a kiosk.
Designed for the novice com
puter user, the systems re
quired neither mouse nor keyboard-access was purely
through the touchscreen . The
interface, which featured a
mouse character with a
squeaky voice designed to

a

continued

THE TRUE 80386 SYSTEM EVERYONE CAN AFFORD!
Acr
•
•
•
•
•
•
•
•
•
•

386-20 SYSTEM

20 MHz Intel 80386 CPU
1 Meg DRAM Installed
1.2 or 1.44 MB Drive
NCL Hard/Floppy Controller
2 Serial/ 1 Paral/ 1 Game Port
Baby Tower Case
220 Walt Power Supply
Memory Expandable to 8 MB
Tactile 101 Enhanced Keyboard
SI Rating = 23

ACT 386-25 CACHE SYSTEM

THIS MONTHS
SPECIAL
The 16 Bit Platinum

TRIDENT SUPER VGA
CARD D-1 VERSION
(Res 1024X768)
w/256K ... ...... $129
w/512K . . ...... . $149

•
•
•
•
•
•
•
•
•
•

25 MHz Intel 80386 CPU
1 Meg DRAM w/ 32 KB Cache Ram
1.2 or 1.44 MB Drive
NCL Hard/Floppy Controller
2 Serial/1 Paral/1 Game Port
Baby Tower Case
220 Walt Power Supply
Memory Expandable to 16 MB
Tactile 101 Enhanced Keyboard
SI Rating = 43

$1599

1125
SPECIAL: 20 MHz ACT 286-20 SYSTEM FOR ONLY
Options:
...... S129
16 bit Platinum VGA Card [800X600)
16 bit Platinum 512K VGA Card [1024X769) ...... 5149
14"' VGA Monitor (640X480) .
. 5325
14"' VGA Monitor (800X600) .
. . 5420
14"'VGAMonitor[1024x768)
.. S435

TERMS t. CONDITIONSo

FOR ORDER·
WE ACCf PT VISA AND MASTERCAAO, 3% SURCHARGE FOR ORDER . MONEY ORDERS ANO CASHIER
CHECKS WELCOME. PERSONAJ.. CHECKS ANO COMPANY CHECKS. ALLOW 2 WEEKS TO CLEAR
BEFORE SHIPPING. WE ACCEPT P.O.'SFROM CORPORATIONS ANO SCHOOl INSTITUTIONS. VOLUME
USERS AND VARS CALL FOR DISCOUJiI PRICE. All SHIPPING COSTS AND INSURANCE ARE EXClUD
ED. SALES TAX APPLIES TO NATIVE STATE .

All OUR PR00UCTS CAIHlY 1 FULL YEAR WARRANTY ON PARTS ANO LABOR. ALL SALES ARE FINAL.
DEFECTIVE ITEMS REPLACED OR REPAIRED AT OUR DISCRETION. NO RETUR!'-1 ACCEPTED WITHOUT
RMA NUMBER. ALL RETURN ITEMS MUST HAVE ORIGINAi.. PACKAGING. PRICE AND TERMS SUBJECT
TO CHANGE WITHOUT NOTICE.

SOMW-2
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•

$695

12"" Mono Card & Monitor
.... S 90
Seagate ST 251-140MB28MS.
. .. S 339
Seagate ST 277R·160MB28MS .. . . . . . . . . . . . . S 415
Miniscribe 3658 40MB 40MS .. . ... . . .. . ..... . S 285
Miniscribe 3180155MB17MS.
. .. 51325

,,

AMERICAN COMPUTER
TECHNOLOGIES CORP.
809 So. Lemon Ave. • Walnut, CA 91789
(714) 869-7789 • Fax(714). 8-69-7980
Circle 478 on Reader Service Card (DEALERS: 479)

Computer Excess- -- - 
Guaranteed Lowest Prices or We ·Refund the Difference!
Store Hours: Mon.Fri. 9am to 5 pm
Leading Edge
Sat. 11 am to 5 pm
•512K •360 Drive •8088-2
For orders & info call toll free
D
•DOS 3.3 •Monitor

1-800-441-5524

•640K •8086 •360 Drive
•VGA Card & Monitor

D/86
•640K
D2 •80286
•lMeg
D3 •80386
Atari ST

Same day shipping
We can reconfigure any of our computer
systems to fit your needs. All systems
suport MDA, CGA, VGA. We carry
modems, cards, monitors, boards just
call us.

•1.2 Drive
•DOS 3.3
•1.2 Drive
•DOS 3.3

•Non Defective Returns subject to restocking fee. •No
close·out merchandise or manufacturers clearance.
Must be manufacturer authorized . Dealer & full sup·
port. An Ill Dealer with Full Service Support. Prices
& availibility subject to change.

•512K •720 Drive
•Mouse •Software

520

Computer Excess

•720 Drive
1040 •lMeg
•Mouse •Software
•2Meg •720 Drive
Mega2 •Mouse •Software
•4Meg •720 Drive
Mega4 •Mouse
•Software

Porfilio

$369

Sydney

XTllOMHz

286/ 12MHz

386SX / 20MHz

386/25MHz

• 8088
• 1 Drive
• 101 Keyboard
• 640K
•Monitor/
Mon card
• 2 year
warranty

•
•
•
•

80286
1.2 Drive
640K
l&l HIDC &
Floppy
•EGA Card
• 2 year
warranty

•
•
•
•
•

•
•
•
•
•

$595

$775

AST

Amiga

500
2000
2000HD
2500
1084 Monitor

$549
$1449
$1999
$3269
$289

Panasonic

Star

1180
1191
1124
3131
1592
Laser

1000-2 9Pin
lOOOC 6/64
Rainbow Color
NX2400 24Pin
Laser

$165
$215
$299
$299
$400
$1499

Call

Bravo 5
140X
80
Bravo 45

$900
$1995
$1475
$1450

24Pin
LQ
24Pin
LQ

80386
1.2 Drive
512K
101 Keyboard
1&1 Floppy
HID Controller
• 2 year
warranty

$1100

$900

2 YEAR
WARRANTY

Headstart Vendex III $2299

Brother
1724
HR20
1709
HR40
Laser

80386SX
1.2 Drive
512K
101 Keyboard
1&1 Floppy
HID Controller
• 2 year
warranty

American Made Computers

Call on models not shown

$175
$199
$210
$285
$1399

100°/o IBM Compatibles

$580
$341
$385
$629
$1875

Printers
NEC

Citizen

2200
5200
5300
960XL

120D
Tribute 124
MSP50
Premeire 35

$320
$490
$650
$1040

Epson
$145
$330
$259
$510

LX810
FX850
FX1050
LQ510
LQ1050

Okidata
$180
$510
$430
$329
$720

Free Cable with all Printers

20
180
183
320
321
Laser

$140
$220
$249
$330
$460
$1293

CALL ON IBM I ATARI I C64 /AMIGA SOFTWARE 30°/o OFF LIST!!
Monitors

Hard Drives--

Magnavox EGA/VGA $319/$450
NEC IIA/3D
$499/$600
Mitsubishi
$370/$425
GoldStar
$360/$390

Seagate
20Meg
30Meg
40Meg
80Meg
MiniScribe

Modems
1200
2400

$49
$89

US Robotics
1200/1200£
24008/2400
9600 HST
Hayes 1200/12008
2400/24008

$279
$109
$645
$279/$270
$416/$379

$215
$230
$250
$450
Call

Mice
Logitech Bus
Serial
Microsoft Bus
Serial
Generic Bus
Serial

$87
$87
$109
$135
$35
$35

Mother Boards
XT
lOMHz
$80

286
12MHz
$250

386SX
20MHz
$475

Floppy Drives360
1.2
1.4

$75
$85
$99

Keyboards

Power Supply

84
101
101 Click

135
165
200
225

Cases
Full Size AT
XT Style
XT w/Reset

$70
$36
$50

Monitor Cards -

Cables
6ft Par
25ft Parr
25 to M&M 6ft
25 M&Of 6ft
9PW to M/F

386
20MHz
$650

$8
$14
$9
$9
$9

Mono w/Parr
Color w/Parr
AT! Wonder
VGA 16+
Paradise VGA 16

$39
$55
$210
$239
$221

$40
$60
$65

$40
$55
$70
$90

DRAMS/SIMMS-4164
41256
SIMMS

150
120
100
150
120
100
41256/12
41256/80
42100/100
42100/80

$2.25
$2.45
$2.99
$4.00
$4.25
$4.99
$54
$65
$150
$160

IF YOU DON'T SEE IT CALL - lOOO's OF ITEMS NOT LISTED
• 90 Day Exchange o We Love Our Customers
• Full Service/Support • All Systems Tested • We Will
Beat Any Price Advertised • 12 Years Of Experience
• PO's welcome
Circle 480 on Reader Service Card (DEALERS: 481)

Computer Excess
Tel: 1-312-794-8777 Fax: 1-312-794-9581
4549 N . Milwaukee, Chicago IL 60630
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help lead you through the
system, drew mixed reviews ;
it tended to put off the more
sophisticated users .
Whiteman, however, said
that of all the people who have
seen the two systems, prefer
ence is split half-and-half. "By
having two solutions, we've
covered all audiences-those
who haven't been using com
puters for a long time, and
those who are expecting so
phisticated communication
serv ices ."

Newsletter
Gets Added
Circulation

H

ow can a users group
that normally prints
about 1000 newsletters per
issue have an average circula

tion of 17 ,800? The normal
press run for the Central Ken
tucky Computer Society 's
Computer File is 1000 copies,
but twice each year the group
produces a version of the news
letter for the general public
and inserts it in the final edi
tion of the Lexington Herald
Leader.
The group supplies the edi
torial copy and layout, and the
newspaper sells advertising
to support the section. The
special editions are done to
promote Computer Informa
tion Week in April and Com
puter Learning Month in Octo
ber. The special sections
have been profitable for both
the newspaper and the users
group: The newspaper receives
advertising it normally
wouldn't get, and the users
group generally receives
many new memberships from a

membership application in
the issue plus outstanding pub
lic relations in the communi
ty , according to David Reed ,
the newsletter's editor. The
issues also help attract top
speakers to the group's gen
eral meetings for the two
months, because the group
can promise potential speakers
that their visit will be widely
publicized .
The society just published
the third issue of its newsletter
as an insert in the local news
paper , putting out 87 ,000
copies of Computer File in a
Lexington Herald-Leader final
edition. Reed says the group
expects to attract 40 to 60 new
members from the project.
The normal issues were 12
pages of8l/2- by 11-inch pages
produced on a Macintosh II
with PageMaker 3.0. Output is
to a Monotype typesetter

with PostScript RIP at 1000
dpi. But Reed said the format
will change to an eight-page
newspaper tabloid size with
full-color availability on four
of the eight pages, so that the
newsletter's format won't need
to change for the special
newspaper sections .
The Central Kentucky
Computer Society is a general
computer group with many
special-interest groups who
also supply material for the
newsletter. Besides using the
ugx conference on BIX as a
source for information, the
group exchanges newsletters
with other groups and receives
the MUG News Service for
Apple material.
Contact: Central Kentucky
Computer Society, Inc., 2050
Idle Hour Center, Suite 160,
Lexington, KY 40502 , (606)
266-7446.

Microcomputer News On-Line
In this fast paced industry, can you afford to wait a week or a month for information that may affect you today?
MicroBYTES Daily is an electronic news service covering the latest developments in the microcomputer industry.
If it concerns MS DOS machines, Macintosh, Unix workstations, Amigas, Atari STs, peripherals, networks or soft
ware, you will find it in MicroBYTES.

Fast and Easy
Read the items as they break or use the powerful search command to quickly locate your information. Best of all
you can download the text and print it or use it in your favorite word processor.
Whether you are a developer, marketer, or researcher, you need reliable information and you can count on Micro
BYTES . Backed by the combined resources of BYTE Magazine, BYTEweek, and BIX, MicroBYTES gives you
access to our world-wide network of reporters and the integrity and experience of our editorial staff.
In your position as a leader in new technology, you cannot afford to be just one of the crowd. Get ahead with Mi
cro-BYTES.

Call now and subscribe today.

IJIX
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CompFax Puts Efficiency
at Your Fingertips
re you planning to add a FAX machine to your office?
Then you already know the advantages .. . increased
efficiency, better productivity, lightning-fast
communications with cross-town or cross-country
customers and suppliers .
Now, consider the benefits of buying your unit from
CompFax:
• the most competitive prices
• a full line of FAX machines to fit individual needs
• expert technical service and support
• fast delivery
• flexible credit terms
• service contracts
• price protection warranty
CompFax puts it all at your fingertips!

Sharp F0-220
Incorporates many networking feature
of higher-priced models, such as
confidential transmission and
relay broadcast request.
$799.99/ List. $1595 .00
Blow out price!

Sharp F0-300
':.:;· i_

Incorporates high end
features like rapid
transmission, confi
dential reception . In
creased half-tone
transmission abilities.
$1049.00/
List $1995 .00

Sharp F0- 330
Features an auto
matic cutter, 10-page
automatic feeder ,
timer transmission
and polling , halftone
and auto-contrast
controls .
$1149.00 /
List $1795.00

Customer Support Line and Orders
Dealer inquiries welcome

1-800-243-7775
Call Today!
Illinois
312-394-3334 FAX 312-394-5235
Circle 476 011 Reader Service Card (DEALERS: 477)
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the Aquarium

With Personal Press, you can leave reminder notes to others
who work on the same document.
Contact: Silicon Beach Soft
ware, Inc ., 9770 Carroll Cen
ter Rd ., Suite J , San Diego ,
CA 92126, (619) 695-6956.

Inquiry 990.

Analyze General
Linear Models
on the Mac
program for analyzing
general linear models lets
you perform post-hoc tests ,
specify contrasts, tabulate and
plot means, and view residu
als in the friendly confines of
the Macintosh user interface.
Developer Abacus says that the
program , SuperANOVA, is
comparable to SAS Institute's
GLM mainframe program ,
yet is easier to u~e and
understand.
SuperANOVA (for analysis
of variance) can handle anal
yses of variance , covariance,
multiple variance, and multiple
covariance, plus simple,
multiple , and polynomial re
gression on experimental
data.
The program comes in two
versions: one for the Mac Plus
and SE , and an optimized
version for the Mac II family.
Price: $495 each .
Contact: Abacus Concepts ,
Inc ., 1984 Bonita Ave.,
Berkeley, CA 94704, (415)
540-1949.

A

Inquiry 988.
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ilicon Beach Software
takes WYSIWYG tech
nology one step further with
Personal Press, a desktop pub
lishing program that you can
use to preview a document's
appearance without opening
up a graphics or text file.
Personal Press uses a tech
nology called proxies, used
with the program's dialog
boxes. With a proxy, you can
select a predefined template,
place text and graphics (you
can even crop the graphical
image before you place it) , and
view the entire page layout as
a thumbnail without opening
the document. You can see
what will happen before you
hit the OK button, the com
pany reports.
The program includes a
workbook for storing text and
graphics, a posted-notes fa
cility, and a navigator. With
posted notes , you can attach
working notes , editing com
ments , and checklists to a
document. The navigator fea
ture lets you navigate through
the linked text blocks.
Personal Press can import
and display 8-bit PICT, TIFF,
and Encapsulated PostScript
graphics. You can define and
name eight spot colors and
print them as separations . With
Silicon Beach Software's Ad
vanced Halftoning and conven
tional PostScript halftoning
options, you can print gray
scale images.
Also included is a word
processor with hyphenation , a
thesaurus, search-and-re
place capabilities , and a spell
ing checker. Personal Press
runs on a Mac Plus with 1
megabyte of RAM . For
color, you'll need a Mac II
or higher with 2 megabytes
of RAM.
Price: $299.

...... ".
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Statistical and
Data Management
Under OS/2

M

icrOsiris , a statistical
package for survey anal
ysis using moderate to large
data sets, accepts over 1000
permanent variables and as
many cases as you can get on
your disk, according to its de
veloper, Neal Van Eck. The
program is based on Osiris
IV , a mainframe program de
veloped and in use at the
University of Michigan .
MicrOsiris has an interac
tive statistical decision tree, to
help you choose the appropri
ate statistical techniques , and a
help facility . The program
can handle weighted data and
includes a program to check
and validate wild codes.
MicrOsiris can also aggre
gate data to a new level of anal
ysis, the company reports.
MicrOsiris runs on the
IBM AT or higher with OS /2
I. I with Presentation
Manager.
Price: $225.
Contact: Van Eck Computer
Consulting, P .O. Box 419,
Selinsgrove , PA 17870, (717)
374-5239 .

Inquiry 991.

OS/2-Compatible
Unit-Conversion
Program

S

.I. Plus , a unit-conver
sion program previously
available only as a TSR pro
gram, is now compatible with
OS /2, Geocomp reports . The
program is a straight port of
the previous DOS version and
doesn't run in the DOS-mode
session.
You can use the program
to perform over 70,000 con
versions in 80 different
classes of units , the company
reports. Classes of units in
clude force , force per length ,
mass density, noise level, ca
pacity, torque, momentum,
area, volume, temperature,
and many others.
S.I. Plus runs on the IBM
AT with OS /2 1.0 or higher.
Price: $79.
Contact: Geocomp Corp .,
66 Commonwealth Ave. ,
Concord, MA 01742 , (508)
369-8304.

Inquiry 1003.

Analyze Mortgages
for Home or Bankin~
he Mortgage Analyzer
3 .0, a professional ver
sion, lets you analyze a loan
with nine built-in models for
evaluating adjustable rate
mortgages and performing
what-if analyses . The pro
gram can compute equivalent
annual percentage rate and
total mortgage costs and cal
culate biweekly and monthly
payments.
The Mortgage Analyzer
runs on the IBM PC with
256K bytes of RAM.
Price: $300; personal ver
sion, $59.95 .
Contact: FM Resources
Ltd., P.O. Box 1700,
Herndon, VA 22070 , (703)
481-5640.

T

Inquiry 993.

I\\\\\ I .

Desktop Techno CAM System
for Under $11 ,110 *... includes full

Techno
Replicator™ System

3·D MasterCAM® software package,
9"x15 "x4 " travel table plus all electronics!
See Us In
Thomcat:
Book 22

DRAW
IT Using your favorite CAD
program: AutoCAD®, VersaCAD®, CadKEY®,
etc. Then simply transter it to MasterCAM through an IGES file.

MAKE IT

On the Techno Replicator™ using a variety of materials ranging
from machineable wax, wood and plastic to non-ferrous metals.

ENGRAVE IT

Using any font or design from your CAD package.

The MasterCAM program provides full 3-D tool path motions
and tool path compensation. Make any 3-D curved surface
you can draw using simple menu commands. Seven milling
table sizes available up to 4 ft. x 4 ft. Write, fax or call for detailed
literature.
•Does not include IBM PC or milling head.
MasterCAM"' A registered trademark of CNC Software Inc.

Circle 489 on Reader Service Card (DEALERS: 490)

2101 Jericho Turnpike
New Hyde Park, NY 11040
TEL.: (516) 328-3970
FAX: (516) 326-8827
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Analog 1/0 Board
for the Mac II

T

he MacAdios II Jr, a
NuBus-compatible data
acquisition board for the Mac
II or higher, includes a 12-bit
AID converter and 16 single
ended or eight differential ana
log input channels. The AID
converter is accurate to within
0.02 percent with a conver
sion time of 12 .5 microsec
onds, MetraByte reports. A
DC/DC converter changes the
12 volts provided by the Nu
Bus to the 15 V required by
the card.
Other features of the board
include eight digital input and
eight digital output channels,
two analog output channels,
three counter/timer channels,
and three AID trigger modes.
The card includes driver soft
ware and a set of 13 1/0 rou
tines , callable from seven
high-level programming lan
guages, that will handle most
data acquisition applications ,
the company reports . Op
tional analog and digital I/O
units expand the Mac's
capability.
Price: $999; analog expan
sion interface , $200; digital
expansion interface , $ 150.
Contact: MetraByte Corp. ,
440 Miles Standish Blvd.,
Taunton , MA 02780, (508)
880-3000.
Inquiry 986.

Spectral Simulation
on the Mac

The MacAdios II Jr lets the Macintosh II run laboratory
measurement and process-monitoring applications.
and coupling constants.
After you've defined the
spectrum and run the simula
tion , you ca n use NMR" to
lea rn more about the spectrum
(e.g., what caused a certain
peak in the reading). T he pro
gram can simulate scalar and
dipolar coupling, and you ca n
print on-screen spectra to the
Apple lmagewriter or Laser
Writer. You can also save
spectra as PICT files.
NMR" run s on the Mac
512KE or hi gher (a copro
cessor is optional). A version
that requires a 68881or68882
math coprocessor is ava ilable
for the Mac II or higher. T he
512KE version ca n simul ate
up to six nuclear spins. You' ll
need at least 2 megabytes of
RAM for up to eight nuclear
spins.
Price: 5 l 2KE version, $275 ;
coprocessor-speci fie version,
$375 .
Contact: Calleo Scienti fic
Software Publishers, 1300
Miramon! Dr., Fort Collins,
co 80524 , (303) 493-8573.
Inquiry 994.
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Graph ics Improved,
WYSIWYG Editing
Added to XyWrite

X

N

MR" (pronounced
NMR prime prime) is a
nuclear magnetic resonance
spectral simulation program
for the Macintosh . With
NMR ",you can define nuclear
abundance ratios, spectrome
ter frequency , resonating nu
cleus, line widths, spectral
width, tick mark spacing,

is not another presentation
graphics program or spread
sheet with graphics capability ,
KnowWare reports.
Stats can generate graphs
using the same data for differ
ent time periods , including
biweekly, monthly , and quar
terly. It doesn't require you
to manually reenter the data or
reorga ni ze it. You can com
bine individual statistics into a
group total or group average
graph. The program also sup
ports unit of measure conver
sion for international
organizations.
Stats runs on the IBM PC
with 640K bytes of RAM and
a hard disk drive.
Price: $575.
Contact: KnowWare, P.O .
Box 17788, Boulder, CO
80308 , (303) 444-7224.
Inquiry 1002 .

Statistical Graphing
Package for
the Daily Grind

S

tats is a program for
managers and executives
who need to maintain and
compare dozens of statistica l
graphs on a regular basis. It
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yWr ite IV , the newest
version of XyQuest's word
processor, lets you view the
page layout of your document
and edit in WYSIWYG
mode , the company reports.
The company has added font
definition and type size com
mands to make it easier to
specify fonts within a
document.

XyQuest says it improved
the graphics to let you import
graphical images and see
them on the screen.
XyQuest added A La Carte
menus to the program in 1988
to supplement the command
1ine interface . In the new ver
sion, XyQuest makes them
true pull-down menus . You
ca n toggle between the
command-line and menu
interfaces.
XyWrite IV runs on the
IBM PC with 384K bytes of
RAM and a hard disk drive .
For WYSIWYG display , the
company recommends EGA
or higher.
Price: $495 .
Contact: XyQuest, Inc. , 44
Manning Rd. , Billerica, MA
01821 , (508) 671-0888.
Inquiry 987.

Calculate
Thermodynamic
Properties
echware Engineering
Applications has intro
duced @Steam , a program
with 19 @ functions for Lotus
1-2-3 that calculate the ther
modynamic properties of
stea m or water.
The procedures used by
the functions are valid in the
saturated, superheated, and
compressed liquid regions and
at supercritical pressures , the
company reports.
For the input of tempera
ture and quality , for example,
functions can return en
thalpy , entropy, and specific
volume. The @Steam add-in
adds about 54K bytes of RAM
to the memory requirements
for Lotus 1-2-3 releases 2,
2.01, and 2.2 running on
theIBM PC.
Price: $399.
Contact: Techware Engi
neering Applications, Inc .,
P.O. Box 16, Emerson, NJ
07630 , (201) 262-7410.
Inquiry 992.

T

$1899

LT3200

$2299

LT3500

• INTEL 80286-12 cpu I 1 wait state
• 80287 coprocessor socket
• 640KB on board (expandable to
2.6MB)
• Gas Plasma 640 x 400 CGA
mode, 4 Gray Scale
• 40M HOD (28 ms)
• 1.44M FDD
• 1 RS232 , 1 parallel port
• 1 CGNMGA CRT port

• INTEL 80286-12 cpu I 0 wait state
• 80287 coprocessor socket
• 1MB on board (expandable to
4MB)
• Gas Plasma 640 x 400 EGA
mode, 4 Gray scale
• 40M HOD (28 ms)
• 1.44M FDD
• 2 RS232 , 1 parallel port
• 1 EGNCGNMGA CRT port

Options : Memory expansion board (2MB / 3MB)
Internal FDD (360MB / 1.2MB) .
33 Key Keypad

$1064

MD5030

• INTEL 80286-12 cpu I 0 wait state
• 80287 coprocessor socket
• 1MB on board (expandable to
4MB on motherboard)
• 101 key enhanced keyboard
• 1.2M FDD
• 1 RS232, 1 parallel, 1 game port
• 8 expansion slots

• INTEL 16MHz 80386-SX cpu
• 80387 coprocessor socket
• 1MB on board (expandable to
8MB on motherboard)
• 101 key enhanced keyboard
• 1.2 M FDD
• 1:1 interleave HFDC
• 1 RS232, 1 parallel, 1 game port
• 8 expansion slots

Options:
20MB (65ms)$219

I 40MB (28ms)$339 I

Resolution 640 x 480

$119

For Regional Distribution Centers, please call:
Manufacturer:

• INTEL 80286-12 cpu I O wait state
• 80287 coprocessor socket
• 1MB on board (expandable to
4MB)
• Gas Plasma 640 x 480 VGA
mode, 16 Gray scale
• 40M HOD (28 ms)
• 1.44M FDD
• 2 RS232 , 1 parallel port
• 1 VGNEGA CRT port
• 2 Full size expansion slots

Expansion chassis (4 external expansion slots)
Converter (12V -> 11 OV) for use in car
5 hr external battery

MD3410

Hard Drive
VGA Monitor
VGA Card

$2999

LT5200

• INTEL 80386-25 cpu I 0 wait state
• 80387 coprocessor socket
• AMI CACHE 386-25 Mark II MBD
64KB cache memory
• 2MB on board (expandable to
16MB on motherboard )
• 101 key enhanced keyboard
• 1.2 M FDD
• 1:1 interleave HFDC
• 1 RS232, 1 parallel, 1 game port
• 8 expansion slots

BOMB (28ms)$559
MYODA Monitor

I

1-800-562 1071

PAO-KU Intl Co. LTD

$2199

MD7240

l

120MB (28ms)$659
$339
Resolution 800 x 600

r; i1 D
~

$149

~

•

•

•

241 James St. Bensenville, IL 60106
Circle 487 011 Reader Service Card (DEALERS: 488)

JANUARY 1990 • BYTE

SOMW-9

TO
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We, the people, of DAKOTA BUSINESS SYSTEMS INC. do
: •I:~ 'l. 1-=---1
ordain and establish this pledge to you, our customer ...
-
"From the moment you first dial our toll-free number to that
I I I I I I II I I I 11 I I I 11 I I I C
::l
point in time when you are calling for your fifth, sixth,
/ "1, '. "'. '. "'. '. 1 '. " ', '. " '. '. " '. ' \1 I I I\ \ \ \ \
and seventh re-or der, we wiII serve you as t hough
£ , '• ·,· · · · · · ·: " , , 1 1 ,
you are our ONE AND ONLY customer!"
'-

.

·

1

Featuring the... DAKOTA
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MAGNUM 88
Complete IOMZ System

I

$599

MAGNUM 286

MAGNUM SERIES ~~;;y;;$1,349

899

$

Complete 20MZ System

30 DAY MONEY BACK GUARANTEE

12 MONTH LIMITED WARRANTY

~S~1AY

~ -Add 2%-1 VISA 111~-~~-;:.

1-800-383-2568 c.o.D.

FAX: 1-712-277-3800

*

_ :~1 ch:ih~!rs.

15 YEARS OF SERVICE TO OUR CUSTOMERS

*

QUALITY * PRIDE * SERVICE * Made in U.S.A.
Circle 484 011 Reader Service Card

HOT! HOT! PRINTER PRICES . .. CALL TODAY!
Mail inquiries to: DAKOTA BUSINESS SYSTEMS INC., 157 Sun Coast Dr., Jefferson, SD 57038

'

EXCELLENT PRICES WITH

* FAST SERVICE
* 30 DAY MONEY BACK GUARANTEE ~~~#P1No
* FREE SHIPPING FOR VISA & M.C. ORDERS
80386-20 MHz

80386-16MHz SX

80286-12MHz

* 4 MB RAM MEMORY
* 1.2 MB 5.25" FLOPPY
* 1.44 MB 3.5" FLOPPY
* 65 MEG 28MS RLL DRIVE
* 14" VGA COLOR MONITOR
* 16 BIT VGA CARD
* 1 PARALLEL & 2 SERIAL
* 101 KEY KEYBOARD

* 2 MB RAM MEMORY
* 1.2 MB 5.25" FLOPPY
* 1.44 MB 3.5" FLOPPY
* 65 MEG 28MS RLL DRIVE
* 14" VGA COLOR MONITOR
* 16 BIT VGA CARD
* 1 PARALLEL & 2 SERIAL
* 101 KEY KEYBOARD

* 2 MB RAM MEMORY
* 1.2 MB 5.25" FLOPPY
* 1.44 MB 3.5" FLOPPY
* 65 MEG 28MS RLL DRIVE
* 14" VGA COLOR MONITOR
* 16 BIT VGA CARD
* 1 PARALLEL & 2 SERIAL
* 101 KEY KEYBOARD

$1895

$2095

$2395

4MB add $250
16 Mhz add $100

4MB add $250

25 MHz System add $350
20 MHz Cache add $450
25 MHz Cache add $800

Call for other configurations. All prices subject to change.

OPTIONS
Video: Mono deduct $380
Hard D: 85 MB 28ms add $200
120 MB 28 ms add $400
Case:
Mini Tower $100
Floor Tower $150
MS-DOS 3.3 or 4.01 $89.

MICRO IMAGE INTERNATIONAL INC.
1010 W. Fullerton Unit G
Addison, Illinois 60101
UNIX , XENIX, NOVELL are their respective holder.
Circle 485 on Reader Service Card (DEALERS: 486)

Orders:
Tee-Support:
Order Status:
Fax Orders:

(708)
(708)
(708)
(708)

628-0344
628-0304
628-0323
543-1859
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A Modular
and Expandable
33-MHz Machine

T

he CompuStar II , which
is Wells American ' s IBM
PC compatible that lets you
choose the CPU, video, and
number of expansion slots
that are best for you , is now
available in a 33-MHz 80386
version.
You can also configure the
CompuStar II as an 80286,
80386SX, or 80386 with
varying MHz ratings. That's
because all the machine's
processor-related circuitry
comes in separate plug-in
modules that are interchange
able. If you do an upgrade ,
the amount that you pay Wells
American is only the differ
ence between the two
processors .
But the processor isn 't the
only thing that's modular
about this machine : Video
circuitry is on a separate
plug-in card , and you can in
crease the number of bus ex
pansion slots by sliding off
the top and snapping in a bus
expansion chassis. You can
also install up to four 3 1/2- or
5 14-inch floppy disk drives.
The front panel includes a re
cessed reset switch, lock/un
lock key, and power switch.
The I/O module has one par
allel port and two serial ports ,
a disk drive controller, the
hard disk drive interface , and
bus expansion circuitry. You
choose between a hard- or
soft-tactile keyboard.
Price: 33-MHz 80386 ma
chine with a 42-megabyte hard
disk drive, 1 megabyte of
RAM , a floppy disk drive ,
and a Super VGA monitor,
$6155.
Contact: Wells American
Corp., 3243 Sunset Blvd.,
West Columbia, SC 29169,
(803) 796-7800 .

Inquiry 995.

SOMW-12

Using an optional bus expansion chassis, you can add five bus
expansion slots to the CompuStar II.for a total of11 slots.

Watch What
You Eat

T

he American Heart As
sociation' s Cholesterol
Education Program is an in
teractive program for physi
cians, medical students,
pharmacologists , nurses , and
other professionals who want
to learn more about the preven
tive management of blood
cholesterol level s.
The program provides data
from clinical stud ies exami n
ing the link between high
blood cholesterol levels and
coronary heart disease. Full
color graphics describe the
process of atherosclerosis ,
and an animation discusses
lipids and lipoprotein s.
Interactive exerc ises in
clude patient case studies,
where you're given a fic
tional patient 's history, lab
results, and data from a phys
ical exam and asked to pre
scribe treatment. In a basic
tutorial, you 're presented with
Mr. and Mrs. Jack Sprat and
asked to place certain foods on
the appropriate plates.
The program includes a
comprehensive glossary and
bibliography, information on
the impact of diet and high
saturated fat intake on cho
lesterol levels , and the mecha
nism of drug therapy treat
ment. Material will be
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frequently reviewed and
updated.
To run the program's
sound, animation, color, and
interactive capabilities,
you'll need a Mac II or higher
with an 8-bit color card, 5
megabytes of RAM , and 20
megabytes free on your hard
disk drive. A version without
sound requires 4 megabytes
of RAM. A black-and-white
version is also available for
the Mac Plus and SE with
HyperCard 1.22 or higher .
Price: Free for medical
school s and other health care
facilities.
Contact: The American
Heart Association , National
Center, 7320 Greenville
Ave., Dallas, TX 75231, (214)
373-6300.

Inquiry 1000.

Professional
Nutrition Analysis

A

!though anyone con
cerned about monitoring
food intake can use Nutri
Calc HD, the program is de
signed for the professional
who needs to assess diets,
recipes, and menus for their
nutrient content.
Nutri-Calc HD analyzes
diets and recipes for 30 essen

tial nutrients, from choles
terol to sodium. You can set
goals for each client and
display nutrient totals numeri
cally or in pie or bar charts.
The program's database has
more than 3400 foods, in
cluding fast food, brand-name
foods, frozen dinners, and
health foods. You can also add
or delete entries.
The program's Personal
Notes feature lets you save test
results, medical status, and
recommendations for each
person .
Nutri-Calc HD runs on the
IBM PC with a hard disk
drive, 1.8 megabytes of free
memory , and 512K bytes of
RAM.
Price: $225.
Contact: Camde Corp.,
4435 South Rural Rd ., Suite
331, Tempe, AZ 85282,
(602) 821-2310.

Inquiry 1001.

Add 8 Megabytes
to Your PS/2

M

emoryzation 2 is an 8
megabyte memory board
for IBM 's line of 32-bit
Micro Channel Architecture
computers.
Two boards can support 16
megabytes of high-speed ex
tended memory-all , or a
portion, of which you can use
with the latest EMS 4.0 soft
ware applications, Newer
Technology reports.
The board uses 256K-byte
or !-megabyte plug-in single
in-line memory modules with
nine chips . You can combine
the modules in groups of four
to update memory from I to 8
megabytes.
Memoryzation 2 fits :he
IBM PS/2 70, P70, and 80.
Price: 8 megabytes , $2615;
4 megabytes, $1475.
Contact: Newer Technol
ogy, 1117 South Rock Rd .,
Suite 4, Wichita , KS 67207 ,
(800) 678-3726 or (316)
685-4904.

Inquiry 999.

Large format plotters for designers
who want performance,
but can't afford expensive.
Best Price Performance
These days more companies
are concerned about CAD
budgets but don't want to sac
rifice quality or performance.
That's why more design pro
fessionals are turning to
Zericon for large format plot
ting solutions. At 21 diagonal
inches per second and
advanced speed up features
like look ahead vector
analysis, you'll fly through
curves as well as straight lines.
When you buy aZericon plotter,you get
the best throughput for your dollar in
the industry today.

$1695. -$2995.

Factory Direct Pricing
Starting at $1695. for our ValueLine D
size, to $2995. for our
Designer Series A-E
model, we make a
large format plotter
that's just right for
your application.

FEATURES

3610

3620

Z3000

Z4000

MEDIA

CI D

CI D

A-D

A-E

PRICE

1695

1895.

2695.

2995

395

395

8 PE NOPTION
DIA/ SPEED

7ips

15ips

2lips

2Iips

REPEATAB!Ll'IY

.004

.004

.004

.004

x

x

x

x

LCD MENU
CUSTOM CABLE

x

x

No Risk
Money Back
Guarantee
Call Us Today and we'll send you a
full-size sample plot and tell you about
our 1year reliability warranty and our
customer support program which includes
complete product satisfaction or your money
back within 10 days of purchase. We'd like to win
you over as a Zericon customer. And we've got the
products and service to do it. Give us acall. Zericon,
Inc., 40491 Encyclopedia
Circle, Fremont,
CA94538.
In CA (415) 4908380.
FAX (415) 490-3906.

Japanese Warrior created on tl1e Zericon Z4000 A-E

ZERICOl\I
Made in USA

Moreplotter. Not more money.
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Clipper Add-on
Cleans Up
Addresses

Dial-up, Speedy
Dial-up, and
Lightning Leased
ACTION

T

he Action 1496 modem
operates in multiple stan
dard modes-asynchronously
from 1200 to 9600 bps, with
every CCITT standard in be
tween, and synchronously
through leased lines at the
V.33 mode , when speed and
automatic connection are
required .
An automatic callback fea 
ture is handy when there's
phone line trouble and you
need to fini sh a fil e transfer.
The modem includes re
mote configuration and diag
nostic features, so you can
manage a modem network re
motely from a centra l site
over a phone line .
Price: $1795; rack-mount
able model , $ 1745.
Contact: Data Race , 12758
Cimarron Path, Suite 108 , San
Antonio , TX 78249 , (512)
692-3909.
Inquiry 982.

Windows-Based
CASE Tool

0

bject Plus generates
source code for Ada , C,
and C + + using the object
oriented methodology as de
scribed by Peter Coad and
Edward Yourdon in their book
Object-Oriented Require
ments Analysis. The program
includes an element dictio
nary , an Ada and C code gen
erator, and an object reposi
tory that includes all the
objects you've identified .
Object Plus includes a re
verse engineering facility for
importing existing Ada or C
objects with their methods and
types. The program runs on
the IBM PC with 640K bytes
of RAM , Windows 2.0 or
higher, DOS 3. 0 or higher,
and a color graphics card.
Price: $6700.
SOMW-14
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When your leased line is interrupted, the Action 1496 modem
will automatically use its V. 32 dial-up protocols and connect
you at 9600 bps.
Contact: Easyspec , Inc .,
17629 El Camino Real , Suite
202 , Houston, TX 77058,
(713) 480-3233.
Inquiry 985.

Accounting
Software
for the Sun386i

F

or businesses that want
to use the Sun386i work
station for something besides
engineering and science ,
Armor Systems recently re
leased 13 integrated account
ing applications and a report
generator for the Sun3 86i/ 150
and Sun386i/250 .
Excalibur+ Premier runs
under SunOS 4.0 and takes
adva ntage of that operating
system's multitask ing and net
working capabilities. Natu
rally, you can also take adva n
tage of the Sun386i's abi lity
to run DOS applications simul
taneously as sessions in sepa
rate windows. However, the
accounting applications are
straight Unix ports , so they
don't take advantage of the
window-based graphical
interface .
The 13 integrated applica
tions include general ledger,
accounts payable and receiv
able, inventory control, pur
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chase orders , order entry,
billing, point of sale , bank rec
onciliation , job cost , payroll ,
customer information/database
manager, and quick sale.
Price: Bank reconciliation
and customer information
modules , $595 each; all
other modules , $995 each; re
port generator, $ 1095 .
Contact: Armor Systems ,
Inc., 324 North Orlando Ave .,
Maitland, FL 3275 1, (407)
629-0753 .
Inquiry 983.

Put AlphaWorks
in Your Pocket
lphaWorks, a multi
fun ction program with
integrated applications, runs
on the Poqet PC, Poqet Com
puter's I-pound portable
computer that run s on two AA
size batteries. A lpha Works
wi ll be avai lable on ROM-exe
cutable memory cards, let
ting you reserve most of the
computer's 5 12K bytes of
RAM for data.
AlphaWorks' applications
include word processing wit h a
spelling checker and thesau
rus, database management , a
sp readsheet with graphics,
and communications.
Price: $195 .
Contact: Alpha Software
Corp ., One North Ave. , Bur
lington, MA 01803, (617)
229-2924.
Inquiry 989.

A

I

f you throw a mailing or
flier into the wastebasket
without look ing at it, chances
are it's because the address
label is rife with abbrevia
tions , missing punctuation ,
and capital letters-tipping
you off that it 's junk mail.
A program called Dyna
Key .LIB can help you clean up
those mailing lists while re
ducing the number of key
strokes necessa ry to enter
data . DynaKey. LIB conver ts
lists from all uppercase to the
usua l uppercase/lowercase for
mat, translates abbreviations
into a more attractive format
(e.g ., D/M into Dr. and
Mrs.), and adds missing
punct uat ion .
You can use the program
in two ways. In a data-entry
program wr itten in the Clip
per language, DynaKey.LIB
helps the person keying in the
in forma tion by expanding ab
brev iat ions, addi ng missing
punctuation , and adding the
appropriate casing automati
call y. Or you can use Dyna
Key.LIB as a data-cleanup
program. It can convert data
you've downloaded from a
mainfra me into presentable
names and addresses . You
can tailor the casing and ex
pansion characteristics for
each fie ld.
DynaKey. LIB runs on the
IBM PC with all versions of
Cli pper, including the forth
coming Clipper 5.0.
Price: $ 169.
Contact: Peoplesmith Soft
ware, 18 Damon Rd ., P.O.
Box 384, North Scituate , MA
02060 , (800) 777-2460 or
(6 17) 545-7300 .
Inquiry 984.

ENJOY THE POWER OF PERFORMANCE
THE QUALITY AND SPEED OUTDOES ALL OTHERS

SPECIALLY DESIGNED
COMPUTING, FOR ALL THOSE
DEMANDING BUSINESS OR
SCIENTIFIC APPLICATIONS
IQ-80286-12

AFFORDABLE COMPUTING
POWER, IDEAL FOR SMALL
BUSINESSES OR BUDGET
CONSCIOUS STUDENTS
IQ-8088-12

•

$659

$995
• 16-bit 80286 Main System Board Processor.
• Dual 6/12 MHz switchable CPU speed .
• 1MB RAM, expands to 4M B on
motherboard.
• Eight slots ; (6-bit, 2-8-bit) .
• Supports 80287 Math Coprocessor.
• One parallel , 2 serials.
• 101-key "AT" style enhanced keyboard .
• 1.2MB Hi-density 5.25 " floppy disk drive.
• Four 112 height drive bays.
• Western Digital 2:1 Interleave controller.
• 220 watt high capacity power supply.
• Desktop case with Turbo and Power LED
Display, keyboard lock, hardware and
Turbo switch.
• Norton SI Rating 15.9.
• Industry standard Award compatible BIOS.
• One and Zero Wait State operations.
• Clock/Calendar with Battery Back-up.
• Monitor and Hard Drive not included
in above prices.
• MS-DOS 3.3 W/GW BASIC.

• 8-bit 8088 Main System Board.
• Dual 4.77112 MHz switchable CPU speed.
• 640 RAM, expands to 1MEG on
motherboard.
• Eight 8-bit slots.
•Supports 8087-10 Math Coprocessor.
• One parallel port, serial port and game port.
• 101-key "AT" style enhanced keyboard.
• 360KB 5.25" floppy disk drive.
• Three 'h height drive bays.
• Dual floppy controller, supports 720K
format.
• 150 watt high capacity power supply.
• Desktop case with Turbo and Power LED
Display, keyboard lock, hardware and
Turbo switch .
• IBM XT compatible Phoenix BIOS.
• Clock/Calendar with Battery Back-up.
• Video and hard drives not included.
• MS-DOS 3.3 W/GW BASIC.
30 Day Money Back Guarantee
1 Year Limited Warranty

See chart below for Video and
Hard drive Options.
20 MEG
40 MEG

MONO

CGA

EGA

VGA

$999

$1209

$1449

$1691

$1369

$1609

$1851

$1159

YOU PROBABLY NEVER
THOUGHT YOU COULD GET INTO
A RELIABLE BUSINESS SYSTEM
THIS INEXPENSIVELY
IQ-80386-20

$2165
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

32-bit 80386 Main System Board.
Dual 8/20 MHz switchable CPU speed .
2MB 32-bit DRAM subsystem.
System memory expandable to 16MB.
Eight slots; one 32-Bit, Five 16-Bit, two
8-Bit.
8MHz bus clock, wait state selectable.
Supports 80387 Math Coprocessor.
One parallel port and two serial ports.
101-key "AT" style enhanced keyboard.
1.2MB Hi-density 5.25 " floppy disk drive.
Four V2 height drive bays.
Western Digital 1:1 Interleave controller.
200 watt high capacity power supply.
Compact case with Turbo and Power LED.
Display, keyboard lock, hardware and
Turbo switch.
Landmark: 26.5-27.3.
Norton SI Rating 22.5.
Setup diagnostic utility built-in.
Zero Wait State Operation.
Clock/Calendar with Battery Back-up.
Video and Hard Drive not included.
MS-DOS 3.3 W/GW BASIC.

30 Day Money Back Guarantee
1 Year Limited Warranty

30 Day Money Back Guarantee
1 Year Limited Warranty

See chart below for Video and
Hard drive Options.
Upright Cases Available

See chart below for Video and
Hard drive Options.
Upright Cases Available

MONO

CGA

EGA

VGA

MONO

CGA

EGA

VGA

$3015

$3257

40 MEG

$1365

$1575

$1815

$2057

40 MEG

$2565

$2775

80 MEG

$1465

$1675

$1915

$2157

80 MEG

$2795

$3005

$3245

$3487

$2995

$3206

$3445

$3687

120 MEG

16MHz Upgrade add $100
20MHz Upgrade add $200

25MHz Upgrade add $200
33MHz Upgrade add $250

Leasing Terms Available
TERMS: All prices reflect cash discount. We accept cashiers check, cash or certified check. Personal & com pany checks require 2 to 3 weeks to clear. Shipping is included in all cash
pricing . COD orders-add 2% per order. All defective merchandise must have RMA number. All ow 2 So 3 weeks for replacement. All defective items will be replaced or repaired at our
discretion within the limits of the manufacturer's warranty. All return items must be shipped prepaid & insured. Complete 1-year Warranty on system and labor. Full service in-house technical
support throughout & beyond Warranty. All systems fully assembled, te sted, burned in & shipped in computer shipping carton. Prices & availability subject to change without notice. Leasing
also available.

ca••••
ASSOCIATES, INC.

Com-Tek
Data
Systems, Inc.

Panasonic
Automation~

270 Crescent Knoll Road
Libertyville, IL 60048-2418

Office

Corner of Routes 9 & 63
P.O. Box 221
Chesterfield, N.H. 03443-0221

TOLL FREE

Fax 1-603/353-8334

1-800/942-4255
1-800/448-0291

1-603/363-8333

All product names are trad emarks of their respective manufacturers.
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You can't buy back what you didn't
backup.
.
space in your 8088, 286 or 386 computer
If you own a hard disk, you know
· . system, and Unitek supplies everything
how suddenly a power spike, a head
you need for easy installation. Software
crash or a faulty drive can damage it.
features include file-by-file retrieval
And even if you can afford to replace
from a fast mirror image backup, so if.
it on the spot, can you afford to .re- .
you accidentally erase one file you don't
create all your data from scratch ?
have to write over your whole disk to
The Unistream series tape backup
. get it back. The backup starts With a
syst~m gives you streaming tape speed
in a .3M data cartridge. It backs up five
simple menu co~and and finishes by
itself, with no supervision.
megabytes a minute, so you'll spend
The Unistream series tape backup
more time each day being productive . . ·
It mounts directly into ·a ny half-height
comes in two capacities, 60 megabytes
and 125 megabytes. Each unit
backs up five megabytes per
minute. That's Jive times as fast
as non-streaming tape drives
that cost about the same.
Finally, we back you up in
yet another way with our full one
year warranty, all parts &labor.
So call us toll-free today
before you get that fatal error.

e
1-800-323-3244
© 1988 U~itck Microsystems Corp. i.rrustream is a trademark of Un Itek Microsystems Co~rati~n .
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Unitek Microsystems Corp.
7540 Quincy St. Bldg D :
Willowbrook;IL. 60521
Phone: 312-323:..3395 Worldwide.
Fax: 312-887-0448

Circle 491 011 Reader Service Card (DEALERS: 492)

SHORT TAKES
BYTE editors ' hands-on views ofnew and developing products

Portable Mainframe
Laplink Mac Ill
Intelligent Graphics
Controller 20
Gray F/X
Fax96

How Portable Can a Portable Mainframe Be?

P

retty portable, as it turns
out. A few months ago,
Opus Systems introduced the
Personal Mainframe, a copro
cessor card designed around
the Motorola 88000 RISC
CPU ; the card can plug into a
16-bit slot in any IBM PC AT
clone. Now Opus is back, this
time with a faster version of
the card and much more soft
ware to run on it, including
Unix , X Window System, Mo
tif, word processors, and
spreadsheets . Better still, the
company is offering the card
installed in a lunchbox-style
portable computer, making it
the first portable RISC work
station. At 22 pounds, it's cer
tainly portable-andat21 mil
lion instructions per second
(MIPS), it can outrun many of
its deskbound workstation
brethren .
The Portable Mainframe,
actually made by NEC, is a
16-MHz 80386SX -ba sed
lunchbox portable -a conven
tional AC-only portable sys
tem with a 640- by 480-pixel
monochrome gas-plasma dis
play , 2 megabytes of RAM, a
40-megabyte hard disk drive,
and three expansion slots. In
one of those slots is the Opus
coprocessor card, which has a
Motorola 88000 running at

either 20 or 25 MHz, from 4 to
24 megabytes of RAM, and
twin 16K-byte caches for in
structions and data.
The 80386SX handles all
I/O, including screen updates,
keyboard input , printer and
serial ports, and disk drives.
That leaves the 88000 free to
run Unix, and it runs it faster
than many other RISC work
stations, including SPARC
based Suns and MIPS-based
DECstations. It even bench
marks faster than Data Gener
al's AViiON, which uses the
same RISC CPU , probably be
cause so much of the Portable
Mainframe's I/O housekeep
ing is done by the 80386SX.
With a 20-MHz 88000, the
Portable Mainframe is rated at
17 VAX MIPS; at25 MHz, it's
rated at 21 MIPS . (For com
parison, a 16-MHz 80386 of
fers about 3 MIPS.)
While it's handling the I/O
for the 88000, the 803 86SX
has lots of spare time for run
ning programs under DOS .
You can simultaneously run
Unix on the 88000 and DOS on
the 80386SX. You can also
transfer files between Unix
and DOS, hot-key back and
forth between them , and even
execute commands and pro
grams of one operating system

from the other.
But the Portable Main
frame does have an Achilles '
heel: the creaky , old 16-bit AT
bus. Because the coprocessor
card plugs into an ordinary AT
slot, it's easy to add other AT
compatible cards to the sys
tem-a big advantage . But the
AT bus also slows down I/O
throughput. Although the
88000 CPU may be rocketing
along at 21 MIPS, the AT bus
is limited to a throughput of
only around 16 megabytes per
second. That's just about
enough to constantly update a
VGA screen, but it's not nearly
enough for the oversize
screens favored by most of to
day's workstation users for en
gineering simulations. Unless
Opus adds a video connector
to its coprocessor card , or de
signs a Micro Channel Archi
tecture or Extended Industry
Standard Architecture version
of the card, the Portable Main
frame may never be the ma
chine of choice for engineers
or scientists who are studying
fluid dynamics or structural
stress.
On the other hand, it may
turn out to be perfect for recal
culating spreadsheets, a job
that requires pure processor
power, not pretty pictures.

Regular DOS spreadsheets
like Lotus 1-2-3 will run on
the Portable Mainframe , but
only at DOS speeds. However,
QCalc , a Lotus 1-2-3-com
patible Unix spreadsheet pro
gram , has an 88000 version
that should be available by the
time you read this. In addition,
Lotus 1-2-3 will be available
soon in a Unix port done using
XDOS from Hunter Systems .
A Unix version of WordPer
fect also runs on the Portable
Mainframe , and other 88000
based software is rapidly be
coming available , thanks to
the 880pen Consortium , a
group of 88000-based work
station vendors who have de
veloped a standard software
environment so that the same
shrink-wrapped software can
run on any 880pen-compat
ible computer.
Does the Portable Main
frame really qualify as a por
table mainframe? It may have
mainframe MIPS, but it does
not have mainframe through
put. On the other hand , it
doesn't have a mainframe
price, either. Andatjustunder
1 MIPS per pound, it's cer
tainly the most concentrated
processing kick available to
day. With its merger of DOS
compatibility and RISC
power, the Portable Main
frame may be just what some
microcomputer users have
been waiting for. o

-Frank Hayes
continued

THE FACTS

Portable Mainframe
$13,995 (20-MHz
version)
Opus Systems
20863 Stevens Creek,
Building 400
Cupertino, CA 95014
(408) 446-2110
Inquiry 1008.
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Move It
Anywhere
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Mac Ill
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ntil recently, if you
wanted to move a pleth
ora of files from one Macin
tosh to another, your choices
were either expensive or com
plicated beyond belief. Ironi
cally, those in DOSdom were
better off: A utility program
from Traveling Software,
called LapLink, allowed easy
batch-file transfers between
computers via a serial cable.
The company also introduced
LapLink Mac, which let you
copy files in bulk from an IBM
PC to a Mac . This was fine if
you were migrating from one
machine to another, but what
the Mac community sorely
needed was Mac-to-Mac file
transfer capability. This , un
fortunately, was precisely
what earlier versions of Lap
Link Mac lacked.
Leave it to Traveling Soft
ware not to overlook this need
for too long. LapLink Mac
III not only delivers the tradi
tional Mac-to-PC batch-file
transfers, but it also handles
Mac-to-Mac transfers . And
you accomplish transfers be
tween Macs in a variety of
ways: via a serial cable, the
AppleTalk network, or a
modem. Passwords are re
quired for transferring files
over the network or through a
modem, which is an important
security feature . If you're try

U
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ing to put files onto a Mac Por
table to do a presentation, you
can even use a special optional
SCSI cable to perform a high
speed transfer directly to the
Portable's hard disk d rive .
Why no SCSI ID conflict with
the Mac Portable' s CPU? It
turns out that the SCSI ID of
the Portable can be modified
by software, a feature used by
LapLink Mac III .
The package comes with
software for both the Mac and
the PC. A unique cable solves
your serial-port connection
hassles: One end of the cable
has a male mini-DIN-8 con
nector (for a Mac) ; the other
end is a three-headed hydra
that has a female DB-25 con
nector (for a PC), a female
DB-9 connector (for a PC),
and another male mini-DIN-8
connector (for a Mac) . Trans
fers between Macs over this

serial cable can hit a peak of
750,000 bps, well over the
rated maximum of 57 ,000
bps. LapLink Mac III man
ages this feat with a small ac
celerator module that plugs
into the DB -25 connector.
This accelerator uses an oscil
lator that clocks the data
through the serial ports at the
higher rate . It's the same tech
nique DaynaTALK and TOPS
FlashBox use with their
LocalTalk network boosters .
I tried a beta version of Lap
Link Mac III on a Mac Plus, a
Mac II , a Mac Ilx , and a Mac
Ilci . The PC software wasn't
very stable, but that's OK .
Given Traveling Software 's
track record with the PC-only
version, I'm sure it will be
fixed . Instead, I chose to look
at how LapLink Mac III han
dled new ground: moving Mac
files about. The Mac interface

THE FACTS

LapLink Mac III
$189.95

running MS-DOS 2.11
or higher.

Requirements:
Mac Plus, SE, SE/30, II
family, or Portable
running System 5. 0 or
higher. IBM PC, XT, AT,
PS/2, or compatible with
256K bytes of RAM

Traveling Software, Inc.
18702 North Creek
Pkwy.
Bothell , WA 98011
(206) 483-8088
Inquiry 1009.

is considerably improved over
the earlier versions: Instead of
a small window with the trans
fer managed by the PC , you
have two windows that present
an SFFile-style directory of
files on the source and target
machines. Make a few mouse
cl ick s to se lect files, and
you're started. Transfers over
the serial cable with the accel
erator were fast and smooth
using both Finder and Multi
Finder. The transfers over
BYTE's LocalTalk network
ran more slowly, but some of
the delay is due to AppleTal k's
protocol overhead.
I left LapLink Mac III run
ning on the Mac II equipped
with a Hayes modem at work
and dialed into it from home
using a Mac Plus and an Apple
modem . Using the appropriate
password (you can give out
several passwords, each one
providing different degrees of
access), I connected success
fully and could view not only
the files on the Mac II, but
those files on the network
servers as wel I. I was able to
send and receive files to the
"remote" computer, but the
transfer rate is much slower
than a conventional XMO
DEM transfer. Traveling Soft
ware promises that the modem
and network transfer rates will
be faster in the release version.
Best of all, these transfers
can be bidirectional-that is,
the receiving system can initi
ate a file transfer as well. I
connected two Mac Il s by
modem and sent files from each
to the other simultaneously.
LapLink Mac III handled all
transfers (i.e., serial, net
work, and modem) reliably .
The variety of ways Lap
Link Mac III moves files about
will solve many file transfer
headaches . The modem op
tion even lets you send a soft
ware update to that poor soul
in the field. I'll be direct : This
product will answer a lot of
problems for Mac users. If you
need to move a lot of data about
among different Macs or even
to PCs, LapLink Mac III pro
vides the means. o

-Tom Thompson
continued

Embedded sysrems desig ners have already used CrossCode C in over 577 differenr applicarions.

CrossCode C has twelve important
features to help you program your
68000-based ROMable applications
It' s the one 68000 C compiler that's
tailor-made for embedded systems development
rossCode C is des igned spec ificall y
to help yo u write RO Mable code fo r
all members of the Motorola 68000
fa mily. It comes with these twe lve spec ial
fea tures to help yo u get yo ur code int o
ROM:

6. Register Optimizat ion : Ten reg is
ters are rese rved fo r your reg ister vari 
ables, and there's an option to automati
call y dec lare all stack variables as
register, so you can instantl y optimi ze
programs that were written without
reg isters in mind.

A 100 % ROMable Compiler:
CrossCode C splits its output into fi ve
memory sections fo r easy placement into
RO M or RAM at link time.

7. C Library Source: An extensive C
li brary cont ai ning over 70 C functions is
prov ided in source fo rm.

C
l.

2. Integrated C and Assembler: You
can wri te yo ur code in any combinati on of
C and assembly language.

3. Readable Assembly Language
Output: The compiler generates assem
bly language code with your C language
source code embedded as comments, so
yo u can see eac h statement 's compiled
output.

4. Optimized Code: CrossCode C uses
minimum required prec ision when eval
uating expressions. It also "folds" con
stants at compil ation time, converts
mult iplicati ons to shifts when poss ible,
and eliminates superfluous branches.
5. Custom Optimization: You can op
timize compiler output fo r yo ur applica
tion because you control the sizes of C
types, including pointers, fl oats , and all
integral types.

8. No Limitations: No matter how large
yo ur program is, CrossCode C will com
pile it. There are no limit s on the num ber
of symbo ls in yo ur program, the size of
yo ur input fi le, or the size of a C functi on.
9. 68030 Support: If yo u' re using the
68030, CrossCode C will use its extra

instructi ons and add ress ing modes .
10. Float ing Point Sup port: If yo u' re
using the 6888 1, the compil er perfo rm s
fl oating point operations th rough the
coprocessor, and fl oati ng po int register
vari ables are stored in 6888 1 reg isters.
11. Pos ition Independence: Both pos i
ti on independent code and data can be
generated if needed.
12. ANSI Standards: CrossCode C
tracks the AN SI C standard, so your code

will always be standard , too.
There 's More
CrossCode C comes with an assembler,
a lin ke r, and a too l to help you prepare
yo ur objec t code fo r transmi ss ion to
PR OM programmers and emul ators. And
there's another spec ial tool that gives yo u
symbolic debuggin g support by helping
yo u to prepare symbol tables fo r virtuall y
all types of emulators.
CrossCode C is ava il abl e unde r MS
DOS fo r just $ I 595, and it runs on all IBM
PCs and compatibles (640K memory and
hard disk are required). Also avail able
under UNI X, XENIX , and VMS .
CA LL TODAY fo r more in fo rmati on:

1-800-448-7733
(ask fo r extension 2003)
Out side the United States, please dial

PHONE: 1-708-971-8170
FAX: 1-708-971-8513
SOFTWARE DEVELOPMENT SYSTEMS, INC.
DEPARTMENT 23
4248 BELLE AIRE LAN E
DOWNERS GROVE , ILLINOIS 60515 USA
CrossCod c"' is a trade mark or SOFTWARE DE VELOPMENT
SYSTEM S, INC. MS-DOS® is a reg istered trademark or

Microsof1. UN IX® is a registered tradema rk of AT&T. XEN IX®
is a registe red trademark of Microsoft
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Take
the Graphics
and Run

I

n today's world of graphical
user interfaces running
ever-more-sophisticated
graphics-based applications,
even the fastest systems get
bogged down, because the
graphics processing is still
handled by the main system
processor. But help is on the
way in the guise of Hewlett
Packard' s Intelligent Graph
ics Controller 20 (IGC).
This is the first shipping
graphics board to use the
TMS34020 chip from Texas
Instruments . This powerful
and sophisticated dedicated
graphics processor hums
along at a fleet 30 MHz. The
IGC handles all the graphics
work and does it faster than
your system's main processor
could.
While the IGC comes with a
well-designed installation
utility and an excellent man
ual, installing it isn't for the
faint of heart.
Since my monitor wasn't in
cluded in the installation util
ity, I had to go through a cus
tom monitor installation and
install drivers and additional
software. It all took a while,
but the end results are down
right amazing.

Using Windows beca me an
entirely new experience. Most
noticeable , of course, is the
crisp 1280- by 1024-pixel
maximum resolution that the
JGC gives you . But the proofof
the IGC's graphics muscle
came when I kept opening new
windows that were running dif
ferent graphics applications.
With my VGA , each graphics
window that's opened slows
down all the other windows.

With the IGC, however , there
is no discernible degradation
in performance.
As you might expect, the
IGC outdoes itself in CAD ap
plications. Using AutoCAD
with the well-known drawing
of St. Paul's Cathedral, a re
draw that took about 2 seconds
with my VGA popped onto the
screen in about a third of a sec
ond with the IGC . And the 2
seconds required to zoom into

THE FACTS

Intelligent Graphics
Controller 20
$2495; 34010-based
version, $1000
Options:
512K-byte video RAM
upgrade, $400; 512K-byte
RAM upgrade, $330.

Requirements:
IBM AT or compatible.

Hewlett-Packard Co.
3404 East Harmony Rd .
Fort Collins, CO 80525
(303) 229-3800
Inquiry 1010.

the image under VGA was re
duced to about half a second.
When these common opera
tions happen so quickly, they
appear instantaneous.
The IGC has drivers for
Windows (286 and 386) ,
AutoCAD , and GEM. But it
will work with all applications
that conform to TIGA (Texas
Instruments Graphics Archi
tecture) and DGIS (Direct
Graphics Interface Standard).
All major software developers
are in the process of incorpo
rating DGIS into their existing
and future applications, so it
will just be a matteroftime be
fore the IGC will work with
them all. Right now, it can
bring its power to many com
monly used applications, in
cluding Lotus 1-2-3 and Word
Perfect. To get its maximum
resol11tion , you'll need the
type of high-end monitor that
normally sells in the $2000
range. You can use the IGC
with lower-priced monitors ,
but the maximum resolution
drops to 1024 by 768 pixels .
If you need the IGC ' s reso
lution and speed in your day
to-day work, it's an unbeat
able bargain. And what's
especially significant about
the IGC is that it brings to the
IBM PC the type of graphics
power that's been available
only, at a much higher price,
on the Macintosh . o

-Stan Miastkowski

Gray F/X: Xerox Brings Good Image-Editing Tools to DOS

I

f you'd asked me a week ago like changing brightness and
to recommend an image contrast, sharpening or soft
editing program for a DOS ening edges , redistributing
computer, I'd have recom gray values, copying and past
mended that you buy a Macin ing parts ofa picture, zooming
tosh. But after working with a in' and out, and doing little
new gray-scale raster editor tricks like rotating, slanting,
from Xerox Imaging Systems, and warping part of an image.
I'd say soup up that DOS box
The brush tools don't have
with some extra memory and the capabilities of, say, PC
get a copy of Gray FIX.
Paintbrush IV , but they're ad
Gray FIX is designed to ma equate for a program that isn't
nipulate monochrome images, trying to be a paint program.
either imported from another You can use the brush, which
application or scanned in di-· comes in a few different sizes,
rectly. The program has al I to touch up an image or to draw
the basic image-enhancement something into the picture.
tools you'll need to do things
continued
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Seagate's ST1096 Family
DISC

DRIVES

ven to the experi
enced observer,
adisc drive is a
technological marvel. With discs
spinning at 60 revolutions per second,
the mechanicsinvolved are astound
ing. It takes acompany with aunique
level of skill and experience to pro
duce drives in volume that perform
reliably year after year. Acompany
like Seagate.
Our 3.5" ST1096 family is a
great example of Seagate craftsman
ship. Featuring achoice of 42, 60 or
83 formatted megabytes, these high
performance (24 msec average access
time) drives are ready for demanding
PC and Apple®applications. The
family offers ST412/MFM and SCSI
interfaces for application flexibili ty.
And they all feature a50,000 hour
mean-time-between-failure rate.
Like the artist who spendsyears
perfecting his craft, Seagate has spent
the past decade mastering the fine
art of disc drives. For more informa
tion on our multi-faceted product
line, contact your authorized Seagate
distributor, or call Seagate directlyat
800-468-DISC, or 408-438-6550.

&5> Seagate
Apple is a registered trade marl of .~pple Computer. In.::.
ScagmcandtheScagate!ogoarcrtgist.ered tradcmarb ofScagatcTechnology.lnc.
O J989ScagateTechnology, lnc.
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INTELLIGENT
SERIAL I/O CARDS WITH

DYNAMEMORY'"!

THE FACTS

.

Gray FIX
$495

higher. Expanded
or extended memory is
recommended.

Requirements:
IBM AT compatible
(80286 or 80386) with a
hard disk drive (at least
10 megabytes free), a VGA
display, and DOS 3.0 or

The PCSS-81 is GTEK's most popular intelligent serial 1/0 card .
It provides 8 channels for PC/ XT I AT/ PS2-286 and is DOS
compatible . The PCSS-81 has 32K of Dynamemory , user up
gradeable to 128K bytes . Dynamemory dynamically allocates
buffer ram as need .

The MCSS-91M is GTEK's newest intelligent card for the Micro
Channel. The MCSS-91M provides up to 9 serial channels and
up to 1 Megabyte of Dynamemory. Dynamemory dynamically
allocates buffer ram as needed.

Fast -Intelligent - Affordable
If speed is what you want,
GTEK's Model 9000 Eprom
Programmer will never let
you down . Its quick and in
telligent programming al
gorithms give you super
fast speed, and you can
program the chip of
your choice, includ
ing MPUs, erasable
bipolar prom equiva
lents and Megabit Parts.

Call Toll Free 1-800-282-GTEK (4835) for
details on these and other quality GTEK products .

O.E.M. and Distributor Inquiries Welcomed!

GTE K ®.INC.

Development Hardware & Software
P.O. Box 2310
Bay St. Louis, MS 39521 ·2310

Fax: 1·601 ·467-0935 MS & Technical Support 1·801-487·8046
Mk:ro·Chonn•I S. PC/XT/AT/PS2 a11" ReglJlertdT1od•matll1 of IBM Ce>rp.
[)ynomemorylsatradamarko!CiTEl<, lnc.
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Circle 138 on Reader Service Card
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The brush is smart enough to
pick up any shade you select
and allow you to paint with it.
The program's designers
have avoided the trap some de
velopers fall into of loading
the interface screen with too
many function icons and tool
boxes. Gray FIX's workspace
is clean and unobtrusive, and
it doesn't overwhelm you with
boxes and bars that get in the
way. The scanning portion of
the program is the simplest
I've seen yet; it reminded me
of the Apple scanner software,
which lets you preview the
image and adjust the margins
before punching it in.
Gray FIX is a program
that's frame-oriented; in order
to work with a piece of an
image, you first have to draw a
frame around it (rectangular
or free-form). This works eas
ily enough, but I didn't find it
to be particularly intuitive. I
kept expecting it to work like a
Mac program . Once you've
framed something, though ,
you can quickly change the
way it looks, or the way every
thing else around it looks.
Although the program will
work with graphics devices ca
pable of 256 shades of gray, it

Simple
and Low-Cost
Faxing
at Its Best

0

nee upon a time, fax ma
chines cost thousands of
dollars and required their own
corner of the office . Now,
with the remarkable Fax96
from Fremont Communica

Xerox Imaging Systems
535 Oakmead Pkwy.
Sunnyvale, CA 94086
(408) 245-7900

Inquiry 1011.
is limited to 64. For most ap
plications, this probably isn't
a big deal. But to some poten
tial users, this could be a fac
tor. Gray FIX will work with
most monitors (VGA), scan
ning devices, and printers that
are IBM-compatible . Scan
ning resolutions are 100, 150,
or 300 dots per inch, in half
tone, line art, or 16 out of 64
shades of gray. The program
will work with TIFF, IMG
(GEM), CUT (Media Cyber
netics), PCX (ZSoft), and
Postscript files .
I worked with a beta version
of Gray FIX, primarily on a
BitWise 80386-based system
with an inordinate amount of
memory (8 megabytes) . The
program ran like a charm, al
though some operations taxed
the system's RAM . Although
Xerox says you can run Gray
FIX on an 80286-based sys
tem, I'd recommend that only
to people with patience and
time to kill.
Xerox has a reputation for
coming up with great ideas
that don't quite make it in the
commercial computer market.
This package could help the
company shake that rap . D
-D. Barker

tions, you can add fax capabil
ity to your IBM PC for less
than$200 .
The Fax96 is a half-length
plug-in card that will send and
receive Group 3 faxes at 9600
bps. With the easy-to-use soft
ware that accompanies it, you
can send ASCII, TIFF, or
PCX files directly from your
hard disk to almost any fax
machine in the world, and
continued
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Reach for ultimate portability~~,~:,
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200 MBytes of power, speed and security
in a revolutionary, removable hard drive.

A

t last, the Disk Pack gives
you everything you've al
ways wished for in a data
storage system. The speed and high
storage capacity of a hard drive. The
ease and convenience of a floppydisk
ette. And the safety of a tape backup.
All wrapped up in a state-of-the-art
rugged unit, about the size of a paper
back book. Designed to make your life
a lot simpler and more secure.
True portability is here
just picture this:With the Disk Pack
you carryyour whole work environ
ment with you , wherever you go. All
your files, all your data stayorga
nized and configured just the way you
created them. Between
your office and remote
sites. Or home. Or an
other department. You
can even mail a Disk
Pack. It's that
rugged.
7/Je Disk Pack frees
you f rom /be constminls
work e1111ironme11 I fits in the palm ofyour band.

Total security for your data
Simply slide out a Disk Pack module
and lock away your entire business
customer base and payroll figures in
a drawer or safe. Same for lawyer,

banker or accountant sensitive data
and Uncle Sam confidential infonna
tion. All fullysecured in a snap.

system and between systems. Link
modules up for a whopping Half
GByte + of on-line data. Store them
for unlimited off-line data. And do
lightning-fast data backups.
That's not all. The Disk Pack turns a
shared computer into your fully per
sonal machine within seconds. It's
ideal for space grabbing applications
such as color graphics, CAD, or
music. One Disk Pack module does
the job of
I00 diskettes.
Ten times
faster. And with
a lot less hassle.
And thanks to
the Disk Pack's
unique archi- r/a/11 security. /.ock ii {//Ufl)'
(ecture, you,ll {I/Ir/ fo rget aboul 11ccir/e11/11/ or
use it equally
i11/e11/io11a/ data loss.
well on any Mac,Apple, PC-compati
ble or PS /2 computer. It's that advanced.

Gel full r/a/11 por/11/Jilily and security 011
lbt•computer ofyour cboice. Maciulosb.
PCliJmpali/Jle or l~Y/2.

Blazing speed
Rock-solid reliability
Limitless expansion
Breakthrough technology makes the
Disk Packfour to five times more
reliable than other removable prod
ucts. Access times as low as 13 ms
make it one of the fastest hard drives
on the market. The Disk Pack doesn't
limit you to a single storage capacity
either. You can interchange 20-, 40-,
80- or 120-MByte modules in your

For more ir!formation call

1-800-322-4744
~D1sKPACK®

------------Circle 197 on Reader Service Card

-==--\ YES! / 1rnn / to know more about Mega Drfoe Systems'
/lard Disk Cme mu/ Maintenance·· 1odt~J(
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Disk Pack mu/yourfree booklet "20 Valuable Facts About

711e new standard in data storage tec/mology
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1900 Arenue of the Sta rs, Suite 2870
Los An geles, CA 90-067 (21J) H6·1663
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storage technology. Please msb me more information about /be
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-
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Phone( _ _ ) _ _ _ _ _ __
Mega Drh·e Systems, Inc.
1900 :\1-cnue of 1he Stars, Suite 2870
Los Angdes, CA 90067
(2ll ) l5•-" •l
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Circle 208 on Reader Service Card

SHORT TAKES

Read Mac Disks in a PC
Match Maker
- the best way to share data between a PC and
a Mac. The MatchMaker card lets you plug a
Macintosh floppy drive into a PC.

Honey, T h ey Slnunk
th e Compaq SLT
"""- .. ,..... .......
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Easy-to-install half-size card.
Use any external Macintosh drive.
DOS-like command software included.
1 year warranty, Made in USA.
Also available; MatchPoint-PC to
read/write Apple II disks.

''. .. by far the most cost effective solution .. ." PC WEEK

Mic:r-a5alutian§
Computer Products

<
<D

132 W Lincoln Hwy.
DeKalb, IL 60115
(815) 756-3411

Vector™ TE'(

0

Q

The most complete micro typesetting system avail
able today. Scalable fonts, font effects. TEX standard
and powerful new features. Saves more than 80% of
storage as compared to otherTEX's. Supports all ma
jor printers. Leaves other TEX's in the dust. Only $249.

~
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NewfaseTM 1or WordPerfect

0

lD

The Instant font generator for WP 5.0/5. l. Create
high-quality fonts as you need them. Use 90% less
storage than wtth BttStream. Get camera-ready out
put on most lasers and dot-matrix printers. Comes
wtth not l but l O scalable fonts. Special symbols,
foreign characters, and more. Optional Greek. Cyril
lic, APL, astrological fonts. From $149.

0
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Fonts a-la-carte

~

LaserJet sotttonts generated in seconds! Much faster
than BttStream. Much higher quality than Glyphix.
Save time. $$'s, space. From $25.

a
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today for the latest catalog.
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(718) 575-1816
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88

67-30 Clyde Street, H2N Forest Hills, NY 11375
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THE FACTS

Fax96
$195

or Hercules). A graphics
printer is optional.

Requirements:
80386 system with 384K
bytes of RAM, a hard disk
drive with 1.5 megabytes
of free space, DOS 2 .1 or
higher, and a graphics
display (CGA , EGA , VGA ,

Fremont
Communications Co.
46309 Warm Springs
Blvd.
Fremont, CA 94539
(415) 438-5000

receive faxes even when you
are running an application.
The low price and small
size of the Fax96 are due to a
new single-chip fax controller
from Yamaha that replaces the
Rockwell chip set used by
most PC fax boards .
Installing the Fax96 was
easy. The manual provides
complete, illustrated instruc
tions for setting jumpers to
choose the communications
port and IRQ level and for in
sta 11 ing the fax software .
When you want to send a file,
you enter fields on a "cover
page" pop-up window .
Faxes are received in the
background , which means you
don't need the Fax96 software
loaded. If you ' re running an
other application, a little win
dow pops up on the screen, and
program execution halts until
the fax is received. I tested re
ception while running a vari
ety of applications (e.g. , Lotus
1-2-3 and Windows) and
found no interference.
Received faxes are stored on
disk and can be called up from

Inquiry 1012.
a menu for screen display and
output to a variety of printers ,
including the Hewlett-Pack
ard LaserJet. The Fax96 soft
ware maintains a log of sent
and received files . Before
sending files , the Fax96 soft
ware has to convert them to fax
format , which takes about 40
seconds per page. Transmis
sion takes between 20 and 50
seconds per page, depending
on their complexity.
My only complaint was
wjth the software, which is
slow and lacking in flexibility .
Fax96 software doesn ' t in
clude a phone log (nor will it
access other phone logs , such
as SideKick's), so each trans
mission requires you to reenter
the whole cover page. My beta
version had trouble sending
PCX files . File handling is
clumsy and slightly illogical.
And it doesn ' t include ad
vanced features like fax broad
casting or time-delayed trans
mission . On the other hand ,
these are drawbacks I can live
withfor$195. •
-Andrew Reinhardt

ced Group Innovations.

e av~ .be~nbuild~ personal computers since
198'6 as an OEM group of Everex. To date we
have shipped 500,000 of them to earn the repu
tation of prdtlucing solid, reliable products. The
continualfy increasing demand from the retail
AG I
Model

AGI
1700A

AGI
1700C

AG I
3000G

AG I
30000

AG I
3000L

channel had neeessitated a spin:..off ,o ..
group into a full-fledged Everex subsiaiacy with
a unique brand-name; AGL.. A~vanced Group
Innovations Computers, the naine reseller&· and
distributors implic:Jdy count on. '
Call us today for further information.
AGI
3000K

AGI
La ptop
fE-;"
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CPU

286/ 10

286/ 12

386SX/1 6

386/20

386/25

386/33

286/12

Desktop/
Tower

Desktop

Desktop

Desktop

Desktop

Desk top/
Tower

Desktop/
Tower

Laptop

10

15.7

18

25.4

40

53 .3

15.3

(415) (j83 ~2,80.9

1.6

2.5

2 .8

3.64

5.9

7.94

2.41

Fax i (415) 683:4135
484.6 0 Kato Ro1!d, Fremont;_<2A 94~ 38

::>: Advanced Group' Innovations

.. A SubsidJo ry o r Exerex Sysj e_m s, Inc. :~~ 
:c. ~5;- . ·' ~-

To Order, Call
Landmark

~--

~"'- ·

AG: f 'is a trade.mark o f AG J Com pute rs. Inc ., AG ! Com pu ters Inc. is a rcg is1crcd tradema rk o f Advanced Group In no vm ion s.
1\G l ad lv.1 10/89
E\1crcx is a trademark o f Everc x Systems 1;1c. A ll s pecificati ons are subjec1 to chan ge w itho ut notice .
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~We'll

Keep
~~£1,a You Flying
Introducing Free ii'l•'i On-Site Service
In addition to great prices, Swan has
developed a reputation for superior
after-sale support. Now, great support
has become even better as we introduce
an exciting new benefi t: On-site Service
from TRW - FREE for one year if you
buy one of our 286 or 386 systems.*
This service is also available to XT10
customers for only $59.
Here's how it works: If you have
any problems with your Swan system,
call our toll-free number and ask fo r a
teclrnical support person . In many cases,
these experts will be able to determine
the problem at once. If a replacement
part is required, the part will be shipped
overnight to your site and TRW will be contacted . A TRW representative will
call you to set up a visit to your site. In most cases the service visit will occur
within 24 hours, the replacement part will be installed and you'll be back in
business. You won't find fas ter, easier service anywhere.
Wan t ex tended coverage? TRW on-site service for your second and third
years is available at very reasonable prices. Call fo r details. Also available:
installation of your system by TRW.

Expanded Technical Support
In conjunction with TRW on-site service,
our technical support team is now avail
able 9 a.m . to 9 p.m . (EST) weekdays
through our main toll-free number.

Swan Online
We have launched Swan OnLine, an
electronic bulletin board for our cus
tomers .. .and future customers. Call
(814) 237-6145 to sign-on to Swan
OnLine and learn about our electronic
mail service, special interest groups for
each machine type, software available
for downloading, specials on selected
products and much more.

30-Day Satisfaction Guarantee
Our 30-day guarantee+ means you can try any Swan-brand product for 30 days to
be sure that it meets your expectations. If it doesn't, send it back for a full refund .
N o questions asked!

Sp.e cial Support for Educational,
Corporate and Government Customers
The Swan Educational and Corporate Sales (ECS) team is dedicated to serving
the special needs of the education, business and government marketplace. Staffed
with seasoned professionals, the ECS team has worked with thousands of organi
zations to help them get the most value from their computing budgets.
Special services include: credit terms for qualified organizations, no
minimum order quantities, a special toll-free 800 number fo r ECS customers
·
and price incentives on volume purchases.
•Serv ice in remote locations may incur ;idditinn.11 trnvel charges. C.1 1J for dct11ils. 11tems re tu n wd mus t be as- new, wil'hou ! modific;i tion or
damage. Shipping charges and upgrndc fees ilre not rcfund;iblc.

Swan 386/33
Fast, powerful, and expand able - this
Swan flies high above the rest of the fl ock.
Sta11dard features include:
• 80386-33 33/8 M Hz
• No rton SI (ve r 4.5) 41.8
• La11d111ark (ver 0.99) 58.7
• Power Meter (ver 1.3) 7.583 Ml PS
• P/10e11 ix BIOS
• 1MB of 32-Bil RAM Expandable lo 16MB
• Sltadow RAM fo r Video & BIOS
• 32K of SRAM Cache
• Intel 80387-33 & Weilek 3176
Coprocessor Socket
• 230W Power Supply
• 6 Exposed 5.25" Half Heigill Device Bays
• l2MB 5.25" & 1.44MB 3.5" Floppy Drives
• Ports: 2 Serini, I Pam/lei
• 8 Expn 11sio11 Slots: 1) 32-bit, 5) 16-bit, 2) 8-/Jit
• Enha nced 101 Key Keyboard
• Clock Calendar w/Batlery Back11p
• Swan Setup & Utilities Diskette
• QA+ Diag nostic Benc/1111nrk Program
• Micronics EMS 4.0 Software
• Microsoft MS-DOS v. 4.0I
• One year free TR W 011-sile service

$3499

Base Sys tem w ith Dua l Floppies, No Vid eo
VIDEO OPTIONS

386/33

Incl ude Mon itor & Video Adap ter

14" Flat VGA
Drive Options Mono Mono Mono
w ( ISO MBO Bms)
& ·1:1 Int erleave
w /300MB (16.Sms)
Sync. SCSI lnterfocc

w/600 MB 06.Sms)
Sync. SCSI Interface

VGA

Color

$4999 $5048 $5199 $5599
$5749 $5798 $5949 $6349
$6449 $6498 $6649 $7049

Order Now Toll-Free

1-800-468-9044
FAX: 814-237-4450 • Internationa l: 814-234-2236

Call Today For Our Free Catalog

mm

Flying for Less
All System Prices Reduced!

Swan 386/20
"Tussey's Swan 386/20 fli es."
- Co111p1.1ter Shopper, April 1989
Graceful ly combining power and
performance, this Swan ha s soa red
to th e upper limits of toda y's tech
nology.

$1599

Base System with Singl e Floppy, No Video

386/20

VIDEO OPTIONS

Jn dudc• MunilHr

Drive Options Mono
w / 48Ml3 (28ms)
& 1:1 lntcrlc.we
w / 80MD (28ms)
& 1:1 Jntcrle.wc

w / 15UM B (18ms)
ESDlw/ 1:1 lnl\'11!:.1w

f;; V1d1~ >

14"Flat
Mono

,\d .1pt••r

VGA VGA
Mono Color

$2099 $2148 $2299 $2599
$2449 $2498 $2649 $2949
$3099 $3 148 $3299 $3599

Vertical Case Option for 386/20 w/230W
Power Supply add 5300

Swan 386SX

"Tussey's entry comes in first for ex
pandability and low price, and it still
turns in respec table tim es"
- PC Week, Apr. rn, 1989

$1199

386SX

VIDEO OPTIONS

lncluJc· Mon itt>r &

w / 32MB (40ms)
& 1:1 lnterle;we
w / 48MB (28ms)
& 1:1 lnterle.wc
w / 93M6( 18ms)
& l:l ln lcrlcavc
w / 167MB (ISms)
FSD/ w/ 1:1 /ntl'rk.wl'

Vidc~•

"lam i111pressed with the perfor111ance of th is co111puter
and will reco 111111e11d your company to others."
- To111 M. Henderson
Parkersburg, WV
"Over the years, l 've done business with several 111nil
order firm s, but none of the111 could match Swan's prices,
quality and after-sale support." - Mark L. Cohen
Spring Valley, CA
"Notonly wereyour prices competitive, but your service
was superb. You have definitely earned my respect and
support and I will be ha ppy lo order fro 111 you in the
future! Tha11.k you very 111uch. " - Darrell D. Wa lker
Honolulu , 1-fl
"T can safely say that the tecl111icnl support staff that you
have has done a job above and beyond the en// of duty.
Thanks for a good product and especially good service
after the sale."
- Gary M. Wolfe, President
Pioneer Finan cial Services
Kingston, TN
Standard Features
CPU
Speed (MHz)
BIOS
Norton SI Rating v 4.0
Standard Memory
Shadow BIOS
Memory Upgrades
Coprocessor Support
Exoansion Slots: 32-bit
Expansion Slots: 16-bit
Expansion Slots: 8-bit
Dual HD /FD Controller
5.25" Flooov Drive
3.5'' Floppy Drive
Device Bays <E'po...........i 11n1.·rn.11l

Bose Sys tem with Single Floppy, No Video

14"Flnt
Drive Options Mono Mono

Thanks to the popularity of our Swan systems, we are
able to offer them a t the lowest prices yet. W e 've slashed
hundreds of dollars off our powerful 386 ma chines,
making it poss ible for many to step up to the p erform
ance of 386 computing.
We offer more computer for your d olla r. You cou ld
buy our 386SX with a 48MB ha rd drive and mono v ideo
for only $1699. Or you could buy Dell's 40MB SX for 40%
more. The smart choice - SWAN.
The risk-free choice - SWAN. Try o ne of o ur com
puters for 30 da ys. If you w ish , re turn it for a full refund.
We know you'll keep it. ..and e njoy your savings.
Don't take our word for it. H ere's what our cu s tomers
have to say:

t\d ,1ptl'T

VGA VGA
Mono Color

$1599 $1648 $ 1799 $2099
$1699 51748 $1899 $2199
$2049 $2098 $2249 $2549

Serial Ports
Additional 1/0 Ports
Power Supplv
Keyboa rd 1Tuud1&ClkkmSill.'ntl

Additional Fea tures
Operating System
TRW On-Site Service

386/20
80386

386SX
80386SX

286112
80286

20 /8

16/8

12.5/6.25

10 / 4.77

Ph oen ix

Phoe ni x

Phoenix

Phoeni x

Swan 286/ 12

"...stead y and sure describes Tussey
Computer Products' Swan 286 / 12."
- PC M11g11zi11e, Sept. .12, 1989
Reliability ... at an affordabl e price'

$849

Base Sys tem \Nith Sing le Floppy, No Video
VIDEO OPTIO NS

286/12

lnch 11k

~h111il <>r & \lid ~~ ·

w /32M13 (-tOms)
& I: I I nterle.wi::

$1249 $1298 $1599 $1749

w / 4SM B (28ms)
& J:J lnt erlc,wc
w /80Ml3 (28ms)
& 1:1 lnh.• r]c<1v1.•

$1699 $1748 $2049 $2 199

$1349 $1398 $1699 $1849

XTlO

8088-1

22.0

17.6

12.3

2:1

l MB

lMB

5 12K

640 K

384K

Yes

Yes

'!/4/l'>/ llJ/ 16Mll

2/)/ 5/r./llMIJ

MUK/ 1/2/3/5Mll

80287 or 803Si

80387SX

80287

8087

Swan XT10
"I 've been heavily using my Swa n
XT10 now for almost fiv e months
and I' ve enjoyed every moment of
it ... I believe I mad e an intelligent
choice".
- Dexter McGirt, C/111r/esto11 , SC

1

-

-

-

4

6

6

-

3

2

2

8

Yes

Yes

Yes

w / HDsystcms

You r
C hoice

Your
Choice

Your
C hoice

Sla ndard

3 Exn./2 lnl.

3 fan ./! Int.

3 Exo./2 Int.

2 Exc./2 l nl.

2

1

1

1

1 Para ll el

1 Para ll el

1 Paro ll el

200W

200W

200W

150W

Single Floppy

$649

$799 $999 $1099

101 Kev

Hll Kev

10"1 Kev

101 Kev

Duill Floppies

$729

$879 $1079 $1 179

'w / 32MB {40ms)

$929 $1079 $1279 $1379

O ptio nal

1 P<1 r/1 C<1 me

Clock C.1lend.u \\•/Ba tten• Backu p .md Setup / Utilit ies Disk

MS-DOS & GW BASIC add $89

1 Year Free

1 Year Free

1 Year Free

1 Year-$59

$499

Base Sys tem w1lh Sing le Floppy, No Vid eo

XTlO

VIDEO OPTIO NS

l ncl ud,· ~!.mu "r&. V 1.t,~ 1 ,\ d,1p1 ,• r

Drive Op ti ons Mond CGA EGA VGA

HardDri\'e

• lndudes Single 360K Floppy Drive
'U pgr.1dc from 12" to J•.J"' Fl.i t ScreC'n. add S.19

$2699 $2748 $2899 $3199

To order: No surcharge on Discover, Vi sa, Mas terCard or AMEX . • You r crC'd it
rnrd is not charged until yo ur order is s hi pped. Shipping: 3% or$5 mininn1 m (o r
UPS Ground. Ca ll for shipping chtirges on Express Air, APO, FPO, AK , HI tine! all
foreig n orders. • If part of your o rder is backord ered, th e remaind er wi ll be
shipped UPS Ground. • Allow 2 weeks for personal a nd co m pa ny checks to clear.
• Defective it ems replaced or repa ired a t our d iscretion. • PA d eli veri es add 6%
sales ta x. • Prices and terms subject lo change wit ho ut noti ce. • Prod ucts may
differ from pho tos.

~ •

1\ 1L1p1<-1

D rive Op ti ons Mono 1~~:~~t EGA VGA

11:1 ~ 1m53
3075 RESE ARC H ORIVE • STATE CO LLEGE . PA • 168 01

Circle 339 on Reader Service Card

We've gathered the best
Take your pick from a flock of other quality
brand name computer products offered by
Swan. When you shop Swan, you'll enjoy
unbeatable prices, plus you'll get the benefit of
dealing with a leader in customer satisfaction.
Here are just a few reasons why:
• We won't charge your credit card until your
order is shipped.
• Orders received before 4 PM EST will be
shipped same day ... and each order is insured
at no cost to you!
• We'll be here after the sale to help you in any
way we can, to answer any questions you
might have.
• Software orders over
$100 and accessories
under 6 pounds will be
shipped Federal Express.

PRINTERS

MONITORS

VIDEO CARDS
---EGA

Mitsubishi

Magnavox 7623 Amber .... .......... ... $99
l1 ncbrd 13ell \\/ilh tilt /s\\/ ivc l
Amber or Green ........................... $99
S<i msung ·14" Mono Fla t .............. $139
S\.v<i n Mo nochrom e SW525 .... ... .. $89

ATI

3.5'' (720 K) ..
.. .. .. ...... ..... 589
3.5" ( 1.44M B) .. .. ... .. .... ... ....... .... .. ... $109

1180 IJ92<p,,sOrnl,9· pin)

........

$179

1595 (2,Hkps, 132 col, 9-pin) .... .......... $449
1524 (240cps, 132 col, 24 -pin) ............... $569
1624 (1 92cps, 132 col, 24-p in) ..... ....... $Call
4450 (11 ppm laser pri nter) ................ $1375

.$189

LX-810

(1 80<p,,80rn l, 9· pinl
FX-850 (264cps, 80 col, 9-p in ) ... ... ..... . SCn ll
rX-1050 (2Mq>s, 132 col. 9-pin) ....... ..... fo r
LQ-510 (180cps, 80 rnl, 2-1-pin) ........... Best
LQ-850 (2Mcps. 80 col, 24-pin)
Pri ce
LQ-950 (26'\cps. 110 rnl. 24 -pin) ...... .. on
LQ-1050 (26'1cps, 132 ..:ol, 24-pin) .. Epson
LQ-2550 (<IUOcps, 132 col, 2•1-pinl Printers

Au tns w it ch 480 ............. ... .. ......... $169

Roctec

---VGA--

5. 25"' (360Kl .. .
.. ............ $74
5. 25" ( l .2 MIJ) ......... .. ....................... 589

---EGA--

VGA Wunder (256 K) .. .. .. .. .. .. .. ..... $299
VGA Wonder (5 12K) ................... $359

lmtcc 1453 ..................................... $349
Mt1gn<ivox 9053 ....... ... .................. $359
l'o ckord Bell 1431 ......................... $349

Orchid

Amd ek 732 .. ................................. $429
lmt ec 1453Q .......... ........ .. .... .. .. .. . $349
M<lgnavox 7749 (Grey SG1 ic) .... .. $129
M<ignavo x 9082 .. ... ......... ... ......... .. $4 29
NEC Mu ltisy nc 2o ...................... $Coll

AT!

Paradise
VGA + .................... .... ................... 5199
VGA Professiona l ........................ $259
VGA + 16 .................... .. .. .. .. .. .. . ... 5219

Swan
VGA Ca rd (8-bit ) ........................ $129
VGA Cord (16-bil) ..................... $Call

Video 7
VEGA VGA ................................... $249

MISC
Swan
Sw il choble (Mono /CGA) .. ........ ... $69

PC ADD ON BOARDS

TOSHIBA

Boca
RAM Co rd XT ............ .. .............. .. $99
RAM Cord AT .......... .... ............ .. .. $139
1/ 0 Cord XT I AT .... .... ................... $79

LAPTOPS
T'l2001-11lii OM Hzl .................... $1969
T1600 112MH z/ 20MBl .............. $3259
T3100e 11 2MH z/21lMBl ........... $2749
Cf/II for ot/11·r Tosl1i /111 modd:;;

Call For Pricing on
Memory Chips!

Kodak
Di coni x 150+ (1 80cp:;di0 co!) ........... $345
Diconi x 300 (300cps, 80 coll ............ $399

FAX MACHINES

intef

11so,ps. 9- pin> .. $Call

N X-1000 Rainbow
(144cps, 80 col, 9-pin) ............................. $229
NX-15(1 20cps, \32col.9-pin) .... .... .... $349
NX-2400 {170cps, 80 col. 211-pin) ...... $Call

LASER PRINTERS

320 1300 <p>. 80 rnl. 9-pin) .......... $339
172 ( 180 cps, 80 col, 9-pin) ....... ......... $Ca ll
182 Turbo (220 1..· ps, 80 col, 9-pinl ... $Ca ll
183 ( 120cps, !32 col, 9- pin) ................... $199
321 {300cps, 132 col. 9-pin) ......... .. ........ $469
380 (180 cps, 80 co l, 24-pin) ................ $Call
390 (270cps, 80 col, 24-pin) .......... .. ....... $469
391 (270cps. 132 col, 24-pin) ................. $659
393 (·1 50cps. 132 col. 24-pin) ............... $Cal l

=CITIZEN
GSX-1 40 (192 cps, 80 col, 2:1-pin) ...... $329

F//09

Panasonic
KX-P4450 ..................................... 51375

F//O'I

HEWLETT

~/:a PACKARD
LaserJet Seri es II
• 8 ppm/512K .................. ......... $1749
LaserJet Series 110 .................... $Cal l
Laserjet !IP ................................. $Call

8087 ..
.. ........... $84
8087-'I ............................... .. ..... $159
8087-2..
.. .. .... $119
80287 ........................................ $129
80287-8 .................................... $189
80287-10 ........ ..................... 5214
803875X .. .... .. ... .......... .............. $297
80387-16 .......................... . .. $339
80387-20 ... .... .. ................ $379
80387-25 .. .. .............................. $479
80387-33 .................. .. .. .......... $Call
AboveBoard Plus .. .... .... ....... .. $399
AboveBoard Plus I /0 .... .... .. . $449
Connection Co·p rocessor .... $Ca ll
In Boa rd 386/ l'C .................. ... $589

Panasonic
Pon o fax 135 ................................... 5649
Pana fa x 145 .............................. .. ... $789
Panafo x 155 .. .. .. .. .. ......................... $939

1-2-4 l' lus l MB Upg rade ....... $219
25 Car tri dges in O ne! ............ $259
Pacifi c Page ........ .. .. .... .. ......... .. $479
C11ll foro tliu l'acific Data pr0t/11cts

Open: Ba .m.-11 p.n-1. M-F, 10;:i.m.-8p.m. Sa t, 12p.m.-8p.m. Sun

1111 ~.,,

I " L";;?I'
KL320 20MB (40 m s) .... .. .'. 5219/$259 '
KL330 32M B (40 ms) ........ 5249/$299 '

•Miniscribe
8438 J OM B (68 ms) ............ 5249/$299 '
3053 40MB (25 ms) .. .. ................... $449

~Seagate
ST-225 20MB (65 ms) ....... 5209/$249 '
ST-238 30M B (65 ms ) .. ..... 5229/$279'
ST-125 20MB (40 ms) ....... $249/5299 '
ST-151 40M B (24 ms) ................... 5409
ST-157R 48MB (28 ms) ... ............ $349
ST-251 -1 40MB (28 m s) .. .. ........... 5349
ST-4096 SOM B (28 ms) ...... .. ......... $599

,.

IMPRIMIS
SOM B (28 ms) ................................ $629
150MB ESDI (16.5 ms) .. 51299/$1495 '

"'Kit Pri ce - i11cl urlcs cnblcs, co11trolll'r
a11d mo 1111ti11g SCrt'WS.

KX-P1124

$299

• 192 cps Drnfl / 63 cps N LQ
• Push / pull tractor feed
• Multiple paper pa th s
• Paper parki ng
• 6K buffer s tandard /
32 K op ti o nnl

HEWLETT

PACIFIC
Am" °';"'°' Y""'lll'l.•mi"
DATA PRODUCTS

PC HARD DRIVES

Panasonic

Call for Dnuglztcrboard Pricing

~/:a PACKARD
Desk jct (240cps, 80 rn]) .................... $599
Deskjct Plus (240cps, 80 co l) ....... $Call
Paintjc t (\67cps, 80 col) .................... $1049

Teac
5.25" (361J K) .. . ... .. . ......... . 585
5.25" (1.2MBl ................................... 595

l'ro Desig111.;.•r VGA ............... ........ $269
Pro Desig ner VG A + ................... $359

l ~AM Cord (MB-28-D l-ll
populated w / 2MB RAM .. ...... .... 5549

Ol(IDATA

35 (720\() .
.. .. .... . ... ............. $79
3.5" (I .44M IJ) ................................. . $99

EGA Cord ........................................ 599

Micron

~~'~
NX-100011

Sony

Swan

----VGA---

1191 (240cps,80cnl.9-pi n) ................ $Ca ll
1124 (192cps, 80 col. 24 -pin) ............ .. $299

Paradise

Magnavox 8762 ............................ 5249
Magna vox 85 15 .... .... ...... .. ........ .. $289
Snms ung SC452C ..................... $219
Sw;111 llGB ..................................... $219

lmt cc 1455N Multi .
.. ......... $439
Mitsubis hi Di11mond Sc<l n .......... $499
NEC Mulli sy nc 3-D 14" ............. $679
NEC Multi sy nc 4-D /5- D ........ .. $Coll
NEC Mullisy nc l'lu s .................. $Co ll
Sw<ln Multisc<t n ..... . ..... .. ........... $429
So11y 1304 ...................... ............. $699

EPSON

EGA Wonder 8110+ ...................... $199

--RGB/CGA - -

- - - Multisync - - 

Panasonic

FLOPPY DRIVES

-TTL Monochrome -

Pn11nso11ic wide-cnrringe

Swan

ECHROlOGIEJ
T

Call Today Ask Fo::·~=~~a::~g
&

d'..

I

a w1s10no

ilCP-

TUSSEY COMPUTER PRODUCTS
3075 RESEARCH DRIVE • STATE COLLEGE , PA• 168 01

Order Now Toll-Free

1-800-468-9044
FAX: 814-237-4450 • Inte rnational: 814-234-2236

values under our wing.
Swan ... for Quality,
Selection and Price.
SOFTWARE
AMERI CAN

LAS ER G O

Desig n CAD 3.0/3- D ......... 5155/5209

GoScript /G uScrip t + .......... 5125/$239

AS HTON-TATE

LO G ITECH

d lfase 11 1+/ d llase IV ......... 54 29/SCa ll

Finesse .... ..... ... ..... .... .... .............. ...... $89

BEDFO RD

LOT US

\ntl'gratL>d Accoun ting ................ 5159

BLOC PUBLISHIN G
Persnn,1/ L<1wyer .
Po pd rop ....
Formfillcr.

Forml(iol ..

. ... ...... ........ ... S39
.. ......... 534
............... 589
...... .............. " . 555

BO RL AND
Pilr.1 d m: 3.0 .................................. 5449
Qu11 1l ro / Q ut1 ttro Pro f ........ $8 9/SCa ll
Tu rbo C 2.ll/ l' rof ............ S107/S159
Turbo Pasca l 5.5/Prof .......... 599/$169

BRODER BUN D
Nt•w Print Sho p /Co 111p1m io n $39/$34

CENTRA L POI NT
Cu py II PC..

.. ........... 527
Delma.• Op tio n Boil rd .
.. $109
l)C Tools Del u xe 5.5 ...................... 579

CHIPSO IT
Tu rbo Tnx ....

.................. $Ca ll

COMP UT ER ASS OCI AT ES

MI C RO SOIT
Excel ............................................. SC a 11
Flig h t Simu\.:1to r 4.0 ....................... $45
MS-DOS & GW BAS IC .............. $Ca ll
Q ui ck BAS IC..
.. .. . $67
Q ui ck C ........ .... .......................... ..... $67
Q u k k P:isct1 l .................... .. ......... SCi1 11
W ind \1ws 2:-l6 / 386 ........ ... ..... 564/$129
Wo rd 5.0 .
............. $Ca ll
Wo rks .
. .............. $99

PET ER NO RTO N
No rto n J\ d v:i tKL'd Utiliti es ......... $87

................. 5Ca ll

DESQV iew 2.2/386 .
Q EMM.

.. $79/51'19
. .. . $39

REFERENCE SO FTWAR E

CROSSTA LK
CrnssTa lk for W indtHvs ..

..... $Ca ll

D AC SOITWA RE
Dile Bon us P,1ck 4.0 .................... SCa ll
i)(lc Et1 sy Accm 1n lin8 4.0 ........ $CJ ll

D11c Ensy Payro ll -LO ........... ....... $Ca ll
Lu cid 3-D .

. .. $69

D ELRI NA
. ....... 5Call

FI ITH GENERATIO N
Fastb<1 ck Plu s ..

MI C ROG RA FX
Des ig 11 1.·. r ... . .
...... . ...... $Ca ll
Drnw +/ Gr.1p h + ............ $Ca ll /SCa ll

QU A RTERD EC K

COR EL

Perform.

MI C ROCO M

. .................... $"104

FO X

• 30-Day satisfaction guarantee • Full one-year warranty
• Toll-free ordering & technical support • Fast, sure delivery

Carbon Copy l' lus ....................... $1"1 2

.. .... $Call

Su percale 5 .
Co rd Dm w I. I .

Agen d a ..
.. ............. 5269
123 v 2.2 /J. O .. .................. $C.1 11 /5Ca ll
Symp ho ny ........ ...... ........ ..... ........ 5439

Every Swa n-brand product is a solid, reliable perfo rmer that's
priced to fly - and built so tha t it won't let you d own. But we
rea lize "value" ca n't be measured in terms of price and reliability
alone. Quality, selection and service are important. That's w hy
we provide a w ide va riety of quality p roducts and unsurpassed
customer service - now that's rea l va lue. And here's more:

Grn mm a lik Ill ..

........ $54

SAM N A
A mi / A mi Pro ................... s·129/SCi1 11

SOFTW A RE PUBLI S HI NG
Firs t Pu b lis her .
... $79
l-l i1rv11rd G r:i ph ics ................... SCa ll
PFS Firs t C hoice 3.11 ....................... $89
PFS l'rofessio n11l W ri lc ...... ... $135

Swan Modems

Swan Video Cards

Wit h the Swa n Mod em, you'll be able to
communica lL• with other PCs and informa
tio n services around the wo rld . Every Swa n
Modem comes complete with communica
tion so fh·v C1 rc a nd full d ocu menta l'inn.

Upgrade to graph ics ...or all the way to the
new color s tandard - VGA. A Swan video
ca rd ca n he lp yo u better meet your needs
today ... or help yo u ride the wave of technol
ogy in to tomo rrow.

• Hayes ' compati ble • Auto answer I dia l
• Includ e PC Ta lk Il l softwa re

Switchable Card • Hercu les· to CGA
• Pa rallel Port .
......... $69

2400 bd
1200 bd
2400 bd
1200 bd

EG A Card • EGA/CGA/TTL

internal* ................ $99
internal .................. $69
external ................ $149
external .................. $89

" iucludt•s Bil" Cow v 3.5 sofr-wnre

........ $99

• 640 x 480 Resolutio n

VGA Card • Register- level com patible
• 256K RAM • 17 VGA Modes

VGA (8-b i t) Specia l Price! ........ $129
VGA (16-bit) ...... ..... ...... ... ............ $Call

SYM ANT EC
Q&A..

. ............... 5M9
limd inc 3.0 ......... ........... .............. $399

THR EE D G RAPHI C S

Foxb11se+ /~ 86 ........... .. ..... ... . Sl 99/$299

Pe rs pec tive Jun io r ..

FUN K

WORD PERFECT

Allw:iys for 123 /Sy mphony . 589/589
Skk wnys .. . .
....................... .. 542

Li b r11ry ..
w,1 rd 1\ .•rfcc t 5.0 ..

GEN ERI C SOFTW A RE

WORD STA R

Generic CADD Level 3 ............... $169
ICC
..... $139
VM/386 ..

Wo rds t;ir Profcss ion;i l v 5.5 ...... 5199
Wo rds t<i r v 5.5 Upg rnd c .. ... .... SCi1 11

INTUIT
Q ui cken 3.0 .

................... $37

. ........ $99
. ......... $69
.. ..... $219

XEROX
Vt:' nlu r;i [Jubli s hc r 2.0 .
..... $Ca ll
. .................. $3'19
Fonnb;isc .....

Swan Tape Backups

Swan Monitors

Swan Tape Ba ckups sto re 40MB o n a single
ta pe cartrid ge ... reliably, conveniently and
econo m ica lly.

Swan offers you the cho ice of eithe r o u r
economica l TTL monochrome or the profes
sio nal, hig h resolu tion mu ltiscan monitor.

40MB In ternal ................... $269
40MB External ................... $399
Swan Keyboards
101 Key Touch & Click/ Sil e nt ... $79
84 K ey Touch & C lick ................. $69

MICE

MODEMS
ATI

IMSI

2400 e tc lnterna l/ Ex lcrn;i l . 5159/$199

. .. 559
Seri a l Mou se.
Opti Mou se w / Dr. H i1 lo Ill ... ... .... $72

Hay es Smart Modem
1200 bd Int e rnal / Ex te rna l . $169/$289

Microsoft

2.tOO bd lntcrni1 1/ Exll' rn a l ....... .. SC Jll

Mouse/ wit h W ind ows ...... $109/5139

Practica l Peripheral s

Logite ch

2400 bd lnterna l/ Ex te rnol . 5149/$199
2400 bd MN P lnt. / Ext. ....... 5189/$209

Bus Mou se (320 d p i) .. ................ 575
Serii11 Mo use (320 d p i) ..
...... $69
w ith P<i int ;idd .
.... 510
wi th PS/2 co n nec l0 r <l dd .. ......... $10
Scil n Ma n + .
............ $185

Swan Technologies
1200 bd Inte rna l/ Extern a l ..... $69/$89
2400 bd In tern a l/ Exte rn a l ... 599/$149

S wan TIL Monochr ome • 12" etched
anti-glare screen • 720 x 350 resolution
• Ti lt/swivel base
$89
Swan Multiscan • 14" an ti-glare screen
• Compa ti ble with Mono, CGA, EGA, VGA
• 800 x 600 resolu tion • .31 dot pi tch • Ana 
log & dig ita l inputs • Auto Screen sizing &
centering • Tilt / Swivel base
$429

Circle 340 on Reader Service Card

To o rd er: No s u n: harge on Oiscovl.'r, Vi s;1, Mas te rCa rd or A M EX .
• Yo u r c red it c11 rd is 1Hll chi1 r(!,Cd un til yo ur t irdcr is sh ipped .
Ship p in g: 3r1r nr 55 min imu m fLff UPS Cn1 u nd. Ca ll fo r sh ip pin g
ch<1 rgcs o n Express Ai r, APO, Fl'O, ;\ K, 11 1nnd ,1 11 fore ig n ord e rs.
• If p.irt o f your ordL'r is b.i ckordered , th e n: m.:iindcr w ill be
shippL·d U PS G ro und . • All ow 2 \\'CcJ...s forpcrso ni11 a nd comp;m y
chec b to cl e11 r. • AL LSA LES <cxcept Swi1 n prod ucts) ARE FINA L
• DdL'cl ivc items n.:pb ccd or n..· poired <1 t our di scretio n. • PA
ddiv1..•rics ;i d d 6 ' ·~ s.1 h.:s t;n :. • Prices 11nd tcrn1 s su bject lo c ha nge
w itho ut no ti ce. • Prc11..:h1 cts m11y d iffer in1m plw tos.

Order Now Toll-Free

1-800-468-9044 r us s Ev

MMC

~;ttCP
;'""

TECHROlOGIES

COMPUTER PRODUCTS

3075 RESEARCH DRIVE • STATE COL LEGE

PA • 16801

FIRST IMPRESSIONS

•

Ben Smith

The Apollo 2500 sets
anew price/performance
standard for
graphics workstations
ewlett-l?ackard/ Apollo has
changed the definition of an
entry-level graphics worksta
tion with the introduction of
the low-cost Apollo 2500. A year ago,
only the elite used graphics workstations
for specialized engineering applications .
Then came the "affordable" high-per
formance workstations, Digital Equip
ment's DECstation and Sun's SPARC
Station, with half the price and twice the
performance of previous workstations.
Now, for less than $4000, the Apollo
2500 offers you three to four times the
computing speed of a VAX-111780 and a
graphics resolution that is equivalent to
the finest monochrome displays for PCs.
You can have two 2500s for the price of
one DECstation. When you consider how
much it would cost to build an 80386
based AT to the level of the Apollo 2500,
you realize that this machine represents a
major change in the price/performance
ratio .

H

The Package
For the base price of about $3900, you
get a 20-MHz Motorola 68030 processor
with a 20-MHz 68882 math coprocessor;
4 megabytes of RAM; a 15-inch, 1024
94
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by 800-pixel, 76-Hz monochrome moni
tor; and an Apollo keyboard with a three
button mouse. (The price of this con
figuration for educational institutions is
$2500.) The minimum configuration
also includes a serial communications
port, but no parallel port. You must use a
serial or network printer.
This is a diskless network configura
tion with either Ethernet , the Apollo
token ring, or IBM's Token Ring. You
can make it into a stand-alone system by
adding an internal 200-megabyte 3 1/2
inch SCSI hard disk drive, with the oper
ating system and utilities, for roughly
$3000 more . Other options include a
1280- by 1024-pixel, 70-Hz, noninter
laced monitor, a 660-megabyte hard disk
drive, a floppy disk drive, a 2.3-gigabyte
8-millimeter tape drive, and up to 16

Hewlett-Packard/ Apollo
330 Billerica Rd .
Chelmsford, MA 01824
(508) 256-6600
Inquiry 887.

megabytes of memory . All options are
available only through Apollo. The 2500
has no provisions for additional serial
ports or for a parallel printer pert.
The Apollo 2500 box is only 15% by
'22 % by a slim 5 V2 inches. It is designed
for use either as a base for the display
tube or as a tower beside your desk, but it
lacks stabilizing feet for the latter orien
tation. Inside the box, the hardware takes
only about ha!( the usable volume. The
CPU board is a mere 14V2 by 11 inches .
The network card is installed in a single
horizontal AT-bus slot; however, you
can't put any old AT board in the slot and
expect it to work . You must write special
drivers for the boards to work with the
2500.
Everything but the network controller
and power supply is on the motherboard:
I -megabyte single in-line memory mod
ules mount directly into the 16 memory
slots; seven somewhat incomprehensible
status LEDs and reset and operating
mode buttons are on the front; and the
SCSI controller is near the back with a
ribbon cable connector for the optional
hard disk drive and an external port for
connecting external hard disk and tape
drives. To the left of the motherboard is a

The Apollo 2500 provides
workstation performance
for less than $4000.
Note the unusual
keyboard layout designed
for use with Apollo's
proprietary Domain/OS.

cage for the network card and the option
al hard disk drive. On the far right is an
88-watt universal power supply, which
doesn't require switching between 50
and 60-Hz power. There are 4 inches of
empty space between the power supply
and the motherboard.
But wait! Is the Apollo 2500 running
Unix? No, it's just a well-crafted illu
sion. Apollo systems do not run Unix , al
though Unix programs are easily ported
to them . The Apollo 2500 runs Do
main/OS, Apollo 's proprietary operat
ing system for networked workstations .
The Unix apparition results from the
port of all the Unix System V.3.1 and
BSD 4 .2 shells, utilities , and libraries to
Domain/OS .
Among the applications that are al
ready available for the 2500 are Team
work, a large-scale software and systems
development environment from Cadre
Technologies; Software thwugh Pic
tures , a computer-aided software engi
neering system from Interactive Devel
opment Environments; InterBase DBMS
from Interbase Software; Nexpert, an
expert-system environment from Neu
ron Data; Oracle's DBMS; Frame
Maker , a workstation publishing system
PHOTOGRAPH Y: PAU L AVIS © 1990

from Frame Technology ; Interl eaf's
electronic-publishing system; and Math
ematica, a graphical mathematics mod
eling and research tool from Wolfram
Research . The WingZ spreadsheet from
lnformix , Island Graphics' desktop pub
lishing software , and Mathematica are
all bundled with systems for higher edu
cation. So you can see that the Apollo
2500 is already in the mainstream of
applications.

Your Fingers and Eyes
Working with a 2500 isn t quite like any
thing else . As with many proprietary sys
tems , the keyboard is peculiar to the op
erating system and workstation . (An
optional Motif-compliant keyboard is
available.) The keyboard has 10 general
purpose function keys that reside above
the usual QWERTY keys, and a numeric
keypad is on the right with five special
function keys above it. An 18-key block
of window manipulation and editing keys
is at the left of the keyboard . Every key
performs a default function ; many key
combinations are also predefined . You
can extend or redefine any of the keys to
fit your special needs .
Unless you are running OSF/Motif or

another X Window System window man
ager, the windows (via the Apollo Dis
play Manager) look like nothing you 've
seen elsewhere. Each window has a title
bar at the top, a text box, and a com
mand/shell entry line at the bottom. You
needn't use the mouse ; instead, you use
the special function-key block on the left
side of the keyboard.
Because of the tight relationships
among the windows , the Display Man
ager, the Domain/OS , the screen, the
keyboard , and the mouse, this window
environment is especially responsive ,
unlike other graphical user interfaces
that are built as layers above the operat
ing system . People who take the time to
learn the Apollo way usually feel com
fortable with, perhaps even attached to ,
this window environment.
Discovering the 2500 is like walking
into an art deco restaurant and finding
not only that the decor is clean and
bright, but that the menu has everything
you want to eat at an affordable price.
But art deco is not the current fashion ;
nor is Domain/OS . •
Ben Smith is a BYTE technical editor and
can be reached on BIX as "bensmith. "
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FORS189Q YOU CAN GET A' 01
OF~COMPUTERS.

OK. So you don't have the biggest budget in the world.

But that doesn't mean you have to think small.
Introducing the Dell System®316SX, 16 MHz 386

··sx.

N ow you can get into 32-bit computing with this
complete 20 MB system. Including 512 KB of RAM, a VGA
Monoch rome mo nitor, and three 16-bit industry standard
expansion slots. With a 5'14'' or a 31/z'' diskette drive.
More important, it's built by Dell. The computer
comp~ny rated number one for overall customer satisfaction

in the last four PC Week polls of corporate volume buyers.
Over IBM. Over Compaq.
And every Dell System comes with a one-year
warranty, toll-free technical support and next-day desk-side
service provided by the Xerox Corporation." So for $1899,
you don't have to buy a cookie cutter clone
and go it alone.
Call Dell. You'll get a.lot of computer.
With a lot of company.

800--426--5150

Effect·

Cause·
CAUSE introduces

EFFECT

EFFECT

personal programmmg-anew
technology that lets
you create software
without lean1ing a

Legal Time and Billing

L.om i Pmi.:css ing

Fixed Asl:ie ts

n(

EFFECT

EFFE CT

! ~·-·

EFFECT

MDcM

Agency 13illing

Budgc1 ing

Pcrs0t 111cl

r---

language. With CAUSE, use a graphical

EFFECT

!

.......

EFFECT

' '""'' ' . ''''"'-""

interface and object-oriented program
ming techniques to build applications in

a

Sl1i1 ipi11g/ Hccc iving

(

Order l::11try/ l11\-oici11g

hours instead of months. Without any

Point of Sale

me
EFFECT

code or syntax. Users can create those

. ;,., .... I

elusive solutions. Programmers can
Accounts Payabl e

develop as fast as they can prototype.

Payroll

General Ledger

EFFE CT

EFFECT

EFFEt:T

Naturally, CAUSE implies EFFECT.
EFFECTS are applications written with
Job Estimating

Electroni c Ma il

Job Costing

CAUSE, and published by Max.em.
EFFECT

EFFECT

EFFl~ c rr

Submit your CAUSE-generated applica
tions to Max.em, and publish software
Problem Truckin g

'llLx Prc parnlim1

Church Accounting

without the hassles of marketing and dis
EFFEC 'I"

, EFFEC 'I'

tribution, only the hassle of cashing your

EFl'ECT' I

(

(

1
1

royalty check. Get in touch with the
·Medical

Cl1i ropn1clic

Orthodontic

future; call Max.em 1-800-336-6296 or
write Max.em, 7855 South River Park

,.,,.......

EFFECl' l

l:f Fl:fT I

··-··-i·

V'W1

I

' ~J

MC>~eM® way, Tempe, AZ 85284.
Dry Cleaning

Circle 195 011 Reader Service Card

Hcntal Store

etc.

EXPERT

ADV ICE

COMPUTING AT CHAOS MANOR

~
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•

Jerry Pournelle

A MATTER OF STYLE
AND GRAMMAR

Jerry contemplates
changing to a new word
process1 ng program
and upgrades Mrs.
Pournelle's computer
ccording to the file-numbering
system I use, this is column
100. That doesn't mean I've
done only 100 columns, be
cause I've been writing these for more
than 8.3 years. I didn't start using the
numbering system until I'd been at this
for a while, at least a couple of years.
Come to that, I've done special issues,
book reviews, and show reports, none of
which were numbered.
Nowadays, these columns are about
6000 words long. Figuring 6000 words a
column and counting only the numbered
ones, that's 600,000 words I've done for
BYTE. I expect the true count is closer to
800,000 words, a fair-size book. Put an
other way, though, it's only 4.8 mega
bytes . That would have been several
boxes of 8-inch floppy disks back when I
first started, but it's only four 5 1'4-inch
disks in the 1.2-megabyte high-density
format, and most of my hard disks have
subdirectories fatter than 5 megabytes.
Maybe it's not so very much after all.
Sure seems like more.
Indeed, that's only 4.8 megabytes of
characters (assuming 800,000 words av
eraging five characters and a space per
word) in standard ASCII text such as was
created by old Zeke, my friend who hap
pened to be a Z80. However, even Zeke
running WRITE, the text editor Tony
Pietsch wrote for Larry Niven and me
after we grew weary of Electric Pencil's
shortcomings, would have had to mark
the ends of paragraphs with a carriage re
turn . My paragraphs tend to be long; as
sume 80 words as an average, and you get

A

another 100,000 characters, so that my
entire BYTE oeuvre is 4.9 megabytes in
WRITE format.
In fact, though, what I have done is a
great deal more than that. I just looked at
the file size of last month's column. At
6000 words, it should be 36,000 charac
ters ; but Q&A Write stores it in a file
that's over 44K bytes.
That's a lot of storage overhead. In the
old days of 160K-byte floppy disks, I
couldn't have put up with that, not only
because the larger file size took up room
I didn't have, but also because it would
have taken forever to load and save. Like
most writers, I was taught that when
using a computer for creative writing you
must save early and often, because you
never know when some software glitch is
going to hang the computer. That type of
glitch was a major reason we weren't
happy with Electric Pencil; one of the
features Tony put into WRITE was the
capability to recapture your unsaved text
from memory, even if you did a hardware
reset. Even so, I tend to save my work
after each paragraph.
Saving to 160K-byte floppy disks took
many seconds. When we first got the ma
chines, that didn't seem important, but
as the weeks went on , I developed a ten
dency to fidget while the machine was
saving. Nowadays, the Distributed Pro
cessing Technology disk drive controller
in my Big Cheetah has an on-board
68000 CPU chip with a megabyte of
RAM and more smarts than old Zeke! I
can load and save this file so fast I hardly
notice there's disk action going on. The
DPT controller drives a 330-megabyte
Priam hard disk drive; so file size isn't
very important, anymore .
Despite that, I might change word pro
cessors; which is to say all this has been
an elaborate lead-in to yet one more dis
cussion of word processors for writers.

The Writer's Word Processor
The text editor I generally recommend to
writers just getting into computers is Sy

mantec's Q&A Write. I'm using it now . I
recommend Q&A Write because it's far
and away the easiest to learn of the full
featured word processors; although it
doesn't have all the features available in
WordPerfect or Microsoft Word, it has
more features than most creative writers
will ever want or need. Most of Q&A
Write' s "missing" features have to do
with print format, which isn't important
to creative writers, anyway, since our
output tends either to go out over a
modem or to be simple double-spaced
typescript of 60-character lines.
When I say Q&A Write is easy to
learn, I mean that most writers can just
sit down and start using it, even if they've
never tried writing with a computer be
fore. Most things in Q&A Write-either
the stand-alone product or the almost
identical editor contained in Q&A
work just the way you expect them to .
Moreover, if the newcomer to Q&A
Write has any experience with WordStar,
most of the old commands have been pre
served. Control-R scrolls up a page ,
Control-T deletes the next word, and so
.forth. It has been my experience that any
one can learn to use Q&A Write in a very
short time .
There are other attractions. It ' s fast.
There's a good macro capability. The
character set is attractive on EGA a:Jd
VGA screens. There are on-screen mar
gins, something I didn't like at first; now
I can't see how I got along without them.
There's a little card-file program that lets
me make notes as I go along. It annoys
me that there's no ability to sort aritl.print
those cards, but since they're in ASCII
format, it was no great trick to write a lit
tle QuickBASIC program that will do
that for me. In other words , I very much
like the program, which naturally raises
the question, why would I consider aban
doning it?
There's only one real reason: the file
format. Q&A Write stores files in its own
strange format. That format may have
continued
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been published, but I've not seen it. In
any event, few third-party programs will
work on Q&A Write files; and after a
while, that gets to be a pain .

Third-Party Stuff
Two of the programs I'd like to be able to
use are the grammar and style checkers
Grammatik III and RightWriter. I don't
really need either one of them. Both nat
ter at me about my long sentences, and
neither really understands what I'm

doing; but even so, it's sometimes worth
the effort to run an essay through the mill
just to be certain I'm not losing my
touch . Grammatik III did wonders for
Mrs. Pournelle 's writing over the course
of a year-and saved us a lot of fights,
too . Writing is a very personal thing, and
it's easy to get defensive when a human
editor criticizes your stuff. The com
puter program doesn't mind at all if you
think its critique is full of beans, and you
don't have to admit to anyone that it

All the advantages of
Ampro's littleBoai'd/286.
Nowin asingleslot.

Slot Board/286.

One philosophy. Two systems. Ampro's newSlot
Board/ 286, like tJ1e Little Board/ 286, is a complete AT·
compatible single board system. Each is equivalent to an
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Aselection of l/O ports. Card cages and passive backplanes
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caught a stupid mistake, either.
RightWriter and Grammatik III are
very different. Just for the fun of it, I put
this essay through each. Both think my
sentences are too long. Both chide me for
every instance of passive voice. Other
wise, their analyses aren't similar at all.
They both have minor problems .
Grammatik III sort of knows it's work
ing with a Q&A Write file; but because
of Q&A Write's odd file format, Gram
matik III can't let you change the length
of a line, meaning you can't edit most
problems from within the Grammatik III
program itself. Grammatik III doesn't
know you can end a sentence with
"etc. ," so it believes that's part of the
next (too long) sentence. It finds unusual
capitalization, one of my most common
mistakes (I hold the Shift key down too
long), but there's no way to put specific
weird words in its dictionary. (What you
must do is tell it to ignore the word for the
rest of the session. If you put a word like
CoDominium in the dictionary, it always
challenges the odd capitalization. Sigh.)
Grammatik III can't learn that DESQ
view and LapLink are supposed to be that
way.
RightWriter has its share of minor
problems. As an example, you must re
member the exact filename and path to
the file you want it to analyze. There's no
on-screen system to work your way to the
file. The major problem, though, is that
RightWriter just isn't as smart as Gram
matik III. Subtle problems are totally be
yond its capability. It natters incessantly
about trivial difficulties but misses im
portant ones. RightWriter doesn't be
lieve that I should use words like disser
tation and readable and criticizes and
collaboration because they are jargon. I
shouldn't use factors, disadvantages, or
effectiveness because they are often mis
used and might be misunderstood. I
shouldn't use funk or botched because
they are colloquial.
RightWriter doesn't think much of my
ability: it finds this essay "weak," and
demands that I use shorter sentences, no
passive voice, and a much simpler vocab
ulary. I don't agree.
I suppose RightWriter can help begin
ning writers get up to speed, but I don't
find it much help. I certainly wouldn't
change text editors just to use it.
Grammatik III might be worth the
change, but since it almost works with
Q&A Write, I can already use it, and do,
although not as often as I would if it bet
ter understood the Q&A Write file for
mat. One caution: use your own spelling
checker before invoking Grammatik III.
continued
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ENALLY A debugging
tool tough enough to
handle the DOS
Nasties.

New Version 2.0

How Soft-ICE Works

Soft-I CE memory range break poims help you
crack clown memory ove r-w rire problems
whether you are doing rh e ove r-w riring or
another program is ove r- wriring you

So(r-I CE uses rhe power of rhe 80386 to sur
ro und your program in a virrual machine.
This gives you co mplere comrol of rhe
DOS environm em, while Soft-ICE runs
safely in prorecred mode Sofr-lCE uses rhe
80386 to provide real-rime break poims on
memory locarions, memory ranges, execurion,
II 0 pons, hardware & software imerruprs.
With Sofr -ICE you geeall rhe speed and power of
a harcl ware-assisred debugger ara software pri ce.

Hung program-:> No problem!

Don't want to switch debuggers?

SoftNasty over-write? No sweatl

When rhe system hangs, you now have hope.
Wirh So ft- ICE you can break our of hung
program s no maner how bad th e sysrem has
been trashed. And with Soft-ICE's back trace
ranges you can re-play th e instructions thm led
up to the crash.

Program too large? Not with Soft-!CEI
Soft- ICE run s entirely in extended memory. This means
you can debug even the largesr DOS programs. And
since your program runs at the same aclcln:ss whcrh e1·
Soft- ICE is loaded or not you can line! rh osc subd c
bugs that change when the sraning address ol· your
code changes.

System debugging? Soft-ICE is a natura\1
So lt-ICE is ideal for full source level debugging ol TSRs,
interrupt se rvice routin es, self booting progrnms, DOS
loadable device drivers, real-time kernels, non-DOS0 / Ss
and ROMs. Soft-ICE can eve n debug within DOS& 131 0 S.

You don't have tol
So fr -ICE can run stand-alone or ir can add its
powe rful brea k poin ts to the debugger you already
use. Use your favo rire debugge r umi l you require
Soft -ICE Simpl y pop up th e Soft-I CE window to set
powe rful real-rime break points When a break poim
is reached, your debugger will be activated automatically

MagicCV with Soft-ICE
Using Sole -ICE with Code\/ iew gives you the features
necessary !or pro fessional level systems debugging.
MagicCV and So lt -ICE can work in concert with Code
Vicw to provide the most powe rful debugging platform
you will find anywhere.
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the last two or three years that exceeded my wildest
expectations for power, compatibility and ease-of-use."
-Paul Mace
Paul Mace Software

New Soft-ICE 2.0 features
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Soft-ICE
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version and back every time.
Readability does have one problem: if
there's a header without a period at the
end, the program insists that it's part of
the next sentence, even if there are two
carriage returns and an indentation be
tween it and the beginning of a true para
graph . I don't suppose there's much to be
done about it, just as I don 't suppose it
will ever learn to understand the Q&A
Write file format .
I'd like to use the Microsoft Bookshelf
-----------------------------~ CD-ROM as part of my word processing
operation. Alas, I can't. I have enough
trouble getting Bookshelf to work with
DESQview-you can just do that-with
out trying to induce it to work with an un
I
I
recognized word processor. This is a real
I
I
pity , because Bookshelf crams a lot of
I I
I I
information on that CD-ROM , and much
I
I
of it is stuff I ought to have available and
I
I
A/ P
would use if it were convenient; and
I
'--- ~Di st ributi on
when Bookshelf is working right, it is
Invoice Informat ion
Other Text
convenient.
Ent ered into
There are a lot of useful CD-ROMs,
(g)
I
Comput er System
I
and
very few to none of them are aware of
I
(d)
Genera I
Q&A Write's file structure.
_,I
I
(d)
Ledger
I
There's Jurisoft's CompareRite ,
I
r ·-- · ·----- -1- -- - --- - ··1
which
takes two versions of a document
I
I
(h)
I
and shows their differences; it's ex
tremely useful for collaborations. And
Payment
A/ P Voucher
then there 's GrandView, a nearly essen
Selections
Resiste r
tial outline program. It's published by
Symantec-but it doesn't recognize
( f)
(e)
Q&A Write files, which must be con
verted to ASCII just like any other
foreigner.
I could go on, but I presume the point
is made. Q&A Write, for all its conve
nience-and it is very convenient
doesn't work well with other text pro
cessing programs, and I have no reason
to believe that will change. Symantec
told me a year ago they'd do something.
One proposed solution would be an Atex
Flow Charting 11+ will amaze you with its speed, power and simplicity.
output option. I was sent an experimental
• Update and print charts as fast as the situation changes
copy of a file conversion system that
• See your revisions right away-no long wait for charts to be hand drawn
changed Q&A Write files into something
• Select 26 standard shapes; 10 text fonts
more universal; but since Q&A Write
• Tutorial manual makes learning easy
couldn' t read the files it had made, that
• Runs on IBM or compatibles
didn 't help much, and anyway they never
released that conversion. I presume the
• Produces excellent organizational charts!
notion is now dead. Pity.
•Only $229!
I'm not sure where I go from here. I'm
in no tearing hurry to change editors, not
with all the work I've got to do . On the
other hand , I think it has to be done.
Software Corporat i on
There's just too much new stuff being
Excellence in charting the fiow of ideas
written, and Q&A Write doesn't seem to
be keeping up. So where to from here?
For more information, see your local retailer or call
There are a lot of options .
1-800-525-0082, ext. 47 (outside Calif.) 408-629-5376 (Calif./lnt'I.)
One obvious choice is WordStar. I
81 Great Oaks Blvd., San Jose, CA 95119
never liked the old WordStar, simply be
cause I am perpetually fiddling with my

Roland Larson's Readability is almost
important enough to change text editors
for. This program does the best job of an
alyzing readability of any program I've
ever used. Unlike most programs that at
tempt that job, Readability looks at what
you ' re trying to do , and it compares your
work with experts doing the same thing.
Fair warning: one of the "experts" in
popular science exposition is, ahem, me .
Readability understands that while aver
ages are important, so is variability; an

essay with nothing but short sentences
soon gets boring . However, the program
catches expository lumps, in which you
have several long sentences full of long
words all run together.
I can't recommend this program high
ly enough, not only to beginning writers,
but to experienced writers in a hurry; it
will catch things you didn 't want to have
go out under your name. I use it a lot; and
I ought to use it more, and would if I
didn't have to go through the ASCII con

ARE YOU STILL DRAWING FLOWCHARTS BY HAND?

'

FLOW CHARTING II+

PAUON &PAUON
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THE NEW STANDARD FOR
HIGH PERFORMANCE
STATISTICAL SOFTWARE

Apowerful, comprehensive, elegant, and super-fast statis
tical package for IBM (PC, AT, PS/2) and compatible
computers. I The CSS optimized user interface with fast
hierarchical menus incorporates elements of artificial intelli
gence; even complex analyses require only a few keystrokes
(batch processing is also supported). I CSS features compre
hensive, state of the art implementations of: Basicstatistics,
Multi-way frequency tabws, Nonparametric statistics,
Exploratory data analysis with analytic graphs, Multipw
regression methods, Thne series analysis withmodeling and
forecasting (incl. full ARIMA), General ANOVA!ANCOVAI
MANOVA, Contrast analysis, Discriminant junction
analysis, Factor analysis, Principal camponents, Multidi
mensional scaling, Item analysis/Reliability, L-Og-linear
analysis, Cluster analysis, Non-linear estimation, LogitJ
Probit analysis, Cmwnical analysis, Survival and Failure
Time analysis (Censored data), Quality Control analysis,
and much mare. I All statistical procedures are integrated
with fast data base management and instant, presentation
quality graphics (over 100 types); full support for all mono
and color graphics boards (incl. VGA) and over 100 plotters
and printers (incl. the HP and Postscript standards). I All
CSS screenoutput is displayed via customized Scrollsheets™
(i.e., dynamic,user controlled, multi-layered tables with cells
expandable into pop-up windows); all numbers in a Scroll
sheet™ can be instantly converted into a variety of
presentation quality graphs; contents of different Scroll
sheets™can be instantly aggregated, combined, compared,
plotted, printed,or saved. I The flexibility of theCSS input/
output is practically unlimited: CSS offers an intelligent
interface (read/write) to all common file formats (Lotus, Sym
phony, dBII, dBIII +, DIF, SYLK, . . . ) and special utilities to
easily access data from incompatible programs; graphics can
be saved in files compatible with desktop publishing pro
grams lA\dus, Ventura). I CSS data files can be as large as
your operating system (DOS) allows; OS/2 version coming
soon. I CSS precision exceeds the standards of all common
precision benchmarks. I Technical note: 'I'he CSS user
interface and all l/O were written in Assemb/,er and bypass
DOS; graphics and data management were written in
Assembler and C; the cmnputational algorithms were
written in Assemb/,er and aptimized Fortran. I $495 (plus
$5 sh/h); 14-day money back guarantee.
Circle 294 on Reader Service Card

llstatSoft
2325East13th Street • Tulsa, OK 74104 • (918) 583-4149
Fa1: (918) 583-4376
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text and I don't want to have to go do
Control-B to reformat the paragraph
when I'm done. I want the computer to do
that for me as I write. The new WordStar
5.5 fixes that traditional problem. It's
fast, and heaven knows most outside pro
grams recognize the WordStar format.
There are two main disadvantages.
First, WordStar doesn 't really like to
show you on-screen left margins . That's
a minor problem, but I confess I have
grown fond of the screen appearance of
Q&A Write . Second, WordStar files are
not readable with a standard text editor
or viewer such as you find in Norton
Commander. Although Q&A Write files
have a lot of control characters and stuff
in them , the text itself is pretty well
straight ASCII once you get past the
header; and I've got used to being able to
peek into those files.
The next candidate is WordPerfect.
This is said to be the most popular word
processor for the IBM PC. Whether or
not that' s correct, a lot of people use it,
so there will always be third-party
support.

Aside: PluPerfect
There are also ways of taming WordPer
fect. PluPerfect, from a tiny outfit called
IR-Soft, is a TSR program that loads it
self, then WordPerfect. You can pass any
command line (e.g., WordPerfect file
name) through PluPerfect on to Word
Perfect. Once you have loaded PluPer
fect, pressing the 5 in the number pad
(with Num Lock off, of course) or press
ing the middle button of a Logitech
Mouse will get you a drop-down menu
that pretty well controls WordPerfect.
I've fooled around with this enough to
like it; if I do adopt WordPerfect, I may
use PluPerfect with it. There's one prob
lem: PluPerfect does want memory. I
was able to get it to run (with WordPer
fect) in a DESQview window, but I use
an 80386 machine with the QEMM
memory manager and thus can have big
DESQview windows.
You don 't need a mouse to run PluPer
fect. I've previously mentioned Mouse
Perfect, a program that adds mouse capa
bility to WordPerfect; alas , I wasn't able
to try it with PluPerfect. I doubt they'd
work together, since MousePerfect gen
erates mouse menus to run with Word
Perfect, but who knows? The PluPerfect
menu system is well thought out and fast.
It would be nifty to have both PluPerfect
and a mouse .

WordPerfect Executive
Another advantage to WordPerfect is the
Executive package. This chopped-down
104 ' BYTE • JANUARY 1990

version of WordPerfect is bundled with a
suite of other little programs, such as a
card file, an appointment scheduler, a
phone book, and a small spreadsheet ca
pable of doing expense reports. The
whole package can fit on a 31/2-inch disk
and is designed for use in portable ma
chines. Back when I was using WordPer
fect, I found this an excellent comple
mentary package.
Finally, WordPerfect has what can
only be called world-class support ser-

A nother
advantage to
WordPerfect is the
Executive package.
vice. I've never heard of anyone tele
phoning them and not getting courteous
and efficient help . That alone is enough
to make me want to encourage them.
The downside of WordPerfect isn't so
easy to describe. It has to do with philos
ophy and design : WordPerfect comes out
of a different tradition from the one I'm
used to . I know that 's vague, but it's
about the best I can do . There's some
thing about WordPerfect that makes me
slightly uncomfortable, and I am just not
at all sure what it is. I even have the nag
ging suspicion that I'm being unfair, and
ifI spent some time with WordPerfect I'd
probably like it. Of course, I did use it for
a while before Q&A Write, and I was
willing to turn away from it. We'll see.
I see I'm using up more room than I
intended for this discussion. I expect you
all understand : for me, the word proces
sor is far and away the most important
computer program I have or use , and thus
the most interesting; but I can't expect
everyone to be a fanatic on the subject.
Anyway, I'm in no hurry to change; I
like Q&A Write and just wish that I could
solve the file format problem. I've even
been tempted to analyze what that format
is and write my own set of filters and
conversion programs . But I probably
won't have time to do that .
Next month, I'll look at other candi
dates, including PC-Write, the indus
try ' s most successful shareware pro
gram, and My Word!, which is the only
major full-feature word processor I
know of available with source code. My

Word! is written in Microsoft Quick
BASIC and is faster than you would be
lieve. You can also get My Index, com
plete with source code; the two make a
formidable package.
Other possibilities include XyWrite III
Plus and its especially jiggered scholarly
offshoot, Nota Bene. Nota Bene, inci
dentally, is the answer to a dissertation
writer's dreams; nothing else comes
close to it for scholarly work. It's also ex
tremely complicated, but you'd expect
that of a program that really knows how
to handle bibliographies and footnotes
and such.
Finally , there's Microsoft Word,
which keeps getting better all the time,
and certainly will be supported by
Microsoft CD-ROMs.
There may be more, but those are the
ones I'm looking at . Sometime this year
I'll choose one. Stay tuned .

Org Plus
From where I sit, I can see about 200
items of software and hardware on tables
and carts out in the Great Hall, and I sup
pose a good half of it would be worth
mentioning here. Alas, here ip the office
are another 25 or so items that I know
ought to go in the column, and realisti
cally I won't get to half that before I run
out of space; all of which tells us that the
computer industry is healthy despite the
government ' s attempts to kill it with
nitwitted cartels and FCC regulations.
With so much software out there, it's
inevitable that more than pure merit de
termines what's selected for review .
With Org Plus it was Brett Walter, for
merly the product manager for Q&A
Write at Symantec. Brett recently went to
work for Banner Blue Software, an outfit
I never heard of, and he sent me a copy of
Org Plus , a program that draws organiza
tional charts; not something I need very
badly. Still, it came from a friend, and as
I looked at the package I suddenly real
ized I do have a use for this.
Although I spend a lot of time playing
with computers and then writing about
them, I like to think I am still primarily a
science fiction writer; and one of my con
tinuing series of science fiction novels
concerns the exploits of John Christian
Falkenberg and his 42nd Mercenary Le
gion during the breakup of the CoDo
minium Government. The CoDominium
is a world order set up by the U.S. and the
USSR sometime toward the end of this
millennium , and I confess that some
times I have trouble distinguishing be
tween some of the fiction I wrote 20
years ago and today's newspapers; but
continued

TOPSPEED®C
The next generation

TOPSPEEDC:
Standard Edition $199
(DOS Compile r & YID)

Extended Edition $395
05/2 Edition $495
Call on TopSpeed Modula·2 compiler
( with o bjects) & toolkits.

TO ORDER:
In the U.S. , call :

1-800-543-5202
In Canada, call:

1-800-543-8452
TopSpeed C. Compiler and library conform
I00% with proposed ANS Istandard. Source com pat·
ible with MS C and Tu rbo C (where ANS I compat·
ible). Library is a superset of both MS and Turbo C's
li braries. Extensions inc lude :Time· sliced scheduler
for concu rrent funct ions. Powerful text window
ma nagement. Borland text w indows supported .
MS's graph ics, plus: Bar c h art & polygon plotti ng ,
standard formatted text IO to graphics w indows.
Inte rface to Borland 's Graphics Interface (BG !).
Mo use support. All BIOS and DOS calls supported.
Common UNIX ca lls. 6 memory models p lus user
defi nable memory mo de ls. Smart linker includes
on ly func tions and data used in the fina l program.
Optional run-time c hecks in cl ude overflow, stack,
array bounds, and pointer checks. Run·time and
compilation errors automa tica ll y p inpointed in
sou rec code.
Common o p timizi n g code genera t o r. All
compilers produce high ly optimized code us ing the
same code generator. 8086/286/386 specific code.
Au romaric op timal regis ter all ocation. Com m on
Sub-expression Eli minat io n. Expand any function as
in li ne code. Piss parame ters in registers (opt ional).
In li ne 80x87 code o r emu lat ion.
Au tomatic m a k e . Fully automatic make w ith
versio n control recomp il es and reb uilds EXE, LI B
and DLL fi les as necessary w ithout the need ofa make
sc ript. Make d e pende nc ies are described by project
fi les, which simply list the objects to be included , as

we ll as the names of other dependent pro jects. O ne
single make can result in mu lti p lecompilations using
diffe re nt comp ilers and/o r assemblers, linking and
build ing oflib raries, DLLs and an EXE fi le.

Call o n shipping & handling
c harges & volume discounts.
VISA/MC accepted.

Seamlessly integrated environment. Up co
I 0 active ed itor windows , each with a capacity of I/2
MB source code. Co mpile r e r rors an d warn ings pin ·
pointed in source code ; automatic fi le·switch w hen
stepping between errors o r warnings. All me nus and
hot· keys redefinabl e. By default, ed icor commands
compat ible with Turbo and SideKick. Keyboard
macros a laSuperKey Cut and paste betwee1-. editors,
he lp system , and d irect ly from screen memory
Mul ti·file searc h commands, programmer's ca lcu·
laror, built-in ASC II , key sca ncode, and co lor tables.
1-lyperText help system with library refere nce.

30-day unconditional
money-back guarantee.

Extended and OS/2 Editions. These editions
inc lude: Support for Microsoft Wi n dows . DOS
Dynamic Link Librari es. Fu ll sou rce code to li b raries.
Start·up assemb ler code. High-speed Assembler is
full y integrated in the environmen t. Disassembler.
Program execu tion profiler. Code locator for embed
ded systems programming. \Vatch ut il ity for viewing
any selection of DOS ca lls as they are executed.
Programmer's interface to debugger. Post Mortem
Debugger. And more. OS/2 Edition has fu ll su pport
for Presentation Manager.
TopSpt: cd and Te chKit ~m: tradt: marks ofJensen & Panm:rs Interna
tional. O ther brand and product n;uncs arc tradem arks or n.:gistc rcd
trademarks of the ir rcspcctiv1: hoh..lt:rs.

Je nse n &
Partners
International
I IOI San Anton io Road, Suite 301
Mountain View, CA 94043
Phone: ( 415)967-3200
FAX: (415)967·3288

In England & Europe contact:
Je nse n & Partne rs UK Ltd., 63 Cler
kenwell Road , Lo ndo n EClM ; NP
Phone: (01)2;3.4333. FAX:
(0 1)2;1-014 1. C Standard Edition
£149; C Exte nded Edition £29; ;
C OS/2 Edition £370. Call on
handling & VAT charges, and
TopSpeed Modu la·2 product prices.
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Time was that the way to upgrade DOS
was simply to boot up with the new DOS
on a floppy disk and then do the SYS C:
command; but just to be on the safe side,
I called my son Alex , who makes a good
part of his living recovering data from
crashed hard disks.
" Back it up and reformat ," Alex said .
"Probably a third of the problem disks
we get come from botched SYS up
grades. Besides , you haven' t backed up
Mom's stuff in ages."
"I hate smart alecks," I said, but he
was right. It really was time to back up
all her files , and once I had that done, we
could reformat her hard disk, something
that hadn't been done for several years;
but then it's a Priam , and you almost
never have trouble with those.
First thing was to back up all her files.
The obvious way was to dedicate a Maxi
mum Storage WORM (write once, read
many times) disk to RJP 's files and put
them all on that. The only problem was
that her machine is downstairs and set up
in a way that makes it very difficult to
open the case: and there 's no WORM
drive controller in her machine . I have

ing to put Lotus 1-2-3 or SuperCalc out
of business, but it will manage a reason
able range of statistics and totals.
All told, it helped me, and my next
Falkenberg novel will probably repro
duce part of the new Org Plus chart of the
Legion , circa 2085.

that' s another story. What's important
here is that although I have extensive
notes, including a rough sketch of the
42nd's organizational structure, I never
did do a complete organizational chart of
Falkenberg 's Legion . This looked like a
fair test of Org Plus.
You 'll see the results in my next Falk
enberg novel. I can't compare Org Plus to
other organizational charting programs,
because this is the only one I've used. I
can say that Org Plus is easy to set up ,
simple to learn, and effective. It has pro
vision for " hidden " notes on people and
their job descriptions. There are about
seven box styles and an equal number of
chart styles. You can build the chart, cut
and·paste on-screen, and generally muck
about with it, after which it will print on
many different standard printers or on a
plotter.
Org Plus Advanced will print side
ways; the basic program will do that only
if you have Funk Software's Sideways
program as well.
There 's also a built-in spreadsheet af
fair, so that you can make Org Plus total
up such things as the number of people in
given units and stuff like that. It' s not go

Upgrading
I forget why I went downstairs to play
with Mrs. Roberta Pournelle 's machine,
but it doesn't matter. What did matter
was that I noticed she was running MS
DOS 3.21, the version with the defective
XCOPY. It has other problems.
"Time to upgrade your system," I
said. "Maybe I ought to give you the new
Z-386-"
That didn 't work. Roberta has become
quite fond of her Kaypro 386i, which she
has named Dan MacLean in honor of my
late mad friend. I think she's convinced
that one night she'll fall asleep at the key
board and wake up with a message from
MacLean on-screen. The weird part is I
didn't argue with her, because I'm not so
sure she's wrong. "OK," says I, "you
can keep the Kaypro, but we have to up
grade that DOS version ."

THE FIRST NAME IN TRUE
OEM COMPATIBILITY

continued

NATIONAL

Buying from the manufacturer
always guarantees the finest

quality, best service and
lowest pricing.

NATIONWIDE

1-800-292-6272
FAX

TM

MARYLAND LOCAL

Dee reco Road • Timonium . Mary land 21093
- ~ i!illii.~...;u;, NCRC GUARANTEE ~.......~~

\!~66

1-301-561-4659 1-301-561-0200

"We will never. knowingly. 1/isappo1111you II /or any reason
your purchase does not give you complelc s. otislaction. the fu ll
purchase price wilt be cheerfully refunded immediately upon
re turn of the merchandise
We have always believed that no s,1te is complete until the
WE ACCEPT PURCHASE ORDERS & CHECKS.
omer has received total satisfaction from our producrs.
Use o f equipment manufacturer's names is for iden
'if>~ &. a'~. Presidenl r.;
ti fica tion on ly. N CRC is in no way affiliated with the
..........;.1!11""..:;......- .,.,... ........_ ......_ ........:1
O EMs listed.
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CARTRIDGE RIBBONS (N YLON)
No.
Description
Price Ea. (Black)
180 Apple lmagewriter II 41C ...... 8.50
114 Apple lm agewriter/DMP....... 3.25
127 Brother M1509/1709 ........... 5.75
104 Canan A-1200 .................. 4.95
109 Centronics 350/3511352/353 .. 9.35
11 8 Citi zen LSP 120D / 180D .. ...... 4.95
169 Citi ze n MSP 10/20 ........ . .. . . 2.75
167 Citi zen MSP 15/25 ........ ..... 3.85
123 Comrex 420 .. .. .. .......... .... 7.55
131D Data Products B-300/600 .... .. 5.45
280 Epso n EX 80011000............ 4.65
165 Epson FX/ MX/RX 70180185 ... 2.75
167 Epson FXIMXIRX 10011851286 .. 3.85
288 Epson Lq500/Lq8001Lq850H.D... 3.85
289 Epso n Lq1000 H.D./ Lq1 050 .. .. 4.95
163 Epso n Lq1500 ... .... .... .. .. .. . 3.25
281 Epson Lq2500 H.D.............. 4.95
283 Epson Lq 2550 .... ... ....... .. .. 4.95
283C Epson Lq2550 4 co lo r.... .. ... 23.00
287
Epson Lq950.... .... ............ 4.60
175 Epso n LX 80190 ... .... .... .... . 2.75
145 Hewlett Packa rd 2631A.... ... 12.05

No.
181
195
188
176
177
211
184
875.
286
285
204
205
660
661
662
663
210
210M
210C
209
206
208

Description
Price Ea. (BlackJ
IBM 328713615 SD Loop ....... 1.95
IBM 328713619 SD Cart. ....... 275
IBM 4201 ProPrinter II .. .. ..... 4.15
IBM 4202 ProPrinter XL ........ 4.95
IBM 4207 ProPrinter X24 ....... 4.95
IBM 4208 Pro Printer XL24 .. . .. 6.35
IBM 4224. ........ .... .... .. .. .. 11 .25
IBM 4234....................... 22.95
Mannesmann Tally 85 ......... 4.35
Mannesmann Tally 86 ......... 4.95
Man nesma nn Tally 120/ 160 ... 3.35
Mannesmann Tally 140/180... 3.85
NEC Pi nwriter P1/P2/P6 ....... 3.95
NEC Pinwriter P31P7 .... .. .. .. . 4.35
NEC Pinwri ter P51P9 ........... 4.35
NEC P2200 H.D.. ... .... ......... 6.05
NEC 5200/5300 Nylon.... ... .. . 5.95
NEC 5200/5300 MIS .......... 11 .75
NEC 5200/5300 4 color. .... .. . 23. 00
Okidata 18211831 192/ 1931
3201321.. ....................... 3.95
Okidata 292 .................... 5.35
Okidata 2931294 ............. . . 6.15

I
I

"Ve manufacture our products with the blackest matrix
ink, premium high density nylon, precision engineered
plastics and "Rem " air refrigerated loading equipment

COLORS
BLUE - GREEN - PURPLE - RED
Add $1.1O to your price per unit
Nylo n only

Description
Price Ea. (Black)
Oki data 393 ... .... . ...... ..... 17.95
Panasonic KXP 108011091 ... . . 3.95
Panasonic KXP 1124 ......... .. 4.95
Panasonic KXP 1524 .... .. .. ... 7.95
Radio Shack DMP 400 / LPVI .. . 3.25
Radio Shack DMP1001LPVll. . . 4.35
Radio Shack/DM P 130......... 4. 15
Seikosha SP800/1000.... . ... .. 4. 15
Star Micronics
NBINL/NPINX 10 ........ .. .. .. 3.95
264 Star Micronics NL/NPI NX 15.. . 5.75
266 Star Micronics NX1000 ..... ... 3.65
266C Star NX1000 4 co lor...... ... . .. 9.85
267 Star Micronics NX2400 ........ 4.75
262 Star Micronics Rad ix101SR10 .. 3.95
263 Star Micronics Radix151SR15 .. 4.55
290 Star Micronics SD10 ........ ... 4.15
Star Micronics SD1 5... ........ 4.55
291
245 Toshiba P321 / P351 . .. .... .. ... 3.45
245 Toshiba P1 3401P13501P1351 .. 3.45
246 Toshiba P321SL/P341SL ...... 5.05
247 Tos hiba P351SX .... .. ........ .. 5.70
135 Tritel .......... . ... ...... .... . .. . 2.85

No.
212
217
215
220
226
235
282
282
261

Minimum Order 6 Ribbons
No.

Description
Price Ea. \8\ackl
CARTRIDGE RIBBONS (FILM!
(correctable I multi-strike)
307
Brother EM200 HR1 5 M/ S .. . .. 4.15
158 Diablo Hytype II MIS ......... . 2.45
202
NEC 3500/8800 MIS Flip .. .... 5.85
320
IBM Se lectric II H.Y. Co rr ...... 1.75
334
Olivetti ET 2011121 Co rr....... 3.35
334B Olivetti ET 1211351 MIS .... . .. 4.85
227
Ricoh 130011600 M/S .. .. ...... 3.25
454

455
462
465
464
470
467
470

TWIN SPOOL !NYLON)
Decision Data 6807 16811 /
6814 .... .. . .. ................. .. . 7.65
Dec writer LA 30/36 .......... . 2.75
IBM 326215262 . ... .. ........... 5.45
IBM 3525 TIS ............... .. .. 3.35
IBM 5225/5250/5280 ...... .. .. 15.95
Okidata 80, 82, 92, 93 .. ... ..... 1.35
Printronix 150/300/600 .. .... .. 5.45
Star Micronics Gemini 10/10X .. 1.35
CALL US FOR
VOLUME DISCOUNT PRICING

See why corporations such as General Motors, Mobil Oil, AT&T, Eastman Kodak, the U.S. Postal Service and thousands more are now using National
This is only a partial list of our products.
Computer llliSSQllS ·· brand products.
$5.00 shippi~ / handling on
t:Jiitieosun~\~;!_To Change
SAVE 50% or more with our National Computer ~ brand products.
~~o"ai•:~,~~1 ({,s;~oc~~r~:r
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Now There's aPeriscope
Board for Your IBM PS/2.
With the new Periscope® Model I/MC, you now
have the same robust Periscope Model I debugging
capabilities using a PS/2 with Micro Channel®
architecture that you already have using a PC, XT,
AT, or AT-compatible 80386 machine.
Just like the current Periscope Model I,
Periscope Model I/MC has a 32K footprint in
system memory, above 640K but in the first
megabyte. The board stores the Periscope software
and all debugging information (symbols, etc.)
in its write-protected RAM.
Designed for use in machines with the IBM
Micro Channel bus architecture, the board
allows you to add chips to extend the 512K
of write-protected RAM to a full two megabytes,
if need be. (Most developers find 512K to be
quite enough, however.)

Don't worry about trashing your
debugger, debugging large
programs, or erratic bugs.
With this new board in your
IBM PS/2 or compatible,
Periscope uses zero memory
in the lower 640K. So you don't
have to worry about things
like a runaway program
trashing your debugger,
or not being able to
debug a very large program, or having
bugs appear or disappear when you load your debugger.
Use the break-out switch, which plugs into the board, to
break in to your system safely any time. It keeps you from
having to power down and back up when your system
hangs. You can just press the little red
"panic" button to find out exactly what
is going on.
Periscope Model I for PCs, XTs,
ATs, and AT-compatible 80386s. The
manual, disk, and quick-reference card
shown come with all models of Periscope.
~llilffj~' Circle 247 on Reader Service Card

Periscope

Real-time hardware
assisted debugging of
programs running on
PS/2s is now possible! The
remote feature of the new
Version 4.3 Periscope software
enables Periscope IV to support
real-time debugging of programs
running on DOS-based machines,
including those with Micro Channel
architecture. The open architecture
remote debugging feature will
support OS/2® and other protected
mode environments in the near future.
Call for details.

Choose from a full line of
professional software and
hardware-assisted models.
All models include Version 4.3 software,
manual, and:
•New Periscope I/MC (MC Board for short)
has 512K Micro Channel-compatible board
& break-out switch . . . .. ........ .. .... $745.
• Periscope I has 512K PC- and ATcompatible board & break-out switch ..... $595.
• Periscope II has break-out switch .. . . $175.
•Periscope 11-X has no hardware . ..... $145.
• Periscope Ill has PC- and ATcompatible real-time board (to lOMHz) &
break-out switch ....................... $1395.
• Periscope IV has 80286 and 80386 AT
compatible real-time hardware (to 25MHz)
& breakout switch . . . . . . . . . . . . . . . . . $2195-$2995.
• PLUS board is Model I board (no software),
optional with Models III & IV ......... .$500.

Call Toll-Free Today For More
Information 800-722-7006
MAJOR CREDIT CARDS AND QUALIFIED
COMPANY PURCHASE ORDERS ACCEPTED
~-----

IBM , PS/2. OS/2, and Micro Channel are
registered trademarks of the IBM Corporation.
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Grammatik III.. ......... ......... .. . $99
Reference Software, Inc.
330 Townsend St., Suite 123
San Francisco, CA 94107
(800) 872-9933
(415) 541-0222
Inquiry 1014.
LapLink 3 .. ... .. ..... ............$149.95
LapLink Mac 2.0 .......... .....$139.95
Traveling Software
18702 North Creek Pkwy.
Bothell, WA 98011
(800) 662-2652
(206) 483-8088
Inquiry 1015.
Microsoft Mouse
(available in packages)
Microsoft Corp.
16011 Northeast 36th Way
P.O. Box 97017
Redmond, WA 98073
(800) 323-3577
(206) 882-8080
Inquiry 1016.
Nemesis, the Go Master ............ $79
Toyogo, Inc.
76 Bedford St., Suite 34
Lexington, MA 02173
(617) 861-0488
Inquiry 1017.
OPTune .. .... ....... ..... ......... . $99. 95
Gazelle Systems
42 North University Ave. , Suite 10
Provo, UT 84601
(800) 233-0383
(801) 377-1288
Inquiry 1018.
Org Plus .... ... ........ ..... ..... .. $79. 95
Org Plus Advanced ....... .... ..$129.95
Banner Blue Software
P.O. Box 7865
Fremont, CA 94537
(415) 794-6850
Inquiry 1019.
PluPerfect
(price not available)
IR-Soft
217 Jefferson Rd.
St. Louis, MO 63119
(314) 968-8522
Inquiry 1020.
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Q&A Write ....... ... .. ... .... .......$199
Symantec Corp.
10201 Torre Ave.
Cupertino, CA 95014
(408) 253-9600
Inquiry 1021.
Readability .. .... .. .. .... ... .. ... . $59. 95
Readability Plus .... ...... .... ... $94.95
Readability Plus/Network ... .$129.95
Scandinavian PC Systems
51 Monroe St. , Suite 707A
Rockville, MD 20850
(800) 628-2828
(301) 294-7450
Inquiry 1022.
RightWriter 3.1 .... ..... .. ........... $95
RightSoft, Inc .
4545 Samuel St.
Sarasota, FL 34233
(800) 992-0244
(813) 923-0233
Inquiry 1023.
SpeedStor .. .... ... ......... ........... $99
Storage Dimensions , Inc .
2145 Hamilton Ave.
San Jose, CA 95125
(408) 879-0300
Inquiry 1024.
Stella .... .... .... .. .... ..... ..... .... .. $450
High Performance Systems
13 Dartmouth College Hwy.
Lyme, NH 03768
(603) 795-4857
Inquiry 1025.
Timbuktu ...... ...... ... ...... ... ....$149
Farallon Computing, Inc .
2201 Dwight Way
Berkeley, CA 94704
(415) 849-2331
Inquiry 1026.
Trackman
serial version ...... ...... .. .... ..... $139
bus version ......... .. ......... ... ..$149
Logitech , Inc .
6505 Kaiser Dr.
Fremont, CA 94555
(415) 795-8500
Inquiry 1027.
WordPerfect 5.0/5.1 .. .... ... .... ..$495
WordPerfect Executive 1.0 .. .. ... $249
WordPerfect Corp.
1555 North Technology Way
Orem , UT 84057
(801) 225-5000
Inquiry 1028.

two Maximum Storage WORM ma
chines , but they're both up here . They're
portable , but you do have to have a con
troller installed.
Alas, I recently disassembled the only
LAN we had running . The machines are
way too far apart for the standard Lap
Link cables . I tried using Traveling Soft
ware's LapLink 3 with a DeskLink (tele
phone-type) cable. That didn't work.
When Traveling Software chairman
Mark Eppley heard that, he was non
plussed , because LapLink 2 would work
with the telephone cable , and he was sure
the capability had been left in Lap Link 3;
but there was nary a word about it in the
help files or documents , and it sure
didn 't work automatically. Eventually ,
one of the technical people told him that
if you invoke LapLink 3 thus: LL3 /3,
where the " /3" means "3-wire," you can
use the DeskLink cable system that
allows 100 feet of telephone cable be
tween the machines .
Once I knew that bit of arcana , the rest
of it was easy . I set up two directories on
the WORM (RJPCl and RJPDl) , set
LapLink to copy subdirectories , and
fired everything from her C and D drives
off to the WORM . It took a while , but it
all got accomplished during dinner with
no problems.
Now the files were backed up, and I
could install MS-DOS 3.3 on her ma
chine. I chose 3.3 rather than 4.0 be
cause I find it is good enough , and while
I have had no problems with version 4 .0 ,
I don't see any real advantages to it,
either. Roberta finds that partitioning
her hard disk into two logical drives is
more convenient than having one big one,
which eliminates the main advantage of
MS-DOS 4.0. She finds that many of the
utilities , such as Norton 's Disk Sort,
work fa ster on smaller logical disk
drives , and of course all her DESQview
accesses were set up to expect C and D
drives .

FDISK Is Evil
I booted up with the original IBM DOS
3.3 floppy disk and did FORMAT C : / s / v.
Of course , it wouldn't do it: in order to
format a hard disk drive with DOS 3.3,
you must be able to tell DOS the disk's
volume name , and I didn't know that.
Exit FORMAT and go use the Norton
Utilities to remove the volume names
from both the C and D drives . Now FOR
MAT C: / s / v. Worked fine; but when I
tried to format the D logical drive, there
was something wrong with the disk par
titions .
Foolishly I thought I could fix things
with the DOS FDISK program. This is

. LightFax.~9624

LightSpeed 9624E
9600 baud modem
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the one that changes your DOS partition
tables.
Years ago I worked for Boeing. One of
our planes crashed. The investigation
showed that an Air Force maintenance
crew chief had wired up a control back
ward: the pilot thumbed for trim up , but
he was getting trim down . By the time
the pilot discovered this, the plane was in
an " unrecoverable attitude"; that is, it's
possible to fly the B-52 (and other
planes) into a situation that they can't fly
out of.
You can do the same thing with
FDISK. I'm not quite sure how I did it,
but I managed with FDISK to get Rober
ta's system set up so that more than half
the di sk space was lost and unrecoverable
with FD/SK. "Don't panic ," I thought,
and opened a Jolt Cola. Then I called
Alex, who confirmed that this isn't all
that uncommon. " FDISK is evil," he
said. "And there 's a version that comes
with Compaq computers that's even
worse . Makes me money , though ."

Enter SpeedStor
Then I did what I should have done in the
first place and got cut SpeedStor, which
has a good low-level format capability.
Another possibility would have been Ko
lod Research's hFormat, which is highly
reliable . Kolod sold the program to Paul
Mace, and now Mace has sold his disk
utility package to Fifth Generation , the
outfit that markets the Fastback backup
utility . Anyway , I've often used Speed
Stor and find it reliable as well.
SpeedStor will let you have disk parti
tions larger than 32 megabytes, but we
didn't need that here . SpeedStor will
also let you give the disk a volume label
with lowercase letters in it. DOS will re
port that, but you can't use DOS to
change it because DOS won't pass lower
case letters , and thus you can never con
vince DOS you know the label name ; but
you have to enter the label name in order
to change it. The solution to that is Nor
ton Utilities, which will erase the volume
label if you confirm that 's what you
really want.

OPTune
Next we installed OPTune.
OPTune advertises itself as "the first
'All-in-one' Hard Disk Survival, Re
pair, and Tune-up Maintenance Utility ,'
and I guess that's right. It combines the
capabilities of Gibson 's SpinRite, some
of Norton Disk Doctor, and the file opti
mizations of Golden Bow's Vopt. OP
Tune checks to see that your disk has
been formatted with the optimum inter
conrinued

shipping $7.00

$799.00

0

True 9600 bps modem , V.32, full
duplex.
0
9600/4800/2400/1200/300 bps
0
MNP Class 5 error correction & data
compression for data flow up to
19.2 Kbps
° Fully CCITI V.32/V.22bis/V.22,
Bell 212A/103J compliant.
0
Auto speed detection
0
Extended AT command set
0
Non volatile memory storage
° Cable and software included (specify
PC or MAC)
0
Synchronous and asynchronous
modes

~e.ver

r '

'

,

superior fax/modem

$49 9.00

shipping$7.00
0

9600 baud fax compatible with all
Group 3 fax machines
0
2400 baud modem 100% Hayes™
compatible. Switch from fax to modem
with one command
0
Excellent picture quality, superior to
standard fax
° Fax directly from application or from
fle xible text/graphics editor
° Full status lights in fax or modem mode
° Compatible with all PCs and MACs
0
Powerful software for scheduled send
ing , broadcasting , file queuing etc.
° Complete with fax and modem soft
ware and cable (specify PC or MAC)

buy another

ribbo~ !
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·with Maclnker™

over 100,000 sold .
Universal Cartridge Maclnker re 
inks most cartridges with appropri
ate adapter. Univer sa l Spool
Maclnker re-inks all spools

ribbon

0

0

Operation is very simple and auto
matic

0

Extra dark, lubricated ink yields
better than new print quality

0

Ink's cooling and lubricating effect
extends printhead life

Universal Cartridge Maclnker
shown with Epson cartridge

0

Average cartridge can be re-inked
60-100 times at 5 cents/re-inking

0

Multicolor Adapters for multiband
cartridges (Rainbow, lmagewriter,
Epson , NECs, Okidata etc.)

0

Dedicated Maclnkers avai lable for
special cartridges and Band Print
ers

Universal Cartridge Maclnker .........68.50
Multicolor Adapter (specify printer) •.•• .40.00
Epson only Maclnker mod. 271 EP ..... .42.00
lmagewr. only Maclnker mod. 234 IM..42.00
Universal Spool Maclnker ............... 68.50
Heat Transfer Adapter ..................... 25.00
Extra Ink bottle, black .•.• 3.00 pint. . ......... 18.50
Colored ink bottle •.•.•.•.. 4.00 ex. reservoir. 5.00

° Customers vary from individuals to
Fortune 500 Corporations, report
ing documented savings of
$30,000/year with Maclnker

$68.50

All Maclnkers delivered complete with bottle ol ink, ink
meter, reservoir, reservoir cover.
Go color !! Single & multicolor, standard and heat
transler cartridges avai lable : red, green , blu e, brown ,
purple , yellow, orange , white , silver and gold. Indelible
and OCR ink cartridges available.

Call for free catalo

Satisfaction or 30 day refund · Immediate shipment· Major credit cards · POs from national accounts

Computer Friends, Inc.

Order Toll Free 1-800-547-3303

14250 NW Science Park Dr.
Portland OR 97229

in Oregon (503)626-2291
fax (503)643-5379
telex 4949559 CF
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leave factor. If your disk wasn't-some
haven't been-the difference in speed
can be dramatic. OPTune then examines
your disk sectors one at a time. At each
sector, it picks up any data and holds it in
memory, reformats the sector, and puts
the data back again . It can also test the
sector with varying degrees of thorough
ness; some tests are done quickly, but
some run all night.
OPTune will also repack the files on
your hard disk, much as Vopt does. It
seems to take longer than Vopt but claims
to be more thorough . The differences
aren't noticeable to me, and since I have
Vopt anyway, I continue to use it.
As a test , I deliberately unmarked a
couple of bad sectors and let OPTune
look for them . For whatever it's worth, it
found them with no trouble . Any more
rigorous test will have to be done by
someone better equipped than I am.
In summary, OPTune is a decent disk
utility that combines many functions pre
viously found only in different pro
grams . It works with DOS 4.0; some
disk optimizer utilities won 't. However ,
OPTune will not work on my big Priam
hard disk drive with the DPT controller.

It does run all right with the 150-mega
byte logical drive on my Zenith 386/25
running DOS 3.3 Plus and the Zenith
cache system. If you're going to buy only
one disk utility , this is probably the one
to get.

Finishing the Job
Once the disk was tuned up , it was time
to bring Roberta' s files back. We didn 't
want them all, but I didn't want to sit
there and move files a directory at a time,
either. Fortunately, there was plenty of
space on the new Z-386/25 's hard disk.
The result was a weird lash-up . First, we
connected the Z-386/15 to the Z-386/25,
parallel port to parallel port, and ran
LapLink 3 in Turbo mode. That really
screams. It very quickly moved all the
files from the WORM drive on the Z
386/15 to subdirectories Cl and Dl (Ro
berta's C and D drives) on the Z-386/25.
I then used Norton Commander to go
through those files and delete all we
didn't want and connected Roberta ' s
Kaypro to the Z-386/25 with LapLink 3
(with the /3 option) working through the
telephone cable. LapLink 3 will nor
mally send itself, but it won't do it over a

telephm.;e cable; you must transfer it with
a floppy disk.
Once that was done, though, the rest
was automatic . I went downstairs and
watched Snoops , the new Friday night
mystery TV ·show . I don't normally
watch such things , but they filmed part
of one episode at Chaos Manor, which
was enough to get me interested. Any
way , by the time the show was over, the
files had been transferred.

LapLinkMac
I find Traveling Software's LapLink 3
indispensable , but the company didn't
stop there . Now there's LapLink Mac.
This not only lets you connect your Mac
to your PC and move files back and
forth , it also lets you connect two Macs
together. LapLink Mac includes a gizmo
that, when plugged into the LapLink
Mac cable, accelerates the file transfer;
with it, you can move files about five
times faster than AppleTalk will do it. Of
course , you need at least three Macs ,
with one used as a file server, to connect
Macs with AppleTalk at all.
LapLink Mac lets you link Macs with
continued

Clorthe 8051

Compare:

Benchmark Results - Sample program : Eratosthenese sieve
Program from BYTE (1/83) expanded with 1/0 and interrupt handling.

SOLID STATE DISKETTE AND DRIVE EMULATORS
Archimedes

Compilation time
Linkage time
Execution time
Total code size
Sieve module
size

ICC51

MCC51

FRANKLIN

v2 .20A

v1 .2

C51 v2.1

12 sec ~
29 sec
11.45 sec
5318 bytes
736

18 sec
9 sec
9.00 sec
3798
1021

17 sec
6 sec
~
0.88 sec ~
1726
541

.,.,

Call now for your free DEMO disk.

FRANKLIN
SOFTWARE , INC.

888 Saratoga Ave. #2 • San Jose, CA 95129
(408) 296-8051 • FAX (408) 296-8061
Europe A : (0222) 25 36 26 B: (010) 22 34 55 CH : (032) 41 01 11 D : KEIL
(089) 46 50 57 DK : (02) 65 82 00 F: (1) 64 07 85 64 GB: (0962) 73 31
40 NL : (01858) 16133 S: (040) 92 24 25 Far East : Aust: (61) 04 65 41
873 R.0 .C.: (02) 76 40 2156 N.Z. (64) 04 694 129 (fax).
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New Dual Disk Models
• PCE/Z single disk emu lation of 5 1/.-" or 3 1/z" diskettes up
to 1.ZMB. read/write up to 770K.

Circle 123 on Reader Service Card

• PCE/Z dual disk emulation-primary disk up to 770K
reead only and secondary diskette to 770K of SRAM .

ROMDISK PCE

MODEL STANDARD FEATURES

• In-board and interchangeable Cassette models using
EPROM. Flash EPROM anc' SRAM technology .
• On-board EPROM programmer-simp ly copy a diskette to
program the EPROMs. Flash EEProm remotely
programmable on LANs.
• Two Autoboot modes. a File (read) and a Programming mode
automatic disk drive desig nation set-up during booting .
• Flash EPROM models are electrically eraseable. SRAM models
are battery backed . EPROM models are ultraviolet eraseable.
• List prices with memory ICs from SZ9S. OEM prices and
models available OEM with or without memory ICs.

CURTIS, INC.

[EB
';\ .

2837 North Fairview Ave. • St. Paul, MN 55113 ~)

612/631-9512

Fax 612/631-9508

·

• 1BM PC. XT. AT. PS / 2 and PC DOS are trademarks of IBM : MS DOS is a trad emark of Microsoft

Circle 92 on Reader Service Card

Professional Modula-2 Compiler...
Just think what the two of you can do.
Find out what Stony Brook's fully optimiz
ing compiler can do for you. You can use
Modula-2 for all your development
requirements or you can link with any
other language that produces Microsoft
object modules. You can engineer the
fastest and smallest program possible
taking advantage of our highly optimized
code generation. You can compile your
applications for DOS and OS/2 w ith no
changes in the source code. You can
outperform the competition. You can do
more than you ever could before.
The Professional Modula-2 package
includes an editor, intelligent linker, sym
bolic debugger, execution profiler, and an
automatic make faci lity All these functions
can be performed from the fully int e
grated environment or as separate
command line utilities.
© 1989 Gogesch Micro Systems. Inc.

We also include the best runtime library in
the industry, interface libraries for Micro
soft W indows, presentation manager; and
QuickMod high productivity environ
ments for DOS and OS/2. A ll for $295.
The source code for the runtime library is
available as an option for those who need
it. You can also purchase the QuickMod
environment in DOS or OS/2, without
the optimizing capabilities for $95.
Stony Brook-we design our products
specifically to improve developer perfor
mance. And we know software engineer
ing. Put us to work for you.

SOFTWARE

Your Partner
in Software Development

Call us direct and we'll mail product
information to you within 24 hours.

800/624-7487
805/496-5837 ;;Jif~~~~~ational
805/496-7429 Fax
Circle 295 on Reader Service Card (DEALERS: 296)

187 East Wilbur Road, Suite 9,
Thousand Oaks, CA 91360
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EDITING
between files 
across applications 
If you work with
more than one file,
you need Vq2
- the editor for
multi-file processing.

TM

2

If you begin Monday trying to remem
ber what you were doing Friday, you
need Vq. Just a few keystrokes bring up
the file set you were working on, with
each file positioned where you left it.
Even if Friday was so bad you just
pulled the plug and ran, Vq will bring
back the changes you forgot to save.
Load files by name, location, date, even
file content - you can search whole
disks, directories, or file sets, to find
and automatically load just what you
want. Simple AND/OR/NOT/WITH/
WITHIN pattern specifiers combine to
find just about anything on a disk.
Vq will even search and load word
processor and desktop publisher files.
Vq is EASY to learn and EASY to use.
Pulldown menus do the whole job .. .
instantly. You probably won't even
read the manual. Full multi-window
mouse support, of course!
Features include programmable keyboard, 431
50-line and 132-column video modes, hot links
to executable programs, compile with find
next-error, and macro compile /decompile.
Optional auto-indent, tab, column shift, and
margin settings. Your choice of screen colors.
100+ commands include Multiple edit win
dows with window Zoom and multi-speed
scrolling; Block copy, cut, paste, delete, box,
fill, print, write, shift left or right, cap and
uncap; Mark lines, columns or fragments of
text; Search/search-and-replace with token
search, find-function, and regular expression
options (select block or entire document);
Goto /Push /Pop /Restore Line; Find matching
{[(or)]} levels; Format, Center, and Timestamp;
Query, resume query, find next /previous query
file /match; Full DOS shell or command execute
- Vq shrinks to 7Kb. Full Undo capability
lets you change your mind - while editing!

OS/ 2 & DOS versions ... both for $150
If Vq2 sounds too good to be true,
call for our NO RISK OFFER 

1-800-284-3269
~]
' ·. . GOLDEN BOW SYSTEMS
2665 ARIANE DRIVE, #Wl
SAN DIEGO, CA 92117

i~

;

v

(619) 483-0901

FAX (619) 483-1924 TELEX 201520 GBSUR
MC /VISA US shpg/hdlg $5 CA orders add 7%
Vq and Vq2 a re tra dema rks of Gold e n Bow Syste ms
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telephone cable, so they can be IOO. feet
or so apart. It works quite well, and
they've done a very Mac-like job with the
user interface. However, it is only a file
transfer system, not a full network.
If you have several Macs and you need
to connect them very often, you'd do bet
ter to get real networking software. I'm
no expert on this, but people I consider to
be experts tell me the best of the easy-to
use Mac networks is probably Farallon
Computing's Timbuktu, which lets Mac
users share resources and operate each
other's computer systems. Note that you
need a copy of Timbuktu for every Mac
workstation in the system. Timbuktu
works with any AppleTalk network, in
cluding PhoneTalk and EtherTalk. It's
more powerful than I need. · LapLink
Mac takes care of what little file transfer
we do electronically-usually it's sim
pler just to save on a disk and carry that
up to the Mac Ilx and its printer-and it's
convenient to be able to move text files
from PCs to Macs with the same pro
gram .

Mice and Unmice
There's no room to do justice to two im
portant new developments in mice. The
first is Logitech 's new trackball, which
they call TrackMan. I have often said I
would prefer a trackball to a mouse; but
up to now, every time I got a trackball , I
hated it. This one is different .
With TrackMan, you manipulate the
ball with your thumb, while the fingers
rest naturally on three mouse buttons.
Everything is very comfortable, and you
get really precise control. It takes a min
ute to get skilled at click-and-drag opera
tions , but not much more time than that,
and everything else seems natural the
first time you try it. There will be a lot
more on TrackMan in issues to come.
The other development is Microsoft's
new mouse package. This gives such pre
cise control over the mouse that after
using the new Microsoft mouse for a cou
ple of days, I found I was very unhappy
with the Macintosh Ilx mouse control.
There is also a wonderful paint program
that has a way to save images that can
later be glued into QuickBASIC pro
grams. I intend to use that in a new revi
sion of Mrs. Pournelle's Reading Pro
gram, and I may just write a war game
that has been kicking around in the back
of my head for several years.
Winding Down
As usual, there's an overflow of worthy
stuff piled on my ready table. In hard
ware , there's Zenith's nifty new Mini
sPort laptop , which may , just may , wean

me away from carrying the 16-pound Su
persPort; I certainly like it better than I
do the NEC UltraLite. The real question
is , can I carry enough of the stuff I work
with on trips? Then there's Atari's Port
folio, a full DOS computer you can actu
ally put in your pocket. Darndest thing I
ever saw.
Finally, we have Seiko Instruments'
Smart Label Printer, which I nominate
as the most useful gadget of 1989: it
takes addresses off your screen (as for
example in a letter) and prints mailing
labels from them. Cheap, effective, use
ful, and I sure wish I'd thought of it.
There's also the standard ton of soft
ware worth mentioning. I've got a new
color Mac version of Maxis's Sim City.
There 's also an IBM version with a truly
horrible copy-protection scheme. This
would be a lot better game and simulation
if the program authors didn't spend so
much time trying to control what the user
does with it.
There's also a new version of Nem
esis, the Go Master. Nemesis and its
rival Cosmos keep fighting it out as to
which program is the strongest go player;
alas, both programs play better than I do,
although I'm foolish enough to think that
if I practice enough that could change. I
like the Nemesis user interface a lot.
The program of the month is Stella, a
system dynamics simulation program for
the Mac (you really want a Mac Ilx or
IIex if your simulation is at all complex).
I could spend weeks playing with this ifl
had the time. Every Mac needs one.
The book of the month is The Western
Way of War: Infantry Battle in Classical
Greece by Victor Davis Hanson, with an
introduction by John Keegan (Knopf,
1989), which is a fascinating analysis of
Greek hoplite warfare: just what would
make the free citizens of Greek city
states stand there in phalanx and fight it
out on level ground? Hanson tells us, and
I'm glad I didn't have to do it.
Next month the portables , more on
mice, and maybe I can get ahead of this
pile of stuff, but I probably can't. •

Jerry Pournelle holds a doctorate in psy
chology and is a science fiction writer
who also earns a comfortable living writ
ing about computers present and future.
Jerry welcomes readers' comments and
opinions. Send a self-addressed, stamped
envelope to Jerry Pournelle, c/o BYTE,
One Phoenix Mill Lane, Peterborough,
NH 03458. Please put your address on
the letter as well as on the envelope. Due
to the high volume ofletters, Jerry cannot
guarantee a personal reply. You can also
contact him on BIX as "jerryp. "

Gentlemen, boot your systems!
When you buy a BitWise system, you get
maximum performance for your dollar.
Every system is aleader in performance and
price. And our pit crew will back you every
step of the way - from knowledgable sales
reps to great service. We're so sure you 'll
be satisfied, we offer a 30 day satisfaction
guarantee.
Fast Delivery, Fast Service
When you place an order, you'll get it fast
- one week or less on most systems. If you
have questions, you'll get answers fast - our
entire staff understands every system we
sell. And should you require service, you'll
get fast results too - we can drop ship a
replacement part BEFORE you return the
problem part, and factory returns are turn
ed around in 24 hours.

Model 212
12 Mhz 0 Wait State 80286
VGA Color Monitor
40 Meg 28 ms Hard Disk
1 Meg 0 Wait State RAM

$1,645
Model 325
25 Mhz-rated 80386
Fast Interleaved 0 Wait
Design (cache avail.)
VGA Color Monitor
40 Meg 28 ms Hard Disk
4 Megs 80 ns RAM

SPECIAL SALE PRICING - ALL PCs!
Model
333C

325C
320
316SX 386SX-16
212P 286-12
212M

$2,795
World's First 486 Portable
80486-25 CPU w/4 Megs
VGA Plasma Display (16 grey scales)
4 Megs, Expandable to 24
153 Meg 18ms ESDI Hard Disk

Portable Price: $7,995
Desktop Price: $6,995

CPU
386-33 cache
386-25 cache
386-20

286-12

1 Meg
1 Meg
512K

VGAcolor 40 Meg 28 ms
VGA color 40 Meg 28 ms
VGA color 20 Meg 28 ms

512K

Mono

20 Meg 28 ms

Price

$3,595
$2,995
$2,395
$1,895
$1 ,395
$1,095

All Systems Include:
Monitor and Hard Disk INCLUDED in all prices.
Choice of 1.2 or 1.4 Meg Teac Floppy
Fast 1:1 Interleaving Hard Disk Controller
Keytronics 101 Key US Made Keyboard
Compact Case 17 "w x 7.25"h x 14 "d
(200 Watts, 3-5" Half Height, 2-3.5 ")
2 Serial ports, 1 Parallel port, 1 Game port
Tower Case
add $100
MSDOS 3.3/4.01
add $55/75
Monitor and Hard Disk UpgradesCall for Great prices

Ask A':lout 386, 286 Portables
Full 1 Year Parts & Labor Warranty, 30-day
satisfaction guarantee. Shipping - You pay
1-800-367-5906
UPS Shipping Charges only, F.O.B. Troy NY, Call for a FREE Catalog
518-274-0755
no surcharges. These are cash or check in
FAX 518-274-0764
advance prices. VISA, MC, DISCOVER,
welcomed (2% surcharge). COD, add 1.5%.
BitWise Designs Inc.
Personal Financing and Corporate Leasing
701
River Street
Available.
Troy, NY 12180-1233
Circle 41 on Reader Service Card (DEALERS: 42)

RAM
Monitor
Hard Disk
4 Megs VGA color 40 Meg 28 ms
4 Meg VGA color 40 Meg 28 ms

DESIGNS,
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They call it
TERM.
TERM runs identically under DOS, UNIX, XENIX,
VMS, BTOS and MAC?
TERM is keystroke-for-keystroke compatible across all of ourdifferent
computer systems and offers features like automatically restartable file transfers,
data compression and CRC error detection.

But, can it be customized?
TERM's built-in script language is so sophisticated that it allows exact solutions
to be tailored to our specific needs. In fact, there are over 25 pre-built scripts
provided for solving problems like unattended file transfers, remote system polling,
and error logging. TERM script allows building customized menus, data entry
screens and pop-up windows designed for your unique applications.

And it talks to non·TERM systems?
Fluently. TERM comes with nine protocols and thirteen terminal emulations...
that's enough to communicate with awide variety of different systems.

TERM. Powerful Communications.
Features:
"" Automatically restartable file transfers
,,,. State-of ·the-art Lempel·Ziv·Welch data
compression
,,,. Exact VT220, VT102, and VT100 Emulation
on ALL systems
"" Fully remappable keypad support
"" Full color support
"" 38.4K file transfers
"" KERMIT Protocol for mainframes
"" XMODEM and YMODEM Protocols for
bulletin boards

TERM is available now on Ahos, Apple Macintosh, Arix/Arete, AT&T, British Telecom, Bull, Burroughs,
CCI, Celerity, Convergent Tedmologies, Counterpoint Systems, Cubcx, DEC VAX, Fonune, Gould, Harris,
Heurikon, Hewlett Packard, Honeywell, IBM, !CL, ICON, IMP, Integrated Solutions, Intel, Jarogate, Lanier,
Masscomp, Momentum, Motorola, NCRTower, Nixdorf Targon, Nonhern Telecom, Plexus, Prime, Pymmid,
Ridge Computer, Sequent, Sigma Designs, Sun Workstation, Tandy, Unisys, Viaor, Wang PC, Zenith and
Zilog. Find out how easy it is to get your VMS, UNIX, XENIX and MSDOS machines all together.

TERM

DEC Terminal Emulation?
Wait till you see it. TERM's VT220 emulator meets the needs of all of our
divisions by providing exact VT220 and VT102 emulation on all terminals. We've
got full graphics character support even under Unix...not to mention Televideo,
SCQ COlOr Console and the Other emulations.
United Kingdom: Systems Marketing Ltd. (0635) 247 031

Where did you find it?
I called: 801-268-3088

"" Remote PC execution
"" Powertul script language for customized
applications
,,,. Wildcard file send/receive capability
"" Auto-login, dial/redial modem control
"" Unlimited autodial directory
"" Pertorms unattended file transfers
,,,. Remote maintenance capability
"" Online User's Manual for instant help
"" Electronic mailfTELEXIFAX
"" Easylink/MCI Gateway

COMMUNICATIONS SOFTWARE
Call or write for complete information

France: 'fauris Data (331) 30 21 55 05, 1bp Ing (33 1) 42 04 21 18
Benelux: Tup Ing (322) 672 22 40
Italy: ESA (0541) 741113

0CENTURY
~SOFTWARE

Australia: Qunix (07) 831 8666

All orders shipped 2nd Day Air

5284 South 320 West, Suite C134 Salt Lake City, Utah 84107 (801) 268-3088
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David Fiedler

ANSWERS
TO SOME GOOD
QUESTIONS

What are your options
for small-systems Unix
and Unix editing
programs?
n the first installment of this col
umn , I asked readers to suggest
topics they wanted me to cover. I've
been very impressed at the diversity
of responses and experience of the BYTE
readership, and I'm happy to see that so
many people are taking Unix seriously
(not to mention reading this column) .
Many of the topics and question s
you've sent in are complex enough that
they will require entire articles to cover.
Some are interesting, yet less compre
hensive . Rather than disappoint anyone ,
I figured that every few issues , I would
cover a number of these shorter topics in
one column. So that's what I'm doing
this month .

I

Which Unix for You?
By far, the most popular question I'm be
ing asked goes something like this: "I
have an 80386-based personal computer
at home, and now I want to put Unix on
it. What is the best and least-expensive
version I can get?"
Now there's a loaded question ifl ever
heard one. If only the best in every field
were also the least expensive! Rather
than make some sort of all-encompassing
judgment from on high , I prefer to give
you information that will help you make
a decision for yourself.
I will, however, begin with a pro
nouncement or two about hardware. If
you are thinking about buying an 80386
based computer specifically to run Unix ,
investigate very carefully before getting
one based on the 80386SX chip. The
80386SX, a 16-bit version of the original
80386 (now called the 80386DX), is a
great platform for a computer that's
ILLUSTRATION : JOHN DYKES © 1990

..,

meant to run an operating system such as
MS-DOS . The 80386SX, using 16-bit
memory, has led to the introduction of
extremely cost-effective computers, but I
don't believe it is suitable for running
Unix.
The reason? All you have to do is read
some accounts of people who have true
80386DX-based 32-bit systems and who
have added low-cost 16-bit memory and
are experiencing serious throughput
problems as a result. Imagine running an
entire system on 16-bit memory.
You might also heed the warnings of
The Santa Cruz Operation (SCO), which
warns about system "panics" (unrecov
erable crashes) under Unix and Xenix
due to low-quality memory chips, espe
cially with certain static RAM chips.
The company also strongly recommends
not using 16-bit memory, especially if
the chips are slower than 90 nanosec
onds , for the reasons I've detailed above,
plus some DMA problems that are re
lated to this .

Now About That Software
The least expensive way to get started in
Unix is not to buy Unix at all, but instead
get a Unix look-alike: an operating sys
tem that has been modeled on Unix and is
compatible in many respects . The best
kind would , of course, be one that actu
ally included the source code, so you
could study the principles involved. If it
cost less than $100, this would be great,
right?
No, I'm not ready for the butterfly
nets . The book Operating Systems: De
sign and Implementation by Andrew S.
Tanenbaum (Prentice-Hall, 1987) con
tains the basic source code-with com
plete and detailed explanation-of Minix,
which is a complete Unix version 7 near
compatible operating system that will
run on the IBM PC. You can also order
the complete source code and ready-to
run binaries from Prentice-Hall for less
than $100 (various packages are avail
able, depending on your exact machine
continued
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Esix System V /386
two users .. .............. ..... .... ..$399
operating and development
systems ..... ... ... ..... ...... .......$595
unlimited users (operating and devel
opment systems, X Window System,
Streams, and RFS) .... ... ........ $825
Esix Systems, Inc .
48460 Kato Rd .
Fremont, CA 94538
(415) 683-3749
Inquiry 1049.
Interactive 386/ix
two users ..... ....... ..... .. ....... .$345
unlimited users .. ........ .. ..... ...$695
development system .. ... .... .. ...$695
Application Starter Package (includes
operating system, VP/ix, and user
interface):
single-user ... .... ...... ... .. ..... ..$745
multiuser ... .. ........ ...... ...... $1445
System Package (includes operating and
development systems, and text
processing):
two users .... .. ... ....... ....... .. $1095
unlimited users ... .... ....... .... $1445
VP/ix
two users .... .... .......... ......... $395
unlimited users ..... .. ... .... .. .... $795
Interactive Systems Corp.
2401 Colorado Ave .
Santa Monica, CA 90404
(800) 346-7111
(213) 453-8649
Inquiry 1050.
[XT or AT] and memory configuration) .
While Minix is not a substitute for Unix
in a business environment, it is a great
base for learning . There is enough public
domain source code that will run on
Unix version 7 to keep you happily port
ing for years , plus an entire support
group on Usenet and discussions on BIX.
Strangely enough , Prentice-Hall pub
lishes another book with the source code
for a Unix-like system. This one is Oper
ating System Design: The Xinu Approach
by Douglas Comer (1984), and it de
scribes a fully networking system that
was originally designed to run on a PDP
11 minicomputer. Xinu has subsequently
been ported to other machines, including
the Macintosh , and it also enjoys its own
group on Usenet.

Going Commercial
For those who are ready for the real
thing, there are several alternatives. The
first one is to buy a Unix-based computer
116
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SCO Unix/386
two users .... .... ..... .. ...... ... ...$595
unlimited operating system ... .. .$895
development system .. ...... ..... .$995
VP/ix for the 80386 .. ...... ... .. .$495
SCO Xenix/286
two users ... ... .... .... .... ........ .$445
complete (two users, development
system, and text processing) ... $1095
unlimited users (operating system
only) .... .... ....... .. ... ..... ....... $695
complete unlimited ... .. .... ... . $1495
SCO Xenix/386
two users .. ...... ......... .... ... ...$495
complete (two users, development
system, and text processing) ... $1295
unlimited operating system ... .. .$695
complete unlimited .. .... .. ... .. $1595
(Note: SCO prices are slightly higher for
IBM Micro Channel Architecture
releases.)
The Santa Cruz Operation
400 Encinal St.
Santa Cruz, CA 95061
(800) 626-8649
(408) 425-7222
Inquiry 1051.

and use the version of Unix that the ven
dor provides . This method is common in
the business world . It ensures that at least
someone has tested the hardware and
software together. Plus you have a single
vendor to complain to if something goes
wrong .
Suppose you have a personal computer
already and you are interested in getting
Unix la carte. If you ' re running an IBM
AT, there is only one major vendor sup
porting that market these days: SCO.
SCO Xenix is available as a run-time sys
tem alone or with the complete software
development system or text-processing
system at an additional cost. Many peo
ple are not aware that SCO sells a two
user license at a reduced cost, for both its
80286 and 80386 versions. This is a pos
sible alternative for a person working at
home alone; the second user can use
uucp or some other remote log-in. There
are many applications packages available
to run under SCO Xenix .

a

For owners of 80386-based systems ,
there are many more choices. Most of
these are based on the current AT&T Sys
tem V release 3.2 port of Unix for the
80386, with various amounts and types
of added value, depending on the orienta
tion of the vendor. SCO Xenix is the ex
ception here: While compatible with
most 80386 Unix applications software
and most source code, it has a different
development history, and its own cadre
of admirers.
One reader took me to task for men
tioning SCO Xenix so frequently, saying
that Interactive Systems' 386/ix has a
better DOS interface. In fact, SCO's
DOS interface is VP/ix, which is li
censed from Interactive!
I have run a number of Unix versions
on my own 80386 machine as part of
published reviews and have found SCO
Xenix-especially the later versions,
such as 2.3.3-to be extremely fast and
stable. It is different from other systems,
including the new SCO Unix/386 , be
cause it doesn 't have the vast amounts of
code necessary to support the official
AT&T Unix port.
SCO also supports a wide variety of
hardware on both its Xenix and Unix sys
tems, including mice, many serial and
video boards, and streaming tape drives ,
as well as ST506, run-length-limited ,
SCSI, and ESDI hard disk drives, with
device drivers that are included as part of
the basic package. I recommend that any
one who is looking for an 80386 Unix
software platform with great memory ef
ficiency and speed-and who doesn't
need precise Unix 3.2 compatibility
should look into SCO Xenix.
If you need real Unix 3.2, the most in
expensive one I've been able to find is
from Esix Systems (a subsidiary of
Everex, which manufactures 80386 com
puters). Esix System V/386 includes an
unlimited-user license for the run-time
system, the software development pack
age , the X Window System (with librar
ies) , Streams, and Remote File System
(RFS) with Ethernet support.
Interactive Systems was one of the
companies that helped develop Unix 3.2
for the 80386; the company sells it as
386/ix. As the developer of the VP/ix
DOS interface (which lets you run DOS
programs as a task under Unix), Interac
tive Systems sells this product to end
users as well as to SCO. It also has prod
ucts ranging from the Ten-Plus user in
terface to Network File System (NFS),
TCP/IP , and the X Window System ,
which is why it has a very complex price
list. But its most popular configurations
continued
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When we started selling MKS prod
ucts in 1986, the Tax Collectors were
among the first to notice. They assessed
our promise to bring the power and
flexibility of a UNIX environment to the
DOS desktop.
And then they came to call.
We're happy to repmt that the Tax
People* quickly decided that MKS
products were the pe1fect way to train
users on UNIX operating systems using
the PCs everyone was already familiar
with. And the pe1fect way to speed
development of new programs and
procedures.

highly efficient program generator,
simplifing the creation of languages and
compilers for DOS and OS/2. The set is
completed with MKS RCS (Rev ision
Control System), which gives total
control of text fi le rev isions, and MKS
Make, which provides an efficient way to
automate the production and maintenance
of any size project.
All together they are the most effi
cient, most productive, and friendliest
way to cross the bridge between DOS or
OS/2, and UNIX.

Get the new - but don't give up the old
The MKS Programming
,
Platfo1m gives programmers the
best of both worlds - viJtually
~')
unrestricted access to the power and //
flex ibility of UNIX operating
systems, and full DOS or OS/2
'
capabilities. With MKS your
PC becomes a powe1fol and
productive UNIX worksta
tion, whenever you need it.
The Platfonn includes
four proven members of the
MKS family of software:
MKS Toolkit , LEX & YACC ,
RCS, and Make.
The heaJt of the Platfonn is
the MKS Toolkit. It provides a
complete set of utility pro
grams and over I50 com
mands compatible with UNIX
System V.3. It also includes the MKS
Korn Shell, a command interpretor,
MKS Vi editor, and the MKS
AWK programming lan
guage.
Next is MKS LEX &
YA CC, which work together as a

Beyond multiple platform support
The Programming PlatfollTI pe1fo1ms
on standard PC networks like Novell
NetWare and PC NFS with the illusion of
a complete UNIX timesharing system.
Thi s means you can hook yo ur PC to PC
NFS , allowing it to be used as a UN IX
workstation.
MKS is an active participant on the
POSIX standards committee, and we
track the shell and utilities standard to the
full est extent. We take care to build the
underl ying POSIX kernel functionality on
DOS and OS/2 into MKS software before
moving utilities_That 's why the Platfom1
gives you 100% UNIX and POSIX
\. · compatibility, with no surpri ses.

Ideal training tools

1..

·
Fast, painless training is another
'i> ,__ benefit of the Programming Platform.
Oevelopers can use their familiar PC
keyboards while moving effortlessly
to UNIX on the desktop, and
exposure to new commands and
functionality becomes pa1t of
the novice's working day.

r

The Taxman adds it up
When you stack up all the
advantages of the Programming
Platform - access to powerful
development tools, time-sav ing
management function s, full porta
bility, easy training, and our
unswerving dedication to the
-- POSIX standard - it 's no wonder that
the people with the toughest jobs to do,
.like the Taxman, tum to MKS_
To learn more about The Programming
Platfonn and other MKS produc
tivity and development tools,
. ... .
call us today. Maybe we
can make your job a little
less taxing.

---.......,,-

After Long Investigation, The
Taxman Came To Talk To Us
30 day money-back guarantee
MKS Programming Platform prices are:
DOS
OS/2

$665
$ 1225

In Continen tal USA coll: 1-800-265 -2797
Out>ide Continental USA coll: 1-5 19-884-225 1
Fox: 1-5 19-884 -886 1

Authorized MKS Dealers:
2-736-6064
364-53499 or
1-83 3- 1022 or
0763-73455
Netherland>
20- 14 -24-63
W e>t Germany 551-792488 or
06 1-2 14908 or
72 1-886-664

Belgium
England

Head Office:
35 King Street North
Waterloo, Ontario

Conodo . N2J 2W9

'We're not allowed to use their official name . But you know who we mean.
MKS is a trademark ol Mortice Kern Systems Inc. Other trademarks have been cited and MKS acknowledges them.
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THE UNIX /bin

People are talking about us.
F77L-EWJ2
F77L
Port 4GB mainframe programs to 80386s
The compiler of choice among reviewers and
with this 32-bit DOS compiler. Winner of PC professionals. New Version 4.0 includes an
Magazine's 1988 Technical Excellence Award. Editor, Profiler, Linker, Make Utility, Weitek
$895*
and 386 Real-Mode Support, Graphics. $.595
F77L-EM/16

Lahey Personal FORTRAN 77
Full ANS177, Microsoft C and Borland C
interfaces, Debugger, at an unbeatable price.
$95

Address up to 15MB on 80286s with this

award winning extended-memory compiler.
$695*
* Requires DOS Extender ($195)

Contact us to discuss our products and your needs. (800) 548-4778
Lahey Computer Systems, Inc . P.O. Box 6091, Inc line Village, NV 89450
Tel: (702) 831-2500 FA X: (702) 831-8123 Ti x: 9102401256

FORTRAN IS

OUR FORTE

SDLC/HDLC/X.25
$289 SDLC/HDLC Secondary Stn. $689 Primary Link
$889 Virtual Circuit Network
$889 X.25 DTE.
Management Software For IBM PC/XT/AT with

Why You Want It !

IBM SDLC Comm.
adapter, PS/2 with IBM
Multiprotocol adapter

• Save tho usands on access connection s,
traffic, superfluous development costs!
• Eng ineer & admini ster custom network architectures, concentrators,
and gateways , to reduce public carrier access costs!
•Synch-Series II runs on IBM PC(XT/AT) and PS/2 hardware
•Enriched applications program interface (Microsoft "C" & Turbo "C")
• X.25/HDLC/SD LC/VCNM concentrates publi c ca rrier access!
• Source code is ava il ab le fo r each module ("C", assembl er)

What You Get!

130-day $ back guarantee!

I

•Synch-Series II - 4 modules - separately licensed - at low cost
• SDLC/HDLC/X.25/VCNM AP! assemb ler & "C" runtime libraries
• X.25 module contai nes SDLC/VCNM network gateway
• VCNM module provides packet-switch ing fo r SDLCenviroments
• X.25 DTE module I00% to spec. (CCITT March I 976)
• Each module contain s a detailed protocol analyser at each layer
• IBM Phy sical Layer - full/half duplex data rates up to 38 KBps.
•Synch-Series II provides Microso ft "C" or Turbo "C" run-t ime
libraries, network traffic analysis, diagnostics & admini stration
software using pop-up windows for network definitions & queries
• AQUYTEK provides custom applications consulting services
• Send for detailed inform ation package!
• Future Products: X.28, X.29 , X.3, X.25/QLLC, LU 6.2/SNA

A Q U Y T E K Real Time Systems Inc.
#400-1235 Bay St, Toronto, Canada, M5R 3K4 (416) 924-7699
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are available as packages, some of which
are quite cost-effective.
SCO now has its own Unix 3.2 as well,
and by the time you read this, it will have
released the new Open Desktop product.
Open Desktop is based on Unix 3.2, and
it includes Xsight (Locus's X Window
System product), Open Software Foun
dation's Motif graphical user interface,
NFS and TCP/IP, Relational Technol
ogy's Ingres DBMS, and the Merge/386
DOS interface from Locus. The total
package is priced aggressively, which is
just as well: You 'll need the money for
more system RAM!

Which Editor for You?
Next to operating systems, the easiest
way to start a religious war among com
puter users is to talk about which text edi
tor is the best. I don't want to start a
controversy or anything, but EMACS is
probably the most powerful and compre
hensive environment available for work
on character-based terminals . On the
other hand, I use vi exclusively, because
I work with many different Unix sys
tems, and I can always be assured of
finding vi no matter where I go (I used to
use ed for the same reason) . It's also
much smaller and starts up fast; this is
important for someone who does a lot of
writing.
The only reason I mention .this is be
cause the second most popular question
readers have asked is , " How can I find
out more about using vi?" Older Unix
manuals, especially Berkeley-derived
ones , sometimes have the original tutori
al on using vi by Bill Joy, which is good
material to look at. The book A Guide to
vi: Visual Editing on the Unix System by
Dan Sonnenschein (Prentice-Hall, 1987)
is a more easily available source and is
more appropriate for those who aren't
into reading manuals.
I just hope nobody complains that I'm
mentioning Prentice-Hall all the time
now. It does publish many good Unix
books-but not all the good ones, by any
means.
That's it for the current most-asked
questions. Next month I will begin to ad
dress some of the deeper, more technical
problems.•

David Fiedler is publisher of the Unix
Video Quarterly and the journal Root,
as well as coauthor ofthe book Unix Sys
tem Administration. He can be reached
on BIX as ''fiedler. "
Your questions and comments are wel
come. Write to: Editor , BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

The new DigiC
Lseries
out·perfonns all other leading
multi-usercommunications boards.
Raw Output

(38.4 KB Processing)
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Raw lnP-ut: Primanly data received via host-to-host
communications. The higher the better.
6

Raw OutP-ut. Processed data from host applications to terminal
users ( spreadshee~ word processing, etc.) The higherthebetter.
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Processor Overhead: Percentageofhost CPU timeutilized for
1/0 processing tasks. The lower the better.

The new DigiCHANNEL
series of multi-user commu
nications boards sets the new performance standard for
terminal response time, especially under heavy user-load
conditions. The key to this performance is the synergy
between our hardware and our new Front End Processing
real-time Operating System ( FEP 0/ S) software.
The proof is in the numbers, and a good example
is the DigiCHANNEL PC/ 16i. In benchmark tests, it beats
every other leading board in the two critical areas that
determine board performance: data throughput and
processor overhead
Data throughput is calculated by measuring the
total amount of data that a board can handle per port
and per system. The higher the data throughput, the
faster the response time for each user on the system.
Processor overhead is the amount of additional

processing imposed on the CPU to handle the data
input/output being controlled by the communications
board. The less time the CPU needs to spend on 1/0
chores, the more time it can spend processing
applications for terminal users.
Call for our FREE technical white paper with all
the details on our benchmark testing. While you're at it,
ask for our FREE booklet, How to Do Multt~User Right
No matter how simple or complex your
multi-user systems, you can trust DigiBoard ..
to put you at the head of the pack. And
keep you there.

D.191 ~
·~

;
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!---~~
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6751 Oxford Street • St. Louis Park, MN 55426
1-800-344-4273 • In Minnesota (612) 922-8055
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Q-TECH ·COMPUTERS 'PROM OUlll·HAVE
HUNDREDS OF DOLLARS LOWER THAN ANYWHERE

QUILL WILL HELP YOU CHOOSE THE
SYSTEM THAT'S RIGHT FOR YOU:
D Is memory expansion an important issue?
D Have your computing needs increased significantly
in the past year?
D Do you need the ability to run more than one
application at the same time?
D How much can you afford to spend?
For asmall business, buying acomputer is alarge decision.
So, if you have any questions, our trained staff of Computer
Product Specialists can assist you.Just give us acall. Our
highly qualified specialists will carefully and thoroughly explore
your business requirements by asking questions like the ones

listed above. Then they can determine what system will do the
most for you. Quill's experts will make sure that you don't
overbuy. We won't let you buy more than you need or pay
more than you ought to pay.

WHO IS QUILL7
Largest Mail Order Office and Computer
Products Dealer in the Nation.
We' re the nation's largest mail order office and computer products dealer with
a33-year tradition of great customer service. Every one of our more than
900 employees is dedicated to giving our customers sincere. honest. friendly
assistance. And. we have 800.000 satisfied customers from coast-to-coast
to prove it.

WHAT CAN WE DO FOR YOU?
More Than 200 Custom-Assembled
0-TECH Computer Systems to Solve
Your Business Problems.
0-TECH computers give you the combined expertise of two industry-leading
American companies. Everex. creator of the criticallyacclaimed Step™
computers. contributes its cuning edge technology... and Quill adds its
33-year tradition of "We Care" customer service. So. once you and your
ComputerProduct Specialist decide on thesystem that's right foryourneeds.
it's assembled-quickly and accurately-to your exact specifications.

AComputer Supplier You Can
Count On-Before and After You Buy.
· Our highly skilled Computer Product Specialists will take the time to really
talk wnh you. Together you can decide which system will best suit your
particular needs. Plus. you can count on Quill for aher-sale support.We
won't leave you "high and dry" aher the sale. Whatever your question or
problem-help is always as close as your phone.

Count On Quill for Discount Prices,
Monthly Payment Plans and our
No-Risk Guarantee.
We assembleall systems right here at Quill ... eliminating all middlemen and
driving prices down. In addition. we offer you month~ payment plans to fit
your budget. Dr. you can charge your system on Visa or MasterCard. Further
more. our No-Risk Money-Back Guarantee is one of the bast in the business.
If there's aproblem we can't solve over the phone-or if you're unhappy with
your computer for any reason during the first 90 days-return it to us for
immediate credit. refund or replacement.

QUILL• P.O. BOX 4700 • LINCOLNSHIRE, IL 60197-4700

QUILL-33 YEAR REPUTATION

THE FEATURES YOU WANT-AT PRICES
EtSE-BACKED BY THE SUPPORT YOU NEED!

0-TECH XT-12-thefastest XT on the market at asensational
low price! Whizzes through word processing, spread sheets
and data bases at an incredible 12 MHZ clock speed.512K
RAM expandable to 1MB without buyingamemoryboard.
Includes a5W' floppy drive with acontrollerfor a3W' drive.
Monitor and graphics card included in thelow $648.88 price.

The Q-TECH 386-SX has the power of a386 at a286
price! See yourbusiness growing? With the SX. you'll be able
to expand and take advantage of high-poweredsohware,
pertorm CAD. do desktoppublishing and use it as afile server.
Powertul processing power for today'sdemands-as well as
tomorrow's!

The Q-TECH "286" AT-compatible computers are U.S.
made and use the speedy 80286 processor. The power of a
286 is ideal for most small businesses and you canupgrade
easily and inexpensively by adding additional disk drives, tape
back-up systems, graphic adapters andmodems. Dependabil
ity and solid features at asensational low price.

The Q-TECH 386-20- need the power and sophistication
of a386-20MHZ system? It'sthe natural choice as afile
server for an LAN.Graphics-intensiveapplications such as
desktop publishing andcomputer-aided designing need a
386-20. as do users of largespreadsheets and extensive data
bases. The 386-20 isyourbest investment for the future.

SIMPLY CALL FOR ANSWERS TO YOUR QUESTIONS AND A FREE PERSONALIZED QUOTE:

l•

9

our:Computer Product Specialists to discuss exactly what your needs are. They'll recommendone of our
ll'IOJQ'tJuin 200 custom-assembled, Q-TECH systems-get you aprice on that system-and even arrange

fiir~fof you.

r.Al.L FOR QUOTES ON LAPTOPS, TOO.

]~
VISA

. . ...

Visa and MasterCard Now Available.

*DOS Not Included

OF SUPERIOR CUSTOMER SERVICE

By0045 -G 2

We have an interesting proposition for you.
- Ascending/Descending key
segments
- Dynamic space reclamation
- Portable. Used in over 100
environments
- Variable length key fields
- High speed s+ trees

Don't Choose. Use the
Faircom®Toolbox and get
both: 4GL development speed
and C source code power!
Whether you need the development
speed and convenience of 4GL pro
gramming or the low-overhead power
capabilities of C source code, the
Faircom Toolbox can meet the require
ments of any professional developerl

The Toolbox contains the indus
trial strength tools to develop
applications the way you want!
• Development Environment by d-tree'"
- Prototype generation
- Data dictionary
- Dynamic resource swapping
- Screen management
- Overlapped windows
- File restructuring
- Runtime portability
- Menu management
• File Management by c-tree®
- Variable length records
- Key compression
- Client/Server architecture

• Report Generation by r-tree®
- Complex multi-line reports
- Multi-file access
- Complete layout control
- Conditional page breaks
- Nested headers and footers
- Unlimited control breaks
- Dynamic format specifications
- Horizontal repeats
- Powerful set functions

And NOW Faircom introduces
the Toolbox Special Edition
with the power and flexibility
you need for only $695!
Now you can create applications using
the methods you like- whether it's 4GL
convenience or C source code powerl
And at $695 you get this power at a price
you can afford.
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Order today! No risk, money
back guarantee!
Order the Faircom Development Toolbox
and use it for 30 days.If you don't think
it's the best development tool available,
just return the entire package for a full
refund.

Call 1-800-234-8180 TODAY for
your Faircom Toolbox!
The Toolbox Professional Edition . . $1095.00
DOS, Unix, Xenix, VMS, OS2
Full source, single and multi-user support
The Toolbox, Special Edition . . . . . $ 695.00
Microsoft, Borland, Xenix, OS2
Object libraries, single user only
Upgrade to Professional Edition .. $ 400.00
Includes overnight delivery

FAIRCOM
corporation
4006 West Broadway
Columbia, MO 65203
Phone • 314-445-6833
FAX • 314-445-9698
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Wayne Rash Jr.

CHEAP AND EASY
PUBLISHING
Three cheers for the
printed word-and how
to get it in the modern
office
key ingredient to success in any
business is communications.
Of course, I have discussed
mostly data communications in
this column, but there are other kinds of
communications, and they do involve
computers.
One such medium is good old-fash
ioned paper. There is a growing market
for newsletters , circulars , and other
forms of printed information. By now
you're probably well aware of the power
of desktop publishing systems in creating
these items. Clearly, for businesses that
must do a lot of publishing, DTP is an ef
fective way to generate this material.
The problem is, DTP is an expensive
proposition , and for a company that
doesn't do publishing as a major part of
its business, it may be prohibitively so.
Part of the expense is in the DTP soft
ware itself. Two of the most popular
packages for the IBM PC , Ventura Pub
lisher from Xerox and PageMaker from
Aldus , cost $895 and $695, respectively.
This is in addition to the word processing
software that you need to create the text
in the first place.
Both Ventura Publisher and Page
Maker are large , primarily graphics
based packages , and to run effectively
they need fast computers and high-reso
lution (preferably full-page) monitors ,
large amounts of hard disk storage, and
Postscript-based laser printers. All these
items cost money .
Moreover, training is required for
these complex systems . According to
Mike Younts of CompuThink, based in
Vienna , Virginia , his training for either
publishing package costs $225 per day ,

A
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and it takes two or three days for a com
puter-literate user to learn the basics of
DTP. This provides the groundwork for
being able to create manuals or complex
documents in-house that would cost
many times more if done by a typesetter
and designer. If this is the capability your
business needs, it's hard to beat, but do
you really need all that?
Many businesses don 't need and can
not afford to use DTP. They simply need
to create attractive documents, such as
company newsletters, that are simple in
design and reasonably short. Because of
the cost and complexity, these businesses
are missing the benefits that DTP would
~ing .
·
Fortunately, with the advent of some
of the newer word processing software
and the ready availability of inexpensive
laser printers , these capabilities are now
available without having to buy a DTP
system. The exact capabilities that you
get will depend on the word processing
software you choose. In general , how

ever , to be considered acceptable for use
as an alternative to DTP, the package
should be able to use a variety of fonts
and typefaces , use newspaper-style col
umns , incorporate graphics with text,
flow text around a graphics box , support
box captions, and include a full -page
WYSIWYG preview feature.

Word Processor Publishing
I looked at three packages that support
all the requirements to be used as alter
natives to DTP packages . Two of the
most popular word processing programs
for IBM and compatible computers ,
WordPerfect 5.0 and WordStar 5.5 , now
have limited publishing capabilities . An
other, Lotus Manuscript, is also very
capable. In addition, I looked at a pack
age called NewsMaster II from Unison
World that will let you use text from
nearly any word processor in doing
limited publishing.
Choosing one of these packages will
continued
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LaserJet IID ... .. .... .... ... .... ... $4295
Hewlett-Packard Co.
3000 Hanover St.
Palo Alto , CA 94304
(415) 857-1501
Inquiry 1101.
Lotus Manuscript ..... ...... ... .... $195
Lotus Development Corp.
55 Cambridge Pkwy .
Cambridge, MA 02142
(617) 577-8500
Inquiry 1102.
NewsMaster II ......... ..... .. .... $79.95
Unison World
1321 Harbor Bay Pkwy.,
Suite 100
Alameda, CA 94501
(415) 748-6670
Inquiry 1103.
PageLaser 6 ................. .... ... $1899
Toshiba America Information
Systems, Inc.
Computer Systems Division
9740 Irvine Blvd .
Irvine, CA 92718
(714) 583-3000
Inquiry 1104.

Ventura Publisher ... .. ......... ... .$895
Xerox Corp.
101 Continental Blvd.
El Segundo, CA 90245
(800) 822-8221
(213) 536-7000
Inquiry 1106.
VRAM VGA ..... .... .. ... ....... ... .$747
Vega VGA .......... ... ... ......... ... $397
Headland Technology , Inc.
46221 Landing Pkwy .
Freemont, CA 94538
(415) 656-7800
Inquiry 1107.
WordPerfect 5.0 ..... ... .. ... ... .... $495
WordPerfect Corp.
1555 North Technology Way
Orem, UT 84057
(801) 225-5000
Inquiry 1108.
WordStar 5.5 .... .. .. .. ............. .$495
WordStar International , Inc .
33 San Pablo Ave.
San Rafael, CA 94903
(415) 499-1200
Inquiry 1109.

PageMaker .......... ........ ...... ...$695
Aldus Corp.
411 First Ave. S,
Suite 200
Seattle, WA 98104
(206) 622-5500
Inquiry 1105.
give you a limited form of DTP for little ,
if any, cost above what you would have
spent on word processing anyway . The
only real restrictions are that you should
choose a video display for your computer
that will allow you to use the page pre
view function and a laser printer for the
output.
The Software
WordStar 5.5 is probably the most lim
ited of the three programs in its ability to
support advanced features. While you
have considerable control over the text
formatting and the fonts you can use,
WordStar does not support graphics
images directly. It does, however, in
clude a separate package, Inset, that pro
vides this capability.
Inset can capture an image displayed
on the screen and save it to disk. Once
that's done, you have control over the
image, and you can change its size, ori
124
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fact, WordPerfect is shipped with some
sample clip art that you can use with your
documents . Unlike WordStar's Inset,
however, it does not let you capture
images from the screen . You must import
images from a compatible graphics pro
gram.
WordPerfect supports graphics from
various sources, including Lotus 1-2-3 ,
PC Paintbrush, and GEM Draw . Other
software , including several CAD pack
ages , can be used , but their files must be
converted into something that WordPer
fect can use.
Lotus Manuscript operates differently
from the other two packages , but the re
sults are similar . Manuscript seems to be
more oriented toward creating reports
than simple word processing , but it has
the formatting and graphics capabilities
necessary to support limited publishing .
Unlike WordPerfect, which has every
thing in one integrated package , or
WordStar , which has Inset separate from
the rest of its features , Manuscript seems
to be made up of closely integrated sepa
rate programs, each of which must be
loaded to perform its function .
In any case , Lotus Manuscript will
support the direct use of Lotus 1-2-3
spreadsheets and graphics, as you would
expect. In addition, it will use PC Paint
brush files, digitized photos, and Free
lance Plus metafiles. Some files, includ
ing those from PC Paintbrush, must be
converted through the use of a utility pro
vided with Manuscript.

The Peripherals

entation, or proportions. You can crop a
portion of the image so that it can be in
cluded in a document. You can then in
sert the Inset image into the WordStar
file for printing.
Otherwise, using WordStar 5.5 for
creating image-based documents is fairly
routine. The old familiar commands still
work, and you can read old WordStar
files . The newer version will support a
variety of fonts, however, and will let you
add lines and boxes to a document, pro
vided that your printer is capable of
printing them. Multiple columns are no
longer difficult-a big improvement over
earlier versions-and you can cut around
photos.
WordPerfect 5.0 has similar capabili
ties, although this package will let you
incorporate graphical images directly
into the document. You don't have to go
through the intermediate step of a pro
gram such as Inset to make it work. In

Peripherals are an important factor in
creating image-based documents. All
these packages let you preview the pages
before you print them, but previewing
works well only if you use VGA graph
ics. I used a Vega VGA and a VRAM
VGA to view the documents I created for
this column, but other good VGA boards
should work fine.
A laser printer should be considered a
necessity as well. I used a Hewlett-Pack
ard LaserJet IID and a Toshiba Page
Laser 6 before writing this column, but
not all laser printers are supported by all
packages. Unless you have an HP ma
chine or an HP clone, you should check
carefully.
These packages will also work with
some dot-matrix printers and with
graphics capability with resolutions of
less than VGA . I doubt if I would con
sider using anything except a laser
printer, however, especially given the
relatively small difference in price. Your
objective, after all , is to impress your
continued

Why Experienced Computer Users
Don't Think Very Much About ~1odems
Our research shows that kn owledge
able MIS managers, PC coord in a
tors, and encl users simply d o n ' t
want to think of mode ms a t all.
Not exactly what mod e m
makers relish heari ng! But it's
hardly surprising that you want to
save your thinking for bigge r and
more important things .
Modems are a lot like plumb
ing. As long as th e d ata is flowing,
th ey' re prac tically invisible. H ow
ever, wh e n so mething goes wro ng,
th ose littl e boxes are just lavishe d
with atte ntion.
By the n , yo u've lost d a ta , tim e,
mon ey, a nd perhaps a n o pportu
nity. Both se nders a nd rece ivers a re
di smayed and disarrayed .
Fortunately, there are simple
ways to limit this aggravation.
Our research suggests a few points
to keep in mind.

The cost of the modem is not
the modem's cost.

Modem support can he a real
hassle with the wrong vendor.

"\Vhen things go wrong, I want
the supplier there."

Setting up and in stalli ng yo ur
mode m can affec t both yo ur
budget and your sanit;1 • Many
manufacture rs forget to make their
modems easy to use!
This beco mes ex pe nsive when
you want to start up fast o r need to
support a large numbe r of users.
Dip switc hes, o n-lin e he lp
screens, a nd easy-to-use ma nu als
sho uld be cl e mancl ecl. It also he lps
to have a quick-refe re nce guid e
printed on th e bottom of th e case.
In sti cky situ atio ns , it's vita l to
have to ll-free su ppon and app lica
tions e ngin ee rin g.

That's when you n eed th e ·1ight
supp lier on board. Look fo r one
who g ives fast turn around tim e on
re pa irs an d adjustments, and who
d oesn ' t vanish after the sale.
Look for a company with
hi story a nd promise - one that's
h ere today and h ere tomorrow.

Bottom line:
The data must get through.
A bit of data trave lin g from
yo ur comp u ter is converted by yo ur
modem and se nt to yo ur loca l
te le ph one office.
Fro m there, it is exposed to th e
vagaries of phon e lin es, various
transmission media , a nd weather
patterns.
They all conspire to corrupt
your data and slow down your
throughput.
All mode ms are not created
eq ual; some are less sensitive to
noise and have be tte r e rror
correcting protoco ls.
Some are si mply more ro bust
and have better filters.
Modems are more th a n mere
commod iti es - technology does
co unt.

Not everyone needs the same
modem.
The bes t way to keep mod e ms
from wasting yo ur time and mon ey
is to buy them from a reliab le
suppli e r with a broad product lin e .
T hose with limited lin es som etim es
try to cra m sq uare pegs into round
ho les.
People with differing app li ca
ti o ns have differing req uirem e nts.
Dealin g with a broad-line sup pli e r
simplifi es o rde rin g, red uces
training/ suppo rt tim e and cost,
and limits hassle a nd coo rdi nation .
In the e nd , if yo u g ive e nough
co nside ration to choosing th e righ t
suppli e r , you ' ll hard ly have to give
modems a ny thought at all.

The fix ed price of th e mo d e m
is relatively insignifi cant. Ongoing
cos ts matter far more.
In the long run , for exampl e , a
hig h-speed mo d e m can save you a
small fortune on ph o ne bills. Mo re
data sent in less time mea ns less
U.S. Robo ti cs has be e n making mode rn s
money to the phone company.
a nd co rnmuni catio ns eq uipnwnt for
Yo u can also save with more
d isce rnin g custo me rs sin ce 1976.
reliable and robust mode ms that
co mmunicate over a wide ra nge of
te leph o ne lin e conditions.
Rese nding data costs both time
The Intelligent Choice in Data Commu nications
and money. The less time you
Ca ll us to ll-free at 1-800-DI AL-US R
spend transmitting data, th e more
(In Illin o is, 3 12-982-500 I )
time you have to spend on your
U.S. Ro bo t.ics is a reg istered trad e mar k
of U.S. Robot ics. Inc.
business.
In Canada. call 1-800-553-'.\560.
Downtime and adaptation tim e
In th e United Kingdo m. Miracom Techno logy.
Ltd . (O'ln) 2:13-888
can also cost you clearly.
,.........~~~----------------------,
Be sure to ask if th e
FREE REFERENCE BOOK
modems are compatible
Pl ease send m e t h e I 08-page Da ta Communications Concepts - fill e d with ill ustrati o n s.
I
Data---~
with the ir earlier gener
I
Communications diagrams. and cl e ar exp la n ations - a b so lu te ly fre e a n d with o tnobligation.
ations. You don ' t want to
Concepts 
Prinl Nanu.: - - - - - - -- - - - - - - - - - - - - - - -- 
start with suppliers who
I
Title - - - - - - - - - -- - - -- - - - -- - - - - -- 
regularly obsolete their
I
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DOWN TO BUSINESS

customers or employees, and I don't
think that a document printed on a dot
matrix printer will do that.

Another Approach
There are those businesses that use word
processing software other than the three
I've mentioned here. It's possible that all
or most of the capabilities mentioned
here will be supported in other packages.
If that's the case, and you don't want to
get one of these packages, there is an
other solution. Unison World's News
Master II is designed to be a simple news
letter package. It will allow graphics
images to be imported, and it will work
with an ASCII file. If your word proces
sor will generate an ASCII file-and
nearly all of them will-you can use this
package.
NewsMaster II is set up to allow you to
display and print text in columns on an
8 1h- by I I -inch sheet of paper. You can
choose the number of columns and their
size. In addition, the program provides
for headlines and for editing both text
and graphics. It's not as flexible as some
of the other software mentioned here, but
it works well and supports both laser and

dot-matrix printers. It's easy to use, and
it's also quite ipexpensive.

Is It Desktop Publishing?
Despite the considerable capabilities of
word processing software, it's still not in
the same league as Ventura Publisher or
PageMaker . Those are professional
packages for companies that put out mag
azines and manuals, but they are prob
ably more than you need for a simple
newsletter. In addition, those packages
require equipment and training well be
yond that required for WordPerfect,
WordStar, or Manuscript, and you still
need your word processor to create the
text for these packages.
On the other hand, if you have a sig
nificant investment in staff time for pub
lishing, you should think about a DTP
package rather than an enhanced word
processing package. One big difference
between the two is that with a DTP pack
age, you can always see what the end re
sult will look like. With a word process
ing package, you see the text and an
indication of where the text will cut
around boxes, but you don't see what the
result will be until you look at the page

preview. This means that you will spend
an enormous amount of time shifting be
tween the editing screen and the preview
screen. If this is cutting into your pro
ductivity, it's time for DTP software.
In short, the word processing pack
ages I've discussed aren't really com
plete DTP packages, but that may not be
a drawback. They can do the simpler jobs
that abound in many businesses, and they
don't require the investment that DTP re
quires. More important, when the job
grows to the point that publishing soft
ware is needed, the material you've al
ready created can be used with those
packages, too. •
Wayne Rash Jr. is a contributing editor
for BYTE and a member ofthe profession
al staff of American Management Sys
tems, Inc. (Arlington, VA) . He consults
with the federal government on micro
computers and communications. You can
contact him on BIX as "waynerash, " or
in the to. wayne conference.
Your questions and comments are wel
come. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

"What's your Problem?!!"
Find Out Quickly & Easily with
Checktl'It® PC Diagnostic Software
from TouchStone
You've spent hundreds of dollars on the latest PC equipment, installed the
best software, learned to tell the difference between your modem and your
mouse... then something goes wrong. And your local dealer can't help you
unless you pack up your system and take it down to the shop.
You may waste a lot of time and money before you find out if your PC even
NEEDS repair. If any of this sounds familiar, you need Checklllt from
TouchStone Software Corporation.
Checklllt will run complete diagnostic tests on your PC's main system
board, memory, video subsystem, hard and floppy disks, serial/parallel ports,
keyboard, and other components. Checklllt will also tell you exactly what's
installed on your PC, and rate its performance in actual throughput. And
Checklllt's diagnostics are so thorough, when it finds a memory error it will
show you which RAM chip needs to be replaced!
But don't take our word for it, people across the country are telling each other
about Check II It...
"CheckllIt U; no simplU!tic, once-over-lightly piece ofsoftware. .. high marks
for its performance and capabilities." - Atlantic Tuch
"7buchStone Software's computer cavalry rides to your rescue in the form of
CheckllIt . .. an easy-to-use, menu-driven program.'' - PC Magazine.
Call TODAY for information: (800) 531-0450 or (213) 598-7746

TouchSlone
Software Corporation

Call me I'm interested: circle 328
Send literature: circle 329

909 Electric Avenue, Seal Beach , CA 90740
Chr(·k.,.lt is a rrgistt'rf'cl trademark
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or Touc·hStune Snftwarr Corporation . All other trademarks are of their respettive manufaC't urers.
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Whether you're asoftware developer writing new applications for
the IBM or Mac, or a PC user securing proprietary data files,
software and data protection has never had a brighter silver
lining. For a number of very good reasons.
Beginning with the 'whether-expert' Rainbow Technologies.
And ending with its Software Sentinel family of hardware keys.
Starring five models that fit virtually any software program or
data file you need to protect.
There's the best-selling SentinelPro for the IBM PC/XT/AT, PS/2
and compatibles, and even the Atari ST. Known worldwide for its
virtually unbreakable security. And its ASIC technology. And its
invisible operation. Aclose relation, the Sentinel-C stands at-the
ready for custom configurations and multiple software packages.
In the Apple market, security-minded Mac software developers
turn to Eve. For completely transparent operation and world
d~s security of the protected software. Just by plugging Eve into
the Mac ADB connector.
PC users wanting a low c,ost, user-friendly solution to the prob
lem of securing sensitive data can call on the DataSentry. Using
a proprietary Rainbow algorithm or DES, the DataSentry
encrypts data files on individual PCs, protects modem transmis
sions and secures data on local area networks.
Rainbow's latest protection strategy is the SentinelShell-th~t
lets users place a 'shell' around existing, off-the-shelf programs.
Because access can be limited to those issued a key, libraries,
universities and corporations can very simply guard their
software investments.
Whatever your whether, Rainbow Technologies has the software
and data protection products that make the difference. For more
information, call 714-261-0228 in the U.S., or contact Rainbow
Technologies Ltd. in the United Kingdom for the distributor
nearest you. Whethercasters are standing by.
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Sentine!Pro™

• Runs under DOS, OS/2
and Xenix •Algorithm
technique (Never a fixed
r espo ns e) • External
parallel port installation
•Minimal implementation
effort •High er level lan 
guage interfaces included
• 100 times faster than fixed
res ponse dev ices (1 m s)
•ASIC design for reliability

• Protects multiple packages
with one device • 126 bytes
ofnon-volatile memory pro
grammed before shipment
of the software •Rainbow
supplies a unique adapter
for programming the unit
•Higher level language
interfaces included • Runs
unden DOS, OS/2 and Xenix
•Ex t ernal para llel port
installation

• For the Macintosh SE and
II • Co mplies with Apple
Deskto p Bus Interface
requirem en ts • Rainbow
ass igned developer pass
words lo prevent tampering
by other developers or
sophisticated "hackers" • 7
locks per key, usable indi
vidually or in combination,
on one or up to seven appli
cations

• Completely user-installable
• Pocket-size d external
device • Menu-driven, user
friendly interface• Single- or
multi-user security system
•Audit trail, log-on identi
fiers and automatic encryp
t ion /decrypt ion p f entire
directories • Secures data
tran smitted by modems
• Prevents recovery of data
by utility programs

T y

R

Sentinel-C™

-

.

.

-

Eve™

DataSentry

Sentine!Shell™
• Runs under DOS on IBM
PCs a nd co mpatibl es
• Protects without requiring
access to the source code
• Completely transparent to
the end user • User-friendly
so ftware •Pocket-size key
attaches quickly to any
standard PC parallel port
•ASIC design for reliability
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~ RAINBOW TECHNOLOGIES
18011-A Mitchell South, Irvine, CA 92714 • (714) 261-0228 • TELEX: 386078 • FAX: (714) 261-0260
Rainbow Technologies, Ltd., Shirley Lodge, 470 London Rd., Slough, Berkshire, SL3 8QY, U.K., Tel: 0753-41512, Fax: 0753-43610
@

TM

1989 Rainbow Technologies. AU product names are trademarks of their respective manufacturers.
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The wait is over for a powerful, easy to use electronic design workstation.

~

With the new Douglas CAD/ CAM
Professional System, you can now experience
computer-aided design without going over
budget and without sitting through months of
tedious training. Running on the Apple
Macintosh Plus, SE and II, the Professional
System from Douglas Electronics excels
in price/ performance, short learning curves
and ease of use.
As the newest addition to the Douglas
CAD/ CAM line of printed circuit board design
and manufacturing systems, the Profes
sional System is a fully integrated engineering
tool that will take you from the schematic
drawing to the final routed board. The soft
ware features full color, unlimited multi-

, layers and .001" control which makes surface
mount technology (SMT) and other difficult
tasks a snap. Professional Layout includes a
parts placement facility. Schematic includes
fully interactive digital simulation and net list
generation. Aflexible, multi-pass router
completes the design cycle with a 16 layer
routing capability.
The new age of electronic CAD has come
with the high resolution and speed of a
Macintosh engineering workstation. You'll be
designing your first circuit board just
minutes after the Professional System software
has been loaded into your computer.
In addition, the Macintosh's graphics capaCircle 105 on Reader Service Card

-

© 1988 Douglas Electronics

Photography: © 1987 Ted Jew

Macintosh is atrademark of Apple Computer, Inc.

bilities allow for powerful features such
as the ability to transfer Professional
System drawings into final engineering
documentation.
Computer-aided design wasn't meant to be
time consuming and complicated. If your
present CAD system has got the best of you,
it may be time you enter the new age of
electronic CAD with the powerful, easy to use
Douglas CAD/ CAM Professional System.
Take your first step by ordering a full
feature Demo. All three programs are
included for just $25.
Call or write for more information and to
place your order.

Douglas
Electronics

E X PERT
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Don Crabb

THE BIG FOUR
FOR MAC
DATABASES

A survey of Macintosh
software development
using relational
database development
systems
f the letters I receive are indicative,
the number of turnkey software de
velopers who used to work exclu
sively under DOS but have switched
to the Macintosh in the last year is grow
ing quickly. While some developers are
creating vertical-market applications
using traditional Mac languages and de
velopment environments (e.g . , MPW
Pascal and MPW C or Think Pascal and
Think C) , the majority of letters I get
from developers ask about database de
velopment systems.
How good are they? What can they do
on the Mac that can't be duplicated under
DOS, Windows, or OS/2 with Presenta
tion Manager? What are their limita
tions? What do you recommend? This
month, I'll try to answer these questions
for the top four Mac relational database
development systems: 4th Dimension
2.0 , FoxBASE+/Mac 2.0, Double Helix
II 3.0, and Omnis 5.

I

The Big Four
These four programs share some com
mon capabilities. They all can build
some kind of database that links together
separate data and design files. They can
create printed reports about the data col
lected in their databases, and some in
clude the ability to work fully with
graphics informatiop as a data type.
Double Helix II and 4th Dimension
were developed from the ground up for
the Mac. FoxBASE+/Mac is a port of its
IBM PC program, but it has been signifi
cantly enhanced to take advantage of the
Mac's icons , windows, dialog boxes,
ILLUSTRATION : JOHN LABBE © 1990

menus , and mouse. Omnis began on the
PC and the Apple II, but it has been resi
dent on the Mac for a while.
You can build applications with each
program that can include menu bars with
various pull-down items, scroll bars, dia
log boxes, radio buttons, check boxes ,
and most of the interface flotsam that we
expect a Mac to have. The ease of doing
this , however, and whether or not the ap
plications really feel like Mac applica
tions set these products far apart. On a
sliding 1-to-10 scale of ease of building
applications (with 1 being the hardest
and 10 being the easiest), Omnis rates a
3, Double Helix II a 7, FoxBASE +/Mac
an 8, and 4th Dimension a 9. As a point
of comparison, HyperCard would rate a
10 on this scale.
The programs also vary in their power
and flexibility . Applying my same 10
point scale (with 1 being the least power
ful and flexible and 10 being the most
powerful and flexible), the rankings re
main the same, although the scores do

change a bit. Omnis now rates a 6, Dou
ble Helix II an 8, FoxBASE+/Mac a 9,
and 4th Dimension a strong 10. In fact,
FoxBASE+/Mac is probably an order of
magnitude higher than Double Helix II
in terms of power and flexibility , with
4th Dimension a step above that.
Each of the programs supports multi
ple users, which is a typical need of any
custom application. If you need to de
velop custom database applications on
your Mac , these are the ones to try. But
make sure that what you really need is to
develop applications that will use the
Mac as their primary data engine. If you
need to organize some basic information
and report on it, these programs are seri
ous overkill.
For primary organization and data re
porting that doesn't involve a custom ap
plication, use FileMaker II. And if you 'II
need to connect your Mac data engine to
a larger system, likely to a Structured
Query Language database running on a
continued
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SeeYourData
ITEi\IS DISCUSSED
Double Helix II 3.0 ..... .......... ..$695
Odesta Corp.
4084 Commercial Ave.
Northbrook, IL 60062
(800) 323-5423
(312) 498-5615
Inquiry 1004.
Maplnfo software can find , display and analyze your data
geographically. See your prospects, customers, facilities
-anything in your database. Find addresses by street,
ZIP code, city , etc. (We can even supply the maps.)

Any point or region on the map can have acomplete
record of data behind it. See your actual dBASE data in a
window to view, edit, and print. Draw your own
boundaries. Add titles and legends for high quality
presentations.

4th Dimension 2.0 ..... .. .. .... ..... $795
Acius
10351 Bubb Rd .
Cupertino, CA 95014
(408) 252-4444
Inquiry 100_5.
big computer , you should consider Ora
cle for the Mac.
Price is not very important in this
market. You should be buying function
ality , power , good development tools
and programming languages, multiple
user capability , reliability, strong verti
cal-market applications, and the like .
None of these qualities comes cheap in a
database on any computer, let alone on
the Mac. If you buy for price, you'll pay
much more in the end. With that in mind ,
I'll take a closer look at the big four.

4th Dimension

Perform analyses on your data to sum, average, or count
your database records by location. Color sales territories
by volume of orders, ZIP codes by numbers of leads,
countries by your demographic data.

From street-level to worldwide, Maplnfo
can merge your databases with maps. Play
visual "what if" with your data. See
patterns, trends, and opportunities you
never knew existed. If you need to map
your data, MapInfo can do it for as little as
$750.
Maplnfo now includes a map of the world and the U.S.
with all ZIP code locations. Runs on IBM PCs or com
patibles with 640K memory, a hard disk drive, and
graphics, and comes network-ready.

MapOmU@'M
Carp.
Changing The Way The World
Looks At Information™
200 Broadway, Troy NY 12180
To order, call 1-518-274-8673
or 1-800-FASTMAP Toll free.
Maplnfo is a trademark of Maplnfo Corp . dBASE is a trademark of Ashton-Tate.

Acius's 4th Dimension outshines all the
other databases with its number of fea
tures and rich database development en
vironment. In many ways, 4th Dimen
sion is a complete fourth-generation
language system for the Mac that special
izes in database applications. It's not
meant for the casual user or for half
hearted database efforts , although ver
sion 2.0 has dramatically improved its
ease of use and has cleaned up some
pretty ragged documentation found in
version l. 0.
This program is meant to build big,
sophisticated applications with elegant
user interfaces. At this task, it excels. It
includes a complete programming lan
guage, reminiscent of Pascal , plus a de
bugger , built-in graphics, a fancy layout
editor, and more development tools than
you can shake a stick at. Basic flat opera
tions, especially ASCII file importing
and unindexed sorting , is greatly im
proved over version 1.0. Only one other
Mac relational database I've tested, Fox
BASE+/Mac, is faster than 4th Dimen
sion. That's a major improvement.
Of the current programs, 4th Dimen
sion is the most complete and powerful.
It's my choice for serious Mac-only data
base development. Designer Laurent Ri
bardiere deserves big-time kudos for re-

FoxBASE +/Mac 2.0 ...... ..... .... $495
Fox Software, Inc.
118 West South Boundary St.
Perrysburg, OH 43551
(419) 874-0162
Inquiry 1006.
Omnis 5 ... ..... ..... .. ......... ..... ..$695
Blyth Software, Inc .
1065 East Hillsdale Blvd., Suite 300
Foster City, CA 94404
(800) 843-8615
(415) 571-0222
Inquiry 1007.
writing his brainchild and making it
faster and more powerful , yet easier to
use . That's no simple trick.

FoxBASE +/Mac
FoxBASE + /Mac 2. 0 takes the fast and
powerful FoxBASE+ 1.0 and tames it ,
making it a real Mac application that pro
duces other real Mac applications. In the
process , none of its dBASE compatibility
has been lost. And amazingly enough,
that raw speed is still there; in fact , it ' s
even faster than before.
As fast as FoxBASE+ /Mac is , you' ll
likely be impressed by its interface and
application development environment. It
combines its complete dBASE compati
bility with a genuine Mac interface.
FoxBASE+ /Mac includes a superset
of the dBASE programming language, a
much improved layout editor, and en
hanced relational capabilities.

Double Helix II
Double Helix II 3.0 updates an old favor
ite of mine . It has the design goodies and
graphical development environment that
enable many end users to build profes
sional database application programs in
corporating all the typical Macintosh in
terface features (e .g., menus , icons , and
graphics) .
You build Double Helix II applications
by manipulating a number of icons that
represent items such as data, calcula
tions, comparisons, and selections. This
method is especially intuitive for end
users who have not had any formal train
ing in database structure or rudimentary
programming, but who know what it is
conceptually that they want to do.
Double Helix II 3.0 should be on the
short list of any Mac manager who re
quires the nonprogramming staff to de
velop its own database applications. It
also excels at ad hoc exploratory data
continued

850cps/240 1
And It Runs .. .
And Runs ... And Runs .

'
The fastest serial dot matrix
printer on the market today'
The all new BSOXL offers a world of benefits'

• Lightning fast at 850 cps (240 lpm throughput)
• Continuous printing capabilities with no overheating
or unnecessary downtime'
• Over 300 local service centers nationwide to keep
your jobs running day and night 1*
The waiting game is over, as the BSOXL takes
on mountains of data, round the clock, with no duty
cycle restrictions' Any printing application you need
is handled with rapid-fire reliability:
• Data Processing
• Financials

Standard features are better than ever'
• 5 to 18.2 Pitch Printing
• Front Panel Menu
Programming
(No DIP Switches)
• Quietized Enclosure
• EPSON, DEC, and IBM
ProPrinter XL Emulations

OTC ... An American Winner!
Call today for more details.

· call for ava1la b1hty m your area

Ou!pu l Technology Corporation BV

Telephone: (3 1) 2503 32599

•

•

Satu rnusstraa1 25 2132 HB Hoofddorp

Telelax: (3 1) 2503 39555

•

•

• 8K Data Buffers
• Serial & Parallel Ports
• Convenient Front &
Bottom Paper Feed
• Full International
Character Set

Th e Netherlands

Telex: (84 4) 20000 REF: MMC27:NLX505
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Special Offer!
Your Problem:
Your Printer can't
live up to your
Software's standards.

Our Solution:

GoScript~
Pos1Sc ript Lan guage Int e rpre te r
fo r the IBM PC

Most Desktop Publishing software
can speak PostScript®- a powerful
page description language with
special bu il t in capabilities. Alas,
most laser, inkjet and dot matri x
printers cannot.
Now the y don't have to .. because
GoScript speaks PostScript & can
translate your software's PostScript
files into a form your printer can
understand.
The Results: Quality you've got to
see .. at prices you won't believe!

GoScript sells for $195.
( 13 fonI package)

GoScript Plus for $395.
(35 font package)

Order Now!
Call our toll-free number

1-800-450-FONT
Special Offer:
Order now and receive a coupon
allowing you to purchase from us

The Starter Collection
( 16 font s, retail value $295.)

for only $16.
____(~t;:: ~~l~~~t~c~'.:: ~~YJ. ___ _

:
FREE!
: DYES! Send me a GoScript
r file on disk. I w~nt to see your
r high quality solution for myself.
Name:_ _ __ _ _ _ _ __
Address: _ __ _ _ _ _ __
Phone:_ _ _ __ _ _ _ __
Printer format (select one):
0

I-IP Lasc rJ c1 Seri es

D HP Des kj et/Plus

D Ca non LBP Se ri es
D NEC Pin writc r
D Fujitsu OL
D T oshiba 24- pin

D

Epson FX Se ri es

D Epson LQ Seri es
D
D
D

D

IBM: Pro printcr
Qui ckwritcr
Quictwritcrlll
Panasonic KX

Mail completed coupon to:
LaserGo, Inc.
Atin: Disk Offer
9369 Carroll Park Drive, S11ite A
San Diego, CA 92121

--------------------
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analysis . Double Helix II's strengths for
nonprogrammer development, however,
also make it much less desirable for turn
key application developers. If you are
used to procedural programming lan
guages and haven 't done much object
oriented work, you'll find its object-ori
ented approach daunting, and at times
confusing.

Omnis
Omnis has been around for a long time in
Mac terms, perhaps too long . When it
came out in 1984 (as Omnis 2), I didn't
like it because it had been hastily ported
from the PC , making for an awful user
interface. Blyth Software deserves a lot
of credit for sticking with this program,
steadily improving it, and adding more
capabilities and speed. The current re
lease is Omnis 5.
Sadly ,_ the gains made a few years ago
in the change from Omnis 2 to Omnis 3
Plus have not been duplicated with the
upgrade to Omnis 5. This program feels
rough, and I can't imagine doing serious
programming development with it. The
documentation alone makes me scream.
Like Omnis 3 Plus, Omnis 5 is not easy
to use, and it's quirky enough to be frus
trating most of the time .
Omnis 5 includes a programming lan
guage and the expected set of develop
ment tools, but it just doesn't "feel"
right. It smacks of being an ill-conceived
upgrade, and developers will find its id
iosyncrasies annoying. For example, the
way that file relationships are established
(through radio buttons, rather than
through file-to-file directional arrows) is
needlessly tedious.

Decisions, Decisions
One of the best ways to tell if any Macin
tosh programming environment is really
good is to check out the applications
written with it. I know that MPW Pascal
and Think Pascal are good because hun
dreds of developers have written com
mercial programs using them. Likewise,
I know that 4th Dimension and Double
Helix II are good because of their large
number of commercial vertical-market
applications . Omnis 3 Plus fell into that
same category, but so far Omnis 5 does
not fall into that category.
FoxBASE+/Mac goes even further
into this vertical-market stuff by offering
developers the chance to port existing
dBASE applications from the PC to the
Mac and pretty them up .
Deciding which relational database
program to use on the Mac is really much
easier thari it would seem at first glance.
Although there is quite a lot of overlap of

capabilities, performance, and function
ality , each program displays definite
strengths and weaknesses.
Buy 4th Dimension if you need all the
features and capabilities that the state of
the art in Mac relational databases has to
offer . Its multiuser capabilities are
strong. Its development environment is
well designed and complete, and Acius
has thrown in the kitchen sink when it
comes to development features and sup
port. The 4th Dimension run-time pack
age also works smoothly, thus letting
you market your turnkey applications
easily.
Some people are Double Helix II junk
ies. I confess to being one of them. I find
that version 3.0 is just as easy to use as all
the other versions I've tested. It won't ap
peal to everyone, especially if you think
that the Mac interface uses too ·many
icons as it is. It still suffers from some
speed problems, although it is much im
proved over the last release. Double He
lix II 3.0 is an excellent choice for orga
nizations that rely exclusively on end
users to build, maintain, and use their
own database applications. As a develop
ment system, though, its nonstandard ob
ject-oriented approach may slow you
down .
I've never been a big fan of Omnis 3
Plus, and I'm less enthusiastic about Om
nis 5. Its one strong feature is the large
number of vertical-market applications
that have been written in previous ver
sions. Still, I just can't shake the feeling
that Omnis is headed for its last software
roundup . Version 5 comes off as a half
hearted attempt to compete with 4th Di
mension and FoxBASE+/Mac. And in
this competitive market, halfhearted at
tempts will kill you.
FoxBASE + has always been fast,
powerful, and dBASE-compatible. Now
it's also good . Real good, in fact. Fox
Software's David Fulton may be the
smartest person around designing data
bases and dreaming up data-access algo
rithms . FoxBASE+/Mac 2.0 has many
more features and is far more flexible
then version 1.0, yet it's faster at every
thing it does . Go figure that out. Or bet
ter yet, go buy it. •

Don Crabb is the director oflaboratories
and a senior lecturer for the computer
science department at the University of
Chicago. He is also a contributing editor
for BYTE. He can be reached on BIX as
"decrabb ."
Your questions and comments are wel
come . Write to : Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

AW...What the Heck!
We REFUSE to Raise Our Prices!
DesignCAD 3D $ 399
WE REFUSE TO RAISE PRICES!

VERY EASY TO USE!

"We have dealers-even from foreign coun
tries--call and tell us they could sell a lot more
DesignCAD 3 D at higher prices because some
of their customers can 't conceive a true 3D
solid modeling program costing only $399.
They ask us to raise our prices because they
know it's worth more, much more. But look at
the history of our company: We just don't
believe in inflated prices! An excellent CAD
system shouldn't cost any more than a good
word processor. So we still say, "Aw ...What
the heckl We refuse to raise our prices! Let's
see the other guys beat th is deal!"

DesignCAD 3-D has consistantly proven itself
to be faster and easier to use than most com
peting CAD systems. In a national competition
DesignCAD 3-D was matched in drawing
speed by only one other CAD system . It cost
$3,000. DesignCAD 3-D was able to perform a
given drawing in nearly half the time as pack
ages costing up to $5,000.

WHY BUY THIS ONE?
There is a very important reason to buy De
signCAD 3D other than price: PERFORM
ANCE. DesignCAD 3D provides complete 3
Dimensional drawing capabilities. It's not a
"warmed-over" 2D program. DesignCAD 3D
allows you to draw any entity in 3-D space. This
means, for example, that you can draw a curve
in the shape of a spring. You can draw a circle
or arc at ANY angle on ANY plane.
DesignCAD 3-D gives your Personal Computer
the power of a mainframe CAD system! With
DesignCAD 3-D, you can produce complete 3
dimensional models and drawings that were
once considered impossible on a microcom
puter!
Complete 3-Dimensional design features make
it easy for you to construct realistic 3-D models.
With full solid-object modeling capabilities you
can analyze you drawing to determine the vol
ume, surface area or even center of gravity!
DesignCAD 3-D even permits you to check for
interference between objects! Aeronautical
Engineers can now find the center of gravity for
a new airplane design with a couple of key
strokes. The Architect can determine the sur
face area of a roof for decking in a matter of
minutes. The Civil Engineer can calculate the
volume of a lake or dam in seconds. The
Mechanical Engineer will know for sure if cer
tain parts fittogetherwithoutinterference. The
uses for DesignCAD 3-D are only limited by
YOUR imagination I
DesignCAD 3-D supports more than 400 differ
ent peripheral devices, including more than 250
printers (dot-matrix, laser printers, color print
ers, etc.), 80 plotters, most mice and digitizing
tablets, and a wide variety of graphics cards
and displays.
Once again, American Small Business Com
puters has proved that you don't have to spend
a lot of money to get quality software. De
signCAD 3-D provides features such as Shad
ing, Solid Object Modeling, Hidden Line Re
moval, and Cross Sectioning capability. All for
only $399. No other 3-Dimensional CAD sys
tem can come close to providing the price/per
formance of DesignCAD 3D.

Customers frequently remark at how quickly
they are able to learn DesignCAD. Many also
comment about the power of DesignCAD.
Dr. Stephens of NASA states: "One of the things
I like best [about DesignCAD 3D] is that I can
pick it up and go with it." Dr. Stephens, who
evaluates and recommends software for pur
chase by NASA, says software must meet cer
tain criteria: "One, it must work. Two, it must be
user friendly and easy to use. I push it [De
signCAD 3D] as far as I can push it. We're not
using it as a toy down here, and I resent the fact
that some people believe that a product's ability
is substandard because of its price."
Jan Hallett, an engineer at Allied Chemicall
states: "We use it extensively here and are really
sold on It. Plant layouts, pipe runs , fabrications ,
along with a lot of other things are drawn and de
signed. I've got AutoCAD, but very seldom if
ever use it anymore."

PC MAGAZINE SAVS...
DesignCAD 3D, the latest feature
packed, low-cost CADD package from
American Small Business Computers,
delivers more bang per buck than any of
its /ow-cost competitors and threatens
programs costing ten times as much.
For a low-cost, self-contained 3D pack
age... DesignCAD's range of features
steals the show."

HOW DO I GET ONE?
DesignCAD 3-D and DesignCAD 2D are avail
able from most retai l computer stores, or you
may order directly from us. If you have ques
tions about which program to purchase please
give us a call. All you need to run DeslgnCAD
3-D is an IBM PC or compatible computer with
640 K RAM memory and a hard disk. Both
products support most graphics cards, print
ers, plotters and digitizers. Free Information
and a demo disk are available .
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Small Business Computers, Inc.
327 South Mill Street
Pryor, OK 74361
(918)825-4844 • FAx.:(918)825-6359

VERY POWERFUL!
DesignCAD 3-D version 2.1 is as powerful as most
CAD systemscosting$5000-$10,000! Features like:
Complex Extrusions, a true 3D color-coded cursor,
full shading or rendering capability, Blending of Sur
faces , Complex Sweeps and Translations, and
Boolean Operations make DesignCAD 3-D one of the
most powerful 3-D - - - - - - - - - - - . ,
CAD
systems
BYTE MAGAZINE SAVS...
available ... at any
"At $399, DesignCAD 30
price! Engineers ,
was
the least expensive
Architects, and Con
package we saw, yet it
sultants constantly tell
was one of the more
us that they use CAD
powerful. ..Don't be
systems costing thou
fooled by the remarka
sands of dollars which
bly low price, this
are not as powerful as
program can really per
DesignCAD 3-D.
form!"
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"seat-of-the-pants" solution
that cuts to the heart of the
OS/2 Presentation Manager

complexity challenge. Thus
unlocking the potential ofthis
poweiful operating system.
With the introduction
of SmalltalkN PM,object
oriented programming
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Is The Most Important Part Of Your
Developer's Kit Missing?
OS/2 PM offers you a powerfu l, rich environment

POWER OF OS/2 PM
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product."

Small talkN PM removes that
compl exity, and lets you con
centrate o n writi ng great pro
gra ms. Sma ll ta lkN PM is the
kind of powerfu l tool that will
make OS/2 tl1e successo r to
MS/DOS."
Bill Gates, Chairman
Microsoft Coip.

Charles Petzold, Contributing Edito1;
PC Magrniue

"Digitalk's Sma lltalk/\! PM is
dazzling! T h.is product makes Pre
sentation Ma nager pay off."
Jeff D1111temrm11 , Contributing Edito1;
Di: Dobbs]ournal

"S malltalk/V PM is an ex

fast, seat-of-the-pants way

ce ll ent tool for rapid deli v
ery of prototypes whi ch
have all the fun ctionality
and user interface of a com
plete PM application ."
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SMALLTALK/V PM.
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ALREADY STARTED.

"Digita lk's Small talkN PM is a
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J.D. Hildebrrmd
Comp11te1· Language

THE BEST PM INVESTMENT
YOU'LL EVER MAKE
Smalltalk/V PM
$499.95
Prices and information o n these and
other D igita lk products are available
on request:

Sma ll talk/V, Srna ll rn lk/V 286 ,
Sma lltalk/V Mac
S mallrnlkN. A p rod uct o f Digirnlk Inc.,
984 1 Airport Blvd. , Los An geles, CA
90045. For in fo rm ati o n o r to find a deale r
n ear yo u ca ll :

1-800-922-8255
1-213-645-1082
Com puServe 713 6 1,1636
FAX 1-213-645-1306
S mallralk/V is a rcbristcrcd trnd t.: mark of D igi1:1lk Inc.
Prices subjccr ro chan ge \\~ thnur notin:.
Other product names arc lr.1dc111:1rks or rcgisrcn.:d
trademarks of thcir respec ti ve holders.

Software Developers

Natural selection provides unique
passive protection for th e porrnpi11 e.

The Activator - N atu1·al Selection
For Software Protection
In ventor and entrepreneur
Dick Ere// explains how
"The Activator" provides
sane protection f or your in 
tellectual property .

" I n any industry, just as in nature, the
process of natural selection raises one
solution above another. Natural selection is
the most elegant of engineers.

By remov ing protection from the
mag netic med ia we remove the constraints
that have plagued legitimate users.
They simply attach our key to the
para ll el port and fo rget it. It is totall y
transparent , but the software will not run
without it.

A New Technology For
Software Protection

virtually impossible. It also presents
an astronomica l number of access
combinations.

Full 100% Disclosure
Since The Activator is protected by our
patent we fu ll y disclose how it works.
Once you understand it, endless methods
of protection become evident.

In the area of soft ware protection The
Block has been selected by the market
pl ace as the solution that works. Over
500,000 pac kages are protected by our
device.

Ou r newest model, The Ac ti vator, bu ilds
on our current patented design, and
estab li shes an unprecedented class or
software protect ion.

For the past 4 years our philosophy has
been; 'You have the right and obliga tion to
protect your intellectual property.'

We have migrated and enhanced the
circuitry of The Block to an AS IC (A ppli
cation-Specific Integrated Circuit )
imbedded in The Activator.

Ju st as no two
snow fl akes are the
same, no two im- J
plement ati ons of I
The Act iva tor
are identica l.
·
And li ke the
snow fl ake the
simplicit y of
The Activator is its greatest beauty .

This greatly improves speed and
performance, whi le reducing overa ll size.
Data protecti on can also be provided.

We never cramp your programming style
or ingenuity. Make it as simple or compli
cated as yo u desire.

A New Ethic For Software
Protection
In allow ing end-users unlimited copies
of a software package and uninhibited hard
disk and LAN operation , The Block has
created a new ethic fo r software protec
tion.

~< 

Programmable Option
The Activato r allows the software
developer the option to program serial
numbers, versions, or other pertinent data
known onl y to the developer, into the
circuit , and access it from the program.

l

Let us help safeguard what's ri ghtfull y
yours. Please call today for add itional
information or a demo uni t. It's only
natural to protect yo ur sojiware ."

1-800-333-0407 ext.105
In Connecticut 203-329-8870
Fax 203-329-7428

Once yo u program yo ur part of the
chip, even we have no way to access
yo ur in fo rmation.

Sftw.ore

4

The AS IC makes emulation of the dev ice
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OS/2 NOTEBOOK
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Mark J. Minasi

A FIRST LOOK
ATHPFS

OS/2 1.2 introduces
the High Performance
File System

y now , you've probably heard
about OS/2 1.2, which is sched
uled for release as I write this. It
includes a slightly new look for
the Presentation Manager and some per
formance improvements.
However, the most important change
in version 1.2 came in the area of files
the advent of the new generalized disk in
terface called the Installable File System
and the first example of a specific IFS
type file system , the High Performance
File System (HPFS) . In this month ' s col
umn and next month , I'll look at this new
file system.
The rationale for HPFS is that it will
do the following:

B

• increase maximum disk sizes to a
level that will be able to meet the
needs of IBM PC users in the next
decade or so
• make hard disk data access faster
• give disk files security features
like passwords
• allow both the system and users to
keep more descriptive information
about files

Do I Have to Reformat
My Hard Disk?
The first thing almost everyone asks me
is, "Will I have to reformat my hard disk
to use HPFS?" The answer is , "Prob
ably , but not necessarily." At the lowest
level, HPFS shows up as a new kind of
partition.
That's not surprising, since IBM and
Microsoft have included the notion of
disk partitioning in DOS since version
2.0. The original reason for partitions
was that you could take the IBM PC XT ' s
ILLUSTRATION : MARCEL DUROCHER © 1990

IO-megabyte hard disk drive and share it
between DOS and Xeni x. Without parti
tioning this would have been impossible ,
because Xenix doesn 't care to organize
its files the way DOS does . Rather than
making you buy two hard disk drives ,
you could instead give some of the 10
megabytes to Xenix and the rest of it to
DOS ; you do this with the FDISK com
mand . And thus was born the idea of
partitions .
Most major upgrades of DOS have in
volved new kinds of partitions . DOS 3.0
brought a more efficient kind of hard disk
partition than DOS 2.x's . DOS 4.x , with
its support of disk partitions larger than
32 megabytes, brought yet another kind
of partition. OS/2 1.0 and 1.1 , of course ,
used the DOS partition types.
Thus, putting HPFS on your hard disk
involves repartitioning it. Partitions di
vide the disk by cylinders. You could al
locate the first 200 cylinders to DOS and
the remainder to HPFS . But you can 't re
size a DOS partition without losing the

data on the partition . So you can put both
DOS partitions and HPFS partitions on
the same disk, but you may have to back
up and restore the DOS partition.
On the other hand, you may currently
have a large (32-megabyte or more) disk
partitioned-required under most ver
sions of DOS 3 .3-as a 32-megabyte
DOS partition and the rest as an " ex
tended" DOS partition. In that case, you
needn't zap your entire hard disk. The
first partition, the C drive, can remain in
DOS format. Then back up the other par
tition and recast it as an HPFS partition.
An HPFS partition is of no value with
out the code (IFS) to talk to it. The CON
FIG. SYS statement to install HPFS is

IFS=drive \ path \ HPFS.IFS / c:nnnn
where nnnn = size of cache. The neat
thing about IFS is that it is, as its name
implies , "installable," so you can take
your pick of file systems . Perhaps a
continued
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Unix-like file system will appear next.
Floppy disks , by the way, remain in
the DOS format, so there's no problem
swapping them among DOS and all ver
sions of OS/2 .

Longer Filenames! Bigger Disks!
Whiter Whites!

MultiBoot
is the answer.
13\JTE May 1989

1-••T

· MultiBoot Brings 0512
Back to Earth

L

Bolt Systems hos come to the rescue with
a progrom coiled MultiBoot, which does
away with the dual-boot problem for
good . ...
MultiBoot is simple, inexpensive, and
foolproof, and itw.orks flawlessly. It's a good
example of a utility that fills a much-needed
niche.

.

0512 NOTEBOOK
Once you've spent thousands of dollars on
OS/2 and on OS/2-reody work station,
what's another $49.95 to hove easy access to
DOS? Highly recommended.
-Mark Minasi

Not all DOS programs work in the OS/2
compatibility box.Multi Boot lets you
install both systems in your computer.
MultiBoot works with DOS versions
3.0-4.01 up. And OS/2 versions 1.0
and 1.1.
TO ORDER:
Send $49.95* + $3.00 shipping and
handling (check or money order) to :
MultiBoot, Bolt Systems, Inc.
4340 East-West Highway
Bethesda, Maryland 20814
or call 1-301-656-7133
FAX: 1-301-907-8736 to order
by Visa/Mastercard. Specify 3.5"
or 5.25" diskettes.
"Maryland residents odd 5% soles tax.

Ask about our volume discounts

AProduct of a
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The notion of subdirectories remains
with us. Filenames can be 254 characters
long, with as many periods as you like,
for a filename such as mortgage. file.
for. sheila.
Directories are now sorted automati
cally by filename . That's not done for
user convenience, but rather to speed up
file access. Still, a side effect is that the
directory is better organized for users.
The 32-megabyte limitation imposed
by OS/2 1.0 is gone for good . HPFS does
away with the DOS notion of clusters and
directly allocates 512-byte sectors, of
fering more efficient use of space. The
32-bit allocation structures (more on this
next month) allow a maximum disk size
of 2 32 sectors, or 2048 gigabytes . (Let's
see, how many floppy disks will I need to
back all these up?)

Extended Attributes
Wouldn't it be nice to include with every
file an 80-character description of the
file, kind of like what the Norton Util
ities' fi can do? Such a feature could be
essentially built into the operating sys
tem with HPFS's extended attributes.
Attributes under DOS are pretty mini
mal. Probably the best-known one is the
hidden attribute. Set the hidden bit, and
the filename no longer shows up on di
rectories, is not erased when you erase
*-*, and so forth. Another attribute
keeps track of whether a file has been
backed up since it was last modified . An
other one tells the system to let programs
read a file, but not to allow deletion or
modification of the file. (There are
others, but those are the big ones.)
These old attributes remain under
HPFS, but there are others, also. Not
only does the system know the date and
time of the last modification (the current
DOS information), it also knows when it
was 1ast read and last modified, as we! I as
the number of times the file has been
used.
A few months back, I hypothesized a
program that would optimize your disk
use by unfragmenting files in the back
ground and keeping track of how often
you use a file. Less-used files would be
automatically compressed using a file
compression technique of some kind
(e.g., the one that programs like ARC
and PKZIP use). This would mean, I ar

gued, that as time went on, you would
actually have more space on your disk
less-used stuff would get squeezed. Of
course , when you needed the file, the op
erating system would automatically un
squeeze it. Such a program is now possi
ble with the extended attributes available
under HPFS .
In addition to this new information, a
programmer can now create new attri
butes . Similar to OS/2 's SET command,
user-defined extended attributes are
stored as "name of attribute" = "value

t eHPFS
does away with the
DOS notion ofclusters
and directly allocates
512-byte sectors,
offering more efficient
use ofspace.

of attribute." For example, programs
might be written to use a "project ="at
tribute in files. Then , when a proposal to
XYZ Corp. involved a spreadsheet, two
text files, and a program, each file's di
rectory entry might contain "project =
XYZ" just to help the user (or some kind
of user shell program) keep the relevant
files together. Again, note that "project
=" is not a built-in HPFS attribute.
Yet another attribute also arrives in the
form of access control lists . These keep
track of access rights (e .g., read , read/
write, and erase/can't erase) and pass
words. This will be useful in network sit
uations , or perhaps where a single ma
chine is shared by different people at
different times.

Stop! Don't Touch That
Big Red Switch!
Despite massive changes in the file sys
tem , CHKDSK is still around. Even
though HPFS is a great improvement, di
rectory maintenance is still necessary . In
fact, a new feature called write-behind
will actually increase the need for a
CHKDSK-like program. You see, HPFS
makes heavy use of caching. Caching
speeds up disk access by using the folcontinued

Networks are wonderful- but
they can also be a lot of work. An
increasingly popular and economical
alternative is a multiuser system,
where a number of people share one
386 computer.
VM/386 MultiUser makes it simple.
Add a multi port or graphics card to
your 386, and up to 32 users can
continue to work with their familiar
DOS graphics and text programs.
Each user has their own copy of

DOS and 640K of RAM. Best of all ,
every user is totally independent of
all the others.
VM/386 MultiUser is based on
VM/386Multitaskei," the bulletproof
multitasking program which has
won both the Technical Excellence
award and the Editor's Choice award
from PC Magazine.
Get the benefits of a network
without the work! Call toll-free,
800-458-9108 , or 408-986-8373.

Yes! Send me information on
VM/386 MultiUser!
Name _ _ _ _ _ _ _ _ __
Title _ _ _ _ _ _ _ _ __ _
Company _ _ _ _ _ _ _ __
Address _ _ _ _ _ _ _ __ _
City, St, Zip _ _ _ _ _ __ _
Telephone _ _ _ _ _ _ _ __
IGC, 4800 Great America Parkway,
Santa Clara, CA 95054-1221.

The No Work Network

Now you can connect as many
as 32 PCs or peripherals to
one 386 computer, without a
network. VM/386 MultiUser" is
completely DOS-compatible.
Each user operates indepen
dently from all the others.
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VM/386 MultiUser and VM!386 Multitasker are trademarks ol IGC.
386 is a tradem ark of Intel Corp.
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From pu le graphic

of data$6. 5
Instant
access to
charts and
tables
showing
detailed
demographics ,
hisrory.facrs
and figures.

A single,

Cross-compare
states or

Simplepu/1
down menus
allow for
easy access
to statefacts,
maps and
charts.

efficient
source for
time zones,
zip codes,
area codes
and other
specifics.

"See us at COMDEX, Booth W606, Westhall."
Finally, an invaluable
resource tool that brings
the United States into
better focus.
Beginning now, busi
ness-people, travelers
and educators will have
immediate access to a
single, complete source
of maps and data
for every state. And for
nearly every need.

PC USA is a simple
to use "Electronic Atlas:'
An instant guide to geo
graphical and demogra
phical information allow
ing businesses an efficient
means to gather facts.
Bar charts and graphs
What's more, PC USA
display data on every state
ranging from demographics, text and graphics can easi
education, employment and ly be exported to other
industrial statistics to
programs.
electoral data, state histo1y,
Available at Egghead,
climate information and
Electronics Boutique,
tourist al/ractions.
Software, Etc. and Software
City, or call us directly.

1-800-255-2789
Stunning comparative maps
ofthe entire country as well as
Beawiful maps ofall 50
regions and individual states.
Populations, average incomes, states and Puerto Rico.
tax rates, state economies and View major natural features,
elevations and locations of
even school enrollments are
each state's largest cities.
instantly defined.

PC Globe

4435 S. Rural Rd. , Suite 5-333
Tempe ,Arizona 85282
(602) 894-6866
Facsimile (602) 968-7196

Also available: PC Globe with instant profiles and cross co'mparisons
for 177 countries. $69.95.
Works wirh IBM ® PCIXTIATIPS2 and compatibles with a minimum of 5 12K RAM. Supports /-l ercufes@monochrome.
CGA. EGA and \/GA displays. DOS 2.0+. Single floppy or hard disk ... PC USA" is a trademark of PC Globe. !11c.
"PC Glohe'' is a regisrered trademark of PC Globl', Inc. © 1989.
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lowing two pieces of information: (l) It
takes a lot longer to transfer data from
disk to memory than it does to transfer
data from memory to memory. (2) Not
all parts of the disk are used with equal
frequency: some parts get a lot of exer
cise, others none or almost none.
Thus, a cache program allocates some
memory and keeps copies of the most
read (notice I said read-writes are an
other story) areas of disk in this memory ,
hence a disk cache. That seems pretty in
nocuous , as it affects only disk reads . A
power failure won't destroy any data, as
disk writes pass the cache by.
What I've described so far is a write
through cache, the common approach
seen in DOS and earlier versions of
OS/2. Greater speed improvement can be
realized by caching disk writes also, but
it's risky . Putting off disk writes until
it's convenient may speed things up, but
you'll lose data if the machine loses
power before writing the data . Holding
data to be written in a cache is called
using "dirty buffers ."
Did you ever notice the option in the
Task Manager window to "Shutdown
system?" It may have seemed superflu
ous before, but it's vital now. You've got
to force the system to write out (flush is
cache terminology) its dirty buffers be
fore powering down , and that's what
Shutdown does. If you turn the machine
off before the buffers are flushed, HPFS
remembers. Then , the next time you
start the machine, it won't let you do any
thing until you've booted from a floppy
disk and run CHKDSK to clean up the di
rectory. (Norton and Mace , are you lis
tening?) That's in addition to the fact
that, again, you may have irretrievably
lost data from one of your files.
To reiterate: With dirty buffers , even
though you told WordPerfect to save a
file, and you then exit WordPerfect, the
file may not yet be saved. Programmers
can ensure that the buffers on a file are
flushed, so good OS/2 applications
should give us the option to either do it
OS/2's way (fast but risky) or the old way
(force a buffer flush-safe but slow).
Next month: Fnodes , extents , runs,
emergency blocks , and more. A look
under the hood of HPFS. •
Mark J. Minasi is a managing partner at
Moulton, Minasi & Company, a Colum
bia, Maryland, firm specializing in tech
nical seminars. He can be reached on
BIX as "mjminasi. "
Your questions and comments are wel
come . Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

THE INSTANT NETWORK
Introducing the
Quick-Net Async Server 1ODO
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The Quick-Net Async Server 1000 offers the multi-PC office a
low cost alternative to expensive and complicated LAN s. The
Server 1000 features 8 serial ports and 2 parallel ports. With
this Server up to 9 users can share a printer. Multiple printers
can also be shared in a variety of ways including general or
selected user access .
The Server's buffer memory is th e most versatile available.
Starting with 128K it is easily expanded to 256K , 51 2K, 1,2 or
4 megabytes of storage using lntellicom Memory Simms. Only
this Server allows you the flexibility to tailor the exact memory
needed .
Configuring the Server 1000 is done through a simple to use ,
menu driven PC " Pop-up " program . The Server 1000 offers full
password security for system configuration . The system man
ager may control access by specifying " closed user groups" .
All the PCs and printers in these groups are protected from
access by users outside of the group .
When you begin printing , you may select a specific printer

fo r special applications or allow the Server to hunt for any
available printer. If you need a special type font or page layout,
the Server can automatically send pre-configured setup strings
to the printer. Information about the specific print job , such as
queue position and estimated time for completion , may be dis
played at your PC. The user may abort a print job at any tim e.
In addition to printer sharing the 8 bidirectional serial ports
of the Server 1000 can be used for direct file transfer between
PC s.
The Quick-Net 1000 is compatible with lntellicom 's other PC
communications products such as Long-Link and Quick-Link.
The Quick-Net Async Server is covered by lntellicom 's full two
year warranty.
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lntellicom
800-992-2882
800-422-4428 (In CA)
FAX 818-882-2404

COMPUTER DIRECT
Now, A Complete XT® Compatible
Computer For Under $500!!

7 6 8K 10MHZ TURBO COMPUTER
NO HIDDEN COSTS - INCLUDES/

For Only

$499!'.~
Don't Pass Up
Yhe Wise Buy,
Buy Wise Now

And SAVE!

•

* High Tech IBM® XT® Compatible With
Front Panel LED Display, Switchable Turbo
Mode, And Security Keylock
* Full 768K RAM, Installed And Tested
* Parallel, Serial, And Game Ports Standard
* CGA. RGB, MGA Card Included
* Clock/Calendar
* 150 Watt Power Supply
* 101 Key AT®Style Keyboard
* 360K Floppy Drive And Controller
32K ROM
.
*Completely Assembled, Tested, And Burned In!
* PLUS-Free Quality Word Processor

*

.

TRIPLE THE VALUElll
1. We want you to be the first to take advantage
of this opportunity. VIP Computer Inc. has made
Computer Direct your source for the best deal
in the country!
2. If this computer fails due to workmanship or
quality during the first year. we will replace it.

A$69" Valu

Monitor Optional

3. NO RISK! 30 Day Home Trial!!!

Tltrow Away rltose Keyslll Lowest Price 286 16 MHz* Ever!
1 MB 16 Mhz • 0 Wait Computer
Herc's What You Get . ..

QUICK 12

•80rl2MhzSwitchobleTurbo
• 80286 Microprocessor
•I MEG Standard , Expandable To 4 MB

:~t:"~~.;:~:~ri~~~:~;.,.$

• 1 Parallel , 2 Serial, 1 Gome Port
• 101 Key AT@Style Keyboard

• 1.2 MEG Floppy Drive
•Built-in Moth Co-processor Slot
• 200 Watt Power Supply
• Operation Speed Indicator
• IBM@, OS/2, Novell, Unix Compatible
• 110/ 220 VAC Switch
• Suntac Chipset Technology
• EMS 4.0 Soilware Included

AT® Compatible

~
T

Includes MS-DOS 4.01 & GW BASIC
Comes Completely Assembled & Tested
With All These Standard Features

94 995

• 512K, Expandable to 4MB
• lm86/12.5 Microprocessor
Runs at 16 MHz*
•Switchable Turbo 8, 10, 12.5 Mhz
• Phoenix BIOS
• High Tech Aero-Dynamic Case
• 101 Key Enhanced AT® Keyboard
• Dual Hard/Floppy Controller
• 2Serial, Parallel &Game Ports
• 1.2 MEG Floppy Drive
• MGP Card
• Built-in Math Co-processor Slot
• 5 Device Bays •
3 Open, 2 Closed

LI ST
$1299. 95

JUST ARRIVED!
' 16 MHz on landmark
Performance Rating

NEW! State Of The Art
Soft Touch Security Keypad.

@ IBM XT and AT are registered
trademarks of International
Bu1il'lel1 Machines

'16 MHz on Landmark
Performance Rofing

Monitor Optional

® IBM, AT . and XT ore Registered Trademarks of International Business Machines. Inc.

800-BUY·WISE EXT.

38

800-289-9473 IXT. 3 8 Outside Service Area Call 312-382-5058

FAX ORDERING! 312-382-7545

Monitor Optional

~DP286

•779

95

list $1299.95

We Love Our Customers
COMPUTER DIRECT

22292 N. Pepper Rd .
Barrington, ll 60010

••.I

BEST SERVICE IN THE USA

51/c" DSDD Disks
As Low As•••

SEAGATE
Hard Drives & Cards

Ctyofl000........ 19C
lwilhout sleevB>)
Ctyof 100.......... 21C
(wilh sleevB>)
Qty of 25............24C
(wilh ,1...., & labels)

20 MEG Half-Height Drive Kit
Includes Controller

$229 95 Jl~~el

ST-225

40 MEG Super Fast Drive

$378 95 $~~~

Model

ST-251-1

$149!~
11------------t

$ 5 99 95 ,::~:1

ST-4096

720 CPS 6 Head Printer

,

ST- 138RLL

T"'1 lrutnt printer you'll e~er nHtl.

15" Carriage

list
$1995

Model

,. _.
~

....
'-"'

$234~::
Magnavox EGA
Monitor

r

9

100 % IBM®

VISA
MASTERCARD
COD

.

i~~9

HAYES
COMPATIBLE
MODEMS

1 200 Baud Internal
Modem Software Included
... a $29.95 Value!

s44os

Lisi $129.95

ooch

5c

ea

Fits in the palm of your hand I
Modem Software Included
...a $29.95 Value!

$6...
95
'7'

2400 Baud Internal
Made in the USA!
Modem Software Included
__ .a $29_95 Value!

59c

s99os

As Low As•••

LotsofJO

59' ea

Lisi $238.90

Lisi $129.95

2400 Baud External

ea

Made in the USA!

$

No Limit•· Lifetime Warranty/

99

O S Lisi

$3~9. 00

Compatible

Save 1 OJo *on Any Product

Laptop
Computer

in Our Discount Catalog with the
Computer Direct Credit Card

The B-300 is a 286 ased unit
that gives yoo the power of
an AT® at only 15lbs. With
its built-in20 MB hard drive
and 1200 Baud Hayes
compatible modem, this is
the one you've been

,_ ,~5 $2wf9'5~:,

$2

~~:. . · ·"':G
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i~~9

ST:

..... <15' ooch

Qtyaf25

* Mode In the USAI *

- -- - -- 

1 OOo/o

1 200 Baud External

As Low As•••

w/ >lffVfl
& labels .....48'

-~

I

Disks

Qty of 100

$699'5
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Magnavox 8762
Color RGB Monitor

••

5%" High Density

Noonetonsellth/1prlnterforleul

20 MEG Hard Card

30MEGHardCard

I 9c

Low-t Price In the Count

80 MEG Hard Drive

$29495 li~~el
$ 3 3 495

PRICE IS NOT ENOUGH!

High Speetl Ultro-Compoct
PC with Supertwlsted Dhploy

Computer Direct, Inc.
'We Love Our Customers"

to Apply for the Credit Card and Get Your FREE Catalog
• Introductory Offer - Apply Nowt

Prices do not include shipping charges _Coll to get your lowest delivered cost. We insure all shipments at no extra cost to you! All
packages ore normally shioo.!d UPS Ground . 2no day and overnight delivery ore available at extra cost. We shiU to all points in the
US, Canada Puerto Rico, 'Alaska, Hawaii, Virgin Islands and APO-FPO. MOnitors only shir.ped in Continental S. Illinois residents
add 6 ..5% sales tax. Prices and availability subject lo change without notice. Not responsible for typographical errors or omissions.
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1. The check is in the mail.

2. My diet starts tomorrow.
3. Performance doesn't matter
in 3270 communications.

The truth is,
for most 3270 PC-to-mainframe applications, performance DOES matter.
When you're linking multi·
pie PCs - a few, a dozen, or
hundreds - to your IBM main·
frame, it just makes sense to do it
with the highest speed and effi·
ciency available. Often, a simple

32 sessions with no impact

on yourgateway PC.
plug-and-play product isn't
enough.
Consider DataTalker 3270.
It's designed specifically for
high-performance, multiple-user
applications.

We deliver DataTalker 3270
on a powerful co-processor
board with on-board memory.
This allows you to offload all
communications processing from
your gateway PC, freeing it for
applications processing.
The result is that users can
perform up to 32 simultane·
ous mainframe sessions
with no impact on
your gateway PC's
performance.
We offer .
DataTalker
3270 in both DOS·
and UNIX-compatible

versions. Each provides full IBM
3278179 terminal emulation,
32 LUs, file transfer (INDS FILE),
BSC or SNA support, NetView
support, and Application Pro·
gram Interface (our own plus
IBM's HLLAPI 3.0). Only lK
, of PC memory is required
for AP! applications.
DataTalker 3270
also provides full emu·
lation of IBM 3174,
3274, and 3276 control·
lers, as well as IBM
3287 printers.

Only lK of memory required

for AP! applications.
To learn the truth 
and nothing but the truth 
about our high-performance
DataTalker 3270, call us today at
1-800-233-2536. Or write to us
at 3796 Plaza Drive, Ann Arbor,
Michigan 48108. FAX: 313/662-1965.

£!!2~
A Division ofInterface Systems, Inc.

E X PERT

NETWORKS

•

A D VIC E

•

Mark L. Van Name and Bill Catchings

APPLETALK
PHASE 2 AND You

Apple's newest
networking products
may be just what you
needed-but for
some users, Phase 2
brings no benefits at all

pple ' s announcement in June
1989 of the AppleTalk Phase 2
collection of products gener
ated a lot of hype. The firm got
even more press for its timely shipment
of the first Phase 2 products in the
months following that announcement.
It's a sad commentary on the industry
when a company gets widespread praise
just for meeting its schedules. But Apple
Talk Phase 2 represents several major
steps forward for Macintosh networking ,
and we commend Apple for taking them.
How much you will actually benefit
from the new Apple Talk, however, de
pends on the type of network you have
and on the type of network you want to
have in the future.
If you have a small Mac network that
uses Apple's LocalTalk cabling, you can
pretty much ignore AppleTalk Phase 2. It
does nothing for you. The biggest gripe
you're likely to have with Loca!Talk is
its relatively slow speed of 230,000 bps ,
and Phase 2 doesn't change that. You can
still turn to products like 1DPS 's Flash
Talk for a speed boost to 770 ,000 bps,
but that's your only option.

A

EtherTalk Improvements
AppleTalk Phase 2 begins to help when
you've got a larger Macintosh network.
Early Mac network users quickly dis
covered that LocalTalk networks run out
of steam when you start heaping nodes
on them. As a result, a large Mac net
work became virtually synonymous with
lLLUS'TRl>.'TlON : 'TROY THOMAS © 1990

an Ethernet network.
Prior to Phase 2, AppleTalk restricted
the size of even Ethernet Mac networks.
There was a hard limit of only 254 de
vices-Macs or LaserWriters-on a sin
gle network segment , or zone. (This limit
stemmed from AppleTalk's 8-bit device
address field.) You could make larger
networks by linking up to a theoretical
limit of 64,000 zones. (That number
came from the AppleTalk 16-bit network
number field.)
To link those zones, you had to use
routers. Typically, a router would con
nect several small LANs or route one
such LAN onto a main Ethernet network.
Apple offered the AppleTalk Internet
Router software to handle the linkage.
That program runs on a Mac that has
connections to both the LANs that you
want to link. It can even run in the back
ground, although you 'd want a dedicated
Mac for networks with heavy traffic.
(Cayman and Kinetics also offer routers
that, unlike Apple's software-only Inter

net Router , contain both hardware and
software.)
AppleTalk Phase 2 removes the 254
device limit and introduces a new ad
dressing scheme called extended ad
dressing. Extended addressing combines
the earlier 8-bit device field and 16-bit
network number field into a single 24-bit
network address field. Thus, you can
now have more than 16 million (22 4 ) de
vices on a single AppleTalk LAN .
Zones are also different. Before Phase
2, a zone was a physical entity, a group of
physically connected Macs. Now zones
are logical constructs; you can have
multiple zones on a single physical net
work segment, or a single zone that spans
many individual LANs.
If you have a large Mac Ethernet net
work, or if you want to have one, the big
gest benefit of extended addressing is
that it gives you two more ways to build
such LANs. You can, of course, still use
routers to link individual LANs. You can
continued
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also just take advantage of extended
addressing's larger node limit and put all
the devices on a single Ethernet LAN
up to the capacity of that Ethernet. Fi
nally, you can link those LAN s with
bridges . A bridge makes AppleTalk
Phase 2 view the connected LANs as a
larger, single LAN.
One limitation of extended addressing
is that it doesn't work with LocalTalk
LANs; Apple still limits LocalTalk
zones to 254 devices. But that restriction
shouldn't be much of a practical prob
lem, because Loca!Talk's slow speed
makes it undesirable to build a Local
Talk network anywhere near that size .

When Macs Get Mixed
Where extended addressing shines is on
LANs that mix Macs and PCs, as more
and more do these days . If you've got an
existing large PC network, it probably in
cludes many smaller LANs that are in
turn bridged to form one overall net
work. Extended addressing lets Mac
LANs slide right into such bridged envi
ronments.
This assumes that those bridged envi
ronments are running on Ethernet.

IN SOME

WAYS
WE DON'T
STACK UP

(Sure, some PC LocalTalk LANs exist,
but because of LocalTalk's inherent
limits, there are no big ones.) That still
leaves one of the most important PC
LAN underlying network protocols ,
Token Ring, inaccessible to Macs .
Not to worry. If you have a Token Ring
LAN, AppleTalk Phase 2 will help you ,
too . Phase 2 includes a Token Ring card,
the TokenTalk NB (for NuBus). This 32
bit Mac II network adapter costs a hefty
$1250, but that includes an intelligent
card with its own 68000 and memory , as
well as ample support software. (The on
board processor keeps network overhead
from bogging down the host Mac, while
the memory lets much of the accompany
ing TokenTalk software reside on the
card.) The card's biggest drawback is
that it supports only the 4-megabit-per
second Token Ring , and not the emerg
ing 16-Mbps standard.
As with so many Apple hardware
products, much of this adapter's value
lies in the software that comes with it. At
its lowest levels , the TokenTalk software
provides the same interface to higher
level AppleTalk protocols that EtherTalk
does for Ethernet, and LocalTalk for

Apple ' s own cabling. This Open Systems
Interconnection (OSI) type of separation
of levels buys you exactly what it was de
signed to do: You can run all the usual
AppleTalk higher-level software, such as
AFP (the AppleTalk Filing Protocol), on
Token Ring.
That ability is important for two rea
sons. First, organizations with a big
commitment to Token Ring now can use
the same network and cabling for Macs
as they do for PCs. And Macs and PCs
can coexist on such networks.
AppleTalk Phase 2 also lets Macs on
Token Ring networks do more than just
use AppleTalk to communicate with
other AppleTalk systems. More than one
protocol stack can run on a single Token
Talk NB card simultaneously. Thus, a
Mac can also use 3270 terminal proto
cols over a Token Ring network to com
municate with a mainframe .
Also, a new Phase 2 program that
comes with the TokenTalk NB card, the
SMB (Server Message Block) file trans
fer utility , lets Token Ring Macs and PCs
exchange files. This utility is based on
the same SMB protocol that IBM's PC
continued

IN SOME
WAYS
WEDO!
TESTED AND
APPROVED
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Remote Communications Made Easy
The OL 1000 PC -on-a-board Series is the elegant, low-cost alternative to standalone dial-in,
dial-out communication servers for Novell NetWare and CBIS Network-OS networks.
Instead of dedicating noisy, bulky standalone PCs to specific network tasks, OL 1000 Series
computers-on-a-card install neatly inside the fileserver chassis  not visible, but ready to pro
cess tasks upon demand.
Each user's processor, memory and 1/0 are on an AT bus based add-in board . Data travels at
bus speed. Compatible with Ethernet, ARC net, or Token Ring.
By using aL 1000 boards, you don't need a stack of money ANO a stack of PCs to inst:-11
remote communications and high speed networking.
Novell NetWare is a trademark ot Novell . Inc

CBIS Netwodi: OS is a !radema1k o! CB IS. Inc
Cubik Corporat e Offi ces •
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Call 1-800-648-7977
for details

·; moo Lockheed Way, Ca rson Ci l y, NC'v ada 81}70b
kl 1702 ) HR J- 7b11•fa ). 170 2) 882- 2407
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Is this your only route to
mainframe information?

Escape to Autoware: NOW!
When youneed mainframe access, why
endure a frustrating labyrinth ofscreens?
Especiallywhen Attachmate software delivers
simple single-menu access.
It frees you to select E-mail , transfer fi les
and retrieve data with single-keystroke ease. It's
so automated, we ca\\ it A.utoware. So fast,

we had to call it NOW!
NOW! lets youcustomize menus for
specific procedures or applications, such as

unattended file transfer. Within minutes, even
non-programmers can automate most repetitive
mainframe chores.
Make mainframe access adirect path, not
a mindless maze. Let Autoware do the work for
you-NOW! Call for your free demo disk:

800-426-6283.

Attachmate Corporation 13231S.E.36th Street Bellevue, WA 98006 (206) 644-4010
NOW! and Autoware are trademarks of Amichm~te Corporation
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LAN and the LAN Manager use. It mir
rors the entire IBM protocol stack, in
cluding the NETBIOS Extended User In
terface (NETBEUI).
The SMB file transfer utility has two
main limitations. First, it can communi
cate only with IBM ' s NETBEUI protocol
stack. This restriction shouldn't be much
of a problem, however , because IBM is
still by far the dominant Token Ring
supplier.
The more important limit is implied
by the utility ' s name : It supports file
transfers , not file sharing . To exchange
files with a PC , you must enter the utility
and mount an SMB file system. Then that
utility lets you move files to or from PCs
on the Token Ring . Want to work on a PC
Microsoft Word file? You have to trans
fer it to the Mac first. That' s a shame,
because it would clearly be better if PCs
and Macs could operate together more
readily and simply.
To its credit, however, Apple has some
good reasons for not providing such fea
tures here . Chief among them is the re
quirement that Macs be able to communi
cate with standard SMB servers. Those
servers know nothing of the Mac's un

usual file system , with its resource forks,
desktop information , and other special
features . Without that knowledge , an
SMB server can't let a Mac application
run on it directly.
Apple does offer one way for Token
Ring Macs and PCs to operate together :
The PCs can run AppleTalk. One of the
Phase 2 products , AppleShare PC , lets
PCs act as AFP clients over Token Ring,
Ethernet, LocalTalk, or any combina
tion of board and driver that supports No
vell's Open Link Interface. When you
buy this new version of AppleShare PC ,
you get support for 3Com's Ethernet
cards , IBM ' s Token Ring adapters, Day
Star Digital ' s Micro Channel LocalTalk
boards , and Apple's own Loca!Talk.

Talk, it seems content to leave LocalTalk
in the realm of small networks, which
the protocol often serves well.
Apple's emphasis instead seems to be
on the high end, but not just on the high
end of Mac-only LANs. Two years ago,
Apple announced a relationship with
Digital Equipment , thereby accepting
VAXes into the Mac networking uni
verse. The Token Ring components of
AppleTalk Phase 2, along with Apple's
earlier 3270 options , signaled Apple's
desire to link Macs with IBM main
frames . AppleTalk Phase 2 now clearly
shows that Apple has also accepted the
world of PC LANs as an environment in
which Macs must be able to work. That's
good news for all of us . •

The Big Picture

Mark L. Van Name and Bill Catchings are
BYTE contributing editors. Both are also
independent computer consultants and
freelance writers based in Raleigh, North
Carolina. You can reach them on BIX as
"mvanname " and "wbc3, "respectively.
Your questions and comments are wel
come. Write to : Editor, BYTE, On e
Phoenix Mill Lane, Peterborough, NH
03458.

We' ve talked so far about what Apple
Talk Phase 2 can mean to you on a
strictly operational level. Phase 2 also in
dicates some strategic directions for
Apple that are important for long-range
LAN planning .
Apple clearly seems to have relegated
LocalTalk to the low end. Although the
firm still could try to speed up Local-

AutoKey 400 programmable macro keys
Simplify DOS, D-base, Lotus 1-2-3.
Boost your CAD performance.
Automate word processing.

Private
Labeling
Available

• Plugs into your keyboard line.
• Uses no system memory.
• Requires no software.
• Has its own microcomputer.
•Eliminates complicated memory
resident macro programs such
as SuperKey and ProKey.
Bensenville, Illinois 60106

~ Call 1-800-888-4146 . ,
(inside IL call 312-595-4146)

AutoKey is trademark of Mextel Corp. All other product names are
trademarks of their respective manufacturers. ©1989 MEXTEL CORP.

AutoKey 40 . .. . ...... $139.00
..... AutoKey 20/20
. . $289.00

Mextel Corp. 159 Beeline Road
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Our Printer Sharing Unit
Does Networking!
An Integrated Solution

Masterlink '" utility diskette for PCs

it. We also have automatic switches, code

Take our Master Switch '" , a sophisticated

comes with every unit and unleashes the

activated switches , buffers , converters,

sharing device , combine it with MasterNet '"

power of the switch with its memory-resident

cables , protocol converters, multiplexers,

networking software for PCs , and you 've

access to the commands and menus .

line drivers, and other products .

got an integrated solution for printer and

Other Products

Commitment to Excellence

plotter sharing , file transfer, electronic mail ,

We have a full line of connectivity solutions.

At Rose Electronics, we're not satisfi ed

and a lot more. Of course you can also

If you just want printer sharing , we've got

until you're satisfied. That's why we have

share modems , minis, and mainframes or

thousands of customers around the world

access the network remotely. Installation

including large, medium, and small

and operation is very simple.

businesses, factories , stores, educational

Versatile

institutions, and Federal , state , and local

Or you can use the Master Switch to

governments. We back our products with

link any computer or peripheral with a serial

full technical support, a one-year warranty,

or parallel interface. The switch accepts

and a thirty-day money-back guarantee .

over 20 commands for controlling the flow

of data. It may be operated automatically,
by command , or with interactive menus. Its
buffer is expandable to one megabyte and
holds up to 64 simultaneous jobs. The

~) ROSE

Call now for literature or
more information.
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(800) 333-9343

---------- 9Wea -;r:::o.4e ~~ ~ ---------P. O.

Bo x 742571

•Houston, Te x as 77 2 74 •

Tel
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933 - 7673 •
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When you want to know
all about acomputer
system ... Ask
Dr. Jerry Pournelle. *
Put a machine in Pournelle's workshop. He'll
soon tell you everything you want to know about
it with no punches pulled .
Recently, Dr. Pournelle looked at Northgate's
80386 Pipeline Page Mode system and reported
in BYTE July, 1989 (excerpted) :
•Jerry Pournelle holds a doc1orate in psychology and is a
writer who also earns a comfo rtable li ving wri ti ng
abou t computers prese nt and future.

.

.
.
"

.

'' . .. the case is sturdy, and the motherboard
construction is clean and neat. The boards are
thick ; I've seen some clones with boards so thin
they wave in the breeze . ' '
'' ... I like thi s machine a lot. ''

'' . . . I have reports from other people who have
Northgate computers , and they ' re happy."
" ... All in all , the Northgate 80386 looks like
one of the best deals in town .''

SUDDEN SERVICE: We Ship All Orders
for 386120 Systems within 4 days! **

'' . .. The workmanship is superior.' '
' ' ... there sure wasn ' t any installation required
for thi s system. I just turned it on , and it came up
in MS-DOS 4 .01. "
[a software program] . . . " which is all graphics is
almost twice as fas t on the Northgate 80386 as
on my other machines. So is Windows .. . ''
'' . .. I rate the N orthgate 803 86 as better than
good enough on CPU and disk speed and wow!
on video speed. "
© Copyright Northgate Computer Systems. Inc. 1989 . All RJghtS ReSCl"l!!d
NorthGate. OMN IKEY / 102 . OmnlKey PLUS. and the Northgate 'N ' logo are t rademarks of
Northgate Computer Systems. Inc. All other p roduct and b ran d names are trademarks and
registered trademarks of their respective companies.

ly~ ~A-L

/'re~fd)(V,

/ ""

CAU TOLL-FREE 24 HOURS EVERY DA\'

800-548--1993
NORTHGATE COMPUTER SYSTEMS, INC.
PO. Box 41000 , Plymouth, Minnesota 55441

Canada: 800-338-8383
FINANCING : Use t he Northgate Big 'N' revolving cred it card . We have
mil lions in fi nancing availab le . We accept your Visa or MasterCard too.
Lease it with Nort hgate, up to five-yea r terms ava ilable.
Prices and specificat ions are subject to cha nge w it hout notice.
Northgate reserves t he ri ght to su bstitute componen ts of eq ual or
greater qua li ty or performance. All items subj ect to ava ilabi lity.
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HARD DISK UTILITIES

Just What
the Hard Disk
Doctor Ordered
Protect against data loss
and optimize your hard
disk with these utilities
Stan Wszola,
Howard Eglowstein,
and Tom Thompson

t's not if your hard disk will have
problems , it's when. Every hard disk
will eventually break down or die .
And although nothing can stop the
deterioration of your hardware , some
hard disk utility programs can act as in
surance against sudden failure .

I

Why Good Hard Disks Go Bad
The great killers of hard disks include
operator errors, physical abuse, exces
sive heat, voltage spikes , and brownouts.
Another common problem is mechanical
component failure . Hard disk platters ,
drive motors, and read/write heads are
precision components, and they need to
work together in a precisely controlled
manner to write and read your data.
A spindle mounted on sealed precision
bearings supports the platter, which the
drive motor spins at 3600 rpm . With
time, the bearings wear out. Some bear
ings may wear out prematurely because
the drive is improperly mounted on its
side.
The worn bearings can cause the disk
platters to wobble slightly. Each revolu
tion of the platter can vary the distance
between the disk surface and the disk
heads . The heads float on a cushion of air
that ranges from one ten-millionth of an
inch to one twenty-five-millionth of an
inch above the disk surface. Because the
head-to-disk surface distance varies,
some data might not be properly re
152
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corded on the disk surface.
Head-positioning assemblies, espe
cially on drives that use stepper motors
and positioning bands, can become worn
or fall out of alignment. The heads may
be positioned to either side of the track .
Ultimately, the heads may not be able to
read the tracks at all.
Running your drive hot can also pre
maturely age both the mechanical and
electronic components. Blocking the ex
haust vents by pushing the computer
flush up against a wall , resting monitors
on top of vents , and taping paper notes
and memos over the air intake of your
computer can raise the internal tempera
ture to dangerously high levels .
Occasionally, areas on the disk that
had originally tested as acceptable begin
to fail. Defects on the disk platters can
grow larger, taking out more sectors (see
figure). Your drive could even suffer a
rare head crash; in this case , the read/
write head comes into contact with the
disk platter and damages the coating .
The magnetic coating on a hard disk can
begin to flake off. When the stray bits of
material land on other parts of the platter
or head , they can cause intermittent
problems with your disk.
Even the daily use of a hard disk can
take a toll on its performance. File frag
mentation and cross-linked files cause
extra work for the read/write head, and
lost clusters can trip up a drive .
With time and use, the sectors on your
hard disk may not exactly line up with the
tracks. Wear and tear on the head-posi
tioning assembly can cause sector data to
be written over adjacent sectors. A low
level format will write new sectors and
sector ID headers . It overwrites existing
information on the hard disk, so there is
no recovery from a low-level format.
Utilities such as SpinRite, Disk Tech
nician , and SpeedStor can do a low-level
format. They handle all the details , such
as selecting the disk type, scanning for
defects on the disk, and changing the sec
tor interleaving.

File Recovery and Optimization
Programs that recover deleted files are
the most widely used of all utilities .
These programs, such as the Norton
Utilities ' Quick Unerase or Deluxe
lstAid Kit's Complete Undelete, will
show you all the filenames that have been
deleted. You select a file from the list,
and the utility locates and reassembles
the file ' s blocks .
Of course , this works only ifthe direc
tory entry has not been overwritten or if
the sectors have not been reallocated to
other files . In that case , you have to pull
out a bigger gun and run a sector or clus
ter editor. The editor lets you examine
the disk, manually select the sectors or
cluster you want, and then incorporate
them into a new file . This is a tedious
process, akin to stringing pearls , but
when a file is damaged , you may have no
alternative .
Some utilities can help you recover
from a formatted hard disk. Norton's
Format Recover or SUM II's SUM
Shield, for example , make a copy of the
disk's directory tables. If you take advan
tage of such utilities, you can replace the
erased information and bring your hard
disk back to life .
With daily use, the files on your hard
disk become fragmented-applications
grow and shrink files. Parts of these files
become scattered over the disk, reducing
performance while the disk head travels
all over the disk reading sectors. Operat
ing systems have become smarter about
allocating disk space, but with large files
or almost-full disks, clusters are still al
located according to what space is avail
able . The Macintosh Hierarchical File
System (HFS) is efficient at allocating
space, but over the course of time even
those files that are frequently updated
can become fragmented .
One of the easiest ways to increase the
performance of your hard disk is to use a
disk optimizer utility . Such a program
will rearrange the sectors on your disk to
continued

PHOTOGRAPHY: PAUL AVIS © 1990

JANUARY 1990 • B Y T E

153

PRODUCT

FOCUS

HARD DISK UTILITIES

HARD DISK UTILITY SOFTWARE
DOS-compatible

Price
Version
Backup/restore
Caching
Change attributes
Change volume label
Compatible controller/
hard disk drive
Change interleave
Dis!< Information
Directory sort
Dis!< image file
Encrypt/decrypt
Find file
File-read test
Format recover
Low-level format
Park heads
Password access
Safe format
Sector diagnostics
Sector editor
Undelete file
Unfragment dial<
Wipe disk
Wipe file
• =yes

O= no

E= ESDI

Disk
Manager

Disk
Optimizer

Disk
Technician
Advanced

Disk
Technician
Pro

DOS Rx

Mace
Gold

Norton
Utilities
Advanced

OPTune

$124.95
4.02
0
0
0
0

$69.95
4.05
0
0
0
0

$149.95
6.0
0
0
0
0

$59.95
4.56
0
0
0
0

$39.95

$1 49
5.0

$150
4.5
0
0

-$99 .95
1.2
0
0
0
0

E,M,R,S

M,R,S
0
0

M, R,S

M,R,S

E,M,R,S
0

E,M RS
0

EM RS

0
0

0
0
0
0
0

••

•
•

•
0
0

0
0
0
0
0

•
•
0

•

0
0
0
0
0

•
•
0
0

•
0

••
•

0
0
0
0
0

0
0
0
0

0

M=modified·!requency·modulation encoding

R= run·length·limited encoding

Misaligned sector

•

Defective sector

-

Sector ID header

c:J

Good sector data

XXX

Center of track
Disk defect

A disk can have defects caused by a misaligned data sector, a faulty data sector, or
faulty media , as illustrated here.
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E,M,R,S

••

••

0
0
0

0

•
0

•
•

0
0

0

•

0

••
•

0
0

••
•
0
0

0
0

••

••
••
•
0
0
0

••
••
••
•

•••
•
0
0
0

•
0
0

•
0
0

S=SCSI

reduce the read/write head travel. To
maintain top performance, it 's impor
tant that you run a disk optimizer at regu
lar intervals.

DISK DEFECTS UP CLOSE

c:J

0
0

0

•

0
0
0

•

•

0
0
0
0
0
0

0
0
0
0
0
0

0

0
0
0
0

••

••

0
0

Warning
Before you do anything to your hard disk,
always make a backup copy first. Many
utilities have built-in safety features, but
they are also susceptible to brownouts,
power failures, hardware problems, and
operator errors. If you use any hard disk
utility on a hard disk that has serious
hardware problems, the results could be
catastrophic . That's why it's so impor
tant to make a backup copy, verify it,
and put your backup disks or tapes in a
safe place.
·
Not every utility program will work
with every type of drive, disk drive con
troller, operating system , or TSR pro
gram. Some hard disk drive manufac
turers, such as Priam , explicitly warn
against using utility software on their
disks . And many utility programs don 't
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11

Mac-compatible
PC Tools
Deluxe

SpeedStor

Spin Rite II

Deluxe
1stAid
Kit

PC Tools
Deluxe
for the Mac

SUMI!

~----$-129

$99

$89

----

5.5

6.0.3

1.0

$79
1.1

$149 .95
2.0

•
•

....-.-~--------~-•
;;;....__

0
0

0
0

$99.95
2.8
0
0

0

0

o

o __~

•
-~-------

0

0

0

0

•

•
•

•
•
0

E,M,RS

s

s

s

0

0

0

0

•

•
•

•
•
0

------

••
••
•
••

----- 0
0

••

0
0
0
0

0

•

0

•

•

•
•0

•

0

0

0
0

0
0

o -~----=
o
o-

o

0- - -

0
0
0

0

0

function with translating or caching con
troller cards. To avoid possible conflicts,
you should avoid running a utility pro
gram with TSR software in RAM .
Even the version of DOS that you use
can have an effect. The PC utilities that
we tested are designed to work with DOS
2.x through 4.x, but only if standard par
titions are used . However, you can create
partitions larger than 32 megabytes with
DOS 4.x. Standard partitions use 16-bit
sector numbers; extended partitions use
32-bit sector numbers. This can cause
compatibility problems with any utilities
that access the file allocation table (FAT)
and use 16-bit numbers.
We tested 14 packages in the BYTE
Lab. For the PC-oriented products, we
used an 80286-based PC compatible and
an expendable IO-megabyte hard disk
drive with a standard modified fre
quency modulation controller. For the
Macintosh products, we used a Mac Ilci
and an 80-megabyte SCSI hard disk
drive.

•
0
0
0
0

•0

•
••
0

•
•
•
•
0
0

•
0
0

•
0
0

••
•
0
0

•
•
••
0
0

0

0
0
0
0

•
•
•••
•

Disk Technician Advanced
and Disk Technician Pro

D

isk Technician (DT) comes in two
versions: The Advanced version
runs automatically, and the Pro version
offers full manual control over the test
ing procedures. Both versions, however,
perform the same tests.
DT examines the system area, verifies
the FAT and directory area, and tests sec
tor timing to check that the controller
board is reporting the correct number of
sectors per track. It also determines the
optimum interleave factor for the hard
disk system.
DT also maintains a "historical " data
base on your drive. The DT software ex
amines that history and looks for pat
terns of failure . You have the option of
clearing and resetting the database if you
think that DT is too thorough or if you
want to use your work copy of DT on an
other computer.

Disk Technician 's
database shows that
a given location suffers
from chronic misreads,
it will copy the data
to known good clusters.

DT directly addresses the hard disk
system and does an intensive , no n
destructive read and write of all the sec
tors on the disk while monitoring the
drive and controller board. There are
four different levels of tests : hyperspeed
is a quick check of DOS partition; track
integrity uses read and write pattern
tests; total media is an exhaustive read
and write test; and seek performs a vari
ety of head-seek tests.
If DT encounters a single misread, it
makes note of the sector/cluster location
in its database file. If it encounters multi
ple misreads, it copies the data , track,
and sector-header information into
RAM, performs a single-track low-level
format, and then rewrites the data to the
track and notes the location of the fau lty
sector or cluster in the database. If DT's
database shows that a particular location
suffers from chronic misreads, it will
copy the data to known good clusters and
mark the faulty sectors as bad.
DT is ideal for testing heavily used
hard disks and drives in harsh environ
ments. It's also well suited to nursing
disks with known defects .

DOS Rx

D

OS Rx is a dual-purpose package.
Half of it, the RRx program, is a
TSR DOS shell. The other half, the Rx
program, displays and changes file attri
butes; Jocks out files, subdirectories, or
your entire system with password protec
tion for one or multiple users ; recovers
deleted files; and edits any sector on your
disk in hexadecimal or ASCII formats .
Rx uses a menu bar and drop-down
menu windows . You can select com
mands and options by moving a cursor
continued

JANUARY 1990 • BYTE

155

PRODUCT

FOCUS

HARD DISK UTILITIES

bar. Each menu window has the same
look and context-sensitive help screens
when you press the Fl key.
The Disk Rx window provides you
with a disk-sector editor that displays one
half of a sector (256 bytes) in both hexa
decimal and ASCII formats. You can
also recover deleted files by selecting a
subdirectory and using the Recover Files
option.
The Disk Rx window also provides
two powerful options: Super Erase and
Super Wipe. With Super Erase, you can
mark files or subdirectories for deletion.
You don't have to delete all the files in a
subdirectory before you erase it, and
Super Erase will follow the directory
tree and erase everything below the spec
ified subdirectory. Super Wipe works in
a similar fashion, but it overwrites all the
files and makes them nonrecoverable.
You should use discretion with both op
tions .
The last option is Disk Optimization.
It analyzes your disk and unfragments
and rearranges your files according to
either the PATH statement or a user-de
fined Strategy File.
DOS Rx offers a combination of con
venience with its DOS shell and easy-to
use utilities . Although it's not as robust
or powerful as the Norton or Mace pack
ages, it's good for day-to-day office use.

The initial menu gives you a list of
standard drive manufacturers.
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ntrack Computer Systems describes
Disk Manager as a hard disk instal
lation utility for DOS, and that's exactly
what it is. It lets you perform a low-level
format on the hard disk and define parti
tions . Unlike DOS's FDISK, Disk Man
ager can set up 16 partitions on a single
drive and selectively write-protect any
partition. In addition, it can format a dif
ferent interleave factor for each parti
tion. Doing so lets you optimize a single
drive for up to four different operating
systems.
156

Disk Optimizer
The Analyze program displays a graphic
analysis of your files and shows the percent
of optimization for each file.

S

Disk Manager

om IM!IAG!!

The manual is a clear indication that
Ontrack expects you to use the automatic
mode. The entire manual is just 5 pages
long, and only one of those pages has ac
tual instructions .
Disk Manager is similar to SpeedStor
in that it is primarily meant for installing
and partitioning new hard disks. Both
SpeedStor and Disk Manager are in
cluded as the installation software with
many machines. We worked with the ge
neric version , but manufacturers often li
cense copies of Disk Manager that are
tailored specifically for use with their
disks .
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oftLogic Solutions' Disk Optimizer
has been around for a long time.
This latest release is much faster than
previous versions, and it comes with a
bunch of disk management goodies. The
data Guardian keeps track of any file de
letions and squirrels away the file in a
safe place . .Later, Guardian can recover
the file intact. It works fine, but the pop
up messages and sound effects can get
tiresome .
You can choose which drives to pro
tect and which file extensions to exclude.
Guardian's track saver keeps an eye on
disk activity and moves the drive head
around every 4 V2 minutes . The theory
behind this practice is that keeping the
drive head in one place too long causes
excessive wear on both the drive and the
head. The motion is fairly unobtrusive,
and it doesn't seem to have any adverse
effect on system performance.
The meat of the package is Optimize, a
program that rearranges the sectors of
your files so they are in contiguous
order. It does a number of safety checks
before executing and does a good job. As
part of the rearrangement process, Opti
mize will redundantly allocate the sec
tors before moving them . Perhaps other

optimizers do this as well, but Optimize
tells you, leaving you with the feeling
that your data is somehow safer.

Mace Gold
he heart of the Mace Gold utilities is
the Mace Utilities Sector Editor; it's
similar in function to the Norton Util
ities. With MUSE you can look at data
four different ways: The File view dis
plays the contents of a file ; the Directory
view displays the directory entry for that
file; the FAT view displays FAT entries
for the file; and the Map view displays
the relative location of the file's clusters
on the disk.
MUSE' s Chain command lets you
identify the first of a sequence of clus
ters. You can then use the cursor keys to
move among the unused clusters, select
clusters, and combine all the selected
clusters into a valid DOS file .
MUSE also comes with a disk test
called Remedy that displays a disk map
showing the used space, free space, and
bad clusters. It performs a sector-by-sec
tor and file-by-file read of the disk fol
lowing the DOS directory structure .
Remedy reports any bad sector that it en
counters , and it remaps any file contain
ing the bad sector. If Remedy can't read
the bad sector, it displays the corrupted
data and the file's name . Then it copies
the cluster to a new location .
The Undelete program, as you might
expect, recovers deleted files and direc
tories . You can use the asterisk and ques
tion-mark wild-card characters to match
any character or string of characters for
recovering a group of files .
The software duo of Fragchk and Un
frag optimizes your hard disk. You use
Fragchk to analyze your disk; it looks at
all the files and lists the fragmented
files, their path names , and the number
of fragments in each file. Or you can
simply run Unfrag , which runs Fragchk
first and then optimizes the disk.
Rxbak and Unformat are handy sets of
programs. Rxbak saves a copy of the cur
rent boot sector, the FAT, and the root di
rectory into a backup file . You can use
Unformat and the backup file to undo an
accidental format.
Mace Gold is a no-nonsense package.
The programs have a no-frills user inter
face that gives you the information you
need without any distracting bells and
whistles. Mace Gold gets the job done.
We rank it as one of the best utility
packages.

T

continued

To be successful in today's business environment, you
need drive, determination and commitment. You also need
the right products supporting you-keeping things running
smoothly, on track and on schedule. Products that consistently
meet operating specifications, and provide the dependability
you can rely on. Products such as Mitsubishi disk drives.
Just like you, Mitsubishi Electronics is also driven by
success. We manufacture the latest in memory storage technol
ogy, and offer one of the broadest ranges of flexible drives in
the industry today. Whatever your memory requirements,
Mitsubishi has the drive you need-from 720 KB and 1.44 MB
3.5" models to 360 KB and 1.2 MB 5.25" models, with a vari
ety of mounting and bezel configurations.
As one of the largest suppliers of flexible
disk drives in the world, Mitsubishi®
continues to earn its reputation for
product quality and
design innovation.

©

Mitsubishi also manufactures rigid disk drives that have
the same incomparable dependability as the flexible drives.
Every 5.25" rigid drive supports the high-density mode of the
newer (RLL) controllers, with up to 65 MB formatted memory,
as well as the standard-density mode of the (MFM) controllers
used in today's most popular systems, with up to 42 MB for
matted memory.
So when you're looking for reliable, high capacity disk
drives, look to Mitsubishi. We'll make sure you get a qual
ity drive.
For the authorized Mitsubishi reseller nearest you, call
1-800-556-1234, ext. 54 in the U.S. and Canada (in California
1-800-441-2345, ext. 54).

•

MITSUBISHI

~ ELECTRONICS

Mitsubishi Electronics Ameri ca, Inc., Information Systems Divisio n, 991 Knox Street, Torrance, CA 90502.
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue. O ntari o UR SGI.
1989 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. Image courtesy of Software Publishing Corp.
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Norton Utilities Advanced
he core of this package is NU .EXE .
It lets you explore any area of the
disk, edit the disk data in a variety of for
mats (e .g., hexadecimal, ASCII, direc
tory , FAT, and partition table), display
technical information about the disk and
its files, search for lost data, and recover
lost data and files .
The most widely used feature is, of
course, UnErase for file recovery. Un
Erase allows you to automatically select
all of a file ' s clusters, or to manually
select clusters or a range of clusters to be
saved into a file .
You can use the Explore Disk com
mand to view and edit every file, cluster,
and sector on the disk. This gives you
complete control over what's on the disk.
This control even extends to the possible
modification of the FAT, directory, and
partition tables , the most important parts
of your disk.
You can use QU .EXE, which stands
for Quick UnErase, to automatically re
cover an erased file . All you need to sup
ply is the filename or file extension for a
group of files .
The Norton Disk Doctor automati
cally diagnoses and corrects a variety of
problems. It performs several tests on the
FAT, the boot record, and each data sec
tor. If any errors are found, NDD pre
sents an error message, asks if you wish
to correct the error, and makes the re
pairs. It also tests each sector. If a faulty
sector is not in use, it is marked as bad. If
the faulty sector contains data, the file
containing the faulty sector is moved to
known good clusters, and NDD marks
the faulty sector as bad.
Speed Disk (SD) is a file optimizer
program. It physically relocates files to
ward the outer edge of the disk platters to
minimize the time that's required for the
read/write head to locate data on the
disk .
You can configure SD for a particular
file layout arrangement and optimization
method. The optimization methods you
can choose from include complete opti
mization (based on your specifications
for sort order of subdirectories and files)
and file unfragmenting (to concatenate
contiguous sectors) . You can also opti
mize subdirectories or select a simple
"quick compress" that moves data to fill
any gaps on the disks, leaving the re
maining space free and uncluttered.
The Norton Utilities is the granddaddy
of all hard disk utilities. Despite its lon
gevity, however, the package has not re
mained static. The selection of programs

has changed and been improved. The
Norton Utilities remains the de facto
standard of hard disk utilities.

T

158

B Y T E • JANUARY 1990

PC Tools Deluxe
Provides a handy collection of data
recovery utilities and a DOS shell.

OPTune

G

azelle Systems' OPTune offers both
low-level formatting and disk opti
mization in one package. The optimiza
tion routines let you arrange your files so
that they are contiguous or set these con
tiguous files so that they lie end to end.
The Packed option forces OPTune to put
all files from a given directory together.
OPTune's optimizer also lets you sort
the directories by name , extension, and
date.
·
The software is easy to use and install,
but the manual is sometimes vague and
hard to follow.
Tune-Disk is OPTune's low-level for
matter. It fits nicely in the class of non
destructive formatters, like Gibson's
SpinRite. Tune-Disk ran fine on our ITT
Xtra, but it refused to run on disk con
trollers that perform disk caching . It
worked fine on a standard Western Digi
tal 1003, but it refused to run with a
clone of the WD 1006 1-to-1 controller.
If you choose to buy OPTune for the
disk optimizer, you can always use an
other low-level formatter. SpinRite has
the same aversion to caching controllers,
but it's not quite so finicky . If you can
run Tune-Disk, you'll enjoy the Safe for
matting mode. Tune-Disk can use a
floppy disk to store track information be
fore it reformats the hard disk drive. If
you lose power, Tune-Disk can restore
the lost data from the floppy disk. It's a
handy feature that we haven't seen any
where else.

D espite
its longevity,
the Norton Utilities has
not remained static.
The selection ofprograms
in the package
has changed and
been improved.

T

his package attempts t0 cover all as
pects of your computer use, from
telecommunications to file recovery.
Compress is the PC Tools disk-optimi
zation utility. When you run it, it dis
plays the contents of the selected disk as a
series of colored blocks, in much the
same way as the other optimizers. There
are lots of options that contribute to a
cluttered screen. After Compress ana
lyzes your drive, it decides whether the
drive needs optimization. When you tell
it to start, the colored blocks turn into
Ws, Rs, and diamonds that dance around
the screen.
PC Tools' impressive show would be
more useful if there were a legend on the
screen. After using the product, we were
satisfied that it works well, but other
packages do a better of job of displaying
meaningful status information.
The Mirror program protects you
from accidental file loss by keeping a
hidden copy of the directory and the
FAT. If you should happen to lose the di
rectory, the Rebuild program can use the
information that Mirror hid to recon
struct the directory. The disk will come
back with the information that it had
when you last ran Mirror. Central Point
recommends that you run Mirror at least
once per day. The standard installation
puts Mirror in your AUTOEXEC.BAT
file. Mirror also makes it easier to per
form full file restoration with Undelete
by noting the name and cluster allocation
of any file before it gets deleted.
Rebuild is the companion program that
uses Mirror's information to reconstruct
disk images. It can even unformat a hard
disk, provided that you formatted it with
PC Tools' PCformat. Running from a
floppy disk, Rebuild can use the Mirror
file to rebuild the directory, FAT, and
partition information.
PCbackup may be one of the best
continued
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backup programs we've seen in some
time. You can selectively choose which
files and subdirectories to back up. Op
tional compression lets you optimize the
backup by time or by the number of
disks. PCbackup automatically formats
the floppy disks and verifies each write .
PC Tools is a rich package. Most of the
included software is easy to use, sup
ports a mouse, and works well. The
manuals are clear and thorough, often to
the point of being wordy. It would be
nice, though, if the disk-optimization
utility had a friendlier display and better
explanation messages on-screen.

megabytes with DOS 3.1 or higher), des
ignate some partitions as read-only, and
specify which partition will be booted
when using multiple operating systems.
SpeedStor can also link multiple
drives . You can span up to nine drives
and make them one volume; the multiple
physical drives become one logical drive.
If you are dealing with very large hard
disk drives or custom configurations of
multiple drives , SpeedStor should be the
first software a new hard disk sees. It
provides a comprehensive set of utilities
for integrating almost any hard disk drive
into your computer system.

SpeedStor

SpinRite II

Features include an extensive list
of standard drive manufacturers for
simplifying hard disk installations.

S

peedStor simplifies the process of
installing hard disk drives into your
computer. It handles initializating, parti
tioning, and formatting the drive. It re
places FDISK and FORMAT.
SpeedStor simplifies setting the drive
parameters. It uses an installation pro
gram and overrides your PC's drive type
table. It prompts you for the number of
drives you're installing. You select from
a list of drive manufacturers and choose
your drive model number from another
list. To perform a low-level initializa
tion, you enter the location of any bad
tracks, specifying a head and cylinder
number, from a list supplied with your
drive. SpeedStor then asks if you want
DOS partitions for your drive. It presents
a list of options showing various configu
rations, depending on your drive's size.
Finally, it performs the low-level initial
ization and error checking, partitions the
disk as you have specified, performs a
high-level format, and optionally copies
the DOS system files on the disk. On
80286-based machines, it also updates
the setup information in the CMOS.
You can specify up to 24 partitions on
a single drive, create partitions as large
as the drive capacity (larger than 32
160
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mong low-level formatters, Spin
Rite is something of a legend. was
A
an early leader in the field of nondestruc
It

tive, low-level disk formatters. After an
alyzing your drive and system perfor
mance, SpinRite goes through a process
of reading a full data track, doing a sin
gle-track low-level format, and rewriting
the data. By changing the disk interleave
factor to the optimum one for your drive,
SpinRite can also improve your system's
performance radically.
The analysis locates sectors that have
gone bad since the last format, as well as
any good sectors that have been inadver
tently marked bad. Also, by rewriting
the entire track, SpinRite can correct any
data "drift" (which is caused by gradual
disk misalignment) that occurs as the
data is read and rewritten. If the data
drifts too far away from the head, read
errors occur.
Running SpinRite frequently will help
keep your data aligned with the drive
head . As with any other low-level for
matters, it's important to have your sys
tem powered up for an hour or two before
running SpinRite. Hard disks have a ten
dency to change their alignment subtly as
they warm up. If you were to run Spin
Rite on a cold drive, the data would be
written in its "cold" location, possibly
causing a misread as the drive warms up.

PC Tools Deluxe
for the Macintosh
ith PC Tools Deluxe for the Mac
intosh, Central Point Software has
W
managed to cram a lot of utility onto a
single disk. PC Tools gives you utilities
that touch most aspects of file and disk
management.

Fastcopy is the disk duplicator applica
tion. In addition to fast disk duplication,
it gives you a way to "image" a disk be
fore using the disk editor. The best thing
is to make an image copy first and then
try to recover data from the copy, lest
you do further damage.
MacTools is a file-level system man
ager that makes it posi;ible to modify file
attributes , copy files, and much more.
Used with the Mirror application, it lets
you recover deleted files even after
you've emptied them from the trash.
Mirror and Rebuild are companion
packages that work together to protect
your hard disk drive. Mirror works by
keeping hidden copies of the directory,
boot blocks, and B-trees on your hard
drive. If your disk crashes, Rebuild can
search the disk, find the information,
and put the drive data back together.
Naturally, the more recent the file, the
better. Mirror will automatically update
the file whenever you eject a disk or use
Shut Down from the Finder. For the best
security, you should run Mirror manual
ly and use its "save to diskette" feature .
If your hard disk gets totally mangled,
Rebuild can work from a floppy disk.
Rebuild looks for the hidden file on
your hard disk. If it can't find it, it romps
through the disk and looks at each sector
until it finds the hidden information.
From there, Rebuild can piece your hard
disk drive back together. When a file is
deleted, Mirror catches an image of the
sector chain and stuffs it away. You can
delete a file and even empty the trash.
Later, you launch MacTools and select
UnDelete Files. MacTools looks at the
sector chain to see if the file's sectors
have been reallocated. If not, your file is
put back together using Mirror's saved
information.
PCbackup is one of the most versatile
backup programs we've seen. You can
back up an entire volume, selectively by
folder or incrementally. Once you've se
lected the source volume and file/fold
ers, PCbackup tells you how many flop
py disks your backup requires. When
you start inserting disks, PCbackup does
the rest. It will let you store multiple
backups on a single drive, a necessity if
you're storing on tape or another hard
disk drive .
The low-level utilities are Track Editor
and Optimizer. Track Editor is part of
the Fastcopy application. It lets you read
any arbitrary sector off a disk, modify its
contents, and write it back out. This is
definitely not a program for the faint of
heart. During a disk copy, you may en
counter a bad sector or two . The Track
· continued
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Editor gives you a way to read in the bad
sector and correct it. You have to select
the sector by number and make your
modifications in hexadecimal format.
Optimizer does just what its name
implies. For each file on the disk, it com
bines all the file ' s sectors into a contigu
ous string. You have four options: You
can inspect the volume for sector errors ,
consolidate any fragmented files , erase
any unused disk space, and do the erase
three times . You should always do the
volume inspection, because it tells you if
any files contain unreadable blocks.
The file consolidation reorganizes the
disk to make all the files contiguous
chains of sectors. Erasing the unused
sectors permanently removes any traces
of data that might remain from erased
files . Unless you do this, anyone with a
sector editor can poke around on your
drive and look at the contents of your
erased files . If you click on this option,
Optimizer writes a sector of zeros onto
any unassigned sector. Optimizer is easy
to use and has a nice status display.

Deluxe 1stAid Kit
The file repair facility lets you choose
which file to repair from a menu screen.
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he core of the lstAid Kit is lstAid
HFS, a file and disk recovery appli
T
cation for the Macintosh, which comes
with a comprehensive manual. The kit
also comes with several utilities: Minor
•Repairs, an application that purges a
disk's Desktop file ; Soft•Lock, a cdev
that lets you "write-protect" hard disks
via software control; and Cache• Flow,
which is available either as a desk acces
sory or FKEY that ensures that the Mac's
RAM disk cache is written out to disk.
We evaluated the Deluxe version,
which includes two additional utilities .
The first is Complete Undelete, a cdev
that can recover recently deleted files .
The second is Sector Collector, an appli
cation that identifies and isolates bad sec
tors on your hard disk. It does this with
162
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out forcing you to back up your files and
perform a low-level format on the drive.
lstAid Kit has neither a disk optimizer
nor a file-backup application; as its name
implies, it' s for use in salvaging files or
hard disks.
One of the most effective tools that
lstAid Kit supplies is its manual. Nearly
a third of it is dedicated to troubleshoot
ing procedures and how the Mac man
ages files. It's exceptional in explaining
those maddening error messages that you
sometimes get before your file or hard
disk crashes, and it then describes a step
by-step process by which you can deter
mine the probable cause of the error and
its remedy. This is the definitive opera
tor's manual for the Macintosh, the one
that Apple should have written.
The software is no slouch, either.
With lstAid HFS, you can modify the
type, creator, and Finder attribute bits of
a file . You can examine the file's data
fork or resource fork and copy its con
tents to another file . The application can
scan for and undelete files . A diagnostic
function checks the integrity of the hard
disk (by verifying the checksum associ
ated with each sector), looks for dam
aged directories or files, and lets you
copy files from a crashed drive. One nif
ty feature is that 1stAid can copy the boot
blocks off a working floppy disk or hard
disk and install them on an afflicted disk,
making it bootable after a glitch has
smashed this crucial portion of the disk.
The Complete Undelete cdev is the
best file-recovery tool we've seen for the
Mac . Like the SUM Shield, it makes an
invisible •Delete-Log• file that keeps a
record of the most recently deleted files.
There' s no special installation involved
to create this log file. The number of
files that Complete Undelete keeps track
of is user-selectable.
Complete Undelete's big plus is that it
keeps track of the unassigned sectors that
make up each deleted file. The program
keeps track of sectors that the Mac OS re
uses . When you activate Complete Unde
lete, you get a list of the undeleted files,
with check marks flagging those files
whose sectors haven't yet been reused.
This way you can tell which files have
had their data compromised, and you can
recover files that aren 't compromised
with confidence.
For those files that have lost some sec
tors , you get a brief summary of the per
centage of data left intact. In this case,
you can examine and copy the remaining
data into another file if necessary. Com
plete Undelete won't recover a compro
mised application, since it is likely to
crash-a well-thought-out feature.

SUM II

S

UM II is a handy acronym for ver
sion 2.0 of Symantec's Utilities for
the Macintosh. The package contains a
set of diverse but useful utility applica
tions for managing your Mac's hard disk.
There are applications that handle parti
tioning a large hard disk (SUM Parti
tion); reorganizing, or "defragmenting,"
its files (SUM TuneUp); and salvaging
the data on a crashed hard disk (SUM Re
cover). There are also applications that
safeguard your data by backing it up
(SUM Backup) or encrypting it (SUM
Encrypt). Finally, for those difficult
cases, a catch-all SUM Tools application
can edit data anywhere: in the resource
or data fork of a file, in a block on a hard
disk, or in a data structure in memory.
The core of SUM is the SUM Disk
Clinic application, which serves as a
shell to launch other SUM applications.
It also queries you as to certain condi
tions regarding a crashed hard disk. It
then launches SUM Recover and places
you within the part of the application
that's relevant to treating the problem.
Disk Clinic also manages certain house
keeping chores.
SUM TuneUp is the package's disk
optimizer. As TuneUp works, it pro
vides animated icons that indicate what
option is being performed, as well as a
progress indicator. You select the drive
to optimize and the level of file reorgani
zation required. The two reorganization
levels are defragment files, an operation
that simply consolidates the file blocks;
and optimize files, in which case files
are both consolidated and shuffled about
to provide the maximum amount of free
space on the hard disk. You can select
several options to be performed during
this operation.
One option lets you verify the hard
disk's files; another purges its free space
(deallocated sectors on the drive are
overwritten with zeros or random data to
ensure that the information in these sec
tors can't be recovered) . An additional
option allows you to lock out bad disk
sectors (this can prevent data loss as the
hard disk ages, and it's normally done
only during a low-level disk format) . But
there' s no way to purge the Desktop file.
A SUM Shield cdev provides the first
line of defense in hard disk crash recov
ery and accidental file deletion. It makes
a copy of the hard disk's volume direc
tory and stows it away as an invisible Vol
ume Restore Record file elsewhere on the
drive. Another invisible file, the Deleted
continued
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COi\IPANY INFORi\IATION
lstAid Software
(Deluxe lstAid Kit)
42 Radnor Rd.
Boston, MA 02135
(800) 843-3497
(617) 783-7118
Inquiry 1071.
Central Point Software, Inc.
(PC Tools Deluxe)
15220 Northwest Greenbrier Pkwy. ,
Suite 200
Beaverton, OR 97006
(503) 690-8090
Inquiry 1072.
Fifth Generation Systems
(Mace Gold)
10049 North Reiger Rd .
Baton Rouge, LA 70809
(800) 873-4384
(504) 291 -7221
Inquiry 1073.
Gazelle Systems
(OPTune)
42 North University Ave ., Suite 10
Provo, UT 84601
(800) 233-0383
(801) 377-1288
Inquiry 1074.

File Record, keeps track of the last 50
files (the number is user-configurable)
that were deleted and their locations on
the hard disk. On a large drive, the VRR
file can be quite large: 219K bytes on a
40-megabyte drive , and up to 2 mega
bytes on a 140-megabyte drive .
The most powerful of the utilities in
SUM's arsenal is its Tools application.
With Tools, you can edit both forks in a
file, examine the contents of the disk
drive on a block-by-block basis, modify
boot blocks, and edit the Mac's memory .
In the hands of technically competent
MacFolk, Tools lets them probe into the
nooks and crannies of the Mac operating
system to isolate and patch problems that
might otherwise be impossible to fix . If
you have no idea what boot blocks or a
drive queue structure is, then most of
Tools' capabilities aren't for you. Devel
opers, however, might want to invest in a
copy of SUM II just to have access to the
capabilities that Tools offers.
The SUM user's manual is decent,
providing a brief overview of the hows
and whys of disk optimization and the
function of the Shield cdev. There's also
a "panic section" (the pages are outlined
in gray) that takes a novice user step-by
164
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Gibson Research Corp.
(SpinRite II)
2299 l La Cadena
Laguna Hills, CA 92653
(714) 830-2200
Inquiry 1075.

SoftLogic Solutions
(Disk Optimizer)
1 Perimeter Rd.
Manchester, NH 03101
(800) 272-9900
(603) 627-9900
Inquiry 1079.

Ontrack Computer Systems, Inc.
(Disk Manager)
6321 Bury Dr. , Suites 16-19
Eden Prairie, MN 55346
(800) 752-1333
(612) 937-1107
Inquiry 1076.

Storage Dimensions
(SpeedStor)
2145 Hamilton Ave.
San Jose, CA 95125
(408) 879-0300
Inquiry 1080.

Prime Solutions, Inc.
(Disk Technician Pro , Advanced)
1940 Garnet Ave.
San Diego, CA 92109
(800) 847-5000
(619) 274-5000
Inquiry 1077.
Peter Norton Computing, Inc.
(Norton Utilities)
2210 Wilshire Blvd. , Suite 186
Santa Monica, CA 90403
(213) 319-2000
Inquiry 1078.

step through the actions that are required
to recover the hard disk.

The Last Sector
We're hard pressed to pick out the best
hard disk utility software from this
group . It all depends on what you want,
what kind of hardware you have, and how
hard you use it. Also, when picking a
utility package, you'll need to take your
own expertise into account-if you don't
feel comfortable using the software, you
probably shouldn 't be using it.
For PCs and compatibles, we think
that Central Point Software' s PC Tools
Deluxe is the best value. It offers practi
cally every tool you 'll need in one inte
grated package. For the Macintosh, we
liked the Deluxe lstAid Kit from lstAid
Software. It has a fine selection of tools
and an excellent manual.
We also liked some of the smaller util
ity packages , such as Disk Optimizer,
SpeedStor, and Disk Manager. Examine
your needs, and get only the functions
you require . Perhaps you need one sharp
blade versus a Swiss army knife .
Two things are always true about hard
disks : They're never big enough, and you
never have too many backups. The regu

Symantec Corp.
(SUM II)
10201 Torre Ave.
Cupertino , CA 95014
(408) 253-9600
Inquiry 1081.
Timeworks, Inc.
(DOS Rx)
444 Lake Cook Rd .
Deerfield, IL 60015
(312) 948-9202
Inquiry 1082.

lar use of disk optimizers and non
destructive formatters can also help by
keeping your data and hard disk drive
aligned properly.
A hard disk utility can save your skin
if you use it regularly. Normally, by the
time most people realize they need a disk
utility, it's too late . Set up a regular
maintenance routine and stick to it. Opti
mizing your drive will give you the best
performance , but if nothing else, get a
good backup utility. To paraphrase St.
Francis of Assisi , treat your hard disk
well, for it bears you up. •
BIBLIOGRAPHY
Glass, L. Brett. "Hard Disk Maintenance
Software." BYTE, August 1989.
Grehan , Rick. "Directory Assistance ."
BYTE, May and June 1989.
Norton, Peter, and Robert Jourdain . The
Hard Disk Companion. Brady Books,
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The HP
PaintJet.
$1395~

Who says fine art is out of reach?
The HP PaintJet color printer pro
duces brilliant color for a price any
business can afford.
So now there's no limit to what
you can create
-~-~

\-~

with your business communica
tions. Surprise your audience with
thousands of colors. Beamed up
on an overhead. Or tucked neatly
into a report. Persuading people
up to 85 % more effectively than
black and white.
The PaintJet works with all your
favorite graphics, presentation,
spreadsheet and won:l processing
software. Just hook it up to your
IBM-compatible or Macintosh
computer and start painting.

For only $1395 (add $125 for the
Macintosh interface).
Call 1-800-752-0900 Ext. 711K
for your nearest authorized HP
dealer and a free sample output.
The HP PaintJet. It's what artists
are starving for.

There is a better way.
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Ask Sam ........ . ......... S159
Cl arion
Persona l Develope r . . .
. . 105
.. . .. 369
Professional Developer
Clip per 5.0 .
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. .. 409
d Ba se IV .
. .. 449
Data Ea se . . .
. ... Call
Fox Base Plu s
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Paradox 3.0 . . . .. .. . . .
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R:Base For DOS .
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M ic rosoft Windows 286 . ........ 61
. . 120
Microsoft Windows 386 .
Norton Uti lities 4.5 ... ... ....... 53
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129
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59
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.. . 37
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CAD & ENGINEERING
Auto Sketch 2.0 ......... . ... . $85
Desip n CAD 3· 0 .
. 186
Draf1x Ultra . . . . . . .
. .. . ... 189
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Generic CAO 30 Drafting
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... 273
Math CAD
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... . $315
Allegro ..... . .
... . . Call
All Other Models
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Murata
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· We Do Nol Charge Your Card Until You r Order Is Shipped.
· All products including D.0 .A:S, carry only manufac turer's
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EGA Wonder Enhanced ....... 165
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Graphics Card Plus
.... 174
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. . ... 216
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. ... 455
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8087-2 . . . . . .
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. . 369
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Inboard 386 · PC 1 MG ........ 589
Inboard 386 ·AT 1 MG ....... 1179
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Orch id
Pro Designer +
....... 325
Tiny Turbo 286
....... 205
Paradise
147
Auto switch 480
VGA + .................... 177
VGA Plus 16 . . . .
.. . . 195
VGA Professional
. ... 239
Vld eo -7
. . . . 245
Fas twrite VGA . .
V-Ram (256K) ..
. ...... 414
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. 449
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.. $289
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... 355
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85 ..
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..... 280
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Other Models .
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MODEMS
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S60
2400 Ext .............. .. .. 139
ATI
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Everex
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145
24008 . . . . .
. .... 209
Oth er Model s .
. .... Call
Practical
2400 EXT . .
. . . 168
2400 INT .
. .. 160
Prom etheus
1200B w/ Soft ware . .
.. 49
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. . 100
Other Model s .
. . Call
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Courier 2400 ............... 259
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315
HST 9600 ................. 595
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Amdek Monitors
210 + ................... 5100
410
................. 139
Mitsub ishi
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..... 495
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.. .. 1149
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Multisync 2A ..
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The long-awaited
NeXT cube offers
advanced features but
only fair performance
Tom Thompson and
Ben Smith

W

hen announced in October
1988, the NeXT cube dem
onstrated state-of-the-art
hardware that was a com
puter user's dream. The system's 25
MHz components and fast NuBus archi
tecture set new standards for workstation
design. Then came the delays.
The system hardware didn't start ship
ping until mid-1989. The finished ver

Sizing Up
the Cube
sion of the operating system (1.0) didn 't
arrive until September 1989; the first
NeXT owners had to make do with an ex
tremely buggy version 0.9 of the soft
ware. We waited to test the cube with ver
sion 1.0. During this interval, however ,
the computing world didn't hold still: PC
clone vendors introduced 33-MHz
80386- and 25-MHz 80486-based ma
chines, and Apple debuted the Mac Ilci,
a 25-MHz 68030-based Macintosh. The
performance gap , it would seem, has
narrowed .
Still, the cube is an impressive ma
chine . For raw processing power, it
boasts a Motorola 68030 CPU , a 68882
FPU , and a DSP5600 I digital signal pro
cessor chip (DSP) that can handle data
acquisition and sound generation . Its
four-slot NuBus, with twice the transfer
rate of the Mac ' s bus , can accept three
peripheral boards (the computer's
motherboard occupies one slot) .
The cube accepts up to 16 megabytes
of RAM and includes a read/write mag
neto-optical drive that uses ejectable

256-megabyte cartridges. Its multitask
ing operating system, the Mach Unix
kernel, serves as the backbone of the
Workspace Manager, NeXT's propri
etary windowing graphical user interface
(GUI) that uses Display PostScript. You
can write applications using NextStep, a
collection of object-oriented program
ming (OOP) tools and class libraries. An
Interface Builder application lets you
quickly design the graphical front end to
a program and establish message connec
tions to your code. (For more informa
tion on NextStep , see "The Next Step ,"
March 1989 BYTE.)

System Specifics
The NeXT Computer's system unit is a
nearly featureless , flat , black cube 1
square foot in size. It comes with a 17
inch monochrome monitor, a keyboard ,
a two-button mouse, and cables. A single
256-megabyte optical cartridge contains
the operating system and the applications
software. The basic system includes 8
continued
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SIZING UP THE CUBE
NeXT Computer
Company
NeXT, Inc.
3475 Deer Creek Rd.
Palo Alto, CA 94304
(415) 424-0200

megabytes of RAM, and prices start at
$9995. The system that we reviewed in
cluded an optional 330-megabyte inter
nal hard disk drive ($3695) and an op
tional NeXT laser printer ($3495).
[Editor's note: NeXT began shipping a
40-megabyte hard disk drive with the
cube as we went to press. Unfortunately,
we were unable to test the drive in time for
this review.]
The NeXT Computer has multimedia
capabilities built in. You can use the DSP
to acquire or send digitized compact
disk-quality stereo sound through the
cube ' s dedicated DSP port. Further
more, the DSP can manipulate this infor
mation or generate synthesized sound via
software. The monitor has left- and
right-channel stereo jacks for analog
sound output, a jack for stereo head
phones , and a built-in microphone jack
that can record sounds or voices .
The 400-dot-per-inch NeXT laser
printer has no power switch; the cube
turns the printer on as it boots. The
printer operates like a QuickDraw
printer on a Mac ; the cube creates an
image of a page in memory and then
sends it as a bit stream to the printer. But
don 't worry about getting the jaggies that
you 'd normally see on SCSI printers with
large text or complex graphics; Display
PostScript renders the printer pages at a
higher resolution than your typical laser
printer. (For additional information on
the cube, see " The NeXT Computer,"
November 1988 BYTE.)

Components
Processor: 25-MHz Motorola 68030,
68882 FPU , and DSP56001 digital signal
processor
Memory: 8 megabytes of 100
nanosecond DRAM in 1-megabyte
SIMMs, expandable to 16 megabytes
Mass storage: Magneto-optical disk
drive that accepts 256-megabyte
ejectable cartridges; 40-megabyte hard
disk drive; optional 330-megabyte SCSI
hard disk drive or 660-megabyte SCSI
hard disk drive
Display: 17-inch monochrome monitor
with 1120- by 832-pi xel screen
Keyboard: 84 keys with numeric
keypad, cursor keys, and special function
keys handling screen brightness,
loudness, and system power
1/0 interfaces: Two RS-232C/RS-422
serial ports with mini -DIN -8 connectors;
thin Ethernet port; SCSI port with DB-25
connector: printer port with DB-9
connector tor custom printer: video port
with DB-19 connector for NeXT monitor:
DSP processor port with DB-15
connector
Size
12 x 12 x 12 inches: 29 pounds

Price
Base system : $9995
System as reviewed: $17, 185

Inquiry 855.
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Photo 1: The NeXT Computer's Workspace Manager.
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Getting the cube set up and its software
installed is as easy as setting up a Mac.
Once you've put all the parts together,
you press the power key on the keyboard .
The cube emits a tone that indicates that
the hardware has passed the boot-up self
test, and an animated icon appears on the
screen prompting you to insert the opti
cal cartridge. You slide the cartridge into
the optical disk drive slot, and the drive
pulls it inside just as a VCR accepts a
videotape . The optical drive then chugs
away for a few moments until the Work
space Manager appears on the screen.
Moving the software from the optical
disk drive to the cube ' s hard disk drive is
simply a matter of pointing and clicking
to launch the BuildDisk application . The
installation takes about an hour, because
over 200 megabytes of software gets cop
ied to the hard disk drive, directory
structure and all. This software includes
the Mach operating system and various
Unix utilities , as well as the NextStep de
velopment software, which consists of an
Objective-C compiler (actually a modi
fied GNU C compiler), a debugger,
NextStep class libraries, and an assem
bler and debugger for the DSP chip. Also
bundled are SQL Server (from Sybase)
and Allegro Common Lisp for creating
industrial-strength applications.
Software for the typical user includes
WriteNow , a word processor originally
written for the Mac ; Wolfram Re
search's Mathematica; the shareware
packages TEX and Metafont for prepar
ing sophisticated technical documents ;
and Mail, NeXT ' s user-friendly Unix
mail application that lets you attach
either voice-mail or graphics to an elec
tronic letter (the receiving system must
be a cube to be able to reproduce the
voice and graphics) . Digital Webster is
an on-line dictionary and thesaurus, and
Digital Librarian is an on-line reference
to the Unix manual and NeXT's techni
cal reference manuals (that's right, the
cube' s technical manuals exist both as
bound manuals and as WriteNow files on
the system). The artistically inclined can
summon up quotations from Shake
speare using the Digital Quotations
application .
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Starting Out

A Workspace Tour
After the cube starts up, it presents a
window that asks for your log-on name
and password . Once you've logged onto
the system , it puts you inside the GUI
provided by the Workspace Manager (see
photo 1) . This application functions like
Macintosh's Finder. It presents objects
on the screen in what's called a Work
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NeXT Computer
space, similar to the Mac's Desktop .
Also like the Finder, the Workspace
Manager helps you manage your files.
You typically examine files through the
Workspace Manager's directory browser
window, which displays the files as three
columns of text lists, with each column
representing a subdirectory.
Double-clicking on a filename in the
subdirectory column or on the file's icon
launches the application that' s associated
with it. The software makes this associa
tion by examining the file's extension
(e.g., .wn indicates a WriteNow file, and
.psis an Adobe PostScript file) . There's
no special file header information such
as you find on the Mac.
Using the optical disk drive is quick
and Mac-like. When you insert the opti
cal cartridge, a dialog box appears, ask
ing you if you want to mount the disk .
Clicking on the OK button causes this ac
tion to proceed , and the disk's directories
subsequently appear in the browser' s di
rectory window . To eject the disk, you
select Unmount from the Workspace
Manager's Optical menu.
Icons present on the Workspace nor
mally represent application files or ac
tive applications. If an application icon
has a small ellipsis (three small dots) in
its lower left corner, the application is in
active , so at a glance you know what ap
plications are running. You can park, or
dock, up to 13 application icons at the
right side of the Workspace. You place
your most frequently used applications
on this application dock so that you can
get at them easily. You can also config
ure the Workspace Manager to automati
cally launch specific docked applica
tions when you sign onto the system .
A running application can have win
dows and menus . Clicking on an applica
tion's window brings that window to the
front. The previous application's menus
disappear, and the menus for the applica
tion in the foreground window replace
them. But since Mach is a multitasking
operating system, applications whose
windows are in the Workspace's back
ground are still running. By way of con
trast, in the Mac's MultiFinder, back
ground applications get processing time
only if nothing is happening in the fore
ground application.

NeXT as a Unix Machine
The NeXT operating system has a Jekyll
and-Hyde personality. The Workspace
Manager GUI is its user-friendly side. A
shell and a terminal application give you
windows into the expert side, the stan
dard Unix command-line interface. The
fact that the cube puts you directly into

HIGH-LEVEL PERFORMANCE

NeXT

3.5*

NeXT
CCompller
DC Arithmetic
Tower of Hanoi
(17-disk problem)
System Loading•
1 concurrent background
process
2 concurrent background
processes
4 concurrent background
processes
8 concu rrent background
processes

Time
5.68
0.65
1.63

Index
0.37
0.97
0.34

Everex
2.08
0.63
0.56

8.33

0.49

4.06

11.57

0.50

5.80

18.93

0.50

9.60

33.60

0.52

17.30

Time

Index

Everex

5921

0.43

13487

0.53
6.83
6.13
6.82
6.82
13. 02
15.63

1.36
0.43
0.57
0.46
0.46
0.92
0.85

0.72
2.92
3.52
3.12
3.12
11 .92
13.22

Everex Step 386/33

6.0

LOW-LEVEL PERFORMANCE
NeXT
Ohrystone 2
(without registers:
Dhry./sec.)
Arithmetic
(10,000 iterations)
Arithmetic overh ead
Register
Short
Integer
Long
Floating Poj nt
Double
Throughput
System call overhead
(5 x 400 calls)
Pipe throughput
(read and write 2048 x
512 byte blocks)
Pipe-based context switching
(2 x 500 switches)
Process creation ( 100 forks)
Excel th rough put (100 execs)

3.5
2.03

0.54

1.10

2.72

0. 34

0.92

0.93
2.22
3.03

0.68
0. 55
1.13

0.63
1.23
3.43

Note: All results are in seconds. unless otherwise specified . Indexes show
relative performance. For all indexes, an Everex Step 386133 running Xenix
2.3.1=1 .
' System loading performed using Bourne shell scripts and Unix utilities.
· Cumulative index is formed by summ ing the indexed performance results
for C Compiler, DC Arithmetic, Tower of Hanoi, System Loading (with 8 con
current background processes), Dhrystone 2, and Floating Point tests.

the Workspace Manager leads us to be
lieve that NeXT would like you to forget
that it's a Unix system. Most other Unix
GUis (with the possible exception of
Sun's SunView) give you a Unix termi
nal console window as the default inter
face with the system.
NeXT gives you the option of having a
terminal window, but it 's not normally
in the default set of docked applications .
We can 't blame the company for this de
cision . There are days when even the
most experienced Unix user would just as
soon not see a Unix shell prompt, nor
have to deal with the 300 Unix com
mands and their command-line syntax.
When the alternative is the Workspace

D
D
D
D
D
D

CCompiler
DC Arithmetic
Tower of Hanoi
System Loading
Dhrystone 2
Floating Point

Manager , the decision is simple. This is
the friendliest Unix interface ever.
Unix on the NeXT cube is an imple
mentation of Berkeley release 4.3 using
Mach as the underlying kernel. You'll
find few, if any, of the usual System V
additions that exist on either AIX (Unix
from IBM) or Ultrix (Unix from DEC).
The Bourne shell implementation is the
atavistic BSD version . Of the 279 BSD
commands and utilities that we checked ,
NeXT has implemented 214 of them and
added 113 . (This does not include system
administrative commands.) It has re
placed most of the missing utilities with
newer methods that do the same job.
continued
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System Performance
he NeXT cube has the powerful
hardware that you'd find inside
T
midrange Unix workstations, so we ex
pected it to provide similar perfor
mance . It should easily handle a half
dozen users with hearty computing and
I/O appetites . But the cube's overall
performance when running BYTE's
new Unix benchmark suite was far from
dazzling.
The baseline machine for our bench
marks was an Everex Step 386/33 with
an 80387 math coprocessor running
Xenix 2.3 . l. Projecting performance
based on clock-speed differences (and
ignoring the fact that the Everex and
NeXT processors are completely differ
ent), you might expect the NeXT Com
puter to provide 75 percent of the
Dhrystone and other arithmetic perfor
mance of the baseline machine . But
with both machines running Unix in
single-user mode, the NeXT Computer
turned in a performance that was rough
ly 50 percent that of the Everex, even
without the Workspace Manager's over
head. (Floating-point operations were ·
significantly better.) The NeXT ma
chine is not in the same performance
class as any of the new low-priced engi
neering workstations .
Thanks to the design of the Mach op
erating system and its implementation
on the NeXT machine, the cube showed
reasonably good performance on Unix
system calls, except for creating and
using pipes . (But Mach has a better way
to handle process communications than

For program development, Pascal is
missing, but there's GNU C and Allegro
Common Lisp. The standard archive
copy utility, cpio, is missing , but Next
Step provides similar (and much easier to
use) facilities through the Workspace
Manager . The Unix source code control
system (secs) is missing, but the alterna
tive, res, is there . As for typesetting
utilities, you have everything including
nroff, troff, TEX, and Postscript.
You get it all.

Putting It to Work
The cube's monitor seems to hit just the
right trade-off between a large display
and manageable weight: You can easily
view an entire page on the 94-dpi screen,
but the monitor is light enough to jockey
about if necessary. Although the display
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pipes and semaphores; see " Mach: The
Model for Future Unix ," November
1989 BYTE.)
The lackluster pipe performance
seemed to be in the shell implementa
tion of pipes, as well. BYTE 's shell
script benchmark contains several pipes
between processes (as well as tees and
intermediate file I/O) . The NeXT Com
puter' s overall performance was only
50 percent that of the baseline machine .
We compared the NeXT system to an
other 68030 machine, the HP 9000
Series 300 Model 370 with a 33-MHz
CPU; the NeXT Computer offered
about 65 percent of the Hewlett-Packard
system's performance overall.
Another aspect of performance that
doesn't show up in our benchmarks is
user interaction. In other words, does
the user have to wait on the computer?
This is a more subjective evaluation of
the system's performance. Application
loading on the cube was slow, even with
a hard disk drive. For example, when
we brought up an X Window
based terminal window on the HP sys
tem , the delay was seldom more than 1
second. Opening a new terminal win
dow on the NeXT Computer, however,
took 7 seconds .
Once an application program was
running, the screen and keyboard re
sponse time and mouse tracking were
sufficiently fast for most work . But
when we loaded the NeXT system with
heavy background work, the delays be
came noticeable. The situation grows

supports only four colors (black, white,
and two shades of gray), the intelligent
use of these tones produces icons, win
dows, dialog boxes, and menus with a
three-dimensional quality .
For the developer, NeXT includes sev
eral demonstration applications that
show off the cube's capabilities. These
include a score player that plays synthe
sized musical scores using the DSP , and
a ring dynamics simulation that displays
a ringed planet, its orbiting moon , and
the effects of the moon's gravity on the
planet 's ring particles. We used several
of these applications to load the system
and evaluate its performance. We also
ran the new BYTE Unix benchmarks
under Mach in single-user mode (see the
text box "System Performance" above) .
The cube does well running several

worse for the system using only the opti
cal disk drive: Its performance was
roughly one-third to one-quarter that of
the system with the hard disk drive-a
performance that we found intolerable.
By today 's standards, the NeXT
cube' s performance is not adequate for
concurrent multiuser operation. It's de
cent as a single-user, multitasking
workstation, but it's not fast enough
with concurrent tasks to run more than
one heavy -use application, such as
Mathematica, at a time. Like the Macin
tosh, the system is heavily burdened
with the requirements of the user inter
face and screen imaging model. By the
time you add the overhead of the multi
tasking kernel, there's little perfor
mance headroom on the NeXT system.
These results explain more than
what's going on in the cube, however.
When you consider the cube's compo
nents, and that some of them are dedi
cated I/O processors handling the disk
drive , the printer, and video direct
memory access, it's no wonder that
OS/2 with Presentation Manager hasn't
a larger following, or that Apple decid
ed to stick with MultiFinder for System
7 .0 rather than implement a multitask
ing kernel. It's going to take very fast
versions of today's processors (the
68030 or 80386), or the latest genera
tion of processors (the 68040 or 80486) ,
to provide a graphical-user-interface
multitasking operating system that runs
at the single-user rates that computer
users have come to expect.

small tasks concurrently. However, per
formance slows to a crawl if you run a
large application like Mathematica or if
you print a document (since the cube
images each page in memory before
sending it to the laser printer) .
We stress-tested the Workspace Man
ager by running several applications si
multaneously: the Saturn application,
the score player, WriteNow printing a
chapter from the NeXT technical man
ual, and a Unix terminal window. Activ
ity slowed while the cube executed these
applications . Because the DSP generates
tones in real time, the tune playing got
sloppy, but nothing crashed . The ver
sion 1.0 software seems robust and cer
tainly has none of the printing, display,
and other bugs that plagued the 0. 9
continued

Available on Popular Computers, Including the New DECstation 3100
Whether your installation uses computers from
Apollo, Apple, DEC, IBM, or Sun, PSpice can help
your circuit designs. By maintaining consistent file
formats across different platforms, PSpice insures
that circuit designs, both old and new, can be
simulated on all your computers.
In addition, we customize our graphics to get the best
pe1formance on each platform. Our drivers span the
range from direct writing into refresh memory to
higher level interfaces such as X-Windows . Since we
use consistent file fmmats, that means that, for instance,
a simulation done on a VAX 8800 can have its results
viewed graphically on a Macintosh. Or, if you prefer,
you can simulate on the Mac and do the viewing on
the 8800.
Since its introduction over five years ago, MicroSim 's
PSpice has more copies sold than all other commer
cial SPICE programs combined. Here are some of the
features which have made PSpice so popular:
• Standardpartslibrariesofover2200analogmodels:
diodes, bipolar transistors, small-signal JFET's,
power MOSFET' s, opamps, voltage comparators,
transformer cores, and opto-couplers.
• GaAs MESFET devices, BSIM MOS model.
• Non-linear transfo1mers modeling saturation,
hysteresis, and eddy current losses.
• Ideal switches for use with, for example, power
supply and switched capacitor circuit designs.
These PSpice options are also available:

• Digital Simulation, which allows you to simulate
mixed analog/digital circuits with feedback be
tween the analog and digital sections. A library of
690 TTL devices is included.

• Analog Behavioral Modeling, which allows you
to specify arbitrary transfer functions for devices,
either by fo1mula or look-up table. This can be
done in both the time and frequency domains. In
time domain the devices may be non-linear as well
as linear.
•Monte Carlo analysis to calculate the effect of
parameter tolerances on circuit performance. This
includes statistical, sensitivity, and worst case
analyses.
• The Probe "software oscilloscope" provides an
interactive viewing environment for simulation
results (see photo above).
• The Parts parameter extraction program, allow
ing you to extract a device's model parameters
from data sheet info1mation.
PSpice is available on these computers:
•The PC family (including the PS/2) running DOS,
DOS with extended memory, or OS/2.
• The Macintosh II and SE30.
•The Sun 3, Sun 4, and SPARCstation families.
• The Apollo DN3000 and DN4000 workstations.
•The VAX/VMSfamily,includingtheMicroVAX.
•The DECstation family, running Ultrix.
Each copy ofPSpice comes with our extensive product
supp01t. Our technical staff has over 100 years of
experience in CAD/CAE and our software is sup
ported by the engineers who wrote it. With PSpice,
expert assistance is only a phone call away .
For our free information packet, including a PSpice
demo diskette, call us toll free at (800) 826-8603 or,
in California, (714) 770-3022. Find out for yourself
why PSpice is the standard for circuit simulation.
Circle 214 on &aderService Card (DEALERS: 215)

20 Fairbanks • Irvine, CA: 92718 USA • Tele.x 265154 SPICE
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Medium of Exchange
ne of the NeXT cube's strengths is
that by making a fresh start on the
operating system and interface, it avoids
some of the myriad problems of attempt
ing to remain compatible with past oper
ating systems and file formats . But to
perform useful work, the cube must
work with data that comes from else
where-typically those computer sys
tems it left behind.
If you can hook the cube into an
Ethernet network, you ' ll have no prob
lem getting the data you need. The cube
supports Sun's Network File System ,
and its NetinfoManager application
makes network hookup easy under the
Workspace Manager. Typically, you
can make a network connection with
Unix only after editing a variety of ad
ministrative files . These files describe
the system's users, its services, and the
network protocols it supports . Each ad
ministrative file has a different format ,
making the computer' s addition to a
network a chore . NetinfoManager con
solidates this information into a data
base with one uniform interface, and so
reduces the difficulty of tying the cube
into a network .
But if you ' ve bought the cube with the
hope of sharing information between it
and PCs or Macs, things can get compli
cated . On the Workspace side of the sys
tem, there is no telecommunications
package to support either Kermit or
XMODEM protocol transfers. We
edited Mach's ttys file so that we could
log into its Unix side through its serial
port as a VTlOO terminal , and we used
a Mac Plus running Red Ryder 10.3 and
two modem cables as the VTlOO termi
nal. We did this because one of the
cube's serial ports is pin- and signal
compatible with the Mac 's serial ports,
and Red Ryder has a good VTlOO ter
minal emulation.
That was the easy part. It turns out
that there aren't any Kermit or umodem
(XMODEM) programs on the Unix
side, either. We could do ASCII trans

0

Photo A
A 4-bit TIFF file created on a PC
using a Hewlett-Packard Scanlet.

PhotoB
The same TIFF file shown in photo
A, displayed here on a Mac after
converting to 8-bit TIFF and
inverting the tones.

Photo C
The TIFF file sent to and displayed
on the cube. As on the Mac, we had
to invert the tones for the image to
reproduce correctly.
software.
We were also able to exchange infor
mation among the cube, a Mac, and an
IBM PC (see the text box "Medium of
Exchange" above). It didn't take us long
to enjoy the benefits of multitasking.
While working on the XMODEM soft
ware, we were able to edit a C file in a
Workspace Editor window, compile the
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code in a Unix terminal window , and test
the software on a Mac, logged on via the
cube ' s serial port. The laser printer
output was good, and you could print re
liably from either Workspace applica
tions or the Unix console window. The
printer's 400-dpi resolution gives it an
edge over typical 300-dpi laser printers
in graphics reproduction.

fers easily enough by capturing text in
Red Ryder or by having Unix redirect
text sent from the Mac into a file. But
moving large files or files containing
binary data (such as TIFF files) re
quires a protocol transfer program. We
finally cobbled together our own
XMODEM program from some old C
code with the GNU C compiler. With
this , we were able to transfer data
among Macs , PCs, and the cube (see
photos A, B, and C).
Adobe Illustrator files made on either
a PC or a Mac reproduced reliably on
the cube; likewise, PostScript files on
the cube were usable on the Mac and
PC . Of course, Adobe makes the Illus
trator program , but the fact that we
could create the information on such
dissimilar machines and have it work
without modification on all of them is
impressive. Because PostScript files are
saved as ASCII text , we could move
these files across systems using ASCII
transfers alone .
The other image format that the cube
uses extensively is TIFF. TIFF is de
signed to allow the exchange of images
across different machines, but how well
it works depends on whether the appli
cations handle the TIFF specification in
all its variations . For example , we were
able to transfer TIFF files from the cube
to the Mac, but Mac applications could
read only the 8-bit TIFF files, not the 2
bit ones. We also used an Apple SCSI
scanner to scan an image with 16 levels
of gray into a 4-bit TIFF file , but we had
to convert it to an 8-bit TIFF file before
the image would reproduce correctly on
the cube. A 4-bit TIFF image created on
a PC using a Hewlett-Packard ScanJet
also required some tinkering with the
gray values before it would reproduce
correctly on the cube.
Our efforts show that you can share
information between the cube and other
systems, but the experience may seem
more like an experiment in rocket sci
ence than like modern computing.

As for real applications, there aren't
many for the cube's Workspace Manager
GUI right now, but that's due to change
soon: Informix is porting its WingZ
spreadsheet application, and other ven
dors have business and page-layout soft
ware planned . For those folks who prefer
working from the command-line intercontinued
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GenTech 286-20

GenTech 386-25c
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386·20C FROM $1799

$1199

$2299

Harris 20Mhz 80286 CPU

Intel 25 or 20Mhz 80386 CPU

1 MB Zera·Woit RAM

32 KB static RAM coche

Fast dual hard/ floppy disk controller
UM 4.0 EMS supp o rt

Fast 1: I interleave dual hard /floppy

6· 16, 2·8 bit slots

JUNE 2 7. 1989

1 MB Zero-Wait RAM
disk controller
2-32, 6-16, 2-8 b it slots

1.2 o r 1.44 MB floppy d rive
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face, a vast array of Unix programs is
available.

Waiting for Software
So, is the NeXT Computer still a ma
chine for the 1990s? In some ways, yes.
While the amount of data we work with
has grown, the ability to back up the 300
megabyte or larger hard disk drives that
come with high-powered computer sys
tems hasn't. Most of this job falls on
third-party vendors, who charge a pre
mium for their peripherals. The cube's
optical disk drive provides an integrated
solution to backups. And buying several
256-megabyte optical cartridges ($99
each) isn't going to break your budget.
The built-in Ethernet port is also an
integrated connectivity solution. Fi
nally, the cube's multitasking comes
from a real Unix kernel, not from the in
tricate gyrations that some DOS extend
ers or MultiFinder perform. The imple
mentation of the Workspace Manager
GUI is elegant and robust. Those who
want color can only hope that NeXT will
offer a NuBus color board in the future.
The situation is different when you
consider the cube as a Unix system. Unix

users are ravenous consumers of com
puter resources, and as the benchmarks
show, the cube doesn't make it as a
multiuser Unix system. If it were two or
three times faster and could handle
heavier loads, many a Unix dragon would
be lured from the rocky crags of Unix
shell programming to the scenic shores
of NeXT. The Mach kernel is designed to
work in a multiprocessor environment,
so it's possible that NeXT might boost
performance by offering a NuBus copro
cessor board. An easier fix would be to
add more RAM. The cube's disk activity
suggests that it's expending considerable
effort page-swapping. Users with 12 or
more megabytes of RAM have reported
better performance. But in its present
configuration, the cube performs ade
quately as a single-user system.
The NeXT Computer is an ideal devel
oper's system: The version 1.0 operating
system is stable, and NeXT bundles plen
ty of development tools with the system.
NextStep's OOP environment promises a
fast way to write event-driven code over
the Mac and OS/2: Many of the objects in
the NextStep class libraries are crafted to
deal with user events. And the Interface

Builder application lets you design a visu
al interface-and test it-before hooking
it into application code objects.
Since the cube uses Display Postscript
for its imaging system, it's a natural for
desktop publishing, but there!.s no soft
ware other than the WriteNow word pro
cessor available to exploit this capability.
And as yet there's no easy way to get out
side information into the system, unless
you're tied into an Ethernet network. If
you're interested in getting a multiuser
system with a slick user interface, you'd
best wait. As a single-user system, the
cube resembles the Mac in its infancy:
mediocre performance and a dearth of
applications software, such as spread
sheets or page-layout applications. Per
haps, like the Mac's, the cube's perfor
mance will improve over time. As for the
shortage of applications software, with
the facilities of NextStep, that could
change in another six months. •

Tom Thompson is a BYTE senior techni
cal editor at large. Ben Smith is a BYTE
technical editor. You can reach them
on BIX as "tom_thompson" and "ben
smith, "respectively.

Computers for the Blind
Talking computers give blind and visually impaired people access to
electronic information. The question is how and how much?
The answers can be found in "The Second Beginner's Guide to Personal
Computers for the Blind and Visually Impaired" published by the National
Braille Press. This comprehensive book contains a Buyer's Guide to talking
microcomputers and large print display processors. More importantly it
includes reviews, written by blind users, of software that works with speech.
This invaluable resource book offers details on training programs in
computer applications for the blind, and other useful information on how to
buy and use special equipment.
Send orders to:

National Braille Press Inc.
88 St. Stephen Street
Boston, MA 02115
(617) 266-6160
$12.95 for braille or cassette , $14.95 for print. ($3 extra for UPS shipping)
NBP is a nonprofit braille printing and publishing house.
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1ntroc
As PC technology has evolved, Compaq
has been consistently among the first to tap
its power. Now with the COMPAQ
DESKPRO 486/25 and the
,_
486
COMPAQ SYSTEMPRO,
386
286
Compaq brings new levels
8088/
8086
of performance to single
and multiple users.

coprocessor (to speed number crunching) and
an 8-Kbyte cache (to reduce wait states).
To boost performance further, Compaq
added a second-level cache memory controller
with 128 Kbytes of high-speed static RAM.
Combined with interleaved memory archi
tecture, it lets your data fly between the
microprocessor and memory.
The 486 works in concert with
THE COMPAQ DESKPRO 486/25:
COMPAQ Flex Architecture, which inte
THUNDEROUS PERFORMANCE.
grates a processor/memory bus with the new
For individual power users, nothing com
EISA I/O bus. This enables information to
pares to the new COMPAQ DESKPRO 486/25
be processed at the highest possible speed
Personal Computer. It will let you
while maintaining compatibility
work faster than ever before.
with 8-, 16- and powerful new 32
Every component has been
bit expansion boards.
designed to unleash the power of
The COMPAQ DESKPRO
the new Intel 25-MHz 486 micro
486/25 is open for customization.
processor. Power that drives
Four megabytes of mem
numeric-intensive applications
ory are standard, so you can
up to three times faster than 25
run applications under MS
MHz 386-based PCs, outpacing l.lllliiil.-11111111.__ _ _ __. OS/2 Version 1.2, MS-DOS
The COM PAQ DESKPRO 486125 was
or UNIX operating systems.
many technical workstations.
des igned from the gro1md up to 1.mleash the
It's power you can put to
power of the 25 -MH z 486 microprocessor.
If you need more, you can
~

~

~

work on the most demanding applications. To
handle CAD/CAM/CAE, statistical analysis,
portfolio modeling, project management and
multitasking.
The Intel 25-MHz 486 microprocessor is
the heart of the system. Its breakthrough
design integrates the processor with a numeric

expand memory up to 100 megabytes using a
separate high-speed 32-bit memory slot. That
leaves up to seven EISA slots free for your
choice of expansion boards.
You can work with up to seven internal
storage devices, choosing from a range of
high-performance, high-capacity fixed disk

In September 1986, Compaq introduced
a personal computer that changed people's
ideas about what a PC could do.
The COMPAQ DESKPRO 386 Personal
Computer was the first PC based on the
powerful 386 microprocessor. It gave people
the speed and power to do more than ever
before. It pushed out the envelope of technol
ogy. But did it in a way that let users continue
to work with industry-standard software and
hardware. With it, Compaq set a new stan
dard in PC performance.
Compaq has done it again.
Introducing the COMPAQ DESKPRO
486125 Personal Computer and COMPAQ
SYSTEMPRO Personal Computer System.

Once again, Compaq has expanded the
role of the PC-to meet.the most demand
ing needs of both single and multiple users.
And once again, Compaq has pushed out
the envelope of technology to deliver new
levels of performance and expandability,
without sacrificing compatibility.

er ormance

VGA graphics are built in, giving you a crisp,
drives (the 650- and 320-MB models have
colorful display and freeing an expansion slot.
fast 1:1 interleave and ESDI controllers).
The system even has
All told, you can
a socket for an op
store up to 1.3 gigabytes
tional Weitek 4167
of data internally,
coprocessor to blaze
or up to 2.6 gigabytes
You can nm the most complex CAD!CAMICAE, scien tific
using the optional
and bwiness applications faster than ever before.
through calculations.
COMPAQ Fixed Disk Expansion Unit.
The COMPAQ DESKPRO 486/25. It's
sure to bring a little thunder to your office.
Compaq didn't stop there. Accelerated

ust three years ago,
Compaq fired ·
the shot heard
around the world.

When it comes to performance,
we believe actions
speak louder than words.

Since we introduced our first personal
computer in 1983, no other computer
company has delivered PCs with the technical
excellence of COMPAQ PCs.
Today Compaq offers a full line of high
performance personal computers. Desktops
based on 286, 386 and now 486 processor
technology. Portables and laptops. And our
new PC system, customized for multiple users.
In every COMPAQ personal computer
you'll find innovative technology. Along with
plenty of common sense. Like the ability to
run the world's largest library of industry
standard software. And the room to add
the peripherals your job demands.

This combination of technical leadership
and practical thinking is why COMPAQ PCs
consistently earn the highest marks for
quality from computer experts. And unsur
passed marks for satisfaction from users.
Standing behind every COMPAQ PC
is a worldwide network of Authorized
COMPAQ Computer Dealers. Your dealer
is trained to help you build powerful com
puting solutions. For the location of your
nearest dealer and free information, call
1-800-231-0900, Operator 107. In Canada,
1-800-263-5868, Operator 107.

ramPAa
It simply works better.

COMPAQ, DESKPRO, Reg istered U.S. Patent and Trademark Office. SYSTEM PRO is a trademark of Compaq Computer Corporation. Product names mentioned herein may be trademarks
and / or registered tradema rks of other companies. Units avai lable fo r sale will comply with applicable FCC Rules and Regulat ions. ©1989 Compaq Computer Corporation. All rights reserved.
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THE COMPAQ SYSTEMPRO:
HOWm MAKE A CROWD ROAR.
Now people who work together
can work faster
than ever before.
Th e new COMPAQ
SYSTEMPRO: an 1mprec
edented combination of
performance ancl ex/Jancl
ab ilit)' for nwlti/Jle 11sers.

Every aspect of the new COMPAQ
SYSTEMPRO has been engineered to bring

r

unprecedented total system performance
'~
and expandability to demanding con- ~ ~
nected environments.
It's an ideal server to handle advanced local
area networking. To take advantage of new client
server applications like shared databases. And to
manage multiuser transaction processing.

f

.ness
Inside, you'll find a series of technological
disk data with innovative
breakthroughs.
drive array technology that
The first is a flexible system processor
transfers data up to four
design that lets you work with both 33-MHz
times faster than nonarrayed
386 and future 33-MHz 486 technology.
drives. It also supports the Th e COMPAQ LAN
MANAGER 3861486
Initial models offer a 386/ 33 system pro
most compre hensive range optimizes the COMPAQ
SYSTEMPRO for use in
cessor that employs a 386 microprocessor
of data protection features. OS / 2-ba sed networks.
optimized with a 64-Kbyte cache
As you add more users and
memory design and a socket for
more complex applications, the
COMPAQ SYSTEMPRO
optional coprocessors. This drives
software more than twice as fast as
grows right along with you. It's
the IBM PS/2 Model 80, and
the first PC to actually increase
surpasses most minicomputers.
in performance when you add
Computing potential can be
options like system processors or
drive arrays.
increased up to four times by add
ing a second system processor. You
It grows in other ways that
are simply amazing. You can
can use two 386 processors now.
expand the 4 megabytes of stan
Or work with a 386 and a 486, or
dard RAM to 256 megabytes,
two 486 processors in the future.
Th e COMPAQ SYSTEMPRO is a
powerf1.il network server and mainb d
So your investment is protected.
fra me ga teway, giving 11sers the
use up to 11 expansion oar s,
fastest access to departm ental
The multiple system procesand mainfram e clllta.
work with 11 storage options
sors are integrated into COMPAQ Flex/ MP
and store up to 4.28 gigabytes of data.
You're also free to work in your choice
Architecture, which combines a separate
of network and multiuser operating system.
processor/ memory bus with the EISA 1/0 bus.
This includes Novell NetWare 386, SCO
~JI EISA delivers the fastest 1/0 perform
UNIX System V/386, new COMPAQ LAN
ance, which is critical for data sharing.
__
You can add up to six 32-bit network
MANAGER 386/486 and others.
The COMPAQ SYSTEMPRO. Get your
interface controllers for maximum server
group together, and watch them roar.
throughput. And you're ensured compatibility
with 8-, 16- and 32-bit boards.
Users gain nearly instant access to fixed
It simply works better.

H

romPAa

•
These new computers were designed from
a simple observation: People use computers
differently. One user using a PC has different
needs than a group working together on a
network or multiuser system.
The COMPAQ DESKPRO 486/ 25 is for
the individual whose job depends on a PC. It
was designed from the ground up to unleash
the power of the evolutionary new Intel
25-MHz 486 microprocessor.

The COMPAQ SYSTEMPRO delivers
an unprecedented combination of system per
formance and expandability to networks and
multiuser systems. Its breakthrough design
gives users the flexibility to work with both
33-MHz 386 and future 33-MHz 486 technol
ogy. It also provides the unmatched capability
to work with multiple processors.
Inside both you'll find advances like cache
memory designs that boost processor per
formance. Extended Industry
Standard Architecture (Extended
ISA or EISA) that accelerates
input/ output performance while
maintaining compatibility. New
drive and controller technology
that increases fixed disk perform
ance and reliability. And that's
just the beginning of this story.

SYSTEM REVIEW
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Born to Travel

For computing en route,
XT -class laptops
from GRiD and Sharp
offer all the features
most travelers will need
Wayne Rash Jr.

ost laptop users use their
machines only for word pro
cessing and communica
tions . For these people ,
speed is great , but not overwhelmingly
important. Rather, a good full-travel
keyboard, a clear screen, and a conve
nient size and weight are primary. After
all, it doesn't matter what processor you
have if all you 're going to use is XyWrite
and Procomm Plus.
The extremely low end of the laptop
market, populated by the Tandy Model
102, Toshiba TlOOO, and similar ma
chines , is too basic for many people. The
nonbacklit screens are hard to read,
memory is limited , and a hard disk drive
is usually not available . On the other
hand, the big 80386 portables are more
than most people are ever likely to need.
They ' re power-hungry , bulky , and awk
ward to use on a plane.
For many users, the best fit is a ma
chine like the Sharp PC-4600 series and
the GRiD 140 XT . These IBM XT -class
machines offer 8- to 10-MHz perfor
mance, supertwist backlit LCDs, 720K
byte 31h-inch floppy disk drives, a hard
disk drive , and an optional internal
modem . Prices range from about $2750
to $4000, depending on the configura
tion you choose .
While floppy disk drive versions are

M

The Sharp PC-4641 (left) and the GRiD 140 XT.
available, buying a hard disk drive makes
sense, even for a relatively inexpensive
laptop computer. Most software used by
business travelers works properly only
when run from a hard disk drive, and
even those packages that work with flop
py disk drives require frequent disk
changes.
GRiD offers its 140 XT standard with
a hard disk drive . Sharp offers a dual
floppy disk drive version, the PC-4602 ,
and a hard disk drive version, the PC
4641; I reviewed the latter. Both ma
chines are aimed squarely at that portion
of the market populated by the Zenith
SupersPort and the Toshiba 1200 HB .

Sharp Specifications
There 's no question that the people at
Sharp investigated the laptop market

carefully before they designed their en
try . The PC-4641 avoids most of the
complaints leveled at computers in this
class. Built around a 10-MHz NEC V40
CPU , it includes 640K bytes of RAM, a
720K-byte 3 Y2-inch floppy disk drive ,
and a 40-megabyte (45-millisecond ac
cess time) hard disk drive that's twice as
large as what the competition offers. The
keyboard has a full numeric keypad (not
an overlay), and the screen has the same
aspect ratio as a standard monitor.
The machine is quiet, runs for up to
2 Yi hours on lead-acid batteries, and is
reasonably priced ($3595) . My test ma
chine also came with an internal 2400
bps modem ($449) . Other options in
clude a 768K-byte EPROM card ($49) ,
an external 360K-byte 5 1/.1-inch floppy
continued
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GRiD 140 XT

Sharp PC-4641
Company
Sharp Electronics Corp.
Sharp Plaza
Mahwah, NJ 07430
(201) 529-9500
Components
Processor: 10-MHz NEC V40
Memory: 640K bytes
Mass storage: 40-megabyte (45-ms)
hard disk drive; 720K-byte 31/2-inch
floppy disk drive
Display: 640- by 400-pixel CGA
supertwist electroluminescent backlit
LCD
Keyboard : 90-key IBM PC-compatible
1/0 interfaces: 25-pin parallel port; 9
pin serial port; 9-pin CGA video port; 25
pin floppy disk drive interface; external
bus port
Size
121/1 0 x 137;1 0
13% pounds

Company
GRiD Systems Corp.
47211 Lakeview Blvd.
P.O. Box 5003
Fremont, CA 94537
(800) 222-4743
(415) 656-4700
Components
Processor: 8-MHz NEC V20
Memory: 768K bytes
Mass storage: 20-megabyte (65-ms)
hard disk drive; 720K-byte 31/2-inch
floppy disk drive
Display: 640- by 200-pixel CGA
supertwist electroluminescent backlit
LCD
Keyboard : 76-key IBM PC-compatible
1/0 interfaces: 25-pin parallel port; 9
pin serial port; IBM Enhanced keyboard
connector; 9-pin CGA video port; 37-pin
floppy disk drive interface

x 31/s inches;

Price
Base system: $3595
System as reviewed: $4044
Inquiry 862.

Size
121;2 x 141,4 x 31h inches;
124/s pounds

Price
Base system: $2750
System as reviewed: $3050

and required disassembling the com
puter. In contrast, modems for the 140
XT and most other laptops slide easily
into the side of the machine.

A Sharp Performer
The speed of the PC-4641 's NEC V40
processor shows up in the benchmarks.
The PC-4641 is clearly faster than the
140 XT; the BYTE Lab didn't bench
mark the Zenith SupersPort and Toshiba
1200 HB laptops, but these machines use
a slower 9.54-MHz 8086 and 8-MHz
8088, respectively. The PC-4641 is
about 20 percent faster than the GRiD
laptop overall. This difference is notice
able, especially when loading WordPer
fect 5.0 or reformatting text. Part of this
speed advantage was also due to the PC
4641's45-ms hard disk drive .
When you power up the Sharp, the
machine moves through its diagnostics
quickly and reports their results. The
machine boots quickly from the hard
disk drive. I attempted to run several ap
plication and communications programs,
and I had no problems. For the most
part, difficulty with IBM PC compatibil
ity has become a thing of the past, and
this seems to be the case here .

Inquiry 863.

GRiD's Low End
disk drive ($499), a I-megabyte EMS
memory card ($599), a serial interface
card ($99), a 1200-bps modem ($399),
and a carrying case ($75). Extra batteries
are $49 each.
The PC-4641 is enclosed in a sleek
black case that's about the same width
and height as the Zenith SupersPort and
about 11h inches shorter. Folding the
screen away from the keyboard reveals a
supertwist, backlit, 25-row by 80-col
umn LCD with a normal CRT aspect
ratio. The screen is well lit, and the 640
by 400-pixel CGA/MDA display makes
for crisp text.
The PC-4641 's90-key keyboard has a
crisp tactile feedback. The numeric key
pad is in the upper right corner. This lo
cation isn't as convenient as it might be,
but it's a lot more convenient than the nu
meric keypad overlays on the GRiD and
other laptops. Ten function keys sit on
the upper left, and the Num Lock, Scroll
Lock, Insert, and Delete keys are in the
upper center of the keyboard. The arrow
keys are in the lower right corner.
Directly in front of the screen's hinge
is a panel containing the status lights for
disk activity, low battery, and power.
There's a Setup key next to the Fl key for
the ROM-based setup program. (Both
the PC-4641 and the GRiD 140 XT have
178
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setup utilities located in ROM.)
On the right side of the PC-4641 is its
floppy disk drive and power switch. To
ward the keyboard on the same side are
the brightness and contrast controls for
the screen. These controls offer more of a
range than those on other laptop com
puters I've tested.
The rear of the PC-4641 is devoid of
the usual collection of communications
ports and connectors. That way, if you
set it down, you won't get dirt in the con
nectors. Instead, you'll get it into the
fan. That's right, the fan. This is the first
battery-powered laptop computer that
I've reviewed that had a fan for the power
supply.
The communications ports are on the
left side of the computer. This seems to
be convenient, and it meal)S that you
don't have to reach around to the back of
the computer to plug in the printer. The
PC-4641 also includes a serial port, an
external bus port, and interfaces for an
external monitor and an external floppy
disk drive. The optional modem card in
cludes a serial port; the connectors also
plug into the left side of the computer.
My 2400-bps modem came separate
ly. Sharp says the modem is user-instal
lable, but I strongly advise against doing
so. The instructions were intimidating

The GRiD 140 XT is actually a repack
aged Tandy 1400 LT. The single differ
ence is cosmetic: GRiD changed the case
color from tan to battleship gray.
The 140 XT isn't the fastest machine
available. But it's less expensive at list
price than the similarly configured
Sharp PC-4641, the Zenith SupersPort,
or the Toshiba 1200 HB.
The 140 XT uses an 8-MHz NEC V20
CPU and includes 768K bytes of RAM ,
128K bytes of which you can configure
as EMS memory or as a RAM disk. A
blue, backlit, supertwist LCD supports
CGA at a resolution of 640 by 200 pixels.
But the 140 XT's screen doesn't preserve
the normal aspect ratio of a CRT. The
screen is shorter in height, but as a result
it takes up less room. Interestingly
enough, the 140 XT is slightly larger
than the PC-4641 overall.
The 140 XT' s smaller screen makes
life a little easier if you use the computer
while traveling. Although the length of
the computer is important if you're in
tight seating on an airliner, the size of the
screen is critical when it comes to find
ing a comfortable viewing angle. The
140 XT's screen will adjust to any angle
from straight up to completely flat, a
much greater range than that available on
the PC-4641.
continued

Sharp PC-4641, GRiD 140 XT
WORD PROCESSING Sharp
GRID
XyWrite Ill+ 3.52
Med./Large Med./Large
Load (large)
:24
:31
Word count
:10/1 :18
:13/1 :41
Search/replace
:16/1:03
:19/1:22
End of document
:05/:37
:06/:51
Block move
:27/:26
:29/:28
Spelling check
:34/4:22
:44/5:38
Microsoft Word 4.0
Forward delete
1:04
1 :42
Aldus PageMaker 1.0a
:24
:39
Load document
2:14
1:38
Change/bold
1:13
1 :39
Align right
Cut 10 pages
:50
1:25
Place graphic
:16
:23
Print to file
5:59
9:25

D Index:
SPREADSHEET
Lotus 1-2·3 2 .01
Block copy
Recalc
Load Monte Carlo
Recalc Monte Carlo
Load rlarge3
Recalc rlarge3
Recalc Goal-seek
Microsoft Excel 2.0
Fill right
Undo fill
Recalc
Load rlarge3
Recalc rlarge3

0.82

0.61

Sharp

GRID

:14
:06
1:0 1
:28
:16
:05
:17

:18
:08
1:23
:36
:25
:06
:20

:20
8:47
:03
1:39
:05

:27
11 :29
:04
2:07
:07

0.67

0.51

DATABASE
dBase Ill+ 1.1
Copy
Index
List
Append
Delete
Pack
Count
Sort

D Index:

Sharp

GRID

2:42
:29
2:59
4:42
:07
3: 14
:23
2:09

3:27
:31
4:50
7:14
:09
4:02
:26
3:03

0.72

0.55

SCIENTIFIC/ENGINEERING Sharp
AutoCAD 2.52
Load SoftWest
9:34
Regen SoftWest
9:05
Load StPauls
2:39
Regen StPauls
2:26
1:59:27
Hide/redraw
STATA 1.5
3:42
Graphics
2:34
ANOVA
MathCAD2.0
5:13
IFS 800 pts.
FFT/IFFT 1024 pts .
5:54

D Index:
COMPILERS
Microsoft C 5.0
Xlisp compile
Turbo Pascal 4.0
Pascal S compile

D Index:
D Index:

GRID 140 XT

IBM PC AT

4:51
3:23
6:47
8:05

Word
Processing

0.24

0.18

Spreadsheet

Sharp

GRID

16:02

20:45

:16

:22

0.64

0.49

w

D Index:

0.68

0.53

FLOATING POINT
Sharp GRID
N/A
N/A
Math
Error'
Slne(x)
N/A
N/A
Error
e•
NIA
N/A
Error

D Index:

N/A

Database
Scientific/
Engineeri ng
Compilers

D Index:

4.57
4.61
13.84
18.47
10.37

8.96.
9.05
19.35
28.97
16.58

27.60 41 .29
53.86 117.29
0.51
1.66
1.67

0.74
2.74
2.88

9.12
7.17

16.22
13.82

0.83

0.49

D
D
D
D

Sharp PC-4641

I

VIDEO
Text
ModeO
Mode 1
Mode2
Mode3
Mode 7
Graphics
CGA:
Mode4
Modes
Mode6
EGA:
Mode 13
Mode 14
Mode 15
Mode 16
VGA:
Mode 18
Mode 19
Hercules

D

·Cumulative application index.
Graphs are based on indexes at left
and show relative performance.

-

Sharp GRID

5.0

12:43
12:15
3:30
3:17
2:36:49

LOW-LEVEL PERFORMANCE'
DISKl/O
Hard Seek 3
Outer track
Inner track
Half platter
Full platter
Average
DOS Seek
1-sector
32-sector
File 1/0 4
Seek
Read
Write
1-megabyte
Write
Read

2.3

GRID

All limes are in hours:minules:seconds. Indexes show relative performance; for all index~s. an 8·M Hz IBM PC AT= 1.

Sharp GRID
CPU
23.15 29 .64
Matrix
String Move
Byte-wi de
83 .27 105.73
Word-wide:
Odd-bnd .
83 .27 105.73
Even-bnd . 83.25 105.73
Sieve
129.27 168.09
108.06 139.27
Sort

3.1 *

Sharp PC-4641

APPLICATION-LEVEL PERFORMANCE

..........

p

•

Sharp GRID
GRiD 140 XT
15.56
15.56
15.34
15.34
N/A

23 .60
23.58
22.21
22.19
N/A

8.85
8.88
9.27

11 .59
11.59
12.11

N/A
N/A
N/A
N/A

N/A
NIA
N/A
N/A

N/A
N/A
N/A

NIA
N/A
N/A

0.65

0.47

IBM PC AT

N/A

NIA = Nol applicable.
' All limes are in seconds. Figures were generated using the 8088/8086
versio n (1.1) of Small-C .
2 The errors for Floating Point indicate the difference between expected and
actual values , correct lo 10 digits or rounded to 2 digits.
'Times reponed by the Hard Seek and DOS Seek are for multiple seek
operations (number of seeks performed currently set to 100).
• Read and write times for File 1/0 are in seconds per 64K bytes.

s For the Livermore Loops and Dhrystone tests only, higher numbers mean
faster performance.

D Index:

CONVENTIONAL
BENCHMARKS
Sharp GRID
UNPACK
10242.8313318.06
Livermore Loopss
(M FLOPS)
0.0021 0.0016
Dhrystone (MSC 5.0)
(Dhry./sec.)
992
763

CPU
FPU
Disk 1/0
Video

D
D
D
D

For a full description of all !he benchmarks. see " Introducing the New BYTE Benchmarks, " June 1988 BYTE.
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Circle 88 on Reader Service Card (DEALERS: 89)
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Finesse/ F
THE ULTIMATE
STRUCTIJRAL ANALYSIS
PROGRAM IN WINDOWS

Finesse allows you to Edit, Display and
Solve your structure simultaneously
With our stereoscopic 3-D view your
structures gain realism and depth

Data input in Finesse is extremely easy
and intuitive even for infrequent users

FEATURES
Virtually unlimited number of elements
3-D and Stereoscopic display
Point and click load selection
Shear - Moment diagrams
Steel, Concrete and Timber databases
Ultra Fast solver
Expanded memory use
Math co-processor support
Microsoft Windows Interface
Autocad drawing DXF file transfer

CUBE Systems Inc.
77 Metcalfe St. Suite 310,
Ottawa Ontario Canada K1P51.6
(613) 236 7067 tel
(613) 236 7515 fax
180
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While the PC-4641 's screen was well
lighted and crisp, the screen on the 140
XT was better. It was very bright, and
the characters were unusually clear and
didn't fade in and out when the text
changed, as they do on the Sharp and
some other machines.
My one complaint about the screen is
the manner in which it attaches to the
body of the computer. The two hinges
seem to work independently, and if you
are not careful, you can fold the screen
in such a way that it will bind on the top
of the drive housing . It also doesn't work
as well as the others in holding the screen
open.
The disk drives are directly behind the
keyboard ; a 720K-byte 31/z-inch floppy
disk drive is on the left, and a 20-mega
byte (65-ms access time) hard disk drive
is on the right. In front of the drives on
the left side of the keyboard are the status
lights . The 76-key keyboard has 12 func
tion keys across the top row. The arrow
keys are on the bottom right. GRiD has
superimposed the numeric keypad on the
letter keys .
The right side of the computer con
tains a contrast control for the screen, the
power switch, and the volume control for
the internal speaker. Near the volume
control is a tiny switch for choosing
whether to use the internal screen or an
external monitor . The communications
ports are on the rear of the machine, con
cealed behind a thin plastic door.
Along with the normal serial and par
allel connectors, there are connections
for an external monitor , an external
360K-byte 5 14 -inch floppy disk drive
($250), and an external keyboard. These
connections make it possible to use the
140 XT as your only computer. You sim
ply use an external monitor and keyboard
in the office, and detach them when you
leave.
My test machine included an optional
2400-bps Hayes-compatible modem
($300) , which mounts in the back of the
system. Unlike with the PC-4641, you
need only remove a small hatch and slide
the modem into place. You then replace
the mounting screws and change the Set
up program, and the modem is ready to
go. The modem is a Tandy, however, and
it's tan, not gray like the rest of the case.
This looks a bit odd, but most of the time
the door on the rear of the computer
covers it.
The modem has connectors for the
telephone as well as the standard line
connection. In addition, the GRiD has a
DIN plug for an acoustic coupler. This is
handy in hotel rooms where the tele
phones are hard-wired.

Using the GRiD 140 XT
The first thing you notice about the 140
XT is the brilliance of the screen. This is
one of the better screens for a basic lap
top. It ' s a quiet machine as well ; there's
no noise from the hard disk drive, and
you can control the volume when the ma
chine decides to beep at you.
When you start using the 140 XT,
though, it's clear that this is the less
speedy of the pair. The 8-MHz NEC
V20 processor is about 20 percent slower
than the PC-4641 's overall. The hard
disk drive is also slower.
GRiD claims that the 140 XT' s nickel
cadmium batteries will let the machine
run for up to 2 to 3 hours between re
charge>. The batteries lasted about 2
hours during actual use , and the battery
light came on after l 1h hours on my test
machine. Extra batteries are $80 each.
Like the Sharp PC-4641, the 140 XT
had no trouble running an array of differ
ent application programs .

Making a Choice
I didn't find a clear winner here; these
are both excellent laptop computers. And
they're worth what you ' re likely to pay
for them. You can buy the Sharp PC
4641 for substantially less than list price.
Tandy's corporate sales force sells the
GRiD 140 XT; discounts vary. Another
alternative is to look at the 140 XT's
cousin, the Tandy 1400 LT, which sells
for substantially less.
Before you settle for either machine ,
however, you should check out other lap
tops in this class, like the Zenith Super
sPort and the Toshiba 1200 HB. Both are
comparable to the two machines re
viewed here, and dealers tend to discount
them more heavily than the Sharp.
If you 're looking for a more basic lap
top computer to use exclusively for com
munications and word processing, and if
you can live without a hard disk drive and
a backlit display, you might want to con
sider the Toshiba TlOOO , which is rou
tinely available for under $700. If you
don't need a hard disk drive, another al
ternative is a notebook computer such as
the Zenith MinisPort or the Toshiba
TlOOOSE. These offer backlit supertwist
LCDs and substitute a RAM disk for a
hard disk drive . Prices start at $1699 . •

Wayne Rash Jr. is a BYTE contributing
editor and a member of the professional
staff of American Management Systems,
Inc. (Arlington, m). He also consults
with the federal government on micro
computers and communications. You can
contact him on BIX as "waynerash , " or
in the to. wayne conference.

eryone ows
it's better to share.
Des · 2.0.
You don't have to resort to complicated
contortions to share a printer or files
between two desktop computers. All you
need is DeskLlnk®from Traveling
Software.
DeskLink applies the
technology behind our
popular, award-winning
LapLink®to connect two
IBM or compatible comp
uters, including PS/2s and
laptops, with standard
phone wire.
Install DeskLlnk
in minutes
through a simple
connection to each
computer's serial port.
There's no additional hardware required
no need to tear apart the computer. Yet
DeskLink boasts communication speeds of
up to 115,000 baud.
Once you're connected, both computers
can instantly share a printer or files-all
completely in the background. And a pop
up Talk Box lets you send messages

between computers, even while you're
right in the middle of running your favorite
program.
Desk.Link includes everything you need
to start sharing-both 5-1/4 and
3-1/2 inch diskettes, universal
connectors, and 25-feet of
standard RJ 11 telephone cabling
(extendable to 100-feet).
And with a sug
gested retail price of
just$169.95 (less
than $85 per computer) , DeskLlnk
is perfect for
small offices or
work.groups.
So share the news with your
colleagues. For more information, see your
local dealer or call us at (800) 662-2652.

DESKLINK ~
Traveling Software, Inc.
t8 7CE North Creek Parkway, Bothell, WA 98011
Phone nwnbe r: (206) 483-8088

Traveling Software Europe
Lords Court, St. Leonurds Rond, Windsor

Berks, SU 308, England
44- 1-978-4938
JB\ l ls a registered trademark oflntemalional Business Machines, DeskLlnk. LapLlnk and the Tra\·eHng Sofiware suitcase logo are registered trademarks ofTraveling Software, Inc. C 1989 Traveling Software, Inc. A.11 1\ights Reseri:ed.
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Multiple
viewports
allow you lo
work on up
to four views
of your
draw ing at
the sa me

Windows menu system means
you'll learn fast. If you can use
Windows you can quickly use
Windows CAD.

Sophistic~t~

drawing feat '
include associaiive'
dimensioning /eras~~

·
hatching and mile~ ','
more .
''•i ·

process.
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FltiAfl\.CAD FOR WINDOWS.
DRAFIX" WINDOWS CAD:
At last the power of true, high performance CAD is available for
Windows. Drafix Windows CAD. With features that take you far beyond
any Windows drawing package you currently use.
Powerful CAD. Windows CAO is the first and only Windows soft
ware to provide all of the designing and editing functions demanded by
engineers, drafters, architects and other serious CAD users. It offers
multiple interactive viewports, allowing you to work in four views simul
taneously. Associative dimensioning, associative crosshatching and a
powerful macro programming language are just afe wof its features
and that's just the beginning.
Quick to learn, easy to use. Windows CAD lets you take full
advantage of your Windows experience. If you already use Excel,
Pagemaker, Micrografx Designer, or any Windows package, Windows
CAD will have you doing precise, accurate CAD design in no time. And
of course you can use all of the plotters, printers and video devices
that work with Windows.
From a proven line of CAD products. Windows CAD is the
latest in afull line of highly rated CAD software that includes Drafix
CAD Ultra, Drafix CAD QwkStart and Drafix 3-D Modeler.
Order your copy of Drafix Windows CAD today! Now if
you have Windows, you can have the full power of true CAD. Drafix
Windows CAD. Only $695. For more information call us today at

Drafix Windows CAD has features
you usually find In packages costing
Stimes as much!
Item Attributes 0 256 layers 0 8 colors
0 9 linetypes D Up to 60 dotobose attributes
toonyentity O Multiplelinewidths
Drawing Features 0 lines: singl~ doubl~
tangent, porollel,perpendiculor, multiple width
D Arrs/Cirdes 0 Curves/Splines 0 Polygons
ondPolylines D Ellipses D Pointmorkers
D Freehondsketching
Input Methods D Windows menu system 0
Keyboordequivolents O Ortholock O IOitem
ondgridsnops, including endpt, midpt, tangent
ondmore O Keyboordentryofcoordinotes
D OOPS(Undo)feoture D Dynamic Drag D
Ouick zoom/pen D Multiple viewports, oil octive
Powerful Editing Features D Trim entities
toeochother D Stretch O Fillet (round)
D Chamfer (bevel) D Erase 0 Copy D Move
D Mirror D Rotate D Arrays D Select items
by region, entity, onribute or combinations
Associative Dimensioning 0 linear,
Rodius,Oiometer D lingle,Continuou1,Bo1eline
O Ordinot~ElevotionorBeoringformot

D 23 terminator types 0 Any alignment
D Toleroncing O Englishondmetric
O FroctionorDecimol

Associative Crosshatching and Solid
Fill 0 15crosshotchponerns,ANSlspecs
0 64solidfills
Text Editing D Word processing window
O Multiplelontstyle1
On-line "Help" system
Macro Programming language
System Requirements 0 '286 or'386
processor 0 MicrosoftWindows2.1 or loter
D I Mb internal memory 01 ~<eo\ei
O Windows-supportedmouse
File Compatibility 0 Autocod DXF
0 Drofix CAD 0 HPGL0 COF, IDf for
dotoboseinforn1otion

Foresight Resources Corp.

1-800-231-8574

1-800-231-8574.
Excel, Pogemoker end Microgrofx Designer ore trodemork1 of their respective componies.
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Hard-Drivin'
Mac

Utility software is the key
when choosing among
these 300-megabyte
Mac hard disk drives
Rick Grehan

T

hree hundred megabytes . Roll
the words around on your tongue
a few times, look at that 20
megabyte hard disk drive you
bought for your Macintosh a couple of
years ago, and soon you feel a kind of
digital claustrophobia. But that much
storage space can also be frightening: A
300-megabyte disk crash would be equiv
alent to torching close to 700 full-length
novels . On the other hand, the thought
seduces: At last you have a place for all
those data files and utilities , and, my
goodness, what an AppleShare server
you could build!
I tested three SCSI-based hard disk
drives for the Macintosh. Each holds 300
megabytes or more of data in a package
not much bigger than a shoebox. They
are MicroNet's Wren Runner 330, Ra
cet's SA 338, and Jasmine's DirectDrive
300.

Across the Board
The SCSI bus on the Macintosh elimi
nates the installation hassles that PC
users sometimes face when installing a
hard disk drive . To add a hard disk drive
to the Mac, all you have to do is plug it in
and turn it on.
SCSI also gives you the ability to daisy
chain up to seven external devices. Typi
cally , the first and last devices on a SCSI
bus must include terminators, the passive
circuits that reduce noise on the bus. The

Clockwise from top: The Jasmine DirectDrive 300, the Racet SA 338, and the
MicroNet Wren Runner 330.

Racet and MicroNet units provide termi
nation via a plug cap that snaps into the
unused SCSI connector. Jasmine is more
discreet: A door on the drive's bottom
opens to reveal a portion of a circuit
board that holds a terminating resistor
pack.
If you use drives that operate along the
SCSI bus , you can conceivably unplug
any one of them, carry it to another Mac ,
hook it up, and keep on computing. I
wouldn't recommend this as standard
practice-none of these drive makers
sells its unit as a portable mass storage
device. But it's comforting to know that
if something happens to your computer
system you won't be dead in the water.
Assuming that you're in an office with
other Macs, you can access your data
from another machine while yours is in
the shop .

MicroNet Wren Runner 330
The MicroNet Wren Runner ' s rectangu
lar beige box stands about half again as
tall and deep as a full-height 5 1A-inch
hard disk drive. You set the drive's SCSI
ID number via a DIP switch on the unit 's
back. This isn ' t as elegant as a rotary
switch, but since you ' ll diddle with it
only occasionally , it' s probably not a
problem. As the name suggests, the
Wren Runner 330's stated capacity is 330
megabytes, but the actual usable space
shrinks to around 320 megabytes once
you ' ve formatted the drive.
The Wren Runner's power supply is
auto-ranging . This means it can monitor
and automatically adjust to local stan
dard voltage levels and surges . Conse
quently , you can operate the Wren Run
ner on voltages between 90 and 260 volts
com inued
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MicroNet Wren Runner 330

Racet SA 338'

Jasmine DirectDrive 300

Company

MicroNet Technology, Inc.
20 Mason
Irvine, CA 927 18
(714) 837-6033

Racet computes Ltd .
3150 East Birch St.
Brea, CA 92621
(714) 579-1725

Jasmine Technologies, Inc.
1740 Army St.
San Francisco, CA 94124
(415) 282-1111

Size

71/2 x 61/2 x 12 inches

7 x 5 x 151;3 inches

91/2 x 2112 x 101/2 inches

Hardware Needed

Any Macintosh with a SCSI port

Any Macintosh with a SCSI port

Any Macintosh with a SCSI port

Software Needed

Mac OS (which includes low-level
SCSI drivers)

Mac OS (which includes low-level
SCSI drivers)

Mac OS (which includes low-level
SCSI d rivers)

Documentation

User's manual

User's manual

DirectDrive owner's manual ; SUM
II manual

Price

$4395

$4995

$2795

Inquiry 852.

Inquiry 853 .

Inquiry 854.

AC . Unfortunately , the drive's power
unit makes more noise than some people
might tolerate . It didn't bother me, but at
least two other BYTE staff members
complained about the noise as they went
by my work area .
MicroNet's utility software is a joy to
work with. It locates all devices on the
SCSI bus and tells you how many mega
bytes are available on each. It lets you
format, initialize, and install the hard
disk driver on any device on the bus. (It's
not picky, either. It was happy to let me
install the MicroNet driver on the Jas
mine drive . More on this later.) If you
format the drive, the software is intelli
gent enough to figure out what kind of
Mac you 're running it on and adjust the
drive's interleave accordingly. For ex
ample, MicroNet sets the interleave to 6
to-1 on the Mac Plus, while on the Mac
Ilcx it picks a 1-to-1 interleave.
The utility software also includes a
series of read and write tests for SCSI de
vices. This is a destructive test, however,
and the help screen warns that you should
not try it unless you suspect something is
fundamentally wrong with the drive.
You can instruct a SCSI drive to mount
either at system boot or when you request
it . MicroNet provides a mounter desk ac
cessory that lets you do the latter opera
tion by selecting its SCSI ID number.
This is handy if you have more than one
drive hooked to the SCSI bus . The
mounter worked until I attached the Ra
cet drive to the chain; then the mounter
bombed repeatedly. Oddly, Micro Net's
other utility software easily mounted the
Racet drive.
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MicroNet also includes a useful share
ware SCSI evaluation utility (written by
William A. Long) that runs a SCSI disk
through a variety of low-level read and
write tests . I used the evaluator to mea
sure the disks ' seek times (more on this
later).

RacetSA338
The Racet SA 338 made an impression on
us as soon as it arrived at the BYTE Lab.
It shipped in a wooden crate, reminiscent
of the box that housed the Ark of the Cov
enant at the conclusion of" Raiders of the
Lost Ark"; Racet takes no chances with
transport damage . Racet's documenta
tion is also elaborately packaged in a
large binder with section dividers, title
pages, and other amenities.
Out of its crate, the SA 338 looks a lot
like the Wren Runner: an external drive
case that's been extended to hold a power
supply and controller electronics. You set
the drive's SCSI ID via a rotary switch on
the back of the unit. Formatted capacity
topped out at about 306 megabytes.
PCMS (personal computer mass stor
age) software runs the Racet system. The
factory had already partitioned the SA
338 drive into two volumes, even though
the unit held only a single hard disk
drive . Racet's software also allows you
to select whether the drive's volumes
mount at system boot-up or after a mount
request. PCMS displays a menu that lets
you select the volumes to be activated.
(Future releases of PCMS software will
let it enable any cache memory that re
sides on the drive's SCSI controller, ac
cording to Racet.)

Unique to the Racet disk drivers is the
capability to "span" more than one
drive. This is best done with one of the
company's dual-drive units (which I did
not test). Spanning lets you create a sin
gle volume that sits on two drives. This is
handy for huge files, but you've got to be
extra careful with your setup. If you lose
one of the drives, or if you change the
SCSI ID of one of the drives, you '11 irre
trievably junk the spanned volume .

Jasmine DirectDrive 300
The Jasmine DirectDrive 300 is a sure
winner in appearance. It's sleeker than
the other two units with their breadbox
appearance . Its footprint is only slightly
larger than that of a Mac Plus, so if
you're a Plus user, the DirectDrive fits
nicely under your unit. The Direct
Drive's power supply includes built-in
surge suppression, and surge-suppres
sion circuitry protects the two power out
lets on the back of the unit. If your system
isn't enjoying power protection already,
this is a nice bonus. Formatted, the Jas
mine's capacity totaled approximately
324 megabytes.
Feature-for-feature, the DriveWare
utility software from Jasmine matches
the other hard disk drive software that I
tested, except for one annoying charac
teristic . Once every 5 seconds or so, if
you haven't pressed a key or moved the
mouse, DriveWare snoops along the
SCSI bus to determine what devices are
connected and to update its display. You
have to wait a few seconds for DriveWare
to finish snooping before the program
continued
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Model 320 80386-20MHz
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perfor mnnce...cn pacity ... CL UB American
Technologies ...de/ ivers outrageous value."
PC WORLD September 1989

Sparrow Ul6
80286-16MHz
Model 2120 80286-12M Hz I Model 2100 80286-lOMHz
Model 316SX 80386SX-16MJ-fz

The Ultimate Business Computers
In 1986, CLUB American Technologies introduced the first
personal computers designed for heavy industrial and commercial
use. Since then, over 175,000 CLUB computers have been installed
worldwide and have been well accepted by the Fortune 500,
Government Institutions and thousands of small businesses.
This overwhelming success in CLUB's computers is a result of
excellence in engineering during w hich no details are overlooked
from the initial d esign to the final product. Also during manufa c
turing, each system is subject to an intensive SCBI process
followed by In-Circuit Simulation Field Testing.
Corpora te P.O's Welcome.

Government and OEM VARS Welcome.

If your business
is looking for a
computer that ca n
give you the edge
in today's competiti ve
marketplace, call today
and find out more about the
Ultimate Business
Computers from CLUB American Technologies.

(415) 683-6600
In Canada, PC Centre: (416) 470-0560
Internationa l: (415) 683-6659
Technical Support: (415) 683-6580
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Table 1: The three 300-megabyte hard disk drives show marked performance
differences when running on the Mac Plus and Ilcx. The random 110 test
consists ofBYTE 's File 110 benchmark, while the sequential /10 test
represents the combined results ofBYTE 's Big File (1 million characters) read
and write benchmarks. The figures indicate the average bytes-per-second
throughput over read and write operations. The numbers do not indicate
absolute throughput, but instead suggest a relative ranking ofthe devices. (The
MicroNet Wren Runner's throughput increased substantially on the Mac Plus
when caching was enabled. See text.)
BENCHMARK RESULTS
Average bytes-per-second throughput
Random 110

Sequential 1/0

MicroNet Wren Runner 330
Mac Plus
Mac llcx

46,800
80,200

69,200
339,500

Racet SA338
Mac Plus
Mac ll cx

54,000
75 ,600

175,500
297,200

Jasmine DirectDrive 300
Mac Plus
Mac llcx

49,400
72,300

169,300
283,200

Drive

will respond again to input.
I couldn't find any way to disable this
activity, and it made using DriveWare a
headache . Given that most people will
only add or remove SCSI devices when
all the power's off, it seems that a single
search along the bus when DriveWare
first comes up (this is how MicroNet's
utility software works) would be suf
ficient .
Partitions created with DriveWare of
fer more than those created on the Wren
Runner or the SA 338. Not only can you
indicate whether a partition mounts auto
matically or manually , you can also lock
a partition (so that it becomes read-only)
and make it private (so that access to the
partition requires a password).
Jasmine also includes Symantec's
SUM II disk utilities (for a complete re
view of this and other disk utilities, see
"Just What the Hard Disk Doctor Or
dered" on page 152) . I received mine
separately, but Jasmine says it now ships
the utility with its drives . The software
includes a file recovery utility (for unde
leting files), a tune-up utility (for opti
mizing disk usage by removing fragmen
tation), a high-speed floppy disk-to
floppy disk copying utility, a disk back
up utility, and a "toolkit" utility
crammed with everything from a disas
sembler to a sector editor.

On the High Wire
To compare the products, I ran a subset
of the BYTE benchmarks on all the
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drives , with each drive first connected to
a Mac Plus, then to a Mac Ilcx . I re
moved all RAM caching, network, and
INIT software that might skew the re
sults. Finally, I set the Mac start-up pro
cedure to "Finder only."
Interestingly , the drives did not rank
the same on the Mac Plus as on the Mac
Ilcx (see table 1). The most notable dif
ferences appeared on MicroNet's Wren
Runner , which was the clear winner on
the Mac Ilcx but the clear loser on the
Mac Plus. I attribute this to the MicroNet
software's ability to format the drive
with an interleave appropriate for each
Mac. It reformatted the Wren Runner for
the Mac Plus when I ran it on the Plus,
and for the Mac Ilcx when I ran it on the
Ilcx. Apparently, the interleave that the
software chose for the Mac Plus wasn't
optimal.
I also ran MicroNet's shareware SCSI
evaluator utility to gauge the seek times
of the units . The drives ranked the same
as they did on the throughput tests on the
Mac Ilcx. (This is understandable, since
the higher speed of the Ilcx places the
performance burden on the disk drive
rather than on the CPU.) The Wren Run
ner performed at 12 milliseconds, the
DirectDrive at 16 ms, and the SA 338 at
19 ms .
The SCSI evaluator also demonstrated
the difference a good driver makes . I ran
the evaluator's read test, first using the
SCSI read trap on the Macintosh and then
using the driver provided with the drive .

On the Mac Plus, the difference was as
much as 400K bytes per second in favor
of the manufacturer's SCSI driver. On
the Mac Ilcx, the difference was as much
as 700K bytes per second. The moral:
Use the driver that the manufactu rer
gives you .
While I was completing this review,
MicroNet sent me an updated version of
its utility program. This new version en
gaged the drive's on-board cache mem
ory . MicroNet told me that different
drives had different amounts of memory,
and enabling the cache would improve
performance only if available cache
memory was significant. I was able to
test the software using only the Mac
Plus, and the performance boost was
substantial for read operations. Random
read throughput improved an average of
l 7K bytes per second, and sequential
read throughput improved an average of
64K bytes per second.

A Moment of Madness
When Jasmine sent its drive, the com
pany at first neglected to send any man
uals or disks, and initially the unit
refused to respond to my Mac. In a mo
ment of madness, I initialized the Jas
mine DirectDrive using MicroNet' s util
ities . As I mentioned earlier, MicroNet's
software readily recognized and initial
ized the DirectDrive, so I knew the drive
and controller operated properly. Of
course, I didn't dare run the benchmark
tests on the drive with alien drivers in
stalled.
After Jasmine's DriveWare utility
software arrived, I loaded it onto the Mac
to reinitialize the DirectDrive. However,
when DriveWare saw what I had done to
the DirectDrive, it was not at all happy.
The situation reminded me of the advice
parents give about not touching a baby
robin that has fallen from the nest for
fear that the mother will smell the taint
on her chick and boot the poor thing out
forever. My situation was even worse:
DriveWare wouldn't boot the Direct
Drive at all. The solution: I sent the drive
back to Jasmine, where engineers per
formed their magic . They returned the
DirectDrive two days later, and it then
worked like a champ.
However, this experience raised a
rather disturbing question. By initializ
ing the DirectDrive, I obviously over
wrote some key information, and Jas
mine's DriveWare couldn't repair the
damage. Could errant software do the
same? Was it therefore possible for a
crashing program to clobber the drive so
severely that you'd have to send the unit
continued

Just Being Fast Isn't Good Enough...
Micronics 25 MHz and 33 MHz motherboards allow
you to maneuver in the 386 fast lane!
Some manufacturers push components and designs to
improve performance and reduce their costs. Pushing
components, even a little bit, creates the kind of heat
and stress that cause systems to crash and data to be
lost forever.
Micronics refuses to
give in to this practice. We
recognize there is nothing
more valuable than your data.
Our motherboards are designed
and manufactured with the
kind of reliability demanded
by todays' high performance
computers. These comput- ~
ers require devices such as: _
cache memory, fast static
RAM and coprocessors
originally used only in
mainframes. Advanced
operating systems

including UNIX and OS/2 require high levels of design
sophistication. Large databases, spreadsheets and
multiuser applications also have complex critical tim
ing requirements. Micronics motherboards are built to
meet these needs.
Advanced engineering,
• high quality, and unequ all ed
reliability:motherboards created
by Micronics to help keep you in
• the 386 fast lane!
Call now for more infor
mation and the Micronics sup
plier nearest you.
National WATS
(800) 234-4386
California
(408) 732-0940
FAX
(408) 732-6048

MICR ::: NICS
COMPUTERS

IN._ ,

Fully Utilizing the Power of the 386.
386 is a trademark of Imel Corp.

935 Benecia Avenue, Sunnyvale, California 94086
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NOW!! A high speed stand alone copier
for 51/4 and 31/2 inch diskettes
duplicates virtually any format
When your requirements call
for unattended, high speed du
plication of vir tuall y any 5V• or
3Vz inch diskette, Victory's
Stand-Alone V3200 Duplicator
is what you need. The reliable,
desk-top design is ideal for
both office and industrial use.
The V3200 features:
• Simple push-button operation
• Switchable 3V2 and 5V, inch
copy drives
• Support for most formats in
cluding IBM, Apple, Amiga,
and Atari
• Copy speed up to 250
disks/hour
• Batch Processing multiple
jobs with different formats
• Production statistics display
• Exceptional copy quality

Top quality copying
Victory Duplicators actuall y
improve the qualit y of copies
during duplication. The V3200
validates the integrity of each
master disk and verifies copies
bit for bit to ensure qualit y.
The system automaticall y
sorts copied disks into an ac
cept or reject output canister.
Do-it-yourse lf service
Victory systems have built-in
diagnostics to test and main
tain the system. A preventive
maintenance indicator alerts
you at regular intervals lo
check drive alignment and
clean drive heads using utili
ties included with the system.

back to the company? In these days of
killer virus programs, the possibility de
manded investigation.
I talked with a Jasmine engineer and
learned that Jasmine marks as defective
several good sectors (he was understand
ably unclear about how many) . Jasmine
then writes signature information to
those sectors for DriveWare to find . Mi
croNet's software had apparently over
written them. Before any faulty software
or virus could destroy this signature in
formation, it would have to execute com
mands at the level of the SCSI traps and 
overwrite sectors that the Macintosh
Finder would not even know existed . In
short, a crashing program probably
wouldn't destroy the drive.

The modular design of the
V3200 and Vii:lory's overnight
shipment of replacement parts
let's you service the system al
your location, avoiding costly
offsite repair and downtime.
Victory stands behind the
V3200 with a four month
warranty.

Call (800) 421 -0103.
And ask about Victory's family
of affordable Autoloaders.

VICTOY
ENTERPRISES
Technology, Inc.

The Results

Victory Plaza
lOll E. 53V2Street
Austin, TX 78751-1728
(512) 450-0801
In Europe call BFI: Paris (33-1) 45330137,
Frankfurt (49·6074) 27051. Milan (39-2)

33100535. England (44·6) 2288246,
Loadplan- London (44·1) 200-7733,
Loadplan-Aus1rolia (61-3) 525 4088

1·800·547-5444
In Ca nada, Call Toll Free 1-800-387-21 73

Call today, and get the Inmac Computer
Products Catalog!
•
•

Guaranteed Delivery •
Over 3000 Products
•
To Choose From

Instant Credit
45 Day
Product Trial
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If price were no object, I'd pick the Mi
croNet Wren Runner 330 . Its auto-rang
ing power supply means it's happy al
most anywhere you plug it in. Plus , I
found MicroNet's utility software easier
to work with than the others'. It 's true
that a hard disk drive is a hardware pur
chase , but once you start working with
the unit , you see the drive through its
software. The MicroNet's winning per
formance on the Mac Hex doesn't hurt its
appeal, either.
However , when I consider price, my
enthusiasm shifts. Jasmine 's Direct
Drive looks good at $2795 . It looks even
better when you consider all the software
that shows up with the unit and what an
attractive base for the Mac SE (or Mac
Plus) the DirectDrive would make . How
ever, I must also report that Jasmine 's
technical support appears to be perma
nently busy. Twice when I called (admit
tedly during peak hours) , I waited on the
telephone for at least 20 minutes listening
to a recording that repeatedly apologized
for the delay.
On its own, the Racet SA 338 might
have been impressive; its stature de
flates, however, when compared with the
other units . The SA 338 performed well ,
placing second in throughput (and first
on the Mac Plus when the MicroNet's
cache was disabled). But it is also the
most expensive unit.
What's most amazing is how well the
drives worked together: three drives
from three different manufacturers , con
nected to one Mac, all operating peace
fully with one another. And each held at
least 300 megabytes. That 's a lot of
folders. •

5558

Mail To: Imnac
2465 A11g11st i11e Drive,
San ta Clara, CA 95054
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Rick Grehan is the director of the BYTE
Lab . He can be reached on BIX as
"rick_g."

In OurBusiness, the
tnost important thing is
Your BottotnLlne.
You're reading a magazine
with hundreds of "look-alike" ads for
IBM Compatible Computers, they all
claim similar performance, outstand ing
quality, low price and great support.

How do you make your choice?
Price: Some show unusable
entry level o r giant overkill units, and
sock-it-to-you on the drives, monitors
and video cards you really need. Some
add outrageous freight, handling and
customization charges. We don't. We
advertise the industries largest selec
tion of complete drive and video con
figurations all unbelievably priced. All
priced delivered to your door.
Quality: Some claim quality
but offer only a 30, 60 or 90 day
warra nty . Our 5 year program is the
best and longest in the business ..

Circle 257 on Reader Service Card

PC Magazine, PC Buyers Guide,
Computer Shopper, Byte, and Personal
Computing all say the same thing
about PC Brand: "Outstanding quality ...
Rock Bottom Price." We couldn't have
said it better ourselves.
Support: Everybody claims it,
but check our facts, 30 Day Money
Back Guarantee (no RMA's required) ,
Toll Free Technical Support , Toll Free
Customer Service , On-Site Service, On
Site Installation, Leasing and Custom
ized "Built to your Specs" configura
tio ns. Even our FAX's are on Toll Free
Lines. Our support is so good it wins us
Awards.
Put it all together and it spells
our commitment to you, the Bottom
Line, the Best one in the Business. Call
us at 1-800-PC Brand Today.

PC BRAND OFFERS A FULL
RANGE OF COMPUTER SYSTEMS
NAME BRAND PERIPHERALS
AT THE LOWEST PRICES
FREE FREIGHT
TOLL-FREE SERVICE & SUPPORT
5-YEAR WARRANTY•
30-DAY MONEY BACK GUARANTEE
ON-SITE SERVICE
24-36 MONTH LEASING

ID) BRAND'"
Turn page for PC Brand Systems..
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Find OutWhy
We're Rated Nol for
Service &Support.
''PC Brand is the LL Bean of personal computer mail order. "
"PC Brand wants no unhappy customers, and it's seroice and supp ort policies help to insure that."

-Personal Computing's 10 Best Mail Order Companies, Feb. 1989

PCV20 AD-II _

_

_ _ $539

15 MH z Th rou gh p ur in a n XT. Norto n SI 4.0
512K RAM , 360K Drive, 84-Key board

(Cal/for standard f eature;)

PCBRAND 286/12 _ _ $799
12 MH z Clo c k , Ze r o Wai r Ope ration ,
Norton SI 15.3 La nd ma rk™ Sp eed 15. I MHz
512KRAM , 1. 2MB o r l.4 4MBDrive, IO I-Ke yboard

PC BRAND 286/20 _ _ $999
20 MH z Clo ck , Zer o Wa ir Ope rat io n
Norto n SI 23.0 La n dma rk" ' 26.7M Hz
512K RAM , 1.2MB or 1.44MB Drive , 101-Keyboard

PCV20AD-II

Standard Sys te m Features:
• 80286- 12 o r 80286-20 o pe ra ring a r 12 MHz o r
20MI-lz w/ Zero Wa ir Srates de live ring 15.3MHz
o r 26.7 MI-I z Effec ti ve Thro ughpu r
• 512K RAM ex pandable to 8MB o n rhe Syste m
bo a rd using 256K o r lMB lOOns RAM
• l. 2MB 5.25"o r I .44MB 3.5" Diske tre Drive
• H ig h p e rfo rma nce 16bit VGA Ca rds on a ll VG A
Sysre ms w / 1024 x 768 ca pability
• 1:1 Inte rl eaving Drive/ Flo ppy Dri ve Conrro lle r
• Enh an ced 10 1-key AT Style Keybo ard
• Hig h Ca pacir y Syste m Powe r s u pply
• Rea l Time Clock/ Cale nda r wi rh 5 Yea r Batte ry
• 80287 Co- Processo r Su ppo rt
• AM I BIOS w / fu ll MS/ DOS, O S/ 2, XEN IX, UN IX,
NO VE LL, 3COM and PCNET compari b ility
• Bu ilt-in Sysre m Bo ard LI M 4.0EMS ha rd wa re
• User config u rab le 1/0 timing pe rmitting com p
atib le o pe ratio n w/olcle r pe ri p he ra ls o r fa sre r
1/0 for ne w e r d evices
• 8 Slor mo th e rbo ard design (5 ! 6Bit & 3 8 Bit)

w/ 512k Hard Disk Drive, Mo nito r & Video Carel
Ha rd Drives

t Floppy
2 Flo ppy

40M B-45MS
66MB- 25MS

• Lo w profile Sli m Line Case
• Min i Size d esk top Tower ® Case
(see pboto 0 11 next page)
• LCD or Plasma Po rtab le
• Factory Insta lled RAM Upgrades
• Custom configurat ions w/Nam e Brand
pe ri p he ra ls of yo ur cho ice·
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5539
5624
5844
5994

Mo no

VGA/Mono VGA/colo r

5664
57,'9
S9·14
51094

$824
5899
511 04
51254

51054
SI 129
51334
$1484

PC BRAND 286/ 12
w/5 12k Hard Disk Drive, Mo nito r & Video Carel
Ha rd Drives

40MB-4 5MS
66MJ3-25MS
7IMl3-18MS
I IOMB-25MS

No Video

Mono

SJ 107
51332
$1472
51572

51207
51432
5 t572
51672

VGA/M o n o VGA/co l o r

51402
5 t627
51767
51867

51637
51862
52002
52 102

PC BRAND 286/ 20

• Medium foot p ri nt case w / 5 Dis k Drive bays

Options:

No Video

w/ 512k Hard Disk Drive, Mo n ito r & Vid eo Carel
Ha rd Drives

40Mll-45MS
66Ml3-25M5
71MB-18M5
I IOMB-25MS
150MB-17MS
320MB-16MS

No Vi deo

Mo n o

51307
51532
51637
51762

51407
51632
$1737
51862
$2357
52817

52 257

527 t7

VGA/Mo n o VGA/co l o r

51602
51827
51932
52057
52 552

51837
$2062
52167
52292
52787

530 12

53 247 ESO!

ESDI

---

Intel386
Technology
at 286 Prices
the 386SX-16
Only$1089

-·--- - - -

PC BRAND 386/SX-16 _$1089
16 MHz Clock , Zero Wait Operati on • Nort on SI 18.7 Landmark"' 18.3M Hz
512K RAM. l.2Ml3 or 1.44 Ml3 Drive. IOI -Keyboard

Standard System Fearures:
• 80386.SX Processor Operating at I 6MH z dd iv
ering I SMHz Effecti ve Thro ughput
5 l 2K RAM expand able 10 BMB o n th e System
boa rd using 256K and/ or lMB RAM
• l.2Ml3 5.25" or l. 44M U 3.5" Diskene Dri ve
• High performa nce 16bit VGA Card s on all VGA
sytems w / 1024 x 768 capa bi li ry
• 1:1 Interl eaving Dua l Hard Drive/Floppy Drive
contro ller
• En hanced 10 I -key AT Sr)'le Keyboard
• High Ca pacity 200Wa n System Power Supply
• Rea l Time Clock/ Ca lendar w ith 5 Yea r Ba11ery
• 80387SX Co- Processor Support
• AM I 13105 w ith fu ll MS/ DOS, OS/ 2, XENIX.
UNIX , l\OVELL. 3COM compatibility
• 8 Slot motherboard design (5 1613 it & 3 8Bit)
• Medium foot print case w / 5 Disk Drive bays
(Shown w/ o ptional Mini Size Tower ®Case)

Options:
•
•
•
•
•

Low profil e Slim Line Case
Mini Size desk top To \\'er ®Case
LCD or Plasma Po rtable
Factory Install ed RAM Upgrades
Custom configurat io ns w / Na me Bra nd
periphera ls o f your cho ice

.;.ooo

80386sx 16MHz S)'.,lt:lllS with:
11\\B RA~!. VGA Cird. Color .\loni1or
40,llll Hard Disk, DOS, 1/0

S-1.000

$3.000

so

PC BRAND 386/ SX-16
w / 512k Hard Disk Drive , Monito r & Video Carel
lfard Drives

No Video

Mono

VGA/Mono

40MB-45MS
66M l3-25MS
7 1Mll- 18 MS
1 IOMB-25M5
150MB- 17MS

5 1407
5 1632
5 1737
5 1862
52357
52817

51507
Sl 732
5 1837
51962
52457
529 17

5 1702
51927
52032
52 157

51937
52162
52267
52392

52652

52887 F.!->D1
533·17 ESDI

320~ 11l - 1 6MS

531 12

VGA/color

Call 1-800-PC BRAND
(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392
PC Brand, Inc. 954 W. \\l ashingwn St.. Ch icago. IL. 60607 Ca nadi an Fax = 3 12-226-684 1 C<tn:tdian Voice: 3 12-226-5200.
\\le are o pen Mon. thru Fri.: Sam 10 6pm Ct: m r:il Time. MasterCa rd. VISA. Discover, Checks
~ ~
and Approved P.0.s arc Accepted . Prices :ind specificatio ns su bject IO c.·h~mge. BYTE 14--13 ~
l.-i ~

IEBJ
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''TheBest
Lo-w-Cost
Alternative
Around!"

-PC Magazine, 25MHz 386 PC's, Feb. 14, 1989

PC BRAND 386/20 _ _ $1489
20 MH z Clock, Zero Wail Operatio n,
No no n SI 23.0 Landmark Speccl 26. IMH z,
1024K RAM , 1.2Ml.l or L44Ml3 Drive. IOI-Keyboard

PC BRAND 386/25 _

$1689

25 MH z Clock, Zero Wail Orcra1io n,
Nono n SI 28.2-Landma rk Speed 33.6MHz
No rto n SI3 1.6-Landmark Speed 43.5 w/ Cache,
1024K RAM ,l.2Ml.l o r 1.44 Ml3 Drive , IOI-Keyboa rd
11

The PC Brand 386/ 25
is a fascinating machine .
It offers flexible configura
tion... at a bar gain price ... 11
11
and the company backs
it all with what may be the
longest warranty on the
market ... PC Brand m akes
it possible to buy two com
plete sytems for less than
most competitors charge
for just one. 11
- PC Magazine, 25MHz 386 PC's

Feb. 14, 1989
H0j86 20 Mhz Systc111s with:
2/\ 11 ~

RAM, VGA C:1rd, Color Monitor

Standard Syste m Features:
• T ru e 20MHz o r 25MHzZ Inte l 80386 CPU
Operating wi th Zero Wail States
• 1024K RANI standard expandable 10 16M l3
using 256K and/ or IMl3 RAM
• l.2Ml3 5.25" o r J.44Ml3 3.5'' Diskeue Drive
• High performance 16bi1 VGA Cards o n all
VGA systems w/ J024x768 capability
• I: ! Interleavi ng Dua l Hard Drive/Floppy Drive
comro ller, 977.6 KB/ SEC Caching Controlle r
w/ ESDI Configurations
• Enhanced 101-key AT Style Keyboard
• High Cap:i_ciry 200Wau System Power Supply
• Real 'lime Clock/Ca lendar wit h 5 Year Banery
• 80287. 80387,orWe ile k Co-Processor Suppon
• AMI BIOS wi th fu ll MS/ DOS, OS/ 2, XE 'IX.
UN IX, NOVELL, 3COM compatibility
• 8 Slo t mo therboa rd design (5 16 Bil & 3 813it)
• Medium fom pri nt case w/ 5 Disk Drive bays
Options:
• Low pro fil e Slim-Line Case
• full o r Mini Size To we r ®Case
• LCD o r VGA Plasma Ponable Case
• 32k o r 64 k Cache upgrade (25M hz o nl y)
• Custo m configurations w/ Na me Brand

periphe rals of yo ur cho ice
PC BRAND 386/ 20

wi th Hard Disk Drive, Mo nito r & Video Ca rel
Hard Drives

No Video

Mono

40M B-45M5
66Mll-25MS
71Mll-18MS
! !OMIJ-25MS
150Mll-17MS
320Mll-!6M5

51895
51995
S2 120
52230
52760
S3205

SI995
52095
S2220
52330
52860
S3305

VGA/Mono VGA/colo r

52170
S2270
S2395
52505
53035
S3480

S2370
S2470
S2595
52705

53235
53680

E.S DI
ESDI

IOO+M BH:ird Disk. DOS
S6.000

PC BRAND 386/ 25
S5,000

with Hard Disk Drive, Monitor & Video Card
Hard Drives

$3.000
$2.000
Sl,000

so
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40M ll-·i5MS
66M ll-25MS
71Mll-18MS
IIOMB-25MS
150M B-17MS
320MIJ-16M5

No Video

52082
S2232
52362
52492
S3062
533 12

Mono

52 182
S2332
52462
S2592
S3 162
S34 12

VGA/Mono VGA/color

52387
52537
S2667
S2797
S3367
S36!7

52577
52727
52857
S2987
53557
53807

ESO I
IC5DI

386/33 CACHE _ _ _ $2799

Standard Sys tem Features:

33 MH z Clock, Zero Wa it Operation
Norton SI 45.9 • La ndmark 58.7 MH z
1024K RAM , l.2MB o r 1.44M 13 D rive . 101-Ke ybrnird

w / Zero Wait States Del ivering up to 58.7 I H z

-PC Magazine,-33MHz 386PC's,

October, 31, 1989

Simply put.. .We couldn't
have said it any better
ourselves/

t OO+ ~ l ll

Il:ird Disk. DOS. 1/0

7.\00

II

Effective Th ro ughput
•

Intel 82385-33 Cache Processor w ith 32K 25NS
St;iti c RAM St:tn dard. Field Upgrad;ihle to 64 K

"Here's a price $2799 ...
Must be stripped to noth
ing, Right? Wrong ... You
don't sacrifice quality for
low price either . The PC
Brand machines are an
efficient combination of
in-house engineering and
top-notch off-the-shelf
Parts."

80.% .BMhz Spil!:lllSwith:
·i t-. IB l ~A ~ I . VGA C:1 rd. Coh ir ~ l o n itti r .

• True 33 MHz INTEL 80386-33 CPU o per;iting

•
•

56. 250
55.000

1024K RAM Standard Ex panda ble to 16M l3
H igh performance 16bit VGA Cards on all VG A
systems w / 1024 x768 capability

•

1.2MB 5.25" o r I.44M B 3.5" Disk ette D rive

• 1: I Interleavi ng Du ;1l Ha rd Drivc/Floppy Drive
Contro ller, 977.6 KB/ SEC Caching Contro ller
w / ESDI Configuratio ns
•

so

Enhanced JOI-key AT Style Keyboard

/('
-1;,
·1,.) f"/

•

H ig h Capaci ty 200 Wa tt System Power Supply

•

Rea l Time Clock/Calenda r w ith 5 Yea r Ba11ery

• 80387 o r Weitek Co- Processor suppo rt
•

• 8 Slot mot herboard d esign
•

Full size case w ith 5 Disk Drive ba ys

Optio ns:
•

Fu ll size.: Tower ® Case (shown above)

• Custo m config ura tio ns w/ Name 13rand
peri p hera ls o f your choice
•

:'<:,;'(.

a(;r.

'~l.z
4

•

~
CQ,,17-.1
...!!'
"(.-1.
r.f/.

~

PC BRAND 386/ 33 CACHE

Phoeni x BIOS w ith Fu ll MS/ DOS. OS/ 2, XEN I X,
UN IX, NOVELL. 3COM compat ib le

. ,,,,,.1

w ith H ard Disk D rive, Nlon ito r & V ideo Ca rel
t-l:lni Drives

.!Q,,lll-45'\IS
66i\•IB-25MS

7tMll- t8.\IS
1IOM IJ -25MS
150M ll-l n lS
320Mll- t6MS

No Video

Mo n o

53 159
5335 4
3-t54

53259
53454

5 .~5 79

S3679
5·1 124
54634

54024
54534

5 .~ 55-1

VGA/ ~!.o n o

53454
53649
S37-< 9
53874
543t9
54829

VGA/colo r

53689
5388-i
5398-<
54109
5455·1 E.S DI
SS06·1 ESOI

Factory Ram Upgrades

Turn !he page f or Porlables & Peripherals

Call 1-800-PC BRAND
(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392
PC Brand , Inc. 95.-1 W. Washington St.. Chicago. IL. 6o607 Ca na d ian Fa x ir 3 12-226-684 1 Ca nadi an Voice= 3 12-226-5200.
We an: open !\·Ion. thru Fri .: Sam to 6pm Cent ral Time. Mastt:rCard, VISA, Discov..:r, Checks
~ ~ ~
a nd Approved P.0.s art: Aco.~ptcd. Prk:t·s and specific1tions suhjc.::cl 10 c hange. BYTE 14-13 ~ ~ ~
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Portables
with More
Power than
Desktops.
m

--,

-1 1
·I

r•,i
-- --

~

Backlit LCDs

--

from$174 5

VGA Plasmas from $2595
512K (286) o r 1024K (386) RAM
Se rial, Para lle l, and Game Po rts

Monitors•
Magnavox
. ... $79
7BM623 12" Amber Mono.
CM8762 13" HGO Color C640x200l .......................... 230
CM9043 13" EGA Color C640x350l ........................ 339
Mitsubishi
1381 14" Diamond ScanVGNEGA (to 800x600) .. $499
HL6605 16" VGNEGA (to 1280x 1024l.
.. ... 1295
HL6905 20" VGNEGA (to 1280x1024l .
.. ...... 2325
NEC
MultiSync GS-2A 14" Multi Mono (10800x600) $249
Mul ti Sync 2A 14" VGA(to 800x6o0) .
... 499
MultiSync 30 14" VGNEGA Cto 1024x768il ... 649
Mu ltiSync 40 16" VGNEGA (to 1024x768i ...... 1150
Mu ltiSync 50 20" VGNEGA (to 1280x1024) .... 2350
Panasonic
Cl391 PanaSync 14" VGNEGA (to 800x600l . $489
15"/ 19" l280x960 Grey Scale Monitors ..................... Ca ll
Princeton Graphics
Ma x 15 14" Mult ifrcq. Mono (10 1024x768 il ....... $249
UltraSync 14 14" VGNEGA (to800x600l ........ 520
UltraSync 16 16" VGA/EGA(10 1024x768 i) ......... 879
Princeton Publishing Labs
Mu lti view 15" Full Page w/adaplor (800xl000l .. $890
Relisys ( Top Rated by lnfoworld and PC World)
9503 14" VGA Mono (640x480), ............................. $135
9513 14" VGA (640x480)........................................ S369
1520 15" VGNEGA Multifreq (10 1024x768l ........... Call
Seiko NEW!
1440 (10 1024x768il Ca ll 1450(to1024x768) .... Call
Sony
1304 14" VGA (101024x768) ............................... .. $689
Zenith
ZCM-1490 14" Fla1screen VGA (640x480) ........... $619

L 2MB o r L 44MB Flo ppy, 86-Keyboa rd
The power, reliability a nd perfo rm
ance of our deskto p syste m mothe rboards
co mbin e w ith o ur p o rtab le cas ing to
ma ke o ur syste ms technica ll y un iq ue'
We suppo rt 3 b uilt-in , ex te rna ll y
access ib le di sk dri ves , e n ab lin g du al
(3.5" a nd 5.25") fl o ppys fo r Tnie in the
fi e ld media com patibility, a nd ta pe, CD
RO M drives o r o the r devices to deliver
desktop fun ctio nality in a Po rtable Unit.
Simu lta neous inte rnal AND exte rna l
mo nito r suppo rt , VGA functio nali ty , 2
o pe n ca rd slo ts and o ur unique 3 drive
suppo rt, pe rm it this fa mily to be used as
a "Comple te" in the office syste m w hich
you ca n pick up a nd take ho me.

Modem s

Actual VGA PLASMA Screen Image
Stan dard Sys tem Features:

• All perfo rmance and compati bili ty fea tu res as
in desktop models featured on previous pages
• 3 Accessible Drive 13ays for 2 5.25" & 1 3.5" Units
• 2 Availab le Pe riphera l Card Slots
• 16 Grey Scale 640x480 VGA Plasma or 4 Grey
Scale 640x 400 CGA/ Mono Graphics Backlit
Supe rtw ist LCD Display
Simu lta neo us inte rnal and exte rna l d isplay's
• 200Wan Au to Voltage Switchi ng Powe r Supply

LCD Backlit Portables

VGA Gas Plasm a Portables
Drives

286/ 12

286/20 386/ SX-16 386/20

Drives

286/ 12

286/20 386/SX-16 386/20

386/ 2S

I Flopp}'

52595
52995
53095
53395
53960

52795
53195
53295
53595
54 160

1 l'loppy
51745 51945
53550
·iOMB·28MS 52 145
52345
53950
66Mll·28MS 52245 52445
54050
11 0Mll·28MS $2545 52745
54350
549 10 ESD I I SOM B- 17MS 53 11 0 $3310

40MB-28MS

66MB·2HMS
l IOMD-28MS
150MU-17MS

194

52895
53295
53395
53695
54260

53350
53750
53850
54150
547 10
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52045
52445
52545
52845
$34 10

52495
52895
52995
53295
53855

386/25

52695
53095
53 195
53495
54055 ESDI

ATI
2400ETC lmcrnal Modem w/MNP5 ...
.... $165
2400ETC Ex1crnal Modem w/ MNP5 ........................ 205
Hayes
All New Lowe r Prices .. .... ...
.. .. Call
PC Brand 100% Hayes Co mpatible!
1200 ln1ernal(w/Jli1comSof1warc ) ............................ $49
.. ............ 70
1200 Ex1ernal .
2400 lmern:d(w/Oi1comSof1 warc) ............................... 89
.. ............. 129
2400 Ex1en:d .
2400 lmernal w/MNP5 NEW! ..................................... Ca ll
US Robotics
Courie r HST 14,400 .............................................. $599
Courie r Y.32 9600 Ex1crnal .
.. ........... 889
Courier HST/V.32 Dua l S1andard Modem ........... 995
Courie r 300-9600 lmernal! NEW! ........................ Ca ll

Call for Prices
on Scanners, Math Co-processors,
Digitizers, & Other Peripherals
" Oversized Items excluded fro m Free Freight

Video Cards
ATI
VGA Wonder w/256Kc16 bitJ ............................ $279
VGA Wonder w/ 512K C16bitJ .............................. 345
Paradise
EGA Auroswitch 480 W/256K ............................ $139
VGA+ w/256KCS bitJ .................................................. 219
VGA+ 16 w/256K06 llit l .......................................... 249
VGA Profess io na l w/512KCto800x600> .............. 349
VGA Professio na l II w/512K Cto 1024x768iJ ..... Ca ll
PC Brand
Mono Graphics w/ Printer Pon .
........ S55
CGA Color Graphics w/ Printer Pon ..................... 49
EGA Autoswitch w/256Kcs bitJ ...................... 99
VGA w/256K(8 bit) ............................................. 159
VGA w/256K 06 bit).............................................. 195
Video Seven
1024i VGAw/256K( 16 bit)....................... ............. $259
VRAM VGA w/ 256K. 512K (1 6 bitJ ...................... Ca ll

Disk Drives
360K 5.25" H H lllack ....... ............................... ....... $75
720K 3.5'' HH Black w/5.25" Mounting ...................... 80
1.2MB 5.25" Hl-1 Grey ..
... 85
1.44MB 3.5" 1-IH Grey w/S.25" Mounting .................. 95
PS/2 Floppy Drives
CMS 5. 25" 360K-PS/2 Ext.Floppy ......................... $199
Hard Disk Drives:
Iomega
... $765
B120! Single 5.25" 20M ll Int. w/o entlr.
B1 44 I Single 5.25" 44Mll lnt w/o cntlr. .. .. .......... 995
B244X Du a l 5.25" 44Mll Ext w/o cnt lr. . ..... ..... 1995
Micropolis
330MB 18ms 1558- 15 ESDI Full Hgt. ................ $1550
640MB............... . .......................
............ 2695
MicroScience
66MB 28ms 1-IH 1060 RLI. .
...... $419
116MB 28ms HH 1120 RLL ................................... 629
Miniscribe
71MB 18ms M3085 ~I FM ....................................... S595
150MB 17ms M3180E ESDI 1/2 Hgt ................... 1195
320MB 16ms M9380EESDI Full Hgt. ................... 1595
Priam
130MB 20ms IDl30AT MFM Full Height .. ... S1395
160MB 28ms ID1 60EC ESDI w/CNTRL .............. 1650
330MB 20ms ID330EC ESDI w/CNTRL .............. 2250
Seo gate
20MB 65 ms ST225 w/>.'T Controller ....... ...... 5249
20MB 351i1s ST! 25 w/XT Controller . . ... .. .. ...... 299
30MB 65 ms ST238 w/XT Controller ...................... 269
30MB 35ms STl38H w/XTController .................... 355
40MB 28ms ST25 I-I MFM .
. ............. 349
40MB 24ms STI51 (voicecoil.3.5". in 5 I/4") ...... 4 19
80MB 28ms ST4096 Full Height MFM
......... 590
Toshiba
66MB 25MS MK134 RLL ....
.......................... $429
Please Ct11/ For Orber Models Not Listed and
Ask Abo1111he New.COMDEX Announ ccme1lls
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Novell Networking

Tape Backups
40MB PC llrond fo rAT/XT Internal QIC-40 .......... $ 199
40160M B Colorado Memo1y-lnterna l QIC-40 ......... 279
60M B Archive Int. or Ext. w/Cntrl. .................... 590
60MB Maynard ~ I aynstream Ponabk .................. 889
150MB Archive Internal/ External ............ 92511250
150MB Maynard Maynstream Ponable ........ 1395

Printers•
Brother
HL-8e La se r (Wll. 1IPGLl Editor's Choice ........ $1875
HL-8PS Postscript Editor's Choice ...................... Ca ll
Canon
BJ130e Wide Camidge. 360dpi. QUIE·n ................ Ca ll
LBP , LBP8-II I L:iser Printers "/Fonts ................... Ca ll
Epson
LX8 10 180/30 .......... 189 LQ510 180160 ........ 329
FX850 330/RR .......... 34 5 FXl 050 26·1154 ......... 44 5
LQ850 330/88......... Ca ll LQ1 050 330/88 ........ Ca ll
LQ950 264/RR........ Ca ll LQ2550 400/ 108 ...... Ca ll
Koda k Dicon ix
150Pl us 150/50 ........ 315 300\W 310173 .. ..... 439
Hewlett Packard
Deskjet Plus.
.710 Lase rjer II ............. 1720
Lase rjet !IP . IID printe rs
............ Ca ll
Laser Jet Accessories
PDP Pacifi c: P:1g~ Postscrip1 Emulatio n ........ .... ... .... $559
PDP Plotter in Can ./25 in 1 Can.
............... Ca ll
CPI Superfont Can . :idds I50 fonts ............................ 295
CPI !Mil Memrny Kit . 319 CPI 2MI! ~I e moryKit .. 549
Princeton Publishing
PS-388 Postscript HISC bo:ird ................................. 2250

Novell
4 User ELS 286 Level 1 ............................ $429
8 User ELS Level ll (Version 2. 1SJ .................. 939
Adva nced Netware 286 (Ver. 2.I5l .............. 1850
SFT Netware 286 (Ver. 2.15) ......................... 2850
Netwa re 386 .... ..................................................... Ca ll
Gateway ( PC Magazines l'dito1' Choice)
GI Ethernet AT 06 bitl ........................... ............. 5435
GI Ethernet CHbitl ................................................... 265
GI Ethe rne t for PS/ 2 .............................................. Ca ll
Standard Micro
PC130 Arcnet Board. ....
................. .............. $135
PC270E Twisted Pair Arcnet Card ............................ 139
PC500-WS 16 llit Work St:tt ionlloard .................... 375
PC500-FS 16 llit File Server lloord
...... .... ...... 449
PC 550-\VS 16 Bit Twisted Pair Work Sr:uion /Jd . 395
PC550-FS 16 llit Twisted Pair File Server lld ......... 495
.. 439
PSI 10 Mcnet Board for PS/2
ARCNET passive/ Active Hubs ................................ Ca ll
Tiara
. ..................... Ca ll
4 Po rt, 8 Po rt Hubs .
La ncardl A 8 l3it AllCNET Board .
89
La ncardl E 8 Bit ETHERNET Board .
........ 199
La nca rdl E 8 Bit Twisted Pair ETiiEHNET .............. 329
Western Digital
Ethercarcl+ w/ Novcll Dri vers . ...................... ....... S219

Ethercard+

A

for PS/ 2 ............................................ 320

Free Freight*
30-Day Money-Back Guarantee
Toll-Free Service & Support

Fast Postscriprforyour HP Lase1jetfl.I

NEC
P2200XE 192154 ...... 335 LC890 Laser ............ 3190
Okidato
ML320 300162 ......... 34 5 ML321 300162 ........ 479
ML380 18060........... 359 ML390 270190 ........... 475
ML391 270/90 ....... 655 ML393 .1501120 ......... 995
Panasonic (New Mod els Lisred)
1180 192138 .............. 189 11 91 240/48 ............... 245
11 24 192/63 .... ..... 339 1624 NEW!...
..... Ca ll
Toshiba
321SL 216/72 ...... ..... Ca ll 341SL Wide Carr ...... Ca ll
351SX 3601120 .. .. .... Ca ll Express 311 ............ Ca ll
Call a bow 400dpi Postsrlpt Compmible laser Printers

Power Protection Products
Comp le te Line or Elgar, PT!. Tripplite ................ Ca ll

No Credit Card Surcharges

Software
Aldus Pagemaker .. .. ................. .......... . S499
Borland Quattro
............. .. ..... ..... ..... 95
Centra l Point PC Tools 5.5
....... 79
Lo tus 123 3.0, (DOS+OSl 2)
... . 339
Microsoft Excel 2.1
......... 309
Microsoft Word 5.0 .....
. ... 205
Quarte rdeck Desqview 386 ..
. ......... 11 5
Wo rd Perfect 5.0 .
. ....... 220
Xerox Ventura Publisher 2.0 ...
. ... 499
Please Call For Otber B11si11ess Software Tilles!

Call 1-800-PC BRAND
(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392
PC Brand, Inc. 954 \'ii. Washington St.. Chicago , JI.. 60607 Ca nad ian Fax# 312-226·6841 Canadian Voi ce# 3 12-226-5 200.
Wit: are o pen Mo n. thru Fri .: Sa m to ~pm Ce ntral Ti~1_e . ~lasterCa_rd , VISA. Discover, Checks
~ ~
and Approved P.O.s are Acce pted . Prices and spec1fica 11ons subi ect to change. BYfE 14-13
~

lffiJ l . . i
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Seven great reasons to own the newest
high-resolution Super VGA graphics card:
theVideo SevenVGA 1024i.
It's sharp. Our new graphics
card dramatically improves the
•
performance of all your appli
cations. You can choose up to 800x600
or 1024 x768 resolution with 16 on
screen colors, or 256 colors at 640 x 480~
Plus, 132-column text support helps
you get the most from your spread
sheet applications.
'102,1x768 resolution is intcrlnccd: 1024x 768x 16 nnd 6•10x480x256

resolution requires 512K DRAM con!igurulion.

II

It's fast. 50% faster than
standard VGA.'Ihle 16-bit
technology increases the speed
of all your graphics and text applica
tions on an IBM PC/AT/XT, PS/ 2
Model 30 or compatible.

It's versatile. It works in an
8-bit or 16-bit slot. You can
easily upgrade it from 256K to
512K DRAM. And it lets you get the
most out of today's popular MultiSync,
Multiscan and 8514 monitors, including
the MultiSync 3D and Seiko CM-1430.

3

It's 100%compatible. Guaran
teed to run all your VGA, EGA,
CGA, MDA and Hercules soft
ware applications. It's even easy to
install. 3 easy steps is all it takes.

4

Itsupportsmoresoftware.No
graphics card gives you more
high-resolution drivers,
including Windows/ 286,Windows/ 386,
Presentation Manager, AutoCAD,
AutoShade, P-CAD, VersaCAD, GEM/3,
Ventura Publisher, Lotus 1-2-3,
Symphony,WordPerfect, and WordStar.

5

And it's affordable. The new
Video SevenVGA 1024i, a very
sharp, very fast high-resolution
Super VGA graphics card for only $397
with 256K DRAM. $497 with 512K.
So before you settle for just any
VGA card, ask to see the big news in
high-resolution graphics: the new VGA
1024i from Video Seven.
Fbr more information and the name
of the dealer nearest you, call toll-free
(800) 238-0101 From within California,
call (800) 962-5700. Or call (415) 623-7857.

7

Some restrictions up1>ly lo Headlund Tuch nology's warranty and com·
pntibllity scunrnntce. Video Seven isn trademark of Hendlund Tuchnology
Inc. All othor bra nd und product nnmes mny be trademarks Of their
res1>ecti ve compunics.

It comes with a full 7-year
warranty. We can do that
because we build all our
products using our own Headland
Tuchnology chip and card design capa
bilities to ensure they will live up to
our reputation for quality and
performance.
Plus, the new VGA 1024i card comes
with the exclusive Best ofSeven support
package that InfoWorld rates a "hearty
excellent'.' You'll get free disk and BIOS
updates, bulletin board service, and our
unlimited toll-free technical support.

6

VIDEO SEVEN
Best of Seven
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Postscript
in the Palm of
Your Hand

PacificPage gives
HP LaserJet II users
a Postscript clone
to call their own
Howard Eglowstein

isguised as a run-of-the-mill
font cartridge, PacificPage
from Pacific Data Products is
a full-featured Postscript in
terpreter that fits neatly into the car
tridge slot of your Hewlett-Packard La
serJet Series II printer. It requires no
software drivers, weird controller
boards, or internal modifications to the
printer. You just insert the cartridge and
turn on the printer , and your Series II
printer becomes PostScript compatible.
The secret? Pacific Data found a way
to put executable code into a LaserJet II's
cartridge slot. PacificPage consists of
1.5 megabytes of ROM with 35 fonts and
the PhoenixPage interpreter from Phoe
nix Technologies.

D

PCL Peters Out
LaserJet users share a common problem.
Many people bought one because of its
high-quality text and graphics. But it
didn't take long to realize that the stan
dard 512K bytes of memory just wasn 't
enough. Adding 1 or 2 megabytes of
memory does the trick for a while, but a
full page of graphics takes about 1 mega
byte of memory , and each additional font
takes a healthy bite out of the memory
that's left.
Also, you're stuck with plain old text
when your applications can use Post
script to provide the variety of font dis
plays that the LaserJet doesn't offer by it-

self. The standard LaserJet download
ables will print black text in the typeface
that you select, in either portrait or land
scape orientations . PostScript can rotate
fonts in any direction , in a large range of
typefaces.
Desktop publishing is an obvious ap
plication. PageMaker can set fonts in al
most any size and can position graphics
anywhere on a page. A standard LaserJet
requires one downloadable font for each
attribute, size, or typeface ; it 's amazing
how fast you can fill a hard disk with
fonts . But PostScript can give you the
power you need without sacrificing the
space on your computer's hard disk.
The PacificPage cartridge succeeds
because it provides all these capabilities
without forcing you to modify your
printer , give up HP Printer Control Lan

guage (PCL) compatibility , or spend an
arm and a leg. Postscript is here to stay,
and PacificPage lets you take the plunge
without going in over your head .

Thanks for the Memory
The PacificPage cartridge requires 2.5
megabytes of printer RAM. Storing the
full-page bit map takes up 1 megabyte;
the interpreter uses the rest for general
execution and font caching. Assuming
that you've already added 2 or 4 mega
bytes of RAM to your printer , you sim
ply insert the cartridge into the left car
tridge slot and turn on the printer. If you
need to add RAM , any standard memory
upgrade will do . Pacific Data sells 1-2-4
Plus, an expandable board that provides
1, 2, or 4 megabytes of memory ($395
continued
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with no memory, $945 with 2 mega
bytes) . You insert the memory into a spe
cial slot on the left side of the printer.
The first difference you'll notice is on
the front panel display. PacificPage re
places the usual HP messages with new
ones displayed in uppercase and lower
case letters. PacificPage puts the printer
on-line after testing memory and initial
izing itself. When you send it a page, the
display counts up to show the size of the
page in K bytes. The Form Feed light
blinks when the interpreter is active, and
the Ready light blinks as new data is
received .
Another big change is in the control
buttons . PacificPage remaps them from
the usual HP fare. On Line still toggles
the printer between on-line and off-line.
Other functions require you to press a
button once instead of holding it for 5
seconds. Reset reinitializes the printer,
and Menu lets you toggle from Postscript
to PCL mode. You change the printer I/O
and other parameters while in PCL
mode. Because the printer boots up in
PostScript, you need to change to PCL,
press Menu in the usual LaserJet way,
change the I/O parameters, and then
change back to Postscript. The process is
straightforward, though cumbersome.
It's much easier to use the utility soft
ware included with PacificPage to switch
from Postscript to PCL and back.

Timing Isn't Everything
Perhaps the most important attribute of
PacificPage is that it works flawlessly. I
printed hundreds of pages from many
different applications. I ran examples
from the Adobe "Bluebook," a collec
tion of sample Adobe Postscript files. I
used a number of third-party test applica
tions, as well as the test files from "Post
Script Printers Come of Age" (Septem
ber 1988 BYTE). Postscript programs
ran fine, and all the text was positioned
perfectly on the page.

General
compatibility with
PostScript programs
and operators
appears to be
excellent.

The print times for a large text file , a
small text file, and a one-page graphic
appear in table 1. Speed isn't Pacific
Page's forte; its performance is depen
dent on the processing power of the La
serJet. The HP LaserJet runs on a 68000,
clocked at 8 MHz with three wait states;
Apple gave the LaserWriter !INT an
11.5-MHz 68000. Thus, it's not surpris
ing that the LaserJet with PacificPage
ran from one-third to one half the speed
of Apple's LaserWriter !INT.
A good print buffer makes Pacific
Page a joy to use. Without a buffer, print
ing ties up the computer for a long time. I
experimented with both hardware and
software buffering, and I found that a
good buffer of either type worked reli
ably. The best software packages I found
were Quikbuf2 (which came with my
Intel AboveBoard) and Lasertorq from
LaserTools. Most important, your buffer
has to work efficiently and reliably from
within your applications . Microsoft Win
dows was the sticky wicket that kept sev
eral buffering schemes from running.

The Proof Is in the Printing
One reason you might use PostScript on a
300-dot-per-inch laser printer is to be
able to proof pages formatted for a Post-

Table 1: With the PacificPage cartridge, the HP LaserJet Series II printer
prints at about one-third to one half the speed ofan Apple LaserWriter llNT.
Both printers were driven at 9600 bps through the printer's serial port.
Times are in seconds.
SPEED TEST RESULTS
Printer

Large text
flle 1

Small text
flle 2

Graphics
file

660
303

142
70

361

LaserJet with PacificPage
LaserWriter llNT
'A 125K·byte, 16-pagefile with seven fonts.
A 25K-byte , six- page file with th ree fonts and graphics.

2

122

Script typesetter. Here, PacificPage
shines . Postscript typesetters most likely
will be running official Adobe Post
Script, which Adobe guarantees to be
compatible with its 300-dpi PostScript.
Any clone that claims to be compatible
will have to use the same font names and
have exactly the same font metrics as the
real thing . Otherwise, an Adobe-based
typesetter will produce different output
than the proofing device, making the
proofs worthless .
The PhoenixPage software uses font
technology licensed from Bitstream
Fontware and matched exactly with the
standard Adobe fonts . The resulting out
put is remarkably similar to the Laser
Writer's . Unfortunately, I wasn 't able to
compare it to any typeset copy.
Of course, Bitstream fonts aren't in
Adobe format, and you won't be able to
use the same downloadable fonts that
typesetters use. Pacific Data says that
you can use the Bitstream font outlines
available from most software outlets and
recommends that you use the "hinted"
versions. General compatibility with
PostScript programs and operators ap
pears to be excellent; I didn't find any in
terpreter bugs during testing.

ROM for Improvement
A few other points are worth mention
ing: The LaserJet II can support up to 4.5
megabytes of RAM. This first release of
PacificPage (version 2 .54) recognizes
only 2.5 megabytes . Any memory be
yond that is simply ignored. Also, this
release accommodates only the original
Series II printers. A later version of Pa
cificPage is expected to work on the
Series IID and IIP as well. HP is ship
ping an official Adobe Postscript car
tridge for the IID ($995) and may have
started shipping the IIP version by the
time you read this.
PacificPage isn 't the only way to get
PostScript compatibility on your Series
II printer. If you have enough system
RAM, some software interpreters can
perform Postscript emulation in your
computer and send the resulting image to
your LaserJet or dot-matrix printer .
These interpreters generally require a
fair amount of RAM, tie up the computer
for processing , and run at vary ing
speeds, depending on the speed of the
CPU. I have experimented with both
QMS's UltraScript PC plus and Laser
Go's GoScript. As much as I liked Ultra
Script, PacificPage (with a print buffer)
was more convenient to use .
Also, replacement controller boards
(such as QMS's JetScript) allow you to
continued
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Systemizing
The truly universal LAN alternative ...
Th_e Systemizer SC - features memory r esident
printer controller, spooling , E-Mail and file
transfer. For all M&DDS® PC's and compatibles.

SYSTEM

TAPE

BYPASS

NEW .KJB

COPY

PAUSE

~~~IT reo i1J
/

\

~yunshield~
I
I

four-wire cable

\

I

laptop

Example: 17 micros, of various brands, plus a mainframe, all sharing printers. data and E-Mail via
Systemizing. Note how some PC's on a token-r ing LAN are also part of the Systemizer LAN .

Systemizing has become the connectivity standar d
at many of the world's largest corporations and
throughout the federal government. Ten's of thou
sands are already in use . The new Systemizer SC
is the latest model in Applied Creative Technology's
line of Systemizing products, and it delivers what
95% of corporate computer users want from a
Local Area Network- at far less cost and com
plexity, and yet with much more versatility.

Corpor at e computing managers prefer Systemizing
over other connectivity methods because it offers :
• Guara nteed software/hardware compatibility.
• Ability t o mix PC's , LAN's , mainframes , laptops.
• Easy owner installation . Low cost cabling .
• 5 min. user training with no support needed after.
• Flexibility; readily accomodates growth and changes .
• Distributed processing for high speed and reliability.
And with the new SC, everyone can afford to Syst emize!

A Division of App lied C r eative Tech n ology Inc .

8333 Douglas Ave., Suite 700
Dallas, Texas 75225 U. S.A.
(214) 739-4200
Circle 314 on Reader Service Card
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PacificPage 2.54
Company
Pacific Data Products, Inc.
6404 Nancy Ridge Dr.
San Diego, CA 92121
(619) 552-0880

Y6
Y6
Y6
Y6
Y6
Y6
Y6
Y6
Y6
Y6

8 Mbytes of fast 32 bit memory.
Works in all Micro Channef1M computers.
LIM 4.0 driver provided.
Provides extended and expanded mem~y.
Fast and simple switchless installation.
Automatic configuration for DOS, OS/2 or UNIX.
Risk free guarantee. Two year warranty.
IBM approved ID. Fast delivery.
OS/RAM32 is $299 without memory.
Ask about our low price guarantee.
Call today 1-800-234-4232 or 617-273-1818

Hardware Needed
Any computer capable of serial or
Centronics printer output; HP LaserJet
Series II printer with 2.5 megabytes of
RAM
Software Needed
Applications that support Postscript
Documentation
User's manual
Price
$695
Inquiry 851.

supplement the LaserJet's processor with
a new controller. However, a replace
ment controller board is much more ex
pensive than PacificPage.

Capital Equipment Corp.
Burlington , MA. 01803
PS/2 and Micro Channel ar e trademarks of IBM

The Last Word

You've heard all about those
"Super-Big-Number-One" cartridges.
We've heard all about you
wanting Solutions, not numbers.

Introducing the Solution II TM
series of font cartridges,
featuring the quality, hand
tuned fonts , most requested
by demanding laser printer
users.
For those special needs, the
Custom Solution II TM cartridge
is custom engineered for your
unique requirements. Your
Custom Solution II TM cartridge
will include fonts, logos , signa
tures or other graphic images.

c:==~
=
-

'



~

ill
....i""'""'"'
""'"' j
Cumpu1cr 5'.•r 1•ic1.•s ltd .

Sol ulion

II TM

Mitchell Pacific
Su ite 1050, 10303 Jas per Avenue
Edmonton, Alberta Canada T5J 3N6
Fax (403) 420-0900
Phone (403) 425-0100
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Despite the slow performance, Pacific
Page is a "must-see" product. Most of us
who bought LaserJets did so because we
didn't need the full power of Postscript.
I find that it's much easier to print text
files , program listings , and quick proofs
on a PCL printer, and I couldn 't justify
buying a Postscr ipt printer for the
amount of time I'd use it. On the other
hand, PageMaker 3.0 likes Postscript
better than PCL, and Adobe Illustrator is
lost without Postscript.
PacificPage is not meant for people
who live and breathe PostScript-the
cartridge is not fast enough , and it
doesn 't support Adobe downloadable
fonts . People who need to print a lot of
Postscript should consider buying a fast
PostScript printer. But PacificPage' s
compatibility is excellent, installation is
trivial, and the cost is reasonable .
PacificPage may not be the last word
in Postscript, but it certainly says good
things about Pacific Data Products. I
recommend that anyone with a LaserJet
and an occasional need for Postscript
take a close look at PacificPage.
Now , if only I can figure out what do
with my box of HP cartridges and disks
full of downloadable fonts that I don't
need any more. •
Howard Eglowstein is a testing editor for
the BYTE Lab. You can reach him on BIX
as "heglowstein. "

DSC NEXOS 386 LAN BEATS NETWARE!
NEXOS is the clear winner!
NEXOS 386 beat NetWare® in oper
ating syste m benchmark tests per
formed a nd g u ara nt eed by th e
Lanqu est Group, an independent test
lab for the LAN industry. The results
reveal the truth about NEXOS' supe
ri or performan ce ove r NetWa re . In
fact, NEXOS proves to be as much as
SIX TIMES FASTER THAN NetWare.

Fast!
In real-world , user traffic e nvi
ronments on industry standard hard
ware using well accepted, multi-user
app li cati ons for database , spread
sheet and word processing, NEXOS
beat NetWare in performance
with a11 advantage of as much as
637%. You 'll work fas ter and expand
your LAN with confid ence when you
choose DSC NEXOS 386.

tion logg in g to th e se rver 's tape
drive. With NEXOS yo ur critical data
is safe!

Easy!

MS·WORD MULTl-USER STRESS TEST

Smaller is better!

12
WORKSTATIONS

NEXOS ' fast, reliable a11d co11siste111 perfo1·
ma11ce is clearly shown using a Compaq 386/ 25
server and 12 IBM PS/ 2 workstatio11s rwmi11g
the Lanquest Group's MS-Word be11chmark.

Secure!
It's important to protect fas t mov
ing data from co rrupti o n. NEXOS
fea ture s a compl e te data integrity
and protection system so powerful
that your data is protected even if
yo ur p owe r fa il s-without the
expense of a mirrored system or
UPS. NEXOS always writes complet
ed transactions to disk. If hardware
problems occur durin g a transac
tion-your data will re main intact.
Just restart the transaction with the
original-unchanged data. NEXOS is
prepa red with a continuous a udit
trail of entries and updates recorded
in real-time by NEXOS' tape transacNc1ware® is a rc~istcred tr.ick:mark of t\on:ll, Inc.

Flexible!

NEXOS' p owe r has been har
n essed w ith a n easy to use menu
sys te m th at wi ll h ave the system 's
administrator and use rs up and run
ning in minutes. Simpl e instruc
tio ns, familiar, DOS-like commands
a nd DSC techn ica l suppo rt mea ns
your NEXOS LAN system will wo rk 
for you for the users - and for
your company.
NEXOS 386 is a no the r qu alit y
n e twork in g prod u c t from DSC, a
$340 million leader in advanced
communications. From your desk
top to aro und th e wo rld , DSC is
d e live rin g the q ualit y ne tworking
solutio ns you demand '
To learn more
about NEXOS or
to become a11
authorized DSC
dealer call now.
Be sure to askfor
a FREE copy of
the full series of
benchma r k
results!

NEXOS gives you the flexib ility,
power and connectivity of 100% DOS
and NETBIOS application compati
bility. Run all the applications your
use rs demand a nd have access to
UNIX, SNA hosts and the public net
work.
With all this power it's ill<ely you'll
wa nt to put lots of data o n-lin e .
NEXOS' large-drive support pro
vides access to virtually unlimited disk
storage.
The uniq ue d isk ha nd ler makes
multiple hard drives appear as o ne,
providing contigu
ous fil e space
across mul t ip le
drives.
Connecting to
yo ur
ex isting
workstations is a
breeze. NEXOS
s u p p o rts mo re
than 30 worksta
inte rfac e
tion
1-800-BUY-.NEXOS
ca rds fo r PC, XT,
1-800-289-6396
AT a n d PS / 2
Fax: 408-954-5158
wo rkstations a nd
The DSC NEXOS 386 LAN Operating System
yo ur ch o ice of
topolog ies: Ethernet, ARCnet and
Token Ring support is standard
~ DSC Con:imunications
with every NEX:OS LAN!
~ Corporation
Circle 106 on Reader Service Card

New application. New network.
You know the drill.
You made it. You built a distributed application thattakes full advantage of the power ofyour network. You faced incredible
obstacles . And you swore if you survived, you'd never do it again . Guess what?
They want you to do it again .
This time, take a short cut. With Netwise ~ Our RPC TOOL"' lets you sidestep the obstacles by providing access to a
common platform forthe development of distributed applications. You write the application, then specify the network. Netwise
automatically generates your distributed processing code. All of it. Every time. That means your application can easily migrate
to any environment in the future . Banyan, Novell, Sun, 3Com and major software suppliers have endorsed this technology as
a standard for building distributed applications . Now it's your turn .
~
Call us for a free educational diskette. Or order the RPC TOOL for a free thirty
NETWISE ®
day try out. The development tool that lets your application be all it can be.

Put an end to the grunt work. Call us. 303/442-8280
2477 55th Street, Boulder, Colorado USA 80301
Netwise ls a registered trademark. RPC TOOL is a trademark of Netwise. Inc. Banyan is a regis tered trademark of Banyan Sys tems Incorporated .
Novell is a registered trademark of Nove ll. Inc. S un is a registered tradema rk of Sun M icrosystems. Inc. 3Com is a registered tra demark of 3Com Corpora tion.

Send Literature: Circle 359

Call me, l 'm interested: Circle 360
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NuBus boards and
an external SCSI
adapter give Macs an
easy entree into swift
Ethernet networks
Stanford Diehl

I

f you 're serious about linking several
Macintoshes together, at some point
you must abandon Apple's Local
Talk network. That may not be easy.
After all, LocalTalk is familiar, readily
accessible, and free. Alternative net
works need a significant commitment of
time , money' and resources .
If you expand to more than, say, 15
nodes , LocalTalkjust can't cut it. It will
likely suffer from too many data colli
sions and not enough speed. Two options
are the DaynaTALK and FlashBox en
hanced connection modules (see "LAN
Aid: Mac Booster Modules," November
1989 BYTE) , which can more than triple
transfer rates in LocalTalk networks.
But for optimum performance, you
should consider Ethernet, with its theo
retical data transfer limit of 10 million
bps . In this review, I'll look at three
Ethernet options for the Mac: Apple 's
EtherTalk NB board, Asante's MacCon
II/E interface board , and Compatible
Systems' external Ether+ adapter box.
Developed by Xerox at the Palo Alto
Research Center , Ethernet defines a
method for computers to communicate
with each other. Ethernet transmits in
formation in packets called datagrams
and uses a scheme called Carrier Sense
Multiple Access with Collision Detection
to ensure successful transmission of the

Mac Adapters
Embrace
Ethernet
datagrams. CSMA/CD attempts to send
datagrams across a clear cable, but, if
conflicts occur and transmissions col
lide, it notifies all nodes of the collision
and randomly selects a retransmission
time . This scheme can accommodate
much more traffic than LocalTalk can.

Speed Can Be Deceiving
At first glance , the difference in perfor
mance between Ethernet and LocalTalk
is staggering . LocalTalk transmits at a
standard data transfer rate of 230,400
bps, while Ethernet's theoretical limit
represents a 40-fold increase. But in the
real world , software overhead, reflec
tions , and noise hamper network perfor
mance and limit the Ethernet advantage .
Nevertheless , Ethernet can significantly
boost the performance of a Mac network,
especially as the network becomes more
complex. Our tests reveal an obvious
performance increase with Ethernet even
on a simple network setup .
I tested the adapter,s using tests devel
oped for the Optical Storage Technology
Product Focus (October 1989 BYTE) . I
established a simple connection between

a Mac II and a Mac IIcx using a thin
Ethernet cable and the interface adapter
to be tested . The Mac IIcx ran as an Ap
pleShare server, and the Mac II as a
workstation (see figure 1). Our network
software was AppleShare 2.0 and TOPS
2.1. The first test copied 25 megabytes of
data from the Mac II to the Mac IIcx and
back. A 5-megabyte copy and a simple
file search were also included. To gauge
application performance, I used the Fox
BASE +/Mac database application to ne
gotiate writes, sequential searches, and
indexed searches (see figure 2). In all
cases , the Ethernet connections outper
formed our " vanilla" LocalTalk setup.

EtherTalk NB
I began my tests with the $699 EtherTalk
NB (for NuBus) board from Apple . I
changed a single jumper to configure the
board for thin Ethernet (thin Ethernet re
fers to a system using flexible coaxial
cable to connect network nodes ; thick
Ethernet cables are larger in diameter
and are used to connect network trans
ceivers). I then slid the board into an
continued

Left to right: Asante Technologies ' MacCon IIIE, Compatible Systems ' Ether+ , and
Apple 's EtherTalk NB.
JANUARY 1990 • BYTE
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MAC ADAPTERS EMBRACE ETHERNET

BLACKSHIP
Your "BEST BUY" Company

Holiday Specials
386 SYSTEMS

•

"A reasonably priced system (Blackship 386/33)
that performs well ... it's easy to recom mend
this co mputer."
- BYTE IBM Special Edition, Fa/11989, p. 20
"Blackship 386/ 25 : Re liability at a Good
Pri ce . . . the on ly mac hin e tested that was
entirely trouble-free."
- PC WORLD, August 1989
"The Blac kship offers low price 33-MHz
perfo rmance ... we ra te it a very good va lue."
- INFOWORLD, July 1989
"Blac kship's 386/25 is low pri ce leader."
-INFOWORLD, May 1989
". . . one of the 80386-based clo nes that offer a
revolutionary new fea ture - affordabi li ty."
- BYTE, October 1988, p. 164
"... remarkably stro ng performance at ba rgain
prices.
- PC WORLD, June 1988
386/ 33 Mhz System . . ..... $~ $3195
386/ 25 MHz System _. . ... $Zi8:f $2395
386/ 20 MHz System ...... . $ ~ $1695
386/ 16 MHz System ....... $~ $1545
. $ll45
386SX/ l6 MHz System .. •

I

286 SYSTEMS

I SYSTEMS INCLUDE

•

• I Mb Memory
• 8 Expa nsion Slots
• 2 Serial, I Para ll el. • Math Coprocessor
Socket
and I Game Port
• Clock /Calendar with
• 2 FD I 2 HD
Controller
Battery Backup
• 1.2 Mb 5 11<1"
• Roo m for Up to 5
Floppy Dri ve
Half-H eight Drives
• Keytro nic Keyboard • 220W Powe r Suppl y

•

• Memory • Hard Drives • Tape Back up
• Video • Modems • Digitizers • Printers
• Plotters • Mo re ... CALL

lgi\t J:U1I
4031 Clipper Court
Fremont, CA 94538
415-770-9300
FAX 415-770-8674
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ETHERNET ADVANTAGE

LocalTalk
EtherTalk NB

3000
Ether+
MacCon 11/E

Figure 1: Although the
MacCon Ille consistently
outperformed the
EtherTalk NB and
Ether+, all three posted
notable data transmission
rate improvements over
standard LocalTalk. In
these tests , the server was
a Mac Jlcx running
AppleShare 2.0. The local
node was a Mac JI
running System 6. 0. 3.
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FOXBASE RESULTS

•

"Well-built newco mer is valu e leader among
su perfast ATs we tested."
- INFOWORLD, February 1989
"... its price/ performance rati o easily justifi es
PC WORL D's Best Buy reco mm endati on."
- PC WORLD, August 1988
286 / 25 MHz System ....... $~ $ll95
286 / 20 MHz System ....... $1,w.5' $1095
286 / 16 MHz System ..... . .. $~ $995
286 / 12 MHz System ........ - ~ $895
286 / 10 MHz System ......... ~ $845
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Figure 2: The Ethernet
adapters also outclassed
LocalTalk in tests of
application pe1formance
using FoxBASE +/Mac
database operations.
(Times are in seconds and
represent the average of
five trials.)
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open NuBus slot and attached a T-con
nector to the connector on the board .
Software installation was just as easy.
I loaded the EtherTalk Installer disk ,
double-clicked on the installer icon, se
lected the hard disk for EtherTalk instal
lation , and clicked on the install button.
From the Control Panel , I then clicked on
the network icon and changed the net
work driver from built-in LocalTalk to
EtherTalk. No sweat. A long list of net
working software supports the Ether
Ta l k dri ver , including AppleShare,
TOPS , and NetWare.
The EtherTalk NB ran flawles sly
under both of our test networking-soft
ware platforms, AppleShare and TOPS .

Write

Sequential
search

Indexed
search

Transmission speeds increased 30 per
cent to 60 percent over the Loca!Talk
configuration. The package did not in
clude any special utilities , but the docu
mentation was clear and well organized.
Although you shouldn't need it, a trou
bleshooting guide at the back of the
user' s manual offers suggestions if you
run into problems installing the board. A
glossary and an index are also included.

MacConll/E
Asante 's MacCon II/E Ethernet inter
face board ($595) slides into a Macintosh
NuBus slot to support both thin and thick
Ethernet cabling. The MacCon II/E is
even easier to install than Apple ' s Ether

RE V IE W

MAC ADAPTERS EMBRACE ETHERNET

EtherTalk NB

MacCori 11/E

Ether+

Company

Apple Computer, Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010

Asante Technologies, Inc.
1050 East Duane Ave., Suite G
Sunnyvale, CA 94086
(408) 736-3360

Compatible Systems Corp.
P.O. Box 17220
Boulder, CO 80308
(303) 444-9532

Hardware Needed

Macintosh II or other member of
NuBus family of Macintosh
computers

Macintosh II or other member of
NuBus family of Macintosh
computers

Any Macintosh with a SCSI port

Software Needed

System 6.0.3 or higher

System 6.0.2 or higher

System 6.0.3 or higher

Documentation

User's manual

Installation guide

User's manual

Price

$699

$595

$495

Inquiry 856 .

Inquiry 857.

Inquiry 858 .

Talk board. It has no configuration
jumpers to worry about. A configuration
ROM senses the connector being used
and automatically configures the board.
An LED indicates packet transmissions ,
receptions, and data collisions .
You load the software drivers through
the Installer module . The EtherTalk
driver is activated from the network op
tion of the Control Panel. As with all the
Ethernet adapters reviewed, software in
stallation was a snap . The MacCon Il/E
is fully compatible with Apple's Ether
Talk driver, so it will run under any net
work operating software that supports
EtherTalk.
The MacCon Il/E proved to be the
fastest of the adapters tested, helped by a
16K-byte multipacket buffer. The buffer
stores packets to relieve 1/0 bottlenecks
and to allow back-to-back packet trans
missions . The MacCon Il/E posted the
fastest times on every test we ran .
Asante includes no special utilities.
The documentation offers clear installa
tion steps, but that's it. It provides little
background and no troubleshooting in
formation. The manual also lacks a glos
sary and an index.

Ether+
Compatible Systems takes a different ap
proach to Ethernet connectivity. Instead
of sliding into an expansion slot, Ether+
is an external box that connects to the
SCSI port of the Macintosh. At $495, the
box offers a lower-cost alternative to in
ternal boards. You can connect Ether+
directly to the Macintosh SCSI port or to
the end of a SCSI chain. A SCSI chain
comprises up to seven SCSI devices ca
bled together and connected to the SCSI
port of the Macintosh.
Ether+ installation couldn 't be easier.
You simply plug one end of a 25-pin SCSI
cable to the back of the Ether+ box and

plug the other end into your Mac's SCSI
port. You then attach the Ether+ power
supply and your Ethernet cabling.
Ether+ supports both thin and thick
Ethernet connections.
From the front panel of the Ether+
box , display lights show status informa
tion, configuration data , and diagnos
tics . Display light I , for instance, indi
cates a thin Ethernet connection.
To install the driver software, you
boot from an Ether+ disk, double-click
on the installer icon , choose an active
drive, and click the install button . You
then select the EtherTalk driver from the
network module of the Control Panel. I
had some trouble installing the driver ,
but only because I had previously in
stalled the Apple EtherTalk NB board. It
seemed to confuse my Mac a little. I fi
nally junked the System Folder and rein
stalled the driver without incident. Not to
worry, though . In the real world, users
will rarely face such a conflict. After all,
few people would ever install more than
one EtherTalk dev ice per machine.
Ether+ is register-level-compatible with
Apple's EtherTalk driver.
The Ether+ package includes a utility
program called Manager+ . I found the
utilities simple to use and effective. Op
tions from the Manager+ menu cover
loopback testing , network statistics and
errors, SCSI statistics and errors , and a
chart displaying all SCSI devices con
nected to your Mac, along with their as
sociated SCSI identification numbers.
As expected, the SCSI connector
slows down Ether+ somewhat. It ran
faster than the LocalTalk connection but
slower than the two internal boards. The
documentation is clear and has an index.

small networks with simple traffic pat
terns . But when nodes start multiplying
and traffic gets heavy, your Local Talk
network will bog down . Even so, provid
ing all your nodes with an Ethernet inter
face is costly , perhaps prohibitively so.
You might consider breaking your net
work into a few LocalTalk workgroups
connected to an Ethernet backbone. That
way, you keep traffic manageable on the
LocalTalk nodes and use Ethernet to
handle the heavy-duty traffic .
The Ether+ external box offers some
unique advantages over the Ethernet
boards. It requires no internal slot, and
although it's slower than the internal
boards, taking 6 minutes longer to nego
tiate our 25-megabyte transfer test, it
does the job at an attractive price. Also,
it doesn't require a NuBus slot. Given the
wide range of Apple bus architectures,
that can be a significant advantage. Your
Mac needs only a SCSI port to join an
Ether+ network . If speed is not a pri
mary concern, the Ether+ box is your
best bet.
On the other hand, the two Ethernet
boards deliver better performance than
Ether+ , and the cards are tucked out of
your way . The MacCon Il/E edged out
the EtherTalk NB in our tests . It shaved
44 seconds off the EtherTalk NB ' s time
on the 25-megabyte write test. The dif
ference becomes negligible when small
files are transferred (a 3-second differ
ence when writing a 5-megabyte file) ,
but speed is not the MacCon II/E 's only
advantage. It delivers the performance
for over $100 less than the EtherTalk NB
board. For Ethernet connectivity , the
MacCon Il/E boasts the optimum bal
ance in the price/performance ratio. •

Taking the Ethernet Plunge

Stanford Diehl is a testing editor for the
BYTE Lab. He can be reached on BIX as
"sdiehl."

Not everyone needs Ethernet for his or
her Mac. LocalTalk should suffice for
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Most good work has an edge to it.
And good work turns into a
sharp, 300-dpi, colorful, awe
inspiring PostScript-compatible
business weapon on the Tektronix
Phaser CP Color Printer.
The Phaser CP works with a
color thermal-wax process for IBM
PC/XTI AT or bus-compatible
computers, in any variety of net
work configurations. So you can
finally put your color, HPGL and
PostScript-compatible applica
tions, not to mention every

computer user, to full use.
And in as little as 47 seconds,
you print out a document with a
virtually unlimited range of bright,
clear colors. You print out desk
top presentations. Transparencies.
Color layouts or comps. PC/CAD
design. Or just about anything
your heart desires.
To see a Phaser CP, or to find
the best remedy for paper cuts
once you get one call for more
information, 1-800-835-6100
Dept. 4J, or fax to (503) 682-3408.
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The best and the brightest.
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SOFTWARE REVIEW

Mainframe
Math on a PC
Run Macsyma,
the grande dame
of computer algebra,
on your PC
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Peter Wayner

nlike most PC software, Mac
syma-the well-known sym
bolic algebra program-has a
venerable 20-year history, and
that's both good and bad. The PC version
is an almost complete implementation of
the mainframe original that's benefited
from an estimated 150 worker-years . But
like other mainframe programs, Mac
syma is not a small system. The software
requires over 18 megabytes of hard disk
space to hold the program, and 9 mega
bytes more for swapping space on disk.
The biggest advantage of Macsyma's
20-year history is reliability. There has
been 20 years' worth of bug testing and
fixing, and, consequently, the Macsyma
code is quite stable and trustworthy.
Still, like any program, it's not perfect.
For instance, the manual's list of known
bugs mentions that Macsyma may flip
the sign bit when computing some deter
minants of sparse matrices. It would be
better to have the bug removed, but at
least there is a warning.
There's also a huge volume of folk
knowledge about the program. Many
books about Macsyma are already sitting
on the library shelves. Additionally,
campuses and laboratories are filled with
people familiar with the program and its
idiosyncrasies. Many people have even
written their own extensions to solve par
ticular problems, and some of the better
ones are included in the Macsyma pack-
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Menus save you keystrokes when entering equations into PC Macsyma, while
windows let you view the resulting graphs.

age as share files. These share files at
tack a variety of different problems, such
as finding Groebner bases, antideriva
tives, and solutions to periodic ordinary
differential equations. These files alone
make up several megabytes of informa
tion and experience.
Of course, old age brings its problems
as well. Although the basic foundation of
the system was designed years ago, layers
and layers of modification , revision , and
changes have been added. This is part of
the reason for Macsyma ' s large size. An
other reason is the language. Macsyma is
written in Lisp, and compiling this lan
guage into fast, efficient code is difficult
because Lisp handles all the memory
allocation.
There is, however, one big advantage
that Lisp brings to Macsyma: automatic
garbage collection . When Lisp runs out
of space, it repacks the memory and col

lects all the locations that are no longer
used. Symbolic algebra uses plenty of
memory, and, when big problems over
flow the bounds , garbage collection can
often free enough space for the program
to continue and finish. Macsyma actu
ally implements 9 megabytes of virtual
memory on the hard disk for itself. Most
good programs save temporary informa
tion to disk, but very few microcomputer
programs have used virtual memory on
this scale before. For example, Mathe
matica on the Macintosh does not use vir
tual memory techniques , which greatly
limits the size of the computations Math
ematica can handle (see "Symbolic Math
on the Mac," January 1989 BYTE) .

Macsyma with a Lisp
The basic structure of Macsyma closely
parallels the structure of its foundation ,
continued
JANUARY 1990 • B Y T E
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FREE

PC Macsyma
Company
Symbolics
Computer Aided Mathematics Group
8 New England Executive Park East
Burlington, MA 01803
(617) 221-1000
Hardware Needed
An 80386-based IBM PC AT
compatible with 4 megabytes of RAM , a
high-density floppy disk drive, and 28
megabytes of free hard disk space

FITTING

Try a fre e Microstat-II demo-pack

and see if ii isn '/ a perfect fit for your statistical
computing needs. You 'II gel your work done faster,
easier, with out costly train ing. Micros/at-If is
easy to use - there 's no complex command lan
guage to learn. You 'II be runnin g Micros /at-If
in minutes rather than weeks.

" .. . using Microstat-11 is a breeze:·
PC Magazine
Micros/at-If has what you need, from descriptive
statistics to multivariate analysis.

"Microstat-11 by Ecosoft is a genuinely
excellent menu-driven statistics pack
age at a moderate price:·
Computer Language
"Microstat-11 provides you more tools
at less than half the competition's price:·
Review Responses
lnfoWorld
Micros/at-II is up to eight times faster than other
packages with out compromising accuracy.

" .. . one of the fastest IBM PC statistical
packages we have tested '. '
InfoWorld
" Results are unusually accurate:·
Computer Language
Try our free Microstat-11 demo and see if it can't
simplify your statistical workload. This free demo
offer is good only while supplies last, so order
yours today!

Ecosoft Inc.
64 13 N. College Drive
Indi anapoli s, Indi ana 46220
1-317-255-6476 (Info.)
1-317-251-4604 (FAX)

1-800-952-0472 (Orders)
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Documentation
Reference manual ; user's guide;
installation guide; PC Macsyma release
notes
Price
$1950
Inquiry 883.

Lisp. Numbers and variables are atoms,
and Macsyma knows the basic rules for
grouping them into equations and func
tions . Much of the structure of the system
is based in one way or another on the
lambda expression, and, consequently,
there is no separation of data and func
tions . Equations can act on other equa
tions, and Macsyma always tries to re
duce everything to the simplest form .
For instance, if f(x) =x 2 , and you type
f(y 3 ), Macsyma combines the results,
simplifies them, and returns y6.
The process of simplification is the
most complex part of Macsyma' s job. It
must try to recognize when it can com
bine terms or cross out factors . If it finds
the integrate function applied to an ex
pression , it must try to find the correct
answer. For instance, if Macsyma en
counters Integrate([f(y 3 )J,y), it
must choose the order to evaluate the ex
pressions . In this case, it first expands
f(y3) to give y6 and then integrates with
respect to y and returns y 7 / 7. You can
control the amount of simplification or
expansion, and learning the often byzan
tine ways to do this is one of the neces
sary lessons in becoming a Macsyma
guru. For instance, you can specify that
polynomials be left in a regular or a ra
tional form; this can make a difference in
the speed in which Macsyma discovers
the answer.
The language doesn't, however, have
the Spartan simplicity of some Lisp im
plementations. Many baroque extensions
are available to tweak system perfor
mance for variou s problems . For in
stance, you do not have to specify the
type of parameters for a function, but

doing so could speed up the program.
There are also different versions of many
of the main functions used for integra
tion and other operations.
You can use the small functions that
these main functions use to internally
manipulate expressions and write new
simplification routines with them. This
can be an advantage for the clever user .
For example, you can access the differ
ential equation package in several ways .
You can feed the equation into the top ,
and Macsyma will try many methods
until it finds a solution. You can also try
the various functions for these different
methods alone, and the astute user will
be able to guide Macsyma into trying the
more specific techniques, like Laplace
transforms or Ince's nonlinear equation
variations. This sort of access to the
high-level functions is typical for all the
functions in Macsyma. Unfortunately,
you can only really strip away the top
layer of the program. The rest is still hid
den inside .
In contrast, the basic premise of Math
ematica's language is quite different
from Macsyma' s, and this has advan
tages and problems. Mathematica is first
a pattern-matching simplifier and later a
Lisp-like environment. Much of its struc
ture was influenced by latter-day pro
gramming language innovations such as
Prolog, ML, and Pascal. You can spec
ify extensions in the form ln(ny) : =
ln(x) + ln(y), and Mathematica auto
matically adds them to the table for
checking thereafter. But this flexibility
has its bad side. Several rules might com
bine in unforeseen ways to yield infinite
loops . Macsyma, in all its baroque glory,
also contains many of the same pattern
matching features, but they are not part
of the basic structure of the system and
are harder to use. Few people even re
member that the functions are there.

A Windows Environment
The basic interface of the Macsyma sys
tem is not much different from the old
versions that ran on teletypes and Tek
tronix terminals years ago. The equa
tions are formatted with special printing
commands that produce integral signs and
sigma summation marks out of a handful
of well-placed brackets, parentheses,
and other characters. The main differ
ence is that all this occurs in a window
that has menus to save you keystrokes .
Graphs appear in a separate window.
Macsyma runs on top of Microsoft
Windows . In case you don't have Win
dows installed on your system, Macsyma
comes with a smaller run-time version of
continued
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Windows to let you use the product. The
Windows environment lets you pass Mac
syma graphs and text to and from other
Windows applications, which makes
writing documents quite easy.
Macsyma's graphics are complete and
functional but lackluster. The system
can make line graphs of two- and three
dimensional functions as well as polar
coordinate graphs and contour plots. Un
fortunately, the output does not rival the
sophistication of Mathematica's. There
is no shading or color implemented, and
the general appearance of the plots dates
stylistically to the days when squarish
vector fonts were the best computers
could do .
Macsyma lets you create demonstra
tion files. These are just a sequence of
Macsyma commands and some com
ments that Macsyma will load in turn. A
demonstration file lets you watch the
commands run in auto-pilot and learn
from the author.
The manuals for Macsyma are just as
extensive as the system itself. There are
about 1000 pages of documentation di
vided into three manuals. The first man
ual is slim and describes all the details

The Hardware Variable

with at least 4 megabytes of RAM and
plenty of spare hard disk space (about 28
megabytes for everything).
I also ran a version of Macsyma on a
Sun-3/110 and found that the perfor
mance was slightly faster than on an
80386 system. The difference is that
these workstations have a much faster
hard disk drive. The floating-point cal
culations on the 80386 were much slower
because no dedicated hardware was
available.
Few will argue that PC Macsyma is
the grande dame of the computer algebra
world, and this position of age and expe
rience is the source of both its strengths
and its weaknesses. Researchers have
used the system for 20 years, and these
millions of hours of use have shaken sev
eral of the bugs out of the system and pro
duced a huge body of sample programs .
The guts of the system contain the ability
to do a great deal, but you have to con
tend with its baroque complexity. •

As mentioned earlier, PC Macsyma is al
most identical to its mainframe imple
mentations. Hardly anything is missing.
Unfortunately, it still needs a substantial
computer-a fast 80386-based machine

Peter Wayner is working toward a Ph.D.
in computer science at Cornell Univer
sity. You can contact him on BIX as
"pwayner."

about setting up the PC version . It also
discusses the differences between the PC
and mainframe implementation. The
second manual is a simple introduction
to computer algebra. It also has questions
at the end of each chapter and answers at
the end of the book. The final manual is
the largest, and it contains much of the
nitty-gritty details about the program.
The prose is efficient and aimed to
ward mathematically sophisticated engi
neers and scientists. When algorithms
are used, the manual often describes
them by name and references them. This
is one big advantage over Mathematica.
A good part of the manual is on-line
and accessible from the front end. Unfor
tunately, Macsyma must load the entire
help file into memory before it can
answer the first question. This takes
about 30 seconds. After that, the answers
to other help questions come instantly.

We Sell Know H
Printer Know-How
PC Printer Handbook is subtitled "a guide to increased
printer productivity". Your non-laser printer has dozens of
built-in features that are probably untapped because you're
not quite sure how to use them. This book makes it easy to
understand and use all of these
features. The companion disk
has several practical printer
utilities: online Printer Help;
printer font editor; printer control
aid, and more. Includes 5-1/4"
companion disk. Increase your
productivity with your printer by
knowing how.
ISBN 1-55755-075-1 $34.95
Book with companion diskette.

Available at B Dalton Booksellers, Waldens and Software Etc. nationwide.
In the UK contact Computer Bookshops 021-706-1188. In Canada contact
Addison Wesley 416-447-5101. Please write for your free catalog.
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Programming Know-How
PC System Programming for Developers is a
literal encyclopedia of programming know-how. It
clearly explains all of the technical aspects of
programming the PC whether you write in BASIC, C,
Turbo Pascal or assembly language. Includes two
5-1 /4" companion disks with 1MB of programs in
compressed format. More than 920 pages of pure
program-ming know-how.
If you program the PC and you
need to know how, this book
has the answers.
ISBN 1-55755-036-0 $59.95
920+ page book with two
companion diskettes.

We accept Visa, Master Card or American Express cards.

Dept. B1, 5370 52nd Street SE • Grand Rapids, Ml 49512
Phone: (616) 698-0330 • Fax: (616) 698-0325

To order direct call TOLL FREE: 1-800-451-4319

In US and Canada add $4.00 postage and handling.
Foreign orders add $12.00 postage per book.
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ForMoreAnd More Users,lhe
Latest Rom Lotus Doesn'tAdd Up.

The idea of juggling
spreadsheet technology.
two incompatible spreadLike multiple types of
sheets that will turn users
spreadinto haves and have-nots
sheet
has many managers worried.
linking.
It just doesn't make
Stunning,
sense.
new 3-D
Especially, when for
The/atestinspreadsheetlti1king
graphics.
saves time and reduces mistakes.
just $100 per user, you can
3spreac1s11eersca11beviewec1.
Presenta
upgrade everyone to a single, tion-quality output complete
superior spreadsheet that
with fonts , shading and
offers more than 3.0 and 2.2 grids. Extensive auditing
combined:
and debugging features.
Supercalc®5 from
And, of course, it totally
Computer Associates.
coexists with Lotus®1-2-3 ~
Whether you
XYZ°"'="'"Sl'oo
including menus,
are using an XT
~--. . - macros and files.
or 386, SuperCalc5 -- ... -.. There are also
delivers all of the
..
IBM®mainframe and
latest features and
VAX versions, (how
The most advanced 3·Dgraphics 1
1,
•
breakthroughs ID af/YSpreadsheethaseveroffered. ong will that tal\.e
lalus and 1-2-3 ore cegislered lrndemorks of Lotus Oevelopmenr Co1porofion. IBM is aregistered trademark of International Business Machines.

Lotus?) and all of them are
backed and supported by the
world's leading independent
software company.
Tu find out more, call
1-800-531-5236 (in Canada,
1-800-663-6904). And think
twice about - - - - 
any Lotus · MMM
upgrade.
For
most users,
it just
doesn't
compute.
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SOFTWARE REVIEW

Glockenspiel
Puts C++
to Work
CommonView is a C++
class library
for Windows and PM
Andrew Schulman

W

hy haven ' t more C pro
grammers switched to
C++ ? They've been wait
ing for someone to develop
useful class Iibraries . Glockenspiel' s
CommonView, a graphical user inter
face (GUI) toolkit for Microsoft Win
dows and the OS/2 Presentation Manager
(PM), is one of the first such libraries to
arrive on the scene.
C + + is defined by a tension between
the Spartan machine-oriented world of C
and the luxurious object-oriented envi
ronment best represented by Smalltalk.
An example of a Smalltalk-like C++
class library is Keith Gorlen 's enormous
public domain library for the National
Institutes of Health. As in Smalltalk li
braries , the NIH class hierarchy de
scends from a "cosmic" object from
which all other classes inherit. Com
monView, by contrast, is minimal. It
doe'i\n't implement a full-blown class hi
erarchy. For example, you can't cause
any object to appear in a window by
sending it the message " Print Yourself."
Instead , it's a framework for construct
ing graphical applications that port
across platforms. Without a doubt , the
C++ /CommonView combination is far
more congenial than Microsoft's grue
some Windows and PM software devel
opment kits.
The C++ program in listing 1 (HEL
LO .CXX) is a GUI " hello world!" pro
gram. By changing a few command-line
switches to the Glockenspiel C + + trans-

lator, you can compi le the program either
for Microsoft Windows or for OS/2 PM.
The source code does not change. The
program behaves identically in the two
environments; it displays four windows
with the text "hello world!" in 18-point
Times Roman. You can manipulate each
window independently of the others.
Double-clicking in a window changes the
text from "hello world!" to "C + + Com
mon View" or back again. If you resize a
window, the text stays centered in the
window; the program prevents you from
making the window smaller than its text.
As is typical in graphical environ
ments, you need a lot of equipment to
compile and run even this simple pro
gram. Although CommonView comes
with the excellent Glockenspiel C + +
translator, you must separately acquire
the Microsoft C Compiler 5.1 or higher
and either the Windows software devel
opment kit (SDK) or OS/2 PM Softset.
The C + + translator turns C + + source

I

• ~ I

I

~ -.

code into rather unreadable C target
code, which is then passed to the Micro
soft C Compiler. To link a Windows or
PM executable file, you need the import
libraries, and any but the most trivial
program s need the resource compiler
and dialog box editor provided with the
Microsoft development kits. For serious
work, you want the version of the C + +
compiler that uses Rational 's DOS/16M
extender; it's available for $100.
You won't be directly calling any of
the routines in the Windows or PM Ap
plication Programmer Interface (API),
however. Instead , a CommonView pro
gram calls routines from the class li
brary-a Windows or PM dynamic-link
library (DLL) that can be freely distrib
uted with any application that uses Com
mon View. In listing 1, I created a class
Hello that inherits from the class Top
AppWindow. As table 1 shows, a TopApp
Window inherits from the AppWindow

"V"Y"

cominued

c:>o.r.l cl !

ii
Common View simplifies the classic "hello world!" demonstration.
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class , which in turn inherits from the
Window class , which inherits from the
EventContext class. Therefore , any
function I write as part of my Hello class
can call any public function implemented
by the classes above it in this hierarchy.
For example, the constructor for the
Hello class calls AppWindow: : Enable
Sys Menu and Window : : ChangeFont.

These functions do the actual work of
calling the Windows or PM APis.

Event-Driven Programming
Veteran GUI programmers will find
HELLO.CXX refreshingly different. It
is a lot smaller than the API-oriented
equivalent. CommonView invisibly han
dles registering the Wi ndowclass, setting

Listing 1: The Common Vie w version of "hello world! " is refreshingly
different from the Windows or Presentation Manager equivalent.
// he llo.cxx -- CommonView "hello world!" applicat i on
/I Wi ndows: ccxx - Gw -Zp hello . cxx hello. def /NOE -lw
// OS/2 PM: ccxx - Lp - Gw - Zp hello . cxx hLpm . def os2. lib / NOE - l eap - ohLpm
#incl ude

11

continued

Table 1: Rather than a single tree,
Common View has a forest of
classes.
COMMONVIEW
CLASS HIERARCHIES

commonvu . h.xx 11

inline i nt oper ator < (Dimens i on& dl , Dimension& d2)
{return (dl.Wi dth() < d2.Width()) II (dl.Height() < d2.Height());
i nline Dimension operator+ (Dimension& d, i nt i)
(return Dimension(d.Width() + i, d.Height() + i ) ; )
i nline Dimens i on operator- (Dimension& dl , Dimension& d2)
(return Dimension(dl. Width() - d2 . Wi dth(), dl.Height() - d2 . Height());}
inline Dimension opera tor» (Di mension& d, int i)
( r etur n Dimens i on( d . Width() » i, d. Height() » i); )
char •str [2] = ( "hello world!", "C++ CommonView" ) ;
cl ass Hello : public TopAppWi ndow
Dimens i on dText , dW i n;

char *s;
Font f ;
int i;
long fa r Expose{ExposeEvt e);
long f ar ReSize ( ReSi zeEvt e) ;
long far MouseButtonDblClk(MouseEvt e);
public:
far Hello( ) ;

11
11
11

WM_PAINT
WM_SIZE
WM_?BUTTONDBLCLK

) ;
voi d App : : far Star t() (
Hello h [4] ; I/ cr eate four i nit i ally i dent i cal, but i ndependent, windows
/I go! s t art t he event -handling loop f or thi s app
Exec();

)
Hello : : far Hello() : s(str [ O] ), i(O) , f(Roman , Dimension( l B, 18)) (
EnableSysMenu () ;
EnableBorder () ;
SetCaption(s);
ChangeFont( &f);
dText = TextSize(s) ;
Show(); / I to inherit from cl ass W, move Show() out of constructor

)
l ong Hello : : f ar Expos e( ExposeEvt e) (
Dimens i on tmp = ( dWin - dText) » 1;
Text Print(s , Po i nt(tmp.Widt h(), t mp. He i gl)t ())) ; // center text on wi ndow

)
long Hello : :far ReS i ze( ReSizeEvt e) (
i f ((dW i n = e.GetNewSize()) < dText)
ChangeSize( dText + 100);

11
/I

store away window size
make sur e i t's not too small

long Hello : : far MouseButtonDbl Clk(MouseEvt e) (
s = (i) ? str[ i = O] : str [i = 1]; 11 toggl e the str ing
if (dWi n < {dText = TextSize(s)))
11 store away t ext size
ChangeSize(dText + 100) ;
// make sure window's not too small
RePaint();
11 redraw the window

)
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up the message loop, and dispatching the
window messages. C++ constructors
functions called implicitly when an in
stance of a class enters scope-can auto
matically create windows . In the func
tion App : : St art , which is equivalent to
WinMain in a Windows program , I cre
ated four windows simply by creating an

BYTE • JANUARY 1990

Accel
App
Bitmap
Brush
Caret
Color
Control
Fi xedIcon
Fi xedText
Scroll Bar
HorizScrollBar
WndHorizScrollBar
VertScrollBar
WndVertScrollBar
TextControl
Button
CheckBox
Push Button
Radio Button
Edit
MultilineEdit
SinglelineEdit
ListBox
Cursor
Event
ExposeEvt
ReSizeE vt
MouseEvt
FocusChangeEvt
ControlEvt
etc.
EventContext
Window
App Window
ChildAppWindow
TopAppWindow
OialogWindow
Font
Icon
MessBox
ErrorBox
Menu
SysMenu
Pair
Dimension
Point
Range
Selection
Pen
Rectangle
ResString
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MICRO-CAP Ill:
r
THIRD-GENERATION INTERACTIVE
CIRCUIT ANALYSIS. MORE POWER.
MORE SPEED. LESS WORK.
MICRO-CAP m;· the third generation
of the top selling IBM®PC-based interac
tive CAE tool, adds even more accuracy,
speed, and simplicity to circuit design and
simulation.
The program's window-based opera
tion and schematic editor make circuit
creation a breeze. And super-fast SPICE
like routines mean quick AC, DC, Fourier
and transient analysis- right from
schematics. You can combine simulations
of digital and analog circuits via integrated
switch models and macros. And, using
stepped component values, rapidly gener
ate multiple plots to fine-tune your circuits.
We've added routines for noise, impe
dance and conductance - even Monte
Carlo routines for statistical analysis of
production yield. Plus algebraic formula
parsers for plotting almost any desired
function.

Transient analysis

Schematic editor

Modeling power leaps upward as
well, to Gummel-Poon BJT and Level 3
MOS- supported, of course, by a built-in
Parameter Estimation Program and
extended standard parts library.
There's support for Hercules~ CGA,
MCGA, EGA and VGA displays. Output for
laser plotters and printers. And alot more.
The cost? Just $1495. Evaluation ver
sions are only $150.
Naturally, you'11 want to call or write for
a free brochure and demo disk.

--------- - - ----- -- ---- -------------~..-..----

1021 S. Wolfe Road,
Sunnyvale, CA 94086
(408) 738-4387
Monte Carlo analysis

Circle 290 on Reader Service Card

MICRO-CAP Ill is" regislered tmdemark ofSpeclnim Soj/t/)(lre.
Hercules is" regislered lmdemtirk ofHercules Compuler TechnolOg)<
IBM is" regislered tmde11mrk of lnlernfllional Business Machines, Inc.
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CommonView 1.0 A
Company

Glockenspiel Ltd .
19 Belvedere Place
Dublin 1, Ireland
353· 1·364515
lmageSoft, Inc.
2 Haven Ave.
Port Washington, NY 11050
(516) 767-2233
Hardware Needed

IBM AT, PS/2, or compatible and any
Windows- or PM-supported video display
Software Needed

MS-DOS 3.0 or higher: Microsoft
Windows or OS/2; Microsoft C Compiler
5.1 or higher; Microsoft Windows SOK
or OS/2 Softset
Documentation

Programmer's reference manual
Price

$499
DOS-extender version of compiler: $100
Inquiry 886.

array of four instances of the Hello
class.
What I like best, though, is that there
is no event loop . Instead of the central
switch statement at the heart of most
GUI programs, a CommonView pro
gram uses a collection of handlers for
specific events. For example, I wanted
all windows of my Hello class to handle
WM_SIZE and WM_PAINT messages ,
so I wrote the functions Hello : : ReSize
and Hello: :Expose . Note that these
functions are never called from within
HELLO.CXX. How, then, can they
work? The Window class implements sev
eral private virtual functions, of which
these are two. Any class derived from
Window, such as Hello , can override
these functions . When the Common
View dispatcher calls Window's Expose,
Hello's Expose runs. This loosely
structured approach is ideal for handling
the event-driven GUI environment.
The Expose function " knows " where
to send output. In Windows and PM,
you've got to explicitly acquire a handle
to a device context (hDC) and then supply
that as an argument to all drawing com
mands. But in HELLO .CXX, Text-

DeScribe, Inc.·
IB M ~ is a rc.; gis[e rcd trnde mark and .O pe ra t ing Sys1c m/Z'w,

Print simply sends a string to a window.
CommonView automatically maintains
the connection between the handler and
the window. Note also that no static vari
ables are used to store the application's
state, as is often the case in Windows
code. C + + classes are the perfect place
to put state information. For example, in
ReSize , I store window dimension s
where they belong-in each window 's
own dWin variable . Since Expose and
MouseButtonDblClick are derived from
class Hello, they refer directly to dWin.
I also have to commend Glockenspiel
for simplifying Windows' handle-based
heap management scheme. This feat is
achieved by means of two classes, Glo
balAllocator and LocalAllocator ,
derived from a general class called Free
Store . For example, within an instance
of GlobalAllocator, calls to new and
delete use the Windows global heap.
You can then create a lock object that
converts a handle to a pointer; when the
object leaves scope , its destructor per
forms the corresponding unlock. More
generally, FreeStore (along with a
related class, Container) provides a
flexible, extensible framework for

-

OS/Z'w. a nd Prese nta tion M anagc r'w arc cradc
m arks of th e ln tc rn •ni onal Busin ess Mac hi nes Corporn.cion. D cSc rihc 'wis ;1 rra<l c m ark o f D cScri bc, Inc
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implementing RAM- and disk-based
storage schemes for C + + objects.

Where's the Beef?
Although CommonView excels at han
dling events and managing storage, it's
minimal in other respects . For example,
although the Window class provides the
function ChangeFont, which changes the
font associated with a window and re
turns the previous font, if you want to
query the current font without changing
it you have to resort to trickery. There's
no built-in function to query the current
screen dimensions. The only graphical
objects are lines and rectangles.
A sample program on the distribution
disks shows you how to use the undocu
mented DrawObj ect class , with its
"back-door" functions GetDeviceCon
text for Windows and GethPS for PM,
to draw ellipses , but it's silly to resort to
these functions for something so basic.
(Apparently, the DrawObj ect class will
be documented, and expanded to include
ellipses, in the next release of Common
View.) Many important aspects of the
Windows interface-printing, the clip
board, metafiles , and dynamic data ex-

change-aren't supported in the current
version of CommonView.
Glockenspiel's answer to this is that
you can always "kick down" to the un
derlying Windows or PM interface to add
functionality . That's a good feature , but
when its use is recommended not only for
fine-tuning but to perform basic tasks,
such as drawing ellipses or finding out
the current screen dimensions, some
thing is wrong.
CommonView does not provide the
level of convenience you expect from an
object-oriented toolkit for GUI program
ming. Table 1, which depicts the Com
monView classes, shows one reason why.
Instead of a single tree with its root in the
Object class , there is a forest of classes.
Because they do not have a common an
cestor, these classes do not support the
kind of polymorphism that is available in
a Smalltalk-like class library. For in
stance, in CommonView , a Control Ob
ject and a Window object have nothing in
common , even though conceptually
these classes have a great deal in com
mon. In fact , in PM, a control is a type of
window , but such connections will be
hard to establish with CommonView's

multiple class hierarchies.
One of the main objections to the
Smalltalk approach to class libraries is
that applications built on such a founda
tion grow to unmanageable proportions.
Yet, ironically, both of the environments
that CommonView now operates in sup
port dynamic linking, and the Common
View libraries are already in DLL form .
CommonView 1.1 should be out by the
time you read this, with new documenta
tion, large-model support for Windows
and PM, and better support for graphics.
CommonView 1.2 is due soon. Along
with the c++ 2 .0 translator, it's slated
to provide support for printing.
Glockenspiel is to be applauded for
showing how C + + can manage many of
the notorious difficulties of event-driven
GUI programming. Still, Common View
must offer more conveniences if it' s to
become a compelling alternative to low
level API-oriented programming in C. •
Andrew Schulman is a software engineer
living in Cambridge , Massachusetts , and
specializing in networked CD-ROM prod
ucts. He can be contacted on BIX clo
"editors."

S Systems for those who want to compute, not complain
S Systems 10 MHz XT
•
•
•
•
•

• Enhanced 101 key keyboard
• XT style case
• 165W power supply

Intel 8088·1 CPU
Phoenix BIOS
640K on board
TEAC 360K floppy drive
Multi UO w/lP, IS, IG,
fdc, clock

XT/10

Video Options

Drives
Single
Dual
20MB
40MB

Mono
650
675
900
1050

CGA
775
B55
1050
1210

S Systems 286/12
•
•
•
•
•

Intel 80286-12 CPU
Ami or Phoenix BIOS
!MB RAM on board
TEAC 1.44 3.5" floppy drive
Hard/floppy drive controller

EGA
1045
1125
1275
1450

VGA
1115
1195
1350
1525

Printers

Math Co-processors

NEC P2200 ....... . .......... . ...... $330
NEC P5200 ....... . . ..... .. . ... ...... 525
NEC P5300
.. . .. . .... .. ..... . . . .. .. 695
Okidata 320P ...... . .. . ... . . . . ... . .... 375
Okidata 321P ......• . ..... . .. ... . . .... 520
Okidata 390 . . ...... . ....... . ......... 520
Okidata 391 .... . . . . . . .. . . . . .. . . .. . .. . 705
Okidata 393 . . .. . .. . .. .. . . .. . ... . .. . . 1105
Okidata 393C ...... .. ................ 1185
Tushiba 301 ........ . ...... .. ......... 315
Tushiba 311 .............. . . .. ........ 380
Tushiba 341SL . , .. .. ... .. . .. . . . . .. .... 650
Tushiba 351SX . . . . .
. .. ... . ... .. .. 985

Intel
Intel
Intel
Intel
Intel
Intel
Intel

• Enhanced 101 key keyboard Laser Printers
NEC LC B90 ...... .. . . . .. . .. •..... . $3405
• Baby AT style case
• 200W power supply
Tushiba Pagelaser -. .. .. .. . . .. . . ..... . . . 27B5
•Multi 1/0 card w/ lP, 2S ports HP Laserjet 11/ 1 lD ... . .... .. . . . . . . .. . Call

HP Laserjet llP ...... . .. . . .. .. . , , . . . 1050

AT 286-12

Video options

Drives
Single
20MB
40MB

Mono
B55
1190
1345

Plotters

EGA
1305
1640
1795

VGA
1375
1715
1B65

HI
HI
HI
HI

DMP-52 .... . ..... . . ...... . . . . . .. $2495
DMP-52MP ... .. .. . ............... 2945
DMP-61 .. ..... . .. . .. . .... . . .. .. . . 3245
DMP-62 .. . ........ .. .... . .... . .. .4000

Video Boards

S Systems 286/16

Hercules Colorcard .... .. . . . ..... . .... $155
• Intel 80286-16 CPU
•Enhanced 101 key keyboard
Hercules Incolorcard ... . . : . ... . .. . . . . . 210
• Award BIOS .
• Baby AT style case
Hercules VGA ................... . . . .. 1B9
• 220W power supply
• !MB RAM on board
• IP, lS Port
Paradise EGA-350 . ..... . .... . ... . .. . .. 195
• TEAC 1.44 floppy drive
• Hard/floppy drive controller
Paradise EGA-480 .. .. .... . .. .. . • ... , . . 210
Paradise VGA-Plus ... . .. ... ... . ........ 2BO
AT 286-16
Video options
Paradise VGA·Plus-16 ..... . ...... . ..... 320
Drives
Mono
EGA
VGA Paradise VGA·Prof . .. .... .. .... . .. .. ... 470
Single
1010
1455
1530 Quadram Quadega ................... . 250
1B65 Video 7 Vega Deluxe ............ .. ..... 225
20MB
1345
1795
40MB
1500
1950
2020 Video 7 Vega VGA . . .. . . .. ... . . . . . . . .. 300
BOMB
22B5 Video 7 Fastwrite VGA ............. .. . . 3BO
1765
2215
Video VRAM-VGA ... . ........ ... .. . . . . 475
S Systems 386-20
•
•
•
•

Intel 80386·20 CPU
Ami BIOS
!MB on board
TEAC 1.44 & 1.2MB floppy
drives

•
•
•
•
•

Hardi floppy controller {l : 1)
Enhanced 101 key keyboard
AT full style case
220W power supply
lP, 2S ports

AT 386-20

Video options

Drives

Mono
1550
1665
2000
2225

20MB
40MB
BOMB

EGA
1995
20B5
2400
2650

VGA
2060
2150
2475
2715

Monochrome Monitors
Amdek V210A . . ...... .. .... . . . .. . . ....... . . . . $B5
Amdek V410A ....... . . . ....... . . . . . . .. .. . . ... 150
NEC Multisync GS 2A . . . ........ . ............. 220
Samsung mono-12 flat . . ......... . .... . ........ 105
Samsung mono 14 .......... .. ..... .. .. . ... .. . . 105

Color/EGA Monitors
Amdek C732 .. . ........... , .. .. .... . ........ $445
Amdek C722 . . .... . .. . ........ . ....... . ...... 515
AST EGA . . . . ..... . . ... .. . . .. .. . .. . . .. .... . .. 515
Mitsubishi 1410C .. ............ . ...... . ...... . 345
Mitsubishi 1430C . . ... . . .. . ... . . . . . ... . . ... . . . 405
Samsung EGA 14 . . .... . .. . . .... . .. . . .. . . . .... 375

VGA/CAD Monitors
Mitsubishi 13BlA . .. . .. . . ... .. ............... $515
NEC Multisync 1lA ..... .. . .. ........ . .. ...... 505
NEC Multisync 3D .. . ............ • ............ 675
NEC Multisync 4D .... ... . ..... . . . . ... . . . .. . . 1150
NEC Multisync SD . .. . . .. .. . .. . . ...... . ...... 2350
NEC Multisync plus .... . .. . ... . . . . . . ......... . 915
NEC Macsync ... . . . . . . ... . . .... .. . . ..... . . .. . 600
Sony 1302P . . . . . . , . . . .. . . .. ..... . . . . . . . .... .. Call

•
•
•
•

·-~

Multifunction/Memory Boards

AST Rampage 2-256 ..... . ........ . . . . $290
AST Rampage-2B6 . ... . ........ .. ...... Call
AST Rampage Plus-286 . .......... . ..... 420
Intel Above 2B6-Plus . . ... . . . .. . . . ..... . 435
Intel Above PS2B6 Plus ... . . . . ... , . . . .. 485

Accelerator Boards
Intel Inboard 386-PC . . .. . . . . . . ........ 650
Intel Inboard 386 . . ..... . .... . ........ 900

Floppy Drives
Tushiba 360K . . .. .. . .... . . ......... . .. $70
Tushiba l.2MB .......... . .. .... .• . . . ... B5
Tushiba 720K . ........ . . .. .... , . . . . . , .. 75
Tushiba l.44MB .... . ..... . ........... . . 90
TEAC 360K . . ..... . ..... . ........ . . . .. 75
TEAC 1.2MB . .... . . .. .. ... .... . ....... 90
TEAC 720K .. . . .. .. . .
. . .. . . ..... .BO
TEAC l.44MB . . . . . . . .
. ... . .. . . ... 90

Hard Drives
Seagate 20MB .... . .. . ..... .. ........ $225
Seagate 40MB . . .. . .. . . .. . . . . .. . .. . . .. 410
Seagate BOMB . . .... .. . .•. .... . ..•. . .. 600
Plus Hardcard-20 .. .. . .. ..... . .. . . .. . . . 535
Plus Hardcard-40 ............ . ....... . . 670
Plus Passport-20 .... . .. . ........... , .. 415
Plus Passport-40 . . . . ... .. . . . , . .. ...... 560

Tape Drives
Archive 5240 ...... • .. . . . . . ........ . . $325
Archive 5540 . . ........ . , .. .. . ..... . .. 345
Archive VP601 .... ... ............ , ... 675
Mountain 4340 ... . , .. . . . ............ .400

80287 -8
.. . .... . .. . ...... $225
80287-10 ... . . . . .. .. .. .. . ... .... . 260
80387-16 .. . . . ••.. ....... .. . . . . . . 415
80387-20 .. ... .. . . . ...... . ....... 470
803B7-25 . ...... .. .... . .......... 590
B03B7SX ... .. . .... .. .. . ... . ..... 375
BOc2B7 .. . ...
. .. . . . . . ... . 315

Software
Aldus Pagemaker .. .. . . ..... . ... • ..... $455
dBASEIV . ............ . . .. . . . .. .. . . . .. 450
Logitech catchword ........ . . . ... .. .... 135
Lotus 1·2-3 v. 3 ..... . .... . . . . ..... . . .. 310
Lotus Symphony . . . . . ... . . . ...... . .... 415
Microsoft Windows 2B6 ............. .. .. 70
Microsoft Windows 3B6 . . . . . . . . . . . .. . . 130
Microsoft Excell ..... . .... . ..... . ..... . 2B5
Microsoft Word . . . . .. . . . ....... . .. . . .. 215
Microsoft Works . ... . ... .. .. . .... . . .. . 105
Paradox 3.0 ...... . . . . . . . .. . . . . . . ..... 415
PFS First Publisher ..................... 70
Ventura Publisher . . . . .. ............... 4B5
Word Perfect 5.0 ....... .. . .... . ... .... 220
Symantac Q&A 3.0 . . . . .. . . . . . .. . . . .. .. 215

Mice
Logitech Serial Mouse .. . .. •• ... ... .. . . Call
Logitech Bus Mouse . .. . . .. .. . . . .. . .... Call
Microsoft Mice ...... . ... . . . .. . . . .... . Call

Modems
US Robotics 1200 .... . ...... ... . . ..... Call
US Robotics 2400 ......... . . . ... , . . . . . Call
Okitel 1200B int ... . .......... . ... .. . . 125
Okitel 2400B int .. . .... . . . .... . ....... 200
Okitel 2400B Plus int ....... •• ... . . .. .. 2B5

Laptop Computers
Tushiba 1600-20 . . . . .. . . . . . ... . ...... $3375
Toshiba 1600-40 .... ... .... . . ..... .... 3775
Tushiba 3100E . .............. . . ...... 2BOO
Tushiba 3200 .... . .. ... . . . . . . .. . . . ... 3500
Tushiba 5100-40 .... . ......... . . . ..... 4275
Tushiba 5100-100 ...... . .... . .. . ...... 4925
Tushiba 5200-40 . . ... . .... . . .. . ... .... 5 l B5
Tushiba 5200·100 ...... . . . . . . . . ... . .. , 5475
Zenith Supersport 286 .... . ....... . .... Call
Zenith Minisport lmb . . .......... ... .. 1395
Zenith Minisport 2mb . . . . .. .. ......... 1795
NEC Ultralite lmb ... .. . . . .. . . . .. . ... 2050
NEC Ultralite 2mb ............ . .. . . . . 2595
Tushiba 3200SX . . . .... . ............. . Call
Sharp 4641 ..... . ...... . ..... . .. . . . .. 2195
Sharp 5541 ..... . . . , . .. .. . . .. , ... . ... 3375

Scanners
HP Scanjet ....... . .. . ... .. ... . .. . .... Call
Logitech Scan Man ........ . . .......... 225
Niscan OCR . . . . . ... . ... . ........ . ... . 395

Surge Protectors
Curtis Diamond ........ . .. . .. .. . ..... Call
Curtis Emerald ........... . ... ... . .... Call
Curtis Ruby ....... . ....... . .... . .. . .. Call
Kensington Masterpiece . .... . . . ... . .... 100

Fax Machines
Sharp F0-220 .. .. ... • . ...... . .. . ..... $750
Sharp F0-300 ....... . . ..... . .. . . . .... 1025
Sharp F0-330 ... , . . .. . , ...... .. .... . . 1075
Murata 1200 . . . . . . .. ... . . .. , ..... ... 650
Murata 1600 ... . . . .. .. . . . . . •. .. . .. ... B75

To order call

1-800-83 7-35 73

Fax # 708-495-2629; International please call 708-932-0102

Lease Available
Certified & Cashiers Check
Wire-Transfer, Money Orders
Personal & Co. checks allow 10 days
to clear.

•No returns without RMA#
• 30 Day Return Policy
•No returns on Software
• Prices subject to change without
notice.
Circle 111 on Reader Service Card

ELS ENTERPRISES, LTD.
15 E. Madison, Lombard, IL 60148
Hours: Monday-Friday, Bam-6pm CST
Saturday 10am-4pm

SOFTWARE REVIEW

Develop
Advanced
Expert Systems
'

GoldWorks II brings
the power of graphical,
Lisp-based expert
system development
to 80386 PCs
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oldWorks II brings a set of
features to the 80386 PC plat
form that previously were
available only on Lisp ma
chines and other high-end workstations.
These features include a full imple
mentation of Common Lisp, a graphical
user interface, object-oriented program
ming (OOP), rule-based programming,
and tutorial and reference documenta
tion, all integrated within a hybrid ex
pert-system development environment.
All this power, of course, comes with
a price. GoldWorks II costs $7900. To
run it, you need an 80386-based machine
with at least 8 megabytes of extended
memory (in addition to the base DOS
memory), approximately 16 megabytes
of hard disk space, and an EGA , VGA , or
other high-resolution monitor supported
by Microsoft Windows (which is also re
quired) . A mouse is not strictly required
but is essential to efficient navigation of
the system. All this just lets you develop
applications . When you decide to deliver
your expert system, you need to purchase
run-time licenses from Gold Hill at a cost
of between $100 and $300 each, depend
ing on volume .

What Is GoldWorks II?
GoldWorks II is a serious effort to ren
der, on a PC , the basic features of a high-

PUP

b

OJ UJ•

..

p I>

I

The rule andframe browsers in Gold Hill's GoldWorks II give you the ability to
navigate with ease.

end expert-system shell like I_ntellicorp 's
Knowledge Engineering Environment
(KEE) or Inference ' s Automated Rea
soning Tool (ART). Just a few years ago,
software researchers were laying out up
wards of $100,000 to experiment with
these systems, which ran only on Lisp
machines. An expert-system shell has
the same relationship to expert systems
as a DBMS has to database applications.
A shell provides the reasoning engine
and a comprehensive set of tools for
building applications.
GoldWorks II is a scaled-down version
of this same technology with one big plus
in its favor : It doesn't require a Lisp ma
chine to develop or deliver applications .
The basic idea behind GoldWorks II was
to implement 80 percent of the function
ality of its expensive cousins and make
everything run on standard PC hard
ware. Like KEE and ART, GoldWorks II
has a menu interface that lets nonpro
grammers build applications , and a de

veloper ' s interface that allows full access
to the underlying Common Lisp imple
mentation. It's a "hybrid" expert sys
tem , because it implements both " rule"
and "frame" strategies of representing
knowledge. It also sports a user interface
builder that lets you define screen ob
jects, such as active dials and gauges.
By the time you read this , versions of
GoldWorks II for the Sun and Macintosh
platforms will have been released . Be
cause these products rely on the operat
ing systems, window systems, and Com
mon Lisp implementations available on
those platforms, GoldWorks II applica
tions developed on any platform are im
mediately portable to the others. This re
view, however , pertains only to the PC
version.
The GoldWorks II package is impos
ing . Along with the software, you receive
three boxes of documentation-approxi
mately 3000 pages in all. But don't let
continued
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GoldWorks II
Company
Gold Hill Computers
26 Landsdowne St.
Cambridge, MA 02139
(800) 242-5477
Hardware Needed
An 80386-based AT compatible with 8
megabytes of RAM, a hard disk drive,
a mouse, and a Microsoft Windows
supported monitor
Software Needed
DOS 3.1; Microsoft Windows/286 2.1
Documentation
Reference manual ; user's guide;
graphics toolkit guide; Lisp guide;
GCLisp developer's manual
Price
$7900
Inquiry 884.

the quantity of documentation scare you
off. It's well organized and full of exam
ples with source code. The 300-page
user's guide covers most of the basic fea
tures of the expert system and its menu
interface. The guide begins with a
hands-on example called ShipMate, a
small system that gives advice on cost-ef
fective shipment of freight. After you've
got the system installed and running,
you'll be able to create a small, but real,
expert system in about an hour.
Of course, you must locate a machine
with enough memory and hard disk space
to install the seven high-density floppy
disks that contain the software. The ma
chine I used was a Compaq 386/25 with 9
megabytes of extended memory . The ma
jor installation hurdle I encountered was
simply locating a copy of Microsoft Win
dows/286 version 2.1. You might think
this requirement is strange considering
that GoldWorks II runs only on 80386
PCs. But Windows/386 doesn't work
with the Virtual Control Program Inter
face (see "Stretching DOS to the Limit,"
IBM Special Edition, Fall 1989), and so
it conflicts with GoldWorks II's underly
ing DOS extender, Eclipse Computer
Solutions' OS/386.

Stress Testing
After running the demonstration pro
grams, I decided to see how GoldWorks
II would perform with a sizable data
base. The Gold Hill demonstrations are
interesting enough, but none contains
more than a dozen rules or frames . In
real life, an expert system uses. hundreds
220
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of rules. I didn't have access to such an
expert system , so I simply defined a
frame called COMPANY, wrote a Lisp
program to make instances of that frame,
and used the Lisp program to import a
database of 500 companies into the Gold
Works II environment.
The source file containing these object
definitions was 150K bytes in size .
When represented in the GoldWorks II
lattice (i.e., the expert-system object
database), the system RAM available de
creased by 1 megabyte. When I used the
menu system to view the COMPANY
frame definition, there was a long pause
before the inspector came up, after
which the system memory decreased by
another 600K bytes . Then I defined two
simple rules . While trying to match the
rules against the database, I landed in the
Lisp debugger with no way to recover.
What does all this tell you? First, you
probably need more than 10 megabytes to
build substantial applications. (Gold Hill
recommends 10 to 12 megabytes and up,
depending on the application .) Second,
Gold Hill's representation of knowledge
in the lattice is fairly inefficient. Third,
the system is not well protected against
the eventuality of running out of working
memory .
Lack of generic virtual memory is a
serious deficiency in the current PC
based system. While Gold Hill has some
technology to swap function code to
disk, there is currently no way to use hard
disk space to hold objects and rules. The
result is system fragility under memory
stress. Since the memory required for
matching rules to objects in the lattice is
likely to be vast, there appears to be no
way to guarantee that a system will con
tinue to run in all circumstances .
A second major issue in evaluating
GoldWorks II is the quality and com
pleteness of the underlying Common
Lisp compiler. The compiler's adequacy
clearly impacts on the GoldWorks II im
plementation itself and on any applica
tion-specific code called within rules or
the object system. While it would take
another article to fairly evaluate the Lisp
system alone, my test was relatively
straightforward: Could Gold Hill com
pile and run a Common Lisp implemen
tation of OPS5, a rule-based program
ming language invented at Carnegie
Mellon University? OPS5 was actually
used by DEC to build XCON and XSEL,
expert systems that configure computer
installations and sales. Here Gold Hill
passed with flying colors. A few com
piler warnings later, the classic "monkey
and bananas" example was running in
OPS5 . The compilation, however, took a

long time, but after all, a Compaq 386 is
not really a Lisp machine.

Inside a GoldWorks II Application
To illustrate GoldWorks II in action, I
made some changes to the power plant
demonstration, an application that simu
lates the workings of an electrical power
generation plant. This example uses the
frame language, message handlers,
rules, and objects from the user interface
builder to create a working control-panel
layout. The application presents a screen
with a master shutdown switch , active
dials that represent individual turbine
outputs in revolutions per minute and
watts, total plant output, and gauges to
represent operating temperature and
pressure of the turbines. When the pres
sure in one of the turbine housings ex
ceeds a maximum value, the color of the
gauge changes from blue to red and a
warning appears in the status window.
The DEFINE-FRAME form, shown in
listing I , creates a template for a tur
bine-housing. A turbine housing has
five " slots" of its own, and it also inher
its all slots belonging to the machine and
plant-property classes. Slots have fac
ets (attributes) that govern their behav
ior. This form shows some of the sim
plest facet types, like : CONSTRAINTS and
:DEFAULT-VALUES . GoldWorks II de
fines 14 standard facets and also sup
ports user-defined facets. In this case ,
the turbine slot is constrained to hold an
instance of the turbine class.
The DEFINE-INSTANCE form (see list
ing 1) shows you how to create an in
stance of a turbine-housing. Note that
the instance does not have to provide def
initions or values for all the slots defined
by the frame. For example, the max
pressure slot along with its facets (the
default value) is inherited by the tur
bine-housing-1 object. This definition
also illustrates the linkage of instance
slot values to graphical objects in the in
terface . The pressure and temperature
slots define a when-modified facet that
contains a list of functions that are run
whenever the slot value is updated . In
this case, the function called is a GoJd
Works II screen-update function .
Like all other objects in GoldWorks
II, graphical objects can be created in
teractively with the user interface builder
or by editing frame and instance defini
tions. GoldWorks II defines a small class
system of about a dozen graphical
images; these can be used directly or cus
tomized by the developer. The standard
images include dials and gauges , which
can display values within a numeric
continued
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Listing 1: Frame and instance
definitions from the power plant
application.
(DEF INE-FRAME turbine-housing
(:IS machine p l ant-property)
(pressure
: CONSTRA I NTS ( : RANGE ( 20 480) )
:DEFAULT-VALUES ( 100 ))
( max-pressure : DEFAULT- VALUES (400))
(min- pressure :DEFAULT- VALUES (100))
(state :DEFAULT-VALUES (normal))
(turbine : CONSTRAINTS (:INSTANCE- OF
turbine))
(DEFINE-INSTANCE turbine-housing-1
(:IS turbine - housing)
(pre ss ur e
:VALUE 279
: WHEN-MODIFIED (Gii : :UPDATE-IMAGE))
(turbine turbine-1)
(temperature
:VALUE 1000
:WHEN-MODIFIED (Gii : :UPDATE-IMAGE)))

Listing 2.: A rule that reacts to a
low-pressure situation.
(DEFINE- RULE pressure- 1011
()
(INSTANCE ?housing IS turbine - housing
\/ITH pressure ?pressure
\/ITH min-pressure ?min)
(<= (- ?pressure ?min) 20)
(INSTANCE ?tank is GAUGE
\/ITH DISPLAYED- OBJECT
(?housing pressure))
THEN
(INSTANCE ?tank is GAUGE
\/ITH FILL- COLOR : YELLOll)
(INSTANCE ?housing is turbine-housing
WITH state 1011-pr essure)
(INSTANCE status-11indo11 is
OUTPUT-1/INDOll \/ITH DISPLAY
("Pressure too 1011 in " ?housing)))

range, as well as enumerated types (e.g.,
high, medium, and low).
Other standard images implement sin
gle and multiple choice menus, line and
bar graphs, and a facility to lay out forms
and dialog boxes. The graphical images
are active in the sense that they can both
display and modify values. When you
point to a gauge and click, the value of
the underlying object is updated.

Programming with Rules
All the GoldWorks II features I've exam
ined so far fall within the domain of
OOP. At the OOP level alone, Gold
Works II stands out as a simple, power
ful, and complete application generation
system. Yet GoldWorks II is unlikely to
be used for its OOP features alone. Other
languages, such as Smalltalk and Actor,
have similar characteristics at a fraction
of the size and cost. What makes Gold
Works II an expert-system shell is its in
ference engine, which applies procedural
222
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knowledge represented as rules to the
database of instance objects. Here is an
example of a simple rule :

(DEFINE-RULE turbine-shutdown
()

(INSTANCE ?turbine IS turbine
WITH state shutdown)
THEN
(INSTANCE ?turbine IS
turbine

WITH output 0))
The rule has two parts, the antecedent
("if' clause) and consequent ("then"
clause), which define patterns that the
inference engine matches to the knowl
edge base. When the rule is run in a for
ward direction, the antecedent is used to
query the database and the consequent to
update the database. This rule says,
"Look for all turbine instances with the
state slot equal to shutdown, and set the
output slot equal to 0." Note that the syn
tax of the antecedent and consequent
clauses is identical. The consequent says
nothing about updating values . This sim
ilarity is required, because rules can be
run in two directions . GoldWorks II sup
ports all the major strategies for rule
matching: forward and backward chain
ing and goal-directed forward chaining.
At this level, rule-based programming
does not appear to be all that different
from nonprocedural database query lan
guages. But rules are really what sepa
rates expert-system technology from
conventional programming . Rules let
you control system behavior without
specifying the exact flow of control. In
an expert system, the equivalent of the
conventional programmer's " flow of
control" is the dynamic pattern created
by the inference engine as it matches and
fires sets of rules . Rules have two impor
tant properties as a programming lan
guage: They are closer to English than
your average procedural language, and
they are logically independent state
ments-you should be able to change one
of the rules in your system without hav
ing to modify other rules.
The power plant demonstration con
tains rules that monitor turbine housing
and signal dangerous pressure condi
tions . The simulation, as shipped by
Gold Hill, had a surprising behavior.
After a high-pressure warning was trig
gered, you could intervene and reset the
pressure of the offending housing. How
ever, if the pressure was set too low ,' the
pressure gauge did not return to its nor
mal blue state. Why? The pressure
normal rule was designed to recover
from both high-pressure and low-pres

sure situations. But when the pressure
changed from too high to too low, no
rules matched; the user interface con
tinued to display the pressure gauge in
red . I separated the high- and low-pres
sure states by adding a new rule, pres
sure-low (see listing 2) .
This simple illustration gives the fla
vor of the rule-definition syntax but just
barely touches on the GoldWorks rule
language. Since this language is imple
mented on top of Lisp and the frame lan
guage, a programmer can easily incor
porate Lisp function calls within rules,
as well as directly manipulate objects
using message-passing protocols. The
rule language also sports many other ad
vanced features, like support for certain
ty factors, active rule sets, sponsors, and
agenda items . Certainty factors allow the
representation of statements like "if X
then it is likely that Y" in the rule base.
Rule sets and sponsors are mecha
nisms for reintroducing procedural con
trol over the firing of rules by the system.
The inference engine works in a two-part
cycle. First, all the rules are matched
against the lattice. Every time a rule
matches, an agenda item is created. The
agenda item is a promise to fire that rule
at some later time. Only after all possible
agenda items have been created does the
engine change the state of the system by
firing clauses in the rule consequents.
Agenda items let the programmer exer
cise control over the order in which rules
fire and change the state of the lattice.
At the simplest level, rules can be as
signed priorities, and the program puts
the agenda items in order according to
those priorities. At the next level , agenda
items can be divided into hierarchical
groups called sponsor objects. Sponsors
can be enabled and disabled, allowing
further control over when and if rules are
fired. Rule sets are similar to sponsors
with the additional twist that a deacti
vated rule set is effectively removed
from the system. This prevents the infer
ence engine from wasting time matching
rules that do not apply to the current task.
No discussion of the GoldWorks II en
vironment would be complete without a
look at program debugging features.
GoldWorks II supports a wide variety of
breakpoint types that enable the devel
oper to halt the inference engine and in
spect the state of the system. Breakpoints
can be set to monitor rules , frame in
stances and slot values , Lisp functions ,
sponsors, and assertions. Once a break
point is triggered, you can use browsers
to visualize the frame and instance lat
tice, as well as the dependency graph of
continued
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Build a multi-user,
85K, dBASE com
patible application
using pulldown menus,
popup windows, and
data entry from
pick lists.

-- ---

correspond directly
to familiar dBASE
commands.

Source Included

Portable
When you are done,
port your application
to Unix, Microsoft
Wj ndows and OS/2
without modifying a
single line of code.
Then watch as your
application runs many
times faster than corre
sponding dBASE, Clipper
or Foxbase programs.
Finally, you can keep
all the profits after you
have distributed unlimited
numbers of your executable
programs royalty free.
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Compatible
Code Base 4 lets you access
and modify the data, index
and memo files of dBASE
ill, dBASE IV, or Clipper.
Consquently, you can take
advantage of dBASE com
patible tools such as R&R
Relational Report Writer.
Switch between Turbo C,
Quick C, and Microsoft C.
Take advantage of integrated
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.
environments, sophisticated
debuggers, and programs
which compile and link
in seconds.
Learn Code Base 4 by
consulting the comprehensive
206 page user's guide while
interactively executing Code
Base 4 routines from a
learning utility. Then try
example programs from the
diskettes or the user's guide.
You will easily remember the
Code Base 4 routines which
Circle 284 011 Reader Service Card

As you become an
expert Code Base 4
user, you will find
yourself examining the
source code as you read
about the internal
operating principles
of Code Base 4.
Enjoy the benefits of
complete dBASE func
tionality, including data
entry, windows, menus,
multiple index files per
database, dBASE
expression evaluation,
fields, filters, relations,
reindexing, and editing.

Order Today
Order Code Base 4 at $295
and you will soon know why
Sequiter Software Inc. and
most software dealers are
happy to give a 30 day
money back guarantee!!
Call (403) 439-8171
Fax (403) 433-7460
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rules and associated agenda items. The what about the inference engine and de
partial matcher provides another way to , velopment environment? Here I think
debug rules. You can set a breakpoint to improvement is needed . GoldWorks II
interrupt before a rule fires and then use seems much slower than stripped-down
the partial matcher to inspect each clause rule-based languages like OPS5, or logic
of the rule to see how many instances or languages like Prolog. If raw perfor
mance and application size are big con
assertions match at that point.
cerns , you might consider GoldWorks
Going for the Gold
for prototyping but switch to a more eco
Just how well has Gold Hill succeeded in nomical language for delivery .
The portability ofGoldWorks II appli
putting Lisp and expert-system technol
ogy in a PC box? Overall, Gold Hill has cations to Sun and Mac workstations is a
done an excellent job. GoldWorks II is big win for Gold Hill. Since GoldWorks
notable for the simplicity and power of its is written in Common Lisp, system code,
which does not involve the user inter
basic design .
The biggest current weaknesses in the face , is directly portable to other Com
80386 environment are the lack of vir mon Lisp implementations. To make its
tual memory management and question user interface portable, the company has
able performance. Gold Hill indicates built the GoldWorks II interface and fa
that future development of its DOS sys cilities on top of its own Lisp Windows
tem will be in the direction of industry package. By rewriting the internals of
standards like Windows 3.0 and OS/2, the Windows package for each platform ,
and the company hopes to solve the vir Gold Hill has defined a generic user in
tual memory problem in that context.
terface model that all three hardware
The performance issue has two facets. platforms can share. An added advantage
First, how good is the Gold Hill com to the Sun platform is that Unix provides
piler? The consensus in the developer virtual memory, which would make
community is that Gold Hill has a fast, large applications run more securely.
but not the fastest, Lisp around . Second,
By the time you read this , Gold Hill
224
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should have released a rnn-time delivery
system that will enable applications de
veloped in 10 to 12 megabytes of memory
to run on machines with 2 to 4 megabytes
of memory. In the past, Lisp-based sys
tems have been great for developing the
application, but impractical for deliver
ing it. An efficient delivery scheme will
be the acid test of Gold Hill ' s claim that
GoldWorks II is "the practical shell."
The unanswered questions about
GoldWorks II are really the unanswered
questions about Lisp technology in gen
eral. Does a Lisp environment provide
tremendous leverage for application pro
totyping and development? Yes . Gold
Works II provides most of that leverage.
Is Lisp a commercially viable alternative
to C? Well, that depends on who you are
and what you need to accomplish. In
most markets, Lisp is clearly out. But if
your application is low-volume, high
value, and maintenance-intensive, Gold
Works II just might be the answer. •

Rodd Halstead is a software engineer and
Lisp aficionado based in Cambridge,
Massachusetts. He can be reached on
BIX c/o "editors. "
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power supply And there
ten minutes to shut clown
are plenty of receptacles to
safely
help protect your periph=-Optional AccuSaver"·'
erals, to~. . .
• ~- ( d i::i~ i · ~ 1 software can even _shut
1
Special md1cators __ g;~.'.l'··' ·'~,·0.''.' '·'-'-\"'·""·x--• down and fully restore
and alarms let you know
-·"'· · · your computer for
it's working and when batteries
you. Automatically Even when

you're not around.
See how much protection
you can get for so little.Just call
1-800-Back-UPS. There's an
Accupower system that's just
right for you.

EMERSON
UPS
protect the onesyou love.
VJ;(?

For evezy computer
in tlie office.
- - - --

---~
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Model 10

lKltSDIHf'S

Model 20

\

'·

,_

Model40

Model 50

Now there's a complete UPS designed to fit on
every desktop. And into every budget. In fact,
at these prices, you really can't afford to be with
out one:
Model 10, designed for enhy levelcomputers
like the PS/2 Model 30 or similar systems.
Model 20, for small business systems,
including multiple Macintosh SE/30 computers,
PS/ 2 Model 50 and similar network nodes.
Model 30, for typical business systems,
including Compaq 386/16 Deskpro and similar
PC compatibles.
Model 40, for sophisticated systems or

Mode/30

small networks, such as an AST 286 with two
Bravo workstations.
Model 50, for large networks or major
systems, such as the Sun 3/60, the PS/ 2 Model
60 and comparable workstations.
Best of all, Accupower comes from Emerson
UPS. The world UPS leader for more than 25
years. With a solid, reliable product line already
protecting thousands of computers, PCs to
mainframes, world-wide. And direct local service
near you.
For the right UPS computer power protection,
call 1-800-Back-UPS.

EMERSON
UPS
JM? protect the ones youlove.
AccuPowc r® is a fChri SLc rcd trademark of Emerso n U l'S, ;\ divi :-; ion nf
Emerson Elcdric. PS/2® is regi s tered trad emark of lnll'rnation:d
Bu s in ess Mac hin es Corporation. l\.laci n to s h® is :i rL•g is ll'l"l'd tr:1clv1n :1rk of
Aµpl c Co mputer. Co mpaq® is a r egiste red t rad(· 111 ~11·k uf' Comp:iq

I

Co mpute r Corpon1tio n . AS T® i:.; a re~istcrcd trade mark or :\ST HL':'l':tn:h.
In c. At>'I'® Bravo/28 f) is a rci;i s t.c rcd trade m ark of AST Hl'sC'an: h. Inc.
S un 1 " is a tr:i dc 111:1 1k of Su n rvt icrosys t.c ms . In c.
<D l !l89 J•:m cn:on U l)S .

:i

di vis io n of EmL·rso n Ell·c.:LriL ('u.

APPLICATION REVIEW

New Tricks
for Your Laser
Printer
Dan Bricklin' s
PageGarden broadens
the repertoire of your
LaserJet-compatible
printer
G . Michael Vose

L

ong-time personal computer
users are going to love Dan
Bricklin 's PageGarden. This
text formatter, designed specifi
cally for laser printers , bucks the current
trend toward WYSIWYG software prod
ucts and hearkens back to a day when you
formatted printed documents with flexi
ble , programmable tools. Although not
as sophisticated a formatter as Donald
Knuth 's TEX, PageGarden gives you
formatting power mixed with a pleasant
dose of simplicity.
PageGarden lets you use your Hewlett
Packard LaserJet-compatible or Post
Script printer to print out a database file
or even a bit-mapped graphics file stored
in .PCX format-without resorting to the
native applications . PageGarden be
comes an invaluable tool when you work
with older versions of software that have
no laser printer support. PageGarden can
even print sequentially numbered badges
and tickets , white-on-black letters, and
gray images and type. You merely supply
an ASCII file and the creativity to build
an appropriate description file .

A Fertile Field
PageGarden ' s 107K-byte executable file
works with a description file that you
create to engage the features of your laser
printer. The first time I printed a file

Dan Bricklin 's Page Gardenformats plain ASCII text on laser printers.
The grid lines, shaded bars, and "CONFIDENTIAL" stamp shown here are all
done by PageGarden.

with PageGarden, I was stunned by how
quickly my printer started spitting out
printed pages. Neither the printer dri ver
in my word processor (XyWrite) nor the
one in my desktop publisher (First Pub
lisher) work as fast with my HP LaserJet
II as PageGarden.
You call PageGarden from the MS
DOS command line with one or more
options or switches. These command
line calls take the form lsr - testl rny
file. asc. PageGarden's filename is
lsr, test l is the filename of a descrip
tion file, and rn yf ile.asc names the
ASCII file that PageGarden prints .
Invoking PageGarden from the com
mand line like this will appeal to tradi
tional power users who 've res.isted the

move to graphical user interfa ces.
Unfortunately, if you haven 't resisted
that move, you will have a tougher time
launching PageGarden, since you must
first shell out of your GUI to get to the
MS-DOS command line , run PageGar
den, and then return to your windowing
system.
PageGarden features 27 switches , in
cluding options that let you change the
output device name, sort filenames,
print only odd or even pages, output En
capsulated PostScript, or print a range of
pages. You can even use the@ character
followed by a filename to tell PageGar
den that there is further option text in the
named file. All PageGarden command
conrinued
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Wejustblewthelid offBASIC.

We didn't just unveil our revolutionary
new Microsoft®BASIC Professional Development
System- we unleashed it.
Because this BASIC comes loaded with
enough power to produce the smallest, fastest,
slickest BASIC programs you've ever imagined.
In less time than you've ever dreamed.
To make sure you make history; we made
history with the first totally integrated BASIC
ISAM ever to grace a PC. Which makes this the
first truly efficient system for turning out BASIC
database applications.
Pluswe added extramemorycapacityto our
famous Microsoft QuickBASIC*environment to
create an editing/debugging/compiling phenome
non called Microsoft QuickBASIC Extended From
now on, you can fly through 640K DOS and 64K

string space barrierswithout any clumsy hit-and
miss kludging to get larger BASIC applications.
What's more, this high-speed,low-stress en
vironment includes Microsoffs
instant compiler, to give you
the smooth convenience of an
interpreter with the lightning
executables of a compiler.
For acopyofourcompli
mentary white paper, "BASIC ~----'
Breakthroughs;' give us a call at (800) 426-9400.
Or pick up new Microsoft BASIC now.
And have a blast.

MiclOsoft®

Making it all make sense·

•Microsoft BASIC Professional Develop ment System is the new member of the Microsoft BASIC family, which includes the award-winning Microsoft QuickBASIC version4.5. Customers inside theSO United States.call (800)
426-9400. In Canada, call (4 161673-7638. Outside the U.S.A. and Canada. call <2061882-8661. © 1990 Microsoft Corporation. All righ ts reserved. Microsoft, the Microsoft logo, MS. MS-DOS and CodeView are registered
trademarks and Making it all makesense is a trademark of Microsoft Corporation. Borland and Turbo Pascalare registered trademarks of Borland International. Inc.

REVIEW

NEW TRICKS FOR YOUR LASER PRINTER

Microsoft BASIC
Professional Development
System for MS-DOS
and OS/2 Systems
New Language Enhancements
·High-speed full-power ISAM integrated
into the BASIC language.
• Currency data type combining fixed
decimal precision and fast integer
math.
• Format, date/time and financial func
tion libraries.
• Static Arrays in records.
• Local enor handling.
• BASIC sample code toolboxes including
mouse/ menu/windowing, presentation
graphics and matrix math routines.
Blast Through The BASIC
Capacity And Performance Barriers.
• Run time overlays support programs
with up to 16MB of compiled BASIC
code.
• Multiple segments for storing variable
length strings.
• More granular runtime module for
smaller compiled executables.
• Improved code generation optimiza
tions for smaller and faster programs
than ever before.
• Code generation for 80286 instruction
set.
• Improved math co-processor support
and emulation for faster highest
precision math operations with or with
out a co-processor.
• Improved alternate math library for
faster math operations without a math
co-processor.
Microsoft Microsoft
Borland~
Benchmark BJ\SIC QuickBAS IC ll1rbo Pascal '
SAVAGE
129. 1
449 9
281.0
FIL E 1/ 0
49.7
72.8
51.5
HAT

SCREEN
Matrix Ops
QuickSort
4P CJ\L LS

183.8

568.5

2.4

4.3

J:l.2
1.6
0.3

66.2
2.5

1.0

303.8
15.8
56.5
2.3
0.6

Most Complete Set Of Tools
For The Advanced
BASIC Programmer.
• Microsoft QuickBASIC Extended envi
ronment for BASIC programming
includes:
Full support for EMS 4.0 and multiple
segments for storing variable length
strings.
More powerful editor with historical
undo/redo commands and configur
able keystrokes.
Customizable utility menu for DOS
commands and preferred utilities.
More complete set of compiler controls.
Double permitted number of watch
expressions.
• Microsoft Editor and CodeView• debug
ger allow mixed language and OS/2
programming.

Dan Bricklin 's PageGarden 1A
Company
Software Garden, Inc.
P.O. Box 373
Newton Highlands, MA 02161
(617) 332-2240
Hardware Needed
IBM PC , PS/2 , or compatible with 256K
bytes of available RAM ; Hewlett-Packard
LaserJ et Plus, Series 11 , or compatible or
a Postscript-compatible laser printer
Documentation
User's manual
Price

$99.95
Inquiry 885.

line options use a hyphen(-) for identifi
cation, similar to many language com
pilers .

ThePDSL
Description files contain the text com
mands of the PageGarden Description
Statement Language (PDSL). These
commands give PageGarden its power
and flexibility . The 63 PDSL commands
let you place text on a page, change fonts ,
draw boxes and lines, incorporate bit
mapped graphics into a document, orient
the text on a page, repeat actions, and ob
tain variable input from a user during
printing. In short, PageGarden's lan
guage lets you write programs to control
the format of your printed documents.
These "programs" exist as description
files. You can write and save on disk as
many description files as you like. When
you need to print a file, you choose the
description file you need-or write and
save a new one-and invoke it as an op
tion with the PageGarden program.
Each PDSL command takes a variety
of arguments. For example, the Place
command, which displays lines from a
file on a printed page, requires at least
four arguments- a starting point ex
pressed by x and y coordinates, plus a
number for the first and last lines to be
printed. This language gives you a great
deal of programming flexibility.
Harvesting PageGarden's Bounty
You can accomplish much with the pro
gramming power of the PDSL and de
scription files. For example, you can
print labels that include your company

logo in the return address . You can print
tickets-several to a page-that might be
used for a theater performance or charity
raffle, and you can use PageGarden's
number utility to sequentially number
those tickets. You can print the filename
and directory path-plus the date last
modified-in headers or footers of pro
gram listings.
PageGarden comes with eight Bit
stream fonts plus a special font for print
ing the extended IBM PC character set on
a PostScript printer. The program also
includes over 35 sample description
files, and you can use PageGarden with
out ever writing your own description
file. The package even provides a trans
lucent plastic rule for inch , centimeter,
and typographical point measurements
for designing your own layouts.
The manual supplies a top-notch tuto
rial and a full reference for the PDSL.
The fully indexed manual is well written
and organized to let you easily find the
information you need.

Garden of Delight
PageGarden becomes an addiction when
you first start using it. The PDSL pro
vides you with plenty of opportunity to
experiment with different kinds of for
matted output. I found myself writing
new description files just to play with dif
ferent look s for fonts and boxed and
shaded text areas.
Once the novelty wears off, you'll
probably find yourselfusing PageGarden
frequently . After a few weeks, I began to
wonder how I got along without it. I've
always had trouble printing Quattro files
on my LaserJet, but PageGarden solves
that problem nicely. Printing out down
loaded E-mail with good-looking, space
saving designs without having to man
ually format the text (I have a standard
description file just for that purpose) also
saves me time and effort.
Finally, I get real satisfaction from
programming PageGarden. I use desktop
publishing software to lay out text and
graphics, but I actually enjoy writing a
quick program to do a similar job . Of
course, PageGarden can ' t do all the
things a desktop publishing program can
(e.g., you can't put a single word or
phrase in a different font), but what it lets
you do, it lets you do easily. PageGarden
falls into that genre of programs that pro
vide utility with a good deal of personal
satisfaction. •
G_. Michael Vose coauthors OS Report, a
newsletter on OS/2, and writes frequently
about the PC industry. He can be reached
on BIX c/o "editors."
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frl ONTROl&DATA
t:) ACQUISITION
Enter the picture ... the BayTech H-Series
Multiport Controllers-stand-alone multiplexers
that connect one host computer to as many as
23 peripheral devices. By cascading, the number
of devices you can connect is practically unlimi
ted. full duplex transmission of asynchronous
data is provided at speeds up to 38,400 bps.
These intelligent multiports will operate with
any RS-232C serial computer or peripheral
device. (Optional RS-422A).
The H-Series models have been used ex
tensively in each of these areas:

• industrial robotics-control environments,
where multipl e numerical or assembly-line
machines can be centrally controlled

I

1

l

~

computer and the peripheral ports may be con
nected to such devices as: bar code readers, cash
registers , fire alarms, numerical machines ,
modems, plotters, printers, security systems,
and terminals (see illus.).

• security and environmental sensing, to im
prove monitoring capabilities for large and small

b"';S~

.

Courtesy ford Motor Company.

• data exchange among point-of-sale devices,
through which a myriad of business equipment

,;~:"'w rmm '"'wmS~

fDI RODUCT

~ SUPPORT

BayTech offers unlimited hotline technical
support before and after you purchase a unit.
Designed and manufactured in the USA, the reli
able H-Series is UL- and CSA-listed and fully
covered,by a one-year warranty.
So put yourself into the picture .. . call us
today to learn about the many ways the H-Series
Multipl e xer-Controllers can benefit your
business.

Courtesy Honeywell Protection
Services.

Courtesy Hugin Sweda.

fd 1x MODES Of

~ MUlTIPlEXING

Courtesy Siemens Life Support Systems.

To meet individual needs, these flexible,
multifunctional devices are easily tailored by
selecting one of six modes of multiplexing: time
division, port expansion/sharing, and four modes
of buffered message multiplexing. In a typical
application, the host port may be connected to a
Circle 37 on Reader Service Card (DEALERS: 38)

~

•••••

BayTech
Bay Technical Associates, Inc.
Data Communications Products Division
200 N. Second Street, P. 0 . Box 387
Bay St . Louis, MS 39520 USA
FAX: 601-467-4551
Phone: 601-467-8231 or toll-free

800-523-2702

Reviewer's
Notebook
Reviewer's Notebook is a
compilation ofbrief reviews and
updates to previously published
evaluations. BYTE will publish
Reviewer's Notebook each month
on a space-permitting basis.

33 MHz on the Cheap
ortron sells PCs directly to end users
at rock-bottom prices , and its 33
F
MHz 80386 system is no exception. The
$3950 NetSet 333 is the least expensive
33-MHz system BYTE has reviewed .
I tested the NetSet 333 tower version .
The basic machine ($4050) includes 1
megabyte of 70-nanosecond DRAM ,
64K bytes of 15-ns static RAM cache
memory, one 5 1A-inch or one 1.2-mega
byte 3 1/2-inch MiniScribe floppy disk
drive, two serial ports, a parallel port, a
Western Digital ESDI hard disk drive
controller, and a 230-watt power supply.
My $6150 test system included 4
megabytes of RAM , a 33-MHz 80387
math coprocessor , a Tatung 14-inch
multisync monitor , a 16-bit VGA control
ler, a 157-megabyte MiniScribe ESDI
hard disk drive, and a 300-watt power
supply. Multisoft's Super PC-Kwik disk
accelerator utility was also included.
Inside , the system has eight expansion
slots (one 8-bit, one 32-bit, and six 16
bit) . Four slots hold the ESDI controller,
I/O card, and display adapter. The hard
disk drive hides on a shelf inside the box.
In my test machine , a 5 1A-inch floppy
disk drive occupied one of the two half
height 5-inch bays, leaving · one 5-inch

Fortran's low-cost 33-MHz 80386
system, the NetSet 333.

bay and two 3 Y2 -inch bays available.
The system is well designed overall,
but the tower case is flimsy . A gentle
push against the top of the box twisted it;
a good shove against a floor-mounted
unit could move expansion cards in their
slots , possibly causing a short. If you buy
the NetSet , get the desktop model.
Compatibility was not a problem; vari
ous add-in cards and programs ran fine.
I compared the NetSet against the
Compaq Deskpro 386/33 and the 386/33
from PC Link, another direct-mail ven
dor (see table 1) . (To see how 14 other

33-MHz machines fared, see "Mega
hertz Madness ," IBM Special Edition ,
Fall 1989.) The Deskpro 386/33 was
slightly faster than the NetSet in the low
level benchmarks , and differences in the
applications tests were even less signifi
cant. The NetSet held a clear margin over
the PC Link in the low-level CPU tests
and easily beat the PC Link's poor show
ing in the low-level video tests and the
scientific/engineering application tests.
The NetSet performs well against the
Compaq, but it competes more directly
against the PC Link and other mail-order
machines . At press time, a similarly con
figured PC Link machine was several
hundred dollars more . Fortran also of
fers better performance and the same
one-year on-site warranty. If you'd like
to get 33-MHz performance without the
$10,000 price tag , Fortran's NetSet is
worth a 1ook.-Rob Mitchell
continued

NetSet 333
Fortran/Source
6818-G Patterson Pass Rd .
Livermore, CA 94550
(800) 821-9771
(415) 373-1008
Base system : $3950
System as reviewed : $6150
Inquiry 859 .

Table 1: The Deskpro held the advantage in the low-level tests , but the application benchmarks showed less difference.
The NetSet bested the PC Link's weak video performance. (Indexes show relative performance; an 8-MHz IBM PC AT= 1.)
BENCHMARK RESULTS
Application-level indexes

Low-level indexes
CPU

FPU

Disk

Video

WP

Spread
sheet

Data
base

Sci./
Eng.

Compilers

Cu mu
lative

3.76
4.53
2.11

4.37
4.28
5.03

4.27
5.01
4.43

2.88
3.00
2.68

7.57
7.86
5.5 1

4.04
4.46
4.36

23.13
24 .61
22.01

1/0
NetSet333
Compaq Deskpro 386/33
PC Link 386/33

5.65
6.09
5.10

14.85
15.50
14.87

2.45
2.90
2.83

For a full descriplion of all the benchmarks. see " Introducing the BYTE Benchmarks," June 1988 BYT E.
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Track Calls Automatically
imeScribe, an automatic call track
T
er , just might be a better way to use
the telephone. It is a combined program
and add-in board. Whenever you receive
or place a call , the program pops up over
whatever application you may be running
and lets you enter notes about the call. It
tracks how long you talk, generates re
ports for billing purposes, and displays
previous discussions you have had with
each caller. If you've talked about a par
ticular subject with a number of people,
TimeScribe will bring up notes from
each of those conversations.
If you dial a number manually (Time
Scribe can also dial numbers for you),
TimeScribe captures the number and
compares it to the numbers it knows. If it
recogni zes the number, the program
asks for a topic and lets you enter notes
about the conversation.
It handles incoming calls almost as ef
ficiently. Although TimeScribe has no
way of knowing who's calling until you
tell it, it does the next best thing. Time
Scribe presents its people directory in a
point-and-shoot menu, and you select the

name of who's calling . If someone new
call s, you just type in his or her na me .
I used TimeScribe on my 80386-based
AT compatible. The half-length Time
Scribe board fits into an 8-bit slot. The
board includes two telephone jacks for
in-line telephone connections.
As a stand-alone program TimeScribe
worked fine, but I also tried it in other
ways . I loaded it as a TSR program and
ran other applications in the foreground.
TimeScribe normally takes only about
70K bytes of free RAM. But most of the
program (64K bytes) located itself in my
EMS memory; it took up just 6K bytes in
my 640K-byte DOS partition .
I found only two compatibility con
flicts. One was with Lotus Agenda, a
personal information manager often
used for call tracking ; few people would
probably want to run it with TimeScribe,
anyway. The second occurred with Xy
Quest's XyWrite, which takes complete
control of the keyboard.
I used TimeScribe successfully as a
separate program with DESQview 386,
although I had to remember to switch to

its window. It did not work well , how
ever, as a TSR program loaded before
DESQview .
I didn't like the way TimeScribe pre
sented information on the screen. When
ever I made a phone call , TimeScribe
displayed a lot of information-too much
for my tastes. I might need to know the
exact time of the last call sometimes , but
not always. And I'd like to be able to re
move the function key template from the
bottom of the screen.
Also, I would have preferred Time
Scribe to handle free-form text like
Agenda does, by extracting the informa
tion it needs to assign topics . However ,
for such a small TSR program , that may
be too much to ask.-Dennis Allen

range a program's modules . To edit a
module's text, you highlight its name
and invoke the screen editor.
The interplay between the structure
and text editors goes beyond what typical
integrated environments offer. That's
because the Dr. Pascal interpreter con
stantly updates its internal representation
of the program. The interpreter knows a
lot about the program and can communi
cate intimately with the editors . In the
screen editor, for example, you can jump
straight from an identifier to its declara
tion, or from a procedure call to the mod
ule that contains the procedure.
The debugger steps through source
code and automatically displays all the
static variables that are in scope. Each
procedure or function occupies a box di
vided into code and data regions. These
procedure boxes scroll, and as the call
stack deepens, pending modules move
off-screen . There are a couple of ways to
control how much code and data you can
see: Each module has adjustable visibil
ity settings, and if your main program
contains global variables that you want to
watch, you can instruct it not to scroll.
You can also control the size of each

module ' s procedure box . The breakpoint
facility helps you focus on the part of the
program that you want to examine.
Although the debugger isn't as fancy
as, say, Borland' s Turbo Debugger (you
can't view pointer-linked structures or
evaluate expressions), it delivers useful
information with a minimum of fuss.
I couldn't find a single standard Pascal
program to test Dr. Pascal on, so I "de
Turbo-ized" a Turbo Pascal program. In
the process, I rediscovered the elegant
simplicity of standard Pascal. Although
Mod ula-2 and object-oriented Pascals
are rapidly superseding it, standard Pas
cal remains an excellent foundation for
novice programmers. Dr. Pascal's faith
ful and accessible implementation makes
it a valuable educational tool. •
-Jon Udell

TimeScribe 1.01
WordTech Systems, Inc.
P.O. Box 1747
Orinda, CA 94563
(415) 254-0900
$299.95
Inquiry 860.

Pascal for Purists
hat is it that sets Visible Software's
Dr. Pascal apart from Borland's,
Microsoft' s, and MetaWare's Pascal
compilers? The other three fl unked the
British Stand ards Institution's ISO 7185
validation suite . Dr. Pascal came "fairly
close to conformity." Why does confor
mity matter? As C programmers are dis
covering, a language standard (and prod
ucts that conform closely to it) is im
portant for multiplatform development.
Dr. Pascal doesn't compile standard
Pascal programs; it only interprets them.
On the PC, its capacity is limited: 64K
bytes of program text, 28K bytes of "exe
cutable" code , and 20K bytes of data.
Further, it provides no direct access to
the machine or to tl-ie operating system.
But for $89 you get a highly integrated
package that includes the interpreter, a
debugger, a structure editor, and a text
editor. The price and mix of features wi ll
appeal primarily to educators, which is
appropriate because Dr. Pascal is a great
environment for Pascal beginners.
Dr. Pascal stores your source code in a
single .PAS file, but you view that file as
a hierarchy of module names. Using the
structure editor, you create and rear
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Dr. Pascal
Visible Software
P.O. Box 7788
Princeton, NJ 08543
(609) 683-4386
$89
Inquiry 861.

Write-Once Optical
Isn't OnTheWay Out.

LaserStor"wr1ie-0ru 0puc.a1 I

It's OnTheWay Up.
Even in the face of erasable optical's
popularity, write-once technology at Storage
Dimensions is on the way up, not out. In per
forma:ice, capacity and flexibility. In DOS,
Macintosh" and Novell" environments.
Take our new LaserStor™Write-Once
LS900. In benchmark after benchmark. it
has consistently demonstrated superior
performance. And at nearly one gigabyte per
cartridge, its big capacity is just right for
write-once tasks. Archival, document and
image storage. Database distribution. Audit
trails. And microform replacement.
And here's the inside story. Our new

•
LaserStor is a trademark of Storage Dimensions

half-high, 786-megabyte write-once solution
is designed to mount easily
inside286/386 micros.The
, LS800H boasts increased
1 ~ performance and full compat
·"' ibility
with our other industryLssooHHall' High,
.
with HostAdapw1:
leadmg LS800 products.
One company is upping your optical
options across the board.With high perfor
mance LaserStor Erasable Optical- and now
with high performance write-once optical.
For more information, call 408/879-0300.
Or write once to Storage Dimensions. 2145
Hamilton Avenue, San Jose, CA 95125.

S1DRAGE DIMENSIONS
ll-WOI

o 1989 Storage Dimensions
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Display this month's
BIX activities

y

Amiga Exchange Opens
BOC now has an exchange tailored to the needs of Commodore Amiga computer users. Edited by Joanne
Dow, the Amiga Exchange brings together Amiga users from all over the world so that they may discuss all
aspects of working with an Amiga computer, exchange tips, and download files from BIX's huge Amiga soft
ware library. With the exception of some Commodore-sponsored conferences for commercial developers, the
Amiga Exchange conferences are open to the public. They include: amiga, amiga.arts, amiga.hw, amiga.int,
amiga.special, amiga. sw, and amiga.user.

Special Event
THURSDAY, 114, 8:30-9:30 PM EST. Ada when the chips come down.
Ada is a large language, but it's one of the first languages to be available when a new chip comes out.
Hear Randy Brukardt and Dan Stock of R.R. Software discuss Ada's portability. (join janus.ada/cbix)

All-Month Conferences and Special Events
IBM Exchange-Each Wednesday night this month at 10
PM EST, the IBM Exchange will focus on computer languages
(join ibm.exchange/cbix). More specifically, we'll help
PC-users learn about Cand how to write a communications
program, and we'll provide a question-and-answer session
for beginning and intermediate PC-users. Check ibm.exchange
for a master directory of all files for the IBM PC- and MS-DOS
based computers that are available through the IBM Exchange.
We also have CBix sessions every weeknight at 10 PM EST.
Mac Exchange-With the new year, let the Mac Exchange
help you resolve to clean up your hard disk. In mac .products/
jan.90, we'll help you defragment your life by taking a long
look at disk utilities and discussing various products such as
SUM II and Disk First Aid. Meanwhile, the mac.novice/
tutorial will continue for the Cprogrammer.

BIX Conference News
The law and the computer virus is a topic that will be
discussed in the "law" conference by experts from Illinois
and Minnesota, two states that passed new legislation in
1989. (join law/virus)
Which computer viruses-are lurking about? Find out in a
special conference about these critters. (join security/critters)
If you've got a grammar gripe, or if you 're sick of sullied
syntax, you can vent your spleen on-screen in the "journal
ism conference." (join word.flame)
Ryan McFarland, developers of COBOL language products ,
has joined the BIX Vendor Support Group, and the company

is ready to answer your questions concerning its products
and their applications. (join ryan. mcfarland)

The "Bowl Games" aren't the only games
inJanuary ...
Consider this full calendar, on the Interactive Games Exchange:
Sundays, 9 PM EST-Poetry, art, music and stories from

by-gone days to yet-to-come days are featured in this confer
ence . (join fun.n.games/game.room)
Sundays, 9:30 PM EST- Learn about role-playing games on

line and off line at Fantasy Foundation College. (join ff/ff.col)
Mondays, Thursdays, and Saturdays, 9 PM-Midnight EST
Check into the Meade &Mirth Inn and enjoy free-form, role

playing games that take you back to the Middle Ages- and
sometimes far into the future. (join mnm/inn)
Tuesdays, Wednesdays & Saturdays, 9:30 PM EST-Enjoy
real-time fantasy role-playing games as well as message-based
player interaction in Ledinworld, the Advanced Dungeons &
Dragons center of the IGX. (join lworld/ledinworld)
Thursdays, 10:15 PM EST-Break in on Pandemonium , the
contemporary parlor games and other social activities in the
"game.room." (join fun .n.games/game.room)
Fridays, 9 PM EST-Begin your T.G.l.F. nights in the pursuit

of trivia. (join fun.n.games/game.room)
Fridays, 9:30 PM EST-Play a role in a variety of role-playing

games. (join encounters/new. worlds)
· And don't miss the special Mystery Guest Night, Thursday,
January 11, at 9 PM EST (join .more)

Finally. An on-line service
that doesn't nickel and dime you.
It's BIX's flat-fee service.
BIX is short for BYTE Information
Exchange. The on-line informa
tion service that 's yours for an
unheard-of fl at fee of just s39 for
three months* - an amount you
could easily waste in just two to
four hours with an hourly rate,
on-line service. (Not to mention
the fact that you'd be nickel-and
dimed for its monthly minimums. )
And here's another di stinction :
BIX is strictly for microcomputer
pros ; it contains no " fluff." As a
subscriber, here 's what you've
got coming to you:

0 All the information and ideas
exchanged in more than 150
microcomputer-related confer
ences- a give-a nd-take in which
yo u can participate.

0 Microbytes D11ily-up-to-the
minute industry news and new
product information.
0 Plus support from hardware
vendors and software publishers ,
access to extensive software
libraries , and the use of our
electronic mail service-which
allows binary attachments.

Subscribe to BIX right now
using your computer and modem .
Set your telecommunications
program for full duplex, 8 bits, no
parity, 1 stop bit, or 7 bits, even
parity, 1 stop bit. Now dial BIX at
617-86 1-9767 , hit the return key,
and respond as follows:
You Enter
bix
bix .tlatfee

You can charge your BIX
subscription to major credit cards,
or have it billed to your company.
You may also purchase unlimited
off-peak access via Tymnet for just

S20 per month , or s3 per off-peak
hour, in the continental us~· For
more information , including your
local Tymnet access number, call
800-227-2983 (in New Hampshire
and outside the United States, call
603-924-7681).
' Based on a S156 annual fee, billed
quarterly - ,7 subscription you may cancel
at any time without future charges. You
may also subscribe for a3-month trial at
just S59.
..For internation:J/ rates, please consult
your lorn! PTT. Our internation:J/ packet
network address is 31o690157800.
No extra charge for 2400 Baud access.
Tymnet prices are subject tq change.

lllX

One Phoenix Mill Lane
Peterborough, NH 03458
800-227-2983. In NH 603-924-7681.
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he subject of chips may sound
esoteric, but chips provide the
very foundation on which our
industry is based. Simply put,
without chips we have no microproces
sors, we have no computers, we have no
industry.
The technology behind the chips-the
types of substrates and platforms used
and the size, speed, and density of the
elements on them-enables us to attain
faster processing speeds and more capa
bility in less space than ever before. The
desktop microcomputer of today easily
exceeds the performance of the average
mainframe of 20 years ago, as well as
that of the average minicomputer of 5
years ago .
This In Depth section explores the
state of chips today. It begins with Bob
Ryan's "Farewell to Chips?" which ex
amines semiconductors, both technically
and historically, in terms of their capa
bilities and their limita
tions. It's a fascinating
story.
Then, the section pro
vides more detail on three
promising technologies. In
"The High-Octane Semi
conductor," Phillip Robin
son discusses the pluses, the
minuses, and the possibili
ties for gallium arsenide,
the most prominent current
example of Group III-V
semiconductor technology.
Next, in "A Marriage
Made in Silicon," Bob Ryan examines
BiCMOS, a technology that combines bi
polar and CMOS technologies on the
same chip. BiCMOS may well signal the
demise of the familiar TTL-interface
standard.
Finally, in "Creating Custom Chips,"
Trevor Marshall looks at electrically

T

programmable logic devices. The EPLD
is a more flexible alternative to the appli
cation-specific integrated circuit-if you
make a mistake, you simply reprogram
it. The capability to do this is built in; it
takes only hours to accomplish.
Why should you care about the state of
chips today? Because chip technology
makes it possible for today's microcom
puters to overtake increasingly larger
and more expensive machines of yester
day, putting more and more power and
performance on your desktop for less and
less money. And because chip technol
ogy makes it possible to dream about
and possibly even attain-supercomputer
performance on your desktop tomorrow.
-Jane Morrill Tazelaar
Senior Technical Editor, In Depth

ILLUSTR ATIO N: ROBERT TI NNEY © 1990
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Feed this to your PC

and it'll thirik it's an
HP BASIC workstation.

••

TransEra

Finally, there's away for serioustechnical
computer users to get the power and features of
HP BASIC on aPC. The answer is HTBasic, a real
engineering BASIC that turns your PC into an
HP 9000 series 200/300 BASIC workstation
at afraction of the cost.
Like HP's Rocky Mountain
BASIC, HTBasic from
TransEra is astate-of-the-art
BASIC that gives you all the capa
bilities youneed for complex
engineering applications. Plus you get
important advanced features you wont find
with any other PC BASIC. Like the complete set of
HP graphic commands.Integrated HPIB (GPIB)
syntax for intelligent instrument control. The
advanced 1/0 Path System. And built-in matrix math.
In fact,all the optional HP binaries are built in. There's nothing
else to load.You even get the full screen program editing and
debugging environment.
Discover the new solution
for cost-effective technical work-

HTBasic

3707 North Canyon Road, Provo, Utah 84604 • TEL: 801-224-6550 • FAX: 801-224-0355
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Farewell
to Chips?
Like a marathoner after 20 miles, semiconductor technology
is approaching the wall. What lies beyond?
Bob Ryan
o doubt about it,
we are spoiled .
We have come to
expect ever-faster
and more-complex processors
and ever-expanding memory
as if they were a birthright.
The fact is , however , that
semiconductor technology is
approaching some fundamen
tal limits that will halt semi
conductor development in its
tracks, and it may reach these
limits as early as the year
2000 . The good news is that
the development of replace
ment technologies is well
underway.

N

Merry Christmas
Modern electronics began on
December 23, 1947, when
John Bardeen, Walter Brat
tain, and William Shockley of
Bell Laboratories first pro
duced the transistor effect .
They discovered that the con
ductive properties of a semiconductor di
ode could be controlled by a third elec
trode. Their first effort was a point
contact transistor.
Transistors form the basis of all digital
computers . The fact that you can switch
current on and off in a device depending
on the state of a second input is the basis
of all digital logic . Outside the electron
ics industry , however, the introduction of
ILLUSTRATION : ROBERT TI NNEY © 1990

transistors in 1948 elicited very little ex
citement. By the time Bardeen , Brattain,
and Shockley picked up their Nobel
Prize in 1956, however , transistors were
recognized as the critical component in
the nascent electronics revolution .

Integrated Circuits
Throughout the 1950s, transistors were
refi ned in many ways. In particular, they

became smaller and dissipat
ed less power as heat. Semi
conductor firm s supplied the
transistors and other compo
nents used by elect ronics
firms to produce everything
from hearing aid s to radar
systems . Everyone inside and
outside the industry recog
nized the importance of min
iaturization , but only a few
people were able to see the
next logical step .
In October of 1958, Jack
Kilby of Texas Instruments
placed two circuits on a single
piece of germanium. The de
vice was crude , and the inter
connects on the chip had to be
hand-wired , but this device is
generally credited with being
the first IC.
At about the same time,
Fairchild Semiconductor in
troduced the planar transis
tor. Planar processing created
a transistor in which all three
electrical connections reside on one sur
face of the device . Planar processing in
volved the etching of components and the
diffusion of necessary impurities onto a
substrate . It allowed the simultaneous
fabrication of many circuits on a single
substrate and thus was the forerunner of
current fabrication techniques.
Soon afterward , Robert Noyce of
cominued
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Transistor Refresher

··T blocks
ransistors are the basic building
of digital logic devices. The

most important function of transistors
is to enable you to control the flow of
current through them with a third elec
trical connection. For di gital logic de
vices, this means that you can turn the
primary flow of current on and off.
Transistors come in two types: bipo
lar and field-effeet. Bipolar transistors
use both electrons and holes as charge
carriers . Field-effect transistors (FETs)
are unipolar because only electrons or
holes are used as charge carriers. Bipo
lar devices are harder to fabricate than
field-effect devices, but they exhibit a
much higher freq uency response. In ef
fect, they switch faster.

NMOS FIELD-EFFECT TRANSISTOR
0 vo ltage
Gate
Sou rce

Metal fi lm
S;02 insulator

Drain

I

P-type

'.-="I'

+5 V creates field that attracts electro ns
Gate

'11wo-Way Street
Bipolar transistors are divided into
three primary regions: the emitter, the
base, and the collector. The primary
flow of charged particles in a transistor
is from the base to the collector.
The emitter region injects minority
charged carriers into the base . The
emitter thus controls the t low of pri
mary-charged particles through the
base . If few or no minority carriers are
injected , the current flows from the
base to the collector. If the emitter in
jects many minority particles , the cur
.rent flow from ba se to collector is
stopped. Rectification takes place at the
barriers between the emitter and the
base (the emitter barrier), and between
the collector and the base (the collector
barrier).

Conduction by Induction
RETs consist of two regions of one type
of conductivity located on a substrate of
the opposite conductivity-for example ,
two n-type regions on a p-type sub
strate. The flow of current is from one
n-type region (the source) to the other
(the drain) . The p-type region between
the two is called the channel . Above the
channel is an insulating layer (silicon di
oxide-Si02-in silicon-based MOS
FE'F devices); above the insulating layer
is a region of metal film called the gate.
Wi thout voltage on the gate, the
Fa irchild Semiconductor used planar
techniques to integrate multiple compo
nents on a silicon substrate. The com
mercial devices that followed-the fi rst
was a set/reset flip-flop-showed the ad238
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Source

Metal film
S;0 2 insulator

"

Drain

II

I

P-type

N-type channel formed
when electro ns move
toward the source of
the p-type substrate

Figure A: Top: The p-type substrate forms an insulating barrier between the
source and the drain, blocking the flow ofcharged particles. The switch is off
Bottom: When you apply a + 5-volt input to the gate, the electromagnetic field
created attracts electrons to the surface ofthe substrate. This creates an -type
channel that allows charged particles to flow between the source and the drain.
The switch is on.
source and the drain are insulated from
one another (see figure A, top). When
you apply a positive voltage to the gate,
you create an electromagnetic field that
induces electrons in the substrate to
move to the surface. These electrons
change the channel between the source
and the drain to n-type, thus allowing
current to flow between the source and
the drain (see figure A, bottom). Note
that p-type devices use a negative volt
age on the gate in order to induce a p
type channeJ between the source and the
drain.
vantages of silicon over germanium in
the integration of multiple components
on a single chip . The ease with which you
could control conductivity in different
components on a silicon chip and trace

Logic Circuits
Transistors are the most important ele
ments in logic circuits. By wi.ring tran
sistors in series, in parallel, or in com
binations of the two, you create the
NAND and NOR gates that are the basis
of digital logic and memory.
It should be obvious that floating
point coprocessors and instruction de
coders are incredibly complex devices.
But like all digital devices, they owe
their existence to the ability to control
whether or not current flows through a
transistor.
interconnects between components re
sulted in the final triumph of silicon over
germanium as the sem iconductor of
choice in the electronics industry.
continued
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ductor regions of opposite conductivity
type (see the text box "Transistor Re
fresher" on page 238) . These devices are
noted for their fast switching time . Thus,
they were ideal for the TTL circuits that
dominated the electronics industry
through the 1970s and are still in wide
spread use today.
The problem with bipolar devices is
the large amount of energy they dissipate
as heat during operation. This heat limits
the number of bipolar transistors you can
integrate onto a single chip . Bipolar de
vices are also very difficult to fabricate .
Although the number of bipolar transis
tors on a chip has increased from single
digits in the early 1960s to five digits to
day , the very large-scale integration
(VLSI) of circuits on a single chip was
only made possible by metal-oxide semi
conductor (MOS) technology.

1990

The MOS Advantage
Year

Figure 1: The cost per MIPS for desktop
computer systems has declined
precipitously since the introduction of
the IBM PC in 1981. Costs will continue
to decline for the foreseeable future as
chip manufacturers fit more and more
components into microprocessors.

ICs had a profound effect not only on
electronic products but also on how the
electronics industry did business. Before
the IC , semiconductor companies sold
discrete components that electronics
firms used to build custom circuits. With
the advent oflCs, the basic circuit design
function was transferred from the elec
tronics manufacturers to the semicon
ductor companies. The semiconductor
companies now sold basic circuits in
stead of basic components. Although this
gave electronics firm s less control over
their final products , the advantages of
ICs more than made up for any ineffi
ciencies introduced by using standard
circuits.

Poles Apart
ICs were first used in a commercial prod
uct-a hearing aid-in 1963. By the mid
1960s, ICs had become the primary com
ponents in computers and other elec
tronic devices .
Early ICs were based almost exclu
sively on the bipolar-junction transistor
and thus were called bipolar ICs . Bipo
lar-junction transistors use both positive
and negative charge carriers and have
emitter and collector barriers that are
formed by junctions between semicon
240
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MOSes are characterized by an interest
ing property: The insulating layer is the
oxide of the substrate material. Thus, for
a silicon substrate, the insulating layer is
silicon dioxide (Si0 2). MOS technology
facilitates relatively easy IC fabrication .
Insulating regions can be grown directly
on the substrate. This differentiates MOS
from a class of compounds known as
Group 111-V semiconductors . These
semiconductors are formed by combin
ing an element from Group III of the pe
riodic table with an element from Group
V. Fabricating Group IIl-V semiconduc
tors is much more difficult than fabricat
ing MOSes . (See " The High-Octane
Semiconductor" on page 251 for more
information on the most widely used
Group 111-V semiconductor.)
MOS ICs are based on the field-ef feet
transistor (FET); thus, they are called
MOSFET devices . (In addition to inte
grating large numbers of devices into
small areas, modern electronics also
seems to produce more acronyms per
printed page than any other field of
study.) In FETs, the conductive proper
ties of a semiconductor are controlled by
applying an electric field perpendicular
to the flow of the current. MOSFET de
vices have a slower switching speed than
comparable bipolar devices , but they dis
sipate much less heat and can thus be
packed much more clo sely together.
They are also easier to fabricate .
MOS devices are characterized by the
type of channel that they employ. (The
channel is the main path of the current
through a transistor.) In NMOS devices,
the electrical current is propagated by the
movement of electrons. The channel is
thus called n-type (negative-type) . When

current is propagated by the movement of
positive electron holes, the channel is
calledp-type and the device PMOS. With
silicon, n-type channels are created by
doping the channel with substances that
donate electrons , such as phosphorus. P
type channels are doped with acceptor
substances such as boron. CMOS com
bines NMOS and PMOS devices in the
same circuit.
NMOS devices are faster than PMOS
devices and are more compatible with bi
polar devices . Thus , although n-type
channels are harder to control than p
type ones , NMOS was the dominant
MOS technology in the 1970s and early
1980s. CMOS devices are characterized
by the fact that significant current flows
through them only during switching op
erations. Thus, they have a much lower
average power dissipation than NMOS .
CMOS logic gates use more area in an
IC than do NMOS gates . Thus, you
would expect that NMOS technology
would always allow for a greater packing
density than CMOS . This isn 't the case,
however. As packing density increases ,
power.dissipation and secondary electri
cal effects become crucial. This is be
cause electronic devices become notori
ously unreliable at high temperatures.
Because CMOS dissipates less power as
heat than NMOS does, you can integrate
more of the larger CMOS gates on a chip
than you can the smaller NMOS gates.
Coming full circle, the latest CMOS
technology is BiCMOS , which combines
bipolar and CMOS technology on the
same chip. BiCMOS may turn out to be
the most significant silicon technology
of the 1990s. (For more information on
BiCMOS , see "A Marriage Made in Sili
con" on page ~ 61.)

Scale and Balance
The most important concept in MOS
technology is scaling . In the early days
of ICs, Robert Dennard and others at
IBM came up with the concept of MOS
scaling . Essentially , scaling involves re
ducing the dimensions of a MOS device
by a constant factor and lowering input
voltages so that potentials in the smaller
device are identical to those in the origi
nal device . The fact that MOS devices
are scalable is the driving force of the mi
croelectronics revolution .
One important aspect of scaling is that
when you reduce the dimensions of a
component by 2, you decrease the area of
the component by a factor of four (thus
enabling you to put four components in
the space that used to contain only one) .
Essentially, this is why DRAM density ,
continued
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Architecture Today and Tomorrow
n recent years , one of the more popu
lar topics for panel discussions at
computer conferences and trade shows
has been the "RISC versus CISC" de
bate. Besides havi ng a lot of entertain
ment value (chip designers defending
their favorite architectures the way a
goose protects her goslings) , these de
bates provide a glimpse into the future
of computer design .
Reduced-instruction-set computers
and complex-instruction-set computers
have differing instruction-set strategies.
RISC processors feature a sma ll num
ber of instructions that each execute in
one machine cycle. CISC processors
use complex instructions that can take
several cycles to execute. RISC pro
ponents argue that you get better per
formance by executing many simple
instructions than by executing fewer
complex instructions. CISC proponents
argue the opposite .
The RISC versus CISC debate won't
be decided by panel discussion; it will
be won in the marketplace. And the de
ciding factor may have little to do with
numbers of instructions and registers,
and more to do with parallelism.

I

The von Neumann Blues
In 1946, in collaboration with Arthur
W. Burks and Herman H. Goldstein ,
John von Neumann wrote a paper that
derineated the concepts on which nearly
all computers (both RISC and CISC)
have been built since. The paper, "Pre
liminary Discussion of the Logical De
sign of an Electronic Computing Instru
ment," advanced the concept of the
stored program and introduced the idea
of the program counter (see reference

for instance, increases by a factor of four
with each generation. The designers es
se ntially halve the dimensions of all
components from one generation to the
next.
In practice , scaling hasn't always
panned out. As you scale down, you in
crease the relative surface area devoted
to interconnections. In addition, scaling
can have undesirable electrical effects.
When NMOS technology was scaled to l
micron, for example, problems were en
cou ntered that led to increased complex
ity in the circuits. On the other hand,
CMOS has so far been immune to scaling
problems.
Scaling yields faster operation as well
244
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from instructions that use the floating
1). Because it described a processor
point unit. Instructions that use mutual
the so-called van Neumann machine
ly exclusive parts of the processor can
that had to fetch successive instructions
also execute at the same time. The re
from memory , it also defined the bottle
sult is a processor that can execute two
neck between the processor and mem
or more instructions per machine cycle.
ory that survives to this day.
CISC processors also employ pipelin
Most people would agree that the
ing, and newer processors , such as the
memory-processor choke point has
80486 and the 68040, have many integer
been a sma ll price to pay for the 40
instructions that execute in one cycle,
years of progress based on the von Neu
but the varying execution times of CISC
mann machine. Computers have grown
instructions limit the effectiveness of
more powerful every year and will con
the superscalar approach to parallelism.
tinue to do so for some time. It didn 't
Instead , CISC processors , with their
matter that computers could do just one
ever-larger on-chip caches, are better
task at a time as long as they kept doing
suited to macroparallelism , where mul
it faster and faster.
tiple , identical processors are bound to
Ever since von Neumann defined the
gether on a common bus .
digital computer, however , designers
have been investigating ways around the
Obstacle Course
bottleneck. By their natures , RISC and
The problems with superscalar proces
CISC entail different solutions to the
sors involve identifying which instruc
problems of parallelism.
tions are independent and which must
be executed in a particular sequence.
Inside, Outside
Superscalar RISC machines will re
Since their conception, RISC proces
quire incredibly complex compilers and
sors have been evolving toward micro
instruction-decoding logic . Multipro
parallelism, incorporating parallel-pro
cessor systems based on identical CISC
cessi ng features within the processor.
processors require sophisticated sys
Specifically, RISC processors are be
tems software for task scheduling, high
coming superscalar; they can execute
speed buses to limit contention, and
more than one instruction at a time .
workable cache-coherency schemes to
Like other processors, a RISC pro
ensure data integrity.
cessor has many components, such as
In the end, the winner of the RISC
the integer unit and the floating-point
versus CISC debate will be the architec
unit. And , also like many other proces
ture that delivers the best solution to the
sors , RISC processors feature pipelin
marketplace. In the future , the quality
ing , whereby many instructions can be
of the solution delivered by RISC and
decoded while one instruction executes.
CISC machines may depend less on the
RISC processors, however , are moving
number of clock cycles they use per in
toward pipelines for each unit of the
struction than on the number of instruc
processor. Thus, instructions that use
the integer unit are pipelined separately
tions they can execute at one time.

as i·ncreased integration. In lCs, the dis
tance a signal must travel is often the lim
iting factor in circuit operation. Thus,
CMOS is the technology of choice for to
day's microprocessor units even though
it is inherently slower than NMOS. Be
cause CMOS is easily scaled, CMOS de
vices gain speed through greater density.
The advantages of CMOS for VLSI are
exemplified by the Intel 80486, which is
a high-speed CMOS device with over 1
million transistors .

Enter the Microprocessor
The emergence of ICs in the mid- l 960s
resulted in semiconductor companies be
coming the designers of basic electronic

circuits. As integration increased and the
number of gates on a chip increased to
100 and then 1000 and more, so did the
complexity of the circuits supplied by
semiconductor companies.
In 1969, Busicom, a Japanese calcula
tor manufacturer, approached Intel with
the design for a calculator chip set. Busi
com wanted Intel to develop and manu
facture the set. Ted Hoff was one of the
engineers working on the project for
Intel. He proposed that instead of using a
dedicated set of chips, you could design a
general-purpose programmable chip that
would perform the calculator function as
well as many other logical functions . I n
continued

Each one of these PC screens is
saying something different. But
they're all telling you the same
thing.
You and your data are in a
whole lot of trouble.
Perhaps someone hit the
wrong key and deleted your
data by accident.
Perhaps it's simply lost some
where on your disk.
Or perhaps the disk is cor
rupted and everything is lost.
Perhaps you
should get the
new Norton

shooter, a 158-page guide to find
ing and fixing most anything that
could go wrong.
Don't worry, you don't have to go
to the library or the bookstore to
refer to it, because it's included in
the Advanced Edition.
Along with 24 more organiza
tional and disk management utili
ties we don't have space to mention.
PC Magazine calls the Norton
Utilities "indispensable'.'
You'll want to call your local
software dealer. Or call us at
1-800-365-1010.
Then you'll have nothing to fear
but fear itself.
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the Norton Util
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the terror out of
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all
these error
gives>"" UnErase, File
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al an even more
someone
reasmrable price.
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deleted your data, fear not.
Our legendary UnErase*can
resurrect it with a few simple
keystrokes.
If you've misplaced it-which,
when you're dealing with a hard
disk, is terrifyingly easy to do
our File Find will come to the
rescue.
And what if worse comes to
worst and your whole disk goes
down?
Cheer up.

The extraordinary new
Norton Disk DoctorNwill deter
mine the exact nature of the
problem, report it and, in most
cases, fix it for you.
All by itself.
In fact, if the Doctor can't cure
your corrupted floppy or hard
disk, then Buster, you've got one
corrupt disk.
In which case, you'll need to
refer to The Norton Trouble-
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Figure 2: The storage capacity ofRAM chips-a direct function ofthe number of
components per chip-doubles every three to four years. Note that the rate of
increase slows with time because ofthe increasing complexity offabricating near
micron and submicron technologies.
1971, his concept became a reality in the
4004, the first single-chip microproces
sor. It also ushered in the era of personal
computing . Although the 4004 never ap
peared in a commercial desktop ma
chine , its direct descendents appeared in
the first microcomputers.
The 4004 is not a complete computer.
It requires appropriate support chips
shift registers and the like-to perform
its function. It didn 't take long, however,
for the rest of the industry to realize the
significance of the 4004. By 1972 , Gary
Boone and Michael Cochran of Texas In
struments had produced the TMS 1000
which, like the 4004 , is a 4-bit chip. The
difference is that the TMS 1000 incorpo
rated support functions directly on-chip ;
it was the first "computer on a chip."
Also in 1972, Intel introduced the
8008, an 8-bit version of the 4004. The 8
bit threshold is important , because it
meant that the processor could access
one character of information at a time.
This and other 8-bit processors-the
8080, Z80, 6800, 6502-formed the
basis for the first personal computers.
The microprocessor evolved rapidly
after its inception. By 1974, National
Semiconductor had introduced a 16-bit
microprocessor; by 1981, Intel had a 32
bit microprocessor, the APX432, that in
246
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corporated over 200,000 transistors on
three chips. In 1989, Motorola and Intel
announced top-of-the-line 32-bit proces
sors that each have over 1 million transis
tors on a single chip. The 68040 and
80486 represent the state of the art , but
they won 't for long. Microprocessors
with 4 million transistors will be avail
able in two years , and 16-million-tran
sistor processors by the mid-1990s.
The most amazing aspect of the evolu
tion of microprocessors has been the
price/performance curve of desktop sys
tems . In 1981, you could buy an IBM PC
that delivered about a tenth of a million
instructions per second for about $5000.
By 1985, you could purchase an AT-class
computer delivering 1 MIPS for about
the same price. In 1990, you will be able
to buy an 80486 system delivering about
10 MIPS for about the same amount (see
figure 1) . This trend will continue. You
will see desktop MIPS increase by an
order of magnitude every four to five
years with no increase in the real (ad
justed for inflation) price.
Another interesting aspect of micro
processor evolution has been the effect of
these devices on the computer industry .
Many computer makers-particularly
minicomputer companies-have been
unable to compete on a price/perfor

mance basis with the latest generation of
microprocessor-based desktop comput
ers. The assault from below threatens the
survival of Data General, Wang , and
Prime , and it has already forced DEC to
abandon its "one architecture, one oper
ating system" philosophy in favor of one
that includes workstations that use non
proprietary processors and operating
systems.
As microprocessors continue to in
crease in power, they will eventually
threaten the mainframe and supercom
puter industries in turn. Affected compa
nies will either adapt or fail. Semicon
ductor companies such as Intel and
Motorola now control the most important
architectures in the computer industry
(see the text box "Architecture Today
and Tomorrow" on page 244). The role
of semiconductor companies has changed
from that of component suppliers to that
of computer architects .
While semiconductor companies have
assumed the design lead in microproces
sors , they have also supplied a wealth of
products and tools that let computer de
signers incorporate microprocessors or
custom processors into increasingly
complex designs without having to resort
to custom-chip fabrication . Since the
mid- l 970s, an entire class of devices has
changed the way designers build sys
tems. Instead of using great numbers of
standard parts, designers now use custo
mizable devices to build computer sys
tems . (For more information on today ' s
custom chip of choice, the electrically
programmable logic device [EPLD], see
"Creating Custom Chips" on page 271.)

The March of Memory
Throughout much of the 1960s, silicon
memory existed only in research labora
tories. The problem was one of integra
tion: You couldn't get enough transistors
on a chip to make silicon memory a com
mercially viable alternative to magnetic
core memory. Texas Instruments created
one of the first integrated memory chips
in the early 1960s; it contained six tran
sistors and thus could store 1 bit. (Static
RAM requires four to six transistors per
bit; DRAM requires just one transistor
per bit.)
By the late 1960s, however, integra
tion had advanced to the point at which
lK-bit memory chips became practical
realities. In fact, Intel started out to
manufacture just these chips; later devel
opments moved the company to the fore
front of the logic-chip arena. As figure 2
shows, the number of bits you can store
on a chip has doubled every three or four
continued
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years since the early 1970s. This year,
you will see 4-megabit DRAMs used in
desktop computers; 16-megabit chips
will be in use before 1995.
The availability of greater and greater
amounts of memory will accelerate the
trend away from character-based com
puters and applications and toward
graphics-intensive ones. More memory
also means bigger, more complex pro
grams and operating systems.

Integration Limits
The personal computer industry is a
child of integration. As the designers
crammed more transistors onto silicon
wafers, you got more power for your
desktop. According to Dr. Jonathan Al
len of MIT, for the past 25 years or so ,
memory designers have increased the
number of bits per chip by 70 percent per
year; logic designers have increased
logic density by 25 percent per year; ad
vances in processing technology have in
creased chip area by 20 percent per year ;
the power-delay function of ICs has de
creased by 200 percent per year; and
MIPS have doubled every 12 to 15
months . How long can this continue?

In an ideal world , MOS scaling would
continue indefinitely. Designers would
continue to halve the dimensions and
quarter the area of MOS circuits forever.
Unfortunately , the laws of nature (or,
more precisely, the best current model of
how nature works) preclude infinite
scaling . As IC component dimensions go
below 0.1 micron, MOS transistors be
come unreliable because electrons are
capable of tunneling through the Si0 2
that insulates parts of the circuit from
one another. In effect, at these sizes, the
quantum-mechanical nature of the elec
trons supersedes their electromagnetic
nature .
Given a theoretical 0.1-micron fea
ture-size limit , how many transistors
will designers eventually cram onto a
MOSFET IC , and when will they reach
this limit? At the 1989 Semiconductor
Outlook Conference, Dr. James Meindl ,
provost of Rensselaer Polytechnic Insti
tute, made a presentation entitled "The
Next Frontier: Opportunities for Giga
scale Integration." Meindl outlined an
array of both theoretical and practical
limits that bound the maximum number
of transistors that you can fit on a single

IC . He discussed fundamental physical
limits such as the minimum switching
energy and the speed of light, material
limits such as the minimum switching
time of silicon, and more practical limits
such as minimum feature size, packing
efficiency, IC area, and heat dissipation .
Meindl brings together these funda
mental and practical limits to produce a
single metric to measure and predict the
integration levels for different materials .
He calls this metric the Chip Perfor
mance Index (CPI), which he calculates
by dividing the number of transistors on a
chip by the power-delay product of the
underlying technology . For silicon
based MOSFET, he calculates that the
current level of integration is 13 orders of
magnitude greater than in 1960, when in
tegration began. Based on fundamental
and theoretical limits, the CPI for silicon
will reach 10 19 , meaning that you can ex
pect to see silicon integration increase by
a factor of 10 6 . (This doesn't mean that
you'll see a million times more transis
tors on a chip, but that the CPI for silicon
will increase by a factor of a million.)
When will the 10 19 limit be reached?
Dr. Meindl pointed out some of the prob-
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!ems that chip designers and fabricators
will encounter at submicron levels. CAD
tools have to improve dramatically to
keep pace with integration. The switch
from photolithographic techniques to
more advanced techniques , such as x
ray-based production, will also slow the
pace of integration. He concludes that the
rate of integration has and will continue
to slow, and that while GSI (gigascale in
tegration-more than 1 billion transistors
on a chip) will be achieved in silicon, it
probably won't happen before the 2010s.
Others are not as confident at the pros
pect of GSI. As device geometries shrink
below 0.5 micron, CMOS designers will
have to deal with a host of secondary
electrical effects, much as NMOS de
signers did at 1 micron. Some of these
can be ameliorated by moving away from
the 5-volt TTL interface standard to a
3.3-V interface, but this will necessitate
a major adjustment in the industry. (Note
that for compatibility reasons, voltages
in ICs have not been scaled as component
dimensions have .) The problem of inter
connects also grows as geometries
shrink. Finding room to connect a billion
components on a chip will be an enor

mous task. Also , the cost of approaching
the fundamental limits of MOSFET de
vices may render geometries much below
0.5 micron economically impractical.

Future Technologies
As MOSFET technology approaches its
fundamental limits, researchers are busy
investigating replacement technologies.
Some are looking at alternative technol
ogies that use FETs. Others are looking
at radically different technologies.
Scientists at AT&T, Texas Instru
ments, and elsewhere are investigating
quantum devices that they believe will be
practical before the end of the century
(see "The Quantum Transistor, " May
1989 BYTE). Other researchers are
looking into optical technologies (see the
Optical Technologies In Depth, October
1989 BYTE), not only for computing de
vices, but also for interconnects between
ICs. The revolution in high-temperature
superconductors has spurred research
into electronic applications for these de
vices, such as the recent collaboration
between the Microelectronics and Com
puter Technology Corp . and the Univer
sity of Houston's Center for Supercon

ductivity. Superconducting electronics
could presage an unprecedented era of
speed and power in computing.
What does all this mean to you? Plen
ty. For at least the next 10 years, you can
expect MOSFET technology to continue
to provide ever-improving price/perfor
mance ratios. The rate of increase will
not be as great as in the past, but it will be
enough to handle just about any problem
you can devise. By the year 2000, one or
more of the newer technologies will
emerge as a practical alternative to MOS
FET. You will still continue to use MOS
FET-based computers well into the next
century, but at some point, the price/
performance ratio of the newer technol
ogies wil 1 surpass MOSFET. At that
point, the power on your desktop will
make available applications limited
mainly by your imagination. •
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The High-Octane
Semiconductor
Although it hasn't lived up to all the hype, gallium arsenide
blows the doors offsilicon
Phillip Robinson
ive years ago, I
wrote an article for
BYTE on gallium
arsenide, or GaAs
("Gallium Arsenide Chips,"
November 1984), a semicon
ducting material that offers
higher-frequency operation,
lower power consumption,
greater radiation hardness,
and better temperature resis
tance than silicon. In the hunt
for more computing speed,
GaAs (pronounced "gas")
promised a foundation mate
rial that would be five or six
times faster than silicon with
out requiring any radical
change in computer architec
ture or design.
The same BYTE issue
contained other articles on
new chips, including RISC
chip designs, a string-search
coprocessor, the 68020 and
80286 microprocessors, and
the Xtar graphics processor.
Five years later, the 80286 and 68020
have already passed their peak. They
moved through a few years of stardom in
the IBM AT and Mac II, only to be re
placed by chips that are about to be re
placed themselves. RISC is just now
moving into its own, grabbing headlines
and workstation designs for Sun, IBM,
Hewlett-Packard, and others. The Xtar
and string-search coprocessors survive

F
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only as footnotes , although graphics co
processors are becoming a standard
component in many systems . In fact, the
jury is still out on only one of the technol
ogies described in that issue: GaAs.

Still on Deck
GaAs has solidified its hold on commu
nications, microwave, and optoelectronic
work, where high-frequency operation is

paramount. It still provides
the highest-efficiency photo
voltaics. GaAs's ability to in
tegrate optical, microwave ,
and digital circuitry on a sin
gle chip are earning it new
niches in portable telephones
and satellite position finders .
However, except for some
military systems where price
is distinctly secondary to per
formance, the market for
fully digital GaAs chips has
not boomed-but neither has
it disappeared. The intrinsic
physical properties of GaAs
excited some computer de
signers and visionaries , but
poorly understood fabrication
processes and the ever-im
proving specifications of sili
con chips relegated digital
GaAs largely to prototypes
and laboratory experiments.
As some wits quipped, "It's
the technology of the future
and always will be."
Five years ago, many articles in the
general business press raved about the
future of GaAs; BYTE, at least, had a
cool head. After describing the develop
ment work at Fujitsu, Rockwell, Hon
eywell, Tektronix, and Harris , my
BYTE article pointed to Cray Research
as the probable first intensive user of
GaAs chips, and Gigabit Logic as the
continued
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premier independent GaAs chip com
pany. The article concluded that GaAs
processing difficulties and the moving
target nature of ever-improving silicon
chips would allow GaAs to be , at best, 2
percent or 3 percent of the chip market in
1992 . That figure is still holding steady.
However, with the entire chip market
growing rapidly , even that static market
share translates into a much larger world
ofGaAs.
Five years later, the players and some
of the tactics have changed. The key ele
ments today are the use of real GaAs in
new computers from Cray and Prisma;
higher-density gate arrays from Vitesse ,
TriQuint, and Gigabit Logic (with Rock
well and Fujitsu still serious contenders);
and new drop-in TTL-compatible GaAs
logic chips from Gazelle. GaAs may not
be here yet for microcomputers, but it has
arrived for supercomputers and as bottle
neck breakers in everything from mini
supercomputers to workstations.

GaAs Basics

easily on the silicon surface is an excel
lent insulator and protector for circuitry.
(By the way, although sand is made up of
silicon dioxide [Si0 2], it is not the source
for the silicon in chips.)
The processes to print dopant and met
al patterns on silicon are well under
stood, with the lines and patterns getting
smaller all the time, squeezing more
parts onto each chip. That means more
chips per wafer, reducing costs as the
same processing cycle yields more cir-

Where

silicon circuits are
hard-pressed to run at
speeds of100
or 200 MHz, GaAs can
easily reach
2 GHz or more.

Microelectronics is based on semicon
ductors. Unlike metals, which always
conduct electricity with ease, and insula
tors, which always block any motion of
electrons, semiconductors can conduct
or insulate. Their behavior changes dra
matically depending on the presence of
dopants . Add a couple of parts per billion cuits. It also means better and faster cir
of one dopant, and a semiconductor be cuit performance, because the largest de
comes a conductor with extra electrons. lays occur when signals move from one
Add a couple of parts per billion of an chip to the next, not within the chip it
other dopant , and the same material is a self. And most circuit failures come at
conductor with too few electrons. Keep solder joints and other interconnections
the crystal pure, or oxidize it, and you rather than inside a chip .
have an insulator.
But silicon is not the only semiconduc
If you dope adjacent regions of a single tor; germanium was once a popular ma
semiconductor block with the right mate terial for discrete components. There are
rials , you can create transistors, resis also a number of III-V compound semi
tors, diodes , and capacitors all on the conductors (so called because of the po
same chunk of material. Microscopic sitions of their component elements in
photographic stencils or carefully aimed the periodic table). These include indium
bombardment by particle beams can phosphide as well GaAs (a combination
dope precise patterns in the surface of a of gallium and arsenic in a single crys
flat semiconductor disk, or wafer. Metal tal). Quantum physics and crystal struc
lines deposited on the chunk can inter ture determine the effect of various dop
connect these components. That's inte
ants on these semiconductors, the tem
grated circuit electronics, where an en peratures at which the electrons from
tire circuit is fabricated on a single those dopants move under a voltage, and
substrate. (Discrete electronics builds a the speed of the electrons through the
circuit by connecting independent de crystal lattice.
vices to one another.)
GaAs electrons can move five to seven
Many copies of an IC are made side times faster than silicon electrons. They
by-side on each wafer. The wafer is then can also keep moving at much higher
cut into individual chips for independent temperatures. Silicon chips stop working
packaging, testing, and soldering onto at around 150°C; GaAs chips work up to
circuit boards.
about 300°C. GaAs chips can also resist
Silicon is the premier semiconductor much higher radiation levels, as much as
today . The raw materials to make it are 10,000 times as much radiation as silicon
inexpensive, and the oxide that forms chips can absorb (the radiation bumps
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electrons around, g1vmg them energy
that normal chip operation wouldn't and
so befuddling the chip 's logic) .
GaAs 's basic nature allows higher
frequency operation than silicon does.
Where silicon circuits are hard-pressed
to run at 100 or 200 MHz, GaAs can eas
ily reach 2 gigahertz (GHz) or more.
This makes it ideal for communications
circuits that depend on high frequencies ,
and it also conjures visions of digital
operations at 10 or 20 times the speed of
today 's chips.
Therefore , if you could make the same
circuit design on a GaAs wafer as on a
silicon wafer, you could have three times
the processing speed at half the power
consumption, with a circuit that works at
higher temperatures and radiation levels
(see the figure) . However , it's not that
simple in practice. GaAs crystals are
much harder to grow than silicon crys
tals , because you must combine two vola
tile materials in exact proportions rather
than dealing with a single element. GaAs
wafers are only now reaching 4 inches in
diameter, while silicon is already up to 8
inches. That means a single silicon wafer
can yield four times as many chips as a
GaAs wafer.
The raw materials behind the GaAs
crystals cost more (as much as 100 times
more than silicon), and the finished wa
fers are more brittle. The physics of lay
ing down dopant and metal patterns on
GaAs are not as well understood as those
for silicon. And, as a final blow, the
semiconductor equipment industry has
focused on building machines to handle,
heat, cool, clean, and test silicon wafers ,
not GaAs wafers, so even the processing
equipment is more expensive. Thus,
while GaAs has many fundamental ad
vantages over silicon, it has many practi
cal disadvantages.

Center Stage at Cray and Prisma
The premier GaAs machine today is the
Cray-3 supercomputer. Cray had admit
ted to working with GaAs five years ago
in the development of its third-generation
supercomputer. According to John Swen
son, a spokesperson for Cray Research
(Chippewa Falls, WI), this effort began
in the early 1980s when Cray started its
own chip foundry and simultaneously
developed relationships with other ven
dors. Later, Cray chose a Rockwell spin
off company, Gigabit Logic, as its pri
mary source for GaAs ch ips, and it
closed its own foundry. Gigabit makes
only GaAs chips.
When the Cray-3 reached the prepro
duction phase two years ago, the critical
continued
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SEMICONDUCTOR DELAY AND POWER
DISSIPATION PROPERTIES
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Comparing the time-delay and power-dissipation characteristics ofdifferent types
ofsemiconductor materials and logic types reveals the speed advantages ofGaAs
over silicon.

packaging and tolerance factors demand
ed a new robotic technology for module
assembly. At the same time, Cray was
developing the next-generation silicon
technology C90 supercomputer, a suc
cessor to the YMP supercomputer. The
company decided it did not have the
money to pursue both projects at the
same time. Against the backdrop of the
shutdown of ETA Systems (a competing
Control Data subsidiary) and increased
trade-in costs for the previous generation
of supercomputers , Cray Research spun
off the Cray-3 project.
Today, with government approval in
the works , Cray Computer (Colorado
Springs, CO), with Seymour Cray as
part of the deal, is becoming a separate
entity. It will be owned by Cray Research
and its stockholders . While working on
its silicon supercomputer, Cray Research
retains the right to use any GaAs technol
ogy developed to date .
That technology has had to overcome a
substantial learning curve in working
with GaAs. "In particular," according to
Swenson, "the brittleness was very awk
ward, making yields a real problem."
Cray Computer, under the guidance of
president Neal Davenport, is still work
ing on the GaAs Cray-3 . This computer
will have a processor module made up
entirely of GaAs. According to Daven
port, it is based not on the state of the art
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but on "what we could see was likely to
be available three or four years ago."
That excites Davenport , because it
means that the Cray-3 can continue to
evolve as GaAs chips reach higher densi
ties and operating speeds.
The current Cray-3 technology uses
GaAs gate-array chips of 300 or 400
gates each. That's much less dense than
the current YMP, which uses silicon gate
arrays of about 2500 gates. The next-gen
eration silicon Cray , the C90, is a 16
gigaFLOP-design computer, like the
Cray-3. It will use 10,000 gates per sili
con chip. Greater chip density allows
tighter packing of circuits and cuts the
time lost moving signals between chips
hence increasing system speed . Swenson
says the Cray Research developers see
"still another generation of improvement
we can get out of silicon," especially by
focusing on packaging and cooling tech
nology. Davenport says the work on bet
ter materials has eliminated the ques
tions about GaAs technology. He sees
the Cray-3 as being out in front of the
market. He believes , however, that
"we're not going to be lonely for long ."
Prisma is following Cray , though not
to the extent of using GaAs throughout a
computer. John Scanlon, Prisma's vice
president of marketing , says the company
is developing a high-end server-class sys
tem in the million-dollar range that uses

GaAs in a SPARC processor to reach a 4
nanosecond clock time. SPARC is the
RISC architecture developed at Sun Mi
crosystems and now licensed by a num
ber of computer firms. Prisma has not
announced a delivery date for this sys
tem , which will use GaAs in the main
logic paths of the CPU , though not in the
1/0 and memory .
GaAs was necessary just for sheer
speed. As Scanlon puts it, "I don't think
it's possible to get to 4 ns .. . with a sin
gle-processor silicon architecture. "
SPARC was chosen as one of the archi
tectures that Prisma thinks will be
around in the mid- to late 1990s and that
already has software support. Prisma de
signs, but does not make, its own chips.
Scanlon proudly describes how " there
are a lot of people who talk about GaAs
in future-generation machines in 1992 ,
'93, and beyond , but Cray and Prisma
are the furthest along at this point. We
use GaAs as a core premise, rather than
as a sprinkling in key areas."

Gate Arrays and Standard Cells
The traditional technology for high
speed computer systems has been silicon
emitter-coupled-logic gate arrays or stan
dard-cell chips. ECL offers great speed,
although at the price of high power con
sumption and heat dissipation . It is much
faster than the CMOS or TTL chips used
in most microcomputers, but its cooling
requirements have restricted it mostly to
mainframes and supercomputers . Re
cently , BiCMOS has been challenging
ECL. BiCMOS is a silicon technology
that combines bipolar transistors (for
speed) and CMOS (for low power con
sumption) on a single chip (see "A Mar
riage Made in Silicon," page 261) .
Gate arrays are semicustom chips.
Most of their layers are set down in ad
vance. The final few layers organize the
basic logic gates into the desired pattern
or function for a particular task. These
final layers are not designed by the semi
conductor manufacturer, but by the cus
tomer-usually a computer company
using CAD software supplied by the chip
company. In small numbers, gate arrays
are cheaper than fully custom chips be
cause many different customers can
share the same basic chip design. Stan
dard cells are also semicustom chips, but
instead of organizing a grid of gates, the
CAD software lets you integrate compo
nents, such as RAM , ALU, and 1/0, that
have a lready been designed. You lay
these out and connect them on a single
chip, and then the foundry creates that
chip as a single circuit. Both gate arrays
continued
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and standard cells fall into the category
of application-specific integrated circuits
(ASICs).
Back in 1984, GaAs chip processing
wasn't sophisticated enough to fit more
than a few hundred or maybe 1000 gates
on an array, and standard cells just
weren't available. Silicon, in contrast,
was already packing tens of thousands of
gates on a chip. With such a difference in
irttegralion density, GaAs just wasrl 't
practical for many systems designers .
Even today, when GaAs integration has
reached the 4K-byte static RAM level,
silicon has moved on to the I -megabit
SRAM level (and 4-megabit DRAM
level) with several orders of magnitude
more transistors per silicon chip . How
ever, GaAs gate arrays and standard-cell
chips have broken through the floor level
that is practical for designers .
According to Richard Eden, the senior
vice president of R&D at Gigabit Logic,
until GaAs technology was ready to sup
port chip complexities of 3000 to 15 ,000
gates per array, it had trouble being com
petitive with CMOS and ECL. Gigabit
Logic is now turning out standard-cell
GaAs chips with 15,000 to 20,000 gates
per chip , along with some standard parts
such as 4K-byte SRAMs that have a read/
write cycle time of 3.5 ns and 4K-byte
ROMs that will run in a system with a I GHz clock. Learning-curve improve
ments in fabrication technology, design
techniques, and CAD tools have been in
strumental in making the new chips , ac
cording to Eden. The work on GaAs
CAD tools has improved the abilities of
silicon CAD tools by demanding features
that GaAs needs now and silicon won 't
need for another chip generation-for
example, features to deal with the spe
cial physics of VHF operation.
Along with the rest of the industry,
Gigabit Logic shifted from its standard
part chips of five years ago to ASICs. Al
though Cray is the high-profile customer
for some Gigabit chips , Eden envisions
many applications for GaAs technology ,
such as "higher-resolution graphics,
even in modest machines, where the de
sired performance improvements are go
ing faster than silicon will be able to
support."
Dr. Louis Tomasetta, the president of
Vitesse Semiconductor, believes that the
15,000 gate arrays his company has de
veloped have achieved a high-enough
level of integration to interest systems de
signers who work, for the most part, with
CMOS . He says that these gate arrays
will bring to workstations the kind of
speed historically reserved for super
computers. Tomasetta points out that Vi
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tesse didn't start with fast microwave
parts, as did most of the U.S. GaAs
makers. Rather, Vitesse developed a
process that can keep a 10,000-gate chip
running at 200 or 300 MHz with only a
few watts of power dissipation, instead of
20 W-the historic heat level that kept
the older GaAs and silicon ECLs from
having an impact on the design of most
systems.
· Tomasetta sees register files and
RAM caches as the first place for GaAs
in air-cooled workstation systems, where
GaAs can offer a power-reduction factor
of 4 or 5 over ECL. The enormous GaAs
market projections of a few years back
stemmed from what Tomasetta sees as
the mistaken assumption that the com
puter world wouldn 't change from the
late 1970s, when most mainframes were
built with rack after rack of 50-gate ECL
chips. Today ' s systems need far more in
tegration than that to beat the time delays
between chips and boards.
TriQuint, a spin-off from Tektronix ,
is also in the GaAs ASIC game. It too is a
foundry for custom GaAs chips. Al Patz ,
president ofTriQuint, acknowledges that
forecasters greatly overestimated the
market for GaAs back in the mid- l 980s.
Patz believes , however , that GaAs has
taken no longer to mature in relation to
expectations than did CMOS , TTL, or
ECL. He sees the cost of today ' s GaAs
from 3 to 5 cents per gate-as being on a
par with the cost of the fastest ECL
chips. Five years ago , GaAs was five
times as expensive as ECL. Patz points to
communications-where the I-GHz and
above frequencies demand GaAs-and to
monolithic microwave ICs as the back
bone of the GaAs chip industry. Future
applications , such as hand-held tele
phones with both digital and microwave
functions on the same low-power chip,
are ripe for GaAs.
As for the computer market, Patz ac
knowledges that it has taken a long time
to progress to the point where an entire
system would be based on GaAs . He
thinks that, in the future, the high-speed
graphics of workstations and PCs will
cry out for GaAs, as will the glue logic
and programmable logic devices (PLDs)
that sit between the microprocessor and
memory in smaller systems. Silicon ver
sions just aren't keeping pace with to
day ' s faster microprocessor and RAM
chips-especially since the glue logic
must often run twice as fast. That's a bot
tleneck that Patz believes GaAs could
open up .
According to Patz, another market for
GaAs will be in connections between
systems, such as the processing and mu!

tiplexing chips for LANs and fiber-optic
interfaces between items such as main
frames and microcomputers, and TVs
and telephones. TriQuint has a new pack
aging technique for pin-grid-array pack
ages that better enables them to work at
the GHz frequencies of GaAs .

Gazelle's Drop-Ins
One of TriQuint's customers is Gazelle
MicroCircuits, a spin-off from Gigabit.
Robert Gunn , product marketing man
ager, says that Gazelle was founded on
the notion that GaAs was held back be
cause its circuits used different power
supply voltages, different logic levels,
and different pin arrangements than do
standard silicon chips. Gazelle turned
that around by designing GaAs PLD
chips that are completely compatible
with standard silicon TTL chips, the
kind found as glue logic in most systems.
In some cases , you can simply pull out a
TTL chip and replace it with a faster
GaAs successor. The special processing
for compatibility does slow down the
GaAs a bit, but it also makes it more sta
ble and so improves yields .
Now those chips are providing twice
the performance for only l. 7 times the
price, according to Gunn . He adds, "As
we learn more about GaAs, we'll im
prove that ratio. " Gazelle has TriQuint
handle all its fabrication work . Says
Gunn, "We saw that over the last seven
years about a billion dollars had been
spent on GaAs fabs around the world ,
and only 30 or 40 percent of the capacity
is utilized. "
According to Gunn , Gazelle chips
within systems are just starting to hit the
market, with introductions in the fourth
quarter of 1989. He envisions them as
microprocessor support chips (such as
state machines and sequencers), as cache
controllers, and for bus arbitration logic.
They'll be used wherever there's a criti
cal speed path.

The Next Five Years
Cray, Gazelle, Prisma, Gigabit, Vitesse,
and Tri Quint: These aren't the only play
ers in digital GaAs today. Many of the
large Japanese electronics firms-in
cluding Hitachi, Oki, Toshiba, Mitsubi
shi , Matsushita, Fujitsu, NEC, and
others-are developing their own GaAs
processes.
Fujitsu is actively selling gate arrays
on the commercial market. Rockwell In
ternational is still active in GaAs, as well
as in high-electron-mobility transistor
development and standard gate arrays ,
and has become a key supplier of chips to
continued
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Cray. Rockwell ' s Dr. Jai Hakhu is confi
dent that there is a niche market for
GaAs-essentially in supercomputers
and as links between systems , and in
high-definition TV technology. He
points to a two-year-old alliance with
IBM-" Rockwell is now their sole GaAs
manufacturing arm ," he says.
Texas Instruments and McDonnell
Douglas have demonstrated 32-bit RISC
GaAs microprocessors . RISC and GaAs
can work symbiotically. RISC is a pro-

processor. RISC and GaAs are well
matched .
The costs of GaAs may continue to
drop even more as the development of
new materials cuts the cost of the initial
wafers. One possibility comes from work
in GaAs on silicon epitaxy. By deposit
ing a thin coating of GaAs crystal on top
of a silicon wafer and fabricating the cir
cuits on that coating, the chip maker
avoids buying GaAs wafers in the first
place. Unfortunately, although this pro
--------------------------------~ cess has been improved in recent years ,
the 3.7 percent mismatch in crystal-lat
.... ...... ... ................................... ........
tice spacing between GaAs and silicon
·:·:-:-:-:·:·:·:·:·:·:·:·:·:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·
.... ...... ....... ..... ..... ...... ............... ... ... ..
leads to lower-quality crystal coatings
with more defects , and therefore to
flawed circuits.
Robert Castellano, an analyst with
The Information Network (San Francis
co , CA), thinks that the initial idea that
GaAs was going to be an explosive mar
ket because computer makers would re
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THE STATE OF CHIPS

A Marriage

Made in Silicon
The combination ofbipolar and CMOS devices on a chip
can give you the best ofboth worlds
Bob Ryan
or the past two de
cades, computer de
signers have faced
a difficult choice:
Should they design for speed
or for efficiency? Bipolar
transistors offered speed to
burn, but at the price of enor
mous power consumption and
low gate density. Field-effect
transistors (FETs) offered
low power consumption and
high density , but at the cost of
slower switching times and
low driving current. Now , de
signers have a third choice:
BiCMOS.
BiCMOS combines bipolar
and CMOS devices on the
same chip-and sometimes in
the same gate. It offers the ad
vantages of both technol
ogies: It has faster switching
and greater current drive
along with lower power dissi
pation and greater density
(see figure I) .
But BiCMOS straddles the middle
ground between pure bipolar devices and
pure CMOS devices: It is not as fast as
the former nor as compact and efficient
as the latter. It is also more complex
and therefore more expensive-to pro
duce. It is a compromise, but one that
thus far works so well that it may have a
major impact on semiconductor technol
ogy in the 1990s.

F

ILLUSTRATION : ROBERT TINNEY © 1990

Separate and Unequal
To understand BiCMOS , you need to
understand the two te chnologies on
which it stands. Bipolar transistors are as
old as solid-state electronics: The first
transistor was bipolar. Bipolar transis
tors get their name from the fact that they
allow current to flow in opposite direc
tions at the same time. The flow of pri
mary charge-bearing particles to the col

lector is control led by the
emitter injecting minority 
charged particles. The more
minority carriers present, the
greater the resistance to the
primary particles. Thus , the
emitter controls the cu rrent
flow through the collector .
The name bipolar comes from
this two-way current flow.
CMOS , and other MOS
(metal-oxide semiconductor)
technologies, are base d on
FETs . A FET is unipolar:
Current flows in one direction
at a time . The current flow
through a FET is controlled
by the absence or the presence
of an electromagnetic field
above the current-carryi ng
channel.
Bipolar devices formed the
basis of all early computers
and continue to form the basis
of high-speed computers.
Rather than give up the speed
available with bipolar de
vices , designers of large computer sys
tems build enormous power supplies and
complicated cooling systems to squeeze
the most performance out of their de
signs. On the other hand , desktop com
puters rely almost exclusively on MOS
technology. The logic density and low
power consumption of MOS makes it a
natural for smaller systems .
continued
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COMPARISON OF CMOS, BICMOS, AND ECL
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Figure 1: At the same geometry (1.3 microns), BiCMOS gates show their speed
advantage over CMOS, as well as a marked power-dissipation advantage
over emitter-coupled logic (ECL). (Power dissipations are measured in milliwatts,
switching time-delay in nanoseconds, and power-delay product in picoloules.)
Since size and cost are less important
on the high end than performance, Bi
CMOS is unlikely to replace bipolar
emitter-coupled logic (ECL) as the tech
nology of choice for mainframes. For
personal computers and workstations,
however, BiCMOS offers higher perfor
mance than CMOS without the power
and density problems of ECL. BiCMOS
will have its greatest impact on the desk
top computer.

Starting Out
Although purely digital BiCMOS tech
nology is relatively new, research into
the integration of bipolar and MOS tech
nologies has been going on for at least 20
years. By the mid-1970s, RCA was pro
ducing BiCMOS operational amplifiers.
This set the trend in development for the
next IO years: BiCMOS was seen as an
analog technology. It continues to be an
important technology for analog and
AID applications, such as communica
tions, digital signal processing, display
drivers, and voltage regulators.
It wasn't until the early 1980s that re
searchers began to investigate the combi
nation of bipolar and CMOS technol
ogies for digital applications. Companies
such as Motorola and Hitachi developed
BiCMOS circuits that interfaced with
standard 5-volt digital devices . The early
devices usually compromised on the bi
polar end of things by using CMOS tech
nology as a starting point and adding the
bipolar. They used the PMOS n-well. (a
262
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negatively doped region in a PMOS de
vice) as the collector of the bipolar tran
sistor and added a p-base (positively
doped) region. Although relatively easy
to fabricate, the resultant NPN bipoll)r
transistor was not a great performer. The
PMOS n-well of a CMOS circuit is too
lightly doped to make a high-perfor
mance bipolar device. Nonetheless, de
vices that are based on this early process
ing technology still possess many of the
advantages of BiCMOS. Such devices
normally segregate the bipolar and
CMOS circuits on different parts of the
chip-with the bipolar transistors usu
ally forming a fast 1/0 ring around a
CMOS logic core.

New Processes
By 1987, many researchers had devel
oped BiCMOS processes that featured
little compromise on either bipolar or
CMOS performance and that allowed the
integration of bipolar and CMOS in the
same circuit. BiCMOS gates became a
reality, and they allowed designers the
flexibility to use bipolar technology to
overcome speed bottlenecks anywhere
on a chip.
The price you pay for high-perfor
mance BiCMOS is processing complex
ity. CMOS fabrication usually involves
12 masks (shields that protect areas of a
silicon wafer as the dopants are being de
posited) and doesn't re.quire the use of
epitaxy (the growth of materials on top of
the silicon wafer substrate). High-perfor

mance BiCMOS uses at least 15 masks
and requires epitaxy. This increased
complexity is reflected in the higher
costs ofBiCMOS chips, which can be up
to 1. 5 times the cost of comparable
CMOS . (The increased complexity also
has a hidden side benefit: It reduces the
chances of CMOS latchup.)
Thus, semiconductor manufacturers
have two digital BiCMOS solutions: a
lower-performance, lower-cost option ,
and a higher-performance , higher-cost
option . Both solutions have their place in
different applications.

Interfacing
One of the more important aspects of
BiCMOS technology is that it is relative
ly simple to fabricate BiCMOS chips that
interface at TTL, ECL, and CMOS
levels. This is important in maintaining
compatibility with current devices, espe
cially in systems that use more than one
type of interconnect. Also, as clock
speeds , fan-outs, and CMOS density in
crease, overall performance of TTL- and
CMOS-compatible systems can be
limited by problems such as switching
noise and clock skew. Such problems
have many systems designers looking
seriously at ECL 1/0 for high-speed
desktop systems. The fact that BiCMOS
easily generates ECL 1/0 levels makes it
a natural for such systems .
Within the next few years, as commer
cial CMOS devices are scaled below 0.5
micron, chip designers are expected to
switch to a 3 .3-V power supply standard.
The switch is necessary to forestall the
negative effects of the current 5-V stan
dard on such tiny geometries.
Although BiCMOS has worked effec
tively at 3. 3 V, the performance of bipo
lar transistors suffers and, of course,
TTL and ECL don't function at all. A
voltage drop could adversely affect the
acceptance of BiCMOS until a bipolar
logic capable of working at 3.3 V is de
veloped, or it could hasten the acceptance
of BiCMOS as a mainstream technology.
By providing on-chip voltage regulation
that operates the CMOS circuits at 3. 3 V
and the bipolar 1/0 at 5 V, Bi CMOS can
provide a vehicle that realizes sub-0.5
micron geometries witho.ut sacrificing
compatibility with the current interface
standards.

Real-World BiCMOS
Although BiCMOS remains the focus of
much R&D effort, it has already shown
up in the parts catalogs of many semicon
ductor companies. In addition to analog
applications, BiCMOS has established
cominued
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itself as a viable alternative in applica
tion-specific integrated circuits (ASICs)
and static RAMs (SRAMs). It has also
been demonstrated in other chip types ,
including DRAMs and a CPU. Obvious
ly , many designers think the advantages
of BiCMOS outweigh the added cost.
The area where BiCMOS is best repre
sented today is in ASICs. These semi
customizable chips are supplanting TTL
devices as the glue logic in many new
computer designs . They provide a flexi
bility unheard of in standard logic parts.
The first BiCMOS ASICs were gate
arrays that featured CMOS cores and bi
polar I/O rings . They thus provide
CMOS logic density with high-speed in
terfacing. As gate-array fan-outs in
crease, BiCMOS provides both the drive
and logic density needed without resort
ing to power-hungry bipolar parts .
An interesting example of this type is
LSI's Direct Drive Array line of prod
ucts . The series consists of six different
gate arrays that offer up to 45,000 usable
gates . The arrays feature high-drive TTL
I/O and enough logic density to handle
complex bus-driving tasks.
Recently, companies have also begun

integrating bipolar devices within the
core of gate arrays to perform specific
functions . Texas Instruments expects to
have BiCMOS arrays with integrated
cores available in 1990 in densities ex
ceeding 100,000 gates . Hitachi already
offers integrated arrays with up to 2500
gates. The lower gate count is a function
not only of the larger geometry used in
the fabrication of the arrays, but of the
fact that Hitachi has a higher percentage
of bipolar devices in the core than does
TI. Hitachi expects to have high-density
BiCMOS gate arrays available next year .
Besides LSI , TI , and Hitachi, other
companies involved in BiCMOS ASIC
development include Motorola, NEC ,
Fujitsu , National Semiconductor , To
shiba, and Applied MicroCircuits.

BiCMOS Memories
The classic bottleneck in any digital
computer is between the processor and
the memory . All instructions and data
must flow from memory to the processor
before they can be executed or pro
cessed . This wasn 't a major constraint on
system performance when desktop com
puters ran at 1 MHz or 4.77 MHz be

cause memory could keep up easily.
However, the advent of desktop systems
with much higher clock speeds (up to 33
MHz, currently) has exacerbated the
processor/memory bottleneck . Com
monly available DRAM chips simply
can 't keep up with the faster processors ,
resulting in wait states wherein the pro
cessor twiddles its thumbs waiting for
data to be deposited on the bus .
Consider a system with a 33-MHz pro
cessor and fast (80-ns) DRAMs. While
each processor cycle takes 30.3 ns (1 /
(33 x 10 6)) , the memory takes 80 ns to
load its contents onto the data .bus. Thus ,
the processor sits through two machine
cycles waiting for the data to show up on
the bus . These wait states are the bane of
high-performance systems designers .
Because of the enormous expense in
volved in outfitting entire systems with
sub-30-ns memory, computer designers
have turned to high-speed memory
caches to alleviate the wait-state prob
lem. A memory cache is based on the
proposition that processors don't access
memory randomly; rather, most memory
accesses are to previously accessed or
continued
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nearby locations. The caching principle
is borne out in practice. For example, a
64K-byte cache will eliminate over 95
percent of the wait states incurred when
accessing 4 megabytes of DRAM .
So where does BiCMOS fit into this
picture? Fast processors need fast RAM
for memory caches, and the fastest RAM
is SRAM. And it just so happens that,
this side of pure bipolar technology, the
fastest SRAMs are BiCMOS .
The evolving interest in BiCMOS
SRAMs is demonstrated by the last three
International Solid State Circuits Con
ferences (ISSCCs). At the 1987 confer
ence, all the high-speed SRAMs present
ed were CMOS devices. At the I988
conference , three different BiCMOS
SRAMs were presented-one with I2-ns
access and two featuring 8-ns access. By
1989, Bi CMOS dominated the high
speed SRAM section of the conference,
with reports on multiple I -megabit, 8-ns
devices; a 16K-bit, 3.5-ns chip; and a
512K-bit, 5-ns RAM . The fastest CMOS
SRAM described was rated at 9 ns. The
papers represented the latest develop
ments in BiCMOS SRAM made by Hita
chi, TI, and Toshiba. Other companies
shipping production BiCMOS SRAMs
include Aspen , IDT, Saratoga, and Na
tional Semiconductor. Clearly, as pro
cessors-especially RISC processors
employ ever-increasing clock speeds,
BiCMOS SRAM has what it takes to
keep up.
The situation with DRAMs is quite
different. Unlike with SRAMs, DRAM
technology is not driven by speed; it is
driven by density and cost. Because bi
polar transistors are bigger than FETs,
they reduce the number of bits you can
store on a DRAM chip. So, although
DRAMs can certainly use the output
drive and fast 1/0 made available by Bi
CMOS, it is unclear whether the market
is willing to bear the added cost of Bi
CMOS DRAM production.

BiCMOSCPU
Perhaps the most interesting BiCMOS
announcement at the I 989 ISSCC was
the announcement by Hitachi of the
world ' s first BiCMOS microprocessor.
The 32-bit processor uses 52 I ,000 MOS
transistors and 8000 bipolar transistors.
It runs at an amazing 70 MHz by em
ploying TTL 1/0 and bipolar sense cir
cuits in the ROM, register files , and
look-ahead circuits in the ALU .
The processor was fabricated from a
BiCMOS macrocell library. The I-mi
cron process used a die that measured
12 .98 mm 2 • No details of the architec
ture were given .

The Hitachi processor is the first of
what could be many processors realized
in BiCMOS. BiCMOS appears to be a
natural for RISC, which relies less on
density and more on high-speed clocks.
BiCMOS also provides the high-speed
interface needed to link RISC chips with
fast memory.

Challenges
Although BiCMOS is slower than bipolar
and has a lower logic density than
CMOS , it is already filling some impor
tant niches in ASICs and SRAMs .
Whether it evolves into a mainstream
solution depends on many factors, not the
least of which is how easily and inexpen
sively CMOS can be scaled below 0.5
micron .
Although BiCMOS processing is more
complex than CMOS at comparable ge
ometries (1 micron, for instance), it is
not more complex to produce at compara
ble speeds . CMOS must be scaled ag
gressively to produce faster speeds . Ag
gressive scaling is costly and introduces
complexity into CMOS fabrication. Be
cause it is inherently faster, BiCMOS
doesn't have to scale as aggressively as
CMOS . Thus, you may get the same per
formance from a 1.2-micron BiCMOS
process that you get from a 0.8-micron
CMOS process.
Regardless of the success of BiCMOS
as a mainstream technology, it is already
providing important solutions in some
critical areas . It proves that you can have
your cake and eat it, too ; you just have to
pay for it. •
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Creating
Custom Chips
The EPLD is fast becoming the device ofchoice
for quick turnaround or rapidly changing design tasks
Trevor Marshall
pplication-spe
cific integrated
circuits are all the
rage these days.
Sun Microsystems advertises
that it used only seven ASICs
in the SPARCStation 1. These
alone covered memory-man
agement-unit , DMA, cach
ing, clock, DRAM, control,
and general-buffer functions!
Although the level of inte
gration achieved in circuits
such as these is beyond the
reach of many developers, the
growth in technology that led
to the ASIC has also spawned
the electrically programma
ble logic device. The EPLD is
smaller, slower, and more ex
pensive than the ASIC, but it
has one big advantage: It
doesn't require nonrecurring
engineering costs that can
easily exceed $40,000 per
part. Also, if you make a mis
take in an ASIC design, much
of the time spent designing the chip and
most of the money spent manufacturing it
have been wasted , and you have to start
all over again. However, if you make a
mistake in your EPLD design, you can
erase it and program a new pattern with
in a matter of hours, not months.
Another benefit of EPLDs is that you
can program them in the lab and run the
design tools for them on a PC. (For more

A
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information on programmable hardware,
see " PALs Simplify Complex Circuits,"
January 1987 BYTE.)

Has Anybody Seen My GAL?
The simplest and fastest of the EPLD de
vices are the generic array logic (GAL)
devices first marketed by Lattice Semi
conductor and now second-sourced from
National Semiconductor, SGS-Thomp

son, Advanced Micro De
vices, and others. The four
basic devices in this family
are the GAL16V8 , the
GAL20V8, the GAL22Vl0 ,
and the GAL6001.
The 16V8 can emulate all
the standard 20-pin program
mable array logic devices dis
cussed in "PALs Simplify
Complex Circuits. " The
20V8 emulates all the 24-pin
PAL devices. In addition ,
using software tools that can
take advantage of a GAL's
special features, such as the
PLAQ assembler from
Qwerty (see the text box "The
Lone Ranger Rides Again"
on page 272), you can create
nonstandard PAL dev ices
such as a 16Rl or 16R5. The
outputs can be either active
high or active low, and each
logic term can be clocked or
combinatorial .
Since the more complex
EPLD devices use many of the features
of the 16V8 , I'll take a close look at this
device . Figure 1 shows a simplified logic
diagram of the 16V8 (the 20V8 is similar
but has more input terms). At first
glance, the architectural similarities to
the 20-pin PALs are striking: There is a
large array of AND-gate fuses leading to
eight input OR gates.
continued
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1The Lone Ranger Rides Again;

'

werty is a small company in San
Diego that offers a unique set of
design tools for generic array logic de
vices from Lattice Semiconductor ,
SGS-Thompson, and National Semicon
ductor. For under $1500 , the company
sells both a stand-alone programmer,
the Lone Ranger (which connects via an
RS-232C serial link to any computer) ,
and a software GAL assembler, PLAQ
(which is designed specifically to sup
port the features of the GAL16V8 ,
GAL20V8 , and GAL6001 devices) .
The Lone Ranger also supports the
GAL22Vl0, but PLAQ does not.
Qwerty worked closely with Lattice
in the early days of GAL technology
and offers a number of unique product
features . For example, the Lone Ranger
not only stores the fuse pattern of the
GAL , but also displays information
such as the number of times the device
has been programmed and a special 8
byte electronic signature. This enables
you to "name" the GAL.
When you load a device created with
the Qwerty tools into the Lone Ranger,
it tells you the name of the GAL (desig
nated by PLAQ at assembly time)-for
instance , BREQ. The name is displayed
even if the security fuse has been set
and the fuse data isn't readable. This
feature is extremely useful, especially
during long debugging sessions. With
named GALs , it's easy to insert revision

Q

But the true advantages of a GAL be
come clear only when you look more
closely at the output logic macrocell
(OLMC) detail shown in figure 2. The
two basic features of a PAL device, regis
tered and tristate outputs, are present.
However, so are some extended features,
such as the product-term and tristate
multiplexers, which steer the eighth in
put from the AND array either to the OR
gate or to the tristate enable function.
Feedback multiplexers are provided to
steer the feedback signal to the AND
array from the cell's output, the register,
or the output of the adjacent stage. In ad
dition, a programmable-XOR stage is
used to invert the output signal .
Thus, you can configure a GAL 110
pin to function as a registered PAL out
put, a tristate combinatorial PAL output,
or the active-high version of either of
these. Unfortunately, the clock signal
for the register still can come only from
pin 1 of the device and not from the
272
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data (such as " BREQ-2am") and catch
production errors before they become
real problems . The signature feature is
unique to the Qwerty tools.
You also can designate a GAL as a
master , in which case it cannot be repro
grammed without a special query to the
operator. This considerably reduces the
number of times you wipe out a master
GAL by pressing Program Device in
stead o( Load Device. The Lone Ranger
also accepts Joint Electronic Device En
gineering Council test vectors from
PLAQ (or any other JEDEC-compatible
software) and electrically tests the
GALs with these vectors after setting
the fuses .
PLAQ software supports all the
above features . In addition, it is trans
parent to input syntax, enabling you to
select the symbols you wish to use for
the logic functions, such as AND , OR,
and XOR. Thus , you can configure it so
that the logic equations look the same as
they would in PALASM or many of the
other major PAL programming lan
guages . PLAQ also supports state-table
design and automatic logic reduction .
PLAQ supports the GAL6001 by en
abling the buried-logic macrocell to ap
pear as "virtual pins" in the logic equa
tions . The logic-reduction software is
specially optimized to shoehorn com
plex equations into the architectural
constraints of the 600 l.

array. The necessity for total compatibil
ity with PAL devices dictates this rule.
The GAL22 V l0 is the EPLD analog
version of the PAL22VIO device. It is es
sentially a 20V8, but with the following
enhancements:
• There are 10 possible outputs
instead of 8.
• The number of product terms is
greater with two cells having 16
product terms each, and two each
having 14, 12, 10, and 8 terms.
• The pin- I clock signal is fed as a
term to the array.
• Pin 13 is a general-purpose input,
instead of being dedicated as the
output enable for the registered terms.
• Asynchronous SET and PRESET
terms from the array can control
the state of the registered terms .
The GAL6001 is an interesting device.
Although powerful, it isn't used much

because of its sheer complexity and the
dearth of design tools available that can
really use all its features.
Figure 3 shows a functional diagram
of the 600 I , where you can see another
characteristic of the more complex EPLD
devices: the buried logic macrocell.
BLMCs are output cells that don't con
nect to any output pins , but act as addi
tional terms in the AND array . Typical
ly , you use them as state machines or as
complex feedback terms .
There are also input logic macrocells
on each input, providing latched , regis
tered, or combinatorial input capabili
ties . While there are separate clocks for
the input and output macrocells, each is
dedicated and must cont rol every like
cell in the device. It's not possible to use
an array logic term to clock either inputs
or outputs without dedicating two pins ,
the input clock and the output clock.
Indeed , if I can level any criticism at
the 600 I , it must be that there are not
enough pins in a 24-pin package to use its
power effectively.
At this point, I can make several gen
eralizations. The 16V8 and 20V8 GALs
are currently available with maximum
delays as short as 10 nanoseconds combi
natorial (input to output) and 6 ns clock
to output. The 22V 10 can be as fast as 15
ns combinatorial and 6 ns when clocked.
The delay through the 6001 , however ,
depends on the path that the signal has to
take through the device . When you use
BLMCs, the propagation delays can be
as long as 40 ns , and the fastest path
through the device still takes 30 ns.
In general, as the complexity of an
EPLD increases, the propagation delays
through it also increase. In addition , as a
component becomes more complex, the
design tools that are needed to use it ef
fectively become more complex and
more expensive . It's also much easier to
use up the 22 available signal pins on a
22V10 than to use all the terms in its
arrays. Thus , the more complex an
EPLD becomes, the greater the require
ments for special packaging with more
pins than the GALs' 24-pin package .
To summarize, the most useful com
plex EPLD devices will have the follow
ing characteristics:
• The design tools will be affordable
yet powerful.
• There will be enough pins on the
package to enable you to use most
of the internal logic.
• The device needs to retain speeds
commensurate with discrete
circuitry.
cominued
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Figure 1: Simplified logic diagram ofthe GALI 6V8 electrically programmable logic device. At this level, the EPLD strongly
resembles a 20-pin programmable array logic device .
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GAL16V8 OUTPUT LOGIC MACROCELL
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Figure 2: Detail of the output logic macrocell shown in figure 1. The OLMCs give this device considerably more flexibility
than a typical PAL has.
Severa l manufacturers al ready supply
EPLDs with most of these characteris
tics. There are also many start-up com
panies in this field, each with its own
sales pitch, the most frequent of which is
that its products (when they get to mar
ket) will operate at higher speeds than its
competitors'. The most notable of those
with a proven track record are Xilinx,
Altera, and International CMOS Tech
nology (ICT) . Some parts have second
sources . For instance , Texas Instru
ments and Cypress produce clones of Al
tera devices, and Gould AMI Semicon
ductor second-sources JCT devices.

Function vs. Speed
Xilinx was the first company with large
scale EPLD devices, although they were
extremely slow when first introduced,
compared to either ASICs or GALs. The
fastest device available is rated at 100
MHz and has about a 7-ns delay per cell
and about a 2-ns delay per interconnect.
Due to the relatively simple nature of the
logic cells, a typical design will have
total delays in the range of25 to 30 ns .
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Configuration data for Xilinx EPLDs
is stored in volatile static RAM (as op
posed to electrically erasable program
mable ROMs), so you have to reload it
whenever power is switched off. You can
do this with a serial EPROM device or by
downloading the software from a disk
system. While often touted as an advan
tage (it's easy to reconfigure logic even
after a product has been shipped), this
characteristic has disadvantages. There
is no security for the chip's program
ming ; a competitor can emulate your
chip simply by copying your EPROM or
by intercepting the data stream. Also,
severa l milliseconds elapse between the
time when power is first applied and the
time when the EPLD is ready to func
tion. One bright spot: There is apparent
ly no way to derive the array interconnec
tions from the configuration data, so it
should be possible to obtain some copy
protection from the copyright laws .
It's almost impossible to estimate the
performance of a Xilinx array without
completing a design using the company's
Xact CAD software. The internal con

figurable logic blocks provide for any
logic function of up to four variables, and
they bear no similarity to the AND/OR
array in PAL and GAL devices. Thus,
you will usually have to cascade logic
block s to obtain output terms as complex
as a single GAL element.
The Xilinx arrays are officially desig
nated as field-programmable gate arrays
(FPGAs) by Dataquest because the ar
chitecture borrows more from the field of
gate-array technology than from the
EPLD architectures. In addition, pro
grammable interconnect points (PIPs)
introduce delays. The Xilinx router soft
ware does a good job of choosing inter
connects to minimize delays in the PIP
array, and the timing simulator accurate
ly analyzes the effect of these timing
skews on the final design, but these PIP
interconnect delays can be substantial .
Although each PIP introduces only l
to 2 ns of delay, it's often necessary to
interconnect large arrays of logic blocks
through multiple PIP nodes. For in
stance , if five nodes are needed, the
continued
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FUNCTIONAL DIAGRAM OF GAL6001
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Figure 3: Functional block diagram ofthe GAL6001. This device offers such complexity that it's easy to run
out ofpins.
delay would be 5 to 10 ns total. Only the
router can advise you on the most effi
cient interconnect, and only after you
have completed the design.
An evaluation version of the CAD soft
ware is not available, and so you must
purchase the software before beginning a
design . The software includes several
hardware security keys, each for a differ
ent level of capability. [Editor's note: A
demonstration is available on disk and on
BIX as XILINX.ARC. It can be viewed on
an IBM PC compatible with EGA or VGA
capabilities. See page 5 for details. ]
Having said all that, the Xilinx EPLD
arrays offer the greatest density (in terms
of the number of equivalent gates), and
the Xact software tools provide answers
to the design dilemmas. The remaining
trade-off is between functional complex
ity and speed. As the logic becomes more
complex, the propagation delay through
the device generally increases .

An Excellent Compromise
Altera was another pioneer of complex
EPLDs . With Altera's EPLD , you pro
276
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gram devices electrically and erase them
under ultraviolet light. They span the
spectrum from low-density PAL-like de
vices to 128 macrocell MAX-series
(MAX stands for multiple-array matrix)
parts with 256 internal latches .
The most notable of the simpler Al
tera parts is the EP610/EP910/EP1810
series. The EP610 is the fastest of these
parts, and the EP910 is the fastest EPLD
available in the 44-pin plastic leadless
chip carrier (PLCC) package. The cur
rent price for the EP910 is under $20,
and you can obtain one with delays as low
as 25 ns . It represents an excellent com
promise between the complexity of the
internal logic and the number of device
pins.
The EP910 contains 24 macrocells
and 72 AND-gate terms resulting from
the inputs and product-term feedback
paths. Each macrocell is connected di
rectly to an I/O pin. And each one has the
conventional AND/OR structure of the
GAL, except that the register clock can
be derived from the array or from a dedi
cated pin.

A CLEAR input is also provided to the
I/O cell, which can be configured as a
combinatorial stage or as various types of
flip-flops. Many of the programmable
logic design programs , such as ABEL,
CUPL , ISDATA , and MINC, also sup
port these parts. [Editor's note: A dem
onstration is available on disk and on
BIX as ALTERAl.ARC. lt'operates on an
IBM PC and provides an overview of the
EP610191011810-series components, as
well as a quick guide to the capabilities of
Altera 's design software. See page 5 for
details .]

The MAX from the Minimum
Altera recently introduced its MAX ar
chitecture for complex EPLDs. This
family ranges from 16 to 128 macrocells
in packages of from 20 to 68 pins. The
MAX logic-control macrocell retains
many of the features of the GAL devices,
except that the number of product terms
has diminished to three. However, the
XOR control now comes from the logic
array, considerably increasing the way in
continued
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LOGIC IMPLEMENTATION FOR THE PA7040 EPLD
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Figure 4: (a) A section ofthe distributed logic array matrix for the PA 7040 EPLD;
(b) a sample logic diagram; and (c) the Boolean expression that produced it.
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which these three can manipulate the
logic function s.
The register clock ca n come from
either the dedicated pin or the array.
PRESET, CLEAR, and I/O OUTPUT
ENABLEs are also deri ved from the
AND array. This AND array is massive,
encompassing all the input, I/O, feed
back, expander, and programmable in
terconnect array signals. The MAX
technology really has bridged the gap be

tween the functions of an ASIC and the
convenience of an EPLD . In fact, Altera
claims that a 74161 counter uses only 3
percent of the available 128 logic cells on
its largest (EPM5128) part. [Editor's
note : A MAX demonstration clearly

showing the capabilities that can be pro
grammed into complex EPLDs such as
these is available on disk and on BIX as
ALTERA2. ARC. You will need an EGA or
continued
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VGA monitor to view this demonstration.
See page 5 for details.] MAX+ includes
a graphics editor , a design processor
(router), and a timing.simulator. There is
a large library of common 74-series TTL
parts that you can enter into the graphics
editor to describe what you want the
EPLD to emulate.

PEEL Back the Prices
JCT is a relative newcomer to the EPLD
field. This company makes a version of
the GAL16V8, a 20CG 10 24-pin part,
and the GAL22Vl0. Using programma
ble electrically erasable logic architec
ture , you can program ICT's devices
using the company 's relatively low-cost
PC-based tools . ICT PEEL devices are
slightly slower than the fastest of their
GAL equivalents, but are price-competi
tive at any given performance level. Re
cently, JCT announced higher-density
PA 7024 and PA 7040 devices. The
PA7040 is available in the 44-pin PLCC
package and offers twice the number of
pins in about the same space required by
a 24-pin DIP.
The PA7040 contains 24 logic-control
cells, in addition to a unique interconnect
scheme. Although the cells provide just a
few simple function s of the input vari
ables, the interconnect array is much like
the AND array in PALs. This arrange
ment provides symmetrical and easily
analyzed delays through the device , and
it significantly increases the complexity
of available interconnects . Figure 4
shows how this interconnect array can
take terms from either inputs or other
cells and, with only one level of delay,

E PLDsare
now complex enough to
replace most standard
TTL functions.
feed them to the output cell.
In other FPGA architectures, it's com
mon to have to route signals through
three or four levels of interconnects just
to get between the input and output pins.
Actel has a series of FPGA devices with
higher levels of complexity and slightly
faster operation than the EPLDs that I
have been discussing . The Actel system
is aimed at the high end of the FPGA
market. Signetics has bipolar-fuse FPGA
devices (the PLHS502 series). These de
vices have 24 input-only pins , 16 output
only pins, and eight I/O pins. And Intel
has the 5AC324 CMOS EPLD devices .
These devices have 24 macrocells, 34
flip-flops , 24 I/O pins, and 12 input-only
pins .

The Device of Choice
Modern EPLDs are now complex enough
to replace most standard TTL functions .
The less complex GALs are as fast as bi
polar PALs, consume less power, are far
more flexible, and are available from
several manufacturers. Anumber of low-

cost programmer and software tools are
also available for GALs.
When the speed of operation is less
critical, you can use the more complex
EPLD components. While you aren ' t
likely to see an EPLD implementation of
the high-speed cache controller in your
33-MHz 80386 PC at any time in the
near future , you will see EPLDs in bus
controllers, peripheral logic , and indus
trial automation.
A single complex EPLD can replace as
many as 20 medium-scale-integration
functions. Altera, Xilinx, and JCT pro
vide large TTL function libraries to ease
the transition for users who are familiar
with TTL circuits to systems design
using these EPLDs .
Unfortunately , this ease of use comes
with a relatively high price tag . The ICT
package is the only one that costs under
$1000. A full set of software from Altera
or Xilinx will run nearly $5000. The en
try-level costs, however , are mostly one
time . Once you decide which EPLD fam
ily suits your purposes best and have
purchased the design tools , the cost of
the reusable IC devices is relatively low .
Although ASICs should still be chosen
for projects that involve large-volume
production , require high levels of inte
gration, or are speed-critical, EPLDs are
fast becoming the device of choice for
quick turnaround or rapidly changing de
sign tasks . •

Trevor Marshall is president of YARC
Systems (Thousand Oaks, CA) and is a
BYTE consulting editor. He can be con
tacted on BIX as "tmarshall. "

·World Class Software ·Security .liil
Secure software and data with reliable, effective
protection products that won't burden honest users.
Glenco is a world leader in the area of software security products and
services. Our copy protection products and data security products are second
to none. They are designed to function on a wide variety of third party
hardware. We have over 3500 satisfied software firms utilizing our produces.
We also have a full line of disk based protection systems.
• MACHIN ES SUPPORTED - IBM
PC/ XT/AT & PS/2, Macin1osh

The parallel port interface (PPI) connects between the printer port on a PC and the
printer cable. The PPI holds two Key Tags, one on each side. Each Key Tag contains
a secure custom chip which is pre-programmed by Glenco to only work wi th the
assigned software package. A second Key Tag can be employed to protect another
package, or may be used co turn other software packages "on", remocely or on-site.
• STANDARD KEY .TAG - Soflware is
protected for an unlimited number of
execution s. They are pre·programmed to
include a sequentially ass igned SI N.
• COUPON KEY TAG - Sofiware is va lid fo r
a preset number of executions. The Coupon
count can be reset remotely or on the cust~
omers site by using a second update Key Tag.
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• READ/WRITE KEY TAG - Wi1h
programmable memory. Perfect for companies
which have multiple products or a product with
severa l optiona l modul es. By having several
packages protected using one Key Tag , your
costs are lowered.
• DURATION KEY TAG - Has a clod; on
board. (Available lale '89)

• OPERATING SYSTEMS - MS-DOS.
XENIX, Network, Finder, & Multifindcr.

• LANGUAGES/COMPILER - Over 50.
including runtime packages, data bases and
spread sheets. We have a non-programmers
interface as well.

Call or write for more information .

GLENCO
ENGINEERING INC.
SERVING THE SOFTWARE INDUSTRY SINCE 1979

721 W. Algonquin Road, Arlington Hts., IL 60005, (312) 364-7638, FAX 364-7698
In Europe contact: SDC Security Systems, The Netherlands
Tel: +31-45·441535, FAX: + 31-45-444747
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"Number crunching's for
when I'm in the office. Out here,
just give me a great little PC.
And I mean little."

0
The leader in laptop PCs* now brings you a notebook
portable that fits your business and your briefcase.

-'*''NI data
systems
THE QUALITY GOES IN BEFORE THE NAME GOES ON •

1)

t

Finally, desktop performance on a moment's notice.
That's the sleek MinisPort™from Zenith Data Systems.
Under 6 pounds, MinisPort rides in a briefcase like a
notebook. But unlike other notebook PCs, it uses remov
able MiniDisks to store all the data you need ... just like
your desktop. You also get a DayBright™backlit screen for
crisp text in any light. And over 3 hours of battery life.
So bring your portable computing down to a more
manageable size with Zenith's sleek MinisPort.
For your nearest Zenith Data Systems authorized
dealer, call: 1-800-842-9000, ext. 1.

.

*Source: Dataq uest-True portable PC sales.
Graphics simu late Microsof( Windows, a product an d tradema rk of Microsoft Corporation.
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Semiconductor Sources
Bi CMOS, electrically program
mable logic devices (EPLDs) and
gallium arsenide (GaAs) are all
exciting, fast-growing semiconductor
technologies. They provide levels of
function or performance that "push
the envelope" ofIC design. For the
latest information on companies,
products, and processes mentioned
in this In Depth , contact the
companies listed below.

National Semiconductor Corp.

Cypress Semiconductor

2900 Semiconductor Dr.
P.O . Box 58090
Santa Clara, CA 95052
(408) 721-5000

3901 North First St.
San Jose, CA 95134
(408) 943-2600

Inquiry 1196.

Inquiry 1188.
Gould-AMI Semiconductors
NEC Electronics, Inc.
401 Ellis St.
P.O . Box 7241
Mountain View, CA 94039
(415) 960-6000

2300 Buckskin Rd .
Pocatello, ID 83201
(208) 233-4690

Inquiry 1197.

Inquiry 1189.

BiCMOS Sources

International CMOS
Technology, Inc.

Saratoga Semiconductor

Applied MicroCircuits

686 West Maude Ave.
Sunnyvale, CA 94086
(408) 522-7500

2125 Lundy Ave.
San Jose, CA 95131
(408) 434-0678

6195 Lusk Blvd .
San Diego , CA 92121
(619) 450-9333

Inquiry 1198.

Inquiry 1190.
Lattice Semiconductor Corp.

Inquiry 1181.

Texas Instruments, Inc.

Aspen Semiconductor Corp.

P.0 . Box 809066
Dallas , TX 75380
(800) 232-3200

15400 Northwest
Greenbriar Pkwy.
Beaverton, OR 97006
(503) 629-2131

Inquiry 1191.

Inquiry 1199.

Toshiba America, Inc.

National Semiconductor Corp.
(see under BiCMOS Sources)

Inquiry 1182.

9775 Toledo Way
Irvine, CA 92718
(714) 455-2000

Fujitsu Microelectronics, Inc.

Inquiry 1192.

(a subsidiary of
Cypress Semiconductor)
3901 North First St.
San Jose , CA 95134
(408) 943-2600

3545 North First St.
San Jose, CA 95134
(408) 922-9000

Qwerty, Inc.
5346 Bragg St.
San Diego , CA 92122
(619) 455-0500

Inquiry 1200.

Inquiry 1183.
Hitachi America, Ltd.
2000 Sierra Point Pkwy.
Brisbane, CA 94055
(415) 589-8300

Inquiry 1184.
Integrated Device Technology
1566 Moffett St.
Salinas, CA 93905
(800) 544-7726

Inquiry 1185.
LSI Logic Corp.
1551 McCarthy Blvd .
Milpitas, CA 95035
(408) 433-8000

Inquiry 1186.
Motorola, Inc.
P.O . Box 2953
Phoenix, AZ 85062
(602) 244-6900

Inquiry 1187.
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EPLD Sources
Actel Corp.
955 East Arques Ave.
Sunnyvale, CA 94086
(408) 739-1010

Inquiry 1193.
Advanced Micro Devices
901 Thompson Place
P.O . Box 3453
Sunnyvale, CA 94088
(408) 732-2400

SGS-Thompson Microelectronics
1000 East Bell Rd.
Phoenix , AZ 85002
(602) 867-6100

Inquiry 1040.
Xilinx
2069 Hamilton Ave .
San Jose , CA 95125
(408) 559-7778

Inquiry 1041.

Inquiry 1194.
Altera Corp.
3525 Monroe St.
Santa Clara, CA 95051
(408) 984-2800

Inquiry 1195.

GaAs Sources
Cray Computer
P.O . Box 17500
Colorado Springs, CO 80935
(719) 579-6464

Inquiry 1042.

Introducing the
Great Boardware
Prot.ection Co.™
Fujitsu Microelectronics, Inc.
(see under BiCMOS Sources)

Gazelle Microcircuits
2300 Owen St.
Santa Clara, CA 95054
(408) 982-0900

Inquiry 1043.
Gigabit Logic
1908 Oak Terrace Lane
Newbury Park, CA 91320
(805) 499-0610

Inquiry 1044.
Prisma, Inc.
5465 Mark Dahling Blvd.
Colorado Springs, CO 80918
(719) 594-6018

Inquiry 1045.
Rockwell International Corp.
600 Grant St.
Pittsburgh, PA 15219
(412) 565-2000

Inquiry 1046.
Tri Quint
Group 700
P.O. Box 4935
Beaverton, OR 97076
(503) 644-3535

Inquiry 1047.
Vitesse Semiconductor
741 Calle Plano
Camarillo, CA 93010
(805) 388-3700

Inquiry 1048.

you may already
know as the
Great Software
Prot.ection Co.™

SentinelChip protects
the Pcer·4000 SCSI
Test System board for
Peer Protocols, Inc.

t didn't take long for people to start calling us
The Great Software Protection Company. And
we don't think it will take very much time for
some more people to start calling us The Great
Boardware Protection Co.
That's because of out new security device for
printed circuit boards-the SentinelChip.™ It's the
perfect finishing touch for your nothing-like-it, finally
on-the-market PCB that stops anyone from copying
your one-of-a-kind electronic design or firmware.
The SentinelChip from Rainbow Technologies is a
custom-designed, board-mounted ASIC security
device that's built from the heart of our proven, best
selling, virtually unbreak
able SentinelPro ™
software protection key.
Without the "correct"
dialog between your
board's firmware and the
SentinelChip's impen
etrable algorithmic code, the board won't work and its
design can't be copied. It's that simple.
The "never-say-copy" SentinelChip from the Great
Boardware Protection Co. The simple, sure-fire
protection you and your PCBs can stop looking for. For
more information, call Rainbow Technologies today.

I

SentinelCbip™

This resource guide is intended to
provide a reasonable cross-section of
available products, companies, and
services; due to space limitations, we
cannot list all companies and
products. Inclusion in the resource
guide should not be taken as a
BYTE endorsement or
recommendation. Likewise,
omission from the guide should not
be taken negatively. The
information here was believed to be
accurate at the time ofwriting, but
BYTE cannot be responsible for
omissions, errors, or changes that
occur after compilation ofthe guide.

•Protects electronic design and
board software against copying •Protects revenues for designers/
developers • For any pc board, including those used in computers,
peripherals, test equipment, and arcade games
Technical features include: • High-security algorithm technique,
never afixed response • SentinelChip must be in-place at all times
for board operation • Simple clocked interface • CMOS design for
low power consumption • Single 3.6 to 6.5 VDC supply voltage
•Surface mount (SOlC-20) or thru-hole (DIP-20) packaging
EVALUATION KITS AVAILABLE

Circle 366 on Reader Service Card (DEALERS: 367)
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C THE LIMIT!
MicroWay is your best source for the
software and hardware you need to get true 32
bit performance from your 386. Our NOP C
compiler takes the original C conce pt of writing
lower leve l code with a higher level language
to th e limit by providing an inline assembly
language interface th at lets the programmer
specify th e exact register used to hold a vari
abl e. This feature makes it possibl e to use ports
or perform interrupts or block moves inline,
instead of through calls . Th e use of register
aliased vari ables to control hardware reduces
th e size of critical code sequences by a factor
of 3 to 1O and keeps th e 386's pipelines full by
eliminating costly calls. If you are interfacing
DOS or th e ROM BIOS, or writing graphi cs
ro utines, a device driver, op erating sys tem ker
nel, or an embedded application , you owe it to
yourself to try NOP C-386.

386 Compilers and Tools
NDP Fortran-386™, NDP C-386™, and NDP
Pascal-386™ compil ers generate globally op 
timized, mainframe quality code that run s on
the 38 6 or 486 in protected mode under UNI X,
XENI X or Phar Lap extended DOS . Th e com 
pil ers addres s 4 gigabytes of memory while
supporting th e 80 287, 803B7 and Weitek
coprocess ors. They all come with a library of
ove r 70 devi ce-independent graphics, key
board and sound routines. Appli cation s can mi x
code from all th ree compilers and assembly
language. Th e DOS versions all ow th e user to
write his own numeri c error handlers and inter
face 3B6 real mode programs from protected
mode. Th e VM ve rsions use Phar Lap's Virtual
Memory Manager to run programs which ex
ceed the size of your system memory. NDP
Fortran-386 is a full FORTRAN 77 with
FORTRAN 66, BSD 4.2, DOD and VMS exten
sions . NDP C-386 is a full K&R C with both MS
and ANSI ex tensions. It is 100% compatible
with UNIX Candis substantially faster th an the
C whi ch com es with UNI X. NDP Pascal-386 is
a full AN SI/IEEE Pasca l, with ex tensions from
C and BSD 4.2 Pascal.
DOS versions (require Phar Lap Tool s) $595
VM version (requires Vty1M) . . . .
.$695
UNI X/X ENIX versions . . . . . . . . . . .$795
Phar Lap Development Tools
. . .. .$495
Ph ar Lap Memory Manager (VMM) . .. $295
NDPWindows™ - BO functions which create,
store, and recall menus and windows. Works
with NOP C and drives all popular graphi cs
adapters .. .... . Library : $125, C Source: $250
NDP HOOPS™ - An NOP port of Ithaca
Softwa re's HOOPS, this 30 object-ori ented
graphics library , ca llable from NOP C, makes it
possible to develop full-featured 3B6 CAD
packages and front ends .. . ... . . ... .. .. $5 75
NDP Plot™ - Calcomp compatible plot pack
age, ca llabl e from NOP Fortran . Includes
dri ve rs for popul ar plotters and printers. Works
with MDA , CGA, EGA and VGA .. . .. . . . $325
NDP/FFT™- Th e fastest running FFTs on a
PC! 40 hand-coded routin es that handle 1 and
2 dimensional data array s. Includes an in core
solve r th at spills to disk for arrays too large to
fit in memory. NOP or 80xB7 version ea. $250
NDP to HALO '88 Graphics Interface - Lets
you call HALO 'B8 from NOP compilers ... $100

Micro

nay

0

NOP C is also th e language of ch oice if you
are combining C with FORTRAN or Pascal, are
planning to use any on e of four co processors
that run with th e 80386 , or require the highest
globally optimized code attainable. MicroWay's
C, FORTRAN and Pascal compilers come wi th
a 70 fun ction , device-independent graphics
libr a ry that aut o m a ti cal l y support s
Monochrome, Hercul es, CGA , EGA, and VGA
adapters and makes it easy to interface
memory-mapped periph erals such as digitizers
Fred Ziegler of Aspen Tech in Cambridge,
or serial devices such as mice . We make it
Mass. reports, "I ported 900,000 lines of
possible for you to write your own numeric
FORTRAN source in two wee ks without a
exception handler an d include examples writ
single problem I" Aspen Tech 's Chemical
ten in C, FORTRAN and Pasca l. Finally, our C
Modeling System is in use on mainframes
is not only one of th e eas iest to use, but sup
worldwide and is probably the largest applica 
ports two dialects: ANSI and UNIX. In fact, our
tion to ever run on an Intel processor.
UNI X implementation is so close to th e stand
ard , that our best customer has becom e AT&T!
Please call (508) 746-7341 for more information.
Our Users Report:

Milt Capsimolis of Ithaca Software in Ithaca,
NY, developer of HOOPS, the highly
regarded 30, object-oriented graphics library,
reports, "We ported a huge library - well
over 100,000 lines - without a hitch, in less
than a day! .. .We also liked the
enormous advantage it offers through its
support of the Weitek coprocessor."

NEW! C++

NEW! Cyrlx FasMath™

NOP C++ is a MicroWay port of th e UNI X C++
pre processor version 1.2. It runs in protected
mode on DOS , UNI X or XENI X, and is ideal for
writing numeri cs and graphics appli cations.
The product com es with an ex ampl e of how to
support compl ex numbers in C++ .. . ... . .$495

Cyrix 83087 Fas Math TM - Fastes t 80-bit Intel
compatibl e processor on th e marke t. Performs
transcendentals up to 3 tim es fas ter th an the
80387. CX83D87·20 : $745 CX83D87-25 : $925

Parallel Processing

mW1167™and mW3167™ co processor
boards are built at MicroWay using Weitek
components . Each incl udes an 80387 socket.
mW1167-16 . ..... . . . . . .... .. . ... $695
mW1167·20 . . . . . . . . . . . . . .
. $895
mW1167 Microchannel-16/20 . . from $995
mW3167 Microchannel-25/33 . . from $ 1795
3167-20
............
$995
3167-25
. ... ... . .. ...... $1295
3167-33
........
. .. $1695
mW3167/80387 Board
. $200

Videoputer™ - The highest perform ance
graphi cs card on th e market. Uses a T800 and
Tl 34010 in conjunction with an BO MH z BrookTree DAC ... . ......... . With on e meg $4495
MonoputerThL Includes on e TBOO and up to
16 meg of RAM for parallel code development.
Th e four MWh etstones TBOO makes this the
id eal FORTRAN engin e for cost-effecti ve
execution of your mainframe programs. $1 295
Quadputer™ - This bo ard for the AT or 3B6
can be purchased with 1 to 4 tran sputers and
1 or 4 meg of memory per transputer. Two or
more Ouadputers can be linked together to
build networks of up to 100 or more transputers
providing mainframe power . . . .... from $1995
Transputer Compilers and Applications
Th ese parall el languages are designed for use
with either a Monoputer or Ouadputer.
Logical Systems Parallel C . .
$595
3L Parallel C, FORTRAN, or Pascal . $B95
ParaSoft EXPRESS Package :- In cludes
transputer communi cation s libraries, C source
level debugg er and system Performanc e
Monitor. . ...... . .. . .. . ..... . .... . ...$ 1500
COSMOS/M - Finite element analys is. Comes
bundl ed with a 4 meg Ouadputer. Performs at
near supercomputer speeds.. . .. . . from $7,000
T800/NAG™ - Features a library of 26B en
gineerin g and scientific numeri ca l algorithms .
. .$2750
Callabl e from 3L Fortran. . . .
387BASIC"' - Our 16-bit MS comp atibl e
compil er introduces num eri c register vari 
abl es to produce th e fastes t BO xB7 cod e on
th e market. For "floating -point and oth er
c ompli cat ed math ematical calculations ,
you'll appreci ate the ex traordinary speed with
which 387BASIC handles these proces se s".
PC Magazin e 10/31 /89 ........ . .
. .$250

Weitek-Based Coprocessor Boards

Intel Coprocessors and RAM
8087 . . ... . . $84
8087-2 ..... . $120
80287-10 ... $220
80287-8 . . . $1 95
80387-16 . . $330
80387-16SX .. $3 10
80387-20 .. $375
80387-25 . .. . $46 0
80C287A .. $2BO
80387-33 .... $550
287Turbo-20™This coprocess or board run s a
specially qualified Intel CMOS 80287 at 20
MHz regardl ess of the main CPU speed . . $4 50
RAMpak™- one meg 32-bit memory module
for Compaq 386 20/25 . . $295 4 meg . .$995
Please call for our 100 and BO ns RAM prices .

386 Your AT
386/387Turbo-AT™ - Plugs into the 80286
socket, allowing your IBM AT to run 32-bit
protected mode code written for the B0386. 803B7
socket included. 16 MHz .. $495 25 MHz .. $695

Multi-User Accelerators
Mi croWay's ATS™ and AT16™ intellig ent
serial controll ers run 8 to 16 terminals under
UNIX or XENI X without bogging down you r A f ,
80386orPS/2.
AT8 :$895 AT16 : $1295

12 MHz PC Accelerators
SuperCACHE-286 12 MHz .... . . ... $399
FastCACHE-286 12 MHz . ..
. .. $299

World Leader in PC Numerics
Corporate Headquarters: P.O. Box 79, Kingston. MA 02364 USA (508) 746-7341
32 High St., Kingston-Upon-Thames, U.K., 01-541-5466
USA FAX 508-746-4678 Italy 02-74.90.749 Holland 40 836455 Germany 069-75-2023
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BYTE AWARDS
Second Annual
BYTE Award
Winners
he year 1989 may go down in the books as the
one in which personal computing rose from the
ashes. As the 1980s drew to a close , it seemed
as though the industry had hit a plateau: Excit
ing new technologies were few and far be
tween . Most of the new products announced were only margin
ally better than their forebears .
Then, interesting things started happening. IBM's dominance
of the microcomputer field , once deemed absolute and unshak
able, seemed to be faltering. Unix, the sleeping giant, awoke
from a decade-long slumber and began to make new strides, as
high-powered hardware became available . The promises of
megamemory, networking , object-oriented programming , and
advanced graphics began to bear fruit. And Apple Computer
proved that it was still capable of coming up with technological
surprises.
Once again, we polled our entire staff of editors to ask them
which products and technologies of 1989 proved to be the most
innovative, advanced the state of the art, or provided the best
price-to-performance ratio . Dozens of products were nomi
nated. We then voted on which of these were the most signifi
cant. We've presented an Award of Excellence to the top vote
recipients. These are products and technologies that we believe
are especially worthy of recognition. The others that made the
final cut are recipients of a BYTE Award of Distinction. Among
the hundreds, and perhaps thousands , of products that we saw
last year, these are the ones that deserve your special attention.

PHOTOGRAPHY: PAUL AVIS © 1990
(unless otherwise noted)

JANUARY 1990 • B Y T E

285

COVER

STORY

BYTE AWARDS

1989

11\ITE
AWARD

EXCELLENCE

EISA
The Extended Industry Stan
dard Architecture (EISA) is
now officially in place. Hew
lett-Packard was first to put

its stamp of approval on the
bus by unveiling its Vectra
486 PC; by the time you read
this, most of the other mem
bers of the "Gang of Nine"
will also have announced
EISA machines .
BYTE' s editors have voted
the EISA an Award of Excel
lence in part because of its di
rect descent from the generic
PC AT bus, the so-called In
dustry Standard Architec
ture. As a result, users can in
stall cards designed for ISA
machines now , while waiting

for fast EISA cards to appear.
Contrast this with IBM's
Micro Channel Architecture
(MCA), whose cards are in
compatible with ISA cards,
and, because of their small
form factor, have the reputa
tion of being difficult to
manufacture.
In addition , while both
MCA and EISA systems can
do full 32-bit transfers and
can configure themselves
automatically, the EISA bus
is fully synchronous and has a
faster maximum burst-trans-

fer rate. Also, since EISA
boards have about twice as
much surface area as MCA
cards (obviating the need for
expensive surface-mount
technology), peripherals such
as on-the-card hard disks, re
lay boards, and intelligent 1/0
boards with a large amount of
RAM are simpler and less ex
pensive to implement.
Lastly, EISA is another
crack in Big Blue's hold on
the user , and it will enable the
proliferation of AT clones
with no holds barred.

EXCELLENCE
Mac Ilci,
Apple Computer
The Mac Ilci is a winner this year for many reasons. First, it ' s
the biggest jump in processing performance for a Mac since the
Mac II was announced . A 25-MHz 68030 CPU running in
burst mode, faster 80-nanosecond RAM, and cleverly arranged
ROM code squeeze maximum performance out of the system.
Second, the Mac Ilci uses innovative technology that packs
built-in 8-bit video and a memory cache slot (for an additional
performance boost if you need it) within the same Mac Ilcx
housing . Third, the future is built into the system. With 4
megabit-density single in-line memory module (SIMM)
mounted RAM, you can expand the Mac Ilci's memory to 32
megabytes. The last addressing problems with the Mac ROM
code have been fixed as well , which allows Mac applications to
fully utilize the 68030's 32-bit address space.

EXCELLENCE
Some time ago, the Open
Software Foundation (OSF)
asked major software devel
opers to submit graphical user
interface (GUI) technologies
for consideration as a stan
dard Unix operating environ
ment. After due consider
ation, the OSF chose pieces
from three companies.
By combining the technol
ogies of these firms-Hew
lett-Packard, Microsoft, and
Digital Equipment-the OSF
came up with a GUI that has
some of each company's con
tributions to user interfaces.
Motif is attractive and useful,
286
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Motif, Open Software Foundation
and it runs on any X Window
base. It furnishes a consistent
user interface across operat
ing systems by offering a Pre
sentation Manager look and
the Macintosh intuitive way of
operating on Unix and VMS
machines .
Motif has been released to
OSF members, and at least
one, The Santa Cruz Opera
tion, is now shipping a prod
uct for consumers. Given the
increased interest in Unix as
an operating system for high
performance computing, we
consider Motif an achieve
ment worthy ofrecognition.
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EXCELLENCE
32-Bit QuickDraw, Apple Computer
An upgrade of the Macintosh's color graphics primitives, 32
Bit QuickDraw extends imagi ng technology for microcom
puters . It allows any 68020- or 68030-based Macintosh to pro
duce photo-quality images using a virtually unlimited palette
of colors. This advantage makes the Mac a serious image-pro
cessing engine that is capable of handling complex graphics
simulations once routinely processed only on high-end work
stations and mai nframes.
32-Bit QuickDraw's technology rriakes possible a host of
new applications, such as high-quality color desktop publishing
and image manipulation . It maintains compatibi lity with exist
ing Mac graphics applications. Not only do existing applica
tions still work, but in some cases they can actually use these

EXCELLENCE

pipelining and the fact that
Intel has incorporated into the
chip a floating-point copro
cessor and a memory manage
ment unit.

·80486 microprocessor,
Intel
When 80486 chips become
feasible and plentiful , users
will see an increase in perfor
mance that will make systems
made with Intel 's chip not
only cost-effective, but also
fast and capable of running
applications that take advan
tage of the extra features of
the chip. Ri ght now, the
80486 is in the midst of its
shakeout cruise. But if it lives
up to its expectations, we see
great potential for the micro-

EXCELLENCE

new color extensions without modification. Finally, installa
tion is a snap.
32-Bit QuickDraw requires lots of RAM, a large hard disk
drive, and a special video board to display the millions of possi
ble colors. However, since both RAM and some of the now
expensive video boards are coming down in price, the powerful
color capabilities of 32-Bit QuickDraw are coming within reach
for many Mac users.

processor and systems built
with it.
The arc hitecture is well de
fined. The major advantages
th at users will exper ience
with the 80486 are the result
of streamlining the chip's

The 80486 is fully compat
ible, both upward and down
ward, with its predecessor,
the 80386, thus providing a
stationary target for operat
ing-system vendors and appli
cations developers alike. And
because it contains the func
tionality that once was han
dled by support chips such as
the 80387 numeric data
processor and the 82385
cache controller , the
availability of the 80486
will eventually provide
a lower cost per user than the
80386. The 80486 's potential
holds out the promise that our
software may one day be as
good as our hardware.

TIGA-340,
Texas Instruments

Short for the Texas Instruments Graphics Architecture, TIGA
is a high-resolution (beyond the 1024 by 768 pixels of extended
VGA) graphics coprocessor card that is well on its way to estab
lishment as a standard application interface.
TI supports TIGA as a standard interface between computers
using Intel microprocessors and graphics boards using its
34010 and 34020 graphics coprocessors. (Another approach is
IBM 's 8514/A, a quasi-standard created to provide another
path to high-resolution graphics. IBM designed it to be a closed
hardware product but has never published the hardware specifi
cations. TIGA is designed as an open software standard.)
The TIGA-340 board has been shipping since the summer of
1989 . We recognize TIGA for being an attempt to bring order to
the situation by standardizing the software application interface
so that software developers can write to a single driver. TIGA
promises to reduce the nightmare of applications development
in the wild and woolly world of resolutions beyond VGA.

TMS340 Sottware
DMioper•s Kit

'

Development
Tools

oeve/opmenl
Tools

0

...
'"'
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VCPI,
Phar Lap Software

With OS/2 still an unfulfilled
promise, frustrated users in
creasingly have become more
and more insistent in their de
mands for the features that it
promises-specifically, large
programs and multitasking .
Consequently , a number of
companies set out to agree on
a standard that they hoped
would create some order out
of all the confusion. One of
the results of the clamor has
been the emergence of the

Virtual Control Program In
terface.
The name is something of a
misnomer. VCPI isn't a pro
gram , but a specification for
how a VCPI-compatible pro
gram should behave.
VCPI is designed to solve
two problems that arise when
several 80386 -aware pro
grams run at the same time:
conflicts over the use of ex
tended memory , and conflicts
over which one of several pro-

grams is in charge.
We recognize VCPI be
cause it could be the perfect
answer for users who already
have an 80386-based PC and
need to tap more of its power
but can't afford OS/2. VCPI
should also help address the
needs of users who have lost
patience with the wait for ap
plications software that will
turn the current 80286-based
OS/2 from a great idea into a
great operating system.

EXCELLENCE

on AT-bus, MCA, and laptop
systems . It' s ideal for tempo
rary LAN connections, such
as plugging in your laptop
when you return from a trip.
It's also a good choice for sys
tems whose slots are already
full.
·The Pocket Ethernet comes
in versions for both thick and
thin Ethernet. At present , the
only 'drivers available are
those for NetWare, but others
are coming . It's the perfect
way to test new systems, to
bring occasional LAN users
on-line, and , most of all, to
link portables to a LAN.

Pocket Ethernet Adapter,
Xircom
The Pocket Ethernet Adapter
offers an innovative solution
to the problems of integrating
portable computers and com
puters without available ex
pansion slots into a LAN.
The concept is so simple,
it's a wonder no one thought
of it before. Just plug it into a
PC's parallel port , load the
drivers (once), and you 're up
on the network. This means
that one adapter can be used

EXCELLENCE
Studio/I, Electronic Arts

Studio/I is a simplified but
powerful black-and-white
version (for the Mac Plus) of
Electronic Arts' s full-color
288
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EXCELLENCE
paint program Studio/8 (for
the Mac II). Amazingly
enough, Studio/I runs with
only 1 megabyte of RAM.
This monochrome package
has the same hefty toolbox as
its colorized sibling. It in
cludes freehand pencil, paint
brush, airbrush, text typer,
magnifier, 40 background/
foreground patterns (includ
ing gradient fills), as well as
tools for drawing straight
lines, bent lines, rectangles,
polygons, freestyle shapes ,
and Bezier curves. It also has
animation capabilities.
Kudos to Electronic Arts
for producing a program for
people who prefer to work in
black and white and for those
of us who can 't afford the lux
ury of investing in equipment
for color graphics .

WingZ, Informix

After all the advance hype by Informix, a lot of folks were sur
prised when the Mac spreadsheet WingZ arrived and lived up
to its billing. It offers performance that, in many cases, beats
the old leader, Microsoft Excel. And when you consider the ad
dition of fancy graphics and HyperTalk-style programmabil
ity , it's hard not to be impressed by WingZ .
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The Five
Secrets of
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Presenting Matrix Layout 2.0
The secret is out. The first program
to offer you the power to c reate comp le te,
professio nal-qu ality softwa re on your IBM
PC is now more powerful th an eve r. Pre
senting Matrix Layout 2.0, and the secrets
o f power progra mming.

Secret # 1:
The CASE of the OOP Flowchart
Layout 2.0 is built around CASE
(computer aided software engi neering) and
OOP (object oriented programming). CASE
lets you create so phisticated programs sim
ply by drawing a flowchart. OOP allows you
to add functions by moving graphic o bjects
within the fl owchart. Or use the BlackBox
Manager to install pre-programmed capa
bilities- like telecommunications or dBase
file access- in your program.

Secret #2:
The Hypertext File
Layout 2.0 offers you full hypertext
capability, allowing you to create Hypercard~
like cards containing text, graphics , buttons,
and BlackBoxes. Then , link them to related
cards in any fil e. Use your cards to create
stand alone hypertext applications o r add
them to your flowcharts.

Secret #3:
Graphically Speaking
Layout's simple graphic interface
makes it easy to learn and si mple to use.
But more importantly, it allows you to
incorpora~e windows, menus, and o the r
gra phical elements in your own programs.

Secret #4:
Our Coded Mes~age
Once you've designed the funct ions
you want , Layout 2.0 will automaticall y

write the code (real, commented code !) in
you r choice of Turbo C , Lattice C , Microsoft
C ,Turbo Pascal, and Q ui ckBAS lC lan
guages. Or just c reate a .EXE fil e for use
with any IBM PC.

Secret # 5:
A Fast, Powerful Finish
Creat ing complete, stand-alone
programs with Layout 2.0 can cut your
deve lopment time by up to 70%, helping
you get more programming done in less time.
And once your programs are fini shed ,
Layout 2.0 supplies the finishi ng touches
by creating the help fil es and docume nta
tion you need to teach your new program
to others.

Anda
Powerful Bargain
For just 5199.95 you get the entire
Layout 2.0 package , including free technical
support, and more programming power
than you 've ever had o n your desktop. For
more in fo rm ation , the location of your near
est Matrix dea ler, or a copy of the Matrix
Layout 2.0 VHS demonstration video ijust
59.95 for shipping & handling) , call today.

1-800-533-5644
(in Massachusetts,
617-567-0037)
The secret to power programming
is Matrix Layout 2.0. Order yours today!

~~ lilAt=llX

MATRIX SOFTWARE TECHNOLOGY
BT-90/1

5. The encl res uh: powe rfu l. stand-alo ne

prog rams. 70% fa ster!

Matrix Software Tec hnology Corpora tion • One Massachuseu s Technology Ce nte r• Harborside Dri ve• Boston . MA 02128 • (617) 567-0037
Matri x Software UK• M:11 rh Ho use. Ocrrifo rd Busin<JS.'> Park • Dcrri fo rd . Plymout h • Oc\"On Plb SQZ. En.(!land • 07:'2-7% -J6J.
Matri x So hwa re Euro 1>c • G<.'ldenaaks"ha;m -176 • JOMJ Lcu vc n. Bcl~ium • 016 202 064
Th e fo llowin s.: arc regis1c red a nd unre1?is1 ercd tra dema rk s o f 1he compa nies list..:d : 1\fatrix Layout. ~la tri ., So ftwa re T ec hno los,:y C o r pora ti o n : Hy~ rc;snl .
A p 1>k C o mputer: lB1\l . l nll' rn atio naJ Bu siness Machines Corpora 1io 11 : d BaS l' . A shro 11 Tai c .
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Cheetah Gold,
Cheetah International
~

1 ~ 1

I ,

ognize hand-printed text. If
you really want any of the
other input devices, however,
the GRiDPad can give you a
"virtual" keyboard on the
screen .
This electronic slate also
runs DOS software (MS-DOS
3.3 lives in its ROM), and it
comes with a megabyte of
RAM, memory-card ports for
adding more memory, and op
tions such as a 20-megabyte
hard disk drive and a 2400
bps modem.
The GRiDPad isn't the sort
of machine that everyone will
want or need. In fact, its ap
peal might be rather limited.
But this device wins points for
its design and its innovative
engineering.

Magellan,
Lotus Development
Magellan isn't the ultimate
DOS shell, but it offers two
powerful capabilities in
which it excels : indexing with
fast, fuzzy , natural-language
searching , and file viewing .
When you use these func
tions in tandem, you can lo
cate, examine, group, and
launch files on a hard disk
drive more flexibly and intu
itively than by using some of
the other , more well-known
products.

for professional OS/2
programmers .
MultiScope is more com
prehensive than its rival in
that the package comprises
four debuggers: the PM Run
time Debugger, the PM Post
mortem Debugger, the Text
Mode Run-time Debugger ,
and the Text Mode Post-mor
tem Debugger.
Although CodeView is
supplied free with Microsoft
C, serious OS/2 programmers
can use MultiScope to in
crease their productivity
(e.g. , by using MED and
postmortem debugging to
identify a bug that happens
only at a customer's site) and
easily justify its $299 price.

Net Ware 386, Novell
HOOPS, Ithaca Software
When the 80486 was an
nounced at Spring Comdex
last year, Cheetah's president
promised to keep prices as
low as possible on the com
pany's upcoming products .
Cheetah Gold keeps that
promise. A 25-MHz 80486
tower computer that, in its
basic form, sells for $4995,
the system comes standard
with 4 megabytes of 1-mega
byte by 1-bit SIMM RAM, a
1.2-megabyte 5 1A-inch floppy
disk drive, a 60-megabyte
hard disk drive , a VGA con
troller, one serial and one
parallel port, and a mono
chrome VGA monitor.
The Cheetah Gold system
is rugged, and its price/per
formance is outstanding in a
class that is ripe with much
higher-priced, less well
equipped machines.

GRiDPad,
GRiD Systems

~

The GRiDPad could be the
first real notebook computer.
You use it just as you would a
notebook-hold it in one
hand, and write on it with the
other. No mouse or keyboard
is needed. The GRiDPad has
a special display, a metal sty
lus, and software that can rec
290
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The Hierarchical Object-Ori
ented Picture System, or
HOOPS, provides platform
independent three-dimen
sional graphics. The HOOPS
library , available for use with
C and FORTRAN and Unix ,
VMS , Phar Lap-extended
DOS , and Macintosh sys
tems , supports a declarative
style of programming. You
tell this system what to draw ,
not how to draw it.
HOOPS transparently
maintains a database of three
dimensional geometry , ren
ders it on the available display
hardware, and monitors the
user's interaction with the
database . It ' s a clean and
powerful implementation
that's already being used in
several CAD products and
should spur the development
of database products that
employ three-dimensional
graphical interfaces.

MinisPort,
Zenith Data Systems

A

A remarkable achievement in
miniaturization, the Zenith
MinisPort offers a legible
VGA screen , a comfortable
80-key keyboard, and a 4.77
or 8-MHz CPU in a 61h
pound package the size of a
notebook.
Zenith is the first company
to use the new 2-inch floppy
disk drives in a laptop-a con
troversial but forward-look
ing decision utilizing an inter
esting alternative to smart
cards . The MinisPort is a
product worth using and
worth watching.

MultiScope Debugger,
Logitech
Until recently, if you wanted
to debug an event-driven,
multitasking programming
environment such as the OS/2
Presentation Manager (PM),
you had only one choice:
Microsoft's CVP, a pro
tected-mode version of the
CodeView symbolic debug
ger. But now there ' s an alter
native, and Logitech's Mul
tiScope could very well be the
debugging toolkit of choice

This is the first LAN operat
ing system that takes full ad
vantage of the capabilities of
the Intel 80386 processor.
The result is that Novell Net
Ware · 386 (version 3.0) per
mits vastly greater numbers of
users on a server, improves
performance and security ,
and is significantly easier to
use and instal I.
More important, NetWare
386 is the first network oper
ating system designed to be
protocol-independent.

Net Ware for Macintosh,
Novell
While the first release of No
vell's NetWare for Macintosh
was buggy and imperfect, it
was also the first product to
let Macs and PCs coexist on a
LAN while both continued to
view the world the way each
of them wanted to see it.
From the Mac side, the
server looks just like any Ap
pleShare server. From the PC
side, you see the standard
DOS directories . NetWare
doesn 't force either kind of
user to learn the other' s way ,
and that's a step forward.
When Novell has cleaned
up this product, it will be
great. Even now, NetWare for
Macintosh is a product that
deserves notice.
continued
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Our tools are not excitin~.
Life
without
them
can
be.
D
t's a wonder that complex soft wa re
ever works. The process of creari ng ir
is inheren tl y error-prone. A number of people
separately create and constan tl y change a
seri es of components that may be in ter
dependent (perhaps even in unrecogn ized
ways). Then they create the fi nal prod uct by
combining the components.

Our Configurat ion Management tools
manage the process , enhance communicat ion
and project coordination, and help ensure
prod uct rel iabili ty. In short, they save money,
effort and time du ring every phase of the
prod uct lifecyc le. Yo u can obta in these
benefits fo r your current project without
disru pting development.

PVCS
The core of Configurat ion Management is
version control. The POLYTRON Version
Control System (PVCS) prov ides compl ete
control over the configurat ion of your source
code and even documentat ion. Prev ious
versions are easily retrieved at any rime. The
most up-to-dare ve rsion is always instantl y
available and its ge nes is is completely
aud itable. Conflicting module changes, even
if programmers work on the same module
simultaneo usly, are eli minated . You always
know who made a change, what the change
was, when it was made, why it was made, and
what rev isions contain the change. You can
even prevent unauthorized changes and
coord inate rev isions, special ve rsions and
upgrades - auto mati ca ll y.
It locked up during
the demo .
AGA IN !

PolyDoc

PolyMake
PolyMake automaticall y invokes yo ur com
piler, li nker, and other too ls to reb uild yo ur
system when modules change. The new
mu lti-language dependency generator brings
even more precision to your bu ilds. The same
PolyMake makefiles can run on MS-DOS,
OS/2, SunOS, AlX, and VAX/VMS.
Exclusive fearn res include integration with
PVCS, PolyLibrarian object libra ry com
patibility, hi erarchical dependency trees,
configurable multi-d irectory paths, extensive
pre-defined macros, conditional constructs,
nested include files, multiple operating system
compatibility, and "list-of-fi les" support.

A Common File Format Across
Operating Systems Has Helped Make
PVCS The Industry Standard.

'l•}i
....
....
1!1!14\i

PolyDoc automates the nastiest job in pro
gramming - Source Documentation. The
alternative is manually gathering source
documentation from obsolete specifications,
wads of scribbled notes and ruminations of
absen t-m inded programmers. With PolyDoc,
programmers, project leaders, teams and
entire organi zations have an easy, practical
way to check, share and reference project
documentation. PolyDoc compiles a Project
Documentation Library (POL) that stays
current with the proj ect as it evolves. Source
documentation is automatically extracted
from the code and organized in the POL
according to keywords embedded in the code.

MS-DOS, Macintosh MPW: Personal PVCS:
$149 fo r single user. Professional PVCS: $495
fo r single user. Network PVCS: $1,732 .50 for 5
users. PolyMake: $149. Network PolyMake:
$521.50 fo r 5 users. • OS/2, Professional PVCS:
$595 single user, $2,082 .50 for 5 users. PolyMake:
$199. Network PolyMake: $696.50 for 5 users.
• Dual Mode (Runs on MS-DOS & OS/2),
Professional PVCS: $695 single user, $2,432.50
fo r 5 users. PolyMake: $249. Network PolyMake:
$87I .50 for 5 users. • PVCS and PolyMake are
packaged together on SunOS, IBM AlX and
VAX/VMS. Call for pricing. PolyDoc, MS-DOS:
$199 single user, $696.50 for 5 users.

30 Day Money Back Guarantee

1,soo,547,4000

Sage Software, 1700 NW 167th Place, Beaverton,
••-••••• OR 97006 (503) 645-11 50, FAX: (503) 645-4576.

What does th e
Hello, POLYTRON.
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OED on CD-ROM,
Oxford University Press
The computerization of the
Oxford English Dictionary
(OED) was a gigantic effort
that involved more than con
verting the text into machine
readable form . The dictionary
data had to be structured and
stored in a database format
suitable for the various func
tions that would be per
formed, including data inte
gration, entry updating,
consistency checking, and
general searching.
Researchers at the Centre
for the New Oxford English
Dictionary developed the the
oretical framework for the
computerized OED, includ
ing several new methods for
modeling and searching text
data . These theories were
then used to create the various
software tools needed for the
project.
The Centre was very care
ful to ensure that the software
and theories developed for the
project are not OED-specific
but can be applied to a wide
variety of text-dominated
databases. Software is written
portably in C, using the X
Window System whenever
complex display capabilities
are needed .
The end result is CD-ROM
technology put to work in a
very successful manner.
PacificPage,
Pacific Data Products
PacificPage is a cartridge for
the Hewlett-Packard Series II
printer, and it's chock full of
Postscript-emulation soft
ware. When you install the
cartridge, the software takes
over the printer's internal
firmware and makes it behave
just like a stand-alone Post
script printer. PacificPage
makes it easy for people who
292
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already own LaserJets to get
Postscript functionality with
out buying a new printer or re
lying on hokey software solu
tions . It's not fast, but it's
elegant, and it appears to be
very compatible. Instead of
telling users to "throw out
your old device and buy this
one," Pacific has come up
with something that breathes
life into old equipment.

Photo Mac,
Data Translation
PhotoMac lets you manipu
1ate 24-bit-deep scanned
images on a Mac II, and it ac
complishes this feat without
requiring you to obtain an ex
pensive 24-bit color video
board or extra memory. Its
special effects are outstand
ing and easy ~~use. _ Althoug~
you 're worklrrg with 24-bit
colors, PhotoMac renders the
image as best it can on an 8
bit-deep screen by continu
ously modifying the Mac's
color palette as you view or
zoom in on parts of the image.
It also uses its own virtual
memory system, so you can
operate within 2 megabytes of
RAM, although you'll get
better performance with addi
tional memory .

embedded numeric keypad), a
25-row by 80-column display ,
as well as CGA-compatible
graphics.
Built around an Intel
80C88 microprocessor run
ning at a clock speed of 7
MHz, the Poqet PC uses cred
it-card-size memory cards as
its storage medium.The ROM
is one of the key features of
the Poqet PC because it in
cludes MS-DOS 3 .3, GW
BASIC, and a set of simple
software applications, includ
ing a calculator, a simple text
editor, a scheduler with cal
endar and alarm functions , a
communications program for
accessing data by modem, an
address book, and a file man
ager and file transfer pro
gram .
The drawbacks to this ma
chine are its relatively high
price ($2000) and the high
cost of the memory cards
(about $1 per 1000 bytes of
storage capacity).

•

·r;-,

PoqetPC,
.._
Poqet Computer
The Poqet PC has all the
power of an IBM PC-includ
ing a full-screen display-and
this computer really is small
enough to fit in your coat
pocket. Folded, its dimen
sions run about 1by8% by 4~
inches. It weighs 1 pound, has
a 77-key QWERTY keyboard
(with 12 function keys and an

•

•11"1_,

,

l



Power Flex,
.._
Advanced Logic Research
The PowerFlex AT is signifi
cant for a number of reasons.
It represents a price-to-per
formance breakthrough (it's
priced at under $1500 for a
system with 1 megabyte of
RAM and a 40-megabyte hard
disk drive), and it provides a
simple, inexpensive upgrade
path through the use of a spe
cial slot.
You can go from the base
80286 CPU to an 80386SX to
an 80486 (when available).
For growth-minded compa
nies, the PowerFlex is a smart
choice.

Quattro Pro,
Borland International
The new Quattro, like the
original version, is essentially
a cross between Lotus 1-2-3
and Excel. It provides 1-2-3
compatibility and superior
printing and graph-making
capabilities . Other features
include Undo, a transcript of
user actions, the ability to edit
menus , good mouse support,
and the ability to read and
write a large number of file
formats without translation.
Quattro Pro has a couple of
minor drawbacks. Users can't
signify different fonts on the
screen , and the program's ob
ject-swapping mechanism is a
bit slow. Still, the program is
great if you want the advan
tages of Excel (and then some)
but don't want to sacrifice
compatibility with 1-2-3.
SmartCache PM3011,
Distributed Processing
Technology
Several of the machines that
we've benchmarked this year
showed really amazing disk
speed. What they had in com
mon was Distributed Process
ing Technology's caching
controller. The 68000-based
controller, with 512K bytes of
RAM standard, surpassed
every uncached disk design .
What makes the Smart
Cache even more attractive is
that it's not part of a propri
etary design included with a
high-end machine; it's avail
able through most clone
manufacturers and even di
rect to end users.
SmartLabel Printer,
Seiko Instruments U.S.A.
A small , lightweight thermal
label printer has caught the
fancy of those who have until
now gone crazy trying to print
out names and addresses for
envelopes and labels. The
1Yi 0-pound, 3Yi- by 6~-inch
SmartLabel Printer connects
directly to an RS-232C serial
port (for IBM PCs and com
patibles) or to a modem port
or printer (on Macs).
continued
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Breakthrough $899 Offer-NowYou Can Drive CD-ROM
U ntil December 31, 1989 Compact Disk Products (CDP) ("I
is packaging the just released third generation Hitachi ~0
l'vlti
CD-ROM drive with Microsoft's most popular CD-ROM
software:
Package A-For $899, includes Microsoft Bookshelf,
a coupon to purchase both Microsoft Stat
Pack and Microsoft Small Business
Consultant for only$50 each, a FREE copy
of CD-Play Demo and FREE Federal
Express delivery.*

• H itachi CD-ROM drives

C~S

U

~ 00

'%

retail ($995): Hitachi's second
7.J' t" e_ ~
generation drives, the 1503 and
oc:-,,. 7_p<'.)ft:/
the 3500, captured over 60% of the
'1'~ (\ t" ~
market with superior functionality and
~- Q~~0 t'
reliabi lity. Th e thi rd ge neration 3600
QA -~1'
model (interna l or stand-a lone) released in
<'.>,1-)'r<'.) <.<'~
September 1989 is Hitachi's powerhouse for the
~A
l990's. Superior speed comes from a look-ahead cache
t"I'/ J..t"
and a li near pickup head motor. Powerfu l standard
·
fea tures include 8 drive daisy chaining, slim vertical or
horizontal mounting, and full audio CD capabi lities (accessible
with CD Play Demo).

7.,

°(\

Microsoft
@HITACHI
A Wor1(1t.eaoersi Teclv10log1

Package B-For $1189 also includes Microsoft
Programmer's Library
YOU SAVE OVER $670!
B uy CD-ROM now! CDP sells over
200 qualityCD-ROM titles for libraries,
schools, legal and medical professionals,
programmers, and many others. Over
25 new titles are being published each
month. With IBM, NEC, and HP
announcing new CD-ROM based PC's
or Mini's, a CD-ROM drive is becom
ing as necessary as a floppy drive.
" / believe more than ever that CD
ROM products will be amajor force in
the expansion of the information
industry." Bill Gates.

->·

M icrosoft Boo kshelf (retail $295): An indispensable
collection of writer s' references for word processor users. This is the
most popular CD-ROM title published. Youget insta nt access to:The
Wo rld Almanac, Chicago Manual of Style, Bartlett's Familiar
Quotations, Roget's II: Electronic Thesaurus, American Heritage
Dictionary, Business Info rmation Sources,The U.S.
Zip Code Directory, Houghton Mifflin Spell
I ·Checker and Usage Alert and morel All Microsoft CD
~~l. P<qlmmniers Libnny
ROM's are RAM resident and include powerful cut and
paste featu res for popular word processing packages.

I::.:;! "·····

M icrosoft Stat Pac k (retail $125): Now you have easy
~ccess ro the abundance ofstatistics published by the Fed

eral Government-censusdata, business statistics, agricul
tural surveys and much more, plus Microsoft Excel and
Lotus l-2-3 spreadsheet files for all tables. A must for
marketers and planners.
M icrosoft Small Business Consultant (retail $149):
The most popular publications of the Small Business Ad
ministration and Deloitte, Haskins and Sells on running
a small business. Answer tax, accounting, legal, personal,
AN Dfinanc ing questions in an instant. A gold mine for
businessmen, accountants, and consultants.
M icrosoft ProgrammersLibrary (retail $395):
All the critics are raving".. .amruterpiece ofsimpli
ciry and frmcrion." PC World, May'89. A complete
library (over 20,000 pages) of the latest releases of
Microsoft'sTechnica l Reference Manuals covering
OS/ 2, Windows MS-DOS, C,
MASM, etc. with 8 mega
bytes of source code.
Ak>includesFREE
CD ROM Net
workingsoftware
PC Profession
alsneed this
NOW!

CDP

is the largest specialized supplier
of CD-ROM products in the U.S. Since 1987, CDP has supplied you with prompt
service and expert advice ... at the best prices. CDP is committed to CD-ROM
and it shows. Our UnconditionalGuarantee is unmatched. Our FREE Federal
Express delive ryis an industry first. Call now and tomorrow yo u will be dri ving
these power CD-ROM products.

· ~ 2) CDP will ex tend the Hitachi 90 daywarranty period to ISO days and durin
1

period, will ship replacement drives overnfght.

ORDER NOW! 800-MEGABYTe (634-2298)
(Order line open M-S, 9AM-9PM EST)
Fax Orders 212-7 37-8289 • Inquiries/Free tech. Support 212-737-8400
DEALER INQUIRIES WE LCOME
FREE CD-ROM: Mail in you r order and receive the CD-ROM Source Disk
FR EE. Includes demos of many popular CD-ROM products and retails for $89 .
*Federal Ex press delivery free fo r phone/ fox orders within cominema l U.S. o nly.

--------------------~----------------------Plerue send the package l've checked below.
0 Package "A''._Complete Hitachi CD-ROM drive kit (internal or stand-alone)
plus Bookshelf and CD-Play Demo (includes a coupon ro purchase both Star
Pack/ Small Business Consultant for $50 each) for onl)' $899!
0 Package " B''._Complete Hitachi CD-ROM drive kit (internal or stand-alone)
pl11s Bookshelf, CD-Play Demo and Programmer's Library (includes a coupon ro
purchase both Stat Pack / Small B11siness Cons11lranr for $50 each)for only $1199 1
Please send the fo llowing drive configu ration with my order:
0 Stand-alone Hitachi CD-ROM drive; Select 0 PC/ XT/AT/386
or 0 Microchannel (add $100)

0 Internal Hitachi CD-ROM dri ve (PC/ XT/AT/ 386 Only)

P-1

Compact Disk Produc ts, Inc.
223 East 85th Street, New Yo rk, New Yo rk 10028
(212) 737-8400

0 Please send me a FREE CDP Encyclopedia of CD-ROM Products
O Corporate I personal chetk
money order enclosed
Charge my (circle one) America n Express
Optima
VISA
MasterCard
Diner's Club
Acct. #
Signature
Name
Company

Address
Ci ry/ Stme/ Zip

Prices. incl ude Federa l Expre'S5shipping and handling.
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GET SUPERSOFT's
SERVICE DIAGNOSTICS
All the software , alignment diskettes, parallel/serial wrap-around
plugs , ROM POSTs and extensive, professional documentation to
provide the most comprehensive testing available for IBM PCs,
XTs,ATs and all compatibles under DOS or Stand Alone . No other
diagnostics offers such in-depth testing on as many different types of
equipment by isolating problem s to the board and chip level .
NEW: SuperSoft's ROM POST perform s the most advanced
Power-on-Self-Test available for system boards that are compatible
with the IBM ROM BIOS. It works even in circumstances when the
Service Diagnostics diskette cannot be loaded .
NEW: 386 diagnostics for hybrids and

PS/2s!

For over nine years, major manufacturers have been relying on
SuperSoft's diagnostics software to help them and their customers
repair microcomputers. End users have been relying on SuperSoft's
Diagnostics II for the most thorough hardware error isolation
available. Now versions of Service Diagnostics are available to save
everyone (including every serious repair technician) time , money ,
and headaches in fi xing their computers, even non-IBM equipment.
All CPUs & Numeric Co-processors
System Expansion & Extended Memory
Floppy, Fi xed & Non -standard Disk Drives
Standard & Non-standard Printers
System Board: OMA, Timers, Interrupt,
Rea l-time Clock & CMOS config . RAM

All Color Graphics & Monochrome
Monitors
Parallel & Serial Ports
Mono , CGA, Hercu les & EGA
Adapters
All Keyboards & the 8042 Co ntroller

NEW: Manufacturer 's burn-in diagnostics now
available for IBM and compatible PC, XT, AT,
386, 486 and PS 2 systems.
Service Diagnostics for PC, PC/XT, and compatibles only ............. $169
Alignment Diskette for PC, PC/XT and compatibles (48 tpi drives) . .... . . $ 50
Wrap-around Plug for PC, PC/XT and compatibles (parallel and serial) .. $ 30
Service Diagnostics for AT and compatibles only .. ................... $169
Alignment Diskette for AT and compatibles (96 tpi drives) .
. . $ 50
Wrap-around Plug for AT (serial) . . . . . . . . . . . . . . . . . . . . . . . . . . .
. ... $ 15
ROM POST for PC, PC/XT and compatibles only . . ........ . ....... $245
ROM POST for AT and compatibles only . ............. . ............ $245
Service Diagnostics: The KtT (Includes alt of the above-save $502) . $495
Service Diagnostics for PS/2 models 25/30 50/60 or 70/80 and compatibles
(please specify) .
. .......... $195
Service Diagnostics for 386 or V2, V30, or Harris, etc. (please specify) ... $195
Diagnostics II is the solution to the service problems of users of all
CP/M-80, CP/M-86 and MS-DOS computers .
.$125
Alignment Diskette for PS/2 and compatibles (3.5 inch) ............. . . $ 50

To order, call 800-678-3600 or 408-745-0234
FAX 408-745-0231, or write SuperSoft.

~~~

SU

oft

FIRST JN SOFTWARE TECHNOLOGY P.O. Box 611328, Sen Jose, CA 95161-1328 (408) 745-0234 Telex 2703135

SUPERSOFT is a registered trademark of SuperSoft , lnc.: CDC of Control Data Corp.; IBM PC, AT & XT of
International Business Machines Corp .: MS- DOS of MicroSoft Corp.: NEC of NEC Information Systems. Inc.,
PRIME of PRIME INC.: Sony of Sony Corp.
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The printer's software in
cludes a database, a bar code
generator, and a text editor. It
works as a desk accessory on
Macs and as a TSR program
on PC compatibles . With the
printer , software, cable, and a
roll of 130 labels , you can
press a key or click a mouse to
capture the text on the screen,
format the information, and
send it to the printer. You'll
then see output in about 15
seconds.
Since there still aren't any
simple ways to print addresses
on envelopes, this is an inter
im answer that will help until
one comes along.

Think C 4.0, Symantec
Symantec's Think Technol
ogies division has always pro
duced quality developer tools
for the Mac. Its Pascal and C
compilers don 't hog machine
resources, produce tight
code , and have source-lan
guage debuggers that help you
write code that works . And
you can get your hands on
these products without having
to pay an exorbitant price.
This year Symantec up
graded Think C and Think
Pascal to provide object-ori
ented programming support,
extensive class libraries , and
source-level debugger's sup
port. It's nice to see these lan
guages keep pace with the
times as we go into the 1990s.

Turbo Pascal 5.5,
Borland International
With Turbo Pascal 5.5 , Bor
land enters the object-ori
ented programming era.
Using Object Pascal and
C + + concepts, Turbo Pascal
5.5 implements all the crucial
ingredients of OOP: encapsu
lation, inheritance , and poly
morphism. Yet without sacri

ficing true object-oriented
capability, Turbo Pascal 5 .5
is extremely easy to use. It
will likely introduce more
people to object-oriented
techniques than either of its
predecessors . And, while it's
a great educational product,
Turbo Pascal 5.5 is also a tool
for serious developers . Now,
separately compiled Turbo
Pascal units can implement
extensible cl ass librar ies .
That 's the real story this year.

Virtual, Connectix
While Apple's System 7 .0
promises virtual memory for
68030-based Macs and Mac
!Is equipped with a paged
memory-management-unit
chip, Connectix has been
providing this capability for
nearly a year. Its Virtual
INIT provides 8 megabytes of
virtual memory by swapping
unused portions of memory to
and from a file of the same
size on your hard disk . For
Mac users caught in the RAM
crunch earlier in 1989, Vir
tual meant the difference be
tween being able to do some
work, or none at all.

XVT, Advanced
Programming Institute
XVT (for Extensible Virtual
Toolkit) by Advanced Pro
gramming Institute is a plat
form-independent GUI li
brary that enables developers
to write a single C program
and then compile and link it
for Windows or the Macin
tosh (and soon , PM and the X
Window System) . With XVT ,
as with Windows and the
Mac, your program must de
tect and respond to "events "
such as mouse-clicks and
menu selections. Thus, the
learning curve is steep for
programmers new to GUI de
velopment. But you only have
to learn one set of rules, not
two (or three or four) . And
XVT programs are somewhat
simpler than their Windows
or Mac counterparts. This ap
proach is clearly the right way
to bring order to the chaos of
competing GUI systems. •

Check out
Hi's new DL series

Lamge fot 111at,

Big. features,

Small price.
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Eight-pen changer

,./ LGD user interface display
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../ O:ne-year warranty
. / Plot optimization
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. / "Quick scale" feature ~~·
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Stan~ard media up to 36

/

Sizzling speed up to 40 ips

~

High ;esolution of 0.0005 inch

. / Roll-feed option
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x 48 11

+•-'*

Scanner option

. / 1 Mb buffer option
These are just some of the many
standard features packed into HI's new
DMP-60 DL series of pen plotters.
Based on the popular DMP-60 line, the
new DL series delivers a blend of proven
performance and state-of.the-art
innovation. At a surprisingly
low price.
Top of the line. Heavy
duty. Large format.
Loaded with standard
features. Priced as low
as $4,895.*
Check it out by calling
1-800-444-3425 or 512-835-0900.
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The Second Annual BYTE Award Winners
Cheetah Gold
(basic system) . .... .. ... $4995
Cheetah International , Inc .
I003 West Cotton St.
Longview , TX 75604
(2 14) 757-3001
Inquiry 1083.
80486 microprocessor
Intel Corp .
3065 Bowers Ave .
Santa Clara, CA 95054
(408) 765-8080
Inquiry 1084.
Extended Industry
Standard Architecture
(EISA)
Contact individual
ma nufacturers for more
in formation.
Inquiry 1085.
GRiDPad
(basic system) ......... . $2370
GRiD Systems Corp .
47211 Lakeview Blvd .
P.O . Box 5003
Fremont, CA 94537
(4 15) 656-4700
Inquiry 1086.
HOOPS ........ . $795 to $3450
Ithaca Software
902 West Seneca St.
Ithaca, NY 14850
(607) 273-3690
Inquiry 1087.
Magellan .......... . ........ $ 195
Lotus Development Corp .
55 Cambridge Pk wy.
Cambridge , MA 02142
(61 7) 577-8500
Inquiry 1088.
MinisPort
I megabyte ................ $1999
2 megabytes ..... .. .. .. .. .. $2799
Zenith Data Systems
1000 Milwaukee Ave.
Glenview , IL 60025
(800) 553-0331
(31 2) 699-4800
Inquiry 1089.
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Motif ...... . ... ... run-time, $10
Open Software Foundation
11 Cambridge Center
Cambridge, MA 02142
(617) 621 -8700
Inquiry 1090.

Poqet PC ... .. ... .. ... .... $2000
Poqet Computer Corp .
650 North Mary Ave .
Sunnyvale, CA 94086
(408) 737-8100
Inquiry 1097.

MultiScope Debugger . ... $299
Logitech , Inc.
6505 Kaiser Dr.
remont, CA 94555
(415) 795-8500
Inquiry 1091.

PowerFlex ................ $ 1500
Advanced Logic
Research, Inc.
9401 Jeronimo
Irvine , CA 927i.1 8
(714) 581-6770
Inquiry 1098.

Netware 386
version 3.0 .. . ... .. .. .... .. $7995
Netware for Macintosh . $200
Novell , Inc .
122 East 1700 S
Provo , UT 84606
(801 ) 379-5900
Inquiry 1092.
Oxford English Dictionary
CD-ROM .... .... ...... .. .. .$950
Oxford University Press, Inc .
200 Madison Ave.
New York , NY 10016
(212) 679-7300
Inquiry 1093.
PacificPage ..... .. ......... $695
Pacific Data Products
6404 Nancy Ridge Dr.
San Diego , CA 92121
(619) 552-0880
Inquiry 1094.
PhotoMac ..................$795
Data Translation, Inc.
100 Locke Dr.
Marlborough, MA 01752
(508) 481 -3700
Inquiry 1095.
Pocket Ethernet
Adapter . .. .... ... ... .... .... $695
Xircom , Inc .
22231 Mullholland Hwy.,
Suite 1 14
Woodland Hills, CA 91364
(818) 884-8755
Inquiry 1096.

SmartCache PM3011 .. $ 1230
Distributed Processing
Technology
132 Candace Dr.
P.O. Box 1864
Maitland, FL 32751
(407) 830-5522
Inquiry 1099.
SmartLabel Printer .. .... $249
Seiko Instruments, U .S.A.,
Inc .
Products Division
1144 Ringwood Center
San Jose , CA 95131
(408) 922-5900
Inquiry 1100.
Studio/1 .. . ... .... ... .. ... ... $150
Electronic Arts
1820 Gateway Dr.
San Mateo , CA 94404
(415) 571-7171
Inquiry 960.
Think C 4.0 .. .. .. .. .. ...... $249
Symantec Corp .
Think Technologies Division
135 South Rd .
Bedford , MA 01730
(617) 275-4800
Inquiry 961.
32-Bit QuickDraw
Mac II family bas ic
system .. .. ... ... .. ... .. .... $6269
Apple Computer
20525 Mariani Ave.
Cupertino , CA 95014
(408) 996-1010
Inquiry 962.

TIGA-340
(software developer 's
k1t) . ..... .. .. .. ........... $1500
Texas Instruments
P. 0. Box 809066
Dallas , TX 75380
(800) 232-3200, ext. 701
Inquiry 963.
Turbo Pascal 5.5 ..... $149 .95
Quattro Pro . ...... .... ..... $495
Borland International , Inc.
1800 Green Hills Rd .
P.O. Box 660001
Scotts Valley , CA 95066
(800) 543-7543
(408) 438-8400
Inquiry 964.
VCPI
Phar Lap Software, Inc.
60 Aberdeen Ave.
Cambridge, MA 02138
(617) 661 -1510
Inquiry 965.
Virtual
Macll .. ............ ... ...... $275
for other Macs .............. $199
Connect ix
125 Constitution Dr.
Menlo Park , CA 94025
(415) 324-0727
Inquiry 966.
WingZ ...... .. .. . ... .. .. .. .. $399
Informix Software , Inc .
16011 College Blvd.
Lenexa , KS 66219
(800) 331-1763
Inquiry 967.
XVT ........ ....... ... ... .... $595
Advanced Programming
Institute
P.O. Box 17665
Boulder , CO 80308
(303) 443-4223
Inquiry 968.

Sky-high benchm arks but Ground-level
prices come from Eltec h's firm commit
ment to manu fac ture high-qua li ty, cost
competiti ve computer sys tems. Since
1985, we' ve bee n providing affordab le
XTs, 286s, and 386s as we ll as th e hi gh
level tec hnical support you've come to
expec t. Plus, our performance h as caught
the eye of MIPS and InfoWorld rev iew
ers.
The Eltech Model 9970/9870...one small
step for your budget, one giant leap in
technology.

Eltech Model 9970 ................ $5485
33 MH z 386 with 64K SRAM wri te back
Cac he (Opt iona l 256K Cache avai lab le ),
comes with 4M B expa ndable to 8MB
( l 6MB with 32-b it memory boa rd),
l SOMB l 6ms EDS! dr ive, VGA Adapte r
with 14" Multi-freq uency Mo ni tor,
S upport 8038 7 I Weirek 3 167 , 8.3 MIPS
Pe rformance Rating.

Eltech Model 9870 ................ $4365
25M Hz 386 System same featu res as
Model 9970, 6.2 MJPS Perfor mance
Rating, FCC class B Approved.

Eltech Model 2160 ................ $2250
16MHz 386SX zero wa it state with lMB
on board expandable to 8MB, support
80387SX Math Coprocessor, 40MB 28 ms
Hard Disk, VGA Adapter with 14" Multi
freq uency Monitor, FCC class B Approved
Circle 112 011 Reader Service Card

ALL SYSTEM INCLUDE INTEL
NEXT DAY ON-SITE SERVICE,
Mi crosoft DOS 4.0 I and two se ri al and one
para llel as standard.
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STATE OF THE
BBS NATION
Behold the lowly bulletin board,
now encompassing the globe
Lamont Wood and Dana Blankenhorn
en years ago, it was a hobby-the modem ver
sion of ham radio. As soon as technically savvy
computer hobbyists managed to acquire dual
floppy disk drives, they were likely to put their
machines on-line, making them bulletin board
systems (BBSes) . They would appoint themselves the sysops
(system operators) and invite their friends to dial in with 300
bps modems and exchange files and messages. Today, the word
hobby hardly applies . BBSes are a way of life for thousands of
people. For some, it's a business , perhaps even a career.
Forget dual floppy disk drives . Nowadays, it's common to
find sysops with several gigabytes of storage. Free files? You 'II
find BBSes with thousands of files, even tens of thousands .
BBSes with multiple phone lines are common , often with one
personal computer per line, networked together (some have
dozens). As for modems, 9600 bps is seen everywhere. In fact ,
it's common for a BBS to support multiple 9600-bps modem
standards by using both a USRobotics dual-standard HST
modem and a Hayes V-Series modem .
Now, there are global hierarchical networks of BBSes that
consolidate and retransmit hundreds of thousands of kilobytes
of messages daily-with personal computers. Many corpora
tions unflinchingly pay millions for mainframes, staffs, and
special networks to accomplish the same result.

T

Demographics
The falling price and rising sophistication of computers and
modems has brought sysop status within reach of everyone .
This ubiquity, however, makes a head count of current BBSes
difficult to come by.
David Burke of Hartford, Connecticut, heads the nascent
North American Association of Bulletin Board Operators
(NAABBO). He believes that 16,000 public BBSes exist in the
U.S . alone, or about 100,000 if you count those in the private
and corporate sectors. (Unfortunately, the sysops resist organi
zation-only three joined NAABBO in the first seven months of
its existence.) Tim Stryker, president ofGalacticomm, a maker
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of multiuser BBS software in Fort Lauderdale, Florida , says
that most of his customers are companies or agencies that use
BBSes to send information or software to remote locations .
USRobotics, meanwhile, admits that it has sold high-speed
modems to "more than 5000" sysops . Hayes also claims sales
in the thousands. Still, there remains an enormous turnover
among BBSes . A list of9600-bps BBSes given out by Hayes was
surveyed recently; most of the lines were either changed, busy,
or disconnected. Mark Leff, a Cable News Network reporter
who tracks BBSes in the broadcast industry, estimates the an
nual turnover on his list alone at over 25 percent. Extrapolating
Leff' s experience nationwide, it's clear that all BBS population
figures are only estimates .
But it ' s also clear that thousands of people have chosen to
become sysops. Why? Money isn't the answer. About half of
the BBSes don 't charge their callers. The rest either charge
about $50 per year or a few cents per hour. A handful have
acquired staffs and appear to have become profitable ventures .
The rest are probably lucky to break even .
The act of being essentially in the publishing business at
tracts many people, and they aim their BBS at a particular pro
fession or interest. Indeed, whatever your interest, you will
probably find a BBS dedicated to that subject. There are even
BBSes where you can trade broadcast-quality graphics files.
For others, BBSes have replaced public socializing. Sysops
inevitably talk about the the thrill of meeting people from all
over the nation and the world , on-line. "I met my wife through
the BBS and got a condo for the honeymoon from another sysop
in Florida," says Chicago sysop Loren D. Jones.

Turning a Profit
Such motivations may become obsolete as the BBS movement
turns into the BBS business. Some sysops, who run new-wave
BBSes with multiuser BBS software, are up-front in saying that
they plan to make money. Today, anyone can put up a 16-line,
real-time chat BBS for an initial investment of about $10,000 .
continued
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Meanwhile, the spread of old-breed, single-line BBSes has
slowed; membership in the International FidoNet Association
grew by only 500 last year, half the previous year's figure.
And the regulatory environment may begin to scare off ama
teurs. The FCC could crack down on a BBS at any time. In
Broken Arrow, Oklahoma,
police arrested Jeff Jirka
when he offered graphics files
they deemed too graphic. (He
drew a $500 fine and two
years' probation on obscenity
charges.)
But probably the most un
settling threat comes from
phone companies that want to
classify potentially profitable
BBSes as businesses. In
Houston, Southwestern Bell
has attempted to classify all Texas BBSes as businesses and
thus subject to business rates of $35 per month per line. (Resi
dential rates are $16 per month .) Southwestern Bell officials
have been meeting with the Coalition Of Sysops and Users
Against Rate Discrimination (COSUARD).
Action on a similar tariff in Oklahoma awaits the outcome of
the Texas case. COSUARD argues that even multiline BBSes
that request donations are usually run by amateurs, while
Southwestern Bell says that charging a subscription makes a
BBS a business. Merely asking for a donation may be accept
able, but alnnultiline BBSes must pay business rates, says
Bell's lawyers . The dispute continues.

people who can sell information at $35 to $50 a year."
In Toronto , Ron Sachse runs Metropolis Online using the
Galacticomm Major BBS software. He has been working with
36 lines but has plans to go to 44. The BBS is incorporated as a
Canadian business. "The word that would summarize our
board is info-tainment, " he
says. "We're providing a sort
of local version of Compu
Serve" at $1 (Canadian) per
hour. He offers the usual free
files and a multiplayer adven
ture game called Infinity
Complex. He gets about 1000
calls per day. The BBS is add
ing on-line shopping and will
rent space to vendors.
Chatting is the most popu
lar service on Metropolis .
"We have a Jot of handicapped people on our system-people
who are legally blind and deaf," Sachse says. "They tell us that
for the first time they feel normal-they're on a par with non
handicapped people."
For the younger audience, there's the Celebration Station, a
small BBS-326 users and five lines-in Bluehill Falls, Maine.
Paul Stookey may be one of the more idealistic sysops in Amer
ica, and he's probably the most famous , as the "Paul" of the
folk group Peter, Paul, and Mary. Stookey says that when he
was growing up in Dorsey, Maryland, in the early 1940s, "one
of the neatest things you could have was a clubhouse. Maybe
you had a password. There you saw friends who shared the
same interests and made the same discoveries." Stookey calls
his BBS "an electronic clubhouse." He hopes to add software
that will make signing-on analogous to visiting a spaceslation.
"I started a young person's board because I see an opportu
nity to turn a technological threat into a comfortable form of
world communication," he says. Stookey is moving from Ga
Jacticomm software into a custom time-slicing system. He 's
looking for a company to underwrite his costs and provide his
BBS with a toll-free line .

W hatever your
interest, you will probably find a BBS
dedicated to that subject.

A Closer Look at BBSes

Plenty of BBSes look like they're here to stay. The Exec PC
Board in Shoreham, Wisconsin, is probably the world ' s biggest
public BBS . Sysop Bob Mahoney says he gets 3000 calls per
day, averaging 25 minutes each, on 90 lines in the basement of
his home. By the time you read this, however , he'll have 150
lines in a new office. Wisconsin Bell had to dig a quarter-mile
long trench to bring in the new lines.
Mahoney charges $20 for three months' membership, or $60
a year. For this fee, you receive 7 hours on-line weekly and 4 BBS Networks
megabytes of downloads, with a 4-to-1 time and byte credit for A sign of the sophistication of the BBS movement is the advent
uploads . Mahoney has his own BBS software written in Micro
of "echo networks ." Echo networks are associated BBSes that
soft C that can scan 20,000 files by keyword in 2 seconds. He systematically and regularly share files and conference mes
uses 80386-based IBM PC ATs with Industry Standard Archi
sages with each other. Daily, thousands of hobbyists upload
tecture buses, connected by a LAN under Xenix . He favors US
and download hundreds of kilobytes of information to each
Robotics and the V.32 standard modems.
other-information that was itself gathered and consolidated
By day, the BBS is busy with Fortune 1000 executives look
from scores or hundreds of individual sources.
ing for good shareware. By night, it's busy with entrepreneurs
Each network has public "echo conferences," often a hun
and hobbyists . Mahoney advises other sysops to "put together a dred or more, in which users can post messages about the con
business plan. Computer people tend not to do that."
ference topic, be it WordPerfect or the weather. An echo con
In Denver, meanwhile, Jack Rickard runs Boardwatch, a ference is a conference whose contents are shared among the
newsletter about BBSes. He also "publishes" USA Today Deci participating BBSes in an echo network . Somewhere in echo
Jand there is a moderator for each conference, who edits the
sionLine and the Newsbytes News Service, which are special
interest electronic news services to other BBSes. "Most of the discussion to keep it civil and on-topic. Conferences devoted to
systems I know of are trying to break out of the hobby mode and a particular computer product are often moderated by the ven
become paying proposi
dor's customer support staff.
tions," he says. He agrees that
A sysop can subscribe to
BBSes MENTIONED
the bulletin-board movement
one or more echo networks
Metropolis Online: (416) 292-8757
is finally becoming a busi
and choose which confer
Exec-PC Board: (414) 964-5160
ness, reminiscent of newslet
ences within the network he
Celebration Station: (207) 374-2303
ter publishing: "In another
or she wants to carry. Every
Sound of Music: (516) 536-8723
three years, it will be com
day (usually) the sysop
Canadian Remote Systems: (416) 629-0128
mon for people to make
uploads the latest messages in
money. There's a market for
continued
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Service:

Factory, lab,
other difficult .
environments

Industrial,
lab,
commercial
Office
environments

Enclosure:

Model:

Maximum
Rotating
Memory

Industrial
Workstation

1448

1 or2
3.5 inch

9

2003

1or2
3.5 inch

10

Free standing,
heavy duty
benchtop
Standard
rack mount
Large capacity
rack mount

3014

Desk1op

4008

Large capacity
tower

5014

2001

Up to 3
1/2 height
Up to 5
1/2 height
Up to 3
1/2 height
Up to 10
1/2 height
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PluR·ln
Slo s:

Com~atible

C Us
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RAM on
CPU (MB):

Clock
S~ed{s
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AT, AT/386
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(AT/386)
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33

2.56
XT
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4
AT
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20

16
AT/386
64
AT/486

16, 20,
25, 33
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XT
AT
> AT/386
AT/486

14
8

'

14

"'

25, 33

XT,AT;MAT/386,AT/486 Compatible
• Passive backplanes
• Very reliable CPUs with
high MTBF
• Built to industrial
standards
• Solid state Winchester disks
• Versatile multi-function cards
• Broad line of industrial
enclosures
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compatible computer
systems or single
board computers with
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Texas Microsystems
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those conferences to a regional hub, and, during the same call,
downloads any new traffic for his or her conferences from the
hub-consolidated material that the other sysops uploaded that
day. Then, at least once a day , the regional hub calls the nation
al hub and makes its own uploads and downloads , but on a big
ger scale . Thus , by being part
of an echo network, your
local BBS can have confer
ence postings from all around
the continent (and the globe) ,
current within two days .
There are at least five major
echo networks : FidoNet, Re
laynet, Interlink, SmartNet,
and Canada Remote Systems.
Like the other relay net
works, FidoNet is not a legal
entity but simply the sum
total of the BBSes who subscribe to its practices . It is , however,
the oldest and biggest. The International FidoNet Association
estimates it has about 6000 members-mostly in the U.S ., but a
lot now in Europe and elsewhere. "If there is an executive di
rector ofFidoNet, I am it ," says Ken Kaplan of St. Louis. Orig
inally founded in 1984 as an inter-BBS point-to-point mail net
work , it soon acquired a sophisticated routing system, with
global zones , regional networks, and local nodes . Kaplan now
refers to himself as Net 100, Node 22, Zone l.
Echo conferencing was added in 1986. "Basically, what hap
pened then was that usage quadrupled overnight-people
started finding tremendous applications for it," Kaplan says.
He estimates that FidoNet now carries about 500 echo confer
ences. Sysops use every kind of hardware imaginable, from
dual-floppy systems to VAX minicomputers. Each regional net
work has its own procedures for certifying sysops.
Interlink is run by Andy Keeves in Mt. Vernon , New York ,
where he is also the 40-year-old head of Cyllon Systems. He
counts about 100 BBSes and about I 00 conferences. Communi
cations use QMail running on PC Board BBS software.
Approximately a year ago, Interlink and SmartNet came into
existence as a result of the breakup of Memphis-based PCB
Echo . Keeves says that Interlink differs from other networks in
that it works hard to be professional: Moderators quell the chat
ter in the technical conferences. " We're trying to attract top
caliber callers, " says Keeves . To join Interlink, a sysop has to
have been running a BBS for a year or more, developing what
Keeves calls a "serious tone ."
At the center of the network is Keeves' own eight-line BBS,
each line supported by a workstation attached to a Novell LAN .
He uses mostly USRobotics HST modems. The network has
about 1 gigabyte of storage. He describes his hub BBS as being
" close to self-supporting."
SmartNet was also born about a year ago during the fission of
the PCB Echo system. Paul Waldinger runs the national hub out
of Oceanside, New York. The BBS is called Sound of Music .
Waldinger runs both general-interest conferences and product
oriented conferences moderated by vendors . SmartNet now has
about 250 subscribing BBSes and carries about 100 confer
ences. It also exchanges material with Canada Remote Systems
and Relaynet.
Waldinger says that he sees 2 to 3 megabytes of traffic each
night, relayed through eight regional hubs, using QMail and PC
Board software. To handle it, Sound of Music has 2.3 gigabytes
of storage on nine workstations connected by a I ONET Ether
net. The system connects to nine phone lines through various
brands of 9600-bps modems . Backed by a staff of three, Wal

<linger edits all traffic for objectionable material. Users pay
$75 per year, but echoing sysops are charged nothing . The
board also maintains 15 ;000 free software program files.
Waldinger, a 39-year-old computer consultant, says he hopes
to eventually turn a profit and make the board his career. "It's
electronic publishing-the
electronic version of a maga
zine. A lot of sysops think
along those lines ," he says.
Meanwhile , the second
largest BBS in North Ameri
ca-the 74-line Canada Re
mote Systems (CRS) in To
ronto-is also the hub of a
Canadian echo network
called Canada Conference
Mail. Jud Newell , vice presi
dent of CRS, says Canada
Conference Mail has ties to about 100 Canadian BBSes and car
ries 127 conferences. It also has a gateway to SmartNet and
echoes selected conferences from FidoNet. Like SmartNet, it
relies on QMail and PC Board software.
Newell and his wife started CRS in 1981. It is now a money
making concern with a staff of eight. CRS has about 7500 sub
scribers paying $65 to $175 (Canadian) yearly, depending on
the amount of access each receives. The users have access to the
system's 60,000 programs, clip-art files and macros, plus vari
ous news services. CRS gets 4000 calls a day ; daily echo traffic
to SmartNet alone runs to 700K bytes. The traffic is supported
by 74 workstations connected with a Novell LAN . The file
servers on the CRS LAN have a total storage capacity of 4
gigabytes.
Newell reports no regulatory problems within Canada, but
adds, "Although about the time we told the phone company that
we needed seven phone lines because we had seven kids , it
started getting suspicious ." He now pays business rates as a
matter of course. He has no qualms about carrying personal
mail-unlike many U.S. sysops, whose concern over privacy
leads them to defer such mail to the commercial networks.
And then there 's Relaynet, operated out of Bethesda, Mary
land, by psychiatrist Dr. Bonnie Anthony. Relaynet counts
about 260 BBSes in the U.S. and Europe and about 138 confer
ences. Instead of PC Board software, the system is based on a
package called PC Relay, noted for adding reference numbers
to all messages and for having been written by a 15-year-old
boy during his 1988 spring break.
As you would expect from Anthony's background, Relaynet
has more social-oriented material , including an on-line version
of Alcoholics Anonymous . "Our entrance requirements differ
from most- we'll take anyone," she says. " We can support
boards with a wide variety of software, and we're not afraid to
take on teenage sysops." The Bethesda hub gets up to SOOK
bytes of material a day from 24 regional hubs and from selected
conferences on SmartNet, Interlink, and FidoNet. At her hub ,
Anthony uses a LANtastic network with three workstations and
six phone lines . She has 320 megabytes of storage.

C ommercialization
is inevitable, as the BBS nation
seems to have reached critical mass.
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The Commercial Side
With so much going on in the BBS nation, it's no surprise that
the commercial world has taken notice. For instance, Tymnet
and Telenet, the two main national data networks, now offer
services designed to link users to distant BBSes. Users dial into
the.network through a local phone number, the service routes
their calls to a network port near the BBS they want, and the
continued.
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calls there reenter the phone system.
Tymnet is re-marketed through a service called StarLink by
Galaxy Telecomm International in Albuquerque, New Mexico .
After a sign-up fee, users are charged $14 an hour during busi
ness hours and $1.50 per hour for nights and weekends, plus
one cent per kilobyte over 200K bytes per hour. The head of
Galaxy Telecomm, who asked that his name not be used,
claims to have "thousands" of StarLink users , who are on-line
an average of 40 hours a month, some well over 100 hours a
month. He has seen multiline BBSes network their chat lines
from one BBS to another, so that a couple hundred people are
on-line together.
Dominick DeAngelo is marketing vice president at Telenet
Communications Corp. in Reston, Virginia. Telenet's service,
a data packet service for BBS users , is called PC Pursuit.
DeAngelo notes that after Telenet found people using PC Pur
suit 300 hours a month-leaving them just enough time for eat
ing and sleeping-it raised the rates from $25 per month for
unlimited use . Now , after the sign-up fee , users pay $30 per
month for 30 hours of non-prime-time use , and $3 per hour
over that. DeAngelo's service also has thousands of users who
pretty well fill the network's evening capacity of the 34 cities
where it's offered.

Into the Future
When services such as PC Pursuit began, there were those who
objected to the implied commercialization of the BBS move
ment. Most BBS software had simply appeared, written by
someone in the ranks in response to a need . A good example is
QMail , written by Mark Herring in Memphis in 1987 to help a
friend reduce his phone bills when calling Tennessee BBSes
from his new home in Texas. QMail allows you to download
new conference messages , read them and write replies off-line,
and then upload the replies to the appropriate conferences. It
circulates as shareware, but Herring sends you a " better ver
sion" if you pay the $25 registration fee.
Further commercialization is inevitable, as the BBS nation
seems to have reached the critical mass required to become :i
serious hardware and software market. "Today, more and more
firms are writing software for BBSes, and we're seeing more
and more features at a tremendous rate all because of the money
that's in it now ," says the head of Star Link.
As examples, sources point to the multiuser boards from
DigiBoard in Minneapolis, which have up to 16 serial ports on
a personal computer plug-in board , using software that cir
cumvents DOS by talking directly to universal asynchronous
receiver/transmitters on the board. In addition, there is multi
user telecomm BBS software based on " distributed demand
scheduling " from eSoft in Aurora, Colorado. It has a module
that can compile ordinary dBASE programs into multiuser pro
grams, with automatic file locking, shari ng , and updating.
So, aside from a few regulatory harassments, the BBS nation
has passed its infancy and is blooming into an unknown fac
tor-certainly at least a grass-roots community based on high
technology . Perhaps it will end up as a new information medi
um as hard for us to imagine now as the current publishing in
dustry would have been for Gutenberg to imagine in 1450. •

Lamont Wood is a freelance writer, newsletter publisher, and
data broker living in San Antonio, Texas. He is also the asso
ciate publisher of Teleputing Hotline, an industrial newsletter
covering the on-line world. He can be reached on BIX as
"/wood. "Dana Blankenhorn is a freelance technology journal
ist living in Atlanta, Georgia. He is editor and publisher ofTele
puting Hotline. He can be reached on BIX c/o "editors."
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THE MAC STATE
OF MIND
A revealing look at some expert-system shells
and AI languages for your Macintosh
Daniel W. Rasmus
he interface of human need and computer pro
gramming is no stranger to the Macintosh . The
windows and menus that make up the Mac OS
are refinements of its Lisp and Smalltalk an
cestors.
But the Mac has evolved past its interface, thanks to a pla
toon of expert systems, hypertext applications, and program
ming languages. With the Texas Instruments microExplorer
and the Symbolics Maclvory, the dying symbolic processor has
found new life on the connectivity bandwagon. A stand-alone
Lisp chip that shivered naked
ly in futuristic scenarios now
resides warmly within the
friendly case of the Mac II .
Moreover, the Mac is be
coming a contributor to the
information revolution . The
massive data of the 1980s will
be the selectively distributed
information of the 1990s.
Knowledge-based systems
technology is transforming
the once avant-garde Mac into
a knowledge machine. Tools
available for the Mac are im
proving in func tionality al
most weekly , and well-estab
lished AI companies are now
bringing their wares to this
exciting platform.
In this article, I'll evaluate
some expert-system shells
and discuss their inherent
strengths and weaknesses . I'll
also provide a text box
("Speaking Macintosh AI "
on page 306) and a resource

II
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listing that includes most of the Mac expert-system software
available today.

Shell and Shell Alike
The most commonly recognized piece of Al software is the ex
pert-system shell. These high-level-language systems enable
experts and people called "knowledge engineers" to develop
computer programs that emulate the capabilities of a human ex
pert. Unlike traditional programming that can take on repeti
tive tasks with a fury , expert systems tackle problems that are
ill-defined.
The language of expert sys
tems is the IF . .. THEN state
ment . This logical form is in
terpreted by the shell through
the use of modus ponens and
other reasoning techniques.
Most expert systems incorpo
rate a certainty factor as a way
to express fuzzy knowledge
and best guesses .
Expert system s us e the
tools of logic to capture expe
rience that skilled people have
accumulated on the job . Al
though the capability exists to
encode the knowledge of text
book s and first principles ,
few expert systems try to be
that ambitious . A human ex
pert can tell you how to fi x a
drainpipe with a few dozen
rules of thumb , while reason
ing from fir st principles
would require a theory on
pipes, gravity , the viscosity of
continued
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Speaking Macintosh AI
he joint venture between Apple and
Texas Instruments that resulted in
the microExplorer transformed the
Macintosh II into a platform that hard
core Al insiders could pay attention to .
But bringing Lisp to the Macintosh hap
pened long before TI forged the gates of
silicon that make up its Lisp chip. Many
firms believed that the Mac was an AI
computer and developed major imple
mentations of languages like Lisp, Pro
log , and Logo that needed little more
than the Mac Plus and its now-aging
68000 processor. With the introduction
of the 25-MHz 68030-based Macintosh
IIci and its access to many megabytes of
RAM, AI vendors should be breaking a
lot of fingernails porting their wares to
this new environment.

T

Lisp
Lisp is the underpinning of most Al re
search . Even its chief rival , Prolog, be
gan life as a Lisp program. On the Mac,
Lisp comes in two very extensive and
forceful products , Apple Common Lisp
and Procyon Common Lisp , as well as
several lesser implementations.
Apple Common Lisp is the result of
R&D by Coral Software and Franz, Inc.
Apple purchased Coral in 1989 and now
sells the product through its normal de
velopment channels. What Apple has
brought to the Mac is a programming
language that is both fast and elegant.
Every page of Guy L. Steele Jr.'s Com
mon Lisp: The Language (Digital Press)
has found a home in this product.
The editor , called FRED (which
stands for the cheeky recursion "Fred
resembles EMACS deliberately"), is a
full EMACS-style editor with many
Macintosh features built in. FRED is
completely extensible through Apple

Common Lisp , and several new menu
items and dialog boxes are included as
examples. I like working with Apple' s
smooth editing environment and easy
access to the Mac Toolbox.
Apple Common Lisp's only close
competitor is Procyon Common Lisp.
Apple Common Lisp attempted to bring
the Lisp machine to the native Mac.
Procyon Development of Great Britain
has put the Mac into Lisp. Procyon is a
completely implemented Common Lisp
with an interface that dazzles the devel
oper with pop-up menus and clear, intu
itive commands . Lisp hackers who see
this program may not want to return to
their costly Symbolics workstations.
The latest version of Procyon includes a
complete implementation of the Com
mon Lisp Object Systems . Procyon
Common Lisp may be the best Lisp run
ning on any microcomputer at this time.
Apple also distributes a stripped
down version of Apple Common Lisp
called Pearl Lisp. This now public do
main product is an excellent introduc
tion to symbolic languages. ExperTelli
gence rounds out its Mac arsenal with ·
Exper-Common Lisp, a unique version
of Common Lisp that is not so careful to
follow the guidelines set out by Guy
Steele. A !so from ExperTelligence
comes ExperLisp, a small Mac-specific
product. Exper-Common Lisp options
include a nice interface development
package and the OPS5 expert-system
building language for both Exper-Com
mon Lisp and ExperLisp.
Lisp on the native Mac is turning the
Mac into a strong contender for AI de
velopment system of the year. With Lisp
boards from TI and Symbolics, the Mac
may have found yet another hole in Big
Blue's corporate armor.

various substances , and other deep chunks of knowledge. Ex
pert systems are ideal for representing that part of a person that
makes her or him an expert, but estimates for the development
of deep knowledge systems run into the decades.
Yet, despite their limited scope, expert systems have strong
abilities to solve problems. From intelligent database front ends
to "superdiagnosis" machines, expert-system technology is
tackling and solving industry problems. Mac AI software is be
coming a strong competitor of the serious problem-solving tools
that exist on IBM platforms.

Cognate
Peridom' s Cognate is more of a language than an expert-system
shell. Although you could call all expert-system shells lan
guages, most are expressed in a sufficiently English syntax to
306
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Prolog was Japan's choice for the
Fifth Generation computer project. In
the U.S., it has fallen on hard times, as
Al leaders continue to tout Lisp as the
premier Al development language. But
as this ballyhoo rages on AI BBSes and
behind ivy-covered walls, the Mac has
been showing itself to be not only a ma
chine for Lisping Al developers , but a
friend to their logical rivals as well.

Prolog
Prolog , which stands for "program
ming in logic," brings the fine art of
logical inference to the computer world
in the form of predicate logic . If you
program in C, FORTRAN, or any other
language , Prolog will probably look
like Greek. Prolog programs are en
tered as rules and database statements
that are processed by the language's
built-in backward-chaining inference
engine. Although Prolog is optimized
for Al, it can be manipulated to form
general-purpose programs . Prolog is
often used as a front end for complex
database inquiries and natural~language
systems .
Most Mac Prologs implement the Ed
inburgh syntax . My favorite Prolog
implementation on the Mac is AAIS
Prolog M-2.0 from Advanced A.I. Sys
tems, which offends neither my Mac nor
my VAX sensibilities. All those things
that I learned in C Prolog on the VAX
can be translated directly (with some
I/O modifications) to the Mac. The pro
gram's interface is clean and straight
forward . Advanced A.I. Systems has
produced a complete implementation of
Prolog in a fast, easy-to-use system .
If you insist on Prolog with a Mac
twist (perhaps even a backflip), look at
LPA MacProlog from Programming

be classified as English-based input systems rather than com
puter languages. Cognate , however, represents an older phase
of the AI business, when the only way to create an expert sys
tem was to write it in Lisp. The Lisp-like flavor of Cognate is
derived from NASA's CLIPS programming language, which
Peridom has translated into a minor shell product and a series
of MPW C libraries. The MPW libraries enable Mac software
developers to embed the CLIPS inference engine into C , Pas
cal, and assembly programs.
As an expert-system shell, Cognate is rather weak. Its syntax
looks much like Lisp code because CLIPS itself is a derivative
of Charles Forgey's OPS5, which is written in Lisp . The lan
guage is obscure and difficult to master, but for applications
that call for lightning-fast inferences based on pattern match
ing, Cognate is an excellent product.
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Logic Systems. Many commands famil
iar to Prolog programmers as one-line
statements become dialog boxes in LPA
MacProlog. The implementation of Pro
log is strange at times, and many text
book examples need tweaking to work.
Unfortunately for Prolog programmers ,
there are no international standards like
those in the Lisp world, so Prolog devel
opers continue to be creative with syn
tax and style. As an environment, LPA
MacProlog strives hard to make Prolog
a real Mac creation . I find many of the
features overplayed for a language as
austere as Prolog, but those looking for
high-level Mac interface features and a
neat workplace will find LPA MacPro
log the logical choice.
The weakest link in the Mac Prolog
market is Applied Logic Systems' Pro
log . This simple-to-use system is some
times too simple for spoiled Mac users.
The other Prologs I've discussed have a
Load Menu item for evaluating a disk
file, but ALS Prolog requires com
mand-line input. The choices made be
tween what to include and what to ex
clude in the package seem forced . An
expert-system shell I wrote that runs in
both C Prolog and AAIS Prolog would
not run in ALS Prolog because certain
primitives (e.g., recorded) are not in
cluded in the language. ALS needs to
reexamine its product and add a little
more pizzazz before I can recommend a
program that costs up to $499.
In addition to these three products,
there is ExperProlog II from ExperTel
ligence, which implements the latest in
novations in logic programming. This
new language is an evolution of the Ed
inburgh syntax that would make even
experienced Prolog programmers think
twice before entering a keystroke . Ex

perProlog II is reserved for those who
really know what they're doing.
ExperProlog II rounds out the Mac
Prolog market. None of these products
has advanced the Mac/language interac
tion as well as the Lisp vendors have
done, but most of them are good tools
for making logic a working state of
mind for many Macs .

Smalltalk
Smalltalk is a precursor of the Mac in
terface. When you enter into Smalltalk,
you enter a world of wi ndows, pop-up
menus, and dialog boxes . This is where
it all began. The object extensions of the
Lisp products that I looked at earlier are
the direct result of Smalltalk.
Everything in Smalltalk is an object
that belongs to a class. Like Prolog , this
is a foreign place to ma ny souls who call
themselves programmers. The primary
implementation of Smalltalk on the Mac
is the $995 Smalltalk-80 from Parc
Place Systems . ParcPlace, as its na me
implies, is a spin-off of the Xerox Palo
Alto Research Center. Since Smalltalk
is an interpreted language, it runs too
slowly for most common business appli
cations, but its rapid prototyping capa
bilities have found it a place in the MIS
des ign depa rt ment. Ma nu fa ctu r ing
R&D groups use these same prototyping
talents fo r developing simulation sys
tems for factories and warehouses .
Smalltalk/V from Digitalk is an al
ternative to the pricey ParcPlace sys
tem . The excellent manual could make
even a paranoid nonconformist learn the
language . Smalltalk/V is not the Small
talk discussed in Smalltalk texts, and
programs from Xerox like Humble and
Analyst will not work in the system. But
the Digitalk implementation is much

Rule forms, debuggers , and other high-level interface fea
tures that experienced knowledge engineers look for are miss
ing from Cognate. Rule input is accomplished using a basic text
editor. Rules are then compiled into a form that is executable
through its interpreter. The compilation makes knowledge
bases execute quickly , but the lack of a true incremental com
piler makes playing around with different rules and scenarios
more taxing . The inclusion of a more Mac-like development en
vironment would greatly enhance this product and make it
more competitive with other shells in its price range ($150
$250). Adding buttons and rule forms need not remove the
compatibility of the source code with other machines.
However, Cognate is useful as a learning tool for people
looking into the Lisp machine market . Because most large
Lisp-based expert systems are founded on OPS5, Cognate can

more intuitive than the ParcPlace sys
tem and much easier to master. The ob
ject of Smalltalk is to represent the
world as a hierarchical place of classes
and properties. That puts Smalltalk in a
class of its own.
POP-11
If you want a language that mixes the
best and worst of these other languages
into a hodgepodge, look at AlphaPOP
from Computable Functions. POP-11
seems to be an attempt to pull together
the important features of an Al lan
guage into one system, but it seems too
late and too difficult to understand .
Perhaps 10 years from now I' ll look
at my discouraging words about POP-11
and comment on how wrong I was . My
opinion of POP-11 today is that it is a
novelty looking for a party.

Looking Ahead
When an IBM hardware engineer looks
at a Mac and calls it a toy, he or she is
correct only in appearance. Inside the
attractive hardware is a processor that
can take on the most difficult symbolic
processing tasks . Crunching numbers
can be done on a hand calculator-it
takes a real computer to manipulate
lists , text, and natural language.
The language market on the Mac con
tinues to grow. Current indicators like
Procyon Common Lisp show that the
best language implementations may still
be out there as bits of unlinked code or
in the minds of programmers now play
ing with Logo in kindergarten rooms.
The Mac is a computer that can speak
many tongues well. Now we must sit
back and see what Lisp, Prolog, Small
talk, and POP-11 programmers do with
the tools they have at their disposal.

be an inexpensive way to learn the style and syntax of these ex
pensive products.

ExperFacts
As is true of Cognate, ExperFacts from ExperTelligence is a
lang uage, not a shell. Its $495 cost seems reai;onable until you
have to add the $495 ExperLisp to it. Because ExperFacts is a
set of compiled Lisp functions , it suffers from the obtuseness of
the Lisp syntax, but it benefits from being able to call on Lisp
for assistance. As an expert-system-building environment, Ex
perFacts has most of the tools required to do AI work, but be
cause of the Lisp that underlies it, delivery of a finished product
becomes a difficult question in the evaluation process.
If you have already chosen the aging ExperLisp as your
cominued
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expert-system development environment, getting a copy of Ex
perFacts may make sense, but the lack of source code could be a
hindrance to hardened Lisp hackers. The best application for
ExperFacts is the corporate R&D lab or the science fiction
peppered bedroom of a well-to-do future AI guru. ExperLisp
has been replaced by many new Lisp implementations that have
made this Lisp, and ExperFacts, products of the past.

The flex Environment
If Prolog is your language of choice, then flex from Program
ming Logic Systems (known as LPA in the U.K.) might be the
right development environment for you. The world of flex re
volves around the powerful logic engine found in all Prologs.
LPA MacProlog is one of the most innovative of the Prolog envi
ronments. It essentially turns your Mac into a Prolog worksta
tion complete with dialog boxes for initiating queries and com
plete access to the Mac Toolbox. And in the middle of this rich
environment, you can insert the $495 flex inference engine.
The flex environment supports frames, complete with dae
mons and inheritance. The inference engine comes equipped
with forward- and backward-chaining rules built with LPA's
proprietary Knowledge Specification Language. Because
much of the Prolog research has concentrated on natural-lan
guage representation, flex's rule syntax is very sophisticated.
Such common words as above, according, because, does, and
requested help make writing rules simple. But there are many
inference concepts and keywords to remember while writing
complex programs.
Because flex is inserted into Prolog, any Prolog clause can
be used in conjunction with the program. This feature gives
flex the ability to communicate with C or Pascal and to have
access to the Macintosh Toolbox . But it also means learning
Prolog to really take advantage of flex . If you are already a
staunch Prolog advocate or, even better, an LPA MacProlog
user, flex is a good environment. Ifyou haven't yet tackled seri
ous knowledge-base development, I recommend staying away
from flex until you get bitten by the Prolog bug. Most of your
knowledge-based systems will be just as successful using one of
the stand-alone shells.
Humble
Xerox Special Information Systems brings to the Mac shell
game a product of a different flavor. Humble is a Smalltalk-80
based expert system. Like ExperFacts and flex, Humble is de
signed for the implementation of expert systems by those who
already know how to work within a given programming envi
ronment. Smalltalk, a precursor of the Mac interface, will be
foreign to most Mac aficionados without an extended period of
adaptation.
Humble is a full-featured expert-system shell that offers for
ward and backward chaining and several other features inher
ited from its Smalltalk-80 motherland. Because of its Small
talk origins, Humble has excellent support for objects and good
connectivity to other Smalltalk applications, such as the Xerox
Analyst information center.
As an interpreted shell, Humble reacts more slowly than
most stand-alone systems and should be considered primarily
for people looking to add intelligence to their Smalltalk appli
cations. The object-oriented structure of Smalltalk is catching
fire now as reusable-code fanatics join forces with program
ming environment proponents.
HyperX
The Mac has become the computer of choice for developing hy
permedia programs. This long-theorized approach to informa
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tion management lets people jump around in a computer-based
document to find only the information they are looking for.
Millennium Software's HyperX is at the forefront of adding ex
pert-system technology to this primarily push-button para
digm. [Editor's note: See "Expert Systems and HyperCard" on
page 319 for more information on HyperX.]
Knowledge is represented in HyperX as attribute-value pairs
and simple facts . HyperX supports daemons, which are usually
reserved for more pricey knowledge-based systems. Daemons
are programs within programs that are triggered when certain
facts change values or are proven to be true. Because HyperX is
written in HyperTalk, daemons can implement HyperTalk
commands within rules . HyperX also connects well with the
Oracle database to provide links to corporate mainframe data
bases.
For interface-design novices, the HyperX package includes
the Quest expert system. Quest, written in HyperX itself, helps
designers get a head start on laying out their user interfaces
through "expert advice" on question-card layouts. Question
cards, which gather input about attributes during a consulta
tion, can make full use of HyperCard facilities for drawing in
teractive graphics or adding voice to your expert system.
The most important aspect ofHyperX is its HyperCard abili
ties. It is the first commercially available expert system written
and implemented entirely with Apple's HyperTalk scripting
language. [Editor's note: A limited version of HyperX is in the
public domain. It is available in the "listings" area ofthe mac
intosh conference on BIX.]
As a front end to HyperCard stacks, HyperX shows the way
toward intelligent searches through the sea of information that
is becoming available on HyperCard. As more stacks are devel
oped for videodisks and CD-ROMS, the explosion of HyperIn
formation will only get worse. HyperX can help HyperCard
users place more intelligence in their stacks.

Instant-Expert Plus
I have watched Human Intellect Systems' Instant-Expert grow
from an infancy of simple text strings into the highly charged
Instant-Expert Plus, which reaches into new areas for Mac AI
buffs. What's more, I have seen an unstable product trans
formed into a graphical interface-building program, where
clicks on the screen can link to a fact, a variable, or a series of
rules. Human Intellect Systems has worked many months with
customers and its French developer, Mindsoft, to create a pro
gram that makes the most experienced AI professional take
notice.
Many systems at a cost greater than the $498 Instant-Expert
Plus price tag fail to provide the flexibility of forward, back
ward, and mixed-mode search strategies. This system includes
79 commands that expand basically English syntax into a way
to read and write text files, talk to your modem port, and even
talk to you with Apple's Macintalk System File. Instant-Expert
Plus also connects easily to HyperCard via text-file passing.
The real charm of Instant-Expert Plus is its graphics . In
stant-Expert Plus supports MacPaint, PICT, and PICT II file
formats . Any region on a graphic can be selected as a button to
which facts or rules can be attached.
One demonstration system that accompanies this program
shows how a user can be completely locked out of the develop
ment environment through clever rule interaction. Pointing and
clicking on the screen combined with well-placed dialog boxes
makes this a program that could be used for prototyping tradi
tional programs, not just knowledge-based systems.
Instant-Expert Plus is not without its flaws. I would like to
continued
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ITEMS DISCUSSED

Expert-system shells
Cognate ..... ... ..... .... ...... ... ... ..$150
developer's version ..... ...... .... .$250
Peridom, Inc.
P.O . Box 1812
Bowie, MD 20716
(301) 390-9570
Inquiry 1110.
ExperFacts ... ... ........ ... .. ..... ... $495
ExperTelligence
5638 Hollister, Suite 302
Goleta , CA 93117
(805) 967-1797
Inquiry 1111.
Humble .... .. .... .... ....... $395 to $995
Xerox Special Information Systems
P.O. Box 5608
Pasadena, CA 91107
(818) 351-2351
Inquiry 1112.
HyperX ........ .... .. .... ........ .. $49.95
Millennium Software
1970 South Coast Hwy.
Laguna Beach, CA 92651
(714) 626-8589
Inquiry 1113.
Instant-Expert Plus .. .. .. .. ... ..... $498
Human Intellect Systems
1670 South Amphlett Blvd.,
Suite 326
San Mateo, CA 94402
(415) 571-5939
Inquiry 1114.

Intelligent Developer ..... ..... .... .$395
HyperPress Publishing
P.O. Box 8243
Foster City , CA 94404
(415) 345-4620
Inquiry 1115.
Levels Macintosh ... .. .... ........ ..$685
Information Builders, Inc.
1250 Broadway
New York, NY 1000 l
(212) 736-4433
Inquiry 1116.
MacSmarts ... ...... ...... . $195 to $495
Cognition Technology
55 Wheeler St.
Cambridge, MA 02138
(617) 492-0246
Inquiry 1117.
Mahogany ... .. ... .. .. .... .......... ..$149
Emerald Intelligence
3915-Al Research Park Dr.
Ann Arbor, MI 48108
(313) 663-8757
Inquiry 1118.
Nexpert Object (for PCs) .. .. ... . $5000
Neuron Data
444 High St.
Palo Alto, CA 94301
(415) 321-4488
Inquiry 1119.
SuperExpert .... ..... .... ... .....$199. 95
Softsync , Inc .
162 Madison Ave.
New York, NY 10016
(212) 685-2080
Inquiry 1029.

see future versions of the program include a graphical knowl
edge-mapping tool and better integration with HyperCard.
Overall, however, Instant-Expert Plus is a solid product.
Human Intellect Systems responds to customer comments.
No fewer than five shipping versions and several imtermediate
versions have been released to correct bugs and add significant
improvements to the user interface and general functionality. If
you need interactive graphics with numeric, string, and integer
variables, Instant-Expert Plus may be your expert system.

Intelligent Developer
One of the most recent entrants into the Mac AI market is Intel
ligent Developer from HyperPress Publishing. This expert-sys
tem shell attempts to bring the strengths of larger systems down
to the Mac, and it achieves its goals with restraint. Priced at
under $400, the program needs a bit more intuition in its user
interface.
Many of the problems with expert systems come when a
product is not powerful enough for a particular job. With Intel
ligent Developer, power is not a problem. Where many expert
310
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Products for systems with
the microExplorer board
Automated Reasoning Tool. . $23,900
Inference Corp.
5300 West Century Blvd.
Los Angeles, CA 90045
(213) 417-7997
Inquiry 1030.
KnowledgeCraft .. $10,000 to $25 ,000
Carnegie Group, Inc .
Five PPG Place
Pittsburgh, PA 15222
(412) 642-6900
Inquiry 1031.
Knowledge Engineering
Environment ..... .. .. ..... .... .. $10,000
IntelliCorp
1975 El Camino Real W
Mountain View, CA 94040
(415) 965-5500
Inquiry 1032.

Lisp
Apple Common Lisp .......... .... .$495
Apple Computer
APDA-Apple Computer
20525 Mariana Ave. , MS 33-G
Cupertino, CA 95014
(800) 282-2732
Inquiry 1033.

systems must struggle with database access, Intelligent Devel
oper includes its own database within the editing environment.
You can write rules to quickly create new items for processing.
Intelligent Developer also includes some knowledge-engineer
ing novelties, like "paste a function" and "paste a fact." These
conveniences help alleviate the all-too-common "I forgot what
it was called" syndrome that occurs with other shells.
Its debugging facilities include tracing and individual rule
execution. Generating knowledge-base reports is a feature that
certainly differentiates Intelligent Developer from its less capa
ble counterparts. Not only can you print a rule base, you can
also generate complete cross-reference reports any way you like
to see them. I would, however, like to see improved speed and
rule navigation. The product often seems sluggish when exe
cuting internal functions and menu items. Completing a rule
returns you to a dialog box of rule titles, rather than allowing
the creation of, or movement within, the knowledge base from
the rule template itself.
Intelligent Developer is accompanied by IntelliCard, a
HyperCard-generation program that imports Intelligent Devel
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ExperLisp ... ..... ... .. ... ..... .... ...$495
Exper-Common Lisp .. .... .. .. .... $995
Procyon Common Lisp ... ..... ....$620
ExperTelligence
5638 Hollister, Suite 302
Goleta, CA 93117
(805) 967-1797
Inquiry 1034.
MacScheme .. .... ....... ... ...... ... .$150
with Mac Toolbox interface .....$395
Lightship Software
P.O. Box 1636
Beaverton, OR 97075
(503) 643-6909
Inquiry 1035.

POP-11
AlphaPOP ... ...... ... .. ..... ....... . $400
Computable Functions
35 South Orchard Dr.
Amherst, MA 01002
(413) 253-7637
Inquiry 103S.

Prolog
AAIS Prolog M-2.0 .. ............... $298
Advanced A.I. Systems, Inc .
P.0 . Box 39-0360
Mountain View , CA 94039
(415) 948-8658
Inquiry 1039.

Neural networks
Cognitron
native version . . . . . . . . . . . . . . . . . . . . . $600
transputer version ....... ........ $1800
Cognitive Software, Inc .
730 East 30th St., Suite 7
Indianapolis, IN 46205
(317) 924-9988
Inquiry 1036.
MacBrain 2.0 ...... ....... ..... ..... $400
Neuronics
l Kendall Sq.
Cambridge, MA 02142
(617) 367-9254
Inquiry 1037.

ExperProlog II .. ...... ... .. .. .. .. ... $495
ExperTelligence
5638 Hollister, Suite 302
Goleta, CA 93117
(805) 967-1797
Inquiry S90.
LPA MacProlog .... ..... ...... .... .. $295
Wizard Edition .. ........... ........ .$495
Programming Logic Systems, Inc.
31 Crescent Dr.
Milford , CT 06460
(203) 877-7988
Inquiry S91.

oper rules , inference engine and all, to a HyperCard stack. In
telliCard is a good tool for delivering HyperCard-based expert
systems, but some oflntelligent Developer's functions , such as
database access, fall away during the translation .
IntelliCard stacks are difficult to understand, so much of
HyperCard 's interactive nature becomes hard to take advantage
of. Intelligent Developer needs another generation before it
really shines in the AI market, but for developers willing to put
up with the program 's quirks , its HyperCard delivery system
could spread AI evangelism faster than a 9600-bps modem.
Levels
When Information Builders introduced Level5 on the Macin
tosh , I was excited. Here was one of the established players in
the AI game paying attention to my little 9-inch monitor. When
I received the product, my enthusiasm quickly waned as I
watched a slightly reworked IBM PC product turn function
keys into pull-down menus.
Like its older cousins on the PC and the VAX , this is a bug
free place to create backward-chaining expert systems. Its pro

Prolog (for PCs) .... ...... . $199 to $499
Applied Logic Systems, Inc.
P.O. Box90
University Station
Syracuse, NY 13210
(315) 471-3900
Inquiry S92.

Smalltalk
Objectworks for Smalltalk-SO ...$595
ParcPlace Systems
1550 Plymouth St.
Mountain View, CA 94043
(415) 691-6700
Inquiry S93.
Smalltalk-SO, V0.4 .... .. ........ .... $75
APDA- Apple Computer
20525 Mariana Ave., MS 33-G
Cupertino, CA 95014
(800) 282-2732
Inquiry 894.
Smalltalk/V Macintosh ....... $199 .95
Digita\k, Inc.
9841 Airport Blvd.
Los Angeles, CA 90045
(213) 645-1082
Inquiry 895.

duction rule language is robust enough to create complex rules
and to do fancy tricks with knowledge. But knowledge is not
everything, especially on the Mac-the Mac calls for appear
ance as much as for substance, and Level5 needs an interface
,,
face-lift.
With Levels Macintosh, the only tool for knowledge engi
neers is a text editor. Most variable types must be declared at
the beginning of the listing, and all your typing must be correct
before you compile your knowledge base. Unlike Instant-Ex
pert Plus, Intelligent Developer , and many other Mac shells ,
Levels doesn 't tell you about errors until you have typed in and
compiled a completely structured portion of your knowledge
base. The incremental compilers in other systems notify you
before you enter your next rule if you made a mistake .
Those who want to port products to the now-profitable Mac
need to understand the users of these computers, not just how to
call ROM routines. I understand that rule templates and incre
mental compilation are scheduled for Levels, but not before it
appears in the PC version. I wish Information Builders had
co111i1111ed
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adopted Microsoft's leapfrog thinking and tried Mac-like fea
tures on the new Mac version before they were introduced on
the established IBM platform .
LevelS's delivery interface also needs work. The outlined
data-entry sections tucked tightly against the menu bar should
be aggressive dialog boxes, and the graphics display should be
awash with button overlays waiting for mouse-clicks, but they
are not. You can get through a session with Levels if you are
familiar with its IBM counterpart, but you will long for the in
tuitive MacPaint kind of thinking you've enjoyed since you
first discovered a mouse on your desk.
LevelS is a backward-chaining system that lends itself to
well-defined problems with well-defined goals. You can force
the system into a pseudoforward chaining, but the headache is
often not worth the result. For $68S, I expect more than a bug-

Those who
want to port products to the Mac
need to understand the users, not just
how to call ROM routines.

free product on the Mac; I expect an elegant environment that
transforms my mouse-clicks into a meaningful dialogue.
LevelS left the smell of DOS in my disk drive and the taste of
command lines in my mouth. Even the database-connectivity
benefits of the older versions are neglected in the Mac product.
The dynamic links to Information Builders' Focus database are
replaced by the processing of tab-delimited files. For future
versions, the company should consider links to popular data
bases like Acius's 4th Dimension and Claris's FileMaker IV .
VAX and PC users may find LevelS Macintosh a quick way to
bring existing knowledge systems to the Mac, but until the pro
gram adopts a more Mac-like flavor, I cannot recommend it as
a tool for crafting Mac-style knowledge systems.

MacSmarts
Cognition Technology's MacSmarts was one of the first ex
pert-system shells available for the Mac. Even with its slick in
terface and HyperCard links, the inference engine has changed
little and is becoming worn in the ever-escalating battle for
features .
There have been rumors of a new version of MacSmarts,
called MacSmarts Professional, but it has not yet appeared . It is
said to support database connectivity, variables, built-in engi
neering and financial functions, and links to HyperCard . For
small tasks and learning, MacSmarts 3.2 is OK, but its Jack of
variables and weak explanation facilities make it a poor choice
for important knowledge-system development.

Mahogany
The newest entrant in the Macintosh AI wars is Mahogany from
Emerald Intelligence. Born and bred on an Amiga, Mahogany
supports a simple, and very colorful, user interface. Some
times it is nauseatingly colorful. But aside from its gaudy exte
rior, Mahogany is a good entry-level tool.
Mahogany's best feature is its bug-free inference engine.
312
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Knowledge bases are built with easily entered IF ... THEN
rules and are controlled by forward, backward, or mixed-mode
inference procedures. This package is written completely in C,
so inferences are fast. Simple strings and object-attribute-value
pairs make up Mahogany's knowledge-representation reper
toire . There is not much depth to this package, and control of
the inference process is impossible. But at $149, the system
can't be expected to be too powerful.
Mahogany ' s delivery environment is not as intuitive as many
Macintosh shells. Double-clicking on an item once should enter
it into the base of facts. Double-clicking on it twice should not
produce any result. When you answer a Mahogany question,
you may find that you unintentionally enter a selection more
than once. Although the knowledge-building interface is fairly
good, the delivery environment can't even be customized to as
sociate developer-written text with attributes.
Mahogany Professional, which was due out by the end of
1989, promises to fix many of the oversights found in the pro
gram's introductory version . The new version was slated to in
clude full object inheritance, the ability to lock rules, database
and spreadsheet support, and various environment control op
erators .

Nexpert Object
Neuron Data's Nexpert Object is sometimes more Mac-like
than the Mac itself. Long before most Mac programmers dis
covered pop-up menus , Nexpert Object was using these handy
tools as its primary interface. And if you need power, there is
nothing more powerful than Nexpert Object running on a Mac
without a Lisp coprocessor.
In fact, much of Nexpert Object is reminiscent of the Lisp
environment, without forcing you to put everything inside a
pair of parentheses. This object-oriented system enables you to
represent your world as symbols rather than text.
In addition to pop-up menus, Nexpert Object also has a
highly windowed collection of editing and debugging tools that
enable you to edit objects, rules, and classes with minimal key
board interaction. But the interface is not all that makes this
product the shell of choice for those who can afford its $SOOO
price tag . The program has forward and backward chaining,
the ability to call and be called by MPW programs, and Hyper
Card links . Through newly released libraries, you can embed
Nexpert in HyperCard. HyperBridge, which works with both
HyperCard and SuperCard, gives HyperCard developers com
mand of all of Nexpert's callable interface libraries. The Hy
perBridge product simplifies functions that Nexpert Object
handles poorly, such as built-in graphics and text-file concat
enation and writing.
A new addition to the Nexpert family is the $4000 Nextra
knowledge-acquisition tool. Neuron Data now provides not
only an excellent development and delivery tool but a less pain
ful way to structure certain types of knowledge, such as the
classification problem.
Nexpert's documentation is mostly a disconnected series of
overviews that keep you distanced from the meat of the product.
Third-party training from vendors such as Bechtel AI Institute
and Digital Equipment will help fill the training and documen
tation void fostered by poor, but improving, Neuron Data docu
mentation . Neuron Data also needs to provide certain features
found in all Lisp tools but lacking in Nexpert Object: list pro
cessing and unification . The lack of these two basic techniques
forces developers to create more rules than they should have to.
Those complaints aside, working with Nexpert Object is
more fun than effort. It gives me an expressive environment
continued
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1. Arris
2. ANV/l-5000pc
3. AutoSolid ™
4. X-Windows
5. CADKEY
6. Hoops
7. VersaCAD
8. TOPAS/RIO

Plus Ten Well-Known Old Ones
Highly Software Compatible: An im
pressive list of over 200 graphic software
products support the ARTIST™ Series.
CAD, image processing and desktop
publishing just begin the list of ARTIST
applications.
Vast Product Line: The ARTIST Series
includes 20 graphic controllers that range
in resolution from 800 x 600 to 1664 x
1200. They display up to 16.7 million
simultaneous colors and use Hitachi, Tl and
NEC graphic microprocessors to handle
complex drawing commands.*
Sing\e Screen Options: VGA, EGA, and
CGA modules give you single screen
workstations. * At the same time, they
allow you to run popular software
packages that support IBM graphic
standards.
PC & MC Bus Compatible: We offer
ARTIST graphic controllers for the IBM®
PC/XT/AT, IBM PS/2 Micro Channel™

and compatibles. (Macintosh II products
to be offered soon.)
Design Leadership: Control Systems
was the first to produce a high perfor
mance graphic controller for the original
IBM PC in 1982 and we repeated that ef·
fort in 1987 for the IBM PS/2s.
Peak Performance:We combine ARTIST
controllers with ARTIST software drivers
to give you fast, feature-packed graphic
subsystems that few can match. Our
ARTIST GT™ display list processing
drivers give you instant zooms, birds-eye
views, transparent pans, and more.
High Customer Satisfaction: Our in
house testing procedures guarantee
you smooth installation and operation.
Less than 1%of ARTIST controllers are
returned for repair.
Development Tools: We offer
developer's toolkits for PGL, DGIS,
X-Windows, and Hoops. Each has acom
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plete set of graphic primitives to speed
creation of new software applications.
Immediate Customer Support: Call us
on our hotline and get same day customer
service for all your ARTIST products.
We've been told it's the best in the
business.
Years of Experience: 6years of graphics
experience go into the development of new
hardware and software products. As long
as you own your ARTIST graphic worksta
tion, Control Systems will be there to sup
port you and offer you advanced ARTIST
products.
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Control Systems
P.O. Box 64750 St. Paul, MN 55164

Call

1-800-627-8478
(1-800-6AR-TIST)

*Note: ARTIST controller features vary from product to product. Specifications are subject to change.
ARTIST and ARTIST GT are trademarks of Control Systems, Inc. IBM is a registered trademark and PS/2 and Micro Channel are trademarks of International Business Systems.
Images courtesy of MCS, CADKEY, VersaCAO, Ithaca Software, Autodesk, Sigma Design, AT&T GSL. AutoSolid is a trademark of AutoDesk, Inc. ©Copyright 1988 Control Systems
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where I can concentrate on my problem, not the problems of my
shell. Ifl'm doi ng heavy-duty knowledge engineering, I want a
tool with the prowess and flexibility of Nexpert Object.

SuperExpert
One of the oldest technologies in the AI market is the ID3 algo
rithm that derives rules from a table of examples. This type of
system appeared in the early ExpertEase software, and it has
appeared again, with little change, in SuperExpert.
Softsync currently has no plans for further development of
SuperExpert for the Mac, but the $199 .95 product continues to
ship. As with most ID3-derived products, SuperExpert uses a
table of examples for developing rules. To improve the user in
terface, you can link attributes to English questions. You also
can link rule bases to form hierarchies that simulate forward
or backward-chaining inferences.
The main problem with SuperExpert is the 'lack of a rich rep
resentation environment. PC-based ID3 products such as First
Class Fusion have been beefed up to include database links,
hypertext, and decimal support. Super Expert has none of these
capabilities. If you are developing a simple help desk function
that has little more than single-word answers or integers, Super
Expert may work. But for a few dollars more, I recommend a
shell with more capabilities and more support from the
manufacturer.

Jumping to Conditions
I am encouraged by recent developments on the Mac. With the
advent of the Lisp-chip-based microExplorer board, many

major Lisp-based shells are beginning to appear, along with
dedicated systems like the ICAD design tool and Gensym's G2
process-control expert system. Even people without the Lisp
chip will find workstation expert-system power in the recently
announced port of Gold Hill Computers' successful IBM ex
pert system, GoldWorks II, to Apple Common Lisp. The Mac
inherited its look and feel from the AI world, and it is now mak
ing the esoteric world of expert systems as accessible as bit
mapped drawing and standard program interfaces.
Even the less well-known elements of the AI scene, like neu
ral networks, are appearing on the Mac-and hypermedia
products like Owl International's Guide and BrainPower's
ArchiText are turning data and information into knowledge.

The Future
The next few years will see lower prices for shell products and
more knowledge-processing capabilities added to spreadsheets,
databases, and word processors. The Mac II and its 68030
based descendants will make aggressive vehicles for intelligent
control of everything from household appliances to factory
floors. For now, however, my once-ridiculed Mac and I look
forward to working together toward making the knowledge rev
olution a reality. •
Daniel W. Rasmus is manager of computer-assisted manufac
turing at Western Digital Corp . in Irvine, California. He is a
frequent contributor to magazines and a lecturer in manufactur
ing, Al, and computers. He can be contacted on BIX c/o
"editors."
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OUR SUBSCRIBERS
ROM TIME TO TIME WE MAKE THE BYTE
subscriber list available to other companies who
wish to send our subscribers material about their pro
ducts. We take great care to screen these companies,
choosing only those who are reputable, and whose pro
ducts, services, or information we feel would be of in
terest to you. Direct mail is an efficient medium for pre
senting the latest personal computer goods and services
to our subscribers.

F

Many BYTE subscribers appreciate this controlled use
of our mailing list, and look forward to findi ng infor
mation of interest to them in the mail. Used are our
subscribers' names and addresses only (no other
information we may have is ever given).
While we believe the distribution of this information is
of benefit to our subscribers, we firmly respect the wishes
of any subscriber who does not want to receive such pro
motional literature. Should you wish to restrict the use
of your name, simply send your request to the follow
ing address.
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ATTN: SUBSCRIBER SERVICE

P.O. Box 555
NJ 08520

HIGHTSTOWN,
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ictured above is
a portion of the
products made
by JCIS. Our fac
tories in California
have been producing boards
for VARs and OEMs since 1979 .
These boards have been de
signed by JCIS for performance
and reliability.

Our experienced engineer
ing staff have designed
to-spec, many products
,
using the latest tech
nology, for OEMs that
do their own manufac
turing . And we can provide
you as well , with a design that
Made in
offers world class performance.

Our boards are used by
OEMs worldwide as the basis
for many of their own systems.
More than 114 million end
users are using JCIS designed
products. More than 450
dealers offer our boards and
systems to their clients.

~

P

us,~,

JC Information Systems Corp.
High Performance Company Since 19 79

161 Whitney Place
Fremont, CA 94539
Tel: (4 15) 659-8440
FAX : (4 15) 659-8449
Circle 167 011 Reader Service Card

Call or FAX for a complete
catalog of our current pro
ducts. Experience the extra
ordinary quality, performance
and engineering that goes into
each JCIS product.

What can we build for you?

HELP
THE AMERICAN FOUNDATION
FOR THE BLIND
HELP YOU!
The American Foundation for the Blind's National Technology Center (NTC) maintains
a Job Index/User Network which features information from over l.100 blind and visually
impaired people who use adaptive equipment in a variety of jobs.
The NTC is looking for additional participants. Blind and visually impaired individuals of
all ages who have hands-on experience with computers. low vision aids. talking prod
ucts, or other adaptive devices are needed as resource people and/or evaluators.
As a resource person, other users may contact you to share your knowledge and
experience. As an evaluator, you may be asked to evaluate both existing and newly
developed or adapted devices. Evaluations are published in the " Random Access"
section of the Journal of Visual Impairment & Blindness.
If you are interested, please fill out the form below or call our hotline, 1-800-232-5463
(New York residents call 212-620-2147). Tell the operator you wish to be part of the Job
Index/User Network.
Your response will be followed by a brief, confidential telephone survey. The informa
tion you provide will be used for NTC purposes only and will include the equipment you
use, your experience with it, training and employment.
Your assistance will enable the Job Index/User Network to continue as a major informa
tion and support system for blind and visually impaired people nationwide.

Mail to: American Foundation for the Blind, National Technology Center, 15West16th Street, New
York, NY 10011. Attn: A. Hypolite
Name

City _ _ _ _ _ _ _ _ _ _ _ _ _ State _ _ _ __

_

Zip _ _ _ _ __

Best time to contact _ _ _ _ _ _ _ _ _ _ Telepho ne _ _ _ __ _ __ _ _

FE ATURE

EXPERT SYSTEMS
AND HYPERCARD
Building your own expert system in the friendly HyperCard
environment is easier than you think
Ron Evans
yperCard has been called everything fro m
database to hypermedia toolkit and from sys
tem software to "information erector set. "
There probably are as many different descrip
tions as there are public domain stack s. But
amid all the fanfare and hyperbole that have surrounded Hyper
Card since developers first received the "freedom to asso
ciate," a powerful and exciting theme for hypermedia develop
ment is quietly emerging: HyperCard as an environment for
building expert systems .
With its easy integration of
text, graphics , and object-ori
ented programming, Hyper
Card can be ideal for imple
menting several types of
knowledge-based applica
tions . Many learning, refer
ence, and diagnostic systems
al ready have been created
using only the simple associa
t ive links that HyperCard
provides. Interestingly, th1s
form of knowledge represen
tation is so intuitive that many
of the domain experts who
authored these stacks did not
realize that they were actually
creating knowledge-based
systems. This is somewhat
different from other attempts
at automated knowledge ac
quisition, or "trying to get ex
perts to build their own expert
systems ," and certainly has
had more success.
Millennium Software has
developed a number of Hy-
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perCard-based expert systems , including the Apple Business
Analyzer for ComputerLand, using these simple associative
links, along with a healthy serving of HyperTalk scripts and
XCMDs (external commands). You can avoid some problems,
such as mapping and debugging the logic in large hypertext sys
tems, by maintaining the logic in the system separately from
the data. One example of such a production rule- based system
is HyperX , an expert-system shell written entirely with in the
HyperCard environment.

Inference by Hypertext
First, let me provide a brief
review of HyperCard. Within
HyperCard , the card is the·
basic receptacle for inform a
tion , and any card can have its
own text field s , graphical
images , or buttons. The but
ton is a graphical object that
performs certain actio n s
when it is clicked on by the
mouse . The author of a stack
can create new buttons that
are linked to other cards or
stacks automatically by re
sponding to simple questions
presented by dialog boxes.
These actions will create a
script for that button that
automatically goes to a desti
nation specified by the author
of the stack.
The links that HyperCard
can create automatically are
considerable more limited
than other, more powerful
continued
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DECISION TREE

Question 1

Rule 1
IF: Question 1, true
THEN: Conclusion 2
Rule 2
IF: Question 1, false
Question 3, true
THEN: Conclusion 4
Rule 3
IF: Question 1, false
Question 3, false
THEN: Conclusion 5

Figure 1: A simple decision tree-like expert system, shown
here as a HyperCard stack and in the form ofIF . .. THEN
production rules.

inference techniques , but they can still be used to create sim
ple, static expert systems without any programming. One of the
most common applications for expert systems is fault diagnosis
(e.g. , why an automobile engine won 't start) . Figure 1 shows a
simple decision tree-like diagnostic system implemented as a
HyperCard stack with five cards and using IF . .. THEN pro
duction rules. The buttons on each card have been created auto
matically using HyperTalk's Link To, so each is a static , hard
wired link to only one possible answer. These links are shown
as arrows in the diagram . You only have to click on the button
that corresponds to your answer to jump either to the next ques
tion or to a conclusion.
This approach may fulfill the basic requirements of an ex
pert system (a program that facilitates the transmission of
knowledge or expertise), but a number of important 1imitations
make the association technique undesirable for expert-system
development. The first problem is that each hypertext link can
have only one destination and can point in only one direction .
There is no way to backward-chain to prove a particular goal
while possibly testing several different paths along the way. Re
turning to the example in figure 1, if the consultation had
started by asking Question 3, you could not get back to asking
Question l using static links, and this would result in an incom
plete (and possibly faulty) conclusion. Backward chaining is a
very important inference strategy , especially in diagnostic
problems that have a large search space of possible answers .
Another limitation of association is that there is no "mem
ory" of answers or information already given by a user. The
same question could be asked twice if two different chains of
logic independently crossed the same question. Also, as the
number of links grows, it becomes difficult to trace and debug
the associations in a large system, because HyperCard provides
minimal debugging facilities . Finally, this paradigm is not ap
plicable to many different problems usually solved by expert
systems, such as analysis, planning , and control.

Hypertext by Inference

Figure 2: The Rule Cards used as one ofthe three backgrounds
required by the HyperX inference engine.

Figure 3: An example ofa Smart Card, as used in HyperX.

The classic expert-system shell represents knowledge in the
form of production rules. The AI perspective on production
rules is that they isolate the logic and expertise in a system and
provide a classic, well-understood syntax and unified structure
for the representation of knowledge. The hypermedia view
point is that rules describe the connections between different
nodes , like chains of hypertext. The inference engine adds con
text to the search for conclusions or related information, unlike
a simple dynamic keyword search that may or may not actually
find data connected to the current line of reasoning .
The user also interacts differently with the inference engine
of an expert system than with classic.hypertext. The expert sys
tem guides a user through information, based on expertise pro
vided by the designer. In a hypertext system, the user freely
controls what information the system accesses next.
Most expert-system shells provide much more sophisticated
inference and representation schemes than the associative
methods included with HyperCard. Unfortunately, this is all
too often at the expense of their interface and user extensibility.
Not only are most shells much more complex to learn and use,
but they are also limited .in the ability to customize the user
interface, to add procedural extensions to the system, and to
directly access databases. HyperCard integrates the above fea
tures in a graphical, easy-to-use format but does not provide the
inference tools needed to create more advanced expert systems.
However, the HyperTalk programming language provides fast
text-searching and powerful list-handling capabilities, along
continued
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FE ATURE
EXPERT SYSTEMS AND HYPERCARD

Listing 1: The proveRulefunction ofthe Consultation
handler.
function proveRule theRule
repeat 11ith theLine=l to the number of lines in bkgnd field
11
Assertions 11
put line theLine of bkgnd field "As sertions" into theFact
put testFact(theFact) into theResult
if theResult is true -- this fact already has a value
of true
then next repeat -- so test the next fact in this rule
if theResult is false -- this fact already has a
value of fal se
then return "fail" -- so fail the rule
put backChain( theRule, theFact) into theResult -- does
theFact have a rule that
determines a value for that fact?
if theResult is not empty
then -- add that rule to the "Goal Trail" of rules to be
tested
put the number of lines in card field "Goal Trail" of
card "Smart" into theLine
put theLine+l into theLine
put theResult into line the Line in card field "Goal
Tra i l" of card "Smart 11
return 11 *11
end if
push thi s card
visual effect barn door close
go card "Smart"
put "Looking up Question ... " into card fie ld "Status"
sho11 card fie ld "Status "
put find(card field "Quest i ons ", theFact) into theQuest
i f i tern 1 of theQuest=O
then -- ask the generic question
visual effect 11ipe up
go card "Question"
put theFact into field " Fact "
return 11 ? 11
else -- ask the question card for this fact
put i tern 1 of theQuest into theQuest
put item 2 of line theQuest of card field "Questions"
into theQuest
visual effect 11ipe up
go theQuest
return 11 ? 11
end i f
end repeat
put "Passing Rule . . . " into card field "Status " of card
11
Sffiart 11
put field 11 Conclusion 11 into card field 11 Conclus:!.on 11 of card
"Smart"
put the number of lines in card field "Facts" of card
11

Smart 11 into numLines

put numLines+ l into theLine
put fie ld "Conclus i on " into line theLine of card field
11
Facts" of card 11 Smart 11
put true into item 2 of line theLine of card field "Facts"
of card

11

Smart"

put the number of lines in card field "Rules" of card
11
Smart 11 i nto theLine
put theLine+l i nto theLine
put theRule into line theLine of card field "Rules" of card
11
Smart 11
put "pass" into i tern 2 of line theLine of card field
"Rules 11 of card "Smart"

return "pass "
end proveRule

with a concise and readable syntax, enabling clever script writ
ers to easily create their own high-level dynamic inference
engine.

HyperX
As far as I know, the first entirely HyperCard-based expert
system shell is HyperX , a stack that work began on in late 1987.
HyperX is now a commercial product from my own company,
Millennium Software, but the first published release (version
1.4) may still be available free for noncommercial use through
many user groups and electronic services , including BIX.
[Editor 's note: The commercial version of HyperX, version
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3.0, is available for $99.95 from Millennium Software, 1970
South Coast Hwy., Laguna Beach, CA 92651 , (714) 497-7439.
A public domain version that includes source code is available
on disk and in print from BYTE and on B/X. See page 5 for de
tails.] Although version 1.4 is a demonstration system and does
not provide the more sophisticated tools to create your own sys
tems that are included with my latest commercial release , Hy
perX 1.4 does contain a fully functional inference engine writ
ten in HyperTalk.
The HyperX inference engine requires three different back
grounds for operation: Rule Cards , the Smart Card, and Ques
tion Cards. Rule Cards , as shown in figure 2, contain the
knowledge of the expert stack, in the form of production rules.
These rules express the relationships between the different
facts that are important to the subject area , or domain, of the
expert system . A rule contains a list of assertions (the IF part of
the rule) and a list of conclusions (the THEN part of the rule) .
By proving each of the assertions to be true, you can infer logi
cally that the conclusions are also true.
The Smart Card , shown in figure 3, is a visual display of the
internal workings ofHyperX . It is an electronic blackboard that
holds all the information HyperX has discovered during the
current consultation. All the facts that have been tested and
their values, which rules have already been tested, and other
information needed by the inference engine are stored in differ
ent fields there.
HyperX enables you to use Question Cards to determine the
value, either true or false, of any fact during a consultation .
Each value for that fact is represented by a button on the Ques
tion Card for that fact. When you click on a value button , that
fact is added to the list of facts that have been tested during this
consultation and stored on the Smart Card. Question Cards also
can be customized with any special graphics, buttons , or fields
that are needed in the expert stack, including associative links
to related information.
To begin a consultation with HyperX , you just click on the
light bulb icon on the Smart Card. This will begin execution of
the Consultation handler . The Consultation handler is the main
entry point into the HyperX inference engine, which looks for
and evaluates goals. If there are no rules scheduled to be tested
in the Goal Trail , the Consultation handler will try to find a
new goal for the system , either by working from the last known
conclusion or by testing rules in their natural order until all
rules have fired. Once HyperX has a goal, it will continue test
ing the rules in the Goal Trail until there are no more rules left,
starting with the bottom.
Several other functions are called by the Consultation han
dler. The proveRule function, shown in listing 1, attempts to
"fire" a particular rule by testing each of the facts in the asser
tions of a rule for validity. If a fact is unknown, proveRule
calls the backChain function to try to find rules that determine
a value for that fact , otherwise jumping to the Question Card
for that fact.
The proveRule function returns one of four possible results
to the Consultation handler: "?," "*," "pass," and "fail." The
result of "?" indicates that a question card was asked for one
fact in that rule. The"*" result indicates one of the facts in the
rule being tested backward-chained to another rule. The result
of " pass" tells the Consultation handler that the rule being
tested has passed, and the " fail" result indicates that the rule
being tested has failed .
The backChain function is a special-purpose search mecha
nism used by the HyperX inference engine. When a particular
fact is unknown , HyperX looks for a rule that determines a
continued
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ing technologies like LAN Manager and
Ashton1'ate7Microsoft SQL Server.
To get more information and a free
copy of the Microsoft University catalog,
call (800) 426-9400.
As a graduate, you'll soon be writing
better applications, faster.
Making your career, and your com
pany; grow by leaps and bounds.

MictosottUniversity'

Microsoft University's fax is (206) 883·8101. © Copyright 1990 Microsofl Corporation. All rights reserved. Microsoft is a registered trademark and Windows is a trademark of Microsoft Corporation. Ashton·Tt1te is a registered trademark
of Ashton-Tate Corporation.

Rack &Desk
PC/AT Chassis
Integrand's new Chassis /System is not
another IBM mechanical and electrical
clone. An entirely fresh packaging design
approach has been taken using modular
construction. At present, over 40 optional
stock modules allow you to customize our
standard chassis to nearly any requirement.
Integrand offers high quality, advanced
design hardware along with applications
and technical support a// at prices competi
tive with imports. Why settle for less?

Accepts PC, XT, AT Motherboards
and Passive Backplanes
Doesn't Look Like IBM
Rugged, Modular Construction
Excellent Air Flow & Cooling
Optional Card Cage Fan
Designed to meet FCC
204 Watt Supply, UL Recognized
145W & BSW also available
Reasonably Priced

EXPERT SYSTEMS AND HYPERCARD

Listing 2: The fo r Chain function search mechanism.
function forChain theFact
put empty into theResult
put "Forward Chaining ... " into card field "Status" of card
11
Smart 11
go card 11 Rule 1 11
visual effect scroll left very fast
find theFact in bkgnd field "Assertions"
if the result is empty then
put field "Rule Number" into firstRule
repeat for ever
put find( f i eld "Assertions", the Fact) into
onThisCard
if item 1 of onThisCard<>O then
put testRule (field "Rule Number") into ruleStatus
if ruleStatus is empty then
put the number of lines in card field "Goal Trail"
of card 11 Smart 11 into theLine
put theLine+l into theLine
put field "Rule Number" into line theLine of card
field "Goal Trail 11 of card 11 Smart 11
put "found" into theResult
exit repeat
end i f
visual effect scroll left very fast
go to next card
find theFact in bkgnd field "Assertions"
if field "Rule Number" = firstRule
then
exit repeat
end if
else
exit repeat
end if
end repeat
end if
return theResul t
end forChain

value for that fact. The forChain function, shown in listing 2,
is another search mechanism . In this case, a rule has already
passed, and now HyperX is moving down a chain of inference
trying to find another rule to test based on the conclusions. In
pther words, fo rChain looks for rules that are proven by a par
ticular fact.

209/651-1203

Which Way from Here?
It is easy to get lost in a large hypertext system , so an expert
system is like a navigator who leads you in directions suggested
either by the goal of the system (backward chaining) or by con
text (forward chaining). By creating a hybrid system that com
bines both strategies , novices and experts can utilize the same
information source at their own ability levels. Also, by search
ing out these connections dynamically , it is possible to create
adaptive systems that can respond to new information or even
"learn" new rules from users.
Powerful extensions also can be added to a HyperCard
based expert system such as HyperX (or any other stack, for
that matter). Buttons , scripts, and XCMDs that control devices
like videodisks or that access SQL databases like Oracle can
easily be cut and pasted into your expert stacks, much like the
"Velcro software" concept being espoused by advocates of ob
ject-oriented programming.
With the enormous variety of public domain and commercial
stackware available, it has become possible to spend less time
reinventing the wheel and more time adding intelligence into
your application. •

IBM, PC, XT, AT trademarks of International Business Machines.
Drives and computer boards not included.

Ron Evans is president ofMillennium Software, a development,
consulting , and publishing firm in Laguna Beach, California.
He can be contacted on BIX as "hyperx. "
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Backplanes

Call or write for descriptive brochure and prices:
8620 Roosevelt Ave. • Visalia, CA 93291
TELEX 5106012830 (INTEGRAND UD)
FAX 209 / 651-1353
We accept Bank Americard /VISA and MasterCard
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Once in a
great while
there comes a great value

$49

CHAMELEON
Keyboard Customizer™
The Chameleon Keyboard
Customizer gives your
standard, ordina ry
keyboard power and ver
satility you won't believe!!

It allows you to program
hundreds of macros,
remap the keyboard layout
any way you'd li ke, along
wi th many other features!
The Chameleon Keyboard
Customizer REQUIRES
NO HOST MEMORY
(NO TSR PROGRAM)
and no external power
source! Just plug yo ur
keyboard into the
Chameleon Keyboard
Customizer and you can:

• • •

* Customize

your
keyboard just the way
you'd like

* Tai lo r-make hundrt>ds of
macros for each program
you run
* Relocate

(Remap) keys in
any configuration you
desire

* Create

an easier, faster,
more powerful and effi
cient way of using your
computer
Be in charge of how your
keyboard functi ons to best
meet your needs. Give
yourself and your
customers th e value that
comes alo ng o nce in a
great while. Order your
Chameleo n Keyboard
C ustomizer TODAY!

To order:
call (602) 780-0034
Today!

.. the

$49 Introductory Offer
5 Year Warranty
30 Day Money Back
Guarantee

CHAMELEON

KEYBOARD CUSTOMIZER
SIRIUS INDUSTRIES, INC.
21608 N . 20th Ave. Phoenix, AZ 85027
Tel: (602) 780-0034 Fax: (602) 780-0192

Microcomputer News On-Line
In this fast paced industry, can you afford Lo wail a week or a month for information that may affect you today?
MicroBYTES Daily is an e lectronic news service covering the latest developments in the microcomputer industry.
If it concerns MS DOS machines, Macintosh, Unix workstations, Amigas, Atari STs, peripherals, networks or soft
ware, you will find it in MicroBYTES.

Fast and Easy
Read Lhe items as they break or use the powerful search command to quickly locate your information. Best of all
you can download the text and print it or use it in your favorite word processor.
Whether you are a developer, marketer, or researcher, you need reliable information and you can count on Micro
B YTES. Backed by the combined resources of BYTE Magazine, BYTEweek, and BIX, MicroBYTES gives you
access to our world-wide network of reporters and the integrity and experience of our editorial staff.
In your position as a leader in new technology, you cannot afford to be just one of the crowd. Get ahead with
MicroBYTES.

Call now and subscribe today.

EIX

One Phoenix Mill Lane, Peterborough, NH 03458 1-800-227-2983
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Introducing DADiSP 2.0

DADiSP. The Big Picture in
Data Analysis
DADiSP - interactive graphics and data analysis soft
ware for scientists and engineers. DADiSP 2.0 delivers
unprecedented power, through easy-to-use menus. Choose
from hundreds of analysis functions and graphic views 
from tables to 3-D. Simultaneously display
multiple windows, each with different data or
analyses, for unlimited perspective on your
toughest data analysis problems.
Build your own analysis worksheets 
build and display an entire data analysis work
sheet, without programming. And DADiSP's
powerful graphic spreadsheet automati
cally recalculates and updates the entire
worksheet if you change your data or an
analysis step.
Do serious signal processing... the way
you always pictured it! FFTs, digital filter
design, convolutions, waterfall plots, and more
- all at the press of a key.
Let your instruments do the talking - use DADiSP
488 to bring data from your instruments directly into a
DADiSP window for immediate viewing and analysis.

Flexible, expandable, customizable - annotate your
graphs and send them to printers, plotters, or publishing
packages. Create your own macros, automate routine
tasks, and run any program written in any language from
within DADiSP. DADiSP even lets you build
your own menus.
A proven standard - already used by
thousands of engineers and scientists world
wide, in a whole range of applications like
medical research, signal processing, chemis
try, vibration analysis, communications,
manufacturing quality control, test &
measurement, and more. DADiSP
supports the IBM PC and PS/2, SUN,
DEC VAX, HP 9000 and Concurrent
families of personal computers and
workstations.
GET THE PICTURE!
CALL TODAY 617-577-1133
Ask for our Evaluation Disk. For more information, write
to DSP Development Corporation, One Kendall Square,
Cambridge, MA 02139, or FAX: 617-577-8211.

DSP
Development
Corporation
Australia-Interworld Electronics, 03 521-2952; England-Adept Scientific, (0462) 480055; Biosoft (0223) 68622;
France-SM21, (1) 34810178; Sacasa, 69077802; West Germany-Datalog, (02166) 46082; Stemmer Electronik, 089-809 02-0; Israel-Racom Electronics,
03-491-922; Italy-BPS Computers, (02) 61290221; Japan-Astrodesign, 044-751-1011; Netherlands-Computer Engineering Roosendaal, 01650-57417;
New Zealand-GTS Engineering, (09) 392 464; Sweden-Systek, 013 110140; Switzerland-Urech & Harr AG, 61 611325; 'Thiwan-Advantech, 2-351-2117
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CONFIGURING
PARALLEL
PROGRAMS
PART2
The Par. C parallel C compiler
simplifies programming for the transputer
Dick Pountain
ast month , I described a key problem in the
world of parallel programming-namely , how
to map a network of software processes and
message channels onto the available parallel
hardware. In its most general form, this prob
lem is intractable, equivalent to the "Traveling Salesman"
problem for which there are exact solutions only when there are
very small numbers of points for the salesman to visit . I dis
cussed the experimental Occam Transpiler, a compiler that
uses a genetic algorithm to map parallel programs onto arbi
trary arrays of INMOS transputers. Now , I shall look at a to
tally different approach to this key problem , the new Par.C (a
parallel C) compiler for the transputer.

Configuration Time
A parallel program can be configured at any of the life stages of
a computer program: compile time, load time, or run time.
Compile-time configuration implies that you must know the
exact topology of the target hardware when the program is com
piled . The Occam language is an example of compile-time con
figuration , since configuration statements are built into the lan
guage itself and become part of your program (see my article
"Occam II, " October 1989 BYTE) . In Occam you can develop
a program by simulating parallel execution on a single proces
sor, but to produce a version that runs on multiple processors,
you must add statements to the source code that assign each par
allel process in the program to a particular processor. Then you
must recompile. The Transpiler (described in Part 1) performs
its own automatic configuration at compile time.
Load-time configuration implies that you can execute the
same compiled code on differently shaped processor arrays by
supplying information about the array's topology to the pro
gram loader before each run. With this capability , the loader
directs the program modules to the correct processors. This in
formation might be provided as a manually created file of pro
cess/processor assignments, or it could be supplied by some
sort of network analyzer built into the program loader.

The 3L parallel C compiler provides an example of both
methods. Programs in 3L C consist of separately compiled and
linked task files. A configurer tool takes these modules , along
with a text file of task/processor assignments , and produces a
loadable application. This system lets you adapt applications to
new hardware without recompilation . You merely edit the con
fi guration file . A different 3L configurer tool can perform
automatic configuration for a restricted class of applications by
using a flood-fill algorithm to load tasks throughout a network.
Flood-fill works only for programs that are structured as a sin
gle master task and many identical worker tasks , but many nu
merically intensive math computations fit this description. (I' ll
be writing more about the 3L compiler in a future article. )
Run-time configuration implies that while the program is
running , it can adapt itself to the topology of the hardware. It
can also imply that the program can change its configuration
based on variables within the program .' One way of performing
thi s feat is illustrated by the Equus operating system , which can
migrate both processes and message channels from one proces
sor to another at run time.
None of these three strategies is the "best." There are , as
always, trade-offs. Compile-time configuration is the least
flexible but offers the greatest potential efficiency , because op
timizations can be performed with full knowledge of the target
hardware . Run-time configuration offers greater flexibilit y but
necessarily imposes overheads, both in memory size and exe
cution time . Load-time configuration represents a compromise
between these extremes.

Par.C
Par.C is an ANSI-standard C compiler produced by Parsec De
velopments of Leiden, Holland. It generates code for the
INMOS transputer and incorporates Occam-like language ex
tensions to facilitate the writing of concurrent programs . Ver
sions are available for the IBM PC , Sun, or Harris (Unix) com
puters, and for the transputer itself; I evaluated the PC version.
continued
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The Par. C system consists of a pre
processor/compiler that generates as
sembly source code, an assembler, a
linker , and a loader/server, which runs
on the host and loads object code into the
transputer network and also provides
screen and disk I/O through the host.
Par.C tackles the problem of configur
ing for parallel computing in an unusual
way. The loader/server contains a net
work analyzer that sends out a worm program to investigate the transputer net
work at load time . Having discovered
how many transputers are present, and their type , speed, mem
ory, and interconnections to their neighbors, the worm stores
this information in the memory of each processor in the net
work, where it can be found by the run-time system.
Then Par. C loads an identical copy of the program code into
each processor in the system. Each copy can discover the iden
tity of the particular processor it is running on and its neighbor
ing environment by reading the information stored by the
worm, and it can choose to execute only certain parts of its
code based on this information. Hence , a program can run dif
ferent code on different processors, determined by the shape
and size of the network it encounters at run time . Most efficient
use of memory is sacrificed, since large parts of the loaded
code may never be executed.
It is difficult to classify Par.C using the three-branched
scheme that I adopted above. The topology information is de
termined and stored at load time, but it gets acted on at run
time; however, the selection of which code is to be executed is
determined by the source code at compile time. In one sense,
configuration has been avoided altogether, since copies of the
same code are loaded throughout the system. There is no such
thing as a free lunch; the work saved in doing configuration is
added into writing the main program. You have to write extra
code to specify how the program should choose which parts to
execute. This can be a substantial amount of code.

A channel is intended to be used to
connect exactly two processes in one di
rection , but the compiler does not en
force this. The program is likely to crash
if two processes try to output to the same
channel. Channels, like other C vari
ables, can be manipulated by pointers.
To create a channel to another processor,
a channel pointer has to be given the ad
dress of a physical transputer link using
the LINKIN() or LINKOUT() func
tions. Alternatively, you can use the li
brary functions SendLink() and RecLink ( ) for interprocessor communication.
The par statement makes the enclosed C statements execute
concurrently.

tackles configuring for
parallel computing in
an unusual way.

Language Extensions
In Par.C , as in Occam, the configuration language is indistin
guishable from the programming language. Par.C extends the
C language by adding a channel data type for interprocess
communications, the par statement to launch parallel pro
cesses, and the select statement, which waits for an event to
occur on a channel.
Channels in Par.C can carry data of any type. Input or output
to a channel occurs through ordinary assignment statements.
Channel communication can proceed only when both the output
and input ends are ready. For example, having declared a
channel
int j im;
channel fred;
you can output a value to it by using it on
the left side of an assignment,
fred = 3452;
and receive a value from it inside a dif
ferent process by using it on the right
side,
j im = fred;
328

BYTE • JANUARY 1990

par

{
ProcessA();
ProcessB();
ProcessC();

}
printf("Done");
This statement causes ProcessA ( ) , ProcessB ( ) , and Pro
cessC () to be executed simultaneously. The printf() state
ment cannot be executed until the processes have all termi
nated . Any C code at all can be used in a par; therefore, you
can use if and switch to spawn processes conditionally. The
exception is that you can't use return, break, or continue
statements to leave a par process, as these statements are in
compatible with concurrent execution. Par.C , unlike Occam,
permits global variables to be shared by component processes
in a par, leaving the programmer with the responsibility of
catching any problems caused by the undefined order of assign
ments to such variables .
Par statements ·can have a replicator in their head, whose
syntax is modeled exactly on the C for statement. This causes a
number of similar parallel processes to be started. For ex
ample,
par(i=O; i<n; i++)

{
printf( "%c", string[i]);

}

causes all the characters of string to be printed concurrently.
Note that, unlike Occam , Par.C permits the upper limit of a
replicated par to be a variable; the number of parallel processes
that will be started is not known until the statement is being
executed. Par.C allocates processes using a run-time stack and
memory manager (which also enables it to support recursion).
The select statement is used rather like C's switch to exe
cute just one from a number of clauses,
but each clause has a channel attached to
COi\IPA:\\' l~FOl~i\IATION
it , and the selection is performed accord
Parsec Developments
ing to whose channel delivers a value
Witte Singe! 66
first; you can think of it as a high-level
Postbus 782
way of handling interrupts . The syntax
2300 AT Leiden,
for select in Par.C is rather complex.
Netherlands
Each clause of the select starts with the
31-71-142142
word alt (for alternative), followed by
Inquiry 896.
the word guard and a channel pointer
continued

Turn your favorite
Ccompiler into a
powerful database
manager with the

'Database Too/chest
The C/Database Toolchest™
adds sophisticated file manage
ment functions to your Power C1 M,
Turbo C®, QuickC®, or Microsoft®C
compiler. With the C/Database
ToolchesfTM, your data requires
much less disk space than with
programs like dBASE®, and you
can access your data much faster.
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provides you with an unlimited
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The C/Database ToolchesfTM
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2) A high-level ISAM library
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Listing 1: This program demonstrates the use ofthe par
and select statements for invoking parallel processing.

and/or a conditional expression and/or a replicator. One form of
the select statement is
select

#i nclude
#include
#include
#include

<stddef. h>
<stdio . h>
<stdlib . h>
<time.h>

#defi ne
#define

MX
6
Timeout 500

/*

general de fi nitions

•/

{
alt guard &Channell :
Message= Channell; break;
alt guard &Channel2 :
Handleinput( &Channel2); break;

unsigned int rand ( ) ;
void main( )
int
channel
int

[
i,j=J , N=MX , Again=l , nC=O;
C[MX] ;
/ * array of channels
Not Yet [MX];
/ • array of Booleans

for ( i= O ; i<MX ; i++)
Not Yet [ i] = TRUE ;
par

([

int i ;
par (i =O ; i<MX ;i++)

((

•/

*/

/ * initialize Booleans

*/

/ * 1st

•/

process level 1

/ * nested

replicated par• /

int r = i * i ;
wait ( rand( ) / 91625 );
C[i] = r ;
printf("Sent %dover channel at %p \ n", r, &C[i])

)}
pr i ntf( "Replicated par terminated\ n") ;

}[

/ * 2nd process level 1
while (Again)
select within (Timeout • (j+l))

*/

{
alt (j=O ; j<MX ; j++) cond NotYet[j] guard &C[j ] :
printf( "Received %d fro m channel C[%d] at %p\n ",
C[j], j, &C[j] ) ;
NotYet[j] = FALSE ;
nC++ ;

break ;
alt ti meout :
printf( "Time Out in Select \ n" ) ;
break ;
alt cond (nC >= MX) :
pr intf("All data has been received \ n") ;
Again= FALSE;

}
pri ntf ( "Selecting process term i nating\ n" ) ;

}} }

TRANSPUTER TREE
Host

Subtree A

Subtree B

Subtree C

A tree of transputers is divided into as many as three subtrees
attached to the three nonhost links ofthe root transputer.'
The subtrees can be any valid transputer configuration.

If Channel2 is the first to have its input ready , then Handle
Input () will be executed. A select like this will wait forever
until one of its channels becomes ready, but you can create a
timed select by adding the within expression:
select within 1000

{
alt guard &Channell :
Message =Channell; break;
alt guard &Channel2 :
Handleinput( &Channel2); break;
alt t imeout :
printf ("Timed out waiting for reply\ n");
break;
Unless the select is triggered within 1000 clock ticks, it will
terminate by executing the time-out code.
The program in listing 1 illustrates the way par and select
are used . Many other functions, required in Par.C to handle the
transputer hardware at a lower level, are implemented as library
routines rather than language extensions-for example, Run() .
This routine loads and runs a program down a specified link to
another transputer.

Program Loading
Par.C is limited in the network topologies that it can program,
but these limitations are shared by most other transputer pro
gramming systems. The first limitation is that only one trans
puter (the root transputer) can communicate with the host com
puter, and this by a single link. The root transputer is the only
one that can perform disk and screen I/O, but it can have multi
ple processes for concurrent file I/O. Parsec is working toward
multiprocessor I/O (i.e., allowing I/O from any transputer in
the network) in a future version of the system. The development
of this enhancement is not a trivial undertaking . Another limi
tation is that the Run() function can execute only on the root
transputer ; therefore, the whole network must be booted from
the root.
Booting multiprocessor programs under Par.C is largely
automatic . If you link your compiled program with the A.LIB
library, it will be loaded and run on a single transputer; how
ever, if you link it with B.LIB, then identical copies of the pro
gram will be loaded and run on every processor in the system.
In either case , all you have to do is type RUN <myprog>.
By using the Run() function inside your program, you can
partition the network to some extent. Since the root transputer
must have three links that are not connected to the host, you can
configure the processor network to have up to three branches or
subtrees (see the figure) , each of which you can load with a
different subprogram using Run(). Each subprogram thinks it
has been booted by the host, so you can again use A.LIB or
B.LIB to load one or all of the subtree processors .
continued
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The System Structure

• 80386 32-bil processor, 12/6 MHz (swi tch able).
• MB (28ms) hard drive.
• One 3. 5" 1.4 MB floppy disk drive.
• 2 MB RAM . • 100% IBM compatible.
· "Page-White" flourescent backlit LCD display,
10.5" viewing area. • MS- DOS 3.2 1 included.
• Supports: MS OS/2 version 1.0. Xeni x, and
also Microsoft Wind ows/386 environments.
• Zero wail stale.
• Socket for 80387 numeric co-processor.
• Internal Hayes 2400 baud modem.
• Seri al and parallel printer ports.
• Resolution: 640 x 400 pixels.
• 79-key full function detachable keyboard .
• Real time clock and calendar. • AC adapter
• "Fas!" charg e NiCad ballery pack included.
· Dim.: 13.25"W x 14.75"D x 4.75"H.
·Weight : 14.7 lbs.

RUN.EXE, the Par. C loader/server , stores the information
that it gleans about the network at boot time in a structure of
type SYSTEM (see listing 2). The information in this structure
will be different for each processor and includes the number ,
type, and status of the processor and its immediate neighbors,
as well as the location of the links that lead to and from the host
(HostL i nkin, HostLinkOut) .
Programs should not read the system structure directly , but
should obtain a copy using GetSys in fo ( ) , ensuring compati
bility if future versions of Par. C have added items in the struc
tu re. The most important information in the structure, the total
number of transputers and the processor number and type, is
available without using the system structure in the global vari 
ables _Tn, _nT , and _ttype (in the header file STDDEF.H).
This infor mation is all that is necessary for many applications.
As an example , for a math progra m using one controller and
many identical calculator processes (e.g., matri x multiplica
tion) , you might configure using this sort of construct:
ma i n()

{
if (_Tn == 1) Controller();

else par

{
Calculator() ;
MessagePasser( );

}

•One Ye ar Warranty!
FACTOR Y NEW! FACTORY PERFECT!

Manufacturer' s
Suggested Retail

+
a large inventory of
th ese portable com
puters. As a resu lt,
we can now off er
them lo yo u al
HUGE SAVINGS!

$8,499.00
DAMARK PRICE :

$2999

Item No. B-1571- 128686
Insured Ship/Hand.: $19.00

FOR FASTEST
SERVICE CALL
TOLL FREE

More complex progra ms could take the fo rm
switch (_Tn)

{
case 1 : some code .. .
cas e 2 : more code . . .
cas e J : more code . . .
etc . . . .

Listing 3 is an example of how to use the system structure .
The example is part of a simple network analyzer program that
co111inued

1-800-729-9000

lilJ

Listing 2: Par. C creates this structure in the memory
space ofeach transputer in the network. Your program
can read the structure at run time.
typedef struct _ system

{
DAMAR K INTERNATION AL, INC.
6707 Shingle Creek Parkway , Minneapol is, MN 55430
Customer Service · 612- 566 -4940

Please rush me:_ Zenith Laptop
Computer(s) @$2999 each, plus $19.00
s/h each . MN res. add 6% sales ta x.

_Word HostL i nkno ;

/ * Number [0- J] o f the bootlink

*/

channel *HostLinkOut ;
channel *Hos t Linkin ;
_Byte * MemStart;
_By te *MemTop ;
_Word ProcessorSpee d ;
_Word XMemSpe ed ;
_Word ttype ;

/*
/*
/*
/*
/*
/*
/*

*/
*/
*/
*/

_Word Tn ;
City .State.Zip _

_ __ __ __

_

_

D C heck/MO D VI SA 0 Master Card D Discover
--~-- Ph . # (
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_Word nT ;
_Word nT_Down;
_Word NBooted [ 4] ;
_Word Network[ 4] ;
_By t e Li nkStatus [ 4] ;
_By te ExtLink [ 4] ;
_Byt e Ext Type [ 4 J ;
} SYSTEM ;

Send uptree
Input from uptree
Lowes t available addres s
Highes t avai lable address+l
In 250- kH z unit s
Expressed in CPU cy cles
Transputer t ype , 2, 4, or 8
Ident i ty within network
/ * # of tr ansputers in the networ k
# of transputers in our branch
/ * Act i ve transpute r s on each link
/ *Ne i ghbor ' s Tn
/ * Li nks t atus
/ * Links of neighbors
Types of nei ghbors

/*
/*
/*

*/
*/
•/
*/
*/
*/
*/
•/

*/
*/
*/

THE ONE WHO RUNS THE FASTEST
IS THE ONE WHO WINS THE RACE.
THE MITAC 4000G SETS THE PACE AS THE WORLD'S FASTEST PC
To win against today's competition, you've
got to have an edge. One way to get the
·~ edge is with Mitac's 4000G. Powered by
Intel's®awesome 80386r'tPU, the 4000G
races at a top speed of 33 MHz , making
it the fustest PC on the market today.
With 128KB of fust-cache memory, RAM
expandable to 24MB, a total of 8 expan
sion slots, and capacity for 1.4 GB of mass storage,
the 4000G leads the way. The Mitac 4000G. On the
inside of the winner's circle.
For complete information please call American
Mitac at (800) 648-2287 x348.
1,

VENDOR

*1
CPU
BENCHMARK

MIPS *2

Mitac's MPC4000G

9.7

8.31

Compaq Deskpro 386/33

8.9

7.7

AST Premium 386/33

8.1

6.8

Everex

9.6

8.3

ALR Flexcache 33/386

9A

8.2

*I Source: Infoworld Hardware Benchmarks (33-MHz 80386-based
systems)
*2 MIPS is based on Power Meter™ Version 1.2 from Database
Group, Inc.

J

Mitac is distributed in the United States by Micro
america, Schweber Electronics and Authorized Mitac
Resellers. Canadian distribution is handled by
Technical Logistics Support (Ontario).
• MITAC INTERNATIONAL CORP. TEL: 886-2-50 1-2679 FAX 886-2-501-4265
•AMERICAN MITAC CORP. TEL: (800) M i~c-U.S, (408) 432- 11 60 FAX: (408) 432-0866

MITAC is a registered trademark at Mitac International Corp. Intel is a registered trademark of Intel Corp. 80386 is a trademark of Intel Corp.
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FEATURE
CONFIGURING PARALLEL PROGRAMS

prints the structure of your transputer network on the host
screen. For space considerations, I've omitted the definition of
DispSys ( ) , which just displays the system structure contents in
a formatted table . The crux of this program is the for loop in
line 26 , which descends the processor tree and passes the sys
tem structure for each processor it encounters back to the root
transputer (in the variable alien) . DispSys ( ) then displays the
information. In line 29 ,
channel *f r om= LINKIN (link ) ;
is an example of the assignment of a physical transputer link
address to a Par.C channel pointer.
Since the launch of the T800 floating-point transputer, pro
grammers have faced a thorny problem when programming
floating-point calculations on processor arrays that mix T800s

with the older integer-only T414 . Par.C renders the difference
between these transputer ·types transparent by automatically
loading the appropriate math libraries REALT4.RSL (software
floating-point) and REALT8 .RSL (T800 FPU instructions) at
boot time .
If you know for sure that floating-point math will be per
formed only on T800s, you can use the compiler directive
#pragma f pu, which causes the compiler to emit T800 FPU in
structions directly instead of by calling the library. This im
proves performance substantially by allowing the T800's CPU
and FPU to run in parallel. To be sure that a T414 never tries to
execute T800 code (which would cause a crash) , you should in
clude lines like this in your program:
par

{
if( _ttype == 8) DoFloatCalcs( ) ;
MessagePasser();

Listing 3: The program gathers information from the
system structure in each transputer and returns all of it
to the root processor. The root generates and prints a
table.

int main() (
i nt
link ;
channel *to ;
channe l *from ;
SYSTEM sys ;

{ ....

}

i f ( _Tn == 1 )

(
printf( "Number of transputers in system : %u \ n" ,
sys.nT ) ;
printf(
"Ident Type MHz
Link 0
Lirlk 1
Link 2
Li nkJ
MemTop \ n" ) ;
DispSys ( &sys)

}

(

;

=0

; link < 4 ; link++ )

int child , family ;
channel *from = LINKIN(link)
SYSTEM alien ;
family = sys .NBooted[link] ;
for ( child = O ; child < family ; child++ )

(

alien = *from ;
i f ( _Tn == 1 )
DispSys( &alien);
el se
*to = alien ;

} }

Sample Output
Numbe r of t ransputers in system~ 4
Ident Type MHz
Link 0
Link 1
Link 2
Link J
TS 20 * Host< 2 . 0 <- J . O <- 4.0
1
2
TS 20 *
1.1
J.1
4. 1
TS 20 *
1. 2
2.2
4.2
J
TB 20 *
1. J
2.J
J. J
4
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...

void DoFloatCalcs ( ) ;

GetSys i nfo( &sys ) ;
to = sys . HostLinkOut ;
from = sys. HostL i nkin ;

for ( link

{

#pragma fpu

void DispSys( system);

= sys

void Mess agePasser( ) ;

}

#include <system . h>
#include <stdio . h>

else
*to

}

B Y T E • JANUARY I 990

MemTop
S0101000
·s o101000
80101000
S0101000

Lasting Impressions
I tested a demonstration version of the Par.C compiler with a
restricted program size , running on an IBM PC fitted with a
MicroWay Quadputer board containing four T800s with 1
megabyte of memory each. I successfully compiled and experi
mented with small multitransputer programs . Benchmarking
the system posed several problems : There are no established,
universal benchmarks for parallel systems , yet; the new BYTE
benchmarks are written in Small-C , and the demonstration
compiler would not compile programs the size of the Whetstone
and Dhrystone benchmark programs.
I comforted myself by running the good old Sieve of Eratos
thenes on a single transputer. Ten iterations took 0.5 second.
Parsec supplied me with its own results for the Whetstone and
Dhrystone benchmarks compared to two other transputer C
compilers. They show Par.C running at between 70 percent
and 90 percent of the speed of the others, depending on com
piler switch settings. This suggests that if Par.C's run-time sys
tem slows it down, it isn't by much.
I was impressed by how small the system is , compared to
most concurrent programming systems (it fits easily onto two
360K-byte floppy disks), and by how easy Par.C is to use . It is
not so different from using an ordinary PC C compiler; you just
type PARC <myprog> and then RUN <myprog> . This ease of use,
coupled with its run-time flexibility , makes Par. C a capable
vehicle for anything from quick-and-dirty programming to
writing parallel operating systems. On the other hand, there are
no compiler checks for misuse of channels , for shared global
variables , or for various side effects ofreplicators . I worry that
this oversight will make complex concurrent programs hard to
debug . But that's just the way C is (and still people love it). •
Dick Fountain is a BYTE consulting editor, technical author,
and software consultant living in London, England. You can
contact him on BIX as "dickp. "

The ViVa24 Modem knocks 'em dead with style and convenience.
Finally! An affordable, state-of-the art
modem designed to maximize any work
station or desktop and take up minimal
space. The new 2400 baud modem from
Computer Peripherals, Inc. is a 100%
Hayes compatable external modem
which boasts more high-tech features than its competition
at an unbelievable price tag. ~

The ViVa24 modem represents innovation from its foot
print up with features such as: use of the Hayes "AT" com
mand set, asynchronous data format, auto-dialing, auto
answer, adaptive equalization, non-volati le memory, auto
matic tone and pulse dialing, remote access while your
computer is unattended, self-test and built-in diagnostics.
Best, of all, the ViVa24 is fully backed with a five-year
limited warranty. ~

The compact, distinctively sleek tower design simplifies
placement, and it's easily accessible, front panel power
switch eliminates fumbling around the back of the unit.
The handsome weighted base holds the ViVa24 firmly in
place, and sharp LED indicator lights are al igned for com
fortable viewing, utilizing international graphic icons that
make the ViVa24 simple to understand.

Before investing in an ordinary modem, be sure to
investigate the ViVa24. ,,,\;

£

The small tower design creates a natural flow of air over
the surface of the board, allowing the ViVa24 to run cooler
and affording you 24-hour, worry-free operation. The
Viva24 modem provides the user compatability with IBM
PC, XT, AT, IBM PS/2, Apple Macintosh computers and any
computer that supports RS-232C. : ~ :

Call your nearest dealer or call us for details.
Circle 77 011 Reader Service Card (DEALERS: 78)

HfGHflDELITY.
By Computer Peripherals, Inc.
667 Rancho Conejo Blvd. ·Newbury Park, CA 91320
TEL: (805) 499-5751 • Toll Free (800) 854-7600
FAX (805) 498-8848 • TLX: 59299 CPI

Trademarks: IBM . International Busi ness Machines, Corp.; Hayes Microcomputer Products; Appl e Macintosh; High Fidelity, Computer Peri pherals, Inc.

Nantucket Corporation, 12555 West Jellerson Boulevard, Los Angeles. CA 90066. 213/390-7923 FAX: 2131397·5469 TELEX: 650-2574125. Nantucket. the Nantucket
logo and Clipper are regis t er~d 1radernarks of Nan1uc~et Corporation. Other brand and product names are used for identification purposes only and may be trademarks or
registeredtradfmarksol1hc1rrespectiveholders.Entrreconlentscopyright © 1989NantucketCorporat1on.
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MATH
COPROCESSORS
Dedicated hardware
helps speed up floating
point math
any programs that do sophis
ticated graphics or perform
complex financial calcula
tions must deal with num
bers expressed infloating-point notation .
Virtually every machine (or the lan
guage translators used to write programs
for it) contains libraries of routines to
manipulate floating-point numbers.
Still, because floating-point math is
complex, even the fastest library requires
hundreds or even thousands of instruc
tions to perform a simple arithmetic op
eration like addition or multiplication.
When a lot of math needs to be done,
floating-point math may cause slow re
calculations on large spreadsheets and
lengthy redraws in CAD programs. But
impatient users can't (and shouldn't have
to) wait. How is it possible to speed
things up? While it's sometimes possible
to recode the software to get around the
need for floating-point math , the most
practical solution is to throw dedicated
hardware at the problem : a math copro
cessor.

M

Why Floating-Point Math?
Every modern microprocessor is capable
of performing math on two ' s comple
ment binary integers and fixed-point
numbers (i.e ., numbers in which acer
tain number of bits are designated as be
ing below the binary point). Such num
bers are useful for solving numerous
problems, but they have a fundamental
limitation: If each number contains n
bits, the biggest representable value is
only a factor of2<•-•> larger in magnitude
than the smallest representable one.
This means that a business calculation
involving mere billions of dollars could
ILLUSTRATION : DON BAKER © 1990

overflow during a 32-bit fixed-point cal
culation that was scaled to be accurate to
the nearest penny. Other tasks , including
matrix, scientific, and statistical calcu
lations , can involve combinations of very
large and very small numbers that could
require thousands of bits to express in the
same fixed-point notation .
The problem of expressing both very
large and very small numbers in a com
pact notation isn't unique to the computer
world. In fact , long before the advent of
digital computers , scientists-who per
formed calculations by hand or with slide
rules-developed scientific notation for
just this purpose.
In scientific notation , a 2 followed by
26 zeros is written as 2 x 10 26 . The num
ber 5 written 10 digits below the decimal
point could be expressed as 5 x 10- 10 •
Note that these two numbers take approx
imately the same space to write out, de
spite the vast difference in magnitude
and that both are shorter than they would

be if you had to write out all the zeros.
The power to which 10 is raised in a
number written in scientific notation is
the characteristic, or exponent; the num
ber in front is the mantissa.
Computer scientists, many of whom
had backgrounds in other branches of
science, saw the merits of adopting a sim
ilar system for computers. Substituti ng
powers of 2 for powers of 10 (so that
binary math could be used), they devel
oped similar methods of representing
very large and very small numbers in a
computer. Because, as in scientific nota
tion, the characteristic specified the lo
cation of the decimal point relative to the
first digit of the mantissa, this conven
tion was dubbed floating-point.

TheIEEE754
Floating-Point Standard
Just as there is an infinite number of rep
resentations for integers and fixed-point
continued
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Floating-Point Formats
igure A shows the IEEE formats for
single real , double real, and double
extended real numbers. Each consists of
a sign bit, an exponent field, and a field
called the significand.
The significand contains either the
mantissa or just the fractional . part of
the mantissa (i.e., the mantissa minus
its high bit). The high bit (called the in
teger bit) can be omitted because non
zero floating-point numbers are usually
normalized; that is, the significand is
shifted over and the exponent adjusted ,
so that the high bit of the significand is a
1. (This is similar to the conventional
manner of w'riting scientific notation:
There should be exactly one nonzero
digit above the decimal point of the
mantissa.) A 0 is signified by an expo
nent ofO and a significand ofO.
The exponent field tells what power
of2 by which the number represented by
the significand must be multiplied to get
the actual value of the floating-point
number. An exponent of all Os has a
special meaning : It indicates that the
number is either 0 (if the significand is
also all Os) or extremely small (an un
normal). An exponent containing all ls
has a special meaning in IEEE format :
It indicates that what's represented is
either an infinity (positive or negative)
or a NaN (not a number), which is a

F

numbers (each one with a different num
ber of bits and the binary point in a dif
ferent place), there is also an infinite
number of varieties of floating-point no
tation.
In the early days of computing , each
manufacturer had its own convention ,
with a different range of possible charac
teristics and a different number of bits in
the mantissa . Calculations that ran cor
rectly on one computer sometime s
crashed, overflowed, or produced wildly
different results on another, and determi
nations of the possible error had to be
done for each notation and architecture .
To ameliorate these problems, the
IEEE established standard formats and
precisions for floating-point numbers .
This standard, whose official designa
tion is IEEE Standard 754-1985, was ea
gerly embraced by manufacturers and
users years before it was finalized.
The IEEE standard specifies the for
mats of single-precision (32-bit) and dou
ble-precision (64-bit) floating-point
338
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IEEE FLOATING-POINT FORMATS

II

E (8 bits)

IsI

E (11 bits)

I

IsI

E (11 bits)

II

S

I

Significand (23 bits)

I

Single real

Signific~~-~-~~

Double real

-1

Significand (53 bits)

---

I

Double extended

S =sign bit E =exponent I = explicit integer bit

Figure A: Each format consists ofa sign bit, an exponent field, and a
.significand, which contains either the mantissa or just the fractional part of
the mantissa.
combination of bits that doesn't repre
sent a valid number at all. (Some hard
ware/ software i~plementations use
NaNs to mark uninitialized variables .)
Exponent values that have neither all
Os nor all ls represent powers of 2. To

numbers, and it gives a list of operations
that must be available for those numbers .
These include the four basic arithmetic
operations (i .e., addition, subtraction ,
multiplication, and division) , as well as
remainder, square root, and various con
versions . Virtually all math coproces
sors also implement transcendental
functions like sine, cosine, tangent, arc
tangent , logs, and exponentiation.
The text box " Floating-Point For
mats " above shows the formats sup
ported by the majority of floating-point
coprocessors today : single real, double
real, and double extended (often called
extended real) . There 's also a single ex
tended real, but it's not required on
machines that can handle double real
numbers and is seldom seen.
The standard does require each ma
chine to handle the extended version of
the largest format it supports, primarily
so that it can hold intermediate results.
The extended formats require a certain
minimum number of bits in the mantissa,

derive the correct power of 2 from the
exponent field , you add a bias to the
value in the field to produce a positive
or negative power.
The sign bit is simply a 1 if the num
ber is negative; otherwise , it's a 0.

but they let manufacturers add more to
increase the precision of their products.
Table 1 summarizes the requirements for
each format.
The numbers represented by floating
point notation aren't spaced evenly along
the number line, as are fixed-point num
bers. The possible values get closer to
gether near the origin and farther apart
as you move away , as shown in figure l .
This is one of the trade-offs of floating
point math: Many calculations produce
results that aren ' t exact and have to be
rounded to the nearest value that the no
tation can represent.

Floating-Point (lm)precision
Since the IEEE standard takes such care
to specify the rules for representation of
floating-point numbers , you might ex
pect to get very consistent results from
the many math coprocessors and com
piler floating-point libraries available to
day. Unfortunately , that's not the case.
Different implementations of IEEE
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floating-point math can have vastly dif
ferent degrees of precision. (Intel ' s
80287 coprocessor, for example, calcu
lates some transcendental functions less
precisely than the newer 80387.) For
most calculations, this isn't a problem;
for others, it may cause very different re
sults, including overflows , underflows,
and numeric instabilities .
Because errors can lead to vast liabil
ities (e.g., from collapsed bridges to
fai led airplane parts), numerical pro
grammers often learn by hard experience
that they need to allow lots oflatitude for
such errors . Often, they opt to code sen
sitive algorithms directly in assembly
language rather than relying on even the
best compilers, which can inadvertently
increase errors by rearranging numerical
expressions so as to introduce higher de
grees of error.
Still, for many applications, even the
limited precision of "short" floating
point formats is more than adequate . For
instance, when a CAD program uses
floating-point math to display a drawing
on your screen, a single real's 23-bit res
olution will be far greater than that of any
display monitor (or even your eye!) . In
this situation , it's far more important to
maximize redraw speed than to go for a
few more bits of precision.

Real-World Coprocessors
Diffe rent vendors' floating-point copro
cessors make different trade-offs in the
areas of precision, speed, ease of pro
gramming, and power consumption. In
this article, I'll discuss the programming
models of the three most common copro
cessors for personal computers: Intel
8087/80287/80387 , Motorola 68881 /
68882, and Weitek Abacus (3167) .
I'll also touch on some of the features
of two Intel 80387 clones-NP-3C87 and
83D87-both of which run faster than
the Intel chip.

Table 1: The requirements for the double extended format (and the single
extended format , not shown) specify only minimum numbers ofbits for each
field; manufacturers may implement more.
IEEE FLOATING-POINT NUMBERS

Format/Parameter

Total
bits

Mantissa
bits

Exponent
bits

Single
Double
Double extended

32
64
;:>: 79

24
53
;::64

8
11
;::15

Total
range
3.4 x 1Q38
18 x 10307
;:>: 6 x 104931

FLOATING-POINT NUMBERS AND THE NUMBER LINE
1111111 1111111111 ! 1 I I I I I I I I

n

0

I

I

I

n x2

nx4

Figure 1: The density ofthe numbers representable by floating-point notation
decreases as their magnitudes increase. For each power of2 in the exponent, the
precision drops by 50 percent.

80387 DATA REGISTER
Eight data regi sters
79 78

s

RO

R7

I
I

I
I

...

II

...

I
I

--

I

---

Control register (16 bits)

Instruction pointer (48 bits)

Statu s register (16 bits)

Data pointer (48 bits)

Tag word (16 bits)

I
I

s

I

D

Sigoifioo:: ~

Exponent (15 bits)

R1

...

0

64 63

1

I
I

0

.
e

I

•

I

--

--

S =sign bit

T = tab field (2 bits)

The Intel Coprocessors
The numeric coprocessors that were
available for early 8-bit microcomputers
and the first 16-bit ones were designed to
operate as memory-mapped or I/0
mapped peripherals. To program these
coprocessors, you'd write code to load
numeric values into registers using 1/0 or
memory read/write instructions; you'd
then issue commands in a similar fashion
and retrieve the result. These chips, most
of which predated the IEEE standard,
had the advantage that they could be used
on more than one kind of microproces
sor; however, the programmer had to
know what coprocessor was being used
and how it was mapped into the ma-

Figure 2: Each register is 80 bits wide. Only one 80387 can be used on the system
at a time. The registers can be used as a stack.
chine ' s address space.
The 8087 broke from this trend . Like
the optional FPUs on some large com
puters , the 8087 was designed to be a nu
meric coprocessor extension- an FPU
controlled by the same stream of instruc
tions that fed the 8086 microprocessor.
To program the 8087, you simply placed
floating-point op codes directly into your
software along with those that controlled
the main processor; the CPU and the
8087 worked together to decode and exe

cute those op codes.
If an 8087 was not present, another
mainframe trick could be used: Floating
point instructions could be made to cause
a software interrupt and invoke an emu
lator to simulate the functions of the
8087 in software.
As the IEEE standard evolved and
changed, so did successive generations of
Intel coprocessors. The 80287 was de
signed to conform as closely as possible
continued
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Polynomials: A New Approach
to Transcendentals
he start-up company Cyrix (Rich
ardson, TX) hopes to advance the
T
speed standards for numeric coproces

1-2-3 LIBRARY
A powerful tool containing all the routines nece·
ssary to CREATE & READ LOTUS .WKS & .WK1
spreadsheets. Unlike some products this library
supports the GRAPH & TABLE commands, In
fact It supports the entire LOTUS command set.
Read & Write REALS, INTEGERS, STRINGS &
FORMULAE. Create NAMED TABLES & GRAPHS.
With this library you can prod uce the numerical
output from your programs In the form of work·
ing fully LOTUS compati ble spreadsheets·
ready for your customers to use.

.PIC LIBRARY
Ever wanted to Interface to LOTUS .PIC graphics
products like the superb FflEELANCE or LOTUS
PrlntGraph ? This library Is the answer. Create
your own .PIC graphics Illes, or read & Import
LOTUS created graphics Into your own product.
With this library you can read & write the comm·
ands for moving to a point, drawing a line or pol·
ygon. Control how objects are shaded. Add and
position text In different fonts. This library Is a
full and complete lmplementa•i on of the L01US
.PIC grapl1lcs format.

available for :
DOS

05/2

!:95
!:95
!:t25

$195
$205
$245

!:t20
!:t25
!:150

Shipping : N.Amerlca $15
U.K. CJ +VAT

l<a3J

TO ORDER

PO 's from PLC':s and FORTUNE 1000 companies accepted

CALL or FAX:

01144 932 855702
0932 855702
12 Dale Close, Addlestone, Weybridge
Surrey, KT161NS , England.
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DCA files are the un iversal text lntercl1ange
medium . Text files created with this library con
tain all the Information for Importing Into high·
end wordprocessors and DTP packages. Control
the page length & width, store headers & footers,
change the text font & attributes (eg BOLD, strl·
keout etc. With this professional library you can
convert your simple ASCII text output Into a file
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sors by implementing new and faster
ways of evaluating transcendental func
tions (e.g., sines, cosines, and logs).
Most math coprocessor chips , including
those made by Intel and Weitek, use al
gorithms developed by mathematician
Jack E. Voider for a computer of the
1950s called the CORDIC. These algo
rithms were ideal for the limited hard
ware available at the time, and they ex
hibit good monotonicity; that is, when a
function is expected to increase over a
given interval, the result really does go
up as you increase the argument.
Cyrix, which implemented an ex
tremely fast floating-point multiplier as
part of its chip, chose a different ap
proach that makes especially good use
of that hardware . Transcendental func
tions are approximated by polynomials
of the following form:

(N.Amerlca)
(U.K.)

fllltmtk

~
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calculated to an accuracy 10 bits greater

to the state of the standard in 1982 , and
the 80387 accommodated the final ver
sion of the standard issued in 1985.
Figure 2 shows the 80387 data register
model as seen by the programmer (which
is virtually identical to that of the 8087
and 80287) . Note that each register in the
stack is 80 bits wide and holds a number
in double extended format. Every num
ber that's loaded into the 80387 is con
verted to this format on the way in and
can be rounded, if desired , to a smaller
format on the way out. The large internal
format provides a high degree of preci
sion for intermediate results .
A nice feature of this series of copro
cessors is their ability to manipulate 16-,
32- , and 64-bit integers (as well as
binary-coded-decimal numbers with up
to 18 digits) transparently . Numbers in
each of these formats can be converted
automatically to and from the double ex
tended format during a load or store
operation .
The 80x87 registers can each be ac
cessed in one of two ways: .by its number
(from 0 through 7) or relative to an inter
nal stack pointer. The latter technique

than required for the final result.
By their very nature, polynomials
tend to be much " bumpier" than the
functions they approximate, but the
error decreases with the number of
terms in the expansion. Engineers at
Cyrix were able to prove mathematical
ly that, given enough terms and enough
bits of precision, they could achieve re
sults that were monotonic and correct to
the very last decimal place of an IEEE
double extended floating-point num
ber-better and also faster than the
80387 .
Cyrix, funded by the same venture
capitalists who financed Compaq, Cy
press Semiconductor, and Lotus, should
be selling its 80387-compatible copro
cessors in quantity by the time you read
this , at prices about the same as for a
Weitek coprocessor running at the same
speed .
For a more complete (and quite fasci
nating) description of the techniques
used to implement polynomial approxi
mations on the Cyrix chip, see the Fas
Math 83D87 Accuracy Report cited in
the bibliography.

makes it easy to perform calculations as
you would on a calculator that uses Re
verse Polish notation-and also helps
compilers (which typically convert ex
pressions to this notation) generate code.
Most 80x87 instructions can operate on
the top two elements of the stack and re
place the top one with the result; if de
sired, both of the original operands can
be removed (so that only the result re
mains) by adding a "P" (for pop) to the
end of the assembly language mnemonic
for the instruction .
The 80x87 instructions are too numer
ous to list here , but they include (as all
IEEE processors must) addition, subtrac
tion, multiplication , division, remainder
ing , comparisons , and rounding. There
are also reverse subtraction and division
operations and several transcendentals ,
such as tangent, arctangent, log 2 , and
2x -1 . This last function, which seems
like an unusual one to offer, is handy for
raising numbers to powers , since y• =
2 ( x log,_r) .
There were no sine or cosine functions
on the 8087 or 80287, but the 80387 has
continued
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Figure 3: This also has 80-bit-wide registers. The 68000 can manage more than
one FPU at a time. The Motorola FPU registers cannot be used as a stack.
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Status register (32 bits)

Figure 4: Although the registers are only 32 bits wide, they can be paired for
64-bit operations. There is no provision for double precision extended. The Weitek
3167 uses the address bus for instructions in order to increase throughput.
them, along with a sine and cosine in
·struction. (This handy operation pro
duces both sine and cosine at the same
time, for operations like polar-rectangu
lar conversions.)
Intel has continued to improve its nu
meric coprocessors. Users report that the
33-MHz 80387 runs faster than a 25
MHz 80387 "pushed" to 33 MHz by in
creasing the clock speed, indicating that
the internal architecture has been sped
up between the two versions. And the
Intel 80486 contains a built-in copro
cessor that's fully compatible with the
80387 .
One drawback of the Intel coprocessor

interface is that it doesn't let a single
CPU act as the coordinator for multiple
floating-point processors . You can't
speed up a system still further, or avoid
saving contexts during task switches, by
adding more math chips , as you can with
some architectures.

The Intel Compatibles
Booming sales of Intel math coproces
sors have led at least two companies to
enter the market with faster compatible
chips. Integrated Information Technol
ogy recently announced the NP-3C87,
an 80387 clone thaf the company claims
continued
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operates between two and three times as
quickly when executing certain 80387
instructions. IIT attributes the speedup
to wider internal data paths and algorith
mic improvements.
The NP-3C87 also offers two new fea
tures : an instruction that performs 4 x 4
matrix multiplication and more internal
registers (a total of32) . The latter feature
offers tremendous potential for speedups
in some calculations-particularly ma
trix math-but requires that applications
be recoded to use the additional reg
isters.

NP-3C87 also offers
two new features:
an instruction that
performs 4 x 4 matrix
multiplication and
a total of32
internal registers.
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The other new entry comes from
Cyrix Corp. Its coprocessor, the 83D87,
makes fundamental changes in the way
transcendental functions are calculated
(see the text box "Polynomials: A New
Approach to Transcendentals" on page
340) and performs internal calculations
with 10 more bits of precision than the
80387 . The Cyrix chip performs the
simplest math instructions (e .g., adds
and compares) even faster than IIT's
chip, using only four cycles of the pro
cessor clock; transcendental operations
are up to an order of magnitude faster
than Intel's . In addition, the chip con
tains features that will let it operate as a
memory-mapped peripheral. This fea
ture can save still more time during loads
and stores (at the expense of a little more
programming effort) and should let mul
tiple coprocessors coexist in a system.

The Motorola 68881 and 68882
The Motorola floating-point coproces
sors , the 68881and68882, offer most of
the same features as the 80387 and kin,
but with a few key differences. (The reg
ister model and internal architecture of

the 68881/68882 are shown in figure 3.)
First, they don 't support the stack mode
of the Intel processors, nor do they sup
port 64-bit signed integers (at least not
directly) . But they do support byte-size
quantities, which makes them compat
ible with all the data types offered by the
68000 family. The Motorola coproces
sors also feature some transcendental
functions not offered by the Intel
models , including one that directly cal
culates lOX, hyperbolic sine and tangent.
There are also more available constants
in the processor' s ROM.
Unlike Intel, Motorola didn't make
provisions for a math coprocessor exten
sion in the earliest versions of its CPUs.
The 68000, the 68008 , and the 68010
didn't directly support a coprocesso~
whose instructions were part of the
CPU's instruction stream. (The 68020
and 68030 do contain support for copro
cessor instructions.) For this reason ,
Motorola cleverly designed the 68881
and 68882 to be controlled by memory
mapped I/O cycles that could be gener
ated either by a processor's hardware or
by software.
Since the coprocessors use op codes
that weren't implemented on the earlier
processors , they can trap the floating
point op codes (which cause an excep
tion) and talk to the coprocessor with
software. There's a small speed penalty
when operating in this mode, but the re
sult is that any microprocessor that uses a
bus with Motorola-style timings (includ
ing a 6809 or even a 6502) could conceiv
ably be set up to use these math chips.
The coprocessor support built into the
68020 and 68030 allows up to seven math
chips to exist in the same system; the
number of the coprocessor is part of the
op code . This is a useful feature for
multitasking systems, where many users
might be doing floating-point math . In
theory , a smart program loader could
patch the executable image so that differ
ent tasks on a multitasking system used
different coprocessors. This would elim
inate the need to save and restore the co
processor context during task switches.
The 68881 and 68882 have similar ar
chitectures. However, the 68882 adds
special hardware to perform rapid con
versions between external formats and
the internal double extended format.

The Weitek Abacus 3167
Weitek makes numeric coprocessors that
work with several CPU architectures, in
cluding Sun's SPARC and the Motorola
family. Its best-seller, however, is the
3167 , a single-chip numeric coprocessor
continued

Hayes fever.
(

\

\

2400etc/e
V.42 compliant

Get fast relieffrom high prices with ATl's

bigh-perfonnance,error-free modem for
afraction ofthe price.

r:l
~

111

~l

Allergic to high modem prices?
Here's news that will clear your
- - head, not your budget.
ATI®Technologies' 2400etc/e®
external modem* meets the competition
feature for feature ... and then some!
Remarkably, it costs iust a fraction of the
price.
Relief is fast. With MNP®level 5 data
compression, the 2400etc/e's throughput
speed exceeds 4800bps, thereby lowering
transmission costs.
The 2400etc/e complies with the
CCITI V.42 error-control standard, in
cluding LAP-Mand MNP, for 100% error-

free data transfer. As well as offering
synchronous operation, it's fully compat
ible with the standard and extended
Hayes®'AT' command sets. Plus, ATl's
easy-set front panel controls provide
convenient access to frequently used
commands.
Don't suffer from high prices. The ATI
2400etc/e external modem cures Hayes
fever for only $299:* And that's nothing
to sneeze at.
You'll be relieved to know that ATI also
offers a high-performance internal modem,
the 2400etch", at an equally non-allergic
price. Only $239.**

' Conforms to CCITI V.22, V. 22bis, Bell 103 and Bell 212A standa rds. ® ATI and 2400etc ore registered lrodemorks of ATI Technologies Inc;
Hayes is a registered trademark of Hayes Microcomputer Products, Inc; MNP is o registered tradema rk of Microcorn , Inc. ' ' .'v\anufacturer's suggesled re tail price.

Circle 28 011 Reader Service Card

For more information,
contact your supplier or
ATI Technologies Inc.
3761 Victoria PorkAvenue
Scarborough, Ontario
Canada MIW 352
Tel : (416) 756-0718
Fox: (416) 756-0720

«l@:J+1[e)(•[;Jl£Jl4@»
Technology you can ~

HANDS

ON

UNDER THE HOOD

for the Intel 80386. (An older version of
the same processor, the 1167, was imple
mented with more than one chip on a
daughterboard.)
The 3167, like the 1167 (and unlike
the other 80386-compatible numeric co
processors) , doesn't use the 80386's
built-in coprocessor interface. This lets it
coexist with an 80387 (or a clone there
of) ia the same system. The 3167 is
memory-mapped into a fixed 64K-byte
block of the CPU's physical address

8051

space: addresses COOOOOOO to
COOOFFFF hexadecimal. The copro
cessor interprets reads and writes within
this block in an unusual way: The data
bus carries the data, if any, and the ad
dress tells the processor which operation
is to be performed! This novel parallel
approach is one reason for the 3167's ef
ficiency relative to the 80387.
A block diagram of the 3167's simple
register model is shown in figure 4 . Its
register set can store either 32 single real

68HC11
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quant1t1es or 16 double real quantities.
The double extended format isn't sup
ported ; this means that the coprocessor
doesn't, technically speaking, fully con
form to the IEEE specification. It also
may cause some loss of precision relative
to either the 80387 or its clones, since the
result of every operation is rounded back
to double real format. This lack of preci
sion isn't a problem for many applica
tions, however, and the Weitek processor
is quite fast, so it's gaining support from
many compiler and application vendors.
The Weitek's instruction set is lean
and mean, and it omits instructions to
quickly load useful constants (imple
mented on other processors in this
group) . This type of instruction isn't as
necessary on the 3167 as it is on the other
chips because of the unique coprocessor
interface; it doesn 't cost anything to put
the constant on the data bus while the
load instruction is on the address bus .
The 3167 also has a class of instruction
more commonly seen in signal proces
sors: a multiply-and-accumulate instruc
tion that's useful for fast Fourier trans
forms (used in digital signal processing)
and similar operations.
The Weitek interface also offers an
other feature that clever programmers
are sure to exploit. Because of the encod
ings of the instructions , which place the
source and destination register numbers
in the least significant bits of a memory
address, the rep.eated string load and
store instructions of the 80386 can be
used to perform matrix math . As the ad
dress increments, so do the source and
destination register locations for arith
metic operations .
There is, however, one real snag in
volved in using the Weitek coprocessor
that programmers and users need to
know about. The coprocessor's fixed
memory-mapped address is above the 1
megabyte boundary of the 80386's real
mode . Thus, any program that wants to
use the Weitek coprocessor under DOS
must either run in protected mode (via a
DOS extender) or in virtual 8086 mode
under the Compaq Extended Memory
Manager, 386Max, or another memory
manager that manipulates the 80386's
paging unit. Therefore, developers who
wish to exploit the Weitek coprocessor
may need to license or write a DOS ex
tender, and some users may need to go
out and buy a memory manager. These
problems disappear , of course , under
Unix and other protected-mode operat
ing systems.
Weitek is currently the only company
known to be developing a coprocessor for
continued
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the 80486 microprocessor. The 80486,
with its on-board FPU, doesn't imple
ment Intel's external coprocessor inter
face, so external coprocessors have to be
memory-mapped . Chances are, how
ever, that most customers who don't want
to use the 80486 FPU will take advantage
of the expected drop in 80386 prices and
buy a fast 80386 instead.

Internal Architectures
While all the internal architectures of
the three company's processors are very
different, all perform similar functions
in similar ways. Before two floating
point numbers can be added, the mantis
sas must be shifted so that the bits with
corresponding values line up; all the co
processors contain barrel shifters to do
this . Shifters are also used to normalize
the results of instructions.
Many operations-especially tran
scendentals-require numbers to pass
several times through an ALU , which
performs simple additions and multipli
cations. For this reason, all the architec
tures are laid out so that the output of the
ALU can be fed back to the input through
a latch . Each coprocessor also contains a
ROM with handy constants for transcen
dental operations and special-purpose
hardware for rounding numbers.
Every floating-point coprocessor in
this group is controlled by a micro
sequencer, a control unit that coordinates
internal operations by executing micro
code (i.e ., machine language instruc
tions embedded on the chip) . The micro
sequencer works as a traffic cop for data
within the coprocessor, routing every
thing to the location where it's needed. It
also manages communications with the
host CPU, which can be a tricky task
when the host and the coprocessor are
processing data concurrently.

Synchronization
Virtually all math coprocessors can per
form floating-point operations while the
main processor crunches integers. How
ever, unlike most integer operations,
floating-point instructions can take
widely varying amounts of time to exe
cute depending on the operand(s) and the
state of the processor. This means that a
program may not know-anthropomor
phically speaking-when it's OK to sub
mit the next instruction to the math chip.
Therefore , each system must provide a
way to synchronize the CPU with the co
processor. Usually, this is done by halt
ing the CPU until the coprocessor is
ready to accept the next instruction.
The original Intel 8087 required the
8088 or 8086 to execute an instruction
348
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called FWAIT (floating-point wait) be
fore each floating-point operation. If the
coprocessor isn 't ready when the FWAIT
is issued, the CPU simply waits until it
is. The requirement for FWAITs was re
moved in later members of the 80x86
family; in the 80286/7 and 80386/7, a
hardware signal lets the CPU know it has
to wait before submitting the instruction .
Unfortunately , most real-mode com
pilers generate FWAITs to ensure that
the code is compatible with all members
of the Intel processor family, resulting in
a small but significant performance hit.
The Weitek 3167 looks like memory
to the 80386, and it uses the 80386's
READY- line to generate wait states if
the coprocessor isn't ready to accept an
instruction . However, the 3167 has a
built-in instruction queue and overlaps
execution of successive instructions .
Therefore, there 's no wait in many cases.
The Motorola coprocessors use a sta
tus register to indicate when they're
busy. The 68020 and 68030 poll this reg
ister automatically with microcode ;
other microprocessors poll it with soft
ware . A certain amount of instruction
overlap is also possible in these chips .

Other Chips

tor. Some of the more advanced Motorola
digital signal processors-rumored to be
candidates for future versions of the
NeXT Computer-are also good acceler
ators for floating-point math .

Picking a Math Chip
If you're in the market for a math chip ,
your choice will depend largely on the
kind of CPU you have and the software
you expect to run . Generally speaking,
the coprocessor manufactured by the
same company as the host CPU-or
clones thereof-will have the most uni
versal support and the most reasonable
prices. You'll probably save on develop
ment tools as well if you choose this
route; odds are that any compiler you al
ready own will generate code for these
chips.
If you're looking to use a more power
ful math chip that isn't code-compatible
with the CPU maker's coprocessor, you
may be able to ensure compatibility by
buying chips and development tools from
the same source. MicroWay, for exam
ple, is the primary distributor of Weitek
coprocessors and also sells several com
pilers to support them .
For the heaviest number-crunching
applications , you may wish to look into
arrays of external processors, such as the
MicroWay Quadputer. If you take this
route, however , be prepared to shell out
cash for expensive hardware and soft
ware to support these boards. •

It's possible to use chips besides the ones
mentioned above to implement or speed
up floating-point math. Most of these are
autonomous processors that are loosely
coupled to the host via memory- or I/0
mapped interfaces; they don 't get their
commands directly from the host's in BIBLIOGRAPHY
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bility and the reliability of time-tested software. More
than 100,000 satisfied users trust their work to PC
MOS each day. Our latest version features an easy
to-use install program, lets you re-boot individual
workstations, and supports high-resolution, bit
mapped color graphics.
Call us today. We'll show you how to add multiple
dimensions to your PC.

THE SOFTWARE LINK
3577 Parkway Lane, Norcross, GA 30092
1-800-451-LINK, (404) 448-5465
FAX: (404) 263-6474 TELEX: 4996147 SWLINK
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VARS and RESELLERS:
Ask about our Sales Support Program

New
lower Price
and Free
PRO·C Work Bench

"Mary had a 4GL
whose performance
was very slow
and everywhere
that Mary went
the run-times
had to go."

Accelerate
Your ·Productivity
Pro-C gives you the greatest gift in the computer world - time. You get high quality,
fully commented, error free C source code in a fraction of the time it would take to
write it by hand.
Pro-C has always saved you time and that saved you money. Now you save even
more. Vestronix has dropped the price of Pro-C from $675 US to $399.00! And Pro-C
Work Bench, the C source code libraries that let you quickly customize your
application, is absolutely FREE! A great program at great savings.
Pro-C will increase your ability to create programs quickly by generating the source
code for menus, reports, screens, windows, and multi-file batch updates. Textbook
quality C code is written by us, while the elegant system solutions and exciting new
algorithms are created by you.
Pro-C looks and feels like a 4GL, but it's not. You can do prototyping, layout, design
and generation of applications without learning a proprietary language, needing
massive amounts of memory, or ending up with slow running programs. Best of all
Pro-C doesn't require any run-time licenses. Finally, a company that treats you like
royalty instead of forcing you to pay them.
Pro-C - the programming partner that does the boring, repetitive coding without
complaint, pays for itself every time you use it, and doesn't argue with your obviously
brilliant program designs.
With PRO-C, everybody's a winner.

PRp-C

Order yours to-day. Call
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STROKE-CHARACTER
GRAPHICS

Stroke characters allow
you to easily mix text
and graphics

ore and more often, text and
graphics are sharing the
stage on our CRTs . Today ' s
presentation, CAD , and
desktop publishing software demand si
multaneous text and graphics display.
Such demands are already met by some
systems: On the Macintosh, the ground
floor primitives that underpin Quick
Draw are also used to display text. Other
systems carry a legacy of the glass-tele
type past. Although things are getting
better, on the IBM PC you're usually in
either text mode or graphics mode .
The simultaneous presentation of text
and graphics on the screen suggests that
software combining the two can be sim
plified if you resolve text display into
a series of graphics commands. (CAD
software is a good candidate.) This idea
feels comfortable; after all, when you
pick up a pencil and print a note to your
self, you form the characters out of line
segments. You should be able to duplicate
that action on the computer: Don't dis
play the character, draw it. Then you can
use the line-drawing graphics commands
that are surely al ready in whatever
graphics package you're using as the low
level drivers for text display .
Characters drawn in this fashion are
referred to as stroke characters. They are
distinguished from the block characters
(also referred to as bit-mapped) that you
see when a PC display is in alphanumeric
mode (see "The ABCs of Digital Type ,"
November 1989 BYTE). While software
displays a stroke character by generating
line segments, it forms block characters
by copying a bit image (usually kept in
ROM) onto the screen. Firmware on the
graphics board usually handles block-
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character display by scanning screen
memory, determining where a particular
character is to be displayed, and passing
the bit image of the character to the
display hardware.
Stroke characters have some distinct
advantages over block characters. You
can draw stroke characters aligned to any
pi xel on the screen ; typically , block
characters must be displayed at character
boundaries. Most important on the PC ,
you can easily mix stroke characters and
graphics . The mi x is even easier if the
graphics package has to perform sizing
(zooming in on portions of the graphics),
rotation (viewing objects from different
angles), or clipping (for multiple win
dows) . Now that I've mentioned sizing
and clipping, I can talk about the funda
mentals of graphical windowing systems
and how stroke characters fit in.

The View from the Window
A window is an imaginary chalkboard on
which your program does its drawing

(see figure 1) . From a mathematical per
spective, a window is a rectangular re
gion located somewhere in the (x,y)
plane. Your software establishes the win
dow 's location by specifying the coordi
nates of two of the rectangle ' s opposing
corners. In the example given in figure
1, the identifying corners are upper left
and lower right. This is how the Mac's
QuickDraw describes all rectangular ob
jects-even grafports .
Some graphics packages expect you to
define a rectangle by specifying the co
ordinates of a corner and the rectangle's
width and height. This style is used by
Presentation Manager and the X Window
System, although PM positions the rect
angle by its lower left corner and the X
Window System by its upper left corner.
So much for standardization .
As in real-world windows , the window
shown in figure 1 restricts your pro
gram's drawing area. Imagine that
you 've drawn a 10-inch line on a piece of
continued
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CONCEPT OF A WINDOW
Computer screen

Imaginary drawing plane

y
y1 -----....-------....

Window

I r\f""\I/ I

X2

X1

x

. CViowport

Figure 1: A window defined by the rectangle ((x 1 ,y 1), (x2 ,y2 )) is mapped to a
computer display. Notice that only the part of the text within the window is displayed
on the screen.

CONCEPT OF
A VIEWPORT

· ·IIJ
L
Viewport

Window

..

•••

~-- - - ---

Figure 2: If the viewport area is larger
than the window area, objects grow in
size accordingly. Software can use this
to perform zaoming operations.

paper. Now imagine that you 've cut a
square hole-3 inches on a side-in a
large piece of cardboard, and you've laid
that cardboard on your drawing paper.
Only a portion of your 10-inch line shows
through; you have "clipped" the line into
a shorter line se5ment. That hole in the
cardboard is a good model of how a win
dow limits what is finally displayed .
Often, the window is called a clipping
window. On some systems, the clipping
window is best thought of as a hole
through which you can see a portion of a
theoretically infinite drawing plane. By
moving this hole about on the plane, you
reveal different views.
As your program draws inside the
window, the results are displayed on the
screen. Just where the contents of the
window appear is determined by the
viewport, which is another rectangular
region whose location and dimensions
are defined in the same way I have de
352
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fined a window . However, the position
and size of the viewport are restricted by
the size of your display screen.
The act of copying a window's con
tents to the viewport does not produce a
real "copy" in the sense of data being
moved from one place to another. Every
thing takes place in algorithms that
transform or map a window object's co
ordinates to the corresponding viewport
coordinates.
There's no requirement that the view
port's dimensions match the window's
dimensions . If the viewport is wider than
the window, objects in the window will
appear horizontally stretched . A taller
viewport will vertically stretch items
(see figure 2). So, by varying the ratios
between the viewport's dimensions and
the window's dimensions, you can mag
nify or reduce objects that your software
has drawn in the window.

Clipping Levels
Clipping is one of those troublesome-but
necessary jobs. Troublesome because
what it amounts to is doing a lot of calcu
lations just to figure out what not to
display (but it' s no worse than hidden
line removal, which I will not cover
here). Necessary because if you don't do
it, you end up with a mess on the screen.
When you talk about text display, it's
important to identify just what sort of
clipping is taking place. There are three
levels of text-clipping precision: string,
character, and stroke.
At string-clipping precision, software
determines if an entire string will fit in
the window. The string is written only if
all its characters will fit. String clipping
could be handy if you're putting together

a text-editing package and you want to
provide word wrapping. Your word pro
cessing application could pass single
words at a time to the graphics package to
be clipped appropriately. Provided that
your graphics package is smart enough to
return a flag indicating that clipping has
taken place, string clipping is also useful
whenever you' re writing text near the
bottom of a window (as in a terminal
emulation package) and you don't want to
display a line of text that might get cut off
at the hip . So, ifthe terminal package at
tempts to display a string and discovers
that the string has been clipped , it can
scroll the window and re-try the string
display.
Character-clipping precision simply
means that the graphics software will
draw a character only if that character
will fit in the window. This is the kind of
clipping that takes place on a PC when
ever you run text-mode-based window
software , since the software addresses
character-rather than pixel-locations.
Usually , this clipping is implicit; the
software first determines whether the
character will fit , and , if not, it either
wraps the character to the next line or
drops it in the bit bucket.
Software that supports stroke preci
sion will clip only those portions of each
character in the text that will not fit in the
window . Stroke precision is useful in a
variety of applications, CAD in particu
lar. You'll also see it used in software
that allows panning and zooming opera
tions on text-desktop publishing, for ex
ample . Luckily, if the routines that g~n
erate text call on line-drawing routines
that already support clipping, you get
stroke-precision clipping as a freebie.
Since that's precisely what the software
provided with this month's column does,
my stroke-character graphics package
uses stroke-precision clipping .

Inside Clipping
Now that you've read so much about it ,
how do you do stroke-precision clipping?
You might try a brute-force approach and
simply figure you can add clipping at the
lowest level-that is, to whatever routine
actually lights a dot on the screen .
Whenever a dot was about to be turned
on, your software would ask itself wheth
er that dot was within the clipping win
dow. If not, the routine returns without
activating the pixel.
But not only is this technique time- ,
consuming (for lineS'with large portions
lying outside the window, a lot of wheel
spinning would be going on), but it would
also be a real brain twister to code. Any
continued
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DTK 386 systems deliver more
MIPS for the money. Superior per
formance at prices that are hard to
beat. Better value.
33 MHz. Take our 33 MHz model,
for example. Its innovative high speed
write-back cache memory and 80386
33 microprocessor combine to deliver
zero wait state performance, a MIPS
rating of 8.17 and Landmark Speed of
58.7MHz.
It's the fastest system in its class.
And features like 8 expansion slots
and room for up to 8 MB of 100 nsec
RAM on board make it one of the
most flexible, too.
25MHz. The 25 MHz KEEN-2500
has the same cache memory scheme
as the 33 MHz unit. It delivers 6.2
MIPS and a Landmark Speed of 32.5.
MIPS Magazine called it: "... one of
the best high-performance bargains
we've seen."
It's available in desktop and tower
configurations and is Novell certified
for use with NetWare. And
XXCAL Testing Labs certi
fied it for compatibility
with a long list of hard
ware products, operating
systems and, of course, the
latest high-performance
software.
The tower model sup
ports up to five half-height
drives and both desktop
and tower models are fully
featured to carry you far
into the future. It's a lot of
box for the buck.
20MHz. DTK offers two
top-performing 20 MHz
systems that are both
exceptional values. The
KEEN-2030B is a small
footprint model with two
serial and one
parallel ports
and a 32-bit

Clearly Superior.

RAM card for up to 8 MB of DRAM.
With a Landmark Speed rating of 25.5
MHz, it delivers full 32-bit perform
ance at a 386SX price. And it's FCC
Class B certified for home use.
The KEEN-2000 has two serial and
one parallel ports and eight expansion
slots including two 32-bit slots for up to
17 MB of local memory. Its Landmark
Speed rating is 27.3 MHz, and it's
available in desktop or tower models.
So when you need the performance
that only a top-rated 386 can provide,
get more box for the buck from DTK.
Call or write DTK COMPUTER Inc.,
15711 E. Valley Blvd., City of Industry,
CA 91744. Tel: (818) 333-7533
Fax: (818) 333-5429
BBS: (818) 333-6548
Miami, FL (305) 477-7440
Houston, TX (713) 568-6688
Elk Grove Village, IL (708) 593-3080
Edison, NJ (201) 417-0300

DTK. lntel 386, NetWare, Novell, and XXCAL are registered trademarks of
Datatech Enterprises Co., Ud.; Inte l Corpo ration; Novell, Inc. and XXCAL. Inc. respectively.
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NINE CLIPPING REGIONS

r
:
Set bit 3 if point
is above this

Set bit O if point is
to right of this line
•

li~_e_\ ___ )~----------. ---~-- - - Window

•B

c•

- - - -- - -- -1 - - - - - - - - - - - - t, -- --- --- -.._ Set bit 1 if point is
below this line

'.._ Set bit 2 if point is
to left of this line

Figure 3: Matching point coordinates with the window boundaries, the graphics
software determines where a point lies in relation to the clipping window. So point A
would return a clipping code of JOO}z,· point B, 00002 ; and point C, 01002 •

LINE CLIPPING
B

A

Figure 4: The clipping ofline L 1 is
successful, since the software can
project point B to point B '. The clipping
ofline L2 fails-projecting C to C' and D
to D 'produces a segment that is still
outside the window.
software running at the level of lighting
pixels on the screen would be working in
viewport coordinates. Clipping occurs in
window coordinates, and some substan
tial math takes place in converting from
window to viewport coordinates.
Since stroke characters are composed
entirely of lines (you 'll see shortly that
the dot on an i can be coded as a 1-pixel
long line), it is more efficient to clip the
line at the window and pass the coordi
nates of the resulting, shortened segment
to the routines that actually draw in the
viewport.
The usual technique for clipping lines
354
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begins by splitting the drawing plane into
nine regions defined by the borders of the
clipping window (see figure 3) . When
the software examines a line for the pur
pose of clipping , it determines which of
these regions each endpoint lies within
and assigns to each endpoint a clipping
code. The clipping code is a 4-bit num
ber, with each bit corresponding to a re
gion . The bit settings are arranged so
that, by forming the bitwise AND of the
codes for a line's two endpoints, soft
ware can deduce whether a portion of the
line might lie within the window . A code
of all Os indicates that the point lies with
in the window. The clipping routine
therefore follows this procedure:
1. Determine the clipping codes of
both endpoints of the line
segment.
2. If both endpoints return clipping
code 0, the line segment lies
entirely within the window . Exit.
3. Form the logical AND of the two
clipping codes. If the result is not
0, the line segment lies entirely
outside the window . Exit,
indicating that the line is entirely
invisible.
4. If the result of step 3 is 0, a
portion of the line segment may lie
within the window . Any endpoint
whose clipping code is not 0 is
projected (along the segment) to the
nearest appropriate window
border. Reevaluate the clipping codes
and return to step 2.
Step 4 is the most complex, since it in

volves geometry that can get moderately
hairy . If you ' re deeply interested , see the
text box " What's in the Window? " on
page 360. Otherwise, just look at figure
4. Line L 1 extends from point A to point
B. Since point A is within the window ,
the software leaves it alone . Point B,
however, is above the window , so •1<::
software must project it down to the top
most border (to point B '). It is the seg
ment extending from A to B' that actu
ally appears in the viewport.
Even this algorithm can do some
wheel spinning. Examine line Li in fig
ure 4. When the software evaluates point
C, it determines that the point is below
the clipping window . So it projects C
along Li to C ', which lies along the line
defining the window ' s bottom border.
Since D lies to the left of the window , the
software projects it to D '. The results
don 't do much for Li , and the segment
still lies outside the window . This is a
special case not covered in the steps I
gave above, but the software has to be
aware of it. Thus , if after projecting both
endpoints to new locations the resulting
segment still lies outside the window, the
clipping algorithm gives up and marks
the line as undisplayable.

Character Building
Bit-mapped characters are easy to con
struct; they are simply bit patterns cop
ied out of ROM and onto the display
screen. A bit set to 1 in graphics ROM
appears as a lit pixel on the display. (You
can maneuver some pointers on the PC
so that the firmware retrieves the charac
ter definitions from a user-built table in
RAM .) Stroke characters are more ab
stract; you're not lighting pixels, you ' re
drawing lines . The line command lights
the pixels.
My software defines stroke characters
as a series of graphics commands that
specify the direction and distance of
travel for an imaginary pen. The charac
ter-drawing routine can also specify
whether the pen is raised or lowered . As
an example, see the stroke definition for
the character B in figure 5. Two com
mands-MOVE and LINE-are all that
the software needs to create the charac
ter. Each command takes two argu
ments : first, the number of pixels to
move in the x direction ; second, the num
ber of pixels to move in the y direction .
MOVE lifts the pen before moving it,
while LINE actually draws a line.
Whenever the software is about to
draw a character, the pen begins in the
lower-left pixel-a position called the
character origin. To draw a string of
continued
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Don't Move!
without telling
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Clip out form below
and mail to:

BYTE Magazine
P.O. Box 555
Hightstown, NJ 08520
At least 8 week before yo u move,
please give us yo ur new address and /or
name change

characters , you specify the character ori
gin of the starting character. After it
draws each character, the software up
dates the pen location to the next charac
ter' s origin. (For simplicity's sake, my
software assumes that a character fits
within an 8- by 8-pixel grid-known as
the font rectangle-and that the character
set is monospaced.)
This arrangement doesn't handle dots
for i and j . I've added this capability by
placing a hook in the software so that ,
when the last command in a stroke char
acter's definition is a MOVE command,
the destination of the MOVE is the site of
a dot. If you treat a dot as a 1-pixel-long

STROKES FOR THE
LETTERS Move 1

1
O6
4 0
1 -1
0 -1
-1 -1
-4 0

Lin e
Lin e
Line
Line
Line
Line

y

t

(Please Print)

Move 4 O
Line
Line
Line
Line

1 -1
0 -1
-1 -1
-4 O

-x
:::>

"'3

:::>

(I)

"'3

(I)

Q
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"
:;.
"
§

r;:;·

Figure 5: On the left is a stroke
character B as it appears when drawn
at the normal size. On the right
are the stroke commands used to
generate the B.

line, all the clipping and window-to
viewport transformations are preserved .
All the information needed for the
character set must be captured into some
kind of data structure. I've designed one
that carries the essentials; you 'II find it
diagramed in figure 6. The character
height and character width variables de
fine the maximum height and width of a
stroke character-which also happen to
be the dimensions of the font rectangle .
These dimensions serve two purposes :
From them , the software can determine
where to reposition the pen as it draws
each successive stroke . The software
also uses the width and height to calcu
late the size of the rectangle that must be
cleared (i .e., filled with the current
background color) before a character is
drawn . (I've included a transparency
flag variable in this month 's software. If
you set it , the software does not clear the
background field prior to drawing the
character.)
Information that the software uses to
actually draw the character is held in two
arrays . The character pointer array is a
set of integer offsets . Whenever the soft
ware wants to draw a character, it re
solves that character's ASCII value into
an index to that array. The software then
uses the pointer at that index as an offset
into the character data where the com
mands defining the character begin .
Each drawing command is com
pressed into a 16-bit word (see figure 7) .
Two bits hold the command number, 1 is
used as a flag to indicate the last com
mand in a series, and the remaining bits
continued
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Figure 6: Data structures for defining stroke characters. Each printable character
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in the character set is associated with a pointer in the character pointer array. Each
pointer indicates an offset into the data array where the commands defining the
character begin.

CALL US FOR FULL
CATALOG!!!
IF YOU DON'T SEE YOUR
PRODUCT LISTED
PLEASE CALL US!
ACCOUNTING
ACCPAC BPl(eachl

259.00
89.00
175.00
129.00
235.00
48.00
175.00

OacAccount1ng 4.0

DacBonusPack4.0
Managing Your Money
Peachtree w/ Data Query
Ouicken3.0
Timeslips Ill
Turbo Tax

49.00

CAD
Autosketch
Design Cad
Design Cad 30
Generic30Drafling

95.00
159.00
209.00

Generic Cadd Level 3

169.00

192.00

COMMUNICATION
119.00

Carbon Copy Plus
Close Up Supporl
Crose·Up Cus1omer
Crosstalk Mark4
Mirror Ill
PC Anywhere Ill
Procomm Plus
Smarterm240

169.00

129.00
142.00
55.00
69.00
52.00
199.00

DATABASE
Ask Sam
Clipper5.0
R & RClipper/Fox Base Module
OB FasVOOS Plus
DBManV
DBASElll+

DBASE IV
OBXL · Diamond
Data Ease
Foxbase Plus Mu!ti-user
FoxbasePlus

PCFlle:DB
ParadoxV3.0
Clarion Prolessional Developer
R & A Relational Report Writer
RBase For DOS
Reflex2.0
UI Programmer Release 2

179.00
509.00
45.00
179.00
209.00
419.00
489.00
145.00

499.00
299.00
199.00
59.00
479.00
409.00
109.00
499.00

169.00
359.00

DISK UTILITY
52.00

1 Dir Plus

Automenu
Copy II PC
Fastback Plus

39.00
25.00
109.00

Fas"rax

35.00
89.00
89.00
89.00
79.00
79.00
39.00
35.00
52.00
49.00
85.00

Mace Gold
Norton Commande1
Norton Utili!ies Advanced
PC Tools Deluxe 5.5
PC·Kwik Powerpak
O·Dosll

Speedstor
Spinrile

vcactie
VFeatureDeluxe

GRAPHICS
479.00
345.00

Ans &Leners Graphic Editor
Coral Draw Windows
Designer
Freelance Plus
GEM/3 Draw Plus
Gem Presentaion Team
Graph.Jn-The-Box
Grapher
Harvard Graphics
Hot Shot Graphics
Laseriorq
PCPain1brushlV
Perspective Jr.
Print A Pio!
Publisher's Paintbrush
Show Panner FX
Sur1er

449.00

349.00
179.00
289.00
75.00
145.00
295.00
149.00
79.00
65.00
99.00
105.00
16900

229.00
365.00

HARDWARE
ATI VGA Wonder 512
479.00
Complete Half-Page Scanner
195.00
Complete FaK 9600
469.00
Complete Hand Scannerl400
169.00
Copy II Op1ion Board DeluKe
119.00
Intel Inboard 386 AT OK
869.00
Logrtech Serial 01 Bus Mouse C9
65.00
Masterpiece
89.00
Masterpiece Plus
105.00
Microsoft Serial or Bus Mouse w/Paint 105.00
Microsoft Serial or Bus Mouse wlWindow 145.00
Pacific Da1a25inoneCartndge
295.00
Paradise VGA Professional Card
435.00
Polaroid Palene Plus (EGA)
2399.00
Prac Periph 1200 Int
69.00
Prac Periph 2400 SAwlMNP
215.00
Prac Periph 2400 w/MNP In!
179.00
Prodesigner Plus 512K
435.00
Scan Man Plus
199.00
Sota2861
279.00
Sota3861
499.00
Worldport 2400 Modem
259.00
Worldport 2496 Fax
509.00

INTERNATIONAL ORDERS

INTEGRATED
Enable (lncl F1!eSemr)
Framework HI
PFS First Choice

449.00
455.00

99.00
229.00
475.00
455.00

O& A3.0
Smartwarell
Symphony
Wo<l<s

105.00

NETWORKING
Novel!Netwa1e286V2.15
BTrieveNetwork
Novell ELS Level U1·8 User
Western Digital Ethercard Plus
NE 1000 Elhernet Card
NE 2000 16 Bi! E!hemet Card
Novell Netware 386
NovellSFTV2.15
XOL Relational Da1a Base

2020.00
385.00
1165.00

239.00
175.00
209.00
5175.00
3050.00
505.00

OPERATING SYSTEMS
IBM DOS3.3
IBMDOS 4.01
OS/2 StandardEd1tion

95.00
125.00
295.00

INFORMATION
MANAGMENT
IZE

69.00
79.00
279.00
285.00

Who What When

119.00

Prime Time
TornadoW/library
Agenda

PROGRAMMING
Brainmaker
B11e!
ZortechCH
MSC Compiler
C Tools Plus
MS Fortran
GraphpakPro
LatticeCCompiler
Macro Assembler
Norton On-Line Guide

Ouick C
Ouickbasic
SmalltalkPresentaionManager
SmalltafkV286
TurboC
TurboC Pro Pack
TurboCTools
Turbo Pascal Pro Pa ck
Turbo Pascal V 5.5
Turbo Professional

149.00
175.00
125.00
299.00
92.00
299.00
119.00

239.00
99.00
59.00
67.00
67.00
299.00
145.00
99.00
169.00
92.00
169.00
99.00
79.00

PROJECT
MANAGEMENT
Harvard Project Ill
Scitor Projecl Scheclu!e1 IV
Superproject Expert

askSam is the only program that offers unstructured free-form
information management that ranges from personal information to
complex searches and retrieval of information from large text files,
books and databases.Information can be entered in random
fashion and can be retrieved in any organized method. It was used
by the Senate for text retrieval during the Iran-Contra hearings.
ASK SAM Version 4.2 $179.00

435.00
429.00
455.00

WE SHIP TO APO & FPO
ADRESSES
nmeline3.0

385.00

DESKTOP PUBLISHING
Formwoni wilh Fill File
G0Scrip1
Go Scrip! Plus
Newsmas!erll
PFS 1st Publisher
Per:FaRM
Print Shop
PrintmasterPlus
Ventura Protessional Extension
Ventura Publisher
Xerox Graph
Adobe lllustrator Windows
Bitsream Fon!s
Formtool WIGrealesl Hits
Omnipage 386
Pagemake1 3.0

89.00
139.00
259.00
49.00
79.00
172.00

39.00
37.00
379.00
545.00
195.00
409.00
45%0fflist

59.00
619.00
489.00

Ha l
Lotus 1·2·3Vers2.01
lotus 1·2·3Veis3.0or2.2
lucid3D
Quattro
See More 1-2-3
Sideways
Supercalc V

89.00
319.00
109.00
319.00
349.00
6-0 .00
105.00
49.00
42.00

319.00

UTILITY
386 To The Max Pro
Above Disk
Brooklyn Bridge (Serial or Paralell)
Copywrite/Ze1odisk w/Aescue
Desklink
Deskview386
Desqview
Flowcharting II Plus
Hyperpad
Intelligent Back Up
ln1eractive Easy Flow
lap Link Release Ill
Limsim4.0
Magellan
Mathematica386
Malhcad 2.5

So ~ bytes

Software Bridge
X-TreePro

45.00
45.00

89.00
69.00
89.00
39.00
89.00
75.00

WINDOWS
AM I
AMIPro!essional
Crosstalk For Windows
DB Fasl/Windows
Superbase 2
Superbase4
PC Paintbrush Plus tor Windows
Windows286
Windows386
Windows Development Toolki1
Windows Graph Plus
HOC Windows Express

129.00
319.00

129.00
179.00
179.00
409.00
99.00
67.00
139.00

339.00
345.00

45.00

WORD PROCESSING

SPREADSHEET
A\lways Forlolus
Excel

Memory Male
Norton Editor
Org PlusAdvancecl
Pizazz Plus
Print0 4.0

99.00
55.00
75.00
65.00
99.00
125.00
79.00
139.00
59.00
79.00

Displaywrite lV
Grammatiklll
PFS Professional Write
Rightwri!er
The Perfect Addition
Word5.0
Word Per1ect5.I
Word Per1ect OS2 5.1
Word Perfect Ne! Add·On 5.1
Word Perfect Net Add-On 5.0
Wo1ds!ar5.5
XywritelllPlus

289.00
52.00
145.00

52.00
39.00
235.00
265.00
265.00
169.00

75.00
209.00
229.00

XENIX
SCa Foxbase +
SCa Xenix VP/IX 386
Wordper1ecl lor SCa Xenix 386
Xenix Comple1e Sys1em 286
Xenix Complete 386 PS/80
Xenix Dev. System 286
Xenix Dev. System 386
Xenix Operating Sys!em 286
Xenix Operaling System 386

539.00
679.00
509.00
949.00
1149.00

405.00
539.00
405.00
475.00

125.00

85.00
49.00
109.00

599.00
305.00

818. 347. 2444
FAX YOUR ORDER

818. 347. 9977
PHONE YOUR ORDER

800 • 733 • 3888

Immediate shipment on purchase orders from govern~ent and. state
agencies, cities, counties, school and universities. • WPnc~~ st~:l~~e~
chan e with out notice and while stocks last •
e s 1P
0
versi~ns. • We accept Visa, Master Card, and American Express. ,• 2 ;~
surcharge on American Express. •
15% restocking le~
:n
non-defective Items returned. •
Please call (818) 347.940 or
authorization number on defective goods or your return will not be
ted • Due to copyright laws we cannot take back any software
::;. th~ seat has been broken. • $5 minimum shipping per Item, less
on bulk orders • $9 Blue Label shipping. • $3.50 C.O.D. cha1e.
•Heavier item~ are charged accordingly. • We do not guaran ":
t'billty • Call for prices for any software Item not included In this
~~m~ ~rde; desk open7 A.M. to s P.M. Monday to Friday (PST). Saturday

tr

1309
p Box 10598 Canoga Park CA 9
·
Showroom: 79S9 Deering Ave., Canoga Park CA
91304.

10 A.M. to 2 P.M.

o

Two new versions of the only software that Makes Hard Disks Factory-Perfect Every Time You
Run It. It simply dives into the hard disk, detects and fixes trouble spots before they can harm
your data. Choose new PRO, with manual control for maximum flexibility... and a super
introductory price! Or choose improved, top-of-the-line ADVANCED: all the power and features of
PRO... plus fully automatic, one touch convenience -- the expert is built right inf And much more.
Advanced includes free $49.95 SafePak software: Powerful Protection Against Power Problems.

WE WELCOME CORPORATE ACCOUNTS AND INTERNATIONAL ORDERS.
Circle 70 on Reader Service Card
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VERSION 5.0

Plus $4. oo Shipping
For IBM® PC's, XT's , AT's and other DOS machines . Needs only 1 di sk
drive and 128K memory. Th is is the one you 've heard so much about - with
fast compile times , smal l object code modules , not copy protected, no
ro yalties, and clear error messages . Ve rsion 5.0 is based upon ANSl -74
standard s with new dynamite features including :
• Nested IF's and nested conditions.
• Indexed fil es (ISAM ) with up to 24 keys (incl udes START verb). This
"'=-~~~---:;..--; ~
advanced feature requires th e software package Btri eve® which is
r
'i ~'I>
optionally available .
HE
• ACCEPT (lin e, column ) numerics with decimal poi nt alignment, nu meric
checki ng, AUTO-SKIP, SECURITY, LENGTH -C HECK, EMPTY-CHECK, ATTRIBUTE (color), FROM ES
CAPE KEY , DAY, DATE, TIME , DAY-OF-WEEK .
·Fast memory mapped DISPLAY's (line, column) ERASE, BEEP , ATTRIBUTE (color). Ca n display
entire screen with one DISPLAY state ment.
• Windowing , pop-ups, color and overl ays. Thi s adva nced featu re requires the software package
Saywhat?P " which is optionally avail able.
• An easy to use , COBOL source code EDITOR with auto line numbering , A-margin, B-margin tabing with
full screen cursor control.
Also available: Utah SuperSort®, a fast sort program cal lable from Utah COBOL ; Utah FORTRAN ; Utah
BASIC ; Utah PASCAL; Utah PILOT. Used by 50 ,000 professionals, students and teachers in 40 countries.
30-day money back gu arantee . Discover the ease and simplici ty of COBOL, today !

Phone order rushed
by UPS 2nd Day Air:

(702) 827-3030

G2:5J
~
/li!!!!iil

ct

~

Since 1977

Ellis Computing, Inc.

5655 Riggins Court, Suite 10
Reno , Nevada 89502

IBM is a registered trad emark of Intern ational Business Machines. Inc. Btrieve is a registered trademark of Novell. Inc.
Saywh at?! is a trademark of The Res earch Group. SuperSort is a registered trad emark of Micropro International Corporati on .
Utah COBOL is a tradema rk of Ellis Computin g, Inc. cl 1987 Ell is Computin g. Inc.

TheWorldS IDwest Price
AtoD Siz.e Flatbed Plotter.
(8Y2" x 11" to 22" x 34" plot sizes)

Abreakthrough in X-Y positioning gives
remarkable performance and low price in
the MURAL'" Plotter.
• Plots any size from A to 0 +
Maximum pen travel is 25" x 34'.' Pre-printed media
is easily registered to this plotter.
• Simplified flatbed construction for durability
and performance
Contains aprecision molded zero backlash drive
chain embodying two steel aircraft cables. Uses no
moving electrical components in the pen carriage.
Assures virtually perfect repeatability every time.
• HPGL compatible
INm\\s with all software that drive H-P plotters includ
ing AutoCAD, VersaCAD, and DesignCAD. Runs on all
systems from IBM PC (and compatibles) to Apple
and more.
• Prints on any media
Plots on any size media to 1/4''
thick, including bond, vellum,
mylar, posterboard.
• Fits anywhere
Designed for desktop
or space-saving wall
mount use.
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• Satisfaction guaranteed or your money back
If not completely satisfied, return it within 30 days
of purchase for afull refund .
• FREE information kit
Phone or write today for sample plot, brochure, and
name of nearest dealer.

are divided between x and y distances .
Since constructing these arrays can be a
kingly pain in the neck , I have built a
simple BASIC program that accepts an
ASCII file composed of human-readable
commands like those appearing in figure
5. It outputs two ASCII files that you can
easily combine with your word processor
to create a C-compatible include file
that holds your custom-made stroke
character set.
Actually , the structure I've defined
here is reminiscent of the data structure
the Macintosh uses for its fonts; my ver
sion is somewhat trimmed down, of
course. A font on the Mac is defined by a
data structure, called afont record, con
sisting of header information (param
eters such as the maximum character
width, the width of the font rectangle ,
and so on) followed by three arrays.
The first array, bit!mage [] , holds
the bit maps of each character defined by
the font. You can locate a character's bit
map definition by referring to the next
array , locTable , which is an ordered set
of pointers equivalent in function to my
character pointer array. The final array,
owTable (short for offset/width table),
serves a couple of purposes . Each entry
in owTable corresponds to an entry in
locTable , and either holds a - I (indi
cating that the character is unprintable)
or an offset/width pair. The offset indi
cates the number of pixels from the left
side of the font rectangle to place the
character' s origin. The width field de
fines that character' s width and thus per
mits proportional fonts . You can find de
tails of a Mac font record in (where else?)
Inside Macintosh.
cominued

STROKE CHARACTER
DATA
15
0

I,II

11 I II

]L

I

11 ., II I

rI _ x [

I

y distance
distance
Last command flag
Command code
.
00 =Move
01 =Line

Figure 7: The format ofan entry in the
character data array. The last command
flag is set to I to mark the end ofa
character's definitions. Both the x
distance and the y distance fields are
stored in two's complement form to
allow drawing in negative as well as
positive directions.
Circle 345 on Reader Service Card

Introducing AvCase™ 8051.
Three finely-tuned instruments for
embedded-system development.
AvCase" 8051 C Co mpiler; Asse mbler; and Simulato r from Avocet. Play them solo, for peak performance. Or bri ng them together in

~~

perfect harmony as an integrated system. Av Case will manage all the steps-from editing source code, compiling,
asse mbling, and lin king, all th e way to debugging. • High-l evel language in th e key of C. AvCase C
Compiler is ou r biggest sel ler. It produ ces fast , tight, optimized code that helps sp eed development time.
• Clear; concise scoring. AvCase Asse mbler is the classic Avocet assembler tuned- up and ready fo r

bug-free produ ct- you simply can't do better th an AvCase.
tuned in stru ments. Fax, write, or call toll-free 1-800-448-8500 for complete information, including a
free AvCase Brochu re and Avocet Catalog.

AVtJCET
SYSTEMS ~

INC.

Avocet Systems. Inc ., 120 Union St ., P.O. Box 490, Rockport, Maine 04856 . Telephone 1-800 -448 -8500/in Ma ine, or out side the U.S. call 207-236-9055/FAX 207-236 -6713 . TLX467210 Avocet Cl.
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What's in the Window?
hat makes a window? It's not
what the software draws, it's
what the software doesn't draw. Since
screens can consist of thousands of
pixels, it would be inefficient to exam
ine each pixel prior to lighting it. Most
drawing operations can be resolved to
drawing lines; consequently , determin
ing what portion of a line lies within the
window and drawing only that segment
is the essence of clipping.
In figure A, the applications software
has requested that a line be drawn from
point P 1 to point P 2 • Since both points
lie outside the window, the portion of
the line that is actually displayed lies be
tween points A and B. Given that you
can calculate the coordinates of A and
B, you can modify the command to
draw a segment from A to B and save
having to examine pixels from P 1 to A
and B to P 2 •
Fortunately , the math for these cal

W

culations is well defined. I've given a
bibliography at the end of the article if
you want the details. I'll give the results
here . For point A, the x coordinate is
obviously XWMIN, and the y coordi
nate is given by

For point B, they coordinate is YW
MAX , and the x coordinate is

cessor, optimize the clipping equations
for the coprocessor, and do all calcula
tions using floating-point numbers .
This will give you more control over
accuracy.)
Once the line is clipped, you will
need to scale it from window to view
port coordinates. If you assume that the
viewport's rectangle is specified by
(XVMIN,YVMIN) and (XVMAX ,
YVMAX) , then the transformation
equations are
xv = (xw - XWMIN) x XWPSCALE
+ XVMIN

Notice that these calculations require
division operations . This means that if
you perform the calculations using inte
ger mathematics, you'll want to per
form the multiplication first to mini
mize round-off error. (Of course, it's
best if you have a floating-point copra-

CLIPPING A LINE

and
yv = (yw-YWMIN) x YWPSCALE
+ YVMIN.
The quantities XWPSCALE and
YWPSCALE are scaling factors. They
are given by
XWPSCALE = (XPMAX - XPMIN)/
(XWMAX - XWMIN)
and

XWMAX

XWMIN

- ---- -·---------~ - - ----

- --- -

'
'
'

YWMIN

YWMAX

Figure A: Even though the points P1 and P2 lie outside the window,
a portion ofthe line connecting the points falls within the window. Only this
portion is displayed.

The Plot Thickens
Once you've built your stroke-character
set, you can begin exploring the possibil
ities of varying the character height and
width. When you do, you might find that
you don't like the results: stroke charac
ters drawn really big stay skinny.
This is, of course, because I've de
fined a stroke character as a series of
endpoints to line segments . Widening the
character doesn't make the line thicker;
360
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it simply means that the imaginary pen
travels farther when drawing horizontal
line segments. You might not mind this,
but for very large characters on a screen,
the characters' anorexia can get down
right distracting. Especially for presen
tation graphics, thickening the lines
composing a character makes its appear
ance much more appealing.
I know of two techniques for doing
this. The first is easily stated: Draw the

YWPSCALE = (YPMAX - YPMIN)/
(YWMAX -YWMIN) .
These scaling factors control how
characters swell or shrink, depending
on the size of the viewport as compared
to the window . Again, if you're doing
integer calculations, beware: These fac
tors are represented as fractions; you 'II
want to multiply them by some constant
to preserve accuracy. If you do, you'll
have to be careful with the equations for
xv and yv above; you' ll need to divide
by the constant after you multiply by
XWPSCALE and YWPSCALE. Life
gets easier if you use a floating-point
coprocessor and do everything in dou
ble-precision mathematics .

character with thick lines. Of course ,
creating thick lines is not simply a matter
of modifying the low-level line routine to
light pixels on both sides of the central
line. The resulting line routine would not
clip properly at stroke precision. (Rou
tines that actually light pixels operate in
viewport coordinates. Remember, clip
ping takes place in window coordinates.)
As an example, suppose you used this
continued

WHY PAY
CDW'" price

RETAIL?

$849.53

Your Choice ol Color or Mono Monitor.

PACIFIC

T·1000...
TOSHIBA ...... ............... CALL
T1600 ....................................................................CDW'"
T1200. 2 Drive .................................... ..............FOR
T5100 ..............
. . .. ........THE
T1200. 20 Meg .....................................................LATEST
T5200, 40 Meg .....................................TOSHIBA
T3100e ............................ ............................... PRICES!
T5200. 100 Meg .
.. ... ...ALL MODELS
T3200SX .......................................................... IN STOCK
CALL FOR ACCESSORIES

Et\R71·/STATION 111
EARTHSTATION V40 or 286. Arcnet or Ethernet...CALL

WYSE
MDL 2108............$895.50 MDL2214 ............$1 921.30
MDL 211 2.. .... ..... 1271.20 MDL 3216 ...... ........2060.37
MDL 2116......... . .....NEW MOL 3225 .. ..
.......,CALL

SAMSUNG
S·3000. 4.77/10 M~ z ......................................$592.1 1
S·550 AT Comp .. 8/12 MHz............................. 995 .64

~~~g\.J~GMp88'igAMJ~AU286 ::::::::.~.~~.~...~~.~~6~'.~
S·630 · 286 .......................................................CA LL

PS/2

MDL 60, 40 Meg ..3340.15 ~8t ~g3 MegjJi~m
~8t
~'ll'r
MDL 30286, 2~.1710.50
MDL 7361 Pon.....5449.75 MDL 80. 70 Meg .....5069.37

mrn

;g2gg

ramPAa ·

266. MDL I ......$1549.95 386. 25 MHz 60 .....5568.90

~~E2Jil~fobi.ieg~\~~·.~ ~6-~~~~i/'.~
386S. MDL I ........2324.49 LTE Laptops.............CALL

VENDEX llEADSrAm"JJI
Headstan Ill wNGA fv\onhor & Free Sofl\.vare....TOO LOW
Headstart XT Explorer.................................TO ADVERTISE

..

,7Pttill I~~rems

LAProP s
M1n1sport .................. ......... .... ....... ............... NEW!
Supersport 88. 2 Dr/20 Meg ................CALL CDW',,.
Supersport 286. 20/40 Meg . ............ FOR LOWEST
DESKTOP S
Z·248 12 MHz ..................... ...... .......................... ALL
Z·286 LP 12 MHz Mod. 1..
....... ........... ZENITH
Z·386 25 MHz Mod . 1 .. ... .
........... DE SKTOPS
Z·386 33 MHz Mod.!....
.. .......IN STOCK

EPSON'
LX810
L
F
F

ICE EVER

LQ510 ..........ALL EPSON
L0950 .............MODELS
L01050 ............READY
L02550 .............TO SHIP

stocks all cut sheet feeders and ribbons.

NEC

P2200XE ...............$344.65 P5300 ......
.........$665.63
P5200 ......................509.12 P960XL..................1039.24

@ IOOlRl l~~( by KODAK

150P /300 ......... ....................................$309.17 1418.17

TOSHIBA
321SL ....................$468.95 Expresswriter311 .....SJn.16

~~1 ~R ::::::::::::::::::::::~~:~ ~TLE~O~~J8kss6~,e8S'
brother.

M·1809 .................$363.63 M•1909 ....................$457.10
M·1824L ..................482.95 M· 1924L .....................599.65

Ol\IDATA
ML 182 Turbo.. .....$234.48
ML 172.....
......199.95
ML 300 .....
.. .......NEW
LASERLINE 6.......1292.69
ML320.....................329.68

ML321 .....................$479.28
ML 390
...............475.96
ML 39 1......................639.48
ML 393 ......................995.90
ML393Color..........1067.60

Panasonic
1124 .......................$292.75 1592.......................$409.44

1595 ......................... 453.45 1191 .............................232.12
1180 ......................... 193.95 1524.............................56210
1624 ..................... 445.32 CALL FOR ACCESSORIES

LASER PRINTERS
BAOTHER HL.IJe I Pos!SCnpt.. ........Si799.90 / 3277.20
H·P LaserJet Model 2 / llD... ................... 1699.95 / 2744.95
H·P Deskjet Plus.
..........679.33
H·P Laserjel llP ..........................................................1034.07
H·P Desk-."Yriter...............................................................CALL
NEC LC890
.........................................................3095.60
PACIFIC DATA 25 in I Cartridge ...............................27266
PACIFIC DATA Postscript Cartridge ..........................478.60
PAC IFIC DATA Ploner in a Cartridge .........................247.50
PACIFIC DATA I Meg Upgrade ................................263.39
TOSHI BA Page Laser 12....
.. .. .............................CALL

#1·

Sales
Ser vices/SuJJJJOrl
• Produ ct Knowledge
• On Tim e Delivery
• Frequent Bu.yers Program

DRIVES, TAPES & CARDS

TERMINALS
WYSE 50/60 Amber or Green ......... .....$373.40 I SJ00.16
WYSE 85 130 Amber
..375.90 I 294.10
WYSE 99GT ..............................................................394.62
WYSE 150 .....................................................................272.45

.

,.

INTEL 60267-6 ............ .... $206.55
INTEL 60267·10
.... .......223.55
INTE L 60387·16 ...... ...........369.60
INTEL 80367·20 .................390.65
INTEL 80367-25 .................541.92
INTEL 60387·SX .... . ..........362.62
INTEL 80387·33 .................575.20
INTEL 80C86·A ..................395.50

I

lOGiH~.tt............................$168 .89
.. .....$225.50

~.' ....................$367.40
.. .........$599.50

Sumnta ll1 2x 12 ..
Summa n 12 x 18 ...

HOU511N

l f\1STHU1\ 1ENT

HI DMP·52 / DMP·52MP
HI DMP·61DUOMP62DL

MIN·8051A ..........$388.1 0 MIN·3085 ..............$591.40
MIN·3180E.......... 1027.44 MIN·9380E ............1472.53

&)!seagate
SEAGATE 20 Meg .S259.58 SEAGATE 4096 60 .....559.95
SEAGATE30 Meg ...269.32 SEAGATE ST·25 t 1...325.23

M!CROPOUS

H I OM P-61

HI DM P·62
Image Maker/Jetpro

MOST ORDERS RECEIVED
BY 5:00 P.M. C.S.T.
SHIP SAME DAY

- SOFTWARE

INTERFACE CARDS
3COM ETHERLINK ..........................................$375.45
ARCNET PC110 LANboard PS/2 .......................343.75
ARCNET PC130 LANbOard ................................ 164.27
ARCNET PC 130E LANboard ................. ........... 189.50
ARCNET SMC 16-Bit Fi!e Server Board ............ 393.50
AACNET SMC 16-Bit Worksta!ion Board .......... 359.25
ETHERNET Interface Connector (NE1000) ...... 123.85
G-NET Interface Card w/Cable ...........................298.52
NOVELL NE2000
........................................ 156.25
THOMAS CONRAD 16 Port Hub .......................699.25
THOMAS CONRAD 8 Port Hub .........................376.65
Ethernet Terminators .............................................39.50
Novell trained and authorized sales and support.
See WORKSTATIONS under Compu ters.

1335 70 Meg .. .....$542.40 1355 142 Meg .....$1017.40
1375 153 Meg .....1469.85 1558 338 Meg ......1512.52

WORDPERFECT 5.0 5.25" 13.5" .........$229.90 / 238.90
ASHTON TATE dBase 111+ I dBase IV ....424 .00 1476.1 0
ASHTON TATE Multimate Advantage 11 .. •••...••••.... 288.12
LOTUS 1·2·3 5125' / 3.5" V2.2 ...............................339.95
LOTUS I ·2·3 V.3 / LOTUS NalWOO<or...337.00 11592.20
BORLAND Paradox 3.0 ......................................... .439.17
BORLAND Ouallro I Sidekick + ...............149.52 1131.25
MICROSOFT Excel I Windows 386.........267.04 1129.05
1

2

MONO MONITORS & CARDS
CDW 1u Color I Mono Cards w/P................ $99.00 / 89.00
HEACULESrM Color I Mono Cards w/P ..146.14 1179.84
AMD EK 410A / 1280.................................149.99 / 679.78
COMPAQ Mono I VGA Mono................... 167.00 / 209.95
IBM PS/2 8503 .........
...............209.95
SAMSUNG Amber..............
...64.10
PACKARD BELL Green or Amber.........................89.95

HAYES
HAYES 1200 .......$278.60 2400B.
...$224 .45
1200B ....................163.20 2400 PS/2.
.. ... 345.40
2400 .......................338.84 Personal Modem ..... 109.70

11/l'.ilohotics

COLOR GRAPHIC MONITORS
IBM PS/2 85t2 18513........................... $449.40/540.20
RG8 Coibr
................. ~ ....... .... 186.64
SAMSUNG RGB Color
. ~ 1 9.36
MAGNAVOX 8762 ..................................................259.05

EMERSON

VGA & EGA PRODUCTS
VGA & EGA MONITORS .

Courier 1200 .......$189.60 1200 External ........$129.10
Courmr240o
.279.60 24008......................199.70
12008 ..................... 106.45 14,400 HST .............566.75
Dual 14.400 HST ...952.65
~AHz MEG AHERTZ CORPORATION
2400 for ZENITH ..5167.10 121'.Xlb'CCM'AOSLT..$25!l.80
2400 lor NEC ........225.66 2400 for TOSHIBA ...183.74

COMPAQ VGA Monitor....................................... $548.68
MAGNAVOX 943EGA / 9CM062 ............365.40 1372.52
MITSUBISHI 1409 ...............................................282.44
MITSUBISHI 14 10 .................................................360.50
MITSUBISHI 1381 Diamond Scan .................... 519.20
NEC Mullisync 40/5D
..................... ..........NEW
NEC Multisync XL 19·1nch.
......................... 2080.40

BATTERY BACKUP & SURGE

~~g~~~~~LtA~~~~~~c3~......... '.'13.'. 8.5..'.3~~~

AMERICAN
AME· t200VX ......$911 .45 AME·520ES...........$377.46
AME·330XT .......257.72 AME·800RT .............699.19
AME-450AT ...........321.82

PACKARD BELL 8531 ...........................................359.70
PAC KARD BELL 8530 ...........................................383.60
PGS Ultrasync 12 ..........
....................•.....493.33

~g~~~~r.~~~ ~6~ i'13ii4..::•:: • •~::• ~~~.:; ~ m.~

ZENITH Z·1490 ....

'Date Shie ld
500 Wan ..............SS55.05 SS700+ ..................$787.90
BOO Watt..
.628.56 1200 Wan ................962.75
S100 ..
....59.55 6 Oull el Surge ... ........27.85

.................................594.60

VGA DISPLAY CARDS

BPS·300 ..............$314.00 BPS·550.................$454.11
BPS·500.. .. .........$465.66 BPS·1200 ..............$698.82
BPS·800 ................CALL

ATI VGA Wonder 256 1512 ...................$262.96 1327.64
GENOA 6100 .. ....................................................... 144.76
GENOA 6300 16600
.........157.26 1309.65
RENAISSANCE RVGA II / RVGA I .....239.89 1192.05
PARADIS E VGA / VGA+ 16 ...................168.70 1204.30
VIDEO 7 VGA/ Fast Write.... . . ...........216.471225.00
VIDEO 7 VRAM VGA ........................................405.25

BC·450 ....
. ...$349.50 4 Outlet..... .. ...........$44.25
BC· 1200 ... .............649.55 LC· 1200 ...................158.85
BC·2000..
.. ..... 1179.80 LC· 1800 .....
.. .. .. 196.80

GENOA Super EGA Hi·Res 800 x 600 ...............$243.40
PARADISE Auto Switcll EGA 480 .........................104.70
VIDEO 7 Vega Deluxe ............................................187.05

Durant Technologies, Inc

EGA DISPLAY CARDS

MISC. & ACCESSORIES

CAD MONITORS & CARDS

A-8 Switclling Box (Para!!el or Serial) ................... $39.95
BASF 5 Pack of 10 DSIDD w/Case .........................29.00
INTELLICOM Long Link . ........................................ 129.70
KENSINGTON Masterpiece.....................................99.99
KENSINGTON Masterpiece Plus ........................123.40
KEYTRONICS5151 IBMorAT&T ........................ 133.95
KEYTRON ICS 101 ..
.. ..............94.95
5THGEN.~Conretlial 256Kl 5t2K .....447.72 151436

MITSUBISHI 6905, 19·1nch ............................52063.90
MITSUBISHI 6605...................................................CALL
MITSUBISHI 390580K ........................................ 1796.60
SIGMA Laserview ................................................. 1687.18
VERMONT Cobra.
.......................2777.75
METHEUS 1104 ...................................................1039.00

~~~;~~ tup~rY~~~c~~t:::::::::::::::::: :::::::::::::::::::~~:~g
FAX MACHINES AND BOARDS
~axMXJ .. _.$3995'.l SHARP F0220 ................$59500
o..a:trai1Jf.FaxMXJ .SZIJ:I"> SHARP F033J...----99500
O..a:tranJFFCDCPoo..-32925 O<I Fa< Mxtn:s_ _ CAU.

HIGH VOLUME BIDS INVITED
2840 MARIA, NORTHBROOK, IL 60062 FAX (708) 291 -1 737

LOGITECH C9 Serial /PS/2 ...............................$89.95
LOGITECH BUS .................................
...........94.99

~\g~g~g~ ~g~~ it~"~~;~~n) ·:::.-.-.·.:-.·:.-.-.---.~ ~~. ~

MICROSOFT Mouse wlWindows ..................... 138.37

~g~~~ ~~~f~~~ ~~~~a~~~~~t~ ::::·:::::::::::::1ii~:~

PC Magazine says..."You may find a
better cfeal here than an here else."

WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE"" NOW!
CfNI" EXTENDED HOURS
Sales 7$7:30CSTMan-Fri.
9:00J:30 CST Sat
Tech Support 9:000:00 CST Man-Fri.
QOOCCMll;ll,YOf$3tl!rol~

.......

llntlOI~

Sllwng

-~-On:flfwll-·torti.<s""'*SXIOOOP~as.e
,,.xJ~00""""'91H NOfl-t>i!l"°"'eJ..ur.sllJl'll'CllO~lff

M-rf!IKl3"GtSCCkO'llOIC11$11»q.,10i...1'N'lo$d.1JSIO<
"'-'Q-p;ry.-.;JDJ~c:t>id< Soltw..... Cl>Ol-Olt>ef

1

kfENRfclfA~ C~~~'2';~y············ · · · · · · · ~~. °. .'~~~.~

SYMANTEC 08A...................................................217.40
SOl'TWARE PUB. Harvard Graphcs ............
.274.71
XEROX Ventura Software Version 2.0 ...................489.00

~~~ ~~"\l;r~MAX.i s............. ... :.. ;39.;w·J ~~.~

EVE REX 1200B / 24008 .........................$69.95111 6.88
EVEREX 2400 Ext. / 2400 PS/2 ..........164.40 / 161.77
INTE.L 2400 lntemaVi:xtemal ....................149.75/'1 76-.94

• E>

~Ca/Comp
1023...... ...... ........$3498.40 12 x 12................5358.12
1043DM ................5825.15 12 x 18 .....................719.10
1025 .......................4544.06 36 x 48 ....................3236.15
HURTFI
12121S1.................$349.06 36x48 .................$2691.53
12 x 17 ... .............499.35 4 Bunon Cursor. .........75.00

SPEED UP YOUR
PC UP TO 500%!

MATH COPROCESSORS

.

SOFTWARE STARTER KITS
Entry-Level 286 Starter Kit. 4 Users .................$429.90
Entry-Level 286 S1arter Kit. 8 Users ..................899.89
NOVELL Netware 386 ......................................4575.90
NOVELL 286Sohware V. 2.15 .........................1599.00
NOVELL SFT Netware V. 2. 15 .........................2695.00
NOVELL NETPRO ........................................... 11 20.50

•

IQ!•iii@iFl•lMiif3#·tJ:lj£M:1:12;t-W

Scanman PC
Scanman PS'2...

~·· · ·~

l/t 1

PRINTERS

PACKARD BELL
BlOCIJ. 12 MHz.....................................................................51219.70
Pll!XXl. 12MHz..
.............. ....... 11 98B6
P810Cll,40ME!J.......
.. .................. 1614.61
....................................................... 1368.70
Pll!XXl. 16MHz......

Ulm

INTEL lnbOard 306/PC ..................... 569 .53
INTEL Visual Edge .........................446.39
INTEL Connect Co-processor .........712.43

CDW "' 9ett9
For le99

ADD :S199.00 for Color, $84.10 for Mono

COMPUTERS

INTEL BOARDS & CO-PROCESSORS
IN TEL Above Board Plus ...............$399.68

WE SELL NAME BRAND ITEMS FOR LESS!

BY90

=w=EE=K

11] ] =

/[oW\ (800) 233-4426 JIMi Mf~BER

~~

~--r.co~Mpnat>g~I00\ar'9"
·· Ro1Qr$1etwO~~o!llM,...,c:aM'1.0.
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technique to draw a six-pixel-wide line
that happened to lie across the top border
of the viewport. Some of the pixels would
"spill" out above the viewport. Appar
ently, you have to add clipping at the
viewport level.

Software for this technique is easily
constructed. Whenever you want to draw
a thick line , the software determines
whether the line is more horizontal or
vertical. For more vertical lines , each
time a pixel is lit, adjacent pixels to the

THICKENING BY STACKING
(a)

(b)

Figure 8: (a) The software draws a I-pixel-thick line. In order to draw the thick line
(b), the software treats each pixel ofthe line as the midpoint ofa vertical line
segment. This thick line is composed ofvertical segments because it is more
horizontal. Thick lines that are more vertical are composed ofhorizontal segments.

left and right are also lit. For more hori
zontal lines, adjacent pixels above and
below are lit (see figure 8). The effect is
that for more vertical lines, horizontal
segments are stacked atop one another;
more h0rizontal lines are constructed by
stacking vertical line segments beside
one another. Since the low-level line
drawing routine draws only vertical or
horizontal segments, it's quite easy to
construct the routine so that it draws only
that portion of the segment that lies with
in the viewport.
The second technique involves even
tighter interaction between routines that
operate in window coordinates and rou
tines that operate in viewport coordi
nates . The idea is to repeatedly draw the
character, each time starting at a differ
ent origin. A diagram of how this works
is shown in figure 9, where the origin
steps around the perimeter of a square.
The difficulty here is that the origin of
the character is expressed in window co
ordinates, but generating the adjacent
pixels of the origin must take place in
viewport coordinates. Again, by the time
you're working in viewport coordinates,
continued

The Professional Library for Object-Oriented Pascal
bject-oriented programming
multiplies your productivity
by promoting reuse of proven
software modules. Don't
start from scratch! Use

O

Object Professional 1.0,
a powerful library of
over 30 object types con
taining over 1000 methods .

Powerful User Interfaces
The window object types let you use
multiple overlapping and resizeable
windows. The windows provide
capability for • mouse support
• scroll bars • menus • text
editing • dialog boxes • pick lists
• scrolling data entry screens
• printed forms • help capability,
and more. The window classes are
incredibly flexible - you can create
text-mode PM look-alikes or your
own unique look and feel.
Satisfaction guaranteed or your money back with in 30 days.
Turbo Pasca l 5.5 is requi red. Add $5 for shipping in U.S . and
Canada. Elsewhere add $35 per unit. T.PRO customers may pur
chase 0.PRO for $ 100 plu s shipping. lnclude your serial number.
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Object Oriented Data Too
Build your programs from proven
and documented object types
like stacks, linked lists,
virtual arrays, and more.
Make your own custom
data types by simply inher
iting from one of the provided types
and adding your own methods and
instance variables.

The Impossible, Made Easy
System-oriented routines
provide • swappable
TSRs in only 6K of
RAM • DOS and BIOS
capabilities • EMS
management • keyboard
macros • interrupt
management • swap
ping Exec manager, and
much more.

Complete Documentation,
Full Source
Object Professional has three
volumes of complete documentation,
online reference guide, free technical
support, and full source code. You
pay no royalties. Hot demo programs
show you how to use the power of
Object Professional. You'll get up
to speed fast with OOP!
Object Professional is the successor
to the acclaimed Turbo Professional:
"A superbly crafted toolbox."
Kent Porter, DDJ, 4/88

"The range of this toolkit is
simply astonishing."
Jeff Duntemann, DDJ, 5189

Object Professional 1.0
only $150
Call toll-free to order.

1-800-333-4160
BAM· 5PM PST Monday through Friday, USA & Canada.
For more information call (408) 438-8608.
TurboPowe r So ft ware PO Box 66747 Scotts Valley. CA 95066-0747

Circle 338 on Reader Service Card

Buy with

ence
Reputable computer dealers
will answer all these questions
to your satisfaction. Don't
settle for less when buying your
computer hardware, software,
peripherals and supplies.

This message is brought to you
by:

the MICROCOMPUTER
MARKETING COUNCIL
of the Direct Marketing
Association, Inc.
6 E. 43rd St ,,
Purchasing Guidelines
New
York, NY 10017
• State as completely and ac

In an effort to make your
telephone purchasing a more
successful and pleasurable
activity, The Microcomputer
Marketing Council of the
Direct Marketing Association,
Inc. offers this advice, "A
knowledgeable buyer will be a
successful buyer. " These are
specific facts you should know
about the prospective seller
before placing an order:

Ask These Important
Questions
• How long has the company
been in busin ess?

curately as you can what
merchandise you want in
cluding brand name, model
number, catalog number.

MMC

• Establish that th e item is in
s tock and confirm shipping
date.

• Is there an additional charge
for use of credit cards?
• Are credit card charges held
until time of shipment?
• What are shipping costs for
items ordered?

le)

Dirl'cl Markl'ling A ssociation , In c. 1988

of the Direct Marketing Association, Inc.

• Confirm that th e price is as
advertised.
• Obtain an order number
and identification of the
sa les representative.
• Make a record of your
o rder, no ting exact price in
cluding shipping, date of
order, promised shipping
date and o rder number.

If you ever have a problem,
remember to deal first with the
• Does the company offer
seller. If you canno t resolve the
technical assistance?
problem , write to MAIL
ORDER ACTION LINE, c/ o
• Is there a service facility?
DMA. 6 E. 43rd St. , New York,
• Are manufacturers warran
NY
1001 7.
ties handled through the
company?
• Does the seller have formal
return and refund policies?

MICROCOMPUTER
MARKETING COUNCIL
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you 're past the clipping that takes place
in window coordinates. Therefore, this
technique is easiest to apply if you use
string- or character-level clipping. Of
course, if you dispense with any window-

to-viewport transformations and simply
do all your drawing in the viewport , it
would be easy to create software to draw
thick characters in this fashion.
Notice that you could expand this tech-

THICKENING BY REDRAWING
(a)

(b)

nique to allow the user to define a "pen
shape." In my opinion , this method is
more flexible than the stacked-line-seg
ments method. You could define circular
pens for a more rounded appearance ,
perhaps even a diagonal pen shape for a
hint of calligraphy. (The software that
accompanies this month's article uses
the stacked-line-segments algorithm to
generate thick characters.) This tech
nique has a speed problem; a significant
number of pixels are redrawn (as many as
three times in the example shown). Ifyou
decide to create a stroke-character pack
age using this method, you'd be well ad
vised to investigate optimization meth
ods to reduce pixel rewrites .

Stroking Away
Starting
pixel~

Figure 9: Another route to thicker characters. (a) A I-pixel-thick letter F.
(b) A thick letter Fis created by redrawing the I-pixel-thick character while stepping
the starting pixel around the perimeter ofa square.

Admittedly, stroke characters take lon
ger to display-they must be drawn by
software rather than copied by firmware
(as in many block-character systems) .
It 's also typical that the data structures
needed to define a stroke-character set
consume more memory than those for an
equivalent block-character set. However,
as I've already mentioned , there are a
continued on page 414

Subscription
Problems?

(>~IL

We want to help!
IMAGINATION POWERED BY 386
Blistering Arcade Action.
~111 the way on. 386 SPYS jumps intu native
mode and stays there as long as yo u can lake the hc~1 t.

Turn yo ur machine

Loaded with Animated Icons.
Fight off enemy agents in 3 challengin g adventures. As lhc
ac tion shift s fr om land to sea to air you 'll be left breathless.

Superior HI RES EGA Graphics.
Fine detail in every screen. So get buck to the basics....

CALL (301 )997-6333
7 days a week
Send C!1eck or Money Order for S49.95 + $3.00 S&H 10 Genki Software Corp., P.O. Box 2583, Columbia,
MD 21045. Maryland residents add 5% Ta.x. Re4ulfemems: 386 PC/AT compatible, EGA/VGA graphics,
DOS 3.1 or /1ighor, 1M mem.
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Circle 128 on Reader Service Canl

If you have a problem with your BYTE
subscription, write us with the details.
We'll do our best to set if right. But we
must have the name, address, and zip of
the subscription (new and old
address, ii it's a change of address) . If
the problem involves a payment, be sure
to include copies of the credit card
statement, or front and back of cancelled
checks. Include a ''business hours"
phone number ii possible.

B\JTE
Subscriber Service
PO. Box 555
Hightstown , NJ 08520

11\JTE

PRODUCT
SHOWCASE
BUYER'S MART
• BYTE BITS

ILLUSTRATION: JULIE E. MURPHREE © 1989

• PRODUCT SPOTS
• MICRO PRODUCT CENTER

JANUARY 1990 • BYTE
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THE BUYER'S MART is a monthly advertising section which enables readers
to easily locate suppliers by product category. As a unique feature, each
BUYER'S MART ad includes a Reader Service number to assist interested
readers in requesting information from participating advertisers.

furnish typewritten copy. Ads can include headline (23 characters maximum),
descriptive text (250 characters is recommended, but up to 350 characters can
be accommodated), plus company name, address and telephone number. Do
not send logos or camera.ready artwork.
DEADLINE: Ad copy is due approximately 2 months prior to issue date. FoJex
ample: November issue closes on September 8. Send your copy and payment
to THE BUYER 'S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough,
NH 03458. For more information call Brian Higgins at 603-924-3754.

·

Effective January 1, 1990.
RATES: 1x-$590 3x-$550 6x-$525 12x-$475 24 x-$450
Prepayment must accompany each insertion. VISA/MC Accepted .

AD FORMAT: Each ad will be designed and typeset by B.YTE. Advertisers must

r.

APPLICATION GENERATOR

ACCESSORIES
CUT RIBBON COSTS!

BAR CODE

PRODUCE APPLICATIONS $$

Re-ink your printer ribbons quickly and easily. Do all
cartridge ribbons with just one inker! For crisp, black
professional print si nce 1982. Yo u can choose from 3
models:
Manual E-Zee Inker - $39.50
Electric E-Zee Inker - $94.50
Ink Master (Electric) - $189.00

PORTABLE READER

Now you can produce quality Applications and Reports

1000s of satisfied users. Money-back guarantee.

BORG INDUSTRIES

SlmuLINK Technology Corporation

Inquiry 576.

• <

Worthington Data Solutlons
417-A Ingalls St.. Santa Cruz , CA 95060

15455 N. Greenway-Hayden Loop Rd., C-1
Scottsdale, AZ. 85260
1-800-328-4566

525 MAIN ST., JANESVILLE, IA 50647
1-800-553-2404
Fax: 319-987-2251

.,·:·

Battery-operated, handheld reader with 64K static RAM ,
2x16 LCD display, 32-key keyboard, Real'fime-Clock.
Wand or laser scanner. Program prompts and data
checking through its own keyboard . Easy data transfer
by RS-232 port or PC, PS/2 keyboard . Doubles as On
line Reader. 30-day $$ back.

to your exact needs or customer requirements with ab
solutely no programming neededl MASTERMIND is
fast, si mple, very easy to use, rellable and delivers plenty
of perfo rmance and lots of features. Why buy a she lf
full of software when all you need Is MASTERMIND?
Call or write for brochure.

.~

(800) 345-4220

In CA: (408) 458-9938

jc
...

Inquiry 581 .

ARTIFICIAL INTELLIGENCE

·:·

COMPANION AND EXTENDER

NATURAL LANGUAGE C LIBRARY

PRINT BAR CODES AND BIG TEXT

Place a keyboard and monitor up to 600' from your CPU
with EXTENDER and COMPANION products. Keep a
second Keyboard/Monitor at the CPU with COM
PANION . Supports MDA, CGA , EGA, VGA, PS2. Uses
singl e %" cab le.
Prices start at $149.00 for EXTENDER and $219.00 for
COMPANION 25 ft . unit complete.

Increase your market sharel Use JAKE to add a natural
language front end to your appl ication. JAKE translates
English queries and CO!Jl mands Into C functio n call s
and data structures. JAKE offers context-sensitive
semantic processi ng; Interfaces easlly; < 64K mem .
JAKE $495. INTERACTIVE DEMO $10

On EPSOl:J. IBM, OKI dot matrix or LaserJet. Flexible
design on one easy screen. Any formaUsize. Up to 120
fieldS11abel. 13 text sizes to 1' readable at 50'. AIAG, MIL
STD, 2 of 5, 128, UPC/EAN, Code 39. File Input &
Scanned logos/symbols (PCX) $279. Other programs
from $49. 30-day $$ back.

CYBEX CORPORATION

ENGLISH KNOWLEDGE SYSl'EMS, INC.

Worthington Data Solutions

28 00-H Bob Wallace, Huntsvi lle, AL 35805
International Fax #205-534-0010
205-534 -0011

(408) 438-6922

417·A Ingalls St., Santa Cruz, CA 95060

5525 Scotts Valley Or. #22, Scotts Valley, CA 95066

Inquiry 577.

Inquiry 582.

FREE CATALOG

f'~

r

NanoLISP

""'

$99.99

BAR CODE READERS
For PC, XT, AT, & PS/2, all c lones, and any RS-232
terminal. Acts like 2nd keyboard, bar codes read
as keyed data. With steel wand-$399. Top rating
in independent reviews. Works with DOS, Xenix,
Novell, Alloy, -ALL software. Lasers, magstripe, &
slot badge teaders. 30-day $$ back.

An MS-DOS Common LISP interpreter that sup
ports most Common LISP operatio ns and strictly
adheres to the standard. Numerous advanced and
extra features, excellent debugging facilities, sam
ple Al programs, fully-indexed manual , free
technical support.

5.25" DS/DD (Min 50) 26¢
5.25" DS/HD (Min 50) 62¢
3.5" DS/DD (Min 30)
99c

(805) 967-2270

Inquiry 578.

~'

;~

~~-,I
;......... _.

417-A Ingalls St., Santa Cruz, CA 95060
(800) 345-4220
In CA: (408) 458-9938

P.O. Box 6646, Santa Barbara, CA 93160

186 B East Sunnyoaks Ave., Campbell, CA 95008
(BOO) 523-1238, In cauf. (408) 370-6747

..

\~

Worthington Data Solutions

Microcomputer Systems Consultants

GAAN COMPUTER SUPPLIES

In CA: (408) 458-9938

~·.. - ~&!E'itfJ.
' ,_,. • ,._, rl "

I

A complete source for computer supplies at low prices, Fast Service.
Call, write or circle Inquiry card for a FREE CATALOG .
Use your VISA, MC or COD to order Iha following bulk diskettes

(800) 345-4220

Inquiry 583.

REFILL LASER PRINTER & COPIER CARTRIDGES

BAR CODE SOFTWARE SOLUTIONS

YOUR SALES MESSAGE

Don't throw away 1hal used laser printer or copier cartridge. Refl11
it and :;ave C11/8r 75%, it's easy. For use with Canon EP & EPS car
tridges, HP LasarJel & LaserJet II. Apple Laserwrlter & Laserwriter
U, Canon LPB, FAX, and many Olhers. Also kits for Canon Coplers':'
We have colors for laser printers. Dealers Welcome. VISA/MC
COMPLETE REFILL KIT
$29.95
Inc ludes toner, felt pad, and instructions.
VIDEO TAPE PROGRAM
$45.00
Shows disassembly, cleaning, and remanufacturs.

ISO has software solutions that allow you to use bar
codes for most anything. Like identifying products.
labeling packages. Or even managing assets and
paperwork. Yo u'll be able to speed and simplily data
collection. Track products dock-to-stock. Streamline in
ventory control. And more.

about the special co mputer product or service
that you provide belongs in print.

THE BUYER'S MART
can help you reach computer professio nals and
produce valuable inquiries for yo ur co mpany!

Integrated Software Design, Inc.

Call Brian Higgins for more information

MORACK INC.
9132 Windsor Dr., Palos Hiiis, IL 60465 (800) 837-9696

171 Forbes Blvd., Mansfield, MA 02048
TEL: (508) 339-4928
FAX: (508) 339-2257
© 1989 Integrated Software Design, Inc.

603-924-3754

For order or information (708) 598-0580 FAX: (708) 598-9203

Inquiry 579.
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Inquiry 585.

Inquiry 584.
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BAR CODE

HP LASERJET II
M• E • M• 0 • R • Y
1MB-2M B-4MB MEMORY EX PANSION BOARDS

Save 50%-60%
2-YEAR WARRANTY

STARION CORPORATION
(800) 782-8297

CA: (714) 750-2627

,I

I

PRINT BAR CODES/BIG TEXT
FROM YOUR PROGRAM

BYTE • JANUARY 1990

PC-Wand Bar Code Solutions
Bar codes are easy with a FULL line of readers &
printers. Th ey plu g & play with your existing systems,
most all makes of CPU/printer/terminal/software in your
office, store, truck, factory or warehouse. Our bar code
DOS programs print on matrix or laser printers. 30 day
refund, 1 year warranty.

Add bar col;tes and big graphics characters to your pro
gram. Pri nt from ANY MS-DOS language. Bar codes:
UPC, EAN, 2 of 5, MSI, Code 39. Epson, Oki, IBM dot
matrix text up to V2". LaserJ et up to 2". Font cartridges
not required. $179 - $239. 30-day $$ back.

Worthington Data Solutions
417-A Ingalls St., Santa Cruz, CA 95060

(800) 345-4220

In

Inquiry 580.
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CA:

(408) 458-9938

'

-.

'

International Technologies & Systems Corp.
635-C North Berry St., Brea, CA 92621

TEL.: (714) 990.1880

Inquiry 586.
"~
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FAX: (714) 990·2503

..

~

BAR CODE

BAR CODE
:.

BAR CODE READERS
:

Clones, Macintoshes and any RS-232C Terminal
• Wand/Laser scanner/Slot reader/Magnetic card reader

connectivity
• Specia l POS Keyboarda/Software
• No software or hardware modification needed
• 30-day Money-back Guarantee

Software & Hardware Developers -

TPS Electronics

Applied Software Products Ltd.
P.O. Box 329, Reading, Bef1ca/'\Jre, UK.• RG5 4JZ
Tel 011 « 734 696232, Fu 011 « 734 896232 Telex 265'51
Monrel G. Attention 81:TWH174. {Oialcom).

415·856-6833 Telex 371-9097 TPS PLA
FAX: 41 5-856-3843

486 Casita Way, Los Altos, CA 94022

FAX: (41 5) 949-3814

Inquiry 587.

Inquiry 589.
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Individuals/Companies

We require more PC Hardware and Sottware Products to include in
our portfolio. !tom the smallest utility to the largest packag e. Send us
lull prodUd delails, samples/demo disks for a prompc repl y<and op
portunity for greater profits. We will also represent and assist you in
Europe, irduding Pnxlt.d Stocks. Linglilication, 0ocl.l'Tlertation, Sup
port and Distribution. Assistance with Company Fact Finding, lntor
mation, Advertising and advice on Premises, Areas and Markets in
lhe UK, Germany. France, Sweden, Denmark, Norway and the re
mainder of Europe. Confidential service assured. Call OJ write:

4047 Transport, Palo Alto, CA 94303

KASCO TECHNOLOGY, INC.

..

PROFIT FROM EUROPE

DATA INPUT DEVICES
Bar Code, Magnetic Stripe Readers & SmartCard Encoder/
Reader for microcomputers & terminals, including IBM PS/2
& others, DEC, Macintosh, AT&T, CT, Wyse, Wang. All readers
connect on the keyboard cable & are transparent to all soft
ware. UPC & 39 print programs, magnetic encoders, & par
labJe readers are alsd available.

~~~~t~ ~~ ~~~~~~~B~va~:+~ PS/2 and

Tel: (415) 949-0969

BUSINESS OPPORTUNITIES

Inquiry 594 .
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CAD/CAM

I
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VA RI ANT MICROSYSTEMS

WHEN EASE-O F-USE COUNTS
Reading bar codes should be as easy as a "q uick
ffick of lhe wrist! Bui many bar code readers require
you to flick and flick and Flick and FLICK until the
bar code label is finally read. PERCON designed bar
code readers that really are as easy as a '"q uick flick
of lhe wri st:'

PERCO N

2190 W. 11th Ave.. Eugene. OR 97402

Phone: (800) 873-7266

BAR CODE READERS DELIVER
WANO/LASER/MAGNETIC CARD CONNECTIVITY
• Keyboard wedges (Internal/External) for IBM PCIXT/l'J, PS/2
and ponables.
• AS232 wedges for WYSE, Lfnk, Kimtron terminals
• Bar code and label printing sohware
• Full two-year warranty

I •

..
·1

...

.

'•

• 30·Day Mon ey-Back Guarantee
• Extensive VAR/Dealer Discounts
3140 Oe LB Cruz BMI.• Sune 200/Santa Clara, CA 95054/(.WS) 98Q.t880
FAX: (4151623-1372

FAX: 1503) 344·1399

See our ad on page Jdo

Inquiry 590.

P-C-B ARTWORK MADE EASY!
Create and Revise Prlnted-Clrcult·Artwork

on you r IBM or Compati ble
• Help Screens • Dip & Sip Library • Printer and
Plotter Artwork • Supports M fce ·Auto-Router
available
• Menu Driven • Lazer Printer Artwork
Requirements: IB M or Compallble PC, 384K RAM ,
DOS 3.0 or later. PCBoards: $99.00
DEMO : $10.00

PC Bo ards

2110 14th Ave. South, Birmingham, AL 35205
(205) 933-11 22

Inquiry 595.

BASIC CLIP MUSIC
PERCON: THE BAR CODE SPECIALISTS

CASE
FINITE STATE PROGRAM COMPILERS

300 Songs & Sound Effects

If you have questions about bar code technology.
it's nice lo know an experi enced. friendly bar code
specialist is only a phone call away. Want to know
where lo start or where lo find hard·tO·find bar code
accessorieS? Call PERCON for answers.

The ENTER-lalner contains by far the biggest & best collection on
the market tor DOS machines. Play like ajukebox lhrough your PC
speaker or use selections In your ONO programs.
No royallles required- source code included.

PERCON

172-pg. manual. 5.25 ~ or ls~ disks. BA.SIC 2.0 or la!er req'd .
Dealer inquiries welcome. $29.95 (Sl50 U.S. s&h) MCNISA/M.O.

State programs develop quicker, run faster and use less
memory than sequential programs. A few keystrokes can
replace hundreds of instructions. Th e Compeditor, a
CASE software development tool, forms source state
programs In: Ada, BASIC, C, FORTRAN and Pascal.
FOR IBM DOS.
Price $200 per. lang. (With Primer and Debugger)

An Excellent Gift!

2190 W. 11th Ave.. Eugene. OR 97402
Phone : (800) 873-7266
FAX: 1503) 344·1399

Sampler $50.00 (With 'all manuals & credit)

(800) 727-4140-Money Back Guarantee

See our ad on page 360

POI Music Software. 1511 4111h SI.,

Bou~er

CO 80303. (303) 44114140

Inq uiry 591.

•r::

5025 Nassau Circle, Orlando

INCORPORATED

FL 32808

MedCom BBS

PERCON decoders are now cove red by a five·
year limited warranty That means you won1
spend one cent replacing your PERCON bar
code decoder for five full years. That"s reliability
you can count on!

800/445-4BBS (800/445-4227)
81 tine s, 3112124, 8N1
Group & private chat. Many games, Including the new multi
ptayer, fast-action l ull-color graphics & sound, " Flash Attack"
from Galacticomm! Chess/Checkers/Othello. E-Matl, 1000s
of d/I, message base, online news & entertainment . Free lime
& downloads.

PERCO N

CD-ROM
Largest Selection and Best Price

Use you r modem to call

2190 W. 11th Ave.. Eugene. OR 97402

.·
·,

FAX: 1503) 344-1399

Microsoft Programmers Library & Drive $949.
Compu1er Library $695 • Public Domain SIW $49.
NEC Pc or Mac Drive Kit $749 • BooksheH-Best Price!
Drives from $499. Hundreds of Ulles from $29.

MCNISA/AMEX/COD, Money-back Guarantee.
Calf or w rite for free 120-page catalog.

Bureau of Electronic Publishing
141 New Road , Parsippany, NJ 07054
800-828-4766

6312 E Santa Ana Cyn Rd #361 , Anaheim, CA 92807
Voice (714) 996-9999

See our ad on page Jdo

(407) 295-0930

Inquiry 596.

BBS/PUBLIC DOMAIN

l'l.l 5.yR. WARRANTY AT PERCON

Phone : (800) 873-7266

AYECO

THE SOURCE FOR CD-ROM

Inquiry 597.

BOOKS

PC BAR CODE SPECIALISTS

PERFECT 360K FLOPPIES
using your 1.2M drive

CD· ROM/WORM/ERASABLES

Bar code readers designed fo r fast, re liable, cost
effective data entry. Looks just like keyboard datal
Choose from stainless steel wand or laser interface.
Also, pcmer!ul Bar Code and Text printing software.
Great warranty. Dealer inquiries welcome.

How many times have you carefully form atted a 360K llop
'1"/ in a 1.2M drive, then written data to ii, only to find It
unreadable in a real 360K drive? Too many limes, no doubt!
Send $10 (+$1 shipping) for booklet Perfect 360K Flop
pies Everytlme, descri bing a simple, 100% effective solu
tion requiring no extra software or hardware. Put to use
Immediately, saving time and money.

CALL FOR LOW, LOW MONTHLY SPECIALS

Seagull Scientific Systems

••

15127 N .E. 24th, Suite 333, Redmond, WA 98052

Objective Systems & Technologles
133 E. De la Guerra, Suite 423-B, Santa Barbara, CA 93101
(805) 564-8125
MCNI SA

206-451-8966

Inquiry 592 .
,•I
I'

.

.:

BAR CODE READERS

Among the best and most widely used bar code
decoders. Reads all major codes (39, I 215, S 215,
UPC/EAN/JAN, CODABAR, MSI). Connects between
keyboard and system. IBM, PS/2, MAC, DEC.\/T co m·
patible. OS & software indepe ndent. Same day ship.
2 Ye ar Warranty (pen incld).
Large Rssslfsr Discounts.

'•

.. ·l-

.·

'I

I I

.·

AMEXIMCNISAICOD!PO~

1111/come

CD-ROM SHOPPER
1168 Elm Terrace
Rahwav. NJ 07065

(201) 886-1666
Fu (201) ae&-"41

24-hr auto order line
7 davs a week

BRAILLE
BRAILLE PUBLISHING
Whether you have occasional word-processed memos or lull
length textbooks, a Duxbury Translator enables conversion
to properly contracted and formatted braille. The choice of
professional publlshers worldwide since 1975, Duxbury soh
ware for MSOOS, Macintosh, Unix and other systems sup
ports: English Braille and Computer Braille (bidi rectionally),
Textbook Format , French, Spanish, Arabic, and others.

Solutions Engineering
4705 L.angdrum Lane, Bethesda, MD 20815

435 King St ., P.O. Box 1504, Littleton, MA 01460 USA

Inquiry 588.

PHILLIPS • DENON • CHINON
Worm Drives: MAXlOR • PANASONIC • PIONEER• TOSHIBA
Erasab le Drives: MAXTOR • CANON • SONY
ENORMOUS STOCK of CD-ROM discs, unmatched anywhere!

Inquiry 598.

Duxbury Systems, Inc.

(800) 635-6533

WE BEAT ANY PRICE
CO.RO M Drives: HITAC HI • NEC • SONY • lOSHIBA •

508-486-9766

(301) 652-2738

I

-

I
\•

- •1 ••i ...

CO ROM READERS
/AT . ..
. . $639
XT/AT ............... $879
"/AT ..
. : ss99

.. ..... $899
... $849
CO RO M DISCS

·=

~~~~r~~~·a·~~ :::::::: :: :::::::: :f1~
of ~~hil~~~l·n ·g· ~.:M.~~ .'~.~ ::
mmers

Library ...• _• • . SALEI. ....... $349

'fJ~.R:~/"81scs1 CD ROM INC. 'iJ~~~~
e.

1120-10th st.. Suit11
e&c,en, co 80401
orders
TEL: 303-278-8550
FAX: 303-27'1-<4322
CIS: 72007,544

Inquiry 599.

Inqui ry 593.
~I•

A COM PACT DISC SALES AND CONSULTING FIRM
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CD-ROM

CONVERSIONS

CD-ROM Publishing Services

Lionsgate Data Services

'.;omplete CO.ROM publishing services including custom soft

••• We RENT conversion systems or
DO the conversion for you 1• ••

ware interface. Reasonab le rates, fast turnaround. Call for
quote.

Titles published : Food/Analyst, Econ/Stats, Consu/Slats,

CROSS ASSEMBLERS
TABLE DRIVEN ASSEMBLER (TOA)
For US $99 you getUniversal Cross assembler for all Microprocessors. Includes
tables lor 6800, 6805, 6809, 68000, 8048, PDP11 , Z80,
PCF8412 or create your own table for any MCPU.
FEATURES: Complex linking • Full macro + conditional
assembly • Local symbols • 8, 12, 2 bit target MCPU's •Com
prehe nsive User Manual

Conversion Capabilities: 9 Track Tape, 8" Disk,
V•" Cartridge, Word Processors, Opti cal Disk,
2.3 Gigabyte Backup, Fax Workstations

Agri/Stats.

Hopkins Technology
CD-ROM Publisher
421 Hazel Lane
Hopkins, MN 55343-7117
(612) 931-9376
CIS 74017,614

Xdel Technology Pty. Ltd.

WE WILL SOLVE YOUR DATA CONVERSION PROBLEMS!

PO. Box 1050, East Victoria Park, Western Australia 6101
FAX: 61 9 4723386

CALL: (818) 704-5867 OR FAX: (818) 716-5647

Inquiry 600.

Dealer Inquiries welcome.

Inquiry 612.

Inquiry 606.

CROSS ASSEMBLERS
YOUR SALES MESSAGE

CROSS ASSEMBLERS

about the special computer product or service
that you provide belongs in print.

Universal Linker, Librarian
Targets for 36 Microprocessors

THE BUYER'S MART

CROSS COMPILERS
68000 C

CrossCode C generates ROMeble code tor all members of
the Motorola 68000 family. ft comes with an optimizing com
piler, Motorola-compatible assembler, linker, librarian, sym·
bol lister. and universal downloader. For more info, see our
display ad on page 83.

Hosts: PC/MS-DOS, micro VAX , VAX 8000

can help you reach computer professionals and
produce valuable inquiries for your com pany!

ENERTEC, INC.

Call Brian Higgins for more information

BOX 1312, 811 W. Fifth St.
Lansdale, PA 19446

Tel: 215-362-0966

603-924-3754

Compiler

Available under MS-DOS, UNIX and VMS

Call today: 1-800-448-n33
Software Development Systems, Inc.
4248 Belle Aire Lane, Downers Grove, Illinois 60515 USA
Outside USA dial Fl1J8-971-817U. FAX: 1-708-971-8513

Fax: 215-362-2404

Inquiry 607.

Inquiry 601 .

CROSS DISASSEMBLERS
CROSS ASSEMBLERS/SIMULATORS

CD-ROM Developer's Lab
Multimedia production resource for Mac & PC develope rs &

managers. Proven design, management, data prep, program·
ming, premastering, and manufacturing techniques & specs
from 18 leadi ng companies. Demos of off-the-shell tools for

tt:3i~~Ji~~; 50~~~~~:161~. (~~~~o~~~Pt~c;,'i~~~ $~s~

0

Transportabl e $645. Visa or MasterCard.

Software Mart, Inc.

Multiple pass Disassemblers for 8051/8085/Z80/6800
families. Loads Intel/Motorola Hex or Binary file formats.
Source/List files created include Procedure Block Headings,
Jump Labels. Program Constants can be defined as bytes.
Converts Hex to Binary lites and ts great for Patching or modi
fying Embedded systems Eproms. For IBM-PC/MS-DOS 3.1
and up. Manual/Disk $150.00

Lear Com Company

Cross Development Systems

4131 Spicewood Springs Road 1-3, Austin , TX 78759

2440 Kipli ng St.ISie. 206, Lakewood, CO 80215

512-346-7887

303-232-2226

Inquiry 602 .

XDASM PC SERIES

Brand new lull·func!ion simulator lor t ~e 8096 controller. SUPJ10r1ing ALL
MODES of interrupts plus !tie HSI, HSD, .AJD, and Serial lea1ures, with full
disassembler: just S300! Our superb simulators for the 8048, 8051. and 8085
sell lor S200. and 1hosc for the 8052 and ZBO lor S250 each.
Our line o! cross assemblers for all above target CPUs are also lull PCcom·
patible and sell for $100 each. We offer discounts foc,slmulator plus assembler
packa ges

P.O. Box 1404, Burnsville, MN 55337 USA

(612) 890-5588
Inquiry 613.

Inquiry 608.

DAT A ACQUISITIONS

COMPUTER INSURANCE
INSURES YOUR COMPUTER

MACINTOSH CROSS ASSEMBLERS

SAFEWARE provides full replacement of hardware,
media and purchased software. As little as $39 a
year provides comprehensive coverage. Blanket
coverage; no list of equipment needed . One call
does it all. Call 8 am-10 pm ET. (Sat. 9 to 5)

~SM "' -avallab l e for most B-blt MPUs. Fast . Full Mac in
terface. S or Hex output downloads to most EPAOM program
mers. Featu res macros, conditional ass'y, local and auto
labels, symbol table cross.reference, module sectioni ng.
Editor Included. $129.95 each plus S/H. MCNIAE. Technical
bulletin available. 30 day money back guarantee.

TOLL FREE 1-800-848-3469

MICRO DIALECTS, INC., Dept B

(Local 614-262-0559)

P.O. Box 30014, Cincinnati, OH 45230

SAFEWARE, The Insurance Agency Inc.

(513) 271-9100

Inquiry 603.

Turn PC Into DAC svstem

Pu.verful software tool kit helps you build i!!M PC-based
data acquisition and control systems for process and
machine applications. You get screen builders, scaling,
conditioning, alarms, timing tables, statistics, and more.
It's llexible, debugged, and reliable. Low cost. Available
in source code. No royalties. Request lree catalog.

EXOR
P.O. Box 548, West Chester, OH 45069, USA

Fax: 513·777-4817

Inquiry 614.

Inquiry 609.

DAT A CONVERSION

COMPUTER UPGRADE
CROSS ASSEMBLERS

THE COMPLETE XT UPGRADE

PC Compatible

MICRO COMPUTER TOOLS CO.
Phone Toll Free (800) 443-0n9
In CA (415) 825-4200

4131 Spicewood Springs "Road A-4, Austin TX 78759

512-345-9843

GUARANTEED,
SUPPORTED

DEBUG SIMULATORS • DISASSEMBLERS
EPROM PROGRAMM ERS

5G Corooration
Fax 512-345-9575

912 Hastings Dr. 1 Concord, CA 94518

Inquiry 604.

MEDIA CONVERSION/DATA TRANSLATION
More than just a straight dump or ASCII transfer!

~~l~r~~table

The K-311 Upgrade Kit converts your XT to full 32-bit, 20MHz
80386 CPU and high speed disk performance. The K-311 Kit
includes 20MHz 80386wt1Mb RAm , 16-bit Adaptec 1:1 con
troller, 63Mb 28Ms Mitsubishi disk drive, choice of 1.2 or
1.4Mb diskette drive, Key Tronic 101 Plus keyboard , 200 W
PS, new drive cables. Matches or exceeds the performance
of a new system but at far less cost. Top quality, easy lnstalla
tlon, 1 year warranty. $1,795

800-333-4131

Phone: 513-777·0570

Inquiry 610.

Word Processing , DBMS , and Spreadsheet data on Disks

I t

or Tapes trans ferred di rectly into applications running on
Mainframes, Minis, Micros, Dedicated Word Processors,
Typesetters, and Electronic Publlshlng system s.
lBM PSJ2 & Macintosh supported
#1 in the translation industry!

CompuData Translators, Inc.
3325 Wilshire Blvd., Suite 1202, Los Angeles, CA 90010

(213) 387-4477

1-800-825-8251

Inquiry 615.

COMPUTERS & PRINTERS
6800-Famlly Development Software

LAPTOPS * APPLE * IBM
IBM PS2
COMPAQ SLT
MACINlOSH
ZENITH
SHARP
LASERWRITER
TOSHIBA
IMAGEWRITER
NEC
HP LASERJET
PLOTTERS
EPSON
HARD DRIVES
FAX MACHINES
Call UCC 213-921-8900 For Prices
13738 E. Artesia Blvd. 150, Cerritos, CA 90701
Fax 213-802-0831
International Orders Welcome

Inquiry 605.
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Our C Compilers for the 6800, 6801, 6809, &
68HC11 feature a complete implementation (ex
cluding bit fields) of C as described by K&R and
yield 30-70% less code than other compilers. Our

Assemblers feature macros and conditional
assembly. Linker & Terminal Emulator included .

Wlntek Corporation
1801 South St .. Lafayette, IN 47904

WE'LL DO IT BETTER ...
FOR LESS!
Conversion , Duplication, Any Format

FREE TEST • SATISFACTION GUARANTEED
Plus. the Personal Touch: Ask Questions and
....-ell explain it lo you in simple English!!!

DATACOPY SERVICE
PO Box 820214, Dallas. TX 75382

(800) 742-6809 or (317) 742-8428

Inquiry 611 .

1 • 800 • 969 - DATA

Inquiry 616.

DATA SECURITY
"!# all sincerely believed that when 1111 punched delete,
ii was gone forever. Y\!i!v, 1111re 1111 wrong!"
-U. Col. Oliver North, July 7, 1987

DELETE IS NOT COMPLETE!
Use DATA SHREDDER · The ummate security blanket
From CDRPWARE · Software lllat means Business.

CORPWARE, LTD.

B00/562·3475

AJI elemeo1s d ad are tm, sm and.I>< © 1969 CORP'MRE, IJD

Inquiry 617.

DISASSEMBLERS

DATA/DISK CONVERSION

SOFT-X-PLORE

IBM PC •TO• HP FILE COPY

See "BYTE's May '88 issue P,g. 78." Disassemble 500
kb(') program at 10,000/min. (')In any file, ROM/RAM
memory up to 80386 instruction set("). SOFT-X-plore:
• is for MS/DOS 2.0+ systems

FASTER
EASIER TO USE
Update version uses windows: Call for free demo! IBM
PC to HP File Copy allows IBM PCs, PS/2, compatibles
to interchange files with Hewlett-Packard Series 70, 80,
200, 300, 1000, 9000s.

Oswego Software
Box 310
Oswego, IL 60543

• uses 20 algorithms and seven passes (*)

• only $99.95 plus S&H w/30·day guarantee.
To order call (BOO) 446-4656 or info (203) 953-0236
Or write:
RJSWANTEK INC.
178 Brookside Rd., Newington, CT 06111

312/554-3567
FAX 312/554-3573
Telex 858-757

• best on the market

DISK DRIVES

DATA/DISK CONVERSION
Convert any 9·track magnetic tape to or from over
2000 formats including 3'( i: 51/4)8" disk formats &
word processors. Disk-to-disk conversions also
available. Call for more info. Introducing OCR Scan·
ning Servi ces.

Computer Conversions

Pivar Computing Services, Inc.

619-693-1697

·

PS/2 DRIVES FOR PCs ATs

CONVERSION SERVICES

You Can Depend On!
• Data Conversion
• Disk Duplication
• Optical Scanning
9580 Black ~•.fountaln Rd., Suite J, San Diego, CA 92126

MCN1SA accepted

Inquiry 628.

Inquiry 623.

RESULTS

.

CompatiKit/PC .

. . . . . .. .. $279

..... . .. .ms

~~d~oo

Built-in floppy controllers-no problem .
Supports multiple drives and formats. Lets your
computer use IBM PS/2 1.4M diskettes plus morel
Call for further information or to place an order.
VISA/MC/COD/CHECK.

Micro Solutlons Computer Products
132 w. Li nccln Hwy.. DeKalb. IL 60115
s1sn56-3411

165 Arlington Hgts. Rd ., Dept. #B
Buffalo Gro\'.e, IL 60089 800 Hi-Pivar

See our ad on a e 358.

Inquiry 629.

Inquiry 618.

DATABASE MGMT. SYSTEMS

DISK DUPLICATION

DISK CONVERSIONS

dBASE file access from C

SOFTWARE PRODUCTION

Media transfer to or from: IBM, Xerox, DEC, Wang,
Lanier, CPT, Micom, NBI, CT, Exxon, WRDPLEX also
WP. WS, MS/WAD, DW4, MM, Samna, DEC DX,
MAS 11, Xerox.Writer. ASCII.

Code Base 4 is a library of C routines which
gives complete dBASE or Clipper lune·
tionality and file compatibility. Use DOS,
Unix , OS/2 or MS Windows.

FREE TEST CONVERSION

CONVERSION SPECIALISTS
531 Main St. , Ste. 835, El Segundo, CA 90245
(213) 545-6551
(213) 322-6319

$295 with Source!

FREE DEMO

Sequlter Software Inc.
Call (403) 439-8171

•
•
•
•
•

Warehousing
Drop shipping
Fulfillment
48-hour delivery
Consultation &
guidance

services Star-Byte, Inc.
2880 Bergey Rd., Halfleld, PA 19440
215-997-2470
800-243-1515

Fax (403) 433-7460

See our ad on page 223.

inquiry 624.

Inquiry 619.

• Disk duplication
• All formats
• EVERLOCK copy
protection
• Label/sleeve printing
• Full packaging

I'

Inquiry 630.

DISKETTES
FROM MACs TO MAINFRAMES ...
Our 12 conversion systems
support over 1000 formats

DISK INTERCHANGE
SERVICE COMPANY
2 Park Drive • Westford, MA D1886

(508) 692-0050
Inquiry 620.

QUE RV
SELECT REPORT

~ RAPH

3.5" OS/HD

HISTOGRAM

$1.15 or LESS!

get your queries orgenlzedl

GENUINE 3.5" OS/HD 2MB BULK DISKETTE
AT WORLD'S LOWEST PRICE
• 100% CERTIFIED • DEALER INQUIRIES WELCOME
• SUPPLY WORLDWIDE • WRITE OR FAX FOR DETAILS

query dBASElll.:+- dBASE IV Clipper database & index & pre
sent them as table, report, graph , histogram by SOL com
mand or by filling table. No programming needed! QUERY
DOS & OS/2 protected mode version 2.1 only $88+$3 S/H
check visa MC PO. call today for demo!

KASAI TRADING CO.

YSCTECH

(416) 733.0228
47 Protea Gdn , Will owdale, ON CANADA M2K2W5

Inquiry 625.

P.O. BOX 38, MUSASHINO, TOKYO 180, JAPAN

INTERNATIONAL FAX: B1-422-55-1703

Inquiry 631 .

EDUCATION

DEMOS/TUTORIALS
Build Demos. Tutorials, Prototypes. Presentations, Music.

With nearly a decade of experience in data conversion,

Ti!"ed Keyboard Macros, and Menu SyStems. Includes

you can work wtth the Industry leader in 9-track tape, car
tridge tape and diskette conversion systems. Enjoy the

and Aoimalor. RecCl Great Reviews! Simply lhe BEST. Not

convenience of your awn conversion system. Call today
to discuss your application!

Flagstaff Engineering
1120 Kaibab Lane, Flagstaff, 1'Z 86001

(602) 779-3341
Me.sterCard - Visa - American Express Acceptod

Inquiry 621 .

B.Sc. & M.S. In COMPUTER SCIENCE

INSTANT REPLAY Ill

BUY YOUR OWN
CONVERSION SYSTEM!

The American Institute for Computer Sciences offers an in
depth correspondence program to earn your Bachelor of
Science and Master ol Science deg rees in Computer Science
al home. BSC. subjects covered are: MS/DOS, BASIC,
PASCAL, C, Data File Processing, Data Structures &

Screen Maker, Keystroke/Time Edttor, Program Memorizer,
copy protected. No royalties. 60-day satisfaction money.

back gua' IBM and Compatb. 51 4995 U.SChk/Cr. Crd.
Demo Diskette $5 00.

~~:a~~~=~n~s~~dS/~r:fu~~~,~~~\~gdeensc!~bjects i~Soft-

NOSTRADAMUS, INC.

AMERICAN INST. for COMPUTER SCIENCES

P.O. Box 9252
Salt Lake City, Utah 84109
(801) 272-0671

1704-BY 11th Ave. So., Birmingham, AL 35205
TOLL FREE 1·800-767-A!CS

Inquiry 626.

Inquiry 632.

DISASSEMBLERS

THE #1 CHOICE
In disk & tape conversion
for many leading corporations, government agencies, law
firms, and companies in EPIE!ry industry-world-wide.
Free test • Satisfaction guaranteed

Graphics Unlimited Inc.
3000 Second St. North, Minneapolis, MN 55411

(612) 588-7571 or (612) 52()-2345
FAX: (612) 588-8783

Inquiry 622.

80x86 .EXEi.COM to .ASM
•Accurately reconstruG1 . study & modify (64K+J programs with
a minimum of input or editing of output.
• Assembly language ou tput is MASM 5.x-compatible.
• Exhaustiw.flow-trace dlstinguishes code from data.
• Bes! formats for each, Commented BIOS calls/DOS lune·
lions. SEGM ENTfPROC/other vi tal pseud0-0ps.

PC-DISnDATa (5%'' disk & manual) $165

PRO/AM SOFTWARE
220 Cardigan Road, Centerville, OH 45459

(513) 435-4480 (9 A.M. -5 P.M. EST M-F)

BOOKS ON DISKS
II

• Writing About Computers
• Writing for the Mind
• Creating Illustrations

II

$14.95 each*
Send for satalog disk: $3.oo· ·Ariz. Res. add sales tax

Requires PC: 256K RAM plus CGA

Maynard Desktop Publishers, Inc.
P.O. Box 82070, Phoenix, Arizona 85071-2070

(602) 993-1934

Inquiry 633.
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HARD DRIVE REPAIR

FLOW CHARTS

EDUCATION
The Grades Program
TGP can cut your grading process in halll TGP 's spread
sheet-like score input form speeds entry with program
mable Input boundaries. TGP fills out student deficiency

notices so you can get some sleep! TGP can generate
standard deviation, assignment avg'sL graphs, and
more ... Reqs. access to an IBM-PC or Comp. (CGA,
EGA, VGA). $49.95 (In CA + 6'120/o tax)

Michael Bablglan, Consultant
P.O. Box t625, Elk Grove, CA 95759
(91e) eS2·4290

Flow Charting II+

HARD DRIVE REPAIR

For IBM and compatibles. It wi ll amaze you with Its
speed, power and simplicity. 26 standard shapes wit h
over 120 sizes - 10 text fonts - 4 line styles. Place
text, lines and shapes anywhere on your chart. For only
$229 you'll never draw another chart by hand.

WE WILL REPAIR YOUR HARD DRIVE AT A
FRACTION OF THE COST OF REPLACING IT.
FAST TURNAROUNDlll CALL FOR DETAILS.

Patton & Patton

H & W micro, Inc.

81 Great Oaks Blvd., San Jose, CA 95119
1-800·525·0082 Ext. 42 lOutslde CA)
408-629-5376 Ext. 42 CA/lnt'I)

I

(404) 366-1600

See our ad on page 102.

Inquiry 640.

Inquiry 634.

528-C FOREST PARKWAY
FOREST PARK, GA 30050

Inquiry 646.

EDUCATIONAL TRAINERS
68000 I 68020 I 68881
COMPLETE EDUCATIONAL TRAINER for Iha 680001
68020 and 68881 chips-includes the chips, power
supply, serial Interlace with software, 68000/68020 cross
assembler (hosted on a PC), documenlatlon, schematic,
Operating System, cables. Spec/al Price-$1100.00

Phone URDA, Inc.
1·800·338·0517 or (412) 683·8732

DISK DRIVE REPAIR

WINDOWS FLOWCHARTER $79

DATA RECOVERY

RFFlow is a professional drawing tool for flowcharts
& org charts (requires Microsoft® Windows) . 75
shapes automatically adjust In size. Move, copy,
delete groups of objects. 7 levels of zoom. Move
flowcharts to other applications via the Clipboard .
Supports Windows printers, pl otters, and cartridge
or soft fonts. Call for free trial disk.

SALES of new, remanufactured and
removable disk drives

FULL TECHNICAL SUPPORT

ROTATING MEMORY SERVICE
1506 Dell Avenue, Campbell , CA 95008

RFF ELECTRONICS

(408) 370-3113
We buy used drives good or bad

1053 Banyan Court, Loveland, CO 80538

(303) 663-5767

Inquiry 641.

Inquiry 635.

Inquiry 647.

EMPLOYEE BENEFITS
EMPLOYEE BENEFIT SYSTEM
Prepare benefit state ments for your employees or
be first in your area to establish lucrative($$) ser
vice business every company needs. Includes
Social Security benefits, developed by an actuary.
Used 10 yrs. QBaslc. First ad. $89. Send check or
COD (add $4).

Benefit Communications
PO BOX t1722, ATLANTA, GA 30305

SILTRONIX, INC.
P.O. Box 82544, San Diego, CA 92138

1-800-637-4888

Phone: 404-351-2210

ENTERT Al NM ENT

I~

Call Brian Higgins for more information

603-924-3754

HARDWARE
BUILD YOUR OWN MACINTOSH FROM
CATALOG PARTS-THE CAT MAC

CROSSWORD PUZZLE PROGRAM $95

LEARN SPANISH! LEARN JAPANESE!
A new, easy way to learn a foreign language. Complete In
teractive learning environment with pop-up dict io nary~
hypertext language reference, and full mouse support. Con
versational emphasis. IBM compatible. Each course Includes
disks, manual, and pronU nclatlon tape. Call for Demo disk
or free brochure!

COLLINS SOFTWARE

315 W. Washington St. Dept BY9, Marq uette, Ml 49855

Traveler's Gulld
24-hour order desk: (906) 228-5030

Inquiry 643.

Inquiry 637.

THE BUYER'S MART
can help yo u reach computer professionals and
produce va luable inquiries for your company!

FOREIGN LANGUAGES

Wordsmith automatically constructs sym
metrical crossword puzzles from 40,000
words in user modifiable lists. IBM/Compati·
ble, 640K memory. Hard drive recommend·
ed. 5-1/4" or 3-1/2" disks. 30-day money
back guarantee.
J.L. Collins. Box 110, 87SA Island DJ., Alameda, CA 94501

about the special com puter product or service
that you provide belongs in print.

Inquiry 648.

Inquiry 642.

Inquiry 636.

YOUR SALES MESSAGE

STRUCTURED FLOW CHART

NSChart creates Nassi-Shnelderman (structured)
flowc harts from a simple POL. Key wo rds define
structures & text strings appear lo the chart. Easy
to create, even easier to revise! Automatic chart siz
ing, text centering. Tran slators from many
languages available. For Mac and IBM PC.

New book shows how to:
• Save $$$ over new or used systems or on
upgrades
• Which CAT Mac model to build and why
• Have fun, gain experience, break no laws

Only $24.95 postpaid . VISA/MC, check, M.O. or send
#10 SASE for free info. Bookstore/bulk orders invited .

BRANT ASSOCIATES, Dept B
PO Box 68708, 4420 SE Mark Kelly Ct., Portland OR 97268

Inquiry 649.

FORTRAN TOOLS
NEMESIS™Go Master®
Go , a game of stralegic elegance, has been a way of
lile In the Orient for owr four thousand years. Many con
sider Go to be lhe secret of the Japanese business
man's success. "While chess is a game of war, Go is

a game of market share"IPreside nt of Nikko Hotels].
" If you are Interested In Go, buy this program."
Game ol the Month J . Pournelle BYTE 7187
Toyogo, Inc. Th e leader in Computer Go.
76 Bedtord St. #34'Y, Lexington, MA 02t73, (6t7) 86t-0488

Inquiry 638.

SPEED FORTRAN DEVELOPMENT
AND CUT MAINTENANCE COSTS
FORWARN-finds common programming errors such as mismalched
parameter lists and common blocks, and unlnlllalized variables. Prints
detailed cross-references and call-tree diagrams. $329
FORTRAN DEVElDPMENTTIIOLS-inciUdes Pretty (Indents, rnnumbeIB,
changes GOTOs to JF-THEN-ELSES, otc.) and 6 more tool s. $129.
For IBM PC. Also for UNIX-ask for dctalls.

Qulbus Enterprises, Inc.
106 N. Draper Ave nue, Champaign, IL 61821

GRAPHICS

Flowchart/State Diagram for Engineers

PEP Picture Editing Package
Innovative structured drawing software. Fast, respon·
sive, powerful. A free-form drawing tool. High perfor·
mance even on the slowest PC. Many different applica
tions including business forms, logos, diagrams, labels
and graph annotations. For Epson, LaserJet, or

Daytron Electronics Inc.

PO Box 305 Kendall Sq ., Cambridg e, MA 02142
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Postscript. Introductory price $125 to Feb. 1, then $180.
VISA/MC.

Trlonum Inc.

214-669·2137
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(616) 983-2352

Inquiry 650.

Draw tlOM::harts or state diagrams with this MacDraw-like pre>
gram on your IBM PC/AT/PS2 or compatible. All flOM::hart sym·
bols are prebullt and can be stretched to any size. Add your
own symbols to the symbol library. Ellipses, curves with end
ing arrowheads, cut/paste, enlarge/reduce, drag , zoom out,
undo .. etc. Output to most printers, plotters, and desktop
publishing software. Complete wit h Logilech Mouse for $89.
See ou r larger ad every other month .

Inquiry 639.

DUNE SYSTEMS
2603 Wi ii a Dr., St. Joseph, Ml 49085

(217) 356-6976

Inquiry 644.

FLOW CHARTS

610 S. Sherman #104, Richardson, TX 75081

CHIP CHECKER
• 74/54 TIL + CMOS
• 8000 Nat. + Signetics
• 9000 TIL
• 14/4000 CMOS
• 14-24 Pin Chips
• .3" + .6" IC widths
Tests/Identifies owr 650 digital chips with ANY type
of output in seconds. Also tests popular RAM chips. IBM·
compatible version $259. C128 + C64 version $159.

1·800-TRIONUM

Inquiry 645.

INOUSTRIAL STRENGTH SINGLE BOARD COMPUTER
Has optimum features for monitor + control applications:
16 Chan N D • 4 RS232/422 Ports • 48 Prog 1/0 Lines
• 8 Opto INS • 8 HiDrive OUTS • 4 Timers • Watchdog
• 104K Memory • 5.25 x ao Options: Resident FORTH
OS with Target Compiler, Editor, Assembler, + Auto
Load/Start: 5 MHz 8085 • 4 Chan D/A • Battery Backed
Clock/RAM • Netv.urking • PC Support.
E-PAC 1000 + $249.00
E-PAC 2000 + $449.00

EMAC INC.
PO Box 2042, Carbdndale IL 62902

Inquiry 651.

(616) 529-4525

II

HARDWARE

INVENTORY MANAGEMENT

FREE

STOCK·MASTER 4.0

FREE CATALOG
Protect your comp uter power from black-O uts, brown

outs, audio/video hash and surges! Complete line of low

•

cost Emergency Power Supply units, Line Conditioners
and Surge Suppressors prevent damage and loss of

•
•
•
•
•
•

valuable data. Prevent errors malfunctions and false
1
printouts~ Sen d 1or money-savi ng catalog today.

INDUS-TOOL
730 W. Lake St., Chicago, IL 60606

Commercial grade Inventory management
software at micro prices.
Supports all 12
• Stock Status Reporting
transaction types
• Activily History Analysis
Trend Analysis
• 8111 of Materials
Quality Control
• Purchase Order Writing
Multiple locations
• Order Entrv
Purchase Order Tracking • Material Requirements
Open Order Reporting
• On Line Inquiry
Serial/Lot II Tracking

•
•
•
•
•
•
•
•

McDonald and Associates

Applied Micro Business Systems, Inc.

Phone 312-648-2191
Inquiry 652 .

1n.F Riverside Ave., N8YIPC!rt Beach, CA 926'63

Need memory for IBM or MAC?
Want to pay the lowest possible price?
Wanl superior service?
Want free advice?
Wholesale sourcel Shipping worldwlde!
International FAX: country code.t402·691-6548 24 hrs. 7 days
lnternat!onal Direct: country code+402-69Hl248 24 hrs. 7 days
Free calll Free Info!

714-759--0582

1-800-338-1 531 24 HRS 7 DAYS (U.S.)
1-800-242-5751 FAX LINE 24 HRS 7 DAYS (U.S.)

Inquiry 664.

Inquiry 658.

MEMORY PRODUCTS
dFELLER Inventory

LATEST AWARD BIOS!
PC/XT 'i:r 286 'i:r 386

BuSJness rnventory programs wrrtten in modi 1able dBASE
source code.

Support tJor:

dFELLER Inventory $150.00
Requires dBASE II or Iii, PC·DOS/CPM
dFELLER Plus $200.00

: ~G~a&c~~~~~;~?~s
• 3.5 inch Floppies

~

DRAM 256x8
DRAM 1 Meg x9
SIM/SIP 1 Megx8

Requi res dBASE Ill or dBASE Ill Plu s (For Slockrooms)

Authorized AWARD Distributor

1-800-423-3400 or (412) 782-0384
KOMPUTERWERK, INC.

Feller Associates
550 CR PPA, Route 3, Ishpeming, Ml 49849
(906) 486-6024

851 Parkview Blvd ., Pittsburgh , PA 15215

The $25 Network

Macintosh® Parts & Repairs

Try the 1st truly low-cost LAN

•
•
•
•
•
•

Save up to 55% on Mac II CPU
800-274-5343 I 617-891-6851
Pre-Owned Electronlcs, Inc.

NETWORK TECHNOLOGIES INC.

Skeptical? We make belleversl

Modes

P.O. Drawer F, Denton, TX 76202
817-387-3339

Macintosh is a registered trademark of Apple Computer, Inc.

Call Today
for DRAMATIC Low Pricing

Inquiry 666.

LAPTOP COMPUTERS

HARDWARE/ ADD-ONS
I~

on New Slimms~ Memory Modules
1, 2, 4 and 8 Megabyte 72-pin modules available

MUSIC

Laptop Savings

DESKTOP STEREO

Laptops: Toshiba • Zenith • NEC • Sharp
• Epson • Mitsubishi • Compaq
Also Laptop Accessories: Modems1 Fax Modems,
External Drives, Portable Printers, Memory, Key
Pads, Hard Drives, Batteries, and Auto Adapters.

Revolutionary ste@O receiver installs within IBM ccm
patibles. Sop 1st1cated software for graphic display
of all amplifier controls including digital luning. Works
[n background of you r application. E'IEeptional
Sound! LOW COST MIDI syslem also available.

Computer Options Unlimited

T ermoTrol Corp.

12 Maiden Lane, Bound Brook, til<J 08805

Phone: 201-469-7678

1888 Century Park East , Suite 1900, L.A., CA 90067

(Fax: 201 -469-7544)
World wide sales

Hours: 9am/10pm 7 days

800-365-0045

In OH: 216-543·1646
Paris: 01331-476-32789

800-RGB·TECH
UK: 0244-880478

596 our M on psg9 392.

Inquiry 660.

Inquiry 654.

COMPUTER VIDEO GENERATOR
Test EGA, VGA , Multisync & Data Projec
tors with handheld monitor tester. From 15.7
KHz to 64.0 KHz, battery powered , 4 pat
terns, all plug-in with no adapter cables.

Connect 2 or 3 PC s, XTs, ATs
Uses serial ports and 5-wire cable
Run s at 115K baud
Runs in background, lotally transpare nt
Share any device, any me. any time
Needs only 14K of ram

Information

30 Clematis Ave • Waltham , MA 02154

1·800-736-3644

MONITOR INTERFACE

LANS
Programs for the corporate, government ,
dealer and educational buyer. Call for k it.

R & R Electronics
Inquiry 665.

Inquiry 659.

Inquiry 653.

SIM/SIP
SIM/SIP
SIM/SIP

AU Speeds
INTEL
8087 - 80287  80387
All MHz

with History and Pu rc hase Orders

• Custom Drive Tables

213-284-3242

LOW LOW PRICES
256K
1 Meg
256x9

OPTRONICS TECHNOLOGY
P.O. Box 3239, Ashland OR 97520
(503) 488-5040

Inquiry 661.

Inquiry 655.

LAPTOP PERIPHERALS

HARDWARE CONTROLLERS
EMBEDDED SYSTEMS CONTROLLERS

LAPTOP BACKLIGHTS

SC/FQXl"PCS (Parallel CoprOC1tHOt System) and PCS32 ate

Factory Installed • 90-Day Warranly

PCIXTIAT plug-In boards, 16 and 32 bit. 15 MIPS average, 50 MIPS
burst. PCS uses the Harris RTX 2000"'1&-bil Forth CPU with 1-cycle
mul!ipller, 14 prioritized interrupts, 3 timer/counters, 6-channel 110
bus. PCS32 uses the new SC32 32-bit Forth CPU.
SC/FOX SBC (Slngla Board Computer) is an 18 MIPS average,

Toshiba, Amstrad , Sanyo, DG ,

60 MIPS burst, Eurocard-size RrX 2000 stand-alone compuler.
SC/FOX SCSI 1/ 0 Plug-on board for PCS or SBC wilh SCSI, flop·
py, 56K-baud serial, 16-bit parallel ports, and software drivers.

The Portable Peripherals People

Kaypro, IBM, HP, etc.

reattfme control, data acquisition, robotics, and signal processing.

SILICON COMPOSERS INC. .

(415) 322-8763

208 California Avenue Palo Alto, CA 94306

ACCESS
Nd'Mllle.

CHAT-ACCESS Is the ulllmate In user friendly software., enabling you lo
sand messages, receive them and engage other logged-In usaB hi full scale
COf'MH'S81ion . Using only 1 Kby'te ol )OUr \Qk5tation RAM (for TSR program),
CHAI-ACCESS providas a llst ol logged In USGfS and sends one or a!I ol
!ham a brlel massage. It also enables you lo "CHAT'' with another v.or'ltsta·
tlon lhrovgh Interactive windows 1h11l simultaneously display both sides ol
the COtMJBation. CHAT-ACCESS operates on JCorn's JPWS. 3+0PEN (MS
DOS WC>f113tation), N<Mtll Na1ware and ell other PC lANs mat suppon
Net BIOS.

$295

Shany Computers Ltd.

Rechter Building , 4 Smllansky St ., Natanya, Israel 42304

Tel: (972) (53) 333931

Fax: (972) (53) 342118

Inquiry 667.

Inqui ry 662.

Inquiry 656.

CHAT -

A Compfete Chaltflg arid Memg'ng SoW>n IOI 3Com, NMI, and Otlltl N

Axonix Corporation
(801) 466-9797

For1h dewlopmant aottware Included. Ideal tor embedded

NETWORKING
So Far 'i'our Computers HM Bttn Tallcing to Each O!her NOO Vour StaH can as Well

•

HARDWARE/COPROCESSOR
DIGITAL SIGNAL PROCESSOR
DSP products for the IBM PC/XTIAT based on th e Tl
TMS32010 and TMS320C25 up to 12 MIPS operation.
Designed for applications in communications, in
st rumentation, speech, and numeric processing. Of

fered with 12 bit 110 KHz AID and DIA and con
tinuous-to-disk data acquisition & playback option. From

$650.

lOSHIBA
PERIPHERALS

T1000

Battery AdaptaPAK (12V)
Vehicle Battery Adaptor
&lilt-In 2400bps Modem
1n1ernal 2400bps Modom
$Ingle COMMS Pon Card
Dual COMMS Port Card
SGSI Interface Card

PX25T

T1200
T1 600

T3100
10/20

PX3T

PBO

X2'

""'
M24E~ ~~24ES

SHANY COMPUTERS. SOFTWARE THAT MAKES YOUR NET..•WORK

CO/FILE+

An essential expansion to your MS-DOS ond Na~rk operating S)!lem so

thot you can run ~r axisllng single user app1lca11ons wilh no moclilications

br ;~~t~~t:fi~nlc~ioM. Cb/f/L~ ~na~b1:s ~~~1~;i~~:,t;J:O~~

5

M24BI
M241C
S232T

-

2

--:'\,

- - - D 2 1 2 E -
--SCSIE-

DALANCO SPRY

PRODUCT R&D Corporation

89 Westland Ave., Rochester, NY 14618

1194 Pacific St., Suite 201, San Luis Obispo, CA 93401

(716) 473-3610

(805) 546-9713 or (800) 234-5584

Inquiry 663.

Inquiry 657.

...-~

~ ' .-•
--------~-~-----~_,_...........-.-:~:... ...~d".1:.:-·:..
'.'./•

• [j

0

to share common files on any MS-OOS 3.10 and higher LANs. Data

Is~

m~u R%J~~~~~:~s ~~u~~~[~h~~~k~fo :::: h;~~
Area Nar.o.orks. +Consumes only 2/(bylos ol RAM et each YIOrlcstatioo for

~h~7!Rs~~~~: C~~f~~~Jn~~~~~~~;t~~=~~~~

locking and unlocklng lor Write and Create Sharing.

Shany Computers Ltd.
Re chter Building, 4 Smilansky SI., Natanya, Israel 42304
Fax: 972 53 342418
Tel: 972 53 333931

lnqui i;y 668.
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is the most fascinating
computer software I've ever seen . This is
hotter than hot." John Dvorak, PC Magazine.
V2.0 is $195, including 667 pages of documenta
tion. Menus, Color.

Free Brochure: 818/355-1094
California Scientific Software

Programmer's Connection is an independent dealer
representing more than 450 manufacturers with over

'W'-Characte r windowing with COLORS, Line Graphics,
Bells and more. You need not modify DOS code to work WELL
on any UNIX terminal. UNIX/DOS source $295 (for bot h),

compatibles. We have serviced the professional pro·
grammer since 1984 by offering sound advice and low
prices. Call or write today to receive your FREE com
prehensive Buyer's Guide.

BYTE DESIGNS
P.O. Box F195-76, Blaine, WA 98230

1-800-663-8547 or (604) 278-5200
"(DOS libs availablo for Microsoft or Borland

·c· compllars)

MacBrain™ 2.0

d·base 111+/cllpper Source code
For programming and educational purpose, source code to
make integrated package wilh WORD PROCESSOR, PLAN
NER, CALENDAR. Setup to support 60 different printers, and
D-BASE Ill compatible database w/screen painter, and TIME
PLANNER. Menu driven from one main menu with pull down
menus and pop-up windows. Use this source code alone o
add some or all ol 11 to yo ur ~ program s.
$95.50 and $12.00 for air-parcel post and handling .
Send B ank Check (not personal check) also VISA/MC

NEU RIX

H.H.G & Dlgital-Vorur ltd.

1 Kendall Sq. Suite 2200 Cambridge, MA 02139

(617) sn-1202_

P.O. Box 1292, 121 Reykjavik, Iceland FAX:

FAX: (617) Sn-1209

Inquiry 670.

1000 scftware products lor IBM personal ccmpu1ers and

Programmer's Connection
7249 Whipple Ave. NW
North Canton, OH 44720

US 800-336·1166

Canada 800-225-1166
International 21&494-3Z81

Inquiry 680.

Inquiry 675.

MacBrain 2.0 Neural Network Simul ation Software for the
Macintosh (includes HyperBrain .. ): Graphical, interactive,
menu-driven . Full Ran ge of ready-to-use paradigms. Com
pletely modifiable using H ~rBrai n . Expert Systems, predic
tive modelling , combinatorial optimization and more. Plus,
SE and II family ; HOl-Chorus parallel processing version
available. $995./$795. educational.

I/ I

D-ISAM-Unix standard indexed file management library for
UNIX DOS and NETWORKS. Manages all locking . UNIX/
DOS source $595 (for both), DOS libs* $145.

DOS libs" $95.

-..

Inquiry 669.

I._ .•

FREE BUYER'S GUIDE

Hava Same 'C' Source lor UNIX and DOS

"BrainMaker

.~

PROGRAMMERS TOOLS

PROGRAMMERS TOOLS

'C' DOCUMENTATION TOOLS
• C-CALL $59 Creates graphic-tree of callerkalted structures,
and fil es-vs-procedure table-of-contents

•

~~~r~ ~~~e~t~~~~:e~~~~dhe~~~~~s for each pro

• C-LIST $39 List , action-diagram, reformat programs
• C-REF $49 Local/global/parameter c ross reference
• SPECIAL $149 All 4 plus integrated C-DOC version

SOFTWARE BLACKSMITHS INC.
6064 St. Ives Way, Mi ssissauga , ONT Canada L5N-4Ml

(416) 858-4466

3~1 -686559

Inquiry 681.

Inquiry 676.

OBJECT ORIENTED TOOLS
OBJECT-ORIENTED TOOLKIT
TRIPLE your productivity with Complete

c~

The only object-oriented development utllity for C with pre
compiler, found ation classes (source code included), in
tegrated make, real-time debugger, Documentation Generato~
Application Streamliner. Versions for DOS ($449), SCO.XENIX
($495) , QNX ($449) with lull technical support . Other ports
avai lable upon request .

I~

PLC Software Tools

OBJECTIVE·C® 4.0 BROWSER

Powerful software tools convert any uP.. BOXX,
68XX, zao, and more . .. into a PLC (programmable
logic controller), and transform MS-DOS PCs into
programming peripherals. Complete and efficient.
Written in C, integrates with external programs.
Available in source code. No royalties . Send today
for free catalog.

State-of-the-art developer's facility. Analyze & explore

Complete Computer Corporation

EXOR

111 West 571h St., Suite 1400, NY, NY 10019

P.O. Box 548, West Chester, OH 45069

212-582-2635

Fax: 513-777-4817

Inquiry 671.

Phone: 512-777-0570

C & Objective-C® source code. Window/Menu based.
Cross-reference by files, variables, (llethods, functions,
classes . . Sophisticated static analysis of runtime
behavio r.

Sun, HP, DEC, and IBM UNIX workstations - $995

THE STEPSTONE CORPORATION

75 Glen Road , Sandy Hook CT 06482
(800) 289-8253
(203) 428-1875

Inquiry 682.

Inquiry on.

PROGRAMMERS TOOLS

LAN Application Development

Bsupport for Btrieve

NPPC: High performance library routines callable from

The " Norton Utilities" for Btrieve users.

C and Assembler. High level interface permits rapid

Bedit: DISPLAY. UPDATE, COPY, and DELETE.
EXPORT SDF to dBASE & LarUS. RECOVER damaged files.

development of peer-tcrpeer, client/server, or multi-server

Edit/In se rt using Data Dict ionary.
Bbug: TSR Btrieve debugger. Dlsplays info in pop-up window.
Brun : BUTIL replacement with Run:rime and C source.

NetBIOS applications under DOS. Synchronous or
Asynchronous message control. Compact Code. Source

Avail. No Royalty. NPPC $495

BediUBbu9: $120. Brun: $100. VISA/MC/COD/PO

Applled Software Technology

800/359-2721 FAX: 517/887-2366
Information Architects, Inc.

PO Box 397, Dpt. N, Los Gatos, CA 95031

(800) 678-1111 ext. N1

Inquiry 672.

c

P.O. Box 4)84, East Lansing. Ml 4882&-4184

Menu Creator• - A program generatol' for menu
driven user interface. Excellent for complex menu
systems. $99.95. Advanced Library - Extended
capability for data entry and advanced text-display con
trol from your programs. $99.95, FORTRAN , Pascal , C,
BASIC supported. HYPERMATH" -An application of
Menu Creator• and the Advanced Library. FREE

Avanpro Corp_

.....-.

Objective-C Compiler, Runtime Library,

THE STEPSTONE CORPORATION

75 Glen Road , Sandy Hook CT 06482
(800) 289·8253
(203) 426-1875

PROTOTYPING

TURBO PLUS $149.95

Start Prototyping Tomorrow•

Menus, Programming Un it Libraries, OOP Support, and
Sample Programs included. Alf routines work in both text

with

PROTOSCREENS

and graphics modesf 60-day money-back guarantee/
Demo Disk avail. For IBM and compatibles.

Powerful Rapid Prototyping Software
Easy to Learn and Use - No programming
Simulate mainframe, mini , and PC systems
Training available on rapid prototyping

NOSTRADAMUS, INC.

BAILEY & BAILEY Software Corporallon

P.O. Box 969, Pacific Palisades, CA 90272

P.O. Box 9252, Seit lake City, UT 84109-0252

(213) 454-3866

(801) 272-0671

Inquiry 673.

Includes -

1Cpak101 Library.
$249 - 30 Day Money Back
VISA/MC/AMEX/Check

-"I

Programming tools for use with Turbo Pascal 5.0 & 5.5.
Screen Painter, Ccide Generator. 110 Fields, Dynamic

, ,,

Now on affordable hardware! For PC-AT, PS/2 w/2MB,
20MB HD & MS C 5.1.

Inquiry 683.

Inquiry 678.

-.

OBJECTIVE·C 4.0 MS·DOS
Object-Oriented Language used by over BOO companies.

859 East 2850 North, Ogden Utah 84414
(801) 782-2345 Credi! Cards • Overnight Del.

Inquiry 684.

Inquiry 679.

PUBLIC DOMAIN
·~-

TLIB™ 4.12 Version Control
" TLIB" is a great system" - PC Tech Journal 3188.
Full-featured configuration mgmt for software profes
sionals. AH versions of your code instantly available. Very
compact, only changes are stored. Check-in/out locks,
revision merge, branching , more. Mainframe deltas for

Pansophlc, ADR, IBM, Unisys. Only $99.95 + S&H,
or 5-station LAN $299.95 + S&H. MS-DOS VISA/MC

BURTON SYSTEMS SOFTWARE
f'O. Box 4156. Cary. NC 27519

.

(919) 856-0475

Inquiry 674.
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Get INSIDE!
The best PC softwa re performance tool is now better than
ever with source line timing, caller timing and arbitrary event
timing-all wilh microsecond accuracy and without source
modification . The expanded DOS analysis mode identifies
1/0 bottlenecks. $1 25
Call today for a free brochure and the latest list of supported
compilers. 3Q.day guarantee. VISA/MC/COD

Paradigm Systems
f'O. Box 152, Milford, MA 01757
(800) 537-5043
In MA: (508) 478-0499

$3.00 SOFTWARE FOR IBM PC
Hundreds to choose from, word processors,
databases, spreadsheets, games, lotto, com
munications, business, music, bible, art, education,

language and useful utilities for making your com
puter easier to learn. Most programs have
documentation on the disk.
Free 125-page catalog.

BEST BITS & BYTES
P.O. Box 8245, Dept·B, Van Nuys, CA 91409

In CA: (e18) 764-9503

Inquiry 685.

eo0-245-BYTE

11
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PUBLIC DOMAIN

REVIEWS

$1 per DISK Sale
20 TOP IBM PC PD/SW DISKS
(360K) ONLY $20 + $3 S&H
QubeCalc, EDRAW, AutoMenu, Math Tutor, PC
DOS Help, Baker's Dozen , Languages, EZ-Fo rm ,
PC-Sty\e, PackDisk, PC-Stock, KidGames, Best
Games, Home Inventory, PC-Outline, Form Letters,
lmagePrint, SideWriter, PC-Prompt, Best Utilities.

BIT·LOCK® SECURITY
Piracy SURVIVAL 5 YEARS proves effectiveness ot
powerful multilayered security. Rapid decryption
algorithms. Reliable/small port-transparent security
device. PARALLEL or SERIAL port. Complemented by
economical KEY-LOK'" and multifeatured COMPU
LQCI('- including countdaNn, timeout, data encryption,
and multiproduct protection. (Dos/Unix/Mac)

Compatible Technologies Group, Inc.

BRIGHT FUTURES INCORPORATED
P.O. Box 1030, East Windsor,

Find "Hands-on" Reviews In Seconds!
PC Reviews is an easy to use on-line database for NOVICES
and PROS who need to locate and read "hands-on" reviews .
BYTE, Data Based Advisor, PC Today, PC Magazine, Com
ptuer Language, Info World and 35 more included. Natural
language front-end helps define search terms. A perfect use
for a modem. "Wonderful ", say users.
88 Fulton St. #2400, New York, NY 10038

er 06088

(212) 463-8989

FREE CATALOG ($1.50 per disk)

Inquiry 686.

(201) 653-7688 8-N-1 for FREE DEMO

MICROCOMPUTER APPLICATIONS
3167 E. Otero Circle, Littleton, CO 80122

(303) 922-6410/770-1917

Inquiry 698.

Inquiry 692.

SECURITY
EVERLOCK COPY PROTECTION

FREE CATALOG
PUBLIC DOMAIN/SHAREWARE

* Thwarts ALL Bit-copy Software

* Protect any CO'M/EXE w/o Source changes
* Shut dOYr'n Debug Tracing & Disassemblers
1t Install to Fl oppy, Hard Disk, or LAN
* Remotely reset Program lnstall·Count, Expire

• 400 IBM PC & compatlbles disks •
200 Amiga disks • 125 Atari ST disks
PC disks as low as $1 .25 each, Amiga & ST as low as $1.60
eacht Rent or buy. Freo shipping! Call toll free, wrile or cir·
cle reader service for FREE BJG CATALOG with full descrip
tion s. Please specify computef-48-hr. turnaround!

*

Date or #Executes
No damaged media or 110 plugs
For IBM and clones. $195 & up. Free Info.

Az·Tech Software, Inc.

Computer Solutlons

305 East Franklin , Richmond, MO 64085

P.O. Box 354- Dept. B, Mason, Michigan 48854
1-800-874-9375

(M-F 10-6 EST)

(aoo> 221-0&44

1-517-628-2943

Inquiry 687.

FAX:

1:m J:tmg

THE ULTIMATE COPY PROTECTION

10 programs on 10 disks - PC WriteJ PC Cale+, TreeView,
OanGad , File ExPf8ss, Moratt's Revenge, H.GCIBM, Novatron,
Home Base, Spacewars, plus 1600+ disk catalog • We ac·
capt Visa/MC/Amex

•
•
•
•
•
•
•

Completely Menu Driven
Defeats all Hardware/Software Copiers
Quite
No Source Code Changes
Simply
Multiple Layering
The Best
No Damaged Media
Ways To
Full Hard Disk Support
Protect
Unllmited Metering
Your Valuable
Software Investment
• FREE Demo Disk

PAY ONLY $5.00 shipping/handling
limited introductory offer

International Software Library

STOPVIEW"
STOPCOPY PLUS"
BBi COMPUTER SYSTEMS® (301) 871-1094

511 Encinitas Blvd. • Ste 184 • En cinitas, CA 92024

order today (619) 942-9998

Inquiry 688.

FREE ENGINEERING SOFTWARE
FREE CATALOG also contains SHAREWARE. 5V.
and 3V2-inch. All categories. ENGINEERING , CAD,
DESKlOP PUBLISHING, LANGUAGES, UTILI
TIES, BUSINESS, GRAPHICS, SPREADSHEETS,
WORD PROCESSORS, CHURCH, MEDICAL,
HEALTH , EDUCATION, HOME.

SECTOR SYSTEMS COMPANY, INC.
Dept . 811, 416 Ocean Avenue, Marblehead, MA 01945

(617) 639-2625

Inquiry 689.

-·

14;105 Heritage La., Silver Sprin g, MD 20906

FAX: (301) 460-7545

=~~~~ a~:~~~~~t~ec';~~~~~~~
6

bool lim!t option sacures ~ur hard disk. Pa.ss-M>rd provides tor up to 100
usors with the suporvlsor controll!ng &CC9ss to prot9Cled directories.
PaSSM>rd Is monu-drlven wllh poJHJp win~ and help screen s. The pro
gram pro.ildes an audit lrall of users, and a screen blanking feature.
PASSWORD $99.00 US
Visa, MIC, Amo.

Nasdec International Inc.

2704-85 Garry Street, Winnipeg MB Canada R3C 4J5

PH: (204) 956-2798

FAX (204) 943-3702

COPY PROTECTION

T :~

~;:~~sar~a~~~ ;~t=i~nm:;!~~~r~~urd~~~

DISKETTE Introduces you 10 Superl..ock,.-invisible cop'/ pro.
tection for IBM·PC (and compatibles) and Macintosh .
• Hard disk suppon
• No source code changes
• Customized versions
• LAN support
• New upgrades available

(408) 773-9680
SOFTGUARD SYSTEMS, I NC.
710 Lakeway, Suite 200, Sunnyvale, CA 94086

FAX (408} 773-1405

Inquiry 700.

Inquiry 694.

COP's Copylock II
•
•
•
•
•
•

With All the Computer Security Talk, PASSWORD
Is the Perteet Security Lock.

Inquiry 699.

Inquiry 693.

lOP 10 IBM SOFTWARE-FREE

PC Security "Password"

Protects on standard diskettes
Cannot b0 copied by any device incl. Option Board
Fully hard disk installable
Normal back-up of protected programs
LAN·support
Creates sale depio version qi your software

••

HANDS OFF THE PROGRAM®
OPERATING SYSTEM SECURITY
Secures subdirectories, fjles, printers and floppies
Keyboard lock - automatic or manual
Log PC boot, program exec, file opens, login/logouts
Prevents DOS FORMAT and most viruses
Drive A: Boot Protection I Hard Disk Lock

Standard version $975, Automatic Version $1950

IBM PC or 100% comp. - DOS V3.0+ - $89.95 + $3.75 S/H

DANCOTEC Computer

SYSTEMS CONSULTING INC.

In US : 2835 Sierra Rd .. San Jose. CA 95132
41J6.m.&162 or J.llQO.J«. 2545
lnt'I: 2680 Bagsvanl, Denmark
Phone .,. (5-444 40022 Fax : - 4444D1'22

PO BO X 111209, Pittsburgh, PA 15238

(412) 781-5280

Inquiry 701 .

Inquiry 695.
)."

FREE CATALOG
$1 IBM SOFTWARE
For your free 32-page Master Edition
catalog featuring the best of IBM Shareware
from just $1 each, call or write today!

1-800-338-2118
SOFSOURCE
Box 828, East Lansing, Ml 48826
Inquiry 690.

ALL-IN-ONE PROTECTION!

TOTALSAFE gives you total security: access control , virus
protecUon, data encryption, secure directories, and lots morel
Req. PC, HD, 1 slot (or socket). Completely transparent. In·

troductory price: $120.00 + saoo S/H (U.S.). JO.<jay
guarantee. Also available a complete line of PC access and
data security products. Call/write !or Info. MCNISA/AMEX.
Gamma Security Products, 710 Wilshlre Blvd., Ste. 609, San
ta Monica, CA 90401 TEL: 213-394-8622 FAX: 213-395-4214

HANDS OFF THE BOARD®
1/2 SIZE SECURITY BOARD
Stop floppy boot - Require password to boot PC
Real·time disk encrypt  prevent boot sector virus
Prevent DOS FORMAT/FOISK and low-level formats
Set hard disk READ ONLY or turn ON/OFF
Turn floppies, printers and COM ports ON/OFF

IBM XT, AT Bus  DOS V3.0+ - $149.95 + SS.00 S/H

Ellashlm Inc.

SYSTEMS CONSULTING INC.

520W Hwy 436, Suile 1180-30, Allamonle Spgs., FL 32714
TEL: 407/682-1587
FAX: 407ITT4-8103

PO BOX 111209, Pittsburgh, PA 15238

(412) 781 -5280

Inquiry 702.

Inquiry 696.

SOFTWARE FOR WINDOWS
FREE SOFTWARE CATALOG

Programmable PC Security

TOME™ File Tracking Utility

Low as $1.20/disk
Over 1000 quality IBM software
On 5.25" and 3.5" format
From outside U.S .A ., except Canada,
please send US $2.00 refundable with order.
For fast service, write to

with read!wrtta memory
The Deadlock fl Security package features:
Software to protect your COM and EXE tiles withoU1 the need
ol the sources, and two executable files for encrypting and
decrypting a security device, allowing you to read and write
from the memory endlessly, and a programming unit mak
ing each Deadlock JI security device unique.

Keeping track of your files has never been easier! Ideal for
business and personal usel lOME maintains a comprehen
sive soned HSI of disks and files. Use with Floppies or Hard
Drives - Easy To Use  Online Help - Req . Windows 2.0+.
Order by Ribruary 27, 1990 and save $20 off the already low
price of $79.95. Only $59.95 Includes Shipping - (C.A
Residents add 6% sales tax.}
Malt Check or Money Order to:

SOFTS HOPPE
P.O. BOX 3678, Ann Arbor, Ml 48106-3678

Empire Security lnternatlonal Inc.
7 Wedgewood Coun, Great Neck, N.Y. 11023

(516) 466-3786

313-761-7638

Inquiry 691 .

Inquiry 697.

CC&C industries
6089 Evelyn Avenue, Rohnert Park, CA 94928

Inquiry 703.
JANUARY 1990 • BYTE
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- -- - - T H E BUYER'S MARJ----- - - 
SOFTWARE UTILITIES

EZ-CO PY PLUS™

The Ultimate Diskette Duplicator for the PC you already own!
Great for publishers, developers, MIS directors, etc. 2X+
faster than DOS. Read diskelle once, then, quickly & ac
curately mass duplicate 5.25" & 3.5" disks on your own
PC/XT/AT/etc. Formats, copies, verifies, optionally serializes
in l smooth operation. Save images to HD, more. Replaces
dedicated hardware worth $1000s~Onty$129+s/h. Evalua
tion disk is SS+s/h.©

INFO: 1-713-280-9900; BBS: 280-8180; FAX: 480-0525

Analog Circuit Slmulatlon

LOCATE HARD-TO-FIND BUSINESS
AND STATISTICAL SOFTWARE

• Schematic Entry
• SPICE Si mulator

Econometrics• Biometrics• Cluster AnaJr-;ls • Mutllvarlata Analysts
• Markotlng Statistics • Experfmental Statistics • ANO/A • Aegres·
slon • Linear Programming • Project Planner • Forecasling & Tlma
Serles • Sales & Market Fomcastlng • Quality Cootrol and Industrial
Experiments • Parameter and Tolerance Design • And Many Morel

• Model Libraries
• Monte Carlo Analysis
• Parameter Sweeps

SEND FOR FREE PRODUCT GUIDE/

• Plotting/Graphics Outpul

Lionheart Press, Inc.

EZX Publ:!. Box 581n-B0190, Webster, TX n598
Orders (V/MC/M} & Brochures: 1 • 800 • US EASY X

SOFTWARE/ENGINEERING

SOFTWARE/BUSINESS

lntusoft

P.O. Box 379, Alburg, VT 05440

(514) 933-491 8

The leader in low cost, full ~ Box flflJI, San Pedro, CA 90734
(213) 833--0710 FAX(21 3)83t·3956
featured C4.E software

FAX: (514) 939-3087

Inquiry 715.

Inquiry 709.

Inquiry 704.

\n\usott has a comp\ele PC
based system including fNery
thing from schematic enlry
through SPICE simulation using
extended memory to com
prehensiw interactiw post pro.
cessing. Starting al: $95 lor
lsSpice, ll1e complele sy.;lem
sells for jUSI S790.

SOFTWARE/ACCOUNTING
"'

AUTO·POST

PC TIME CLOCK
Autonme is an Employee Management System that
allows you to turn any PC into an Electroni c Time
Clock. AutoTime provides Time & Attendance, Job
Costing, Payroll Interface, and Labor Distribution
reporting. Network compatible. Prices start at $495.
Other Business Products: Network FAX, Absence
Call-In, db-EDI.

Chase Technologies
1617 Kingman Ave., San Jose, CA 95128

(408) 998-2917
Inquiry 705.

New Serv

4876-B Santa Monica Ave.
San Diego, CA 921 07

I

Inquiry 706.

Southern Computer Systems, Inc.
2732 Seventh Ave nue South
Birm ingham, AL 35233
(800) 533-6879/(205) 251-2985

Moby Words™

Inquiry 707.

SIMULATION WITH GPSS/PC"'

0nsw·11opp1as

~~~fque words & phrases

~~Pa~;S=~ ~speech

world

parsing

The largest word llst_in the

$78

1~~~~~~ words

Never give the user a bad
brnak again
$128

For razor·sharp language

S148

1l~t/:1~~ ~da!dtPAmarks

1

For perlect texMo·speech

$198

DATA ENTRY
POWERFULLY SIMPLE
Full lealured, heads-down dala enlry with two-pass verilicalion.
Designed for the PS/2®, PC, XT. AT or compatibles.
Slandalone $395
LAN version available.
FREE trial.

Computer Keyes
Te l: 206/776-6443
21g29 Makah Rd .
Fax: 206/776-7210
Woodway, WA 98020 USA:S00/356-0203

P.O. Box 171N, Slow, Massac husetts, U.S.A.

(508) 897-5662 ext. 540 (800) 223-1430 ext. 540

COD/Info: 1-408-373-1491

Inquiry 718.

SOFTWARE/ENGINEERING
Affordable Engineering Software

MILP88-MIXED-INTEGER LP

download/reload, report generator, and sensitivity analysis. $149

with manual and 8087 support. $299 with Turbo Pascal units.

Eastern Software Products, Inc.

374

BV Engineering Professional Software

Northern Valley Software

2023 Chicago Ave ., Sµile B-13, Riverside, CA 82507

28327 Rothrock Dr., Rancho Palos Verdes, CA 90274

(213) S41-36n

(71 4) 781-0252
Inquiry 719.

FREE ENGINEERING MAGAZINE

MASS & VOLUME CA LCULATOR
WITH MATERIALS DATABASE

Personal Engineering is a monthly magazine sent
free of charge (USA only) to scientists/engineers
who use PCs for technical applications. Topics

Calculate the volume of dozens of sh apes easi ly with
Mess2 . Weights are calculated for over 700 materials.
Oltterent ial an d proportional comparison s m ad e
automatical ly. Flexible input syste m accepts Decima l,
Fractional, and Exponential notation. For IBM PCs an d

Acq/Control • Design Automation. To receive a

Compatibles with 384K.

free sa mple issue a nd qua lific ation form e ith e r ci r~

$69

DEMPSEY'S FORGE, Software Division
At 2 Box 407, Gladys, VA 24554

(703) 360-7600

Let us FAX you a I ller. CALL 804-283-4602

B YT E • JANUARY 1990

SPICE

Non-linear DC & Transient; Linear AC.
* Version 3B1 with BSIM, GaAs, JFET,
MOSFET, BJT, diode, etc. models, scre en
graphics, improved speed and converg ence.
* PC Version 2G6 available at $95.
Call , write, or check inquiry # for more info.

P.O. Box 15328, Alexandria, VA 22309

Inquiry 708.

Circuit Analysls -

FREE A PPLICATION GUI DE & CATALOG
Circuil Analysis • Rool Locus • Thermal Analysis • Plol,
ter Drivers • Engineering Graphics • Signal Processing
• Active/Passive Filler Design • Transfer Funclion/FFT
Anal~s • Logic Simulation • Micrnstrip Desgn • PCIMS·
DOS • Macintosh • VISNMC

Inquiry 713.

A general-purpose system for solving mixed-integer linear programs
with up to BOO constcalnts and 4000 general Integer or noninteger
variablos. Build MILP88 Into your ONn programs with compiled Turbo
Pascal units. MILP88 reads/writes Lotus worksheets. Use 1·2·31
Symphon y as a matrix generalor or post processor. Other features
Include interactive and batch operation, spreadshOOI LP display and
editing, an equa1ion processor, problem/branch Hst storage, file l/O,

a complex system you need GPSS/PC to help you

MI NUTEMAN Software

Bol~l!~~I~~AUM~~~~~:3~40-1307

Inq uiry 712.

SOFTWARE/BUSINESS

GPSS/PC" is an MS-DOS compatible version ol the
popular m ai nfra m e simu lation languag e GP SS.
Graphics, anim ation and an extrem ely interactive en
viron me nt allow a totally new view o f your m odels. U
you are contem platin g the creation or m odification of
pred ict its b eh avior. Call now.

All Royally Ire• Send check or MO (C,o\ add 6%) lo:
571

call or write !or a FREE copy ol the premiere issue of Mid·
night Engineering.

303-491-9092

QuickBASIC 4.5 TOOLS!

KOMPUTERWERK, INC.

• PRACTICAL ARTICLES
• INSIGHTFUL INTERVIEWS
• DETAILED PRODUCT REVIEWS

Inquiry 717.

SOFTWARE/DEVELOPMENT

851 Parkview Blvd., Pittsburgh , PA 15215

A new publication lor entrepreneurial hardware and software
engineers Iha! will encourage and challenge you to personally
develop and market your own products.

Midnight Engineering

SOFTWARE/BASIC

Call 1-800-423-3400 or (412) 782-0384

Fax: 408-748-1915

111 E. Drake Ad., Suite 7041, Fon CoHl ns, CO 80525

Inquiry 711 .

Our FREE CATALOG features:
NEW, UPDATED FI NAL LY! Library with over 400
routines for QB 4.5; XGRAF, the complete graph ics
package for QB 4.5; Other top-line prod ucts from
all major vendors.

MCAE Technologies Inc.
Tel: 408-748-0334

MIDNIGHT ENGINEERING"'

DATA ENTRY
KeyEntry 111$, a com plete Data Entry System tbat provides
all the capabilities for designing data entry applications, con
trolling data !low, & monlto(lng/reporting operator activity &
performance. Supports LAN and stand-alone environments.
Eval uation copy (all programs & documentation) available.
Call today for lnlormationl

(619) 223-3344

drawing system integrated with a scientific calculator and for·
mula solver within one easy-10-use software package. Re·
quires Microsoft Windows. $895

Inquiry 716.

dBASE BUSINESS TOOLS

dATAMAR SYSTEMS Cred. Card-Check-COD

Cedar fuses mathematics and intelligenl geometric model·
ing and works with geometrics the same way a spreadsheet

works with numbers. Now you can have the power of a sman

I

1615 Gethot Dr., Suite 34, Fairfield, OH 45014
Phone: (513) 829-1585

Inquiry 71 0.

• PURCH ORDllNVNlORY
• GENERAL LEDGER
• ORDER ENTRY
• ACCOUNTS RECVABLE
• JOB ESTIMATING
• JOB COSTI NG
• BILL OF MATLS
• SALESANALYSIS
•PAYROLL
• ACCOUNTS PAYABLE
$99 ea. + S&H

Personal Software for
"What if" Engineering

It's here! A totally integrated business management
system for $495. Invoices, statements, payroll , in
ventory general ledger, proposal, job cost and
payables. It runs compiled with dBASE Ill compati
ble files. A 100-pg. users manual is included . Demo
$9.95 with m._anual $29.95.

Inquiry 714.

each

mont h

include Instrumentation •

Data

cle below or send requ est on letterhead to:

Personal Engineering Communications
B ox 300, Brooklin e, M A 02146

Inquiry 720.

SOFTWARE/ENGINEERING

SOFTWARE/GRAPHICS
Technlcal Report Graphics

WORST CASE AT ITS BEST
ECA-2 Analog Circuit Simulation

GRAPHICS PRINTER SUPPORT

EDTECH scienti fic graphics for PC has new laser
printer and dot matrix versions.
- Database, worksheet-style data editing
I ••
- Technical X-Y plots from data for reports

- AC, DC, Transient ,
- Over 500 Nodes
- Full Nonlinear simu lator
Fourier, Temperature
- Worst Case, Monte-Carlo - Built-in, real time graphics

- 2 to 50 times taster
- Multiple plots capability
than SPICE
ECA-2 2.50 IBM PC $775 FREE DEMO

-

Graphics editing on screen , drawing, text

- Log axes, Greek, symbols, Lotus imp/ex

DIGITAL ANALYTICS

Tatum Labs, Inc.

P.O.

3917 Research Park Dr., 8 -1, Ann Arbor, Ml 48108

Box 31430, Houston, TX m31

I
1 11

111

AT LAST! Use !he PrtSc key fo make qualify scaled B&W
or color reproductions of your display on any dot matrix,
inkjet, or laser printer (incl. Pos!Scripf). GRAFPLUS sup·
pons all versions of DOS with IBM ~ncl. EGA, >GA, Super
VGA}, Hercules. or compatible graphics boards. Link·
able/DEM versions available. $49.95.

Jewell Technologies, Inc.
4740-44th

Ave. SW, Seatti8, WA 98116

800-628-2828 x527 (206) 937-1081

(713) 721-2069

(313) 663-8810 ·'

Inquiry 721 .

SOFTWARE/GRAPHICS

Inquiry 733.

Inquiry 727.

SOFTWARE/GEOLOGICAL
GEOLOGY & GROUNDWATER PROGRAMS

The Ultimate CAD/CAM Engine

Borehole Logs, E-Logs, Cross Sections, Stratigraphy,
Well Drawings Fence, Contours, lsopach s_. 3-D
Diagrams, Pumping Tests, Groundwater Chemistry,
Piper, Stiff, Durov etc. Used by EPA and State Agen
cies for RCRA & CERCLA Our software Is used by con
sultants, universities, and oil & coal companies in 26
countries. Free broch ure and demo disks.

TurboGeometry Library 3.0. The most complete tool box of
2D & 3D routines avallable today! Over 300 routin es. Sur
lacl ng , Solids, Hidden line, Volumes, Areas, Transforms,
Perspectivest Decamp, Cli pping, Tangents & more. 30 day
gu ar., $199.95 w/source S&H Incl. Foreign 5225.00. MSJPC
DOS 2.0+ . Turbo Pascal, Turbo C, MS G, MIX C, Zdrtec C+ + .

VISA/MC, PO, Chk, USA funds only.

Earthware of California

Disk Software, Inc.

30100 town center dr. #196, Laguna Nlguel , CA 92fJT7

211 6 E. Arapaho Rd.• #4rr7, Richardson , TX 75081
(214) 423-7288, (800) 636-n6o, FAX (214) 423-4465

Phone (714) 495-5727

FAX (714) 495-4820

Inquiry 722.

Inquiry 728.

FORTRAN PROGRAMMER?
Now you can call 2-D and 3-D graphics routines within you r
FORTRAN prog ram .
GRAFMATJC : screen routines
PLOTMATIC: ploUer driver
PRINTMAT1C : printer driver

$135.
135.
135.

For the IBM PC, XT, AT & compatibles. We support a
variety of compilers, graphics bds., plotters and printers.

MICROCOMPATIBLES
301 Prelude Dr., Dept. B, Silver Spring, MD 20901 USA

(301) 593-0683

Inquiry 734.

,

RAINDROP™

GEOLOGICAL CATALOG
Geological software to r log plotting, gridding/con
tou ring , hydrology, digitizing, 3-D solid modelling,
synthetic seismogram, fracture analysis, image pro
cessing , scout ticket manager, over 50 programs
in catalog . Macintosh tool Please call , or wri te, for
Free Catalog!

FAST, compact PrtScrn Utility for end users AND
d9"Blope"'. Hardcopy as fast as 10 secs. Average binary
size - 6 kbyte. 12 video graphic standards. Scale, rotate,
colorize and more. 'CALL' from user-written programs.
Complete 9- & 24-pin dot-matrix, inkjet, and laserjet
library $39.95+$3 s/h.

RockWare, Inc.

ECLECTIC SYSTEMS

4251 Kip ling St. , Suite 595, Wheat Ridge, CO 80033 USA

8106 SI . Davld Ct. , Springfield , VA 221 53

(303) 423-5645 Fax (303) 423-6171

(703) 440-0064

Inquiry 723.

Inquiry 729.

COMPLETE NAPLPSNIDEOTEX SUITE
Full y ANSI X3.110-1983 co mpliant. Window, view
and multiple concurrent device support. Drivers for
CGA, EGA, VGA, ICB, TARGA, Hercules and many
others.
• MVDl-developer's decoder toolkit
$295
• MGE- graphics editor
$195
$95
• Person ality+ lll- terminal emulation

Mlcrostar Software Ltd.
34 Colonnade Rd. N., Nepean, Ontario K2E 7J6
VISA
U.S. 1-800-267·9975
Canada (613) 727-5696

Inquiry 735.

SOFTWARE/GRAPHICS
S

PC TECHNICAL GRAPHICS
TEKMAR is a graphics library for the VGA, EGA or Tec
mar Graphics Master. Similar to PLOT-10, Includes WIN
DOW, VIEWPORT, AXIS. Support for HP, HI plotters.
Curve fitting, complete plotting program. Log, semi-log,
multi-axis, 3-D, contou"'. Jerry Pournelie (Aug 86 Byte):
"As good as any I have ever seen ..." Demo disks,
literatu re avai labl e.

Advanced Systems Consultants
21115 Devonshire St, #329, Chatsworth, CA 9131 1
(818) 407-1059

Inquiry 724.

E

G

S

2.0

S ci entific Engi neering Graphics System
•
•
•
•
•

Logarithmic, Time/Da te & Lin ea r Axes .
E asy Curve Fitting a nd Data Smoothing .
1-2 -3 Inte rfa c e & Numeric Spreadsheet.
Supports a ll Video & D evice S ta nd ards.
10 Curves w ith up to 8000 points eac h .

Edmond Software, Inc.
5900 Mosteller Dr. #1124
O ~ l a hom a City, OK 73112

405-842-0558
800-284-3381

Inquiry 730.

GRAPHIC TOOLS LIBRARY
XGLIB : Fast.Window/vp, th ic k lines and arcs, splines, figure
drawing , fill , text scale, rotate, allgn , keyb, " better" mouse,
An imation. One touch Screen prinl. $99.
PC_ VDI : Virtual Device Interface. Draw on scree n or
printer/plotter at device resolution with high speed . Outline
f111 able font factory. Super text. Plots, charts and splines. All
GKS draw. Includes XGLIB. $395.
ALL: ANSI compal. All graphic modes: Hercu . lo Super VGA.
Most " C", FORTRAN , MS QulckBASIC.

NOVA INC.

P.O. BOX 68976. Schaumburg , IL 60168
708-882-4111
FAX: 708-882-4173

Inquiry 736.

CAD/CAM Developers!

PEN PLOTTER EMULATOR

IMAGE TOOLS LIBRARY

You save hundreds of hours of programming and debugging
time (and the thousands of dollars this lime costs!) when you

FPLOT turns your dot matri x or laser printer into
an HP pen plotter. Fast hi-res output. No jagged
lines. Vary line width, color. Works with Autocad,
Drafi x, etc. Supports NEC P5/P6, IBM Proprinter,
Epson LQ/FX, Tosh iba, HP Laserjet, Okidata
29x139x, Hercules/CGNEGNVGA. $64 check/
m .o.NISA/MC

SCANPRO: Image Capture from resident (TSR) and your pro
gram. Multiple image (.PCX•. KPS, .KPC) formats. EMS sup
port Fast Bitmap Graphics. Auto scale, viewmep, Rotate,
Skew, Mirror, Fold and Tile fill. Im age data base. Text and
Line drawing . Virtual Bitmaps. Video page switching. Scroll.
Keyb, Mouse. PrinUplot. $149. ANSI compatible. All modes
tram Hercu . to Super VGA. Most " C", FORTRAN, MS

use the CAD/CAM math and DXF routines in the

QuickGeometry Library
All the ro ulines you need for any type of CAO/CAM/CAE prcr
gram l 250 ready-tc>use routines that construct , intersect and
ottset lines, arcs~ circles, ellipses and eve n splinest
$199 lncludee C source code and telephone support.

Call (617) 628·5217 today for Information or to orderl
Bulldlng Block Softwtre, P.O. Box 1373, Somerv i lle~ MA 021 44

Inquiry 725.

linear/Log Scaling • Graphs wilh error bars • AUTO PLOT

R,~~~~Wn~: ~~/:i~~'fi~e; ~~~:~P!~~;:a.fi~~~-; ~~~
~~b;e~~~:~i~~~t;::~l~~rt~~.A, EGA & Hercules Com

BV Engineering Professional Software
2023 Chicago Ave. , Suite B13, Riverside, CA 92507

VISA/MC

24-16 Steinway St., Suite 605, Astoria , NY 11103

718-545-3505

(714 781-0252

QulckBASIC.

NOVA INC.
P.O. BOX 68976. Schaumburg . IL 60168
708·882-4111
FAX: 708-882-4173

Inquiry 737.

Inquiry 731.

PROFESSIONAL GRAPHICS FOR
SCIENTISTS AND ENGINEERS
PC/MS-DOS • Macintosh
FREE 48-page Catalog

Inquiry 726.

Fplot Corporation

POPULAR HGRAPH

PRINTED GRAPHICS

SCIENTIFIC 2D & 3D graphic routi nes for IBM PC, VAX ,

The Graphlink"' Printer Grap hlcs Toolkit lets your Tur
bo Pascal programs build and print graphics at the
printer's r11• olutlonl 80+ routines emulate Borland
Graphics lntertace. Suppo(ts the most popular laser and
dot matrix printers. Only $125 ($250 for Professional ver

SUN and Macintosh . Powerfu l, easy to use. Multiple
fonts, device and machine independent. Uses max

resolution . Links with FORTRAN , Pascal , C, Modula-2
and QuickBasic. $119.00
Custom software development.

UGraph-the graphics editor

ava i labl~.powl

sion)! Soon for TC, MS-C, Quick C.

Heartland Software, Inc.

VISITECH SOFTWARE.

234 S. Franklin, Ames, IA 50010
(515) 292-8216

05 3807 Ridgewood Ct., Pillsburg h, PA 15239

(412) 733-4775

Inquiry 732.
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SOFTWARE/PACKAGING

DRUMA FORTH-83

HARD 10 FIND COMPUTER SUPPLIES FOR
SOFTWARE DEVELOPERS & POWER USERS

Break the 64K burler without speedtapace penalty.
Powerful, attnctlvely priced. '83 Stlindud.

SOFTWARE/SCIENTIFIC
Scientific/Engineering/Graphics Libraries
Turbo Pascal, Turbo+ MS C, MS Fortran, Basic
Send for FREE catalogue of software tools for Scientists and
Engineers. Includes: Scientific subroutine llbraries, device in·
dependent graphics libraries (including EGA, HP plotter and
Laserjet support), scientific charting I I - 3-0 pkXting libraty,
data acquisition libraries, menu-drtwn process control softwase.
'krsions avallable for a variety of popular languages.

• 1Mb+ automated memory management
• Full OS Interface, extensive utllltles
• On-line documentation, ASCII/block Illes
• Other products: windows, modules, profiler
• IBM PC/XT/AT & all compatibles
Inquire about FREE Features and Example diskettes.

C~h binders & slipcases like IBM'~ Vinyl binders, boxBs, and
folders In many sizes. Disk pages, envelopes, &labels. L'1N quantity
lmpnntlng. Bulk disks. Everything you need to bnng your software to
mari<et. Oisk and binder mailers. Much morel L'1N Prices! Fast
servica Call 0< write lo< a FREE CATALOG.

DRUMA INC.

Anthropomorphic Systems, Limited

Quinn-Curtis

376-8 E. Saint Charles Rd ., Lombard , IL 60148

1191 Chestnut St., Unit 2·5. Newton, MA 02164

6448 Hwy. 290 East E103, Austin, TX 711723

Orders: 512-323-0403

BBoard: 512-323-2402

Inquiry 738.

1-800-DEAL-NOW

Inquiry 750.

SOFTWARE/MATHEMATICS
MATH EDITING
x, = I:~
I

k·O

FOR THE PC

[xk,,. (")]
+
k

(I I

F

ds )

Va±"fJx

• MathEdit constructs math equations to be Inserted into
WordPerfect TeX and Manuscript documents.
• User-friendly interface-no new word processor needs
ro be learned.

• MathEdit-$149

K-TALK

50 McMIHen Me., SuUe 100
Columbu&, Ohio 43201

COMMUNICATIONS

(614) 294-3535

Inquiry 739.

SOFTWARE/SORT
SAVE

SAVE

SAVE

SAVE

LET'S TALK PACKAGING
From Disk Labels to Manuals to Shipping Boxes
We are a complete packaging service. Everything
you need to market your software. Call for our free
catalog.

SOFCOM Printing and Packaging
10305 Reading Rd., Cincinnati, OH 45241

Lascaux Graphics

Automate Computer Demos
Software tool memorizes each keyboard entry and
the time between entries during computer
demonstrations. It automatically repeats your demo
without an operator. Allows special screen com
ments. Integrates with software developed in C.
Available in source code. No royalties. Order today.
Send $100. Or request details.

• Print spqpl-to-disk files or memory • Background print
• File & directory bl'O'v\'Se • Edit small text • and more ..
• User friendly pop-up sc reens • 92-page manual •

Preset for all printers • Completely flexib le • PC
MS-DOS • $89 + $4 S/H • VISA/MC

Nor Software Inc.
527 3rd Ave., Suite 150, New York, NY 10016

(212) 213-9118

Stair Designer: Set to CODE or desired Riser/Run ,
16 results shown ln Ft-In, Ft-Dec & Metric. Fir to Fir

SPECIAL: Both for $89 + $5 SH • VISA/MC

Precision Data Processing, Inc.
7'Sl West Central Ave., Winter Haven, Florida 33880

(813) 294-4780

Inquiry 741.

Optical Character Recognition
Stop retyping: PC·OCR• sottware .-11 convert typed or
printed pages into editable text files for your mrd processo<
Works with HP Scan.Jet, Panasonic and most other scan
ners. Supplied with 18 popular fonts. User trainable: you
can teach PC·OCR• to read virtually any typestyle, incl.
foreign Ion!& Proportional text, matrix printer output, Xerox
copies OK. $385. CheckNISA/MC/AmExplCOD

Soft Warehouse, Inc.
3615 Harding Ave., Suite 505, Honolulu , HI 96816

808 734-5801

Inquiry 742.

MULTI-VOICE® TOOLS
Multi.\A:>lce Tools is a complete development Toolkit for Turoo
Pascal to access ell the feetu~ of the WOJSON 0< DtALOG tC
Speech Boards. ti Is also a high level library of procedures to
build MULTI-LINE \I01CE RESPONSE systems in minutes. A
pcwerful TELEPHONE ANSWERING program is given as an
example with source code.
DIALOGIC 599$, W!crSON 99$, Visa/MC

ITI Logiciel
1425 Rene-Levesque W. #400, Montreal, Can. H3G 117
(514) 861 -5988

Inquiry 753.

SOFTWARE/SCIENTIFIC

Makes math more inspiration and less perspiration!
Combines the power of computer algebra with 20 &
30 plotting and a friendly menu-driven user inter
face. Does equation solvlng, calculu s, trigonometry,
vector & matrix algebra , and more. Derive requires
a PC compatible computer & 512K memory.

SPEECH SYNTHESIS

C SCIENTIFIC LIBRARY

SPEECH SYNTHESIS CHIP

Create scientific & engineering tools with
this extensive C programming library of
over 600 math, matrix, statistics, and
graphics functions. Send $5.00 for
45-page CSL Buyer's Guide

Want the most advanced phoneme synthesis chip

EIGENWARE TECHNOLOGIES
13090 La Vista Dr., Saratoga CA 95070

(408) 867-1184

Inquiry 748.

available? One flexible enough to generate speech, music
and sound effects ... yet la.v cost and remarkably easy
to use? The ARTIC-263 is all of this and more ... a ver
satile, high-quality, phoneme-based, speech synthesizer
circuit contained in a single, monolithic., 24-pin, CMOS
integrated circuit.

Artie Technologies
55 Park Street, Troy, Michigan 48063
Phona: (313) 588-7310

Medical Systems with ECS

Physicians Practice Management
350 E. New York, Indianapolis, IN 46204

800-428-3515

317-634-8080

Inquiry 743.
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FAX: (313) 568-2650

Inquiry 754.

SOFTWARE/MEDICAL
PPM otfera a complete line ol medical software ranging from simple
Insurance claims processing to comprehensive NA management
PC CLAIM PLUS-claims processing with ECS to CN&r 100 major
Insurance carriers-JG.day money{Jack guarantee
THRESHOLD-<:omplete N~. patient billing, comprehensive practice
management statistics
CLAIM NET-Nationwide elactronlc claims clearinghouse transmits
claims to over 100 Insurance carriers
Soltware prices stan at $459.00.
Dealer lllQuiries welcome.

Phone: 513-m-0570

SOFTWARE/VOICE

Essex Publishing Co.
P.O. Box 391, Cedar Grove, NJ 07009
(201) 783-6940

Inquiry 747.

DERIVE®
A Mathematical Assistant

RO. lloX 548. Wes Chester. OH 45069

Inquiry 752.

SOFTWAREffiCANNERS

& Nosing to Nosing results. $29 + $5 SH

EXOR
Fax: 513-m-4817

Inquiry 746.

AUTOCalculator: Simultaneously calculates Yards,
Ft-In, Metrics-Store, Retrieve, Scan, Modify data.

SOFTWARE/TOOLS

PRINTER GENIUS

212 654-7429

Estimate Cone., Carpet, Wood, etc. All Units
Displayed at the same time. $69 + $5 SH

Zephyr Cove, NV 89448

PaNerful memory-resident printer management • Con
trol printer features from menus or within documents

3220 Steuben Ave., Bronx, NY 10467

Inquiry 740.

(702) 588-3737

Opt-Tech Data Processing
Inquiry 751.

SOFTWARE/PRINTING
MATHEMATICIANS-ENGINEERS

OPT-TECH SORT/MERGE
Extremely fast SorVMergelSelect utility. Run as an MS.
DOS command or CALL as a subroutine. Supports
most languages and file types including Btrieve and
dBASE. Unlimited file sizes, multiple keys and much
IT)Ore! MS·DOS $149. 0812. XENIX, UNIX $249.

P.O. Box 678 -

513-563-7136

Inquiry 745.

Have you ever seen functions of a complex
variable? Would you like to really understand
differential operators like div, grad and curl?
How about a peek into the fourth dimension?
Call or write for information on our latest PC
and Macintosh software.

(617) 965-5660

312-629-5160

Inquiry 744.

STATISTICS

Free catalog includes
technical application notes

1-800-942-MATH
MicroMath Scientific Software
Salt Lake City, Utah 84121-3144
Inquiry 749.

NEW STATISTIX™ 3.0
PC Magazine Editors Choice!
• Superb Data Management • Excellent manual
• Easy to use • Fast, free support
• Range & Depth of Statistics
Buy the BEST tor y, the price of the competition

CALL 612·631-2852 Now
No-risk 30-day money-back guarantee

Analytical Software,
Inquiry 755.

Ba> 13204,

Rose.iu., MN ss11a

STATISTICS

STATISTICS

UTILITIES .

The BASS System™

MINITAB's a PC of cake!

Find Text&Code Changes

Why use up 8 meg and 640K just to run a data
step on your PC? Now you can run your data step
codeand statistical procs with asystem that takes
only 1 meg and 400K (and costs only $399)! Free
information :

MINITAB's intuitive commands are easy to use and
remember. Features descriptive statistics, regres·
sion, time series, chi-square, hi-res graphics, much
more. PC vers ion incl. LOTUS interface, data editor,
network prici ng. Ca ll for FREE brochure.

OocuComp~ compares two vers ions of a document
or source Hsting and finds changes as minor as an in
serted comma and as major as a complete rearra nge
ment in text! Results can be shown on a split-screen,
In a printed composite draft , or in a detailed report.

BASS Institute, Inc.

Minitab, Inc.

P.O. Box 349, Ch apel Hill , NC 27514
(919) 933-7096 or BB: (919) 968·6755 (N ,8,1)

3081 Enterprise Dr., State College, PA 16801

Inquiry 756.

(814) 238-3280
Inqui ry 762.

SOLO 3.0 from BMDP
Popular statistics and excellent graphics for the PCc
Quick and easy to use. For bu siness professionals,
researchers, or students. From the leader in statistical
software for over 25 years. Top·notch support.
Salisfaction guaranteed! $199 com plete wi th
graphics. Call today, VISA or MC.

BMDP Statlstlcal Softwa r e, Inc.
1440 Sepulved a Blvd ., Suite 316, Los Angeles, CA 90025

(213) 479-7799

Inquiry 757.

NCSS
Professional, easy to use, menu-driven statistical
system. Used by ove r 5,000 researchers.

: ;~ ~;~t~~\~: (~b"~~o)~i~9
1

: ;~ ~~~i~~Q"d'~S'.i~nt-$49
• 5.5 Survival Analysis- $59
• 5.6 Forecastlng-S69
We accept checks, POs, Visa, MC. Add $3 s/h.

NCSS- B

801-546-0445 Fax: 801-548·3907
865 East 400 North. Kaysville, UT 84037

SCA STATISTICAL SYSTEM
The only statistical software eocompassing
Forecasting & Time Serles Analysis
Quality end Productivity Improvement
General Statistical Analysis

1-800-STATAPC

Availa bl e on DOS, OS/2 and M ac operatlog systems.
Call today for more Information

Computing Resource Center

Scientific Computing Associates

10801 National Boulevard, Los Angeles, CA 90064

4513 Lincoln Ave., Sulla 106, U sie, IL 60532, USA

Inquiry 758.

Phone: (708) 960-1698

FAX: (708) 960·1815

Inquiry 764.

DBMS/COPY
CONVERTS YOUR DATA /NW INFORMATION
Now your favorite stat package can access any database.
DBMSICOPY can dlrecUy conven any database or spreadsheet file
(ORACLE , PARADOX, dBASE, LOTUS etc.) lnlo any stat package
Ille (SA.$, SPSS, SYSTAT, etc.) and vlce versa. The PLUS version
allONS sorts, selectlons. and recalcula1ions. $1 95. 30-day guarantee.
VtSAIMCJAMEX/POICOO. Call for free limited version.

CONCEPTUAL SOFTWARE INC.
P.O. Box 56627, Houston, TX 77256

(713) 667·4222
FAX: (713) 667·3FAX
1-800..STATWOW

Inquiry 759.

Advanced Software, Inc.
1095 E. Du ane Ave., Suite 100, Sunnyvale, CA 94086
(408) 733.0745

STRETCH your floppy disks!
MAXI Disk is a menu driven floppy disk formatter (for
DOS 3.2 or later) th at gives you more space:
420k on a 360k disk; 800k on a 720k; 1.4 meg on a 1.2
meg; and 1.6 mag on

a 1.44.

·

MAXI Disk is only $19.95 (US) , $22.95 (CON), including
shipping! Send your check to:

HERNE DATA SYSTEMS Ltd.
PO Box 71 4, Stn C, Toronto, ON, Canada, MSJ 3S1
tel (416) 535-9335

Inquiry 769.

Stats 2 .05 Now Available. More statistics, graphics
and an all-new manual. Still only $590. Qu antity
Discounts Availabl e. New, lower acad emic pri ce.
$20 Demo. Call toll-free for more information .

(213) 470-4341

$149.95/IBM, $159.95/Mac.

Inquiry 768.

Inqui ry 763.

STATA

With speed, accuracy & "intelligence"

COPY AT TO PC-BRIDGE-IT 3.5
"CFYAT2PC" RELIABLY writes 360KB floppies on 1.2 MB drives, saving a
slot for a second hard disk or tape back-up. Only $79.00 + SIH

"8RIOGE·IT 35" Is e OEVIGE DRIVER suppo11ing 3\1" 720KB/1.44M8
drives br PCIXTlAT without upgrading DOS/BIOS. Only $39.00 + SIH
8RIOGE·IT 3.5 BUNDLED WITH INTERNAL 1.44M8 DRIVE /(f
$129.00 + S/H
VISA/MC/COO
UPS BIA

MICROBRIDGE COMPUTERS
655 Sky Way Suite 113, San Carlos, CA 94070
1-415·59 3-8777(CA)
1-415-593-7675 (FAX)
1-514-845--0818 (CANADA)
1·800-523-Bm

Inquiry 770.

StatPac Gold™
StatPac Gold is the award·winning statistics and
forecasting package that delivers. It's fast, flexible.
easy to use and deR!'ndab(e. Time-tested and loaded
with featu res. You be the judge. Get the Jacts' Call
for you r FREE brochure.

1-800-328-4907

Walonlck Associates, Inc.
6500 Nicollet Ave. S., Min neapolis, MN 55423

(612) 866·9022

Inquiry 765.

MAGAZINE INDEXING SERVICE
MlcroDex GIVES YOU FAST & EASY DIRECTIONS TO ALL AR·
TICLES IN THE FOL LQINING: PCWEEK- LOTUS-PC MAGA
ZINE- PC WOR LD-BYTE-INFQINORLD.
LOCATE BY KEYWORDS-TITLES-AUTHORS-ON OUR PAO.
PAIETAAY SEARCH SOFTWARE. PC COMPATIBLE/HARD DISC
REQU IRE D.

1YR. SUBSCRIPTION-MONTHLY UPOATES--J MONTHS OA11< 10 St\RT
0 NLY $183.50

NATLIN ENTERPRISES
P.O. Box 1334, Brea, CA 92622 800-333-5073 or 714-996-1914

Inquiry 771 .

SYSTEM SOFTWARE
Which S t atistic?

PC Compatlble Fiie System

Recover deleted files fast!

Find out with Stat istical Navigator"', an expert system
to help select appropriate statistical analysis. Statistical
Navigator suggests th e prope r analysis and explains
how it fits your research objectives and assu mption s.

All 'C', very portable, rommable. Add floppy & win·
chester support to embedded systems, or transfer
data to-from pc floppies or partitions from your OS.
Full, high quality implementation.

Disk Explorer now includes automatic file recovery. You

Version 1.1-$99.95+ 5/H. VISA, MC, AM EX, PO, Checks
accepte d.

The Idea Works, Inc.
100 West Briarwood, Columbia, MO 65203

1-800·537-4866

FAX 314·445·4589

High q uality CD·ROM inte rface software available
too.

etc bin systems
20 Higley St ., Groton , MA 01458

(508) 448·9340

Oub lde USA 314-4-45-4554

type in the deleted file's name, Disk Explorer finds and
restores n. Disk Explorer also shO'M> what's realy on disk:
view. change or create formats, change a fil~s status.
change data in any sector. MS·DOS $75 U.S. Check/Credn
card welcome.

QUAID SOFTWARE LIMITED
45 Charles St. E. 3rd Fl.
Toronto, Ontario, Canada M4Y 1S2
(416) 961-8243

Inquiry 766.

Inquiry 760.

UN INTERRUPT ABLE POWER

Designing Exper iments?
Designer Research"" helps design efficient empirical research
projects, controls extraneous variables and rules out com

peting explanations. Ensures internal, external, construct and
statistical conclusion validity by recommending detailed and
comprehensive design procedu res. S99..95+ slh. VISA, MC,
AM EX, PO, C hecks accepted .

The Idea Works, Inc.
100 West Briarwood, Columbia, MO 65203

1·800·537·4866

FAX 314-445·4589

HOW TO PROTECT YOUR COMPUTER
And Make It Last Longer
FREE """"'f511Ving fn era!UJO. What )00 need to know about UPS
unlnterruptible power supply. How to get complete protection from
po.yer line problems. 35<M\ through 15KVA models from !he world 's
largest manufacturer of single-phase UPS.

Best Power Technology, Inc.
P.O. Box 280, Necedah , W I 54646

(608) 56S-7200 ext. 3649
TOLL FREE (800) 3S6-5794 ext. 3849
See our Ad on page 388.

Outalde USA 314-445-4554

Inquiry 761.

COPVWRITE
CopyWrite
Removes
Copy Protection
No more diskettes,
manuals or
co dewheels.
1000's of products copied.

QUAID SOFTWARE LIMITED
45 Charl es St. E. 3rd Fl, Dept B.
Toronto, Ontari o, Canada M4Y 1S2
(416) 961-8243 Fax (416) 961-6448

Inquiry 767.
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UTILITIES
AppleWorks +--+IBM

Use SPOT OCR Software with an Image scann er and your
PC to read 130 foreign languages, typed pages, typeset
materlal, magazines and books Into standard text files.
FlegstaH Engineering can provide any OCR solution. Call to
day lo discuss your epp1lcal lonl

Flagstaff Engineering

n2.

WORD PROCESSING

SAVE TIME and MONEY
with the RED Utilities. Programs include: Batch file
compiler speeds batch files. Disk cache speeds
hard and floppy disks. Printer spooler. Path com
mand for data files . Wild card exceptions. Sort
directories. Over 10 more programs. Only $79.95.
Order today! 30-day money-back guarantee. IBM
PC. Visa/MC.

i:
I

.L '

...: ·:

\

.:._.·,,,

The Wenham Software Company
5 Burley St., Wenham, MA 01984

(508) n4·7036

MegaChomp Company
215 331-2748

One Of

FARSI I GREEK I ARABIC I RUSSIAN

GAMMA PRODUCTIONS, INC.

PC-Write 3.0 -

ns.

Inquiry

AMERIC~S

CHARITY

Shareware

Fast, full featured v.<Jrd processor for IBM PC. Now edits large
files & mulllple columns. Also spell check, mallmerge, net
v.<Jrking, ASCII , and macros. Easy-to-use, optional menus.
Supports 500 printers incl. lasers. Software, guide and tutorial
on disk: $19. Registration with manual, support newsletter
and 2 free updates: $99.
91H1ay money-back guarantee. VISA/MC.

Qulcksoft
1-800-880-0000
219 First Ave. N., #224-BYTC, Seattle, WA 98109

710 Wilshire Blvd., Suite 609, Santa Monica, CA 90401
2131394-8622 Tix: 5108008273 Gamma Pro SNM

America's
Most
Successful
CDmpanies
Ma.KesThe
Least Money.

FAX: 215 331-4188

Inquiry 776.

Hebrew, ell European, Scandinavian, plus either Hindi, Pun·
jebl, Bengali, Gujarati, Tamil, Thal, Korean, Viet , or IPA. Futl
faatured mutll-language word processor supports on-screen
foreign characters end NLQ printing with no hardware
modifications. Includes Font Editor. $355 dot matrix; $150
add 'l for laser; $19 demo. S/H In U.S. lncl 'd. Req . PC, 640K,
graphics. 30-day Guarantee. MCNISA/AMEX

Inquiry

Inquiry 773.

com patibles with dot·matrix & LaserJet printer. Demo
$9+$1 s/h. Visa/MC
3438 Cottman Ave., Philadelphia. PA 19149-1606

Inquiry 774.

.i

Hindi, Khmer, Lao, Punjabi, Russian, Sinhalese, Tamil,
Telugu, Thai, Ukranian, Viet, ... Only $109+$5 s/h
(foreign + $1 2 s/h). Font editor included. For any IBM

(602) 779-3341
MasterCard-Visa-American Exptes.s Accepl:ed

.,

Biiinguai word processor for English and: Armen ian ,
Bengali} Burmese, Euro/Latin/African, Greek, Gujarati,

1120 Kaibab Lane, Flagstaff, AZ. 86001

Phone (919) 870-5694 for free Info packet.
SoftSpoken Co., PO Box 18343, Raleigh, NC 27619

Inquiry

DuangJan

We can read 130 languages
from Armenian to Zulu

CROSS-WORKS transfers both ways between
Apple lle/llc/llgs and IBM PC/XT/AT/PS-2 &
compatibles. Exchange AppleWorks with Word
Perfect (keeps formatting), Lotus 1-2-3 (keeps
formulas), and dBase 111/IVI Included cable
plugs in serial ports for 19,200 baud transfers.
Easy menu operation . $79.95 (+ shipping).

m.

BEST RUN CHARITIES
TOTAL
ANNUAL
REVENUE

SPENDING ON
PROGRAMS

(in millions

$397
Volunteers
of America

$166

Salvation
Army

$865

UNICEF

$463

(inmillionsl
%oftota

$376
95%

$151
91 %

$740
86%

$392
85%

FORTUNE Magazine has named CARE
the best run, best managed charity in America_
We aren't surprised.
95% of every dollar CARE receives goes
to help impoverished people_ No other charity
gives more to charity. So when you give to
CARE, please give generously.
You know we will.

I("' ;' 'I>Ji'IWere HelpingPeople
To LiveWitlioutUs.
.1.£"1 ~ .:.1 Learn

1-800-242-GIVE
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Circle 165 on Reader Service Card (DEALERS: 166)

Circle 71 on Reader Servke Cant

DISC DRIVE REP1'iRS P.EC
Flat Rate ~ SHIPPING YOUR DRIVE FOR REPAIR
$99
89 .1 O Pack your drive carefully and well pro
$125
tected in a sturdy shipping box. Include
11 2 · SO with
the shipment a note with your name.
30-39 mb
$150
135.00 address and daytime telephone number
40-49 mb
$175
157.50 and a brief description of the problem
50 -85 mb
$
OO with the drive.,lf prepaying, allow $9 for
189 •
21 0
shipping and insurance costs.
86-120 mb
$275
247.50
WE DO DATA RECOVERY
121 - 150 mb
$325
325.00
CALL FOR QUOTE
151-275 mb
$425
425.00
FLOPPY DRI VE REPAIRS
276-380 mb
$495
495.00 5.25" & 3 .5". $45
a·. $135
TEST & EVALUATION $25
VALID THROUGH 2128/90

Formatted Cap.
10-19 mb
20_29 mb

=·-).-

.. ~;y;

DISC DRIVES SALES ·: .

--.i ..- --... •

XT/AT FLOPPY DR IYES
XI/AT HARD DR/YES
3.5" .... .. .. 720k ............ new ......... $105 5 MB ............ . ref......... ............ $75
..... unu.
.. .... 89
3.5"
.1.44rril ....... new
... 115 10 MB
......... 159
5.25" ....... 360I< ...... .. .. ref. ...... ....... 49 20 MB ............ ref.
5.25" ....... 720k .
.. ref. ....
.. 49 30 MB .. ......... ref. ........ .. ..... 239
5.25"....... 1.2mb .... .... . ref.
.. ...... 89 42 MB .......... . unu................... 295
72 MB .. .. ..... ref.................... 595
KITS FOR IBM AT & COMPATIBLES
120 MB .... .. .. .. MW .... .. ........... 1295
72 MB ............. ESDI .
· $895
SCSI HARD DRIVES
147 MB ............. ESDI ...... .. ........... 1395
$995
230 MB ......... ... ESDI
.... 1595 20 MB
$225 1 85 MB
265 147 MB
1495
320 MB .... .. ...... ESDI
.... .. 1995 30 MB
42MB
295 310 MB
1995
HARD CARDS
10MB/85MS .............................. $185 NOVELL SUBSYSTEMS
20MB/65MS ...
.. ...................... 225
30MB/65MS ...
.. .. ........ 295 150 MB ........................... ..... $1975
40MB/65MS ...
.. .... 345 320 MB .............................. .... 2795
48MB/36MS ...
.. ...... 395 650 MB .
.. .............. .. ....... 4295
THOUSANDS OF DISC DRIVES IN STOCK
We Feature Technical Support for Everything We Sell
We Specialize in Disc Drives  Ask for Our Brochure

jl),

TECHNOLOGIES, INC.

51 05 Maureen Lane Moorpark, CA 93021

TEL 818 • 709 • 6400
FAX 818 • 341 • 2935

300-9600bps MODEM $299
$95-2400bpS

ALL PRODUCTS•••30 DAY FREE TRIAL

The SPEEDMODEM TM is a knock out for value and performance. It
features DYNAMIC IMPEDANCE STABILIZATION™, DIS™, (patent
pending). DIS improves signal quality, assuring maximum speed and
data integrity. DIS is renowned for superior performance where other
modems fail. All products are internal IBM cards , made in USA, 5 year
warranty. if you aren't totally satisfied, return within thirty days for
full refund I
DISis/T
with DIS
no DIS
• 5PEEDMODEM300·9600-bps
$299
• SPEEDMODEM+ FAX-9600
$399
• FAX-9600 full featured highspeedfaxcard
$299
• 2400-4800-bps MNP-5 MODEM
$193
$169
• 2400-bpsMODEMwithSENDONLYFAX
$159
• 2400-bps MODEM
$119
$95
• FREE$69EASYCOM™SOFTWAREwithmodem

CompuCom
Corporation

March '89 p102 BYTE

MAGAZINE*

"Real deal... worked fine ...quite a bargain'.'
CALL

408 732-4500

800 228-6648

MICRO MACRO MUNDO INC.

'REEL
9-TRACK
GENIUS

PHONE: (305) 594-6950

FAX (305) 594-3795
EVEREX STEP 286&388

SEAOATE:
ST-225

20MB KIT

218

FROM ONLY

H MS

485

OVERLAND DATA wi ll bring
out the GENIUS IN YOU when it
comes to connectin g your PC to the
mini/mai nfram e world . OUR
ENGINEERS DESIGNED the
most successfu l tape drives ,
controllers and software in use
today. Call the experts ...ODI!
EVEREX EGA DELUXE

• PC/XT/AT/386/PS2 & Compal.
• DOS , XENIX, UNIX, NOV ELL
• 800, 1600, 3200, & 6250 BPI
•Outstanding Customer Support
• 24-hour deli very available on
Cipher, Qual star, A nritsu & M4

MINISCRIBE 40MB

258

EVEREX VGA 1eBrrS

IMPRIMIS 106MB

11211

IMPRIMIS 1B2MB

1108

RAM 3000 DELUXE
RAMOOOO
RAM 10000

IMPRIMIS 209MB

See us at UN/FORUM #1341

nru Over1and Data
lJlJ1 "Experience Makes The Difference"

IMPRIMIS 3B3MB

13721
17115

IMPRIMIS 3B5MB

2150

EPSON

IMPRIMIS 7118MB

3128

TOSHIBA

MICROPOUS 180MB W/C

11411

NEC

MICROPOUS 330MB W/C

111811

PANASONIC

PRIAM 330MB WICONTR

2050
22411

H.P. LASER JET II

PRIAM PS/2-50 338MB
PRIAM PS/2-50 180MB

CALL TODAY AT 1-800-PC-9TRAK!
5600 Kearny Mesa Road • San Diego, CA 921 11
TEL: 619/571-5555 • FAX: 619/57 1-0982

Circle 240 on RladerServke Card

OTHER DRIVES

1822

1111

PRINTERS:

CALL
CALL
CALL
CALL

H.P. LASER UP
MORE THAN 150 BRANDS
AND 4000 rrEMS.

CAU.

115
75

CALL FOR YOUR NEED IN

720K 3.5" KIT
1.2MB5.25"

711

SOFTWARE.

1.44MB 3.5" KIT

811
248



11185

COMPlJTER HARDWARE OR

MON THAU FRI 9 TO 5 EST. VISA/MASTER NO SURCHARGE

Circle 206 on &aderService Card
DEALERS: 207)
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Circle 283 on IUatkr Service Card

Only your imagination
limits how you benefit
from PERCON®
keyless data collection.

Checking out books or checking in employees-input
data quickly and accurately using bar codes or magnetic
stripes. PERCON has proven bar code solutions for IBM®,
DEG'", and Apple Macintosh®. Call 1-800-8-PERCON.
SEALEVEL SYSTEMS INC .

PERCON

PO BOX 1808
EASLEY, SC 29641

2190 W. llth Avenue, Eugene, Oregon 97402-3503
(503)344-1189 FAX(503)344-l399

[803] 855-1581

©198!1 Pcrcon. Inc. PERCON. IUM . DEC and App le Mac intos h arc trade marks.

Connectivit Solutions

BIOS

~gg~cE

The AT BiosKit gives you a complete Bios with source
code you can modify for your own applications! The
BiosKit includes a Bios on diskette ready for program
ming an Eprom, and includes the utilities you need to
Rom the source code. The Bios also has a Rom
Monitor/Debug and Setup. At last you have control over
the core of your system. Over 380 pages, with diskette,
$199. The XT BiosKit is only $99, or get both for $279.
The Intel Wildcard SUpplement for the XT BiosKit is $49.
include a free copy of the
FREE We'll
pocket-sized XT-AT Handbook by
Cholsser and Foster with each BiosKit if you men
tion this ad when you order. Of course, this $9.95
value is also available by itself. Or buy five or more for
only $5.00 each.

[E'.BJ

(619) 211-9526

~

Annabooks
12145 Alta Carmel Ct Suite 250-262
San Diego, California 92128

380
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Money-back guarantee

Cln:k 23 on IIMJMr Serviee Card

DCB

MOP

DCI

Universal
converter;
high capaci
ty 64KB to 1
MB printer
buffer with
parallel I serial input and
output ports.
Frees computer while
doing printing. Converts
data if required. Connects more than 1 computer to more than 1
printer.

Internal
~ converter
printer
buffer for
IBM
or
comr.atibles computers.
Bmlt in microprocessor
frees computer while
printing. Sena! and para!
lei outputs. Features inelude usi ng any tyPe of
printer or using 2 prmters
software selectable.
1

MOS

MIP
Multi-parallel
input ports for
PC, XT or AT
with 8 ports.
Allows up to
64 external data lines, 24
input/output control lines.
Call today for details
Phone (415) 968-8404
FAX# (415) 968-8390

,.. Parallel interface card for
PC, XT or AT
with up to 4
output
ports
Connect up to four dif
ferent printers or plotters.
Software selectable.

DCU

Universal data
converter
seriaVparallel,
paralleVserial.
Completely programable
with software protocol.

MAX-E-CON

Up to 24 serial I parallel
input/output ports.
System capacity : 512 KB
RAM with 20 ·or 40 MB
; i.[
•
.::c:,• I
¢·
fast access hard disk.
.;!!,
~.> Basic model comes with
512 KB, 8 input ports
(serial or parallel) and 4
output ports (parallel).
Each port is completely
independent and can use
different speeds, proto
cols, etc. System status
Ultra hii;h storage ca- display (optional).
pacity smtable for LANs . - - - - , - - - - - - . !
and multiple stand alone ~
computers. Share
or
switch computers, prin
ters, plotters, modcms,etc
Maxcima Corporation

Multi-serial
interface for '
IBM or com ·
patibles. Up
to 8 serial ports. Inter
connects computers, mo
dems, printers, plotters,
etc.
Ullll

.

(.~ ~~'

~::

~

·:_ ~\

fiiliL

970 Terra Della Ave. IJJdg. J
Dealer's inquires welcome

Mounta in View, CA 94043

Circle 194 on lluder Senice Card

Circle 282 on Reader Service Card

Scottsdale Systems
COMPUTERS
Altos W/Xeni x
SAVE
WYS E3 B6 25 MHz
.$5558
1 YearWa11a11ty .
WYSE 386 .
2276
WYS E 286 -130
1449
Modet 2200 . .
1032
Model 2108 .. .
148 4
Model 2112 ..

MATH CD ·PRDCESSDR S.. . . CA LL

S 299
377
405
370
468
387
1489

SAM SUNG
2·800 20 MHz . . ... .. ... . sm5
2·550 8 & 12 MHz .
1249
2·330 XT 10 MHz
711
LAP TOP S
NEC MULTISPEEO EL . ... Sl 565
TO SHIBA
1-5200·40 .
. ..• .. ... . S70 77
1·5202· I oo
eI 94
IBM TER MIN ALS
IBM3Yeai \.Varra111y .
All os IV .

... CALL
379
513
395

Allos v
L111k MC 5 .
MONIT ORS

NEC 2A/30 . .. .
NEC Monog1;ipti
M1tsl1b1S111 01 ;1111ond Sca11 .

. $499 / 64 9
1355
528

S3\6
$3 95

Seiko 1·130 .
599
Sony 13031 1302 ... . . . . $577 / $649
H11ach1 Su1ic1 Scan.
. $1999

$443
$38 5
CA LL

MONITEAM
V1k111g 19" \'1/Card . .
. .... S\59 9
V1kmg 24" Mono w/Cmd
. S\999

~ ~ i~~;; :

m~

WYS EMONITORS .

HP 700·22 .

S369

V1kn1g 21" Colo1 wlCard . . • .

Cll/Scottsdale Systtms today for qualirybrand
111mt p10duc /s ind txptrf mvict 11
compelifivtprim.

1-800-777-2369
PRINTERS

PLOTTER S

TERMINALS/MONITORS
WYS ETE RMIN ALS
Wyse WY-30 Giccn ........
Wy se WY·SO Green.
Wyse WY-60 Gm/Whl/
Amber.
Wyse WY-85 Green .
Wyse 99GT
Wyse 150
Wy sc2 12.
QU ME
QVT 101 Plus GIA/W ..
OVT 11 9 Plus GIA IW . .
OVT 203 Plus G/A /W .
OVT PCT GIAIW ..
TeleViden
HEWLET T PACK ARD

-Since 1980

3369

. ....... . CALL

lmTec 1256At26 11W...... S 791110
ImTee 1<153114530.
355/ 34 9
hnTec 1455·N.
419

SOFTWARE
MULTI USER
CA OSOFTWARE
lMAG RAPH 1 Ycai Wau;inty .
CALL SCO Xc1 11 x 386 .
DESIGN CAO .
. . S 220 Concwrent DOS 386 10
Usei .
EZ CAD....
139
FAST CAO . . . . • .. . • .
1459
All software sales are final.
TU RBO CAO .
69

S lO
5

31 0

LEA SING AVAILABLE

CALCOMP
1023 Anisan Pen Plo11 er .. . . $35 28
1025 Ar tisan Pen Plo11 e1
4595
1043 Oual Mode
5856
104 4 GT WI Plot Mg r.
8717
HOUSTON INSTRUMENTS
OMP·291<0 .
S1687/ 89 5
OMP-52/52 MP. .
2423 / 2795
OMP·61
3158
OM?-62
3895
IOLI HE
.
s
A&OI LP 350D .
23 39
A&OI LP 3700 .
2889
LP-3700·8 .• . .
3129
LP·4D 00 -1 .
LP·4DD0·8 . .
HEW LETT PACKAR D
CALL
HP ·7440 A .
CALL
HP ·7475 A .
CA LL
HP·7550A . ... .. ..
CAL L
H P ·7570 A ..
CALL
H.P. ·7575 OXL .
CAL L
HP ·7576 EXL .
HP ·7595 A Oratlma ster I .
CA LL
HP ·7596 A Ora1tma ster II
CALL
ENTER
SP600
S599

m;

RO LAND DESKTO P PL OTTE RS
OXY-11 00 .... ...• . ... . S 914
OXY·1200 El ectrostatic
Paper Hold .
1339
OXY·1300 Electrostatic
Paper Hold
1759
ROLANDOR AFTINGPLOTIERS
GRX·300 A·O S'2e . . .. .. ... S3579
GRX-400 A-E Size . .•.... . . S4589
ROLA ND FLATBED PLOTIERS
1 Year Wlrr<ully
DPX-2000 8 Pen w/Stand ... . $1989

DP~~~~1cim w/Elct

3859

OPX·3300 8 pen wlstand . .. .. S3329
ROLA ND CAMM MAC HINES
Software & Accessories ....... CA LL
OPTICAL SCAN NER & SOFlWAR E
Pnnceton Graphics LS-300
Scanoo ............ . S 875
Oaia C-Opy
. ....... CA LL
Panasornc RS-505 /506 SJ037/ S13 15
MURAL
Modo 7000 A·C .......... Sl8 99
Mode 8000 A·O . .
2059
Model 9000 A-E .
2829

DIGITIZERS
KU RTA
SUMMAGRAPH ICS
Life11me Wamw/y On Kww IS- f
12x12 . . . . ............. S355
IS· 1 12x 12 w/ 4 Bullon Puck &
12x 18 .
599
0Lk11 SW Pen . . .. . ..... . S4 39 Cal Comp 23120-12' 12 .
365
IS·l 12x17 w/ 12 Buth'.111 Puck &
Cal Con~i 91Cl0 Sem.'S .. . . . ... CALL
Cmdless OI Oual SW Pen .
645 Cal Comp 9500 Se!<S .. .. .... CA LL
GENIUS TAB LET
... CA LL • 12:< 12 Table!. puck and Stylus
GTCO
Hlll\CHI .. .. ........... CAL L • AutoCad Template a11d Menu File
• Gemus Menu Maker and Menu Library
LO GI TECH MICE
• Dr Genius Sol1ware
HI Rez Serial .
. ......... SI09 • Ad1ust able Flip Stand
H1 Rez .
95 • Transparent Covei-·Shce1protec ts
Serial
79
and secures the 1emp1a1e
Bus
79 • External Power Supply
Mouse Pad /Touch Pad .. . . .. . 6.99 • CasCAD II Cad Package
An\IS1i11( Mouse Pad /Touch
• 3 Yea1 Warranty on
Pad ........ . ......... 8.99
Gernus Tablet • . .. .. ..... S299

. ... $3199
.... CALL
. . .. . CALL
.. CALL
CALL
... CALL

Oume Laser ..... .
Okidaia All Models
OTC All Models . . .
Genicom All Models
Toshiba All Models . . . .
Citizen All Models . .

Alps Allegro . ............. $ 345
Alps 324E .
735
Can on BJ-130 .
725
Canon LBP-8 11 Laser .
26 19
Panasonic 1524.
530
Panasonic 1191.
239
Panasonic 11 80 .
185
Panasonic Laser .
1375

BOARDS
Alps Allegro .. .. .......... $ 34 5
Compulon 99 Year wa1ranty .
. CALL
. CALL
Genoa.
Intel . .
. .. CALL
Verticom AU Models ..... . .. ... CA LL
..... .. . . ... CALL
BOCA.
Cobra Alt Models .
.. . .. CALL
..... $289
Paradi se VGA Plus
Paradise Pr of
495
... CALL
Con trol Systems .
Number Nine.
.. CALL
Vermon1 Microsys tem.
..... CALL

... ..

VIDEO 7

IOMEGA
Bemouill Box
B-120· 121.4 MB Internal. .. .... 1895
144·1 44 MB Internal.
. SIB94
P1/cudonot/nc/ud1/ntarf1u.
ALLOY

P.C. Slave / 16N
NTNX
Retriever 40 .

S738
612
367

LAPTOPS
NEC MULT ISPEEO E.L. ...... $1565

V'deo 7 V Ram . . ... . ........ $475 T-5200· 40 . TO SHIBA
. $7077
Fastwrite .
355 T-5202-100 ..
8194
Vega Octuxe.. . ........ . .
225
MITSUBISHI
MULTITE CH
.. $2 295
......... . ..... CALL • CGA·286 20 MB H.O..
Systems .
• EGA·286 40M8 H.0..
2795
POWE R PROTECTIO N
ARCNET
Da1ashield . ............ . .... CALL
$11 2 Safe Power Systems ..... ..... CALL
• Coax Siartopology.
• 16 Bil Coax.
360
TAPE BACKUP S
TIARA ETHERNET
Emerald Systems.
.. . CAL L
.. .. CAL L
215 Genoa.
• Lanc ardl E PC B·Bit.
Priam ..
.. ...... CALL
TIARA AA CNET
Irwi n
. CALL
• LancardfA PC.
81
HARD DRIVES
SY NOPTICS
CDC IMPRIMIS
• 250012510 Workg1oup .
CALL 72 M81hru 600 MB . . . ..... CAL L

NOVELL

Call for pricing on larger digitizers

Scottsdale Systems • 1555 W. University Dr., Tempe, AZ 85281

Prices listed are lor cas h. MasterCa rd and Vi sa ad d 1.67%; AZ resid enl s add 6'h% tax: add 3% !or C.O.D.: add 5% for P.O. and intern ational orde rs; all items are new with manufac turer's warranty : Returned
produc ts su bj ect to 20% restocking lee and in new conditio n in origin al packag ing . wilh all warran ly cards. manuals and ca bles: No credit Issued alter 30 days from dal e of shi pment; We do not guarantee
compatibi lity: Personal and compa ny ch ecks lake up to 5 days to c lea r: Prices and sped licalions subjec t lo ch ange; Product subjec t to ava llabllily ; all applicable trade marks recog nize d and on Ille.

602-966-8609

FAX 602-966-8634

..........:·. :·:·:::·: ................:.:·:·::: ..............:·:·::::;:.:..................:.::·:·:·: ............................................. ::·: .......... ,,\,, ,:···

l lOSHIBA

PTOP-$

T.P.C.

TELEPHONE
PRODUCT CENTER

T1600-286/ 12Mhz T3 100-286/12Mhz

'*' 20M Bhard di sk same as T 1600 w ith:
'**' EGA
1.44 MB 3 1.2' fl o ppy
'*' ma
Hi ResCGA gas pla s
ba cklit d isplay
d isplay
'*' Battery/
AC
(no battery)
'*' ll .161bs.
$253 9
1

$ 2999

T3100-40MB

$2889

T1600 - 40MB

Circle 343 on Reader Service Card
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Mail-Order Electronics

Hotline- - - 
Jameco" - - - 24 Hour Order
415-592-8097- 
ELECTRONICS

Ey nc t!on
IBM PS/2
IBM PS/2
262.144x9
262.144x9
1.046,576x6
1,048,576x9
l ,048,576x9

Pri ce
100ns 256K x 9 SIMM (2 each) ..... 119.95
100nS1 MEG x 9 SIMM (2 each) ...469.95
tOOns 25~K x 9 SIP (Has Leads) .... 49.95
SOns 256K x 9 SIMM .......................64.95
100ns 1MEG xBSIMM ................ 164.95
80ns 1MEG x 9 SIP (Has Leads) .. 169.95
eons 1MEG x 9 SIMM .......
..1 69.95

·upgrade for Models 30, SOZ and 60

7400
pa rt No

1· 9

10+

eac:t~

Ml

HI±

7400 .. .
7402 .. .
7404.. .
740S....... .
7406.. ..
7407..... .
740B...
7410 .. .
7411..
7414 .. .
7416...
7417 .. ...
7420 .. .
7427 ...
7430...
7432........... ..
743B .. ...
7442 .... ..
744S.. .
7446...... .
7447.. .
7473 ...

.29
.29
.29
.3S
.39
.39
.3S
.29
.3S
.49
.3S
.3S
.29
.29
.29
.39
.39
.49
.7S
.B9
.B9
.39

.19
.19
.19
.2S
.29
.29
.2S
.19
.25
.39
.2S
.2S

7474 .... .
.39
.49
7475...
.4S
7476 ......
.S9
7483 ...
.65
74BS ...
.4S
7486
74B9 ................... 2.2S
.49
7490 ...
7493......
.4S
749S ...
.S9
74 107 ..... .
.29
.39
74121..
74123...
.49
741 2S....
.49
.
··::·:·:
1.99
74147 ....
741SO ... ........... 1.3S
.39
741S1
741S4 .. ....... .... .... 1.3S
74161...
.69
74174 ..... .
.S9
74175...
.S9
74193 ...
.79

29
.39
.3S
.49
.5S
3S
2.1S
.39
.3S
.49
.19
.29
39
.39
1.B9
1.25
.29
1.2S
.S9
.49
.49
.69

.19
.19
.19
.29
.29
.39
.65
.79
.79
.29

74LS
74LSOO... .
74LS02 ... ..... .
74LS03 .....
74LS04 ... ..
74LSOS......
74LS06...
74LS07... .... ..
74LSOB...
74LS09.... ..
74LS10 .. .
74LS11...
74LS14 .... ..
74LS20 ...
74LS2 1..... .
74LS27.. .
74L530 .... ..
74L532 ...
74L53B ........ ..
74LS42 ... .
74LS47.. .... .... ..
74LS73 .. . ..
74LS74 .... .. .
74LS7S...
74LS76......
74LS83...
74LSBS... .
74LSB6...... ..
74LS90 .. .
74LS93 ..... .
74LS123......
74LS12S.. .
74LS132.... .. .
74LS13B...

.26
.2B
.2B
.2B
.2B
.S9
.S9
.2B
.2B
.26
.29
.49
.2B
.29
.35
.2B
.2B
.3S
.49
.85
.39
.3S
.39
.39
.55
.55
.29
.49
.49
.49
.49
.49
.49

.16
.\B
.\B
.\B
.\B
.49
.49
.\B
.\B
.16
.19
.39
.\ B
.19
.2S
.1B
.1B
.2S
.39
.75
.29
.2S
.29
.29
.4S
.4S
.19
.39
.39
39
.39
.39
.39

74LS139...
74LS\S1.. ....
74LS153 ...
74 LS154 ...... ....
74LS1S7.. .
74LS161... .. .....
74LS163 .. .
74LS164 ......
74LS165.. .
74LS166 ......
74LS173.. .
74LS174 ......
74LS175 ...
74LS191... ....
74LS192....
74LS193 ....... .
74LS194 ...
74LS22 1...... ...
74LS240 ...
74LS241...
74LS244......
74LS245...
74LS2S7......
74LS2S9 .. .
74LS273 ......
74LS279 .. .
74LS367 ......
74LS373 ...
74LS374 ......
74LS393 ...
74LSS41...
74LSS90 .. ....
74LS688...

.49 .39
.49 .39
.49 .39
1.29 1.19
.4S .3S
.49 .39
.49 .39
.S9 .49
.7S .6S
.B9 .79
.4S .3S
.39 .29
.39 .29
.S9 .49
.69 .S9
.69 .S9
.69 .S9
.69 .S9
.S9 .49
.S9 .49
.S9 .49
.79 .69
.49 .39
.99 .B9
.B9 .79
.49 .39
.49 .39
.79 .69
.79 .69
.B9 .79
1.29 1.19
S.9S S.BS
2.39 2.29

74S/ PROMS*
74SOO ...
74S04..... .
74532 ...
74S74 ........
74S112.. .
74S124...... .
74S13B...
74S153.... ..
74S163.. .
74S174.... ..
74S17S...

.2S
.2S
.2S
.2S
.2S
1.2S
.49
.29
.7S
.29
39

74S188'......
74S1B9... .. ... .... .. ...........
74S240 ... ... ..... .. .......
74S244 ... .
.. .. ...
74S2B7" ....
74S288'.....
745373.. .
745374 .... ....
7453B7'....
74S472 ' ........ ...............
74SS71 ' .......................

1.49
1.49
139
.99
1.49
1.49
.99
.99
1.29
2.9S
2.49

CD-CMOS
CD4001...
CD4002 .... ..
CD4007 .. .
CD401 l..... ..... .
CD4012.. .. .
CD4013 .... .
CD401 S...
CD 4016 .... ..
C040 17 .. .
CD40 1B.... ..
CD4020 .. .
CD4021 .. .

CD4024. ..
CD4027 .. .
CD402B.. .
CD4029 ...... ..
CD4030 .. ..
CD4040 .. .. ..
CD4042...
CD4043 .... .. ..
CD4046 ... ..
CD4047 .. .. .. .
CD4049.. ..
CD40SO .. .

.19
.19
.19
.19
.2S
.29
.29
.29
.49
.49
.S9
.49
.4S
.3S
.49
.69
3S
.65
.49
.S9
.6S
.6S
.29
.29

CD 40Sl... .. .. .
CD40S2 ... .
CD40S3 .. .
CD4060.. .
CD4066 .... ..
CD4069 .. ..
CD4070 .... .
CD4071..
CD4072 .. .
CD4073 .. .
CD4081.. .
CD4093.. .
CD4094 .. .
CD4S03 ...
CD4S11 ...
CD4S1B...
CD4520.. .
CD4S22 .. .
CD4S2B.. ..
CD453B .. .
CD4S43 .. .
CD4SB4 ... .
CD458S ... .

.59
.S9
.S9
.6S
.29
.2S
.29
.19
.19
.19
.19
.3S
.B9
.39
.S9
.7S
.69
.7S
.69
.79
.79
.49
.69

NEC V20 & V30 CHIPS
Re pl ace th e 8086 o r 8088 In Your IBM PC and
p a rt No Increase Its Speed by up to 30%
pric e

UPD 70108-S
UPD70108· 8
UPD 7 01OB-10
UPD 7 0116-B
UPD701 16-10

MISC. COMPONENTS

MICROPROCESSOR COMPONENTS

SIP & SIMM MODULES
Part No
512KIT'
2MEGKIT'
41256A9A·10
41256A9B -80
421000ABB·10
421000A9A·80
42 1000A9B·80

(SM Hz) V20 Chip .. .............. ...... .. . S. 2S
(BM Hz ) V20 Chip ...... ....................6. 95
(1 OM Hz) V20 Chip .....
.. .. 10 .9S
(BM Hz ) V30 Ch i p ..........................7.9S
(10MHz) V30 Chlp ..................... 13 .49

ZOO, ZBOA, ZBOB , SERIES

8000 SE RIES Conti nued

8000 SERIES Continued

eart No
Prt ce
ZBO .....
.. .............. . 1.2S
ZBOA . ...................... .. 1.29
ZBOA·CTC .. .......... .... . 1.6S
ZBOA·DART .......... .. .. 4.9S
ZBOA·PIO .......... .. ...... 1.B9
ZBOA·SIO/O ...
. .... 3.9S
ZBOB ......... ... . .. ... .. ..... 2.75
ZBOB·CTC ... . .. .. .. ...... 3.9S
ZBOB·PIO .. .. ....... ....... 3.95
Z8400H81 CPU-BMHz ... 3.95
8000 SERIES
B031 .. .................. ...... 3.9S
BOC31 ........................ B.9S
B03S...
.. ...... .. 1.2S
B039 ........................ 1.S9
BOS2AHBASIC .. ..... .. 24.9S
BOBOA..
.. .. 1.9S
BOB5A . .... ..... .. ... ........ 1.9S
BOB5A·2 ... ... .......... 3.S9
BOB6 .................... ...... 3.9S

part No.
Pdce
B1SS·2 .......
...... 3.75
B1CSS .......................4.2S
B20S............ ......... .....9.9S
B2C11..
... ... ..6.9S
B212..... ........................ 1.99
B2 16 ....
. .. ......... .... 1.39
B224 ......................... .... 1.49
B22B ......... .. ... .... ....... .... 1.49
B237·S ...... ................ .... 4.2S
B243 .. ..
.. .......... 1.9S
B250A ............. ......... .... 4.9S
B2508 (Fm IBM) .............. S.9S
B2S\A ............... ....... ..... 1. 9S
B253 .. ....... ... ....... ..... ... 1.B9
B253·S .......................... 1.9S
B2C53 ·S.... . ............... 3.9S
B254 .... ...
. ... .4.9S
B2SSA·S ... .. .. ....... .. ...... .. 2.9S
B2CSSA·S..
. . .. .. .4.49
B256 ...... .......... .. .. ... .... 11 .9S
B2S9·S .... ... ... ....... ... .. .... 2.2S
B272 .......... ... ................ 3.49
B274 ... ............ .. .. ......... .4.7S
B279·S . ............ .. ... ..... 2.9S
B2B2 .. ..... .. ........ ...... ......2.9S
B284A ........................... 1.9S

part No
Price
B286 .. ..
.. . .. ...... 2.29
B741 .......................... . 9.49
B742 ...... ................. ... 14.9S
B748(2SVJ ... ........... ... 7.9S
B748H (HMOS)(2 1V) ... 9.9S
B749 .......... .............. ... 9.9S
B751H (3.S·12MHz) ...34.9S
B755 .. ......... .. ..............13.9S
80286·10 (10MHz)LCC 29.95
B02B7·3 (5MHz) ........ 109.9S
B02B7·B (BMHz) ........ 209.9S

~8m5N~arizi

,~~ ~§

BOB7·2 (BMHz) ..... 129.9S
BOBB (SMHz) ..... .. .. .. 4.9S
BOBB·2 (BMHz)
6.9S
B\SS...
. ...... 2.49

Pri ce

f y nc!lo n

2048 xB
1024x1
256x4
1024x4
1024x4
1024x4
256x4
2048x8
2048x8
2048xB
2048x8
8192 x8
8192x8
8192x8
8192x8
8192x8
1024x4
32.766x6
32.76Bx8
32.766x6
32,76Bx8
32,768x8

t20ns ............................................... 2.95
350ns ...............
.. . .. .. ..........89
450nsMOS ...
. ...... 2.49
450ns .......................
....... .........99
200ns Low Power .
1.49
200ns (CMOS) ................................ .... .49
450ns (CMOS) ................................. 1.95
100ns (16KI CMOS .............. ............ 3.19
150ns l 16K CMOS..... .. .................. 2.79
100ns 16K) LP CMOS .................... 3.59
150ns 116K) LP CMOS .... ....... ..... 3.09
100ns 64KJC MOS ........
... 6.7S
150ns (64KJ CMOS .... .... .... ............. 6.29
100ns (64K) LP CMOS ..................... 6.95
120ns (64K) LP CMOS ................... .6.75
150ns (64K) LP CMOS ................... 6.49
350ns CMOS ....... .. ......... ..... ........ .... 3.25
100ns {256K) low Power ............... 10.95
150ns (256KJ low Power .. ... .. ........ 9.95
100ns (256K) LP CMOS ................. 11.95
120ns (256KJ LP CMOS ... ...... ....... 11.25
150ns (256K) LP CMOS ............... 10.95

DYNAMIC RAMS
TMS4416·12
TMS4416·15
4116·15
4\28-1 5
4164·100
4164-120
4164·150
41256 ·60
41256·80
41256·100
41256·120
41256·\SO
41264·12
41464-80
41464-12
41464 ·15
51258-10
511000P·60
511000P·10
514256P ·10
514256·10

16.384x4
t6.384x4
16,384x1
131 ,072x1
65,S36x 1
65,S36x1
65,536x1
262.144x1
262,144x1
262,144x1
262, 144xl
262,144xt
64Kx4
65.536x4
65,536x4
65,536x4
262 ,144x1
1,048.576x1
l,048,576x1
262.144x4
262,144x4

TMS2516
TMS2532
TMS2532A
TMS2564
TMS2716
1702A
2706
2716
2716·1
27C16
2732
2732A·20
27C32
2764-25
2764A-20
2764A·25
27C64·15
27128·20
2712B·25
27128A-15
27128A·20
27C128·2S
2725 6·1 5
27256·20
27256·25
27C256·15
27C256 ·25
27512·25
27CS12·1S
27C5 12·25
27C010-15
68764
66766·35

2048x8
4096x8
4096x8
8192x8
204Bx8
256x8
1024x8
204Bx8
2048x8
2048x8
4096x8
4096x8
4096x8
8192x8
8192x8
8192x8
8192 x8
16,384x8
16,384x8
16,384x8
16.384x8
16,384x8
32,76Bx8
32.766•6
32,768x8
32.768x8
32.768x8
65,536x8
65,S36x8
65,536x8
131 ,072x8
8192x8
8192x8

120ns ...
................... .. . 5.95
150ns ..... ................. ......................... 5.49
150ns (MM5290N·2) ... .. ...... ........... 1.09
150ns (Piggyback).......
. ........ .4.49
100ns ........... .......... .. ... ............. .........2.75
120ns ................................................ 2.39
150ns
. ........ 2.15
60ns ................~................................ 6.95
BOns ......................... ..... ..... ......... ......5.75
100ns ................................................ 3.95
120ns ......... ... ... ..... .. ......... ...... ...... ... .. 3.69
150ns ............ .................................... 3.25
120ns Video RAM ... .. .. ................ 10.95
sons ..................................................5.95
120ns ..... .. ............................... ....... ... 4.49
150ns .......................... .. .................... 4.25
lOOnsSta!icColumn ..
........ ... 8.95
80ns(1 MegJ ................................. 13.95
100ns (1 Meg) ................................ 12.95

i~~~~ ~ta~~gd~i ~~~ :::::::::::::::::::::: ~::~~

EPROMS
450ns (25V) ............................... ......... 4.95
450ns(25V)........... .......... .................. S.95
450ns(12.5VJ ..................................... 5.25
450n s(25V J ........................................ 6.95
450ns (·5V. •5V, • 12VJ ...................... 6.49
2K (1µs) .............................................. 4.25
450ns ... . . ... ... .............. .. ... .......... ... 6.95
45 0ns( 25V J ........................................ 3.49
350ns(25V J............. .......... ...... ............ 3.95
45 0ns (25V) CMOS ............................ 4.25
450ns(25VJ ............................. .......... 3.95
200ns(21V).
.. ............................... 3.95
450ns (25V) CMOS ...... ...................... 4.25
250ns(21VJ....................................... 3. 95
200ns(12.5V) ..... ........ ... .................... 4.19
250ns( 12.5VJ........... .......................... 3.49
150ns (12.5V) CMOS ......................... 4.95
200ns(21V)...
........... 5.95
250ns(21V) ................. ........... ............ 5.25
150ns (12.5V) ..................................... 6.95
20Dns( 12.5V) ......... ...................... ....... 4.75
2SOns (21V) CMOS ............................ 5.95
150ns( 12.5V) ..................................... 6.49
200ns(12.5V) ............ .... .. ............ ........ 5.49
250ns (12.5VJ...................................... 4.95
150ns (12.5V) CMOS ... ...................... 7.25
250ns (12.5VJCMOS ......................... 5.49
250ns(12.5V) ............ ....... .. ................ 7.25
150ns (12.5V) CMOS .................... 9.95
250ns (12.5V) CMOS ............. ............ 7.49
150ns (1 2.5V) CMOS (1 Meg) .......... 19.95
64K450ns(25VJ (Chip Enable) ....... 14.95
64K 350ns (25V) (Clulpul Ena~e ) ... 1S.95

EE PROMS
28 16A-25
2817A
2864A
2865A

2048x8
2048x8
8192x8
8192x8

B03B7· 16 (16M Hz) .. .. 349.9S

~gm:~g l~~~:Lj~~~§
B22B4 (BMHz) .. ............ S.49
B22BB (BMHz) .. ............ 6.9S
DATA ACQUISITION
ADCOB04LCN ........... ....3.2S
ADCOBOBCCN .............. S.49
ADCOB09CCN ..............3.7S
ADC1205CCJ· 1.......... 19.9S
DACOBOBLCN .. . .. ...... 1.49
AY·3·101SD..... .. .. ... .. .. ..4.9S
AY·5· 1013A ..................2.9S

6500/ 6800

STATIC RAMS
p art No
2016 ·12
2102
2112
2114N
2114N·2L
21C14
5101
6116P ·1
6116P·3
6116LP·1
6116LP·3
6264P ·10
6264P·1S
6264LP·10
6264LP·12
6264LP ·15
6514
43256-lOL
43256-15L
62256LP·10
62256LP-12
62256LP-15

~g~~~: :~ ~g~H~J rs~~§

250ns (9V -15V) 5V Rea d/Write .... . 5.49
350ns SV Read/Write ... . ................. 6.95
250ns 5V Rea d/Write (P in 1, No RJ0) 10.95
250ns 5V Read/Write ... ... .. ....... .. 10.95

68000 Series
part No

prt ce

6402 ................. ......... 3.7S
6502 ................... .. ..... 2.19
6502A ........................2.S9
65C02 (C MOS) .. ........ 6.9S
6S20 ....... .. ................ .. 1.S9
6S22 ........................... 2.9S
65C22 .. ........... .. ... ......4.2S
6532 ...... .. .. .. .... ..... .4 .9S
6551 .. .. .. .. ............. ..... 2.69
65CB02 (CMOS) . ... 1S.9S
6800 .. .. ....................... 1.7S
6802 .. .........................2.9S
680B .. .. ............. .......... 2.49
6B10 .................. ....... 1.2S
6820 ..
. ...... 2.7S
6B2 1 .............. .. ..........1.7S
6BB2 1 .. ......... ............. 2.2S
6840 ...........................3.49
684S .. ............ ........ .....2.7S
6BSO .. ......................... 1.7S
6BS2 ...... ...... . ........... .. .7S
MC68000LB .............. 9.9S
MC68000L10. . ......... 11 .9S
MC6800BPB.... .. ......B.49
MC6801 0L10 .. .. ....... 19.9S
MC68020RC12B ...... S9 .9S
MC68450l10 .. .......... 29.9S
MC68701 . ............ ... . 19.9S
MC6870SP3S ........... 1S.9S
MC68705U3S ........... 17.9S
MC68BB 1RC16A .... 129.9S
MC68BB 1RC20A ..... 1S9.9S

Commodore
WD\770 .. .. ................. B.9S
Sl30S2P .... . .. ..... ..... .99
6504A ...... .. .............. .. 1.19
6S 10 .. ....................... 14.9S
6S26 ......................... 13.9S
6S26A. ........... ......... . 14.9S
654S·1........................ 3.9S
6560 ........................... 6.9S
6567 .. ....................... 24. 9S
6S72 ..... ......... ... .. ....... 6.9S
658 1 (12V) ... . .. ... .. 12.9S
B502 ... .... ................ .. .. 7.9S
B564 ....... ..... .. .. .... 2.9S
B566 .. .......... .. .. ........... 6.9S
B701 .. ............ ............. 9.9S
B722 .. ........ ........... .. .. . B.9S
' 82S100PlA" ........... 1S.9S
310654·0S ............ ...... 9.9S
32SS72·01 ................ 17.9S
90122S·0 1 .. ...... .. ...... 1S.9S
90 1226·01 .......... .. .... 1S.9S
90 1227·02.................. 4.9S
90 1227-03..... ........ ... 1S.9S
901229·0S ........... .. ... 1S.9S
901460·03 ....... ........... 1.9S
901486·06 .................. 2.9S
' No specs available
" Nole:62S\OOPLA . U17 (C·64)

74C/CMOS
74C OO .... .......25
74C02 ............25
74C04 .. .... ... .2S
74C08 ..........2S
74C10 .. ........ .19
74C14 ............49
74C32 .. ......... .45
74C74 ........... .49
14C65 ......... 1.29
74C66 ............29
74C89 .... .... 2.95
74C90 ........... .99
74C151 ...... 1.75
74C154 ... .... 2.95
74C157 ...... l.49
74C160 .. .... ...49
74C16 t .......... 49
74C162 ... . ... .49
74C173 .......... 49

74C174 .. ........39
74C175 .......... 39
74C192 . ......... 99
74C194 ..........49
74C221... ..... 1.79
74C240..........99
74C244 ....... 1.49
74C373 ....... 1.49
74C374 ....... 1.49
74C911 ..... ... 5.95
74C912....... 7.95
74C91S. ...... 1.19
74C917 ....... 3.95
74C920 ....... 3.95
74C921 ........3.95
74C922 .... .... 3.95
74C923 ........3.95
74C925 .. ..... .4.95
74C926 ...... S.95

TANTALUM CAPACITORS
TM.1
TM\
TM 2.2

.11t1 @3SV ......19 I TM4.7
1µ1@3SV.......19 TM6.B
2.2 11@ 35V.....2S TM\O

4.7µ1 @3SV. .4S
6.B111@3SV ...S9
10111@ 3SV....69

POTENTIOMETERS
Values available (ins ert ohms inlo space marked "XX"):
1K, 2K. SK, 10K, 20K, SOK, 100K, 200K, \MEG

soon.

43 PXX 3/4 Wan. 15Turn .99 l63PXX

1/2 W an. 1Turn

.89

TRANSISTORS AND DIODES
PN2222..... ... 13 1 PN2907 ......... .13!11N4004 ........10
2N2222A ....... 29 2N4 401 .. ... ..... . 15 1N4148.. ... ....07
2N30SS.. ... .. .69 1N270 .. ...........2S 1N473S .........2S
2N3904 .. ....... 12 1N751.. .. .. .......1S C106 81.. ... .... .49

SWITCHES
JMT123 SPDT.On·On l .25
MPC121 SPDT,Oi-O'l·Oi 1.25

I

206·8 SPST,16-pinOlP l.19
MS102SPS1, Momentary .39

D-SUB CONNECTORS
DB25P Male, 25-pin
.69 08258 Fem ale, 2S·pin .75

I

LEDS
XC209R T1. Red ... .. .... .. . 151 XC556G n .11•. Green
.17
XC556R r1 .11•. Red ........ ... . 13 XC556Y T1ll• , Yellow ...... 17

IC SOCKETS
l ow Profil e
BLP ........
.11
14LP...
.12
16LP....
.13
24LP .......
.21
2BLP .. ..
.23
40 LP.. ........ ........ ......... ... .29

Wl re Wrap {Gold) level #2
BWW........ .
.49
14WW....
.65
16WW.. .. ... .... ............... .69
24WW ......... .............. ... 1.19
2BWW... .. ..................... 1.39
40WW .......................... 1.B9

Soldortall Slandartl (Gold & Tin) & Hoador Plug Sockots Al so Avallable

74HC HI -SPEED CMOS
part No.
p rice
74HCOO ................ ......... 19
74HC02 ................ ........ . 19
74HC04 .... .. ................... 19
74HCOB ... ....................... 19
74HC10 ........ ........ .......... 19
74 HC14 .. ....... ... .............. 29
74HC30 ......................... .2S
74HC32 ............... .......... .2S
74HC74.
.29
74HC7S ............. ........ .... .3S
74 HC76. ......... .. . .. ...... .3S
74HCBS. .................... ...... .55
74HCB6 .. ....... .......... .......29
74HC123 .............. .........S9
74HC12S .. .. ... ............... .49
74HC 132 ...................... .49
74 HC13B.. ... ..
.4S
74HC139 .. ..... ................39
74HC1S4.. ..... . .. ..... 1.49
74HC163 .......... ...... .......39
74 HC174 ....................... S9

eart No

Prtce

74HC 17S .. . .. .......... .S9
74HC221 ...... .. ......... ....... .B9
74HC240 .. ......................69
74HC244 ........................79
74 HC24S ........ .. ........ ..... .79
74 HC253 .. .. ...... ......... . .49
74 HC2S9 ...... .. .... ....... .... .49
74HC273 ... .
.. .. ... .. .49
74HC373 ........................69
74 HC374 ... ...... .. .. ........ . .69
74 HC59S ... .. ........ .. .. .. ... 1.29
74HC688 ..... .... ... .......... 1.49
74HC943 .... ..................6.9S
74HC4040. ..
.. ........ .79
74HC4049 ...... ... .............29
74HC40SO ............ ..........29
74 HC4060...................... .69
74HC4511. .. .. ... .. .. ...... .... .99
74HC4S14 ................... 1.79
74HC453B .. ......... ........ 1.1 9
74HC4543..
. 1.19

74HCT-CMOS TTL
74HCTOO ....................... .17
74HCT02 .. .. .. .. ... ... .. ....... .17
74HCT04 ........ ... .. .......... .19
74HCTOB ....................... .17
74HCT14.
.29
74HCT32 .. .. .................... 19
74HCT74 ................ . ..29
74HCTB6 .... ............ .. ......2S
74HCT13B .. .
.39

74 HCT139 .. .. .. ............ .. .39
74HCT157 .....................29
74 HCT1 74 .................... .29
74H CT1 7S .. .................. .29
74 HCT240 ...... ....... ........ .69
74 HCT244 ........... .. ....... .49
74HCT24S .. .
.49
74HCT373 .................. .. .49
74HCT374 .. ... ............... .39

LINEAR
part No
1-9
TL071C P ... ..
.69
TL072CP..
.79
TL074CN ........
.99
TLOB\CP..
.S9
TLOB2CP ... ..
.S9
TLOB4C N ..
.99
LM307N ..
.4S
LM30BN ....... ...... .6S
LM309K ....... ....... 1.49
LM310N ........ ...... 1.49
LM311N ..
.49
LM31 7T ....... ....... .69
LM31BN ............. . 1.09
LM 319N ........ .. .... 1.29
LM323K .............. 3.49
LM324N .. .. ... ....... .39
LM 33SZ ....... ....... 1.49
LM 336Z ... ......... .. 1.09
LM337T ... ........ .. . 1.29
LM 33BK ....... .. ..... 4.49
LM 339N .
.49
LF347N .. ............. 1.49
LM34BN .. ............69
LF351N..
.49
LF3S3N .....
.S9
LF3S6N..
.B9
LF357N ..
.99
LM3SBN ..
.S9
LM3BON.. ... ....... .. .B9
LM 3BSZ1.2 .. .. .. ... 1.7S
LM3B6N·3 ..
.B9
LM393N.
.4S
LF39BN .. ... .......... 1.9S
LF 411CN ........ .. .. .79
LF412CN ............ 1.29
NE5SSV..
.3S
XRLSSS ......
.7S
LM556N ...
.49
LM56SN ... .. ... .. .... .99
LM566CN ........... 1.29
LMS67V .............. .7S
LM723CN ..
.49
LM741CN .. .. .
.3S
LM747CN ..
.59
LM 14SBN .. ... .
.39
LM14BBN..
.49

10+
.59
.69
.B9
.49
.49
.B9
.39
.S9
1.2S
1.2S
.39
.S9
.99
1.19
3.2S
.3S
1.2S
.99
1.09
4.2S
.39
1.25
.S9
.39
.49
.79
.B9
.49
.79
1.49
.79
.3 9
1.7S
.69
1.19
.29
.6S
.39
.B9
1.19
.6S
.39
.29
.49
.3S
.4S

pa rt No
1-9
DS14C8BN ........ 1. 19
LM14B9N ... .. ...... .49
DS 1'1C89N ........ 1.19
LM 1496N ........... .69
LM1B71N .... ....... 1.9S
LM 1B72N ........... 1.9S
ULN2003A......
.79
ULN2004A.
.79
26LS29 .............. 2.9S
26LS3 1 .............. 1.19
26LS32 .. ..... .. ..... 1.19
26LS33 .. .. .. .. ...... 1.7S
ULN 2B03A .... ..... 1.19
LM 29 01 N....
.39
LM2907N ........ .. . 1.29
LM 2917N (8 pin) 1.75
MC3470P .. ........ 1.29
MC3479P ....... .. . 3.95
MC34B6P .......... 1.29
MC34B7P .......... 1.29
LM3900N .... .... ... .49
LM390SN .......... 1.29
LM3909N...
.B9
LM3 9 14N .. . ..... 1.95
NE5S32 .....
.B9
NESS34 ..
.B9
7BOSK ................ 1.29
7B12K . ......... .. .... 1.29
7B1SK .... ............ 1.29
?BOST ......
.49
7B12T...
.49
7815T.....
.49
?BLOB .
.3S
790SK .. .............. 1.49
790ST..
.SS
7S113 ................ 1.39
75 150 ............... 1.29
75 154 .. .. .... ...... .. 1.29
75174 .. ....... ....... 2.95
7S 17S ................ 2.9S
7S176 .. .............. 2.2S
7545 1
.45
754S2
.4S
7S492 .......... ...... .B9
MC14S406P ...... 2.9S
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10+

1.09
.4S
1.09
.S9
1.7S
1.7S
.69
.69
2.7S
.99
.99
1.49
.99
.29
1. 19
1.49
1.19
3.7S
1.19
1.19
.4S
1.19
.79
1.75
.79
.79
1.19
1.19
1. 19
.4S
.4S
.4S
.29
1.2S
.49
1.19
1.19
1.19
2.75
2.7S
1.9S
.39
.39
.79
2.7S

Now Available...Jameco•s NEW
1990 Catalog with 80 pages of
Computer Peripherals, Components & More!
Niche Tek 9600 Baud
Fax Board

• IBM PC!XTIAT Compatible • Al
lows the user to turn ott the com
puter and still send/receive FAXes

FAX96..................$349.95

Logitech ScanMan
Plus Scanner
and Mice

Jameco 20MHz 80386 Desktop Computer Kit

22.0 Norton SI Rating
10 I -Key (Enhanced) Keyboard

Scanner only:
• IBM PC/XT/AT

JE3550

Compalible
4• Scanni'ng Window
• Ideal for DTP and

SPECIALS

Fully IBM Compatible
Free ! Concurrent 386 Disk Operating System
Software Included
Free! OAPLUS Diagnostic Software Included!
Free! WORDSTAR EASY Word Processing
Software Included!
1Mb RAM Included, Expandable to BMb onboard,
16Mb with optional expansion board
B/ 16!20MHz Keyboard Switchable Operation
AMI BIOS ROMs Included
Fliptop Case w/200 Watt Power Supply
MiniScribe 3.5" 40Mb RLL Hard Disk Drive
1.2Mb Floppy DSHD Disk Drive

JE1061

JE 208~0~~:i~o~~o~ ~~i~~~~!~~'.~~:~Jg. 95
1see Below)

20M H z 80386 Compatible Kit-- -·-------·· ··· · ··· ---·- --··· ···· ··· $1599 .95

DMS200S
JE1045
JE1061
JE1079A
JE1198
JE2010
SCAN200
SMGC
TEXT

DMS200S

Mouse w/Oriver & GraphSfwr. & Pad .. .$49.95
Hard Dis~Floppy Con1roller (AT) ...... $129.95
AS232halfcard (PCIXT) ........ .... ..... $24.95
Mull' 110 & 360KbController (XT) ....... $59.95
Universal Printer Stand ............ ......... $7.95
Veoical Case w/25-0W Power Supply.. $249.95
Logi1ech 200DPI Scanner .............. $159.95
Monochrome Graphics Card ............. $34.95
Monochrome Text Card .................. $12.95

~

Graphics Programs

• 400DPI

SCANP Scanner ••• ••• $259.95
MSEA Serial Mouse ..... $79.95
MBUS Mousew/Bus .... $99.95
MPS2 PS/2 Mouse . .... . $74.95

IBM
Compatible JE 20 12
Cases and
Power Supplies

.,
'

Prometheus 9600 Baud

Modem ~

9600E External 9600 Baud .... $749.95
12008
24008

Internal 1200 Baud .......... $49.95
lnlernal 2400 Baud ...... .... $99.95

JE1010
JE1011
JE1018
JE1030
JE1032
JE2011
JE2012
JE2014
JE2019

Metex Digital Multimeters

';5'\

~1

JE1030

'

.>~

.

Fl!>TopStarxlardPCIXTGase ................ $39.95
SlideStarxlardPCIXTGase .................... $39.95
SJideBabyATGase.. ............................ $59.95
15-0wa11PCIXTPcwe<&Wf .... .......... .. .$59.95
200watt Baby ATP°""' &Wf........... .... $89.95
Vertical case wf.lOOW ?.r. S<WY ......... $279.95
Miri·Ve<1ica1Casewl.!OOW?.r.&Wf.... $149.95
Fl!>Top Baby XTTurtx>Gase .................. $69.95
Fl!>Top Baby ATGase .......................... $69.95

Jameco IBM PC/XT/AT
Compatible Keyboards

Metex General Specs:
• Handhold, high accuracy
• AC/DC Vol tage, AC/DC
Current, Resistance, Diodes,

Display Monitors and Packages
AMBER
HD55H
M9070S
TM5154
JE1059
TM5156
JE2060
TM5157
JE2057

12" Amber Monochrome ............... ... ..... ... $99.95
14" RGB 640 x 240 ............................... $249.95
16" Multiscan Monitor 1280 x 800 ........ .. $1 099 .95
14" EGA 720 x 350 ..... ... ....... ........... ..... $369.95
TM5 154 EGA Moni1or & EGA Card .. ........ $459.95
14" VGA 720 x 480 ...... ..................... .... $399 .95
TM51 56 VGA Monitor & VGA Card ......... $529.95
14" Mulliscan 800 x 600 ............ .......... ... $469.95
TM5157 Multiscan Monitor & EGA Card ... $559.95

M9070S

JAMECO IBM PC/XT/AT COMPATIBLE CARDS
JE1 043
JE1 050
JE1052
JE1055
GC1500
JE1057
JE1060
JE1062
JE1065
JE1071
JE1077
JE1081

360K/720K/1 .2Mb/ t .44Mb Floppy Disk Controller Card (PC/XT/AT) ....... $49.95
Monochrome Graphics Card w/Parallet Printer Port (PC/XT/AT) •• .• •••• ..• • $59.95
Color Graphics Card w/ Parallel Printer Port (PC/XT/AT) •• ••••••• •• .•.•••• •• .• $49.95

EGA Card w/ 256K Video RAM (PC/XT!AT) ....................................$139.95
Orchid B·Bit VGA Card w/256K Video RAM (PC/XTIAT) .....................$179.95
B/1 6-Blt VGA Card w/256K Video RAM (PC/XT/AT) .......................... $249.95
110 Card w/ Serial, Game, Printer Port & Real Time Clock (PC/XT) ........ $59.95

RS232 Serial Halt Card (PC/XT/AT) ................................................. $29.95

110 Card w/ Serial, Game and Parallel Printer Port (AT) •••••.•.••••••••••••• .• $59.95
Multi 110 Card w/ Controller & Monochrome Graphics (PC/XT) •••••••••••• $119.95
Multi 110 Card w/ 360K/720K/1.2Mb/1 .44Mb Floppy Controller (AT)........ $74.95
2Mb Expanded or Extended Memory Card (zero·K on-board) (AT)....... $1 09.95

~

Continuity, Transistor hFE
• Manual ranging w/ove rload
protection

Miniscribe Hard Drives & CMS Tape Back-Ups

M4650

M3650, 36508 & M4650 only:
·Also measure frequency and capacitance
M4650 only: • Data Hold Switch • 4.5 Digit

JE2015

M3610
M3650

3.5 Digit Multimeter .............. $49.95
3.5 Digit Multimeler w/Frequency &
Capacitance ....................... $69.95
M3650B Same as M3650 w/Bargraph ... $79.95
M4650 4.5 Digitw/Frequency, Capacitance and
Data Hold Switch ................. $99.95

JE1016
JE2016
JE2017

JE2017
84-Key Standard AT Style
Layout .. ........ .... ...... .. $59 .95
101 -Key Enhanced Layout
with 12 Function Keys .... $69.95
11 t-Key Enhanced with Solar
Powered Calculator ....... $79. 95
104-Key Enhanced wilh Trackball
(Microsolt Compatible).. .. $99. 95

3.5" and 5.25"
Floppy
Disk Drives

Jameco Solderless Breadboards

Sony
MPF11 3.5· 720Kb Internal Drive .. .. $69.95
SMK 5 . 25~ Installation Kit w/Faceplate .. $14.95

Toshiba

W/B-Blt (XT) W/16-B lt (AT)

Ave rage

Pert No. Capacity

M8425S
20Mb
40Mb
MB051S
M3 160S
150Mb
MB425
20Mb
M8425XT 20Mb
M6425AT 20 Mb
M8425F
20Mb
M8436
30Mb
M8436XT 30Mb
M8436AT 30Mb
40Mb
M8450
M8450XT 40Mb
M8450AT 40Mb
70Mb
M30B5
M3085XT 70Mb
M3065AT 70Mb
M3 160E
150Mb
M9360E
330Mb
DJ10
QFA500

Style
3.5"HH
3.5"HH
3.5"HH
3.5"HH
3.5"HH
3.5"HH
3.5"HH
3.5"HH
3.5"HH
3.5"HH
3.5"HH
3.5'HH
3.5"HH
5.25'HH
5.25'HH
5.25"HH
5.25"HH
5.25"FH

Speed Format Drive Alone
$339.95
68ms
SCSI
28ms
SCSI
$469.95
17ms
$1299.95
SCSI
68ms
MFM
$224.95
68ms
MFM
68ms
MFM
MFM
$249 .95
40ms
$249.95
68ms
ALL
68ms
ALL
68ms
ALL
46ms
ALL
$329.95
46ms
ALL
46ms
ALL
20ms
MFM
$599.95
20ms
MFM
20ms
MFM
$1199.95
17ms
ESDI
16ms
ESDI
$1699.95

Controller

Controller

$269.95
$339 .95
$299.95
$369.95
$369.95
$429.95
$649.95
$699.95
QFA500

40Mb Tape Drive with up to 120Mb capability (includes one TB40 Tape) ............ $299.95
150Mb Tape Drive with up to 500Mb capability (includes one TC150 tape) ....... $1049.95

356KU 3.5" 1.44Mb Internal Drive $1 09.95
Pert
Ng

JE21
JE23
JE24
JE25
JE26
JE27

Dim .
L"x W"

TEAC

Contact Binding
pqtnts
posts Price

3.25 x 2.125
6.5 x 2.125
6.5 x3.125
6.5 x 4.25

6.875 x5.75
7.25 x 7.5

400
830
1,360
1,660
2,390
3,220

FD55B
FD55G

0 $4.95
0 $6.95
2 $12.95
3 $17.95
4 $22.95
4 $32.95

5.25" 360Kb Half Ht. ..... .. $99.95
5.25" 1.2Mb Hall Ht. ..... $11 9 .95

Jameco
JE1020 5.25" 360Kb Half Ht. Black $89.95
JE1021 5.25" 360Kb Hall Ht. Gray $89.95
JE1022 5.25" 1.2Mb Half Ht. Grav $ 99.95

Data Sheets • 50e each

:1n9ig~·~~:c~s~~~(g~g5Ff,~g BO·Page Ca talog
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Compu1er Type

-1

~~~;,/®!

MFMHard

RLL Hard

MFM Hud/Floppy

RLL Hud/Floppy

Part No./ Price

Part No. I Price

Pert No. I Price

Part No. I Price

XTGENIS79.95

1004A27Xl589.95

JEt044<1109.95

80286 (AT)l386@ 2:1Interleave

tOOJVMMt/$129.95

t003VSA1/$149.95

t003VMM21$ 149.95

1003VSA2/St69.95

80286 tATll386@ 1:1lnterleeve

t006VMM11$149.95

1006VSA11St69.95

1006VMM2/S169.95

1006VSA2/S189.95

8088 (PCIXT)@3:1 1nterieave

Jameco

1355 Shoreway Road
Belmont, CA 94002

24 Hour Order Hotline (415) 592-8097
FAX's (4 15) 592-2503 or (415) 595-2664
Telex 176043 - Ans. Back: Jameco Blmt

Hard & Hard/Floppy Disk Controller Cards

®

_,

~
...,,.""""""
-M
-· MC

$25.00 Minimum Order· U.S. Funds Only
CA Residents Add 6%, 6.5% or 7% Sales Tax
Shipping - Add 5% plus $1 .50 Insurance
(May vary according to weight and shipping method)
Term s: Prices subject to change without notice.
We are not responsible for typographical errors.

~'~~

.~ ·-· -·~·~ .. ~~·· ..

We
complete

res~z~st~~b\~~~ :g ~~~~~~1~~~~gu~~g~u~;r;:

li st ~~~~~~1~£~:~~~~e~fl ~~~fi~bi~~~~~~~~~~s~:

24-Hour Order Hotline (415) 592-8097 •The Following Serv ices Are A lso Availab le Through (415) 592-8097 From 7AM - 5PM P.S.T.:
• C ustomer Service • Technical Assistance • Credit Department • A ll Other Inquiries
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Professional

8086 ROM Development

IMAGING CARD

with C t hru ROM and ROM-DOS
C thru ROM works with Microsoft C
or-T urbo-C to comprise a complete ROM
development package: comprehensive de
bugger, remote debugging, start up code,
full 80x86 locator, ROMable li brary, etc.
C_thru_ROM, $495
ROM-DOS , a ROMab le operating systern, provides functionality of DOS 3.2
less networking. Runs PC programs and
EXE files. Supports AUTOEXEC and
CONF!G.SYS. Uses on ly 29K ROM and
little as 6K RAM. $6 eac h in quantity.
ROM -DOS Deve loper 's Kit, ~495
Call for info and demo di sk

I -800-221 -6630
Datalight. 17505 -68 th Ave NE. Bothell W A, 98011
(206) 486-8086, fa x (206) 486-0253

Circle 306 on Reader Service Card

Costs Less, Pe rforms More

For information or immediate coverage call:

1-800-848-34(}9
In Ohio call 1-614
262-0559

SAFEWARE . The l11surt111ceA,gencr Inc.

Circle 273 on Reader Service Card

THE 6ENERAb 5TBRE
RET~lb

EPERATl8Ni iYiTEM

The premier system for retai l store management.
Supports cash drawers, barcode readers , receipt
printers, customer displays, dlgltal scales and
complete onllne credit card authori zation. Controls
all types of retail stores .ba1h hardgoods and apparel
with complete size/color matrix management and
reporting. Easy to Install and use. Field proven for
spee d and re llabl lity. Provid es all the featu res
needed for today's retail merchant at a price far
below comparable systems. Demo system available.

Accounts Receivable
Point of Sale
Inventory Control
ccounts Payable
General Ledger
Mailing list
• ... Multluser/Network Ready ...

$995 Complete system

Dealer inquires invited.

Palpro-2x'" is an intelligent programmer
supporting PLDs from a wide variety of sources.
Works with any PC or computer using a serial
port. FREE oneyear device update and warranty.
Price $795 .00.

LOGICAL
DEVICES. INC.

1201 N.W. 65th P~ce
Ft. Lauderdale, FL 33309
(305) 491 -7404

1-800-331-7766

800/292-1160 316/231-6647

LOW COST, RELIABLE

EPROM
PROGRAMMER

Operates stand-alone or PC based .
Shooterr", an intelligent EPROM
programmer, uses serial port for
com munications. No modules to buy.
Now includes 51 2K buffe r; $395 price
includes cable, software and manual.

LOGICAL
D EVIC E S , INC.

1201 NW. 65th Place
Ft. Lauderdale. FL 33309

305-974-0967

1-800-331-7766

Circle 185 on Reader Service Card
(DEALERS: 186)

Circle 183 on Reader Service Card
(DEALERS: 184)

16-BIT RESOLUTION
ANALOG·TO-DIG ITAL
CONVERTER
12,000 SAMPLES/SEC
torlBM PC, XT & AT
SINGLE PIECE PRICE

Terminal Emulation

$475
We manufac tu re a broad line
of data acqui sit ion and cont ro l
hardware and sof tware for Apple
and IBM computers.
Call for quotes on custo m
hardware or co mplete sys tems .

LAWSON LABS, INC.
5700 RA IBE ROAD
CO L UMB IA FA L LS, MT 59912

800-321-5355 o r 406-387 -5355

Circle 85 on Reader Service Card

PO Box 596 Pittsburg KS 66762

1 Year
Warra nty

SAFEWARE® Insurance provides full
replacement of hardware, media and
purchased software. As little as $39/yr. covers:
• Fi re• Theft• Power Surges
• Earthquake • Water Damage • Auto Accident

:)

ControlVision ~~(: ·

Circle 83 on Reader Service Card

Circle 94 on Reader Service Card

STAND-ALONE UNIVERSAL
PLO PROGRAMMER

@·

• Composite video in/out
• 256 x 240 resolution
• Digitize/display at frame speed
• 16 Meg. color palette out (DV-02)
• External trigger input option
• PC/XT/AT compatible
• Complete with software & library
DV-02 8-bit 256 gray levels. $849
DV-03 6-bit 64 gray levels .. $549
VISA/MC Demo disk available

Circle 180 on Reader Service Card

m

VT220
• VT220, VT102 emulation
• File transfer
• 132 column modes
• Color support
·Hot key

• • • Diversified Computer Systems, Inc.
3775 Iris Avenue, Suite 1B
Boulder. CO 80301 (303) 447-9251
FAX 303-447-1406
Trademarks · VT102. VT220 - DEC. Tektronix - Tektromcs Inc

Circle I 04 on Reader Service Card

A-BUS™ [OOiiJ@D©
Classroom to advancedindustrial applications.
Be a wizard in your Lab, Factory, College, Home...
It used to be difficult and costly to do process control, robotics, data
acquisition, monitoring and sensing with your computer. Now the
low-cost A-BUS system makes it easy to do almost any project you
can imagine.
Versatility.A-BUS cards handle most interfacing, from on/off
switching, to reading temperatures, to moving robot arms, to
counting events, to sensing switches...
Adaptability. The A-BUS is modular, allowing expansion well
beyond your needs. It works wtth almost any computer, or even as a
remote data station wtth the new serial adapters.
Simplicity. You can start using the A-BUS in minutes. It's
easy to connect, and software is abreeze to wme in any language.
Reliability.Careful design and rugged construction make the
A-BUS the first choice in specialized 1/0.
An A-BUSsystem consists of: • AA A-BUS adapter plugged
into your computer • A cable to connect the adapter to 1 or 2
A-BUS function cards. • The same cable will also fit an A-BUS
Motherboard for expansion to up to 25 cards in any combination.

Call for our new catalog!
...--------~ Important ----------..
Afl A-BUS Systems: t Come assembled and tested t Include detailed manuals wnh schematics
and programming examples t Can be used with almost any language (BASIC. Pascal. C.
assembler. etc.) using simple 'IN' and 'OUT' commands (PEEK and POKE on some computers)
+can grow to 25 cards ~n any combination) per adapter +Provide jumper selectable addressing
on each card t Require asingle low cost unregulated 12V power supply +Aie usual~ shipped
from stock. (Overnight service is available.)

....------- Abo ut Alpha Products - - - -- 
Founded in 1976 for the purpose of developing low cost 1/0 devices for personal computers. Alpha
has grown to serve over 70CIJJ customers in over 60 countries. A-BUS users include millly of the
Fortune 500 (IBM. Hewlett-Packard, Tandy. Bell Labs. GM...) as well as most major unrverstties.
A-BUS products are U.S. designed. U.S. built. and serviced wortdwide.
New! Asian distributor: Batam Development Agency Private Ltd. Singapore 473-4518.

Inputs, Outputs, etc.

P.!!!!!!!!! New Products !!!!!!~

Analog Input: eanalog inputs. 0-5.1V In 20mv steps (8 Ms).

High-Speed 12-blt AID converter: Eight

.. can address 64 ports and control.up to 25 A-BUS cards.

channels of extremely fast (10µ,s) analog/digital
conversion. Use for signal pro cess ing. rapid data
acquisition (0-SV). audio digttizing. etc.
FA-154: $179

A-BUS Parallel Adapters for:

0-100V range possible. 7f/:XJ conversionS/second. AD-142: $142
12 BH Ato D: Analog to digttal converter. Input range -4V to
+4V. expandable to 1oov. On-board amplifier. Resolution 1mv.
conversion time 130ms. 1channel. (Expand to 8channels wtth the
RE-156 card.)
AN-146: $153
Relay Card: 8 indrvidual~ contrulled industrial relays each wtth
status LED's (3A at 120VAC contacts. SPST).
RE-140: $142

Reed Relay Card: e reed relays (20rnA at 60VDC. SPST).
lndrvidual~ controlled and

.. Require one cable. Motherboard required for more than 2cards.
IBM PCfXf/AT &compatibles. Uses one short°' 1oog s1ct
Apple ll,il+,ileP1ugo1!!1oanys1ct1nsldo.
Commodore 64, 128Plug< 1n1o Expansion Portoo baclt
TRS-80 Model 102,200 Uses 40 pin 'Sy~em tiu.·.
Model 100 (Tandy portable) Plugsiniosocketoobottom.
TRS-80 Model 3.4.4D Y-c.ble avai14b1e rn pin bu< is used
TRS-80 Model IPlugs inio 40 pin expansion 00s.
Tandy Color COmputers Fits ROM slot ~u~pai< °' Y-c.ble

Metal cover for A-BUS motherboard: Anodized
aluminum cover protects A-BUS cards.

MC-108: $45

Acrylic cover for A-BUS motherboard:
Attractrve translucent cover for your A-BUS MC-109: $49

latched. wtth status LEDs.RE-156: $109

D/A converter: 4 Channel e Bit D/A converter wtth output
amplifiers and separate adjustable references.

DA-147: $149

24 line ffi 1/0: connect 24 input or output signals (ITL O/SV
levels or swttches). Variety of modes. (Uses 8255A) DG-148: $72
DlgHal Input: eoptical~ isolated inputs. Input can be 5to100V
voltage levels or swttch closures.
IN-141: $65
Digital Output Driver: eoutputs: 250rnA at 12v. Drive relays.
solenoids, stepper motors, lamps. etc.
ST-143: $78

Clock with Alarm: Powertul clock/calendar. Battery backup.
Timing to 1/100 sec. Alarm relay, LED and buzzer. CL-144: $98
Touch Tone Decoder: Each tone is converted into anumber
which is slO!ed on the board.
PH-145: $87
A-BUS Prototyping card: 4x4.5' card. Will accept up to 10
l.C.s. Wtth power & groond bus.
PR-152: $16
Counter Timer: Three 16 btt coonters/timers. USe seperate~ or
cascade fO! b'lg (48 bit) counts.

CT-150: $132

A-BUS Adapters
AR-133: $69
AR-134: $52
AR-139: $48
AR-136: $76
AR-135: $75
AR-132: $54
AR-131: $39
AR-138: $49

A-BUS Cable: Necessary to connect any parallel adapter to

Motion Control
Smart Quad Stepper Controller: The wortd's finest
On board microprocessor controls four motors simuttaneous~.
Uses simple English commands like 'MOVE ARM 10.2 (INCHES)
LEFT". For each axis. you control coordinates (absolute or rela
tive). ramping, speed. untts. scale factors. etc. Millly inputs for limn
switches. etc. On the fly reporting o1 speed. position... Built in
drivers for small motors (such as M0-103or105). SC-149: $299
Options: .. 5amp/phase power booster for 1motor: PD-123: $49
.. Remote 'teach' keypad for direct motor control: RC-121: $54

Stepper Driver Ktt: For experimenting wtth stepper motors.
Includes2 M0-103 motors and aST-143 dual drrver PA-181: $99
Stepper Motors: (4 phase. unipola~
t.10-103: 21/i' dia. 11• shalt. 7.5'/step. 12V, 5oz-in torque. $15
t.10-104: 2' dia. W shalt. 1.8'/step. SV. 60 oz-in torque.
$45
M0-105: 1.r square. .2' shaft. 3.75'/step. 12V.6oz-in.
$15

one A-BUS card O! to first motherboard. 50 pin. 3 ft. CA-163: $24
Special Cable for two A-BUS cards
CA-162: $34
Serlal Adapter: connect A-BUS systems to any RS-232 port.
Allows up to 500 ft from computer to A-BUS.
SA-129: $149
Serial Node: To connect addttional SA-129/A-BUS systems to
asingle RS232 serial port (max 16 nodes).
SN-128: $49
Serial Processor: same as above plus built in BASIC for off
line monttoring. logging, decision making. etc.
SP-127: $1 89
Use SA-129 or SP-127 wtth modems for remote data acquisttion.
Motherboard: Holds up to s A-BUS cards in sturdy aluminum
frame wtth card guides. Asixlh connector allows (using cables CA161: $12) addttional Motherboards to be added. MB-120: $108
Power Supply: Power pack for up to 4cards. PS-126: $12

Complete Catalog Avallable

For Orders and Info call (203) 656-1806
Weekdays from 9to 5 EST or FAX 203 656-0756

Call our application engineers to DISCUSS your project.
Orderir.g Information: We accept Visa. Mastercard. Checks. and M.O. C0.0. is $4 extra. Purchase
orders and Letters of Credtt are subject to credit approval. CT residents add 8% sales tax.
Shipping: $4 per order (usually UPS ground). UPS 2nd Day Air: $4 extra. Next Day service available.
Canada: $6 per order (Airmail). Outside US and Canada: Add 10%of order total.

~
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ALPHA !Pr?@©G:J@flg)
"Innovation through Application"

242-8 West Avenue. Darien. CT 06820

Circle 103 on Reader Service Card

DYNAMIC RAMS
SIMM 001100
$CALL
1 MBIT 100ns
$10.00
5 1 4 2 5610ons
$10.50
4146 4 150ns
$ 3.25
4125 6 120ns $ 2.80
y# 41256 150ns C:w'li'Z•f
51258 100ns
$ 3.95
y# 4164 150ns •:W:JN•X
• For h1gh·spccd. Zlp, Plcc. Simm

n

Please Call I

·~•t...f.BQ.M.S
80387·33 33mHz $560.00
27C 101
250ns
80387·25 2SmHz $450.00
27C5 12
200ns
80387·20 20mHz $360.00
27512
250ns
56
80387°16 1GmHz $305.00
~~~ ~;~:
80387SX
$290.00
27l28A
2s0ns
80C2 87A 12mHl $265.00
27C64A 200ns
80287 °10 10mHz $209.00
2764
250ns

.

.

=~:~~1·8

~~ ~~: gg

8087·2

s12s.oo

•v.20
~

S 2J OO
$ 1300
$

:

8.00

~: ~~

$ o1 .so
$
$

"25
3.50

WRITE or CALL for YOUR FREE
COMPREHENSIVE 8 & 8 
ELECTRONICS CATALDG TODAYI
Pages and pages of photographs
and illustrated,descriptive tex1
for B&s·s complete line ol RS
232 converters, RS-422 con
verters, current loop convert
ers, adapters, break-out box
es,data switches. data split
ters,short haul modems.
surge protectors, andmuch,
much more. Most products meet
Ortler flNt:f
FCC Part 15J. Your RS-232 needs
ll'am m1111hlct111'11'
for quality, service and competitive
TODAY • SAVEi
prices will be more than met by B&B
ELECTRONICS. Manulacturer to you, no mid
dleman! Money-back guarantee! Same-day
shipment! One-ytlar warranty on products!
Technical support is available.

Write For Your FREE Catalog Today!

B&B !!~~tr.!!~!!:~
4002A Baker Road, P.O. Box 1040 • Ottawa, IL 61350

Phone: 815-434-0846
Circle 151 on Reader Service Card
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K. T. WRIST STRAPS

/l!JiJhJi!lEJ! systems



LOOKING FOR AGENT

DUAL OPTICALLY ISOIATED
COMMUNICATIONS
HARS H ELECTRICAL PROBLEMS?

UBRA SYSTEMS is the IJ/ISWer
• RS232/RS422/RS4&S ·ca n be mixed
• Two Serial Poru • u.sa short sloe
• Built in isolated supplies

! ~A~~~

• No cxtcm1l power ~ u i rcd
• Lightning and power surge ptolectcd
• Up to 56 Kilobaud - 16,450 UART
• Distancca to 4,000 rcct
• Compatible with PCJXT, PC/AT, 386 Systema
• SoCtwarc co n t ~ of en1ble/disable
• Locatable ac any VO 1dd rea
• Selectable interrupts
• Fully programmab le serial interface characte riitics

• Half or Cull dupkx
• 1-E.D. indicators . 4 each/port

..:.:

=~~~~~e2Jet 2 & 20

:::::

•HP LaserJet Plus & 500+ (

PRJCE: $425. Call (215) 256-1700 with your order

\j

•APPLE LaserWriter

Satisractlon gulll'Dnleed or your money back.

:::;:

•CANON LPB

?

.

.:.:. Ricoh Toner Kit 80 "CALL"
:/
Ricoh OPC 80,81°r150 $139~
::::::
:t
Qume Toner
\
KYOCERA F1000A , F1010

..
:)

BROTHER LP 10
UNISYS 37

2195

Circle 181 on Reader Service Card
Genuine

-

1·800·451·1849

P.O. BOX 10247, WILMINGTON , DE . 19850

Oklahoma

1·800·654°4058

P.O. BOX 1674, BETHANY, OK. 73008

Nevada

1·800·621·6221

;:::: Min imum order $ 20Q9 " No Surcharae on Visa
::::: MasterCard." COD orders add $3<29'. Surface
Sh1pQina UPS add $4 Q9 per 100 for 3\'2"or 5 114'.
.:::: add $4® per 100 for 8 '.' U.S Mail delivery add
:} 9%."Pr ices subject to chan ge without Notice'.'

?
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.

$1. 99 /Disks

Toll

Free:

10 per box

1-800-258-0028

Free Catalog. Complete Line of quality IZ:X:Sl

supplies for your computer.
~
Foreign Inquiries lnvfted. Minimum Order $25.
S& H: $3.00/5 cartridges. Ml residents add 4% tax.
COD: (add'I $5. 50) payment with cash, certified
check or money order. Prices Subjec1 to Change.

1111

I..

Preci sion Data Products™
P.O. Box 8 367, G rand Rapids, Ml 49518

dllll ~~3~".4~~~~~5;~1;,-:s2-34s 1

Circle 252 on Reader Service Card

IEEE 488
Please see our ad p. 344

Easiest to use,
GUARANTEED!

I:

3.5" OS/HD Disks MFD-2HD (2.0 MB)

p
FAX-405-495·4598

rl ~~]J I

SB-200 (50 Bra nded disks per bo x)

P.O BOX 12396, LAS VEGAS , NV. 89112

: : cmc EB

So ny®Branded

Less than 200

ADDRESS: RM. 507. BAE·LO BUILDING 8 . 3 LANE 990
MIN -SHENG E. RD ., TA IPEI, TAIWA N, R.0 .C.
TEL: (02} 762-3908 (reprosantBrlvaJ 765-2 121
TELEX : 24881 MO N/ BELL
FAX : 886-2-764-3796

Circle 176 on Reader Service Card

3.5" DS/00(1 .0 MB) Disks

69¢

Delaware

K. T. MANUFACTURING COMPANY LTD.

~

I

IBM PC. PS /2. Macintosh. HP, Su n. DEC
IEEE device drivers for DOS, UNLX.
Lows t -2-3, VMS, XEN IX & Macintosh

• Menu or icon-driven acqui sit ion software

. IEEE analyzers. expanders, exienders. buffers
• Analog 1/0, digiral 1/0. RS-232, RS -422. SCS I,

1 modem & Centronics conve rters 10 IEEE 488
Free Catalog & Demo Disks
(216) 439-4091

•

lOtech
25971 Cannon Rd.• Cleveland, OH 44146

Circle 160 on Reader Service Card

~~,~~·Full

Page Scanner ___$388

Includes Free PC Paintbrush Plus

Deluxe OCR Software...'198

• 300 Dots Per Inch
• Fast...7 Seconds Per Page
• Automatic Sheet Feeder
• Up to 32 Gray Scales
• Includes PC / AT Interface Card • One Year PGS Warranty
• Software Selectable 300/200/150175 DPI

JADE COMPUTER~
PR0-286

JADE COMPUTER
Turbo-88

. 8CZB6 processor running
12 MHz or ZD MHz
· Zero wait state
· I Megabyte of RAM .
· 1.2 MB or 1.44 MB dnve
·Hard/ Floppy controller
· Six 16-Bit & l\vo B Bit
expansion slots

I Me:~byte
I $848

Floppy
Only

I $898 I SS48

LX-810 ... s178
FX-850 .... call
FX-1050 . .. call
LQ-510 . .. S328
LQ-850 .... call
LQ-950 .... Call
LQ-1050 ... call
LQ-2550 ... ca11

KX- 1180
KX-1191
KX-1124
KX- 1624
_,

-I

Card

I

$178
$Z98

Monitor

&:~ PACKARO

New LaserJet llP .. .... . .... s1098
H.P. LaserJet II ..... .. . .. . .. s1698
1-~.P. DesKJet ....... : ....... . s598
H.P. DesKJet Plus . .. ......... s598
H.P. DeskWriter ...... . ... ... S848
4 MB RAM Card w/1 MB . .. ... s268
172 Fonts in a Cartridge ...... s288
Plotter in a Cartridge ....... . . s268
PostScript Cartridge .......... s498
Extra Toner ..... ....... • . .. .. '98
Extra Ink Cartridg e ........... . s19
3'h'' Disk Drives
720K internal /external . . . . S78/ 178
1.44 MB internal/external . '88/Sl 88

. Full size case
16 MHz (SX). 20 MHz. 25 MHz . One 32·Bit. Five l&Bit
& 33 MHz
Two &Bit slots
. 1 MB RAM expands to 6 MB · 101 kej enhanced keyboard
. 364K Shadow RAM
• 200 watt pow..- supply
. t.2 MB or 1.44 MB Drive
. Clock/Calendar
. 1,1 lnteneave Hard Disk/
. Norton S.I. 18/ 23/31.6/31.6
Floppy Disk Controller
. Landmark 21 / 25.5/32.6/43.S
. 80386 sod<et

Monitor & Hard Drive Options (16 MHz SX)
Floppy
40
80
Only
I Megabyte I Megabyte
Complete Monographics System

I

80
Megabyte

I s1499 Is1s98
s1468 I s1799 Is1898
s1148

Co mplete VGA System

I

For 20 MHz add 1498
For ZS MHz add '698

For ZO MHz System Add '298

Plotter

Tripplite Battery Back-up
450 Watt UPS . ... . ......... s398
750 Watt UPS ... .. . .. . .. . .. s498
1200 Watt UPS .. ........... S698

640 X 480
Hi-Res card

seas

ust Pnce
5 1796
Roland DXY-980

8 PEN 230mm / SEC
.05mm Reso lutio n
HPGL Co mpatible
El ec trosta ti c Ho ld Down
Parall el and Seri al In put
Digiti zin g Capac ity

For 25 Miil C..che add ' 1198
For 33 MHz C..che add ' 1898

Modem
1200 internal w /software ...... s48
2400 internal w /software ... . . . s88
1200 baud external . ... ... . ... s88
2400 baud extern al . .. . ••.... s148
2400 PS/2 internal ..... . .... s198

inteJ

VGA Package

F/,'09 HEWLETT

• 80386 processor running at

I s1248 I$1498

Tripplite Line Stabilizer
600 Watt Line Conditioner . . : . . s98
1200 Watt Line Conditioner ... s158
1800 Watt Line Conditioner ... s188

. . S178
.. s238
.. S318
.. s428

-FIRE BREATHI NG 386

at
. 8C287 socket
. Clock/Calendar
. Io I ·key enhanced keyboard
. 200 wart power supply
. Norton S. I. 13.7/ 20.3
. Landmark 16/ 25.9
. One Year Wa1Tanty

40
Megabyte

33 MHz Cache

s21ss szsss

$1198 $1548 $1798

$1098 $1148

EPSON' Panasonic

25 MHz Cache

Complete VGA System

Complete VGA System

sags

I

25 MHz

St498 $1698

Complete Monographics System

$898

Co mplete Co lor System

$698

20 MHz

Monitor & Hard Drive Options (12 MHz)

Complete Monographics System

I $798

Monitor Optional

-286 POWERHOUSE

Monito r & Hard Drive Options

$s98

f

.~'$1098

. 8C88 microprocessor run- . 1SD watt power supply
nning at 1o MHz or 4 .Tl · 8CB7 socket
. Front panel display
. 640KB
. 5.25" 360KB RAM Drive
. 101 Key enhanced keyboard
. Dual diskettedrive controller · Serial RS-232C port
• Parallel printer port
· Game port
. Eight XT expansion slots
. Clock/Calendar

Me:~byte

sgga

16 MHz (SX)

s799

- A PROVEN BEST SELLER

\

Ill

12 MHz

Monitor Optional

Fli~I~

JADE COMPUTER
Super-386

8087 ...... S88
80287- 12 .S278
8087-2 . . . s118
80387-SX .s3 18
8087-1 . . . s158
80387- 16. '348
80287 .. .. s128
80387-20 .s388
80387-25 . s488
80287-8 .. s198
80387-33. S598
80287-10. s228
Better Than Intel
llT Coprocessors In Stock--.Call
Driw
Kitw/
Hard Disk Sale
Only
Controller
S248
s198
20 MB 60ms
S248
S298
20 MB 35ms
s218
'268
30 MB 6Qms
s338
S288
30 MB 35ms
s348
S298
40 MB 40ms
S348
40 MB 28ms
' 398
S388
S448
60 MB 40ms
s598
s538
80 MB 28ms
S698
s758
120 MB 28ms
S1Q98
150 MB 23ms
'998
CMS 40 MB Tape Back-up . . .. .5268

Daisywheel
Printer

$

40 CPS

199

Logitech
LogiMouse Serial .. . .......... .568
LogiMouse Hi-Rez. Bus ... . ..... soo
LogiMouse Hi-Rez Serial ... ..... s98

Mouse
Opto Mechanical
With Software

szg

Scanner
Complete hand scanner . . ...... '98
Diamond Flower HS-3000 Plus .. S19B
Keyboard
102 enhanced click ......•.. .. .568
Keyboard Drawer .........•.. . .534

No Surcharge

for Credit Card!

JADE COMPUTER

~ 1"'~·
~
""iJ.. ~
CaHfomla
Torrance. Costa Mesa. Woodland Hills
Kearny Mesa. Sunnyvale

4901 W. Rosecrans Ave. Box 5046. Hawthorne, Cafifornia 90251-5046 213-973-7707

Continental U.S.A.

MMC

Texas
Georgia Arizona
MI CROCOMPUTER
MARKET ING COUNC ii
Addison. Houston Smyrna Phoenix
,, .... u ..~ · M.••·~ ··1·'"' ' ·''"' •·
Not all items in st ock at our nine retail locations.

Circle 163 on Reader Service Card

1-800-421 -5500

Inside California

1-800-262-1710

Call Toll Free/10 Day Money Back Guarantee
Fax machine 1- 213-675-2522
We accept checks. credit cards (or purchase orders
qualified firms and institutions.) No
surcharge on credit card orders. CA.• TX. GA. & AZ. residents add sales tax. Prices and availability
subject to change without notice. S4.00 minimum shipping and handling charge.

rrom

JANUARY 1990 • B YT E

389

Circle I02 on Reader Service Card

3NI
~BASF

5.25"0S/OO 5.25"0S/ HO 3.SO-' OS/00 3.50"0S/HO

5.39 10.95 9.69 20.75
4.59 7.99 7.99 17.95

PAL/EPROM PROGRAMMER for PC
VERSION 2 of Software and Hardware

1475

•l'rog:rnms20and24pin MMI,
NS. TI. Altera, Cypress, Ricoh/

DYNAMIC RAM
SIMM AST Prem386/33Mhz $300.00
SIMM 11> 256Kx36
80 ns 300.00
SIMMt
1Mx9
80 ns 120.00
121
SIMMi
256Kx9 100 ns
35.00
1Mbit
1Mx1
80 ns
10.99
41256
256Kx 1 60 ns
4.75
41256
256Kx1
80 ns
3.60
41256
256Kx1 100 ns
2.75
41256
256Kx1 120 ns
2.60
4464
64Kx4 120 ns
3.75
41264 I'> 64Kx4 100 ns
7.50
EPROM
128Kx8 200 ns
64Kx8 200 ns
32Kx8 150 ns
16Kx8 250 ns
STATIC RAM
62256P-10 32KxB 100 ns
6264P-12
BKxB 120 ns
6116AP·12 2KxB 120 ns

Pan11ei;: PALs. EPLD (UV
eu.sable).po!arily, and RA types.
• Functions Include: 1cad. write,

maxell. 5.39

'!i

5.95
Dysan·
6.09
SONY 5.95
'9!9-Color .38
3M Highland 3.79
•
251100
.21 11000

10.95
10.95
10.95
10.95
.68
6.89

9.89
9.95
9.99
9.95
.79

20.95
20.75
20.75
20.75
1.79

verify,protect, cd it, print. and
fil e loadand save ofpmgram.

• JEDEC file s supported.
• 271 6.27512 EPROMs.
• Functiollll Include: read, WTite,
vcrify, blanlr::cbcck, IWLO split,
edi t in ASCII , HEX , or Oocim al.
• INTEL Hex and Mow ro!a 'S'
Recordfil e suppo rl.

200/100 MHz LOGIC ANALYZER for PC
LA27 100

11299

Free 5.25"
Headcleanin Kit
in sleeves, labels & w/p tabs

No-Logo Bulk
• 45 \ • 49 I1·• 49
Formatted/ Duplication/Personalized

LA27200

11899
• 24 Channe l mode with 4K/channc l • 6 Channel mode will1 16K/charuicl
• l nlcm a! Rates fro m 200M H1.(l.l\27200) or lOO MH z{U. 27HXl) lo 250 117.
• E~ t cm al Cloc::k fr om DC to SO Miiz • 16 Level Tri g&cri ng Sequence
• 11ncs hold Vol! agc Le ve l 11 lTL, EC L, or . gv Lo + 14 V variabl e • D~la
Di sph1y a.s Timing Diagram or State List • Save/Load 0 111 and Setup Info.

~

(201) 994 - 6669
Link Computer Graphics. Inc.

~

~ .d Sparrow Dr.. Livingston. NJ 07039 l:s::6:2J

Circle 182 on Reader Service Card

SAT DELIVERY
INCLUDED ON
FED-EX ORDERS
RECEIVED BY:
Th: S.2
S&.25'411
Fr1 P-1
SIU:Sll b

M asterCard/VISA or U PS C A SH COO

MICROPROC ESSORS UNLIMITED, INC.
24.000 S. Peoria A,e ..
BEGGS, OK . 74421

(918) 267·4961

No minimum order. Please no 111: pnc:es subject to change!

Sn1pp•ng , 1nsuranc:e extra, up to S1 1o•paclung matenals.

Circle 213 on Reader Service Card

Cross-Assemblers .. 1ow .. sso.oo
SimulatorS .. 1ow••S100.oo
Cross-Disassemblers .. •ow •• s100.oo
Developer Packages
as low as $200.00(a $50.00 Savings)

3.5" PREMIUM BULK OS/ DD 720K (1MB)
l ots of 50.....

49¢

3.5" SONY BULK OS/ DD 720K (1MB)
Cases of 400 - 81¢

.... l ots of 50 - 89¢

5.25" OS/ HD 1.2 MB .... DK. BLUE - 69¢
PAC KED IN LOTS OF 100 WITH TYV EC SLEEVES & TAOS

5.25" OS/ HD 1.2 MB, Simes .

labs 

NCR 5070 ATM. . . .. $19.95
NEC P11P21P6 .
. .$3.45
Okidata393 ... ... .... $14.95
Panasonic KX·P. ..... . ..$4.49
Seikosha SP 80011000 . ..$2.95
Star Micronics NL10 .... .$4.35
Toshiba P135011351 ..... $3.95
Olivetti ET
..... .$5.25

IF YOU DON'T SEE YOUR RIBBON - GIVE US A CAW

MEDIA STORAGE CASES

49¢

...........
,..........
..........
....
............
... _.....
.............................

5.25" OS/ DD 360K, Sleem&Tabs
Cases of t,000 - 21¢

.-

. lots of 100 - 25¢

.-

~

~······
~

800·288·8025
12132 Sherman Way
North Hollywood CA 91605
VISA • MC • AMEX • C . O.D.

Circle 17 on Reader Service Card

Information Line:

1-800-523-9681

1-801-255-0080

TLX-9102404712

FAX-801-572-3327

ii DISKCOTECH

DISKC'O TECHNOLOGIES, INC.
213 Cottage Avenue
Sandy, Utah 84091
P.O. Box 1~39
390
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Quality Solutions
PseudoCorp has been p1ovlding quality solutlons lor microprocessor
problems since 1985.

BROAD RANGE OF SUPPORT
•

Currently we support the following microprocessor families (with
more In d evelopment):
Intel 8051
Intel 8096
Intel 6048
Mol orole 68HC11 Motorola 6805
Motorola 6800
Hitach i 630 1
MOS l och 6502 WOC 65C02
Rockwell 65C02
Hitachi HD64180
r compalible.
AJI products re
•

~~r~680 1 0 ~fe9~196

So What Are You Wetting FO(I Call us;
PseudoCorp

Professifi1~~f;:i~'ifo'!::~~~~~~cg Group
Newpot1 News, YA 23606

(804) 873-1947

FAX: (804)873-2154

$2,595.00
YEAR WARRANTY

$3.95
$4.95
$13.95
$59.95
$79.00

IF WE DON'T HAVE IT ... YOU DON'T NEED /Tl/

Toll Free Order Line:

Set To Go
Buy our d evel oper pack a_ge and the next time your boss says "Get lo work.",
you'll be ready tor anything.

ALL NEW !!!
9 TRACK TAPE SUBSY STEM
for IBM PC/ AT/ 386
complete for only

ACCESSORIES

TERMS: No surcharg e on VISA , Mastercard or AMEX . Order
packaging and processing = $2.95 per order. COD orders add
$3.95. SHIPPING: $1.95/5 cartridges; :i0.95150 diskettes.
PO 's accepted lrom recognized institutions on Net 30 . Bank
Draf t , TIT or L/C acceptable. Pricequoted lor case (100 disks or
10 cartridges) . For quantities less than 1 case add 5%.

Our

No Source!
A minor glitch has shown up In the firmware, and you can 't find the original
source program . Our line ol d isassem blers can help you re-create the
original assembly language souroe.

Circle 256 on Reader Service Card

DiskFile/60 · 5.25"
.. $5.95 DiskFile/50 • 3.50" .
$5.95
MP-10 · 5.25"
$1.50 MP-10 · 3.50"
$1.50
White Box/10 •5.25'.' .. .... .29 White Box/10 • 3.50" ......29

Head Cleaning Kit • 5.25" . . . . . . . . •• • . .
Head Cleaning Kit· 3.50"
Monitor Filter Screens
Microsoft Mouse & IBM
2400 Baud Modem ......... ... ..... ...... .. .

Get It To Market-FAST

~~J1a~~;~ ~~i 1te1~te~~~~~~~a~ 1~Fch~,J~e ~~:~Rrrw~~efstn~~·

BLACK

Cases of 1,000 - 47¢ ....... ... Paks of 50 -

Apple lmagewriter II
185
Brother HR 15125 MIS ... .$3.95
Citizen LSP 1200.
. .$2.95
DiabloHyTypeII . ... ... .53.25
DEC LA ..... . .. .... ..$3.65
Epson MXIRX/fX100 .. .. .$2.50
Genicom 1000.
. .. $4.95
IBM ProPrinter. ... .. . .. .$3.49

A New Project
Our line ol macro Q oss.assemblers are eesy to use and lull featured,
Including cond itional essembly end unlimited include files .

Convert What You Have
To What You Want!
• AS232 Seria l
• 8 Baud Rates
• Latched Outputs

• Centronlcs Parall el
• Handshake Signa ls

•Compact 3Y. x 4¥. x 1:4

No longer will your peripheral choices be limited by the type
ol port you have avallable! Our new High Performance 700
Serles Converters ptovlde the mlssin~ lin k . Base d o n the
5

0

0

5

1

~:~: ~e\~c?i~;>t~ ~i~2h~. ~~fliYh!~~~~a k~~ 1d~:1 ~~6 ~~~l~I~~

trans fer effici ency. De tail ed documentalion al lows
s lmpllfled Installation. Order the Model 770 (S er/Par) or
Model 775 (Par/Ser) Today!

=~="'1

li9etJ~e.~.!f5·
400 Daily Lane

P.O. Box 5210

~:V

s79es

- Complete UPS Shipping $4.00

Grants Pass, QA 97527

!AiliJ Call (503) 474-6700 or 474-6701
~
For FAST Delivery

Circle 323 on Reader Service Card

•IBM/ ANSI compatible at 800*/1600/3200 bpi
• Controller, cables and software included
• Interfaces for PS/2*, Xenix* and DEC*
•SCSI*, AT or MCA* Bus 1/0 at 25/50/100 ips.
*optional

AKSystems Inc.
20741 Marilla St.
Chatsworth CA 91311
TEL:81 8/709-8100
FAX: 818/407-5889

Circle 13 on Reader Service Card

Unique
New Service Keeps
Telecommunications
Costs Under Control
No matter how complex your voice com
munications services are, no matter how
many locations you manage, TRACKERTM
from CCMI/McGraw-Hill can now give you
the information you need to contain costs
and save money.
Drawing on years of experience gathering
and analyzing rate and tariff data, CCMI/
McGraw-Hill created TRACKER to provide
you with an instant look at your current
services by location ... and then compare
your alternatives. Through this unique
database, you can quickly identify where
to reduce costs at a price that more than
pays for itself.
Designed for users large and small, TRACKER
solves many of today's information problems
such as the confusing array of services and
constantly changing rates. Because CCMI/
McGraw-Hill is not a carrier, you're guaran
teed objective, unbiased information ...
information you need to identify where the
largest savings are.
TRACKER has proven itself to be the answer
to lower costs in the increasingly complex

telecommunications environment. To learn
more, call today.

1 800 526-5307

Ext. 249

CCMl/McGraw-Hill
500 North Franklin Turnpike
Ramsey, New Jersey 07446
r- - ------------------~

Yes! I'm interested in discovering a proven new
way to keep my telecommunications costs
under control.

D Send me more information about TRACKER.
D I can't wait! Call me right away.
Name_ _ _ _ _ _ _ _ _ _ _ _ _ _

~

Title_ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Company_ _ _ _ _ _ _ _ _ _ _ _~
Address_ _ _ _ _ _ _ _ _ _ _ _ __
City_ _ _ _ _ _ _ State_ _ Zip_ _

Telephone _ _ _ _ _ _ _ _ _ _ _ __
Clip coupon and mail to: CCMl/McGraw-Hill,
500 North Franklin Turnpike, Ramsey, NJ 07446

L--------------------~
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387

TM

How to Protect
Your Computer

"gives you all the C
language routines you
need to write an impres
sive scientific graphing
program ofyour own.
Highly recommended.*"
- Intel 80386-25 MHz CPU
- 256K or 1MB SIMM 0 wait
PC Magazine
- Advanced Write Back cache
FrestllJ/ lnt1'gf'BIB
C(• )• /,"001 ('"'')4'

•C•l·/,'•lnClwl'l•t '

And Make It Last Longer

- Max. 8MB on Board
- OSl2, MS DOS, Xe nix, Novel! comp.
33 MHz 8.3 MIPS
LM 53.7 MHz

$1995

Schwab Computer
730-C East El Cami no Real
Sun nyvale, CA 94087
TEL (408) 245-6666 FAX (408) 245-3103

Circle 278 on Reader Service Card

Co,nu '• Spira/

IBM® PC version
(with source code) $395
Circle 279 on Reader Service Card

Macintosh® version
(no source code) $295
Circle 280 on Reader Service Card

For personal use only.

rJ,pw
.:e..ti
!~¥1

$1650
$1355

Las.e1jet Printer
Series II
Sc~njet Scanr!'er
+ rnterface kit

mmPllll ti 11111 k· AceR
AST" & other

XT/AT Compatibles & 386 Computers
CALL for LOW PRICES

Gov't, Corporate, Schools, Dealers,

SLJRAH inc:.
44912 Osgood Road, Fremont, CA 94539
Ph: (415) 651-5101 Fax: (415) 651-524 1
1-800-543-1001

Circle 304 on Reader Service Card

1

MOO 10

ea.

Micropolis New 1335
$535
MOO 5

Full line All New
ST238
ST251
ST251-1

ST298-N

Scoentofilc !Endeavors
508 North Kentucky Street
Kingston, TN 37763

(615) 376-4146
388
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Advertise your
computer products
through
BYTE BITS
(2" x 3" ads)

XT-2190
XT-4170E
XT-41705
XT-4380E
XT-43805
XT-8380E
XT-83805
XT-8760E
XT-87605
Others

COMPAQ/CONNER
New
CP3024
CP3100
CP3104
CP340
CP340A
CP344

•

New

Full Product Lin e
Fujitsu
Epson
C.ltoh
Toshiba
Others

Wang-Tak
Archive
Mountain
Syngen
Others

LAPTOPS
Mitsubishi
Toshi ba
Others

VIDEO BOARDS
Amdek
Paradise
Quadram
Others

MOO 10

ea.

All New
1588-15 7655
1588-15 765E
1578-15 3825
1558-15 382E
1375 1705
1355 171E

PRIAM
Others Available

Special!
Limited Time

MAXTOR
XT 8760E
675 MB for

$2,575

Datatronics

44 Bluebonnet Dr., Ste. 7, Stafford, TX 77477
713-240-4800
FAX: 713-240-3350

Circle 95 on Reader Service Card

For more information
call Mark Stone at
603-924-6830

11\JTE
Circle 52 on Reader Service Card

"its ease of use, high
s~.:TE I Specials! I M-:."!'" I
resolution graphics,
5;2~·
~~
ea.
ea.
I
emulation, and price
SEAGATE
IMPRIMIS (CDC) MICROPOLIS
make it a more attrac
PRINTERS
tive purchase than the
MAXTOR-New
other products.*"
MINI-MICRO Systems
MITSUBISHI
TAPE DRIVES
* Full reprints on request

(608) 565-7200, ext . 3850

One Phoenix Mill Lane
Peterborough, NH 03458

VISA, Masler Card accepted. wise

Circle 281 on Reader Service Card

P.O. Box 280. Necedah. WI 54646

Toll-Free (800) 356-5794, ext. 3850

EVERE){

& Export INQUIRIES WELCOME.

Only $150

Best Power Technology, Inc.

Circle 40 on Reader Service Card

LOW·LOW·LOW
r//O'I
.:e..ti

FREE money-making literature. What you need to
know about UPS  unintcrruptibl c power systems.
How to get complete protect ion from power line
problems. 350 VA to 15 KVA models from the
world's largest manufacturer of si ngle-phase UPS.

CIC

UNIVERSAL
PROGRAMMER

w

@programs
E(E)PROM,
PAL,EPLD,
GAL,PEEL,FPL,
BIPOLAR,
8748151 SERIES .
@t es1s Til.JCMOS
and DIS RAM .
$585 Complete. ( 11 . ~.only)
- programs E(E)PROMs upto 2MBits and 16 Bit wide.
- 16Bit- and 32Bit- WORD SPLIT & 4-GANG adaptor.
- programs PAL.s (22V10) from AMD,MMl ,Tl,NS,SAMSUNG.
- .s upports PALASM2JCUPUABEUORCAD JEDEC fil es.
- .supports VERIFICATION using TEST VECTORs.
• programs GAU & FPL.s Crom LATIICE,SGS,NS,SlGNETICS.
- supports RAU in GAL (16V8,20V8) devices.
- programs EPLDs from lNTEL,ALTERA,ATM EL,CYPRESS.
- prognura PEELs from ICT,HYUNDAl,GOULD(253,273).
• programs BIPOLAR PROMs.
- programs SINGLECHIPs 8748,8751,87C51 SER IES including
87C451,87C751,63701X/Y/V,63705V with adaptors.
- tests IC.s (TIL,CMOS) & MEMORYs (up10 IMB)
with USER-DEFINABLE TEST PATIERN GENERATION.
High-Speed,Parall el Interface & S/W Upgradable for New Parts.

:

XELTEK

473 SAPENA CT. #26
SANTA CLARA,
CA 95054

1-800-541-1975 (Toll Free Order)
T EL' (408) W-6995
FAX, (408) 727-6996
COD, VISA,MC,AMEX

Circle 354 on Reader Service Card

We've Built Our Reputation on These Factors for 10 Very Successful Years.
CLONE 386

CLONE VALUE CHART

$1999

20MHz, 32MB HARD DRIVE, 2MS 0 WAIT
RAM, ANO 14 " MONOCHROME MONITOR

12MHz, 32M B HARD DRI VE, 1 MB 0 WAIT
RA M, AN O 12" MONOC HRO ME MO NITOR.

1499
1786
25MHz, 1MB RAM , .32K cach e, base system .. 2094
. .~

20MHz, 1M8 RAM , base 1y1tem ..

12MHz, 1MB RAM, base system ..............~

784
16MHz, 1MB RAM , base system ..•............ 983

20MHz, 1MB RAM,.32K cache, baae 1y1tem . .

2 729

'UW.\oh., '\MS RAM , 32K cache, b ase 1y1 tem .
G WBAS IC S79 or $99 Eat rn.

~~~~

$1279

$1690

$1813

J'A ~~':,~

1479

189{)

2013

14 "
MONOCHROME

14..
EGA COLOR

14..
VG A COLOR

4~ :sH5EC:JIA~~~8D

$1999

$2393

$2516

3 2°:e~ 4~~~ 's l:ocA~~HJo

2299

2693

2816

25MHz CPU, 32K CACHE ,
32MB 40MS SEAGATE HO

2604

2998

3121

33MH.z CPU , 32K CACHE ,
32MB 40MS SEAGATE HO

3240

3634

3757

800 Kb/sec

• 1.2M 5.25" or 1.44M 3.5" Floppy Drive
(you r choice).
• 101 Key "Click-Tact ile" Keyboard.
• 1 Parallel , 1 Serial , 1 Joystick Port.
• 200/220 Watt Power Supply.
• 80387/Weitek Coprocessor (Excepl Base
20MHz) .
• On-board Clock/Cal w/ Battery Backup.
• 8 Expansion Slots.
•Setup Utility i n ROM.
• System Reset Switch on Front Panel.
• LIM EMS 4.0 Driver .
• CPU Speed Switchable.

to 16MB RAM.

• Novell and OS/2 Compatible.
• One Year Paris & labor Warranty.
• Complete Sof1wa re Pack In cluding:
PC·Wrlle • OModem • ExpressCak:
AuloMenu · HomeBase • MoneyMaster
Findex · Hard Disk Cache - Clone
Utitltles.

I
I

.16.:'sHSECf

Cl o ne 386 20M Hz m o nochro me system pictured .

0

SATISFACTION GUARANTEED!

SERVI C E AFTER THE SALE!

FAST DELIVERY!

You get a rock-so lid one year guarantee o n
parts and labor, plus a 30 day money-back
Satisfaction Assurance guarantee (except
on so fl ware and shipping).

Your Clone eq uipm ent wi ll be promptly and
expertly se rviced by our specia ll y trained,
knowledgea ble tech nicians who know what
they are doing .

Clone Compu ters arecustom-ma nufac tured
to their buye rs' specifications, burned-in
and shipped within one week of thei r orde r.
in most instances.

NO ORPHANEO CUSTOMERS

2

1

3

OPTIO NS FOR CLO NE 286/386 CO MPUTERS:
Add $27 for 32MB , 28MS Seagate HD.
Add $42 tor 48MB, 40MS Saagale HO.
Add $69 lor 48MB , 28MS Seagate HD .
Add$1461or65MB, 40MSSeagaleHO.
Add $173for65MB ,2BMSSeagateHO.
Add $203 lor BSMB , 28MS Seag ate HD.

merchandi se, a no-ri sk guarantee, low price, ex pert
service and fast delivery. Our cus tom ers expect and
rece ive no less.

Add $495lor122MB, 2BMS Seag ate HO .
Add $30 to VGA prfce !or
16 bll VGA card.
Add $49 lo VGA prtce lor 14" Mulll·
frequ ency Monitor.
Add $125 tor 6 drive to wer cue.

OPTIO NA L EQU IPM ENT FO R CLON E CO MP UT ERS
192/63 cps, LO , 24 pin ••.. . .. S349
Panasonic KX ·P l 191 Printe r.
240/48 c ps, NLO .... ..... . . .. 259
Sta r XB -24 10 Prinler 240/ 80 cps.
super LO. 24 pin , 16 fonts .... 469
Star XB-24 15 Printer (same as
above with wide carriage) .... 599
1200/ 300 baud int. modem .... 59

Star NX-1000 Printer.
144/36cps. NLO .... .... .... $179
Star NX-1000 Rai nbow Printer,
same as above w/co lor .
. . 239
Star NX·2400 Printer .
170/ 57 cps, LO, 24 pin ... ... .. 339
S tar XA-1000 Printer . 300176 cps.
NLQ , 8 fonts ................. 359

TURBO CLONE
AT Stylt K11bo1rd

$

699

Sl•nd1rdFHtur11:
• 8088 @ 4.7710MHz Turbo·speed
Mainboord.
• 640K RAM standard.
• 8087 Socket.
• 150·watt power sup
• 360K Floppy Drive
with Disk Controller.
• Herculese Compat
ible Video Card.
• HiRes TTL monitor
(green or amber).
• 2-Parallel prnt prts.
• l·Serlal port (2nd

Buy wilh Confidence! Our Guarantee Remo·rns
All !h e Risk l r om Your B u ying Decisio n!
The Clone guarantee is simp le and stralghllorward.
You have 30 days after recei pt of you r C lone to see if
you a nd it are going to b e co mpatible. If you are not
satisfied wilh your C lone !or any reason withi n that
lime. you may return ii for a lull refund . less shipping
charges.

We h ave been sup pl yi ng ou r customers with hi gh quality
hardware and softw are si n ce 1980. We enj oy an excellent
industry-wide reputation built on providing top quality

14"
VG A COLOR

Add S20 lor Cllck/Tacllle 101-key Keyboard .
Add $20 tor 14" Monochrome Monitor.
CLONE 386

CLONE 286 STANDARD FEATURES :
• 1MB Fast 0 Wait State RAM .
• High Performance 1:1 Interleave. 800
Kb/sec 2 Floppy/2 Hard Disk Con1roller.
• 1.2M 5.25" or 1.44M 3.5" Floppy Dr ive
{You r Choice) .
• 101 Key Enhanced Keyboard.
• 1 Parallel, 1 Serial . 1 Joystick Port.
• 200 Wall Power Supply .
• 80287 Malh Coprocessor Sockel.
• On-board Clock / Cal w/ Bauery Backup.
• 8 Expansion Slots
• Setup Utility in ROM.
•System Reset Swllch on Front Panel.
• CPU Speed Switchable.
• Fully Expandable 10 4/B MB
• FCC Cer1il1ed .
• Novell Compatible
• One Year Paris & Labor Warranty .
• Complete Software Package including :
PC-Write - OModem - ExpressCalc
AutoMenu - HomeBase· MoneyMaster
Flndex - Hard Disk Cache - Clone
Utilities.

CLONE 386 STANDARD FEATURES:
• Genuine 80386 - 20/25/33 C PU's.
• 1MBFast0Wait State RAM (32K Cache on some
models, see char!) .

: ~cl~ g;~f1?::.ble

14..
EGA COLOR

2
41:sHSeCfd'A

Wll h MS ·DOS• 3.J or 4.01 and
GWBASIC $79 Of $99 Extra.

With M S· DOS :&- 3.3 or 4.0 1 and

•~~~;:;~r~~r;fcin!~b 111 ~~~rleave,

12"
MONOCHROME

CLONE 286

S•ve Now1

opt1onala1$29J.
• Game·Joys11ck por1
• Clock/Calendar.
•Fully Expandable
• PC-Write • OModem
ExpressCalc·Home
Base·MoneyMast·
et· Findex-Clone
Utill11es - AuloMenu.
• FCC Class B Cer111.
• Keyboard Lock .
• LED's for Power.
Turb o and Hard
Disk Access.
• 1 yr pans. lab. war.

Save Your Data and Money, Too! Peripherals Sale!
Thi s is the fastest floppy
interface tape drive around!

SOFTWARE SALE!

~

LOWEST PRICES - FAST DELIVERY
Thi• 1111 ls only a • mall portion of our lnven1oryl
Call us tor a ll of your 101tware need s!

MS-oose euSINESS SOFTWARE
Aldus Pagemalter 3.0 ... ....... ... $549
Alfways ................... .. ....... 87
Borland Ouauro (1·2·3 Clone) ... ... 169
Borland Reflex 2.0 ....... ... ...... 179
Borland Sprint: Word Processor .... 1J8
OAC EasyAccntg . (allversion3) .... 61
DAG Easy Payroll .. ..... ....... .... 61
OAC Easy Bonus Pack (includes
account ing. payroll , bOlh tutors) ... . 120
OAC Easy Light
42
dBaselV ..... .... .... . .... .... 479
Design CAO . . . . . . . . .... ... ....... 162
Design CAD 30 ....
. ... ....... 214
Desqview ........... ... ...... ..... . 79
Oescivlew wilh OEMM 366.
. ... 114
Formtool . . . . . .
. . . . 55
Framawotk 111 •.•.••.••.• ••.. .••••. 399
Generic CAOO, Leve! 3 (mcludes
Do\Plot and Desk Conver!)... .
. .. 172
Lotus 1·2·3version 30 .. .... ....... 369
Lotus Agenda. ....
. .. 285
LotusSymphony. ...
459
Mlcrosolt Multlptan . ..
. .. ..... 126
. ... 235
Mlc ro solt Word 5.0 ..
Paradox3.0 .. ............ ..... .... us
Peachtree Complete System II ..... 174
Peachtree Double Bonus Bund le
239
pis: First Choice ....... .... ....... 91
pis: Fits\ Publisher ..... .... ....... . 83
pfs: Proles.sionol Wote . . ..... .... . . 144
PrlntshopBundle .
. .. ........ J6
Publish It! .
.. .. . .. .......... .. 120
O&A . ..... .. .
. .. ...... .... 215
Ou lcken3.0..
. . .... . .. 39
Aigtltwriter .. . ...
.. 51
Wordperlect5.0 ............ . ...... 242
Wordstar Professional Release 5.5 . . 216
MS· DOS LANGUAGES/UTILITIES
Autosketch Enhance<! . . . . .. ....... S 99
Borland Turbo Basic . .
. ...... 69
Borland Turbo C ......
. . . 96
Borland Turbo Pascal ... .... ...... 1DJ
801. Turbo Assembler/Debugger .... 99

Carbon Copy • (need 1wo copies) .. S 114
Copy II PC .. . ...... . .. . ..... ...... 25
Copy II PC Option Board Deluxe
116
Fastback Plus . .
.. . ......... 113
Grammahklll ......... ... .
.....• SJ
Mlcrosol\ C Compiler 5.1 . . . . . . .... 289
Microsoll Macro Assembler 5.1 .. ... 99
Microsoft Quick Basic Complier .
67
Microsoft Quick C Compiler ..... .... 67
Mlcrosott Windows 286 . . . • .... ..... 67
Microsoft Windows 386 . ... .. .. .... 127
Norton Commander ................ SJ
Norton U11h11es 4.5 Advanced Edit ... 88
PC Tools Deluxe 5.5.
79
Procomm Plus . . . . . ..... ..... ...... 46

~ ~~::t~o1e,·sio~·a1
1

: : : : :: : : : : : : : : : : :

~ ..~~~.:~?., $
Work s on PC , XT, A T's and 100%
compatib les . Connects to the internal floppy (8 :) co nnector o r the
o pti ona l ad ap ter ca rd ($ 77). Co mes
comple te with install ation instruc-

LOW COST HARD DRIVES
For IBM and Tandy

5
49.lMB

anywhere In the lower 48 states end

65.SMB
40mt ST·277A

RLL 9_,,

RLL XT Kll

28m• Optlon1I

28mt Opllon•1

80.2M8

28m•ST·401Mi
MFMlllre

5

539

M.9MB
28m1 ST· 21MiN
SC SI Klt

5

639

122.7 M8
28msST· 41 44 R
RL L B•11

soltware to park the heads (some d rives sell
park) . T andy 1000 requi res OMA and ROM
1.0l • . Not tor EX/HX . Please specify the com
puler brand and model when o rdering . ST 506.
4096and4144R ore full size5 Y.". and ST l 57A is
31," . All others are hall heig ht 5 1."' . Sizes listed
are arter lormat1 in9. One year parts and labor
warranty. Sat isfaction guaranteed or your mon·
ey back. less shippi ng .

Save on 32MB & 49MB Hard Cards

. . . $329 . . . $429

41m•R ll

"°"11 Rll

These uni ts are compl etely asse mbled with brand new
drives and come ready to insta ll. For IBM XT's , 100%
compatibles and Tandy 1000/1000A, S L , SX, Tl , T X.
Please specify the exact make and model of your
computer. One yea r parts and labor warranty.

1-800-527-034 ~ows
Rea. U.S. Pot. Off.

s579

We provide the best low cost, nigh qua lity. last
access hard drives for your IAM. 100% com 
patible or Tandy compu ter. Our XT and SCS I
kits are complele with drive. con troller, cables
and installation inst ruction s. We use only brand
new genuine Seagate d r ives so you can be
assured ol long trouble-free drive Ille. Data
tran sfer rates as last as500KBper second MFM .
BOO KB AL L and I MB using SCSI. We provide

Hawaii.

lctonem!l·

419

40mt ST·157R

ORDER
T~LL FREE! ~
Mon.-Frl. 9-7, Sat. 10-3

from

UNINTERRUPTABLE
POWER SUPPLY
As

$

250 Wall
300 Wa tt
500 Wat t
600 Watt
1200 Watt
1600 Watt

279
120 Vo ll
120 Vo lt
120 Volt
120 Volt

120 Volt

120 Vo lt

250 Wall Model
Add S2J •hipping In
lh1lowtrUtt•ltt.

$ 279
399
499
639
1099
1444°

2JOvottunlt11r10H•ll1blt.
SP9CUyu -.etlnp11lwol\19t.
Shlppedmolorl11lghleolll'<:I.

~---aa
Call

extra!

Limited Time Only! Fantastic Prices Now On

BOOK S
Take adv•nlage ol our volume dl1counl1
deduct SC. Buy 5 and dedue1 $5, elc.
Using l-2-3. Special Edillon . . .. ... S18
d81tse Ill Plus Handbook . . . . .... 17
Managing Your Hard Disk
16
MS·OOS Users Guide . . ....... ... .. 17
Running MS· DOS. .
. . ...... 19
Using Autocad .... ................. 21
Using Manag ing Your Money .. ..... . 15
UslngO&A . .....
. ... 16
Using Symphony .... ... ...... ...... 19
Using Wordperl ect 5.0 ............. 18

$99

lions and th e data comp ress ion software that all ows up to 100MB .data
storage on a 40MB tape - 150MB o n
a 60MB tape. Easy to insta ll. O rder
now at th is low p rice and save.

A s Low

OTHER MS·DOS
Alge Blaster ..... .. .... ..... ..... $28
Chess Master 2100 . . . .... ..... 32
F·19 Siealth Fighte1
u
Falcon AT .......... .. ............. 32
Kings Quest (I. JI . Ill or IV ) . ..• ..•.• 31
Leisu re Suit Larry II . .
. ........ 30
Math Blaster Plus . ....... .... ...... 28
Mavis Beacon Teaches Typing ...... 32
Reader Rabbi! ......... . ....... .... 24
Where 1n U.S.A. is C. San Diego? ... . 27

00

279 ::~: ~::: :~~

E x tern a l mode l now a v a il a ble tor only

;~

::!·:~~;d?1~;:~~~~~r.:~~;1.~ u y1t: :~~

60MBTAPEDRIVES

Circle 62

011

Protects Against
• Brown outs.
• Blackouts.
• Overvo ltage .
• Overload .
• Spills/Surges.

• EMI

Features
•Two Audible Alarms .
•L ED Displays.
• Opt iona l Network Port.
•T ransfer Times As Fast
As 1 Mi l lisecond (De·
pend s o n Model) .

Save on Low Cost Floppys!
Select !he drive or drives you want. p ic k lhe enclosure and
appropriate cable and we will assemble and test at no
add itiona l cost to you . AIJ drives are brand new. not factory
seconds. and carry a lull one year part and labor warranty.
Add SS shipping and h1lndling per drive.
. ... $69
360K 5.25" TEAC 558 bare .
720K 5.25" TEAC 55F bare .
. .... 85
1.2M 5.25 .. TEAC 55FGH bare .
. .... . 79
360K 3.5.. TEAC 358 bare .
. ....... . . 59
720K 3.5"' TEAC 35F bare .
. ... 85
1.44M 3.5" TEAC 35FGH bare .
. 79
5.25 " mounting bracket tor 3.5" drives..
. 10
( Includes rails. signal and power adapter. Specify beige or
black faceplate ).
Dua l 3.5"' ex ternal case/power supply. Use with one o r
two 3.5.. drives (h o rizonta l).
. .. S49
Dual 5.25" same as above except ver1 1ca1 .
. ..... 59
IBM ex ternal floppy cable tor CID . 0837 required ..
. 39
(Add S10 lor brushed Stainless Sleel cover)

Reader Service Card

SERVING

CLONE COMPUTERS• 2544 W. Commerce St. • Box 223957

YOU

Dallas, Texas 75222-3957 •Telex: 882761 •Fax: 214-634-8303
For professional technical assistance
on Clone products, call 214-638-8886.

SINCE
1980

Div. ol Analogy Corp.

01999 by Clone Computers. All r1ghb rHerved. Prlc.1 and 1peclllutlon1 aubfecl to chllnge
without notk:e. All pr1CH are In U.S. Dollen. Payments mu1t be In U.S. funch dr•wn on • U .S. b•nk.

Circle 84 on Reader Service Card

VOICE MASTER KEY ®
VOICE RECOGNITION
SYSTEM
FOR PC/COMPATIBLES &
TANDY .1000 SERIES
A FULL FEATURED VOICE 1/0 SYSTEM .
GIVE A NEW DIMENSION TO PERSONAL COMPUT
ING...The amazing Voice Master Key System adds
voice recognition to just about any program or
application . Voice command up to 256 keyboard macros
from within CAD, desktop publishing , word process
ing , spread sheet, or game programs. Fully TSR and
occupies less than 64K. Instant response time and high
recognition accuracy. Voice recognition tool-box utili
ties are included . A genuine productivity enhancer!
SPEECH RECORDING SOFTWARE.. .Digitally record
your own speech, sound, or music to put into your own
software programs. Software provides sampling rate
variations, graphics-based editing, and data compres
sion utilities. Create software sound files you can add
to macros for voice recognition verification response . A
complete, superior speech and sound development tool.
SOFTWARE CONVERSION CODES.
.The Voice
Master Key System operates a growing list of third
party talking software titles using synthesized phone
tics (text-to-speech) or digitized PCM, ADPCM, and
CVSDM encoded sound files . Voice Master Key System
does it all!

SOFTWARE DEVELOPERS:
Are Your Products Too
Hard To Install?
INSTALL 2.31 is an automatic installation
program you can distribute-royalty free
with your product.
Features: File compression • Up to 4.3
GigabY1e file sizes • Elegant user interface
• Full C Source • CRC Disk integrity veri
fication • Handles all installation errors
(open disk drive doors, unformatted and full
disks, etc.) • Free tech support • NEW: Can
intelligently modify CONFIG.SYS and
AUTOEXEC.BAT files • 30-day money
back guarantee.
INSTALL offers over 3 years of proven
reliability that is being used to install some
of the most prestigious products in the in
dustry. We would like to add your name to
that list.

KNOWLEDGE DYNAMICS CORP.
HC4 Box 185-H, Canyon Lake, TX 78133
1-800-331-2783
MCNISNCOD/PO
1-512-964-3994 (International)
1-512-964-3958 (24-hr FAX) $149.95

Circle 173 on Reader Service Card

fllf MAAYMAC®
of Discounting
Computers, FAX
& Cellular Phones

llad1e lhaek®

sea

Tandy®

We will meet or beat. ..
GUARANTEED LOWEST PRICES

111f MARYMAC INDUSTRIES INC.
22511 Katy Fwy.
Katy (Houston), TX 77450
1-713-392-0747 FAX (713) 574-4567

Toll Free 800-231-3680
Circle 191 on Reader Service Card

EPROM PROGRAMMER
CROSS ASSEMBLERS
MODEL
SX151

EVERYTHING INCLUDED.
.Voice Master Key
System consists of a plug-in card , durable lightweight
microphone headset, software, and manual. Card fits
any avai lable slot . External ports consist of mic inputs
and volume controlled output sockets. High quality
throughout, easy and fun to use.

RS232C OR STAND ALONE (all models),
Communication protocol; XMODEM, HEX, .
and BIN. Programs: EEPROMS, 2716 - 27512
and CMOS. Programs (w/adapter); 25XX,
27101 (and above), 68701, 68705, 68764/6,
8741/2, 8744, 874819, 8751/2, 8755, 87252, 670751,
870752 and CMOS. More available soon.
Model SX151 $214 (assembled with case).
Other models are available from $49 (kit).
Cross assemblers by Pseudocorp for IBM
PCs, $50. Z80, 1802, 6502, 6800/1/213/5/8/9/11 ,
68000/8110, 8048/9, 8051/2, 8080/5, 8096, and
more soon. Simulators and disassemblers
also available.

I

VISA

I KORE, Inc.

[•'••J

3150 Plainfield N.E .
Grand Rapids, Ml 49505
(616) 361-3666

$5 for shipping (USA), plus $3.00 COD .

ONLY $149.95 COMPLETE
ONLY $89.95 FOR TANDY 1000 SUTL MODELS
SOFTWARE PACKAGE ONLY.
Requires Tandy Brand Electret microphone.

Circle 175 on Reader Service Card

ORDER HOTLINE: (503) 342-1271
Monday-Friday, BAM to 5PM Pacific Time

S.!Ti
MW

NETWORK
TECHNOLOGIES,
INC.
Ellzabeth St., Aurora, OH 44202
••

;'; ; ;
19145

US 216-543-1646 or 800-RGB.:rECH
UK 0244-880478
PARIS 331-47632789
GENEVA 022-431124
CANADA 416-677-6500
MUNICH 0130811234

Circle 230 on Reader Service Card

•

~• Mainframe to PC Data Transfer
• High Speed Backup
•All Software , Complete System
•Service and Support, easy
Installation

.

call (818) 343-6505 or write to:
CONTECH Computer Corp.

<X>VOX INC.

675-0 Conger St.
Eugene, Oregon 97402 U.S.A .
TEL: 503-342-1271 •F AX 503-342-1283

B Y T E • JANUARY 1990

FREE CATALOG

FOR IBM PC!XTIAT
&PS-2

CALL OR WRITE FOR FREE PRODUCT CATALOG

392

DRIVE MANY MONITORS
AT ONCE - CALL FOR

9TRACK
TAPE SYSTEM

Visa/MasterCard , company checks , money orders,
CODs (with prior approval) accepted. Persona l checks
subject to 3 week shipping delay. Specify computer
type and disk format (3Vi'' or 5V.") when ordering.
Add $5 shipping charge for delivery in USA and
Canada. Foreign inquiries contact Covox for C & F
quotes. 30DAYMONEY BACK GUARANTEE IF NOT
COMPLETELY SATISFIED.ONE YEAR WARRANTY
ON HARDWARE.

@

KEYBOARD & MONITOR

500 FEET A WAY - ALSO

P.O. Boi; 153

Tarzana, CA 91356

CONTECH
Circle 110 on 'Reader Service Card

Circle 80 on Reader .Service Card

&}>Seagate

ST225

ST238R

Hard Drive Kits
for IB M PC/XT & Compatib les

65ms

$229

65ms

Each kit includes dri ve, ca bles, con tro ll er,

40Mb Kit

...a.
MiniCrr-ino
•\57 1
Ill lhJ\..I IU\;
=

32Mb

s::11:t1::11: tor

om Stot.ge

for IBM

PC/XT &

Card Drive 20
Card Drive 30
Card Drive 40

Compat ibles

· 30,000 hour Mean Time Between Fail ure
· 46ms Access Time

8225 68ms
843 8 68ms
8450 46ms

$269
$289
$339

These Card Drives use quality M iniScribe
driv es. Card Dri ves are availab le for
IBM PC/XT and most Tandy models.

COMPLETE KIT inc ludes a ha lf-height 3 1/2"
Mini Scri be 8450 drive, contro ller, cab les, How-To
Manu al, mou nting hard ware and partition ing
& formatting software. A utolock!

Why Buy a Card Drive?

'

Q ua lity. The hi ghest in the computer industry!
Reli abi lity. Complete ly tested before shipping .
Per fo rm a nce. Made with high performance hard
dri ves and controlle rs fo r max imu m throughput.
Peace of M ind . Covered by a One Year Warranty.
Va lue. T he most megabytes for your dollar!
and

sT296N

Mb
80
28ms
%}

&)>Seagate
\

SCS I hard drive with 8 bi t
High Speed Host Adaptor for
your AT/386.
Hook up to 2 dri ves off
ONE adaptor. A utopark.

$

499

w/ Hard Onl y Cont roll er
w/ Hard/Floppy Con tro ll er

65Mb RLL
ST277R-l
~ Seagate
Bare
Dr ive
Happy
Holidays!

40Mh ~Seagate

HIGH SPEED
THROUGHPUT!!

$369

MFM ST251-l

28ms . . . FAST!!
Bare
Drive

M3085 .£11\.M iniC::rl"iko

M9380E

71Mb _ _,_ ,.,...,. ..._

340 Mb

"VI Ill 11..J\.I IV~

$569

$529

With ESDI " I to I" High
Pc rfonnan cc Hard/Floppy Con1 rollcr.

$'1795

16.Sms
Access T ime ...l.

17ms Access Time
Includ es 65Mb ST277R· I ha rd d ri ve,
controll er , ca bl es, mountin g hardwa re
a nd Ho w-To munu al. 28ms.

M3 180E
Ha lf -Height
With ESD I Controll er

Kits for IBM AT/386 & Compatibles

28ms Access Time

Includes all sta nd ard kit it ems plus
ha rdln oppy " I lo l" high speed
co nt ro ller and ca bles.

s ...................................
A

•

Another

lnsighl
Company

11111111111111

1912 West Fourth Street
Dept. BY
Tempe, AZ 85281
Local Sales: (602) 967-5128

FAX: (602) 829-9 193

L

E

In the U.S. and Canada

(800) 289 •DISC
'4 hr Order Status· (800) 776 3472

Prices and ava!!abilitysubiect to change without
notice. All items are NEW. 5% surcharge for
American Express and COD orders. P.D.'s ac-

s
'--~iiiiii;-i!i;iiii;;;
' iii;ii;ii;;iiiiiijj;ii'iiiil;i;;i;;i;iii;;;;;i;;-iii;iiiiiiiiiii.... ~:~;:~,;~mJ~al~i1e1d ~~i~p~-::~rN~~~~ts~

Corporate

cfilil International

Sa les : (800) 729-3.t72

Sales: (602) 967 -7435

APO/l~PO

16021967 _5 128 •

APO/FPO orders. 30 Oay Guarantee conditions:

~~~g~~~~n~~~~!;~·a~d~:to~::;n~~~::

dilion. Hard Drives International-is a division of

come with a
30 Day
" Worry-Free"
G uarantee and
Replacement
Policy!

..__F_A_X_:_(_60_2_) _n_1_-s_J_1_
2 _ ,, tnsight Distribution Networ1<. tnc.
BYOl90

Circle 140 on Reader Service Card

Circle 250 on Reader Service Card

Ill's

2C87
and

3C87
Math
Co-processors
• 100% Intel
Compatible
•Twice the Speed
of Intel
• Lower Power
for your laptop
• CMOS/NMOS
Compatible
•Various Speeds
•Visa, MC, AMEX
accepted

800-622-1722
408-559-8544
PSI
2005 Hamilton Ave. #220
San Jose, CA 95125
I
394
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8051 SBC

$99~~m1

Single Board Computer
FEATURES: 8031, RAM and ROM Sockets,
8 bit 1/0, RS 232 port, optional UART, and
Expansion Bus. Size: 3.5' x 6.0', +5Vdc only.
OPTIONS: 8032, CMOS, 18 MHz, NV Memory,
Monitor Firmware and High Level Languages.
Development Board ... .... . ... .. $199

8031 ICE $199

Our emulator provides most of the features of
an 803 1 ln- C ir cu~- Emula tor at a significantly
lower price. It assists in integration, debug and
test phases of development. Commands
include : disassembly, trace, breakpoints,
alter register/memory, and load Intel Hex fil e.
8051 Simulator Program ...... . . ... $99
IBM PCf';CT/AT Software simulation of 8051 ~,c.
HiTech Equipment Corporation
9400 Activity Road
San Diego, CA 92126

(619) 566-1892

AVPROM™

$295
For IBM-PC's & com·
patibles , menu-driven
AVPROM programs
EPROMs up to Bx
faster than serially·
connected units (20
sec . for 2764).

• 4- and 10 socket
gang versions too.
Call for prices.

For complete
specs, free 32 pg.
development tool
catalog, call

or 207-236-9055

AVtJCET
SYSTEMS. INC:

120 Union St. , Rockport, ME 04856

Circle 145 on Reader Service Card

Circle 32 on Reader Service Card

Modular
1/0board

2 parallel,
2 serial, I board

Single-slot Qua Tech PXB-721
for PC-AT has 72 digital 1/0
lines. Connect three choices of
data acquisition modules.
Supports Labtech Notebook:M

Qua Tech DSDP-402 for PC-AT
has two parallel ports, and two
serial ports for any combination
of RS-232, 422, and 485 com
munication. All ports address
selectable. Interrupts sharable
and selectable.

For order info, call:

1-800-553-1170

Gjl OUA TECH

For order info, call:

1-800-553-1170

QUA TECH, INC.
478 E. Exchange Street
Akr on. DH 44304

Labtec h Noteboo k is a trad emark
of Laboratories Tec hnologies Corp.

Circle 261 on Reader Service Card

GjlOUATECH
QUA TECH, INC.
478 E. Exchange Street
Akron. OH 443D4

Circle 262 on Reader Service Card

Intelligent .
multiport,
supports RS-422
Qua Tech interface cards
connect IBM 5218 Display
Writer printer to PS/2
and AP Available now.
Hundreds installed.
For order info, call:

SmartLynx AT™ intelligent
4-port serial adapter for PC-AT
and compatibles supports
RS-422 and most multi-user
operating systems. On-board
processor takes burden off CPU.
For order info, call:

1-800-553-1170

1-800-553-1170

~GUATECH

gauATECH

QUA TECH, INC.

QUA TECH , INC.

478 E. Exchange Street
Akron. OH 44304

478 E. Exchange Street
Akron. OH 44304

IBM, DisplayWriler. PS/2, and AT are trademarksof IBM Corp.

PC-AT is a trademark of IBM Corpora ti on.

Circle 263 on Reader Service Card

Circle 264 on Reader Service Card
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-·-PS/2
PS/2
PS/2
PS/2
PS/2
PS/2

model 30/286 . . .
. . 1895
model 50/30 meg
..... 2395
model 70/60 meg . ........ .3695
model 80/40 meg . .
.4395
model 70/120 meg ..... . .. .5595
model 80/115 meg ........ .. Call
Call for other models

PRICE

LEADER

l'DmPAQ

SINCE 1983

386 S 40 meg . ..... .. .. . ... Call Call
386 20E - 40 meg . . . . . .. . .. .... 4195
286E 40 meg ... ...... . . . ....... Call
386 110 meg/25 MHz . ........... 7295
386 60 meg/25 MHz . . .......... 5895
Portable Ill 40 meg/12 MHz . ... .. .3995
CARD & MONITOR EXTRA
Call for other models

LAP-TOP
Compaq SLT 286-20/40 .. . . . ... 3795/Call
Toshiba T1000 .................... 619
T1200F
Toshiba . . . .. .. 619
T1200HB . . . . . . . Sale!
. . ..... Call
T1600-20/40 Meg . . . .
. .. .Call
T3100E-20/40 Meg . . . . . . • . . . . . . . Call
T3200-40 Meg/SX40 ........ . ...... Call
T5100-40/100 . .
. ....... Call
T5200-40/100 ........ .. .......... Call
Zenith 286-20/40 Meg ... .. .... 2985/Call
Zenith 8088-20 Meg . . . . .... . .. ... Call
Mitsubishi 286-20/40 ......... .2395/Call

Macintosh
Mac llCX/80 Meg, 40 Meg RAM ...... 5095
Mac-11/40 Meg . .. . .. .. .. . ........ 4095
Mac-SE 30/40 Meg ................ 3595
Call for 60 and 100 Meg
Lazer NT . . ......... . ........... 3495
Lazer NTX . . . . . .
. ...... ... ..... 4795

WE STOCK

CITIZEN
OKIDATA
EVEREX
GOLD STAR

Everex

Step 386-20 MHz & 16 MHz & 25 MHz & 33
MHz
Up to 256K cache of very high speed RAM
2 Meg RAM , expandable to 16 Meg
S/P, CIC
Enhanced keyboard
1.2 MB floppy
Dos1BAs1c
Call!

AST
AST
AST
AST

286
286
386
386

model 140X . . ........... Call
model 70 . ... .......... 1249
model 300c .. . . ........ 2695
40 Meg ........... . ... 3095

CARD & MONITOR EXTRA
CALL FOR OTHER MODELS

Pacific Data (For HP)
25-N-1 Cartridge .. .. .. 265 Pacific Page ...... 459
1 Meg . Memory Board .219 Plotter Cartridge ... 239

TOSHIBA
NEC
WYSE
HITACHI

PRINCETON GRAPHICS
SONY
ACER
HOUSTON INSTRUMENTS

SOFTWARE SPECIALS

BOARDS

Everex
Step 286 - 12 & 16 MHz & 20 MHz
1 Meg RAM
Set up utility in ROM
S/P, CIC
Call! for
Enhanced keyboard
your
1.2 MB floppy
DOS/BASIC
configuration

Paradise VGA+ . . ... 219
Vega VRAM ......... 409
ATI VGA Wonder . .. .. 259
Everex EGA . . ..... 149
Tatung 16 bit ........ 239

dBase IV .. . ........ 455
Wordperfect .. . .. .... 229
Aldus Page maker .... 495
Ventura Publisher .... 495
Clipper .
. ..... .435
Word Star 5.5 ... . .... 219

MONITORS

FAX MACHINES

Nee Multisync llA .... 499
Nee Multisync 3D .. .. 639
Magnavox EGA .. .... 339
Nee Multisync 5D ... 2350
Samsung EGA ... . ... 359
Sony 1302 . . ... . .. . .619

Sharp FO 220 ... . ... 729
Sharp UX 350 .... .. 1149
Canon . . . .
. ... Call
Toshiba .. ..... ... .. Call
Richo ... .... .. .... Call
Murata
...... . .. Call

~

N0
LL
Authorized
Dealer
Intel
Coprocessors
8087-3 ..
. .. 105
8087-2 . .
. ... 145
80287-8.. .
. ... .225
80287-10 .
. .. 249
80387-16 ............. 395
80387-20 .
. ... 425
80387-25 . .
. ... .495
8038~33 ..
. ....... 599

AMDEK
HAYES
'SAMSUNG
CALCOMP

PC MOUSE
MICROSOFT MICE
LOGITECH
MITSUBISHI

IRWIN & ARCHIVE
TAPE BACK
TAXAN
MAGNOVOX

PRINTERS

LASER PRINTERS

EPSON
LX-810/LQ-510 ... 199/339
LQ-850/1050 .... .545n49
FX-850/1050 .. . .. 359/479

HP Laser II ........ 1695
HP Desk Jet± .... . . 695
HP Laser 2P . . . . .. 1059
Panasonic 4450 . . .. 1395
Brother HL-8-E .... .1895
Nee LC 890 .. ...... 3195
Toshiba Laser .. . .. .. Call

OKIOATA
320/321 . . ...... 359/490
390/391
. ... 490/649
TOSHIBA
321-SL/341-SL . .. 399/595
351-SX 350 CPS ... . .929
PANASONIC
1524 ... .. .......... 529
1124 ...... .. .. ... 319
Call for others

MODEMS
Everex 1200 Int ....... 79
Everex 2400 Int ...... 149
Hayes 2400 B . .. .... 299
More in Stock ...... Call

WE ACCEPT CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx
3% charge on VISA, MC & 5% on American Express

EXPORTS
Available

COMPUTERLANE

HOURS:
M-S 9-6
CORPORATE ACCOUNTS WELCOME
CALL FOR VOLUME DISCOUNTS
CONSULTANTS CALL FOR PRICING
Circle 375 on Reader Service Card

1-80().526-3482

(Outside CA)
(818) 884-8644 (In CA)
(818) 8848253 (FAX)

Prices subject to change without notice

22107 ROSCOE BLVD.
CANOGA PARK
1/2 BLOCK W. OF WPANGA

CA 91304

Compaq is a Registered Trademark of Compaq
IBM is a Registered Trademark of International Business Machines
JANUARY 1990 • B Y T E
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New Year Liquidation - Make Us A Deal
CAT"'10MHZ

• 1 Year Warranty

_
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1 Year Warranty

8088 XT Compatible
640 K Upgrade ... .................. 6500 Clock Calendar .. .. ..
.. ....... 2400
12" Amber Monitor w/lntertace.
.129" Parallel & Serial Ports................39"
DOS 4.01 w/GW BASIC
......79" Additional Drives............... See Below

RAM CHIPS

COPROCESSORS
6087
6087-2
6087·1
60267
60287-B
80267-10
BDC287-12
60367-16
60387-20
80387-25
90387-33
80367SX

5MHz or less
8MHz
10MHz or less
6-BMHz
8-10MHz
10MHz
12MHz
16MHz N
20MHz
25MHz
33MHz
16MHz

86"
129"
179"
139''
199"
239"
299"
369"
399"
499''
549"
399"

Description

115 215 2H
4•s 415 fiU
2" 295 3" 3"
12" 12" 12" 13"

256 x 1
256 x 4
64x4 Video

495

51256 Statics -

51s

7n

4" 5"

1o•s
6"

The aboveMemory Upgrades comein
DIP Form. Please specify ii you need
ZIP • Soi • PLCC · Flat Pack or ii you
need Nibble Mode

Equiv. IBMPS2
Part N
30F 5348
30F 5360
6450603
6450604
6450608
6450375
6450379

Description
512K Upgrade
2MB Upgrade
1MB Module
2MB Module
2MB Mem. Board
1MB Mem. Board
2MB Mem . Board

4J!'

For
Model N
301266
30/266
70-E61 & 121
70-E61 & 121
70-A2 1
60-041
60·111 & 31 1

Meads
Low Price
119''
459"
199"
398 00
599"
419"
899''

COMPAQ

...,,.,,.,,.,,..,,,,.,,.,,,.,,,....,,..,,.,,.--:....----------1
MODEMS BY

1

lmtec/''5BAMsuNG MONITORS

are manufactured on a 2nd parry board.

SIMM MOOULES

:?:s;r~l~~

150NS
19"
39"
29"
g400
ggoo

& Compatibles
256 x 6 For Apple Products
256 x g IBM & compatibles
1

VIDEO CARDS BY ~VERE.Jr 1~:~ ~ ~ ~~; llf~ e/c~~~!~ib1es
EGA EV659, 640 x 350, Auto Switch . . . . . . . . . . . . . . . 9900
VGA Viewpoint 16 Bit 256 Exp 512k .
.199••
MORE VIOEO CARDS . , ,
MonoGraphics (Hercules Compatible) with Par. Port .. ... 3900
Color Graphics (Hercules Compatible) with Par. Port ..... 4900
Mono Card Text Only .
, .......... goo

HP LaserJet II & llD
1Meg
269''
2Meg
369'0
4Meg
569''

~

,

r l ) , r1 ' .J~~
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·

J"t:i
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286, 386 AT Compatible

Equiv. Compaq
For
Meads
Low Price
Description
Part N
Model N
359"
1MB Add-on Module 113131-001 386/20125/20e/286E
369"
113646-001
Deskpro 386S
~VERE:;t-" Leve/ SMNP 3 ~ 1MB Add-on Module
~ 4MB Add-on Module
113132-001 366120/25/20E/286E
698"
112534-001
Deskpro 3865
99600
EV-923 Evertom 12 300/1200 bps Sitcom Software.
5900
4MB Add-on Module
113644-001
Deskpro
386/20e
499"
EV-941 Evertom 24 2400 Baud Int. Sitcom Software . .13900
1MB Memory Exp. Bd.
Deskpro 366S
499"
EV-945 External 2400 Baud ....... ... , ... , . . .
,19900
1MB Memory Exp. Bd . 113633-001
113645-001
Deskpro 386/20e
1399"
EV-942 2400 PS2 .. , . . 22900 EX-955 FAX Card ..... 34900
:~~ ~:~~~ ~~~· ~~. 113634-001
Deskpro 386S
13990
MORE MODEMS . . .
1MB Mem.Upgrade Kit 107651-001
Portable 386
499"
1200 Baud Internal w/Software CPI .... , , . . .
4900
1MB Memory Exp. Bd. 117426·001
266E
499"
1399"
266E
1200 Baud External fully Hayes Compatible , .
89'•
4MB Memory Exp. Bd. 117429·001
110235-001
SLT/286
599''
2400 Baud Internal 1;, card w/software CPI . .
. ... 89"
1MB Upgrade Bd.
106070-001
386/16
1399''
___
24_00_B_au_d_E_xt_e_m_a_IF_u_.11_H_a..,es_C_o_m.._
_
at_ibl_...z_o_om
e.
_ ._.._._.1_1_9•_•--1 4M~B~~ai;::;q boards & Modules come with year warranty and
1256A 12 " Amber w/Tilt & Swivel Base .
89•'
1257 12" Amber Flat Screen 720 x 350 .
10900
1464 14" Color 640 x 200, 16 colors . . ........ ..... 23900
1453 14" EGA 640 x 350. 64 colors/.31............. 36900
0
.__14_5_5N_EG_A_72_0x_48_0_M_u_111_,
·sy_n_
c _c_
om
...p_a_tib_le_._._. __
.. ._.._._. _
. 44_9°__

t

::;~",~'.·, ~~\·, ,·,~'<,~~ :

s54900 #

640K Upgrade ................... 49"
512K Upgrade .......... ...... ..... 69"
12" Amber Monitor w/lntertace ...... 129"

IBM PS2

125

~~r;-.•

Documentation • 1 yr war.• Clock/Cale
• 10MHz DTK Motherboard

MEMORY-WE WILL NOT BE UNDERSOLD

JH

SL

we~t":r~ ~i~it~i(o~:;o~:;~o~r~

s129900

SYSTEM
OPTIONS

1SONS120NS100NS SONS

64 x 1
64 X 4

IBM AT COMPATIBLE 11.3 NORTONS
BASE SYSTEM
•
• 512K Exp. to 1 MEG • 200 Watt Power .•,. 
1
•
Meg . 1\11\1\\1\lllllllllllllllllllllllllllllllll '
.
Floppy • Legal Bias w/manuals • Systems r
. .
~.-

BASE SYSTEM
• 101 Key Keyboard
• 200 Watt/AT Case
• 1.2 Meg floppy Orive
• 1 Meg of Memory
• Parallel, Serial &Clock
• 20MHz OTK Motherboard
Xenix, Unix, Novell Compatible

1111111111111111
----.,--. ~,

CAT"' 286-1 OMHZ

CAT 386-20MHZ

IBM XT COMPATIBLE

BASE SYSTEM
• 256K (Opt. 640K) • 150 Wan Power
Supply • AT Style Keyboard & Case
• 4.77 or 10 MHZ Keyboard Selectable
• floppy Oise Controller
• 8087 Socket • 360K floppy Drive

120NS
29 00
4400

39"
ggoo
109"
.,

~-~·

100NS
3400
49"
44"

114"
119"

BONS
39"
59"
49"
124"
129"
80

Memory Boards C.<1
Q.3Meg
109"
0-3Meg PS2
24900
0-10Meg
179"
0-8Meg PS2
399"

14" EGA Monitor w/lntertace........ 469"
Novell Network .. Call 12 Mhz add
10000
14" Color Monitor wllntertace ........ 269"

&? .seagate HARD DRIVES

'~;;~w,c,,,

ST125 20Meg 40 Mil 112 Ht 3112" Drive only ... ... .... 24900
ST138 30Meg 40 Mil 1;, Ht 31;," Drive only ....... . .. 28900
ST225 20Meg w/cont. & Cables .
. .. 25900
ST238 30Meg w/cont. & Cables .
. ......... 27900
ST251 40Meg 1;, HT 40 Mil w/software, Orive only . .33900
ST251-1 40Meg , 28 Mil Sec , w/software, Drive only .. _34900
ST2nR 60MB 40 Mil 112 Ht. .
. ............. 44900
ST4038 30Meg 40 Mil Full Ht . .
. . 39900
ST4053 40MB 28 Mil Full Ht .............. : ....... 51900
ST4096 80Meg Full HT w/soltware 28 Mil Sec, .
.639 00

WESTERN DIGITAL CONTROLLERS
WX-1 8 Bit 1;, Sized for XT . . . . . .
5900
MM2 16 Bit Full Sized Hard/Floppy
, 10900
WD-27X 8 Bit RLL 1;, Size
7900
WAH 16 Bit Hard Drive Controller .. , ............ .. 119"
RA2 16 Bit RLL Hard/Floppy for AT ............... . 159"
MEAD Floppy Disk Controller for XT .... , . , ...... , . 19"
MEAD 1.2 Meg & 360K Controller for XT, 720K·1.44 .
6900
Cable Set for Hard Drive Only .
500

Mi~umi FLOPPY DRIVES. ~~A

360K h Ht. PC Compatible - M1tsum1. . . . . . . . . . . . . . 69
1.2 Meg 51/• Mitsumi ... ..... ................. . . . 89"
720K 3112'' Orive w/51/4'' mounting - Mitsumi .
8900
1.44 Meg 31/2 " Drive w/51/• " mounting - Mitsumi ..... 9900
360K Tandon TM100-2 Full Ht [The Original IBM) .
8900
160K Tandon TM100-1 Full Ht .
5900
External Case w/Power Supply 2, 112 HTs or 1 Full ..... 14900

~VEREJPTAPE

BACKUPS

~~

40MB Mini Cart~dge , 1.BMB/min, XT (DC 2000) .
. . 33900
40MB Mini Cartridge, 3.6MB/min , AT (DC 2000) ..... 33900
60MB Streaming Cassette, 5MB/min w/cont (CT600) .. 64900
60MB Streaming 600A, 5MB/min w/Full cont (OC600) 34900
125MB Streaming Cartridge, 5MB/min w/Full cont ... 1119"
DC2000 2400
External Add 19500
DC600 2400

MEAD has done it again!
We Have Located The Following New Equipment Below Everybody's Cost!

l(t8PJ' MONITOR

LETTER QUALITY PRINTER
DAISYWHEEL PRINTER MANUFACTURED
BY C.ITOH
Why pay $1149 for a C.ltoh

•
•
•
•

6 ft . Serial Cable .
Bidirectional Tractor
Cut Sheet Feeder ........ .
Serial to Parallel Converter .

Mead: 3 7 

STANDARD FEATURES
FREE TILT
SWIVEL BASE

.$

1900

9900
19900
.99 00

• 14 " Flat Screen • Paper White Phosphorus
• TTL Monochrome & RGB Interface
List $199 Mead

$9900

10 for $890

SIDEKICK PLUS

BOCARAM AT PLUS

si~o•c

•

16 Bit Memory 286 or 386 Sp<c,.,
• By Borland Version 1.0
• 0-8 Meg
• Professional Desktop Manager
• Uses 1Meg x1 120 NS
00
_9_ _ea_.-4
t-L-is_t:_1_99_'_'_M_e_a_d:_7_9'_'_1_0_f_o_r5
• Conventional Expanded & Extended
• Support s Dos, OS2, Um/Ems & EEMS
PARADISE MONO EGA CARD
OK Board
13900 4 Meg Board 50900
Auto Switch Monochrome EGA Card , 640x350
2 Meg Board 329" 8 Meg Board 86900
EGA, MDA, CCA, Herc. List 319 00 Mead 99 00

800-654-7762
702-294-0204
TECHNICAL I CUSTOMER SERVICE I ORDER STATUS:

FAX 702-294-1168
Trad11mark1 ;ue Regislentd with thei r respecli~e Co. ·s.

Pritts Subjecl to Change

All Products 90 Day Warranty unless staled otherwise.
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SYSTEMS

Desktop LS300 Scanner
Li st Price: 109500

When our 40 cps letter quality daisywheel
printer from the same manufacturer is only

OPTIONS

Ready to go for IBM • Type Machine

PRINCETON'
GRAP HIC

STARWRITER™ F-10

$3999a~

HIGH SPEED SCANNER

WE ALSO PURCHASE
EXCESS INVENTORY
FAX LIST

300 DPI • Allows for the creation of high resolution
graphics/text.
Automatic Sheet Feeder • Efficient document handling.
Image Input · Sheet or card (up to 5 sheets can be
set with the built-in Automatic Document
F£eder)
Scanning Speed • 12 seconds/page (at 300 dot/inch)
6 seconds/page (at 150 dot/inch)
Gray Seate • 32 shades either pattern or 2 shades.

MONOCHROME TEXT ONLY CARD

• IBM Compatible
• 1 Year Warranty New in Box
List 89"
Mead : 1400
100 for goo ea.

MICROSOFT MACH 20 MEMORY CARD
<§f:I'
• Works with Mach 20 Only
'" "'""' • Memory Plus OK or Memory
• OEM Packed No Box or Manual
List: 39900 Mead : 4900 100 for 2900 ea.

OPTIONS
PC Paint Software .
. ... 4900
OCR Software . .......... 199"

WORDSTAR PROFESSIONAL 5.0
• Write or Edit Text Based Business Reports
as Documents
• Advanced Page Preview To Save Time
• Organize Format & Merge Info From
Other Software
List: 465"

Mead: 149"

10 for 129" ea.

• Quantity Pricing Available - CALL
NO SURCHARGE FOR MCIVIS~
• We Accept lnternalional Orders
TERMS:
• Purchase Orders from Universilies.
MC • VISA • COD • CASH
Government Institutions. Fonune 1000
Purchase Ord ers lrom Qu alifi ed Firms
and Qualified Firms.
Personal Checks • AE add 4% • COD add SS.00
ALL PUBLISHED PRICES 200/o Restocking Fee on Non·Defeclive Returns wilhfn 15 days
ARE PREPAID PRICES

1000 Nevada Hwy. • Unit 101 • Boulder City, NV 89005

~ ~ f!!!!n
- ~
~ lQ2J llliiDi
SHIPPING: {min . 625) UPS

Circle 196 on Reader Service Card

Circle 34 on Reader Service Card

Data Acquisition Processor™

Onboard Intelligence For IBM PC/XT/AT/386
- 16 MHz BOC 186 for general processing
• 20 MHz DSP5600 I for digital signal processing
• Su stained digital signal processing of IO MIPS
- FFf and FIR filtering without programming

• Acquires analog and digital inputs 10 235K sis
At $495, Wintek's Universal EPROM Pro
grammer is a los-cost and versatile tool for
programming most industry-standard
EPROMs (2716-27256). Since it can operate
with an IBM PC, as well as stand-alone, the
Programmer is ideal for use with PC-based
microcomputer development software.
Credit cards are welcome.

• Buffers and processes input data as required
- Updates analog or digital outputs to 250K sis
• Over 100 command s without programming
• Custom commands may be written in C

Call for FREE Demo Diskette

1801 South St. , Lafayette, IN 47904
(800) 742-6809 or (317) 742-8428

LABORATORIES

E

•

1
' "'"'~' · L,.~~'".-/'A,1W/1

t

asy o

u

...

$595-845

I

• Programs EfJEPROM s, PALs, GALs, IFLs, EPLDs, MICROs, Bl POU.Rs.
(current libraries support over 900 devices by O\'Cr 35 manufactu rers).
• Sohwa re driven pin drh·ers. 0 /A generattd programming vohages (8 bit
DACs used to generate voltages from 5-25V with 0.1V resolu tion fo r all pins).
• F:m device programming / verify/ read via dedicated parallel interface.
• Upgra dra ble for ,;rtu ally any ruture progra mmable devices up to 40 pins.

• Self- subsis1en1 operation. No additional modules or plug-in adapic rs required.
• Includes user friendly MEMORY BUFFER FULL SCREEN EDITOR.
Commands include: Fi ll. Move, Inse rt. Delete. Search. Data entry can Ix done
in ASCII or HEX form. FUSEMAP EDITOR for Logic devices.
• Friendly Menu-Driven lnltrface. Device selection by PIN and Ma nufacturer.
• Supports 8/16/32 bil da ta word formal s.
• Programming algoriihrns: Normal , lnlelllgent I & 11, Quick Pu lse Program·
ming. Au1omatic selection of fas1es1algorithm for any gi\•en part.
• Ve rify ope ration performed at normal & worst case opcra1ing voltage.
• Functional Int: JED EC standard functi onal testing fo r logic devices.
Tll.. Logic fun.ctional 1cst for 74xx/54:o: series devices and memory devices.
• File formals accepted: JEDEC (ru\I), JEDEC(kem al), Binary, ~IOS Tech
nology, Motorola Ho:, Intl'! Jiu, Tektronix Hu.
• Customer suppo rt via voice line, Fax & dedicated DBS. Full I yra r warni nty.
• Base prlu ($595) includes Interface card. cable. Memory device library and 1
year free updates. Additional Dt"ice Ubrariu (Logic, Micro, Bl polar) S9Sea.
• Library updates can be received ,;a Ooppy or Customer Support DBS.

ROM Based PC Systems

SuperSound
ful ~~~m. !

J

2863 152 Ave. N.E .
Redmond , WA 98052
FAX (206) 88 1-5494

· Circle 216 on Reader Service Card

Circle 353 on Reader Service Card

....~
~·~-:.:.- ........ ":"

(206) 881-4286

MICROSTAR

Wintek Corporation

PC BASED UNIVERSAL
PROGRAMMER

I.DEVICE

For complex stand alone applications
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SoundFX T" Editor
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DISCOVER the POWE R of SOUND in
YOUR IBM-PC/AT from $19.95 !
Best Digital Audio Softwa re/Hardware
SupcrSound - Engr $650, Slcl'co $339, Mono $239
30 Day Moncy-llack Gtrnran tcc if not Sa ti sfied
• \\1th SoundFX .. • ~·rlt'nd l~· G U I / Grd11hk:il Ed itor for Fast Ea ~y Ktrord,
!'la' :md Sp«bl Erfrtls (Usu :O.loust or l\ t'~ IMJard) :ind IW/f h SoundCard'"
• Full Ftdrllt) • Adj1otablt Sa mplin g ll:1 tr / K«o rdlnglimr. \'I 1,vu DJ,h
• 8l Fu netl uu / S(lC'd11I ErTttlS · 94 l':o i:r ,\l:onu:o l w / Ui~i l ~ I Au dl u T111 ori:o l

•
•
•
•

-1 llls krl lr Sl~rl rr Stl uf Su undB~ l1•s .. · 1-1 S:1n1 11 I ~ Sounds
1-·ur llu~intu: 'fi:1in111g, l'oil11·Uf·S~lc Sltuy,s . Wurkswith Gr:tS fl, O lla\ic:. C...
For Eni:ln N-rin i:: Ao\UFM Func1iou Gen., Clc::1r \lokc: Al:trmc. Smrn i;c Scope...
For Fun : Cr.::ue Your Own M:ic:-lilo:c l.l ool · Ull Sound), Ahc:r Ymir Vokc:...

·1ec11: c.ioHH-'6-':'.? 1

Silicon Shack

FAX: c.ios).J1-14.i12

5120 Ca mpbell A,·c. # 11 2, Sa n Jose, CA 95 130.
ph:I - 800 - 969 - 4411 VISA - MasterCard
hSu l'<rSound.Suqn<lt'X, S"undCu d,•ndSuundU11r•••·r 1mdo1nor.._,.,r s 111 ro11Shul..l.1J .

High Performance! Low Power! Compao::t!
AT equivalent systems and CPU cards.

· ~P~O~ ~~-~~Te:~~~~~';i~~i~~Fng ~~~a8foa;
0

• Run DOS applications. Our CPU cards use NEC

~;ge~iO~~ ~"6~2Ta~~~d~i~~ ~ ~;~~~~ g~~~~~~e.

0

• Software: Rbios for stand alone diskless use; Kbios

for disk based systems: Ebios downloads DOS ott a
host PC . Debug Monitor with source code .

· CPU Cards: KS·5 with I Meg RAM. 256k ROM, 5

~~~~ ~g'iJ: ~Jkb~~ii~ ~~%t 1K;~ti cP~ ~~b~~~dcard
KS·21 with SCSI, Floppy, Printer, Keyboard.
~
CPU Cards $299
Systems $449
1

9

!Jt!IJ@
"" ' · " '

CALL (303) 444-7737

655 Hawthorne Ave. Bould er, CO 80304 tax (303) 786· 9983

$345/495
• Programs EE/EProms, FlashEproms, ZPRa ms. Intel Micros. Memory Ca rds.
• Stand·Alone Mode for EFJEProm and Memor)' Card DupliC<Jtion J Verify.
• All 24/28132 pin EfJEProms to 4 MDits (upgradeable to 32 megabils).
• Micros:8741/A,-2JA,-4,·8,-9,-5 1.-C5 1.-C5 IFND.·52,·53,-55.-C521,-CS4 l,97o I.
• Memory Ca rds:Seikoffi pson,Fujitsu. (Op1 ional ln1cgrated Adap!cr $100.)
• Modular design;Firmwarc easily upgradeabl e: 4 socket Gang module available
• O n-Board Programming cnpabllity; Cusiom interface modules available.
• Use r friendly Menu-Orh·en Interface Program for IBM -PC a nd Macintosh.
• Can be opera ted ,,.,; 1h any computer containing an RS-l32 seria l port.
• Optional built-i n Ennr{fimtr module (SSO);Top cover conducth·e foam pad.
• OEM ope n board programmer configura1io ns available (from S245).
• Customer support via voice line, dedicatt'd BBS or fax; Full I yen r ,,.,·a rr.i nly.

Circle 172 on Reader Service Card

Circle 285 on Reader Service Card
WELCOME TO THE 16 BIT WORLD
Turn your Turtle into a Rabbit
for only

$189.00

OKB INSTALLED
You do not need to buy a new computer'!'
Trade in your slow XT mainboard for a new
AT 80286, which includes:
• Microprocessor Intel 80286 CPU, socket fo r
80287.
• 12 MHz speed, selectable between 6 and 12
MHz.
• 0/1 Wait state, clock calendar, reset button.
• 512K8 , l MB, 2MB, 4MB mem. Upgrade,
640/384 mapping.
• Six 16·bit slots & two 8-bit slots, 16 level IAQ.
• Fits in the XT and AT cases.
with 512 KB.

$245.00
with 1024 KB.

$299.00

INTELLI ENT PC
ROM EMULATOR
68HC05 In-Circuit Emulator
The TECICE-HC05 i s a low cost real time
emulator for the M otorola 68HC05 fa mily of
single chip microcomputers . Any host computer
with se rial port and terminal emulation software
can be used wi th TECICE-HC05. Base price is
$1195.00. Complete development system software
i s available for MS-DOS computers including the
Byte Craft Limited C6805 Code Development
System which includes a 6805 C compiler with
Integrated Development Environment.

• THE ENGINEERS
I EC/ COLLABORATIVE, INC.

2900 N.W. 72 Ave., Miami, FL 33122
(305) 592-5739 • FAX (305) 592-5738

Circle 205 on Reader Service Card

AAH3, BOX 8C
Barton, Vermonl 05822
Phone (802) 525 3458
FAX (802) 525 3451

Circle 114 on Reader Service Card

395

• Emulm es 2716 through 27512 EProms (2k io 64 k bytes) wi th u single unit.
• Connects to the standard parallel primer por1. Uses standard primer cable.
• Intelligent features include: Address Compare, Address Snapshot, Trigger
Input, H alt Output, ll VL..o Rutt. Memory bu ffer editor. Selectable word.sizes.
• Use r friendly software . Command set includes: Load, Write, Display, Run,
Type, Edil, Fill, Run-Command-File, Monilor, Port, Reset, Help, Calc:ula tor.
• FAST data loading via parultcl primer port (64k bytes in less than IO seconds).
• Cascadable to 8 unit!. Includes target cable with Trigger, Halt & Rese t cl ips.
• CMOS model with NiCad rechargeable 9V batlery backup • $495.
Bui h-in bauery recharging circuitry. After rode downloading from 1hc hos1
compulcr this mode l can be disconnec1ed and used in sland·a lone mode.
• File formats accepted: Binary, Intel Hu, Motorola S.

MC/ VISA / AMEX

Ca ll today for datas hcets!

, ___B_&_C_M_1_c_Ro_sY_S_T_E_M_s_ _
1N_C;_._
355 WEST OLIVE AVE., SUNNYVALE. CA 94086 USA
TEL: (408)730-SSll FAX: (408)730-5521 885:(408)730-2317
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ONLY $74.95
YI ,

.

3-10 pc. )
( $59.00 ea.

.

ion for $89.95.

You now have a choice! 25% smaller foo
print or function keys on the lef
30 day money back gua
feel", 1 year warr
feel of a
Reme

I
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I
I
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CUSTOM SYSTEMS! BASE SYSTEMS! (Case, Power Supply, Mother Board)
Our keyboards, cases, mother boards and
power supplies are the highest quality
available in America today. This means not
only will you get the best base system any·
where, but you can customize it with names
like Western Digital, Seagate, Teac, Etc. We
look forwar!I to your call!

XT-10 MHz

AT·12 MHz

AT·16MHz

$169.00

$319.00

$419.00

I

s110.oo

sa9o.oo

FLOPPIES!
ALONE AT KIT XT KIT

ST225
ST238R
ST25 1-1
ST277 R-1
ST4096
ST4144R
ST157N-1
ST296N-1
ST125-0
ST138-0

20MB
30MB
40MB
65MB
BOMB
120MB
50MB
85MB
20MB
30M B

65MS
65MS
28MS
28MS
28MS
28MS
28MS
28MS
40MS
40MS

XT Kits include: drive. controller, cables , software (32MB + ), instructions

BIG DRIVES!
MICROPOLIS

@R~~~,~~'~'" .
40MB Jumbo only

258.00

TEAC

3 -10

MFM 195.00 205.00 238.00 188.00
RLL 20 L OO 2 11 .00 25 L OO 195.00
MFM 315.00 325.00 368.00 305.00
RLL 359.00 369.00 409.00 349.00
MFM 550.00 560.00 600.00 540.00
RLL 630.00 640.00 680.00 670.00
SCS I 369.00 494.00 414.00 358.00
SCS I 469.00 414.00 515.00 458.00
MFM 225.00 235.00 275 .00 215.00
MFM 269.00 279.00 319.00 258.00

SPECIALS!

386-SX

386 • 20 MHzl J386 • 25 MHz
1

360K 5 1/4''
720K 3.5" Kit
1.2MB 5114"
1.44 MB 3.5 " Ki t

DRIVE CONTROLLERS

TOSHIBA

WESTERN DUHTAL
C'OP

1

Kit

3-10

63.00
69.00
75.00
79.00

73.00
73 .00
85.00
83.00

59.00
64.00
72.00
75 .00

MULTIFUNCTION CARDS
VGA 16 Bit 256K (5 12K).
. 179.00
Mono Graphic . . . .. ............. . 49.00
Mono/CGA Switch ing ............... 59.00
XT Multi 1/0 1S/1PIG/CL/CAL w/FDC . 49.00
XT Multi 1/0 1S/1 PIG/CL/CAL ........ 45.00
AT Multi 1/0 1S/1P/G .
. ...... 45.00
AT Multi 1/0 2S/1P/G
.. ....... 45.00

SUPERIOR DUALITY

REPLACEMENT PARTS

Power Supplies
XT 165W .
. . ........ 45.00
AT 200W Baby . . . . . . . . . . .
.62.00
AT 230W Full .
. ... 65.00
Tower 230W.
. . . .. .. ..... 70 .00
Mini Tower 200W .. . . ......... . . 65.00
Mother Boards - Superior Quality
XT 1O MHz(640K) .
. 76.00
AT 12 MHz
...... 219.00
AT 16 MHz .
.. ....... 345.00
386 SX (8MB)
.... 425.00
386 20 MHz(8MB)
. 785.00
386 25 MHz(8MB)
. 875.00
Cases
Baby AT 5 Drives .
. .... 50.00
Full AT 5 Drives.
. .... 60 .00
Mini Tower w/200W .
. . 148.00
Full Tower w/230W .
. .. 219.00

$511.00

P

O

PAf•ON

1
WO XTGEN XT/MFM .............. 48.00
WO 1004A-27X XT/RLL
.58.00
WO 1004A-WX1 XT/MFM ....... . . .57 .00
WO 1003-VMM2 AT/MFM
2H0/2FO .
. . .. . 104.00
WO 1003-VSR2 AT/All
2HD/2FO .
115.00
WO 1006·VMM2 AT/MFM 1:1
2H0/2FO .
.. . 115.00
WO 1006-VSR2 AT/ALL 1:1
2H0/2FO .
. .... 135.00
WO 1007-WA2 AT/ESOI 2H0/2FO .. 199.00

3-10
44.00
52.00
51 .00

99.00
109.00
105.00
125.00
189.00

PRINTERS
Panasonic
KX-P1 124 .
KX-P1180 .

~~@IF

N"X10aa·

1
3 -10
. . . . ... 189.00 179.00
.319.00 309.00

....

159.oo 155. oo
NX100011 .
.. .CALL CALL
NX1000 Rainbow .
. .. 219.00 CALL
NX2400 . . . ...... . .......... 299.00 288.00
CALL FOR MORE INFO'

MONITORS
SAMSUNG

PACKARD HELL

1

Hi Resolution 12" Mono .
77.00
14" Amber Mono Flat Screen
109.00
14" Paper White Flat Screen
.. 119.00
CGA 14" .
. .... . . 209.00
VGA 14" .
. .. 355.00
Multi Sync 14" . . . . . . . . . . . .
. . CALL
Seiko 1430 Super VGA 1024x768
.529.00
Mitsubishi Diamond Scan 14 " . .499.00

_
3 10
72.00
182.00
112.00
189.00
320.00
CALL
497.00
CALL

To Order: 1-800-827-CHIP

IN CALIFORNIA
1-818-882-1355 ~
TECH. SUPPORT 1-818-882-1385
VISA
CUSTOMER SVC. 1-818-882-1369

Ill

TERMS: Returned merchandise sub1ect to a 20 % restocking fee . Prices and availability sub1ect to change without notice. All defective merchandise must have AMA number and v11ll be repawed or replaced at our discretion. All
returned items must be shipped prepaid and insured . Shipping and handling charges are not refundable . All returned items must be as received. not mod1f1ed or damaged. with all manuals, warranty cards and packaging intact .

Pnces reflect a 3°0 cash discount .

Circle 369 on Reader Service Card

Circle 35 on Reader Service Card (DEALERS: 36)

SIBEC - 11

LOW COST
INTERFACE
CARDS FOR
PC/XT/AT

El-ROUTE VERSION II

IRS-485/422
• In tel 8052AH-8ASIC CPU
• PROM programmer
• Now require:> SV.Supply only

EZ-ROUTE Version II from AMS for IBM PC. PS l2 and Com·
patibles is an in tegrated CAE Sy stem which supports 256

• Enhanced memory mapping;

layer s. trace width from 0.001 inch to 0.255 inch. ll exible

Supports 2 K-64K cll'vicC':.
to a Iota! of I 28K.

grid . SMD compo nents and outputs on Penp1ollers as we ll
as Photo plotters and print ers.

Still on ly $228.00 Q TY 7
Ca ll Now! (603) 469-3232
lnq ui r(' <1IXJut o ur PKD 5 1 805 1-8052

procil1c1dcvclo pmen1

kit for ihc IBM PGX T/AT: S595 . and 805 1/80 52 BAS IC
{ u m p de r: S21J5

rliil Binary
~ Mo,n St

Technology, Inc.

• PO Bo• 67 • Meriden MH 0 3770

•
•
•
•
•
•

SCHEMATIC TO PCLAYOUT $500
INCLUDES AUTO ROUTER

Schematic Caplure 5100. PCB Layout 5250. Auto Router S250.

FREE EVALUATION PACKAGE
30 DAYS MONEY BACK GUARANTEE
1-800-972-3733 or [3051 975-9515

IIEEE-488
•
•
•
•

Card [PC488AJ

$145 \

Includes INSTALLABLE DOS DEVI CE DRIVERS and suppon fo r BASIC.
Additional Support for ASSEMBLY, C, Pascal :md FORTRAN • $ 50.
IRQ (1-6). OMA channel I or 2. Up 104 boards per computer.
Compatible with most IEEE-188 Sonwa re packagu for IBM-PC (e.g. ASYS·
TANT-G PIB, Lotus Mrasurr). Compa1ible wilh N1's C PIB-PCllA.

IEEE- 4~8 Card [PC488B]
With Bmlt-In Bus Arial er

$345

• Software Support for BAS I CA QuickBASIC and GWBASIC.
• Additional libraries for C, Pasca l, FO RTRAN, Asse.mbly available· $SO (all)
Full range ofTalker, Listener, Controller, SeriaVParallel Poll, SRO, etc...
• Powerful menu-driven BUS A;N"ALYZER c:m be run in the background while
488 programs or co mmands are executed; Features Program Sleppi ng. Brra L.
poin ts, Real Time Bus 0 11 111 Caplure (4K buffe r), lnslanl Screen Toggling.
• Complele Controller /Ta lke r I Li slener c:ipabi lity. B:i.sed on TI 's TMS-99 14.
• Memory-resident Printer Port Emula tion Ulillty included. (LPTl-3).
• NEC-7210 band card (compatible with Ni's GPIB-PC ll ) • $445.

Circle 22 on Reader Service Card

33 MHz 80386 Motherboard

!DIGITAL 1/0 Card [PCL720]

8.3 MIPS! $2,299 (Ok) Qty 1

$175 I

• Two independe nt cha nnels I UARTs: 2 or 4 wire opcraiion. Max. Baud 56KB.
• Dipswitch configurable as COM1·4 (IR02-7). O n board terminator resistor.

ADVANCED MICROCOMPUTER SYSTEMS, INC.
1321 N.W. 65 Place· Ft. Lauderda le. FL 33309

Faster than the Everex Step"'

$95/125/

IDual-Pprt RS-485/422 [PCL743 J

~ e2

VIDEO FRAME GRABBERS

Card [PC485]

Seri al Async. Commu nica lion up lo 4,000n ; 2 or 4 wires: NS164SO UART:
Can be configured as COM 1-COM4; Ma~imum Baud Rate 56KB.
Flexible configuration options. RTS or DTR control oftransmis.sion direction.
Ful VH a lr duplex operati on. Supports hardware handshaking (RTS.CTS).
Dual drive rs/rcceivcrs;ll andl es 64 drvlcrs:Compatible with most comm. sftwr.
High SJM!ed vu sion ava ilable (supports baud rates up to 256KB ) · $ 165

$175 \

• lnpul: 32 TfL compat ible channels; Input load is 0.2 mA at 0.4V.
• O ulput: 32 TfL compatible channels;Sinks 24mA(0.5V); Sou rces l5mA(2.0V)
1

MOO EL
RESOLUTION
HAT 25 6-4 256 x 256 x 4
495
HRT 256-8
256 x 256 x 8
795
HRT 512-8 512 x 512 x 8
995
HRT 512-24 512 x 512 x 24 1995
- ISM PC/XT/AT COMPATIBLE
- OIGITALIZE IN REAL TIME
- COMPOSITE VIDEO IN
- 24 BIT RGB OUT except model HRT 256-4
16 level gray scale out
- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES
- FREE SOFTWARE UPGRADES TO REGISTEREO OWNERS
- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR
RETURN OLD BOARD AND JUST PAY DIFFERENCE

~--' HRT
PHONE 416·497·6493

HIGH RES TECHNOLOGIES
P.O. BOX 76
LEWISTON, N.Y. 14092
FAX 416-497-1988

Cirele 144 on Reader Service Card

• Transpar enti1efresh

386/33
386/33
386/25
386/20

MIPS
0. .3
8.3
6.2
4.9

• True 32·Bil Memory Exp. lo 16MB
• Support B0387M'eitek
• UNIX. OS/2 & Novell Compalible
• 1Year Full Warranty
• Complete Documentation

Cache
256K
64K
64K
64K

Ok
2699
2299
1499
1299

1

0

LOW COST
DATA
AQUISITION
& CONTROL
CARDS
FOR PC/XT/AT

Features:
• 64K/256K Write BackCache
• Dual ReadM'rue Cache
• 100% fasler OMAThr oughpul
lhan Slandard AT

16

~~~anJ~:;:::~~r ~;~~~~~i c~~!~\s~h 11~ ~~n:;1~ 11o~ (;~~Jn~~)·.

:

4M
3149
2749
1929
1729

Technology Power Enterprise, Inc.

J12 BIT AID & DIA [PCL7lls]

$295 /

112 BIT AID & DIA [PCL812]

$375 1

46560 Fremont Blvd #118, Fremont CA 94538
Tel (41 5) 623-9162 FAX (4 15) 623-9462

Circle 308 on Reader Service Card

9-Track Tape Subsystem
for the IBM PC/ XT I AT

•
•
•
•
•

~nisn:;~~~B~~t~ii~8~;~;r~~~~bV~s~~~~1;~~r;;~:~s~~%V~i~5U~: :~~

DIA conve rler. 2 channels ; 12 bit resolu 1ion.; Outpu t Range 0-5V.
DigUal 1/0 : 16 Inpu t / 16 Outpu t channe ls; Al l I/Os TTL compatible.
Counler. I channe l programmable inlerval counter/timer; Uses Intel 8254.
O MA and interrupt capabili1y. Ut ility software for Basic included.

$7951

!FAST 12BIT AID/A [PCL718]

• AID converter. 16 single ended or 8 differential channels; 12 bil resolution;
Programmable scan rate: Built-in lnterrupr and DMA control circuitry.
Conversion speed 60,000 smpls/nc (standard), 100,000 smpl s/stt (optional).
• lnpul ra ngrs: Bipolar :: IOV, ::5V, ::.2.5V, ::. IV, :: 0.5V; Unipolar 10,5,2,lV.
• DIA converter. 2 channels; Resolu tion: 12 bits res; Set~ time : 5j.l.Sec; ::.5V
0

g~~!~~r.~~b~~p~~· i~~~~;~~~~Ai~~b~~L~~~ r~1 s254~ p~f::i~~k;

:
• Softwa re: U1i1i1y sof1ware for BASIC and QuickBASIC included.
Supported by L.abDAS (S\ 95/495), ASYST, LABTECH, Unke!Sropc

J

Now you can exchange data files between
yo ur IBM PC and any mainframe or mini
computer using IB M compatible 1600 or 6250
BPI 9-Track tape. System can also be used for
disk backup. Tra nsfer rate is up to 4
megabytes per minu te on PCs and com
patibles. Subsyste ms include 7" or 101/2"
streaming tape drive, tape coupler card and
DOS com patible software. For more info rma
tio n, call us today!

0URLSTRR;
9621 lrondale Ave ., Chatsworth, CA 91311
Telephone: (818) 882-5822

Circle 133 on Reader Service Card

Circle 265 on Reader Service Card

6 Channel 12 bit D/A [PCL726]

$495\

• Output Ranges: Oto +5V,Oto +JOV, ::5V, ::IOVor sink4-20mA
• Settling time: 70µS. Lineari1y: : 112bit.Vohage output driving capacity: ::.5mA
• Oigi1 af 1/0: 16 digital inputs and 16 digi tal outputs; TTL compatible.

ISTEPPER MOTOR CARD

$395 1

• Capable of independenl and simultaneous control of up 10 3 slepper motors.
• Spttd: Programmable from 3.3 PPS to 3410 PPS; Built -in accelcra1ion control.
• Oulpul Mode: O ne clock (Pulse, Di rection) or t\.1."0 clock (CW, CCW pulses)
:

~~~fu~~i~ibft ~~~~;~i~c;~S!u\~~~o~~~~~o~~u~~c[Ttt ~;fa~ iiming.
MC I VI SA I AMEX

Call today for datas heets!

B&C MICROSYSTEMS INC.
355 WEST OLIVE AVE., SUNN"WALE, CA 94086 USA
TEL: (408)730-.5511 FAX: (408) 730-.5521 BBS:(408)730-l3 17
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Circle 293 on Reader Service Card

For Real-Time
Embedded Systems
Z 80{Z 180 HD64 l 80

iC-180

---
----- -- -------- -------·
PS/2 Model 30-021

,.a

MAC PLUS .
. .. 1239
MAC SE/30 1 F/D
_ ..
. 2989
MAC II 40 MB ............ .. . .. ... ... 3949
IMAGEWRITER II . . . . . . . . . . .
429
LASERWRITER II NT .........
. .... 3489
LASERWRITER II NTX .......... . ...... 4689
DESKPRO 286E Model I ........ . ...... 1759
DESKPRO 286E Model 40 .
. ... 2339
DESKPRO 386/2 0E Mod I .
. ... 3569
DESKPRO 386/20E Mod 11 0
.... 5669
PORT SLT/286 Model 20
. 3629
PORT SLT/286 Model 40
. 3789

('~ ~!~KL:~6

LASERJET II W/TONER .
. ..... 1599
LASERJET ll D W/TONER .. .. ... .. ...... 2669
DESKJ ET PLUS . . . . . . . . . . .. .. ..
679
SCANJET . . . . . . . . . . . . ..
979
HP 7475A PLOTTER .. . .... .. .. . .. ... 1289
HP 7550A PLOTTER
.............. 2779

MEDIA

PRODUCTS

A new idea ! An integrated C developmen t en
vironment with editor, compiler and a remarka
bly powerfu l debugge r. Memory res ident on
your hos t PC. Compiles and downloads code at
the rate of 2500 C so urce li nes, or 30,000
bytes, in l 0 seconds! Complete, low-priced
system includes an IC 180 in-ci rcuit emulator
fo r most Z80 fam ily processors. Ask fo r our
func tional demo disk.

Fax: (9 16) 753-5 14 1
Jn Germany: 0813 1/ 1687

1340 Covell Blvd.
Dav is, CA 956 16

Circle 356 on Reader Service Card

Internal/Extern al FDC Control Cards
Our cards will add support for a total of fou r
360K/72 0Kll.2MBIJ.44MB intunal or external floppies
(or a tape drive) to almost any XTIAT/386 computer.

Four-drive l!lt/Ext FDC card - $94
Two-drive 'add-on ' Int/ fat FDC card - $89
- - - - V i sa & M as t erCar d - - - - 

Resellers, please call f or pricing.

SAME DAY SHIPPING
R & R Electronics

Fre e Diskettes
3.5" DS DD Bul k
3.5" DSDD White Box
3 .5" DSHD Bulk
3.5 " DSHD White Box
5.25" DSDD Bulk
5.25" DSDD White Box
5.25" DSHD Bul k
5 .25 " DSHD White Box

.47 ca.
• .57

•

1.39
1.49

ca.
.20 ca.
27 ca.
.27 ca.
.49 ca.

•1n cludc 1 S lcc v u , T t b t i nd L a b c\a (3 . .5~ L1 b tl1 onl y)
USER LAHE LS SJ .00 FOR .50c1 . S L EEVES 2 c u ca .
All di1 k1 100'1. er r or fr ee . • Mooty ba c k 1u1ru1tee .

Buy 5,000 disks m ix an d matc h and g et 100
disks ..

Abs olutel y Free
-

Gov c:rnmc:nl and Fonuoe SOO PO' • accep ta ble
MC/Vu a/Pt c:paid /C .O . D. (St a nd a rd UPS ch ar ge fo r
Add 2 . 9% fur credil c ard orde n
No l11ndling Ch ar g e .
Fre e F rcq1h1 on o rde n o f $ 200 or mo re .
01d c r1 lc u T hen ~200 i re · J . SM . SO c u p er 2Sc 1
S 25 .. SOcu r. cr SOc: a · PA rcridc:nu add 6% u 1e1 tu .

289

T o i I F ree 1-80 0 -S FLOPPY
... ,,_ -· - - - - - - - - - 
IQ BUSINESS PRODUCTS INC .

399
199
199

Circle 162 on Reader Service Card

EZ-WRITER™
(E)EPROM Multiprogrammer

Best Portable (E)EPROM
Programmer Money Can Buy.
Models from

0

AST • CALCOMP • CANON •
DEC • OKIDATA • EPSON •
NCR • TOSHIBA • INTEL •
NEC • NOVELL • ZENITH
STAR• SEAGATE• PANASONIC
•
•
•
•
e
•
•
•
•
•

$495.

Stand ·alone
Remote Control
40-pin Micro Option
All models with 40 char. LCD
GANG/SET (E)EPAOM Option
RAM expandable to 16 Megabit
Model K3 , with Parallel Port for fast Up/Download
Universal (E)EPAOM Support including Megabit devices
Model K3/C3 , easy 3 key Operation
Data 110· Compatibility features

mIDIII
• Data 1/0 is a 1

BYTE • JANUARY 1990

720K faternal FDD - $182
1.44MB/720K External FDD - $199
3.5"/S.25" Cases, Pwr Supplies - call
fa1ernal Floppies fo r Laptops - call
External Tape Drive - $396
PS/2 Model 30150/60170180 360K Kit - $224
PS/2 Model 30150160170180 I .2MB Kit - $244

Circle 374 011 Reader Service Card

C.0 .0 .)

BASF .
. 5.25" OS/DD 10/BOX .
.. 4.59
3M .......... 5.25" OS/DD 10/BOX
... 5.49
MAXELL
. 5.25" OS/DD 10/BOX .
.5.29
DYSAN....... 5.25" OS/DD 10/BOX .
6.29
VERBATIM.... 5.25" OS/DD 101sox
........ 5.29
PRECISION ... 5.25" OS/DD 10/BOX .
.. 3.29
(Call for other products)

400

(9 16) 753 -3722

Z -Wo rld E ngineering

449
349

Branded
Diskettes

(Call for lowest prices!!!)
QUANTITY DISCOUNT AVAILABLE

•

External Dri ves

,
.Apple·

SOFTWARE

Phone: 4051772-0435
Cya11 Co. , I11 c.
Only the Highest
Quality Product s

IC I80 In-Circ uit Emulator

........ 1539
PS/2 Model 30-286 ................... 1789
PS/2 Model 50-031
...... .. 2149
PS/2 Model 60-041
... 3049
PS/2 Model 70-E61 ..... .. .. .. . . ... ... 3369
PS/2 Model 80-041 ..... ... . .... ...... 3979

PAGEMAKER /I BM
PAGEMAKER /M AC
LOTUS 1-2-3 ........ ... ..... .. .... .
LOTUS SYMPHONY .
MICROSOFT " EXCEL ".
MICRO SOFT " WORD ".

E rnuf~tor

" Exlernal floppy Disk Drives

1-800-523-1565

In Florida (407) 994-3520
Fax: (407) 994-36 15
CA (408) 437-2414
istered trademark ot DATA VO Cor ration.

Circle 53 on Reader Service Card

6050-X, McDonough Drive, Nor,cross, GA 30093
(404) 368-1777 • Fax (404) 368-9659
Prices subject to change without notice

SIMMs

add $2 for SIPP

1Mx9-80
1Mx9-100
1Mx8-80
1Mx8-100

$105
100
92
87

256K-70
256K-80
256K-100
256K-120
256K-150

$4.75
3.75
2.75
2.65
2.60

256Kx9-80
256Kx9-100
PS/ 2
1Mx9- 70

$ 38
34
Call
120

D·RAMS
64xl -10
64x4-100
256x4-100
lMxl-100
lMxl-80

$ 1.75
4.25
10.50
9.95
10.30

MATH CO-PROCESSORS
8087
8087-2
8087-1
80287-8
80287-10

•

$ 90
110
165
185
210

80387 -SX
80387-16
80387-20
80387-25
80387-33

$290
310
350
450
550

! ..... I

Circle 268 on Reader Service Card

LAPTOP
BLOWOUT
SALE!!!
MITSUBISHI• SHARP
PANASONIC •TOSHIBA
Laplops are now at their lowest prices
ever. We buy direcl from the factory,
unlike our competition . We guarantee
the lowest net prices in the entire coun
lry and stock every item specific to lap
tops. We ship in 24 hours. We also stock
over $1 million in laptops alone! Always
buy from a fuctory-direct dealer. For
your protection we check for stolen
cred it cards & ship only to your billing
address. No COD's Please.

TOTE-A-LAP
1501 El Camino Real
Belmont CA 94002
(415) 591-1663 ext. 603

Circle 326 on Reader Service Card

Mon-Fr i
Sat

Corporate Headquarters
2852 F Walnut - Tustin, CA 92680
Phone : 714/730-5232
FAX# : 714/838-8593

••••

I " t

DIP

~

256X9·120NS ...... $30
256X9·100NS ...... $37
256 Xg. SONS ... $43

256 X9· 60NS ...... $59

· I

IC1' 2B 6M u t1Jnu

1C87·8

$1 99

2C87·10

$2 39

1C87 ·1 25
1C87·20

$300
$329

lir386Ma dllnes
3C87·1&
$329

4464·\SO NS .. $3.50
4464· 120NS .. $4.00
4464·\00NS ..... $4.50
4464· SO NS ..

.

COMPAQ MEMORY

3C07-20

$3B9

3C87·25

$499
$639

3C89·33

TOP HAT · A16·b~

MODEL

1MG

4MG

3116 (ZO
386(Z5
386fZOE
386/S
2116 E

$299
$299
$299
$299
$299

$799
$799
$799
$799
$799

MEMORY EXPANSION BOARDS
MODEL
$479

$1349

$479
$-479

$1329

board det1 1gned lo lop out corr.tn

tional memory area ol lhe IBMAT(or 16·bl\ compatible)
from 512K up lo 640K. Operales al CPU gpceds up to
10MHz using 150NS RAMs. A socketed design enables

'Rampage Plus 286
Up lo 8MG Expa rrjed Mem
ory· U&es256X Qor t ~X
9 ·SI MM Modules. Suppor1s
UM4.0 and OSl'l · Up lo
12.5 MHz BUS- !or PC, XT,
AT or PS·2

wnh GK ............... $320
Wnh2~ ............. $529

$1429

pu1chase with or wi1hou1 memoiy

which results In a lollr'l!rproli!e. M.1irtlain6the ab l!itylo
backfill conventional memory fr om 512 !o 640K in a 16

~~H~T ..~:.~--~~~'.~.'. ~.~'..~'.~~. ~t CPU .~:..~~ -$~290
BOCARAM/XT ·

A lull length expanded memory
board lor lheIBM PC. XT.AT and 8-bll PC-busrompa11ble
operating at CPU spe d up to 12 MHz. BOCARA.wxT's
Uses Jtandard 256K RA M chips and provides up to 2 Meo
ol ex pan dad meroory............... ......................... $129

BOCARAM/AT
UNITEX AT Memory Bd
Expands 1o 2 5MG lor PCJAT
Uses 64K or 256K D·RAM .
Can baclc11!1 to 640K base.
Expanded or Exterxled.

~~M~,,

wnh GK .............. $79
Wnh 128K ........ $129
wnh \MG ......... $279

1497259 · For PS·2 MOD 50'60
with OK Expa001 to 8MB
U&ea 256K SI MMS (IBM only)

o-~~. '. .~~t~11.~~. ~d~siez1s

6450604 ·For70E611121
& 5SSX

6450605 · For PS·2MOO 70/80

2 MGX9-SO NS .. $399

U6" 2MGSI MMS (IB Moo~I
6450203 . For AT . Hu 512K RA M

soz

with 2 ~

6450603

Expands

to 8 MB

6450375
1 mo tor 70-041 .. $399

E•pandli to J~ · has SER/PAR PORT

2mofor80-111 & 311

256K D·RA M
384 Multi-function Card lor PCJXT

Warranfy ·

$879

i year on parts

UNl--001 RT

RAMOUEST

llZ -Up102MBotOwalt'1aterrcmorylor
the IBM Pstl Mod els50. 502 & 60 • GuaranteedEMS 4 0
andOSl2Compat1b le • Euy+kt:y!tro ke mstallahon U&es
1 ~ 0 , P•
$199

64 X4 I 25614 / 4M X 1

$149.95

Tuts speed plu' para.meters

RAMOUEST EXTRA -ll-•oo~mun•IUod"""' '

64Xt l 256Xl/1 MGXI

UNl-003 RT

No Su1charoe tor MC I VISA
TemlS: MC • VISA • COD • CASH • AMEX add 4%
Purchase Orders from qual~ied lroms
2°"• 1estock1og fee on non·c!eleclive re1um6

$199.95

Teits s!and ard SI MM Modules

e '
ATI .TECHNOLOGIES
VGA WONDER 512™ ·1512 video me""IYI
High performanc e VGA graphic.. 100% I CQist cr·lcvtl
compatabllity In VGA, EGA. CGA, MDA and Hercules.

Displays Super-VGA 800X600 in 256 colors and

~~~:i~!~~~~e~7!c::~~~~~-'.j·~·~mr

c·~-~'.~.'.l.~~~'-~~--~~~-~~-~~'..~.~-~~~-t~~~--~~~--°mg
Enhanced VGA graph.cs ca1c1

dtSplays 800X600. 100% register comp;itib drtymVGA.
EGA. CGA MDA and Hercules. Sw ~chless lnslallalion.
Analog and digilal monrlor saupport.......... $239

$229

PRODESIGNER VGA .................. $319
5

6

6

'i>tus

Dif~l G~rn ~dl

PRO

Sarrc as Prodesigner
Has downloadable lent&

$319

$399

RAMQUEST XT/AT ·Alu11 1oe. 0-8M B.zero w.n
stile earn lor IBM PC. Xl, AT. PSl2 25 . 30 ii'"(! compal ·
ables Ute! 256K and/or 1M8 SI MM S AU1omat1cally
supports either or 16-bit bus
.
$259

a

RAMOUEST XTIAT with l/O . S.me" abo ..
plws1· w:11 al arrj 1-par allerpon

UNITEX
$41

ccf~~RG~A~1~s"~'ARD

$ 41

RG9 Color with Pai Port • W'GAI ffiA/ Herc ules

EGA CARD

$149

640 X 480. 16 Colo1s. EGA/ MGA/ CGN Hercule&

VGA CARD . . ... .... ....... . ... ... $199
1024 X 768. 16 Colors .VGA! EGA/ MGA/ CGA

$319

286 Low ·cos1 Hig h-&peed Halt -s101
PCIXl ·Acceleralet; your PCJXT wrth an 8 MHz 80286
M1cro-p1oce&sor 80287 mat n cn1p 50cket
$239

TINY TURBO XT ra

H1gh -speedHall·slotaccelera·
tor lor PCl,(T · Accelerate&your PCIXl up to 4 5X laster
with a 12 MHz 80286 m ic ropro~r 80287 malh ch ip

$299

JET 386 -Hypei &peed Acct fera1or Card lor AT5· Acce le r·
aleti your AT up lo JX tast e rw~h a 16 MHz 80386 Socket

Everex

EverCom 12 300/1200 bps Sitcom Soltware
EverCom 24 2400 Baud Int. Sitcom Sollware
Extern aI 2400 Baucl

tor rm1hch1p

2 . Ye~~"\.V~·rranry...

patibles lhat u1illze 3 1f2· r1oppyd15kel!eti The boa1duses

~~na:!2;,:~:~~h=r~~~. :.rovdes ~: !o 2$~~91
extended memory board designed for IBM PS2 Models
50, SOZ. 60 and true compatibles The mo wall desiQn
uses standard 1~ 100NS RAM (DRAM) ctup s.
TRAM(Tranglatkln RAM) is used lo map ou! bad merrory
seclions during power -up and to ensure long tern com·

p31ibilily with 05/"2 ....

$169

BOCA RAM 50/60 . Upto<~ lormooe1so-60 ° 0
w a~

stale expanded.extended and base mem ory • Uses

\~O ·RA M (OIP)

$1 69

8
0
0

and compatib le s. Connecis lo an 8-brl PC·bus and pro ·
vides one 25-pin pmllel port one 9·pin &eria l port. an
optional 25·pin &e rial port, and a clock/cal endar $59

10/A T · hpands lhe peripheral capab1l1les ol

INM PCs.
XT5, AT g, a.nd eompallb! ~ by p1ovtdmg a9·p1n serial port
anda25 ·pinparallelpor1. 0plional25 -pinserial po1 1also
availablelor lurthcr expan6ion. lns!allationolthis 8-bil
board is easy··Simpfy set the jumpe1s and install $69

BOCA MCA Parallel Card (tor P5r.!i $99
BOCA MCA Serial Card (tor PS/"11 $169
2 Year Warranty

5
3

3

EVER EX
RAM 3000 DELUXE ·Up to 3 MB. S.lo:lable
memory addresses.Expanded Memory Spec1lica11ons
(EMS)4.0/0Sl2. Can be used to back1ill base merrory up lo
640K and the rest as e~herExpanded or Extended or both

US<S 256K O·RA M.................................... $99.00

RAM

TINY TURBO

'°'""

~~~:~~o~u~~~ 1 1~~5S:e~:a~~·~ ·h1ps 1/1'8 1~ 1

10/XT · e.dends the per1pheralcapab1hhesol IBM PC5.XTs

ACCELERATORS

MONOCHROME
GRAPHICS CARD

VGA graph ics card displays 800X560. VGA. EGA. CGA.
MOA al'"(! Hercules in d1g1lal mode. ... ..... $219

adapter Iha! displays "Arf\/ Software, Any Monitor, Arf\/
Time' Displays 800X600. 640X480. VGA modes 11 &
12. EGA. CGA.MOA, Hercules in digital mode $199

seria lcab le Gumnt e«I EMS4 Q1rrjQ&"2compatibl e.E'aS"f
-4 ·k:eyll ro ke ln'1al1at1on U&e &256 and/or 1MB SI MM S

800 X 600 • 16 Colors

expm:led ind/or extended mem ory n well as other VO
capab1lrt ie1 !or Ah and compa11ble5 Provides up to 4

BOCA RAM SOZ- 2~. Owa it slate upanded amYor

TOLL-FREE

cess Includes on e 1en1I and one parallel por1 plus a hec

ORCHID
DESIGNER 800 VGA

VIP™ · (VGA Improved Per1ormance) BIOS compatible

EGA WON DER 800+ · vmaiio EGA graph cs

tor th e!BM PSl2 -Yci dels 50.60 arrj8Q • Guaranteed EMS
-4 .0and0St.!Compat1 ble.• E.asy1olns1 all wr!honly 4 kcy
stro kes U&es256ancVor1 MSSI MM'S ..... $319

0 wait '11l e card !or PS/2 Mod el5 50 , 50Z, 60. 70 and 80
which lul~ 1uppon1 both 16·brt and 32·bl\ rrcmory ac ·

VGA WONDER 256™ ·1256Kvideome""IY·
user upgradeable) Same asVGA WONDER 51za'. CK·
ccpt 800X600 in 16 colors and 1024X768 in 4

Iha! provides up to8 MBand two &trial ports on one board

RAMQUEST EXTRA 16/32 ·The co~ O·BMB.

I ' •

Artic le on Advanced
High·Speed
Ma lh-COprOCes50rs
lroml.l.T.
ALL AVAllABLE
See Price& Abov e

OUTSIDE CA
CALL

ORCHID

$ 99

Tatldpar.11/l'llterabul&Peed
64X 1 I 25611/\ MX1

UNl--002 RT

.. $89

Expands IO 384Khu SEFVPAR/CLOO alTll! port
Uses 64K O·RA MS

D-RAM TESTERS

VGA EDGE™ •

llill MAGAnNE

......... ......... $129

6450379

BOCARAMIAT 1/0 PLUS . 0t1 ""'""'"'""''

!or IBM PSl'l mo de ls 25,30 and true 8-bit PC-bus com
FASTER · EASIER
AS !EEN IN SEPTEMBER

UNITEX

1MGXQ·SONS ... $189

PLUS . 011"' """'"''""1.

expa('rjed ancVor ex'\encled mem ory for the IBM AT and
16·b~ compabllbles. Operates in a sys!ern up lo 33MHz
and is set up lhrough software. w1lh the conligura1ion
sto red in EEPROM. U~ 120NS 1 Meo RAM chips Avail·
able In tour conll gura!ions. OK up to 8 Meo .. $149

BOCARAM 30 · alullleogthexpaoocdme""IYboard

For 70E61/121

SOZ &5SSX

.. . $89

tended memory for lhe IBM AT and 16-b~ compallbles.
Will operate In syst ems at speeds up 10 16MHz Ur.es
S1andard lSONS RAM ch ips. Can brini;Y\T conventiona l
memory up to 640K, provid e 11 maximum 2 Meg ol UM
EMS4 .0and/or rmx. 4 Mcgolex1endedmeimry. $129

336(1 (; EI 11 1n1lon 801rd
PORTABLE 386 (1M::l Memory Upgrade)

s;

...

TOP HAT II - TopMT II has 128s o!deredon the board

BOCA RAM/AT · Conwn1 1onal, expanded ancVor ex·

$1429

w/ 1 6~

$5.00

~

BOCA RESEARCH

ADD-ON MODULES

355 s
3116(16
2116 E
SLTIZ86
PORTABLE 386

·

MEMORY EXPANSION BOARDS

.... I I

·Fas!erthansta ndard
·s year Warranty

4164 · 150NS
4164·120NS
4164· 100NS

SI~

•
I

256 X4·120NS
256 X4·\00NS
256 X4· SONS

$88
$118
$165
$120
$189
$208
$285
$305
$350
$450
$549

· ·

Free ~

CA ResidentsCall Toll
1-800-843-8414
Customer Service#: 714/730-9527
TOLL FREE OUTSIDE CA: 1/800/533-0055

8087 ·3(5 MHZ)
8087·2(8 MHZ)
8087·1
80287-6
8028 7·8
60287·10
BOC287· 12
80387·16
80387·20
80387·25
80387·33

l•I

4025 S. Industri al Blvd.
Las Vegas , NV 89103

$895

0
0
5
5

Prices SubJeC1 lo Ch.lngc

8000-Up lo 8MB capacity/support& base . ex·
!ended or expanded memory in any combination. Fully
compatable w ~h LollJS.11nle V M1cro5011 EMS 4 0/ EEMS
Supports multitasking andOMAmu ttilasking 1n ha1<1Nare
Sottwa1e configurable (no dip sw itches lo st!) Full 16MB
window !or luture expansion o1 l olu&/ lnteV Microsoh
EMS 4.0. 9walt &!ates, uses \MG O·RAM (OIPJ $279

RAM

10000-Up to 10 MB capacity/&upp ons base, ex·
tended or expanded memory in arf\j comnbinat1on Com
patable wllhlo1us/tnteVM1cro50h EMS4.0. Opera!eswi!h
no additional wa~ slates .Uses 1~ D·A AM (01?) $179

MINI-MAGIC . (EVt38)·U'" 576K For PC Um
256K & 6"
$59
2 Year Warranty

We accept Purchase Orders from Qualified Firms, Universities and Schools
DEALER
INQUIRIES
WELCOME

California Residents Save 6o/o Tax
Call Toll Free 1-800 843-8414

Circle 346 011 Reader Service Card

INTERNATIONAL
CUSTOMERS CALL
714/730-6975

JANUARY 1990 • BYT E

401

SIMMs
1 Meg X 9-80 ns

/ IB'.m PS/2

s1 07

/ Memory

1 Meg fo r 70-E61 & 121
2 M eg for 70-E61 & 121
2 Meg for 70-A21
1 Meg for 80-04 1
2 Meg fo r 80-1 11, 3 11
2-8 Meg , 32-bit Memory Board

s175
s375
s375
s3 7 5
s975
s533

I mmPA/l· I
1 Meg & 4 Meg for all mode ls

/('~Laser Jet/
1MB

2MB

4 MB

ssss
SOUTH COAST ELECTRONICS
s235

83 65

The ULTimatc PCB layout pack"15c featuring:
I RW-runc DcslgnRulcChm.
I Trace Shove and Re:rouic·Whdc·Movc
I Autoroute by wmdolll,component or net
I 32laycrsupport:bbnd&buried.....as

I Curndandal18l11af1ram
I fuDS MTsuppon
I Polllerful placement tools
I Backannotation:ptn/g;iteslllap

LJ.1endt:d~1'CfS.a!S ...W!~dc5\9l~¥1dJ2bitp::rfamancr.W"1Va:i.lbk

llSA/Cuwda: ULllmau:Tcdirr:llogyCorp. i l d.:(406) 43 96944
Ul/hdaod: lIT.llmateTcdlrx:ilogy(UK)Ltd • Td.:(07l4)1112030
Ult

(213) 208-3260 Fax (213) 208-3282

ASK FOR YOUR rRll DEMO DISK

(800) 289-8801
Circle 344 on Reader Service Card

Circle 289 on Reader Service Card

FAX I Phone Switch II
Phone jack
I.in c jack
l'or the inconHll J.! phont'

Fnr yom ph one, l'l!Xor
Kcy'Ji·k phonr Sy,rt· m

E/EPROM & MICRO
PROGRAMMER

~

hnl'.

Eil
l;;ll; ----~

Power jack
12 volt/\Cp l11 g.

$895

F;i:-.:/M o d c~11 Jn ck
l'nr vour·

fa~

or

rrn 11 i1·m

•

Co nnects your fax and phone to a
single line
• Works with all teleph ones, PBXs, Key
Systems, Mod ems. Answering
Machines or Fax Machi nes.
• Fully Automatic, only $179
To order or hear a demo,
call : {415) 547-2902

• EP-1140 includes: software, cable, user's
manual, 2 free software update coupons,
loll-free technical support, one-year warran
ty & a unconditional 30-day money back
guarantee
•Programs 24-, 28-, 32-& 40-pin E/ EPROMs
•Supports B74X & B75X series
microcontrol lers
• Connects to a standard para llel P.Ort
• 32-pin model, EP-11 32, avai lable for $695

The Engineer's Programmer™

CALL TODAY 800-225-2102

ESS
1900 Powell Street, Suite 205
Emeryvill e, CA 94608

Circle 115 on Reader Service Card

DON'TMOVE
WITHOUT TELLING

E\JTE
CLIPOUT ~
THIS FORM
AND MAIL
TO:

BYTE Magazine
P.O. Box 555
Hightstown, NJ 08520

BP~

l 068 l Hoddington , # 190, Houston, TX 770 43
7 13/ 461 -9430 FAX 713/46 1-74 13

Circle 51 on Reader Service Card
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Mobil

4

Ford Motor

5

IBM

6

Texaco

7
8
9

·standard Oil (Ind )
Standard Oil of Cal.

10

General Electric

El d u Pont

11

Gulf Oil

12

At lantic Richfield

13

Shell Oil

14

Occidenta l Petroleum

c.

N

15

U.S. Steel

16

Ph illips Petroleum

27
million
Americans
can't read.
And guess
who pays
the price.
Every year, functional
ill iteracy costs America n
business bi llions.
But your company can
fight back ... by joi ning
your local community's
fight aga inst ill iteracy.
Cal l the Coalition for
Literacy at toll-free
1-800-228-8813 and fi nd
out how.
You may f ind it's the
greatest cost-saving
measu re your company
has ever taken .

.;;

~
~ ""....

~

3

A literate
America isa
good investment.

.... ~
~~

~<i)

~

1i

!!!

'Cluj
m

.

"

c.

Exxon
General Motors

• fou:43Q~90b

• fou:ll1 5l2J

Htldq1WtU1:lIT.Tlma1eTcdirr:llogyB.V.1Td.:(+3 1)2 159·44424 • fax:4 H45 ·

lJLTl~rl\'[j'rn:
m:otNOU>'iiYu=-'

10920 Wiishire Blvd. Ste 1100, Los Angeles, CA 90017

1
2

n!'I

~

§

"

~

z

0

~~ C~alition for Literacy

I•mer

B-Brr COPROCESSORS
8087
8087-2
8087-1

5 MHz
89.95
8 MHz 129.95
10 MHz 169.95

Oel'id'c

HIGH-TECH
SPOTLIGHT

5 YEAR
..,ARR'ANTY
''"

"

16-Brr COPROCESSORS
80287
80287-8
80287-10
80C826

6 MHz
8 MHz
10 MHz
12MHZ

139.95
209.95
239.95
299.95

I stopped recommending CGA display systems to my
friends about 4 years ago. At the time, the cast per
pixel ' was lower tor CGA than EGA, and my suggestion
was frequently Ignored. Now, however, VGA has a lower
cost per pixel than either CGA or EGA. In tact you should
expect to get about 60% more resolution tor your dollar
with VGA as compared to CGA.

32-Brr COPROCESSORS
80387-16 16 MHz 359 .95
80387-S X 16 MHz 319.95
80387-20 20 MHz 399.95
80387-25 25 MHz 499.95
80387-33 33MHz 649.95

This Isn't just a numbers game. Operator comfort and
display presentation are the real key Issues. With more
and more programs using a GUI (graphical user
Interlac e), the need tor high resolution color Increases.

EPROMS
PART#
2716-1
2732A
2764
2764-250
2764-200
27128
27128A-200
27256
27C256
27512
27C101-20

SIZE
2048x8
4096x8

8 192x8

SPEED
350ns
250ns
450ns

8192x8
8192x8
16384x8
16384x8
32768x8
32768x8
65536x8
131072x8

250ns
200ns
250ns
200ns
250ns
250ns
250ns
200ns

Vpp
, 25V
21V
12.5V
12.5V
12.5V
12.5V
12.5V
12.5V
12.5V
12.5V
12.5V

PINS PRICE
24
3.95
24
3.95
3.49
28
28
3.69
28
4.25
28
4.25
28
5.95
28
4.95
5.95
28
28
7.95
32
24.95

$129

EPROM
PROGRAMMER

Reading text on a CGA display is not particularly easy
tor any length of time. The !Ines seen to run together and
during scrolling the first few !Ines on the screen flicker.
With VGA, and to some extent EGA, those complaints
disappear. They are replaced with comments about the
smooth line edges, realistic shading, rapid screen
updates, and lllellke colors. In 256 color mode, from a
palette of 256 thousand colors, the ability of a VGA
display to render near photographic Images must be
seen to be appreciated.
ii the move to lull color VGA Isn't In your pocketbook,
please let me suggest a monochrome VGA system a s

an alternate choice. With 16 or 64 levels of gray scale, II
Is particularly useful tor desktop publishing where your
printer doesn't do color anyway.
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- PROG RAMS 27XX AND
27XXX EPROMS UP TO
27512

PART#
4116-150
4164-150
4164-120
4164-100
TMS4464-12
41256-150
41256-120
41256-100
41256-80
414256-100
414256-80
1 MB-120
1 MB-100
1 MB-80

SIZE
16384x 1
65536x1
65536x1
65536x 1
65536x4
262144x 1
262144x1
262144x1
262 144x1
262 144x4
262144x4
1048576x 1
1048576X·1
104 S576x1

SIMM/SIP MODULES
PART#
41256A9 8 -12
41256A9 B-80
421000A8B-10
421OOOA9B·10
421000A9 B-80
256K9SIP-80
256K9SIP-60
1MBx9SIP-80

SIZE
256K x 9
256K x 9
1MB x8
1MB x9
1MB x9
256K X 9
256K X 9
1M8 x9

PART#
HM6116LP-2
HM6264 LP-1 5
HM6264LP-12
HM43256LP-15
HM43256LP-12
HM43256LP-10

SIZE
2048x8
8192x8
8192x8
32768x8
3276Bx8
32768x8

i.1.111f111t1 l •lllllltl

SPEED
120ns
80ns
100ns
100ns
sons
eons
60ns
sons

FOR
SI MM/PC
SI MM/PC
SIMM/MAC
SIMM/PC
SIMM/PC
SIP/PC
SIP/PC
SIP/PC

PRICE
36.95
49.95
109.95
113.95
119.95
54.95
64.95
124.95

SPEED
120ns
tSOns
120ns
150ns
120ns
tOOns

PINS
24
28
28
28
28
28

PRICE
5.49
4.95
6.49
13.95
14.95
15.95

Derick Moore, Ditector ot Engineering
•pixel = picture element, one dot on the screen

- READ, WRITE, COPY,
BLANK CHECK AND VERIFY

- SHIRT POCKET SIZEI
•ACCEPTS ANY STANDARD EPROM
•ALL SIZES UP TO 4 AT A TIME
- ERASES MOST EPROMS IN 3 MINUTES
- INCLUDES WALL PLUG POWER SUPPLY

- SOFTWARE FOR HEX AND INTEL HEX FORMATS

DATARASE II

• SUPPORTS VARI OUS
FORMATS AND VOLTAGES

PI NS
16
16
16
16
16
16
16
16
16
20
20
18
18
18

STATIC RAMS

SOLDER STATION
•
•
•
•

DATARASE ll
EPROM ERASER

• SPLIT OR COMB INE
CONTENTS OF SEVERAL
DI FFERENT SIZED EPROMS

SPEED
150ns
150ns
120ns
tOOns
120ns
150ns
120ns
100ns
sons
100ns
sons
120ns
100ns
sons

UL APPROVE D
ADJ USTABLE HEAT SETTING
TIP TEM PERATURE RE ADOUT
REPLAC EMENT TIPS@ $2.95

168-3C

$59.95

FR-4 EPOXY GLASS LAMINATE WITH GOL D PLATED
EDGECARD FINGERS AND SILK SCREENED LEGENDS

MOD-EPROM

MODULAR PROGRAMMING S YSTEM
EACH OF THE MODULES IN THIS SYSTEM USE A COMMON HOST ADAPTOR CARD, SO YOU CAN USE JUST
ONE SLOT TO PROGRAM EPROMS, PROMS, PALS & MORE!

FORXT
JDR-PR1
JDR-PR2
JDR· PR2-PK

WITH +5V AND GROUND PLANE
ABOV E WITH 1/0 DECODING LAYOUT
PARTS KIT FOR JDR-PR2 ABOV E

JDR· PR10
JDR-PR10-PK

BIT WITH 1/0 DECODING LAYOUT
PARTS KIT FOR JDR ·PR 10 ABOVE

27.95
29.95
8.95

FOR AT

COMMON HOST
ADAPTOR CARD $

2!J95

- UNIVERSAL INTERFACE FOR ALL
THE PROGRAMM ING MODULES!
- SELECTABLE ADDRE SSES
PREVE NTS CONFLI CTS
• MOLD ED CABLE

MOD-MAC

UNIVERSAL $
MODULE

49

ft9S
_,-

• PROGRAMS EPROMS, EE PROMS, PALS ,
Bl-POLAR PROMS, 8748 & 8751 SE RIES
DEVICES; 16V8 AND 20V8 GALS
(GENERIC AR RAY LOGIC)
FROM LATTICE, NS, SGS
• TESTS TTL, CMOS,
DYNAMIC& STATIC RAMS
• LOAD DISK. SAVE DI SK,
EDIT, BLANK
CHECK, PROGRAM,
AUTO, READ MAS TER ,
VERIFY AND CO MPAR E
•TEXTOOL SOCKETFOR
.3· TO .6· WIDE C'S ( 8-40 PINS)

MOD-MUP

EPROM MODULE
• PROGRAMS 24·32 PIN EPROMS, CMOS EPROMS &
EEPROMS FROM 16K TO 1024K • HEX TO OBJ CONVERTER
• AUTO, BLANK CHECK/PROGRAMNERIFY· VPP 5, 12.5, 12.75.
13, 21 & 25 VOLTS • NORMAL, INTELLIGENT, INTERACTIVE &
QUICK PULSE PROGRAMMI NG ALGOR ITHMS

MOD-MEP
MOD-MEP-4 4·EPROM PROGRAMMER .. .. . .......... 1169.95
MOD-MEP-8 8·EPROM PROGRAMMER . .
...... 259.95
MOD-MEP-16 16-EPROM PROGRAMMER ..
.. 499.95

PAL MODULE
• PROGRAMS MMI, NS, Tl 20 & Tl 24 PINE DEVICES • BLANKO
CHECK, PROGRAM , AUTO. READMASTER. VER IFTY &
SECURITY FUSE BLOW•

MOD-MPL

OTHER M ODULES
MOD·MMP MICROPROCESSOR PROGRAMMER ..... 1179.95
MOD-MIC DIGITAL IC & MEMORY TESTER .
.... . 259.95
MOD-MBP Bl-POLAR PROM PROGRAMMER .. ... ..... 499.95

CUPL SOFTWARE
COMPLETE ENTRY-LEVEL PAL DEVELOPMENTSUPPORTS
PLD'S FROM ALL MANUFACTURERS. INCLUDES PAL
COMPILER , SIMULATOR AND DESIGN EXAMPLES

MOD-MPL-SOFT

Circle 6 on Reader Service Card (DEALERS: 7)

34.95
12.95

FORPS/ 2
JDR-PR16
JDR-PR16-PK

16 BIT WITH 1/0 DECODING LAYOUT
PARTS KIT FOR JDR ·PR 16 ABOVE

49.95
15.95

EXTENDER CARDS
SIMPLIFY PROTOTYPING AND TESTING
EXT-8088
EXT-80286

8-BIT FOR 8088 MOTHERBOARDS
16-BIT FOR 2861386 MOTH ERBOARDS

29.95
39.95

CABLES AND GENDER CHANGERS
MOLDED; GOLD-PLATED CONTACTS; 100% SHIELDED
CSL-PRINTER
CBL· PRNTR-25
CBL-PRINTR-RA
CBL-DB25-MM
CBL-DB25-MF
CBL-9-SERIAL
CBL-KBD-EXT
CBL-CNT-MM
CBL-FDC-EXT
CBL-MNT-9
CBL-MNT-15
CBL-MODEM
GENDER-VGA
GENDER-9-25

6 FT . PC PRINTER CAB LE
9.95
25 FT. PC PRINTER CABLE
15.95
RIGHT ANGLE PRINTER CABLE
15.95
9.95
0 8 25 MALE·DB25 MALE 6 FT.
0825 MAL E-0825 FE MALE 6 FT.
9.95
DB9 FEMALE· DB25 MALE 6 FT .
6.95
5 FT. KEYBOARD EXTENS ION
7.95
36-PI N CENTRONICS -MIM
14.95
9.95
37-PIN EXT. FLOPPY CABLE
9- PI N MONITOR EXTENSION
6.95
15-PIN MON ITOR EXTEN SION CABLE 9.95
6.95
MODEM -DB25-DB25 FEMALE
089-0815 ADAPTOR
4.95
4.95
DB9·DB25 SER IAL ADAPTOR
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UPRIGHT CASE

$24!195
ACCOMODATES ALL MOTHERBOARDS
INCLUDES 2SO WATI POWER SUPPLY
MOUNTS FOR 3 FLOPPY& 4 HARD
DRIVES
TURBO AND RESET SWITCHES
SPEED DISPLAY, POWER, DISK LEDS
MOUNTING HARDWARE, FACEPLATES
AND SPEAKER INCLUDED

CASE·100
CASE-200 SUPER UPRIGHT-HOLDS 11 DRIVES
CASE·120 MINl·UPRIGHTW/200WATI PS ..

MINI 20MHZ 386
•NORTON SI 21..0 •LANDMARK AT SPEED 26.3
• MEMORY INTERLEAVING FOR NEAR ZERO WAIT STATES
• SOCKETED FOR 80367 COPROCESSOR • USES SONS OR
100NS, 2S6K OR 1MB SIP/DIP RAMS • 16MB RAM CAPAC ITY:
6MB ON BOARD. 6MB USINGOPTIONAL RAM CARD (©KB
INSTALLED) · FIVE 16·BIT SLOTS. TWO 6-BIT SLOTS, ONE 32
BIT SLOT FOR PROPRIETARY RAM CARD •STANDARD XT
HOLE SPACING • AMI BIOS • MEASURES 8.S" X 13"

MCT·M386-20
MCT-M386-M 6MB RAM CARD, ©KB IN STALLED

$99.95

MCT-M286-20N

$28!195

16MHZ286

MINl25MHZ
386CACHE

· NEAT CH IPSET • 16/1 0MHZ KEYBOARD SELECTABLE
SPEEDS • USES 60267· 12 MATH CO-PROCESSOR

•NORTON SJ 30.5 •LANDMARK AT SPEED 40.7
• 2SMHZ 60366 • 16MHZ/2SMHZ SELECTABLE SPEEDS
• REQUIRES ONE ADDITIONAL MEMORY CARD LISTED
BELOW • USES MEMORY CACH ING FOR SUPE RIOR
PERFORMANCE • MEMORY INTERLEAVING FOR NEAR 0
WAIT STATE OPERATION · SOCKETED FOR 60367 OR
WEITEK 3167 COPROCESSORS

MCT-C386-25 ........•.•••. •.•••.•.•..•..................•....• $1 199.00
4MB RAM CARD USING 2S6KX4 DRAMS(©K INSTALLED)

MCT-C386-M4 ...............................•.••...............•.. $99.95
6MB RAM CARD USING 2S6KX1 OR 1MBX1 DRAMS(©K INST)

MCT-C386-M8 ..................•....•.................•.•......... $99.95

~~¥-~~~ir.11%u.~~~~..~.1:'..~.~.~~.~.:. .~~·~·~·~·~·~·(·~~·1·N$s;~. 95

FULL SIZE 25MHZ 386

•NORTON SI 20.3 •LANDMARK AT SPEED 26.3
• NEAT CHIPSET HAS POWER TOCOMPETE WITH 366
SYSTEMS • USESDIPS OR SIPS, EXPANDABLE FROM
S12K TO 6MB • 20/ lOMHZ KEYBOARDSELECTABLE SPEEDS
•AMI BIOS • SHADOW RAM AND PAGE INTERLEAVED
MEMORY FOR SUPERIOR PERFORMANCE ·FAST 0 WAIT
STATE OR 1 WAIT STATE FOR SLOWER RAM • 6.5" X 13" FITS
MOST XT, MINI-AT AND FULL SIZE AT CASES• FIVE 16-BIT &
THR EE 6·BIT EXPANS ION SLOTS · SOCKETED FOR 60267-12
MATH CO·PROCESSOR

$999

•NORTON SI 29. 7 •LANDMARK AT SPEED 32.5
• 2SMHZ 60366 MPU • 10MHZ/2SMHZ KEYBOARD
SELECTABLE SPEEDS • 16MB ON ·BOARD RAM ON -BOARD
USING SIMMS (©KB INSTALLED) • SHADOW RAM FOR BIOS
AND VIDEO • EIGHT EXPANSION SLOTS (FIVE 16·BIT, THREE
6·BIT) • ADJUSTABLE BUS SPEEDS • INTERLEAVED MEMORY
• NEAR ZERO WAIT STATE OPERATION • AMI BIOS

MCT-386MB25
MCT-386MB20 20MHZ VERSION ........................... $799.00

MONITORS

MCT-M286·16N

NoRToN

SI 16.2 /

l..ANo.,..••

MCT-M286-12N

NORTON

SI 12.0 I

WOMARK

AT 15.5

10MHZ286
• AT·COMPATIBLE • 6/10MHZ KEYBOARD SELECTABLE
SPEEDS • EXPANDABLE TO 4MB ON BOARD USING 1MB
DRAMS (©KB INSTALLED)· USES 256K OR 1MB DRAMS
(120NS FOR 1WAIT, 100NS FOR 0 WAIT STATES)

MCT-M286·10 NORTON SI 14.3 / LINO....RK AT 16.5
MCT-M286·12 6112MHZ VERSION ............................. $199.95

10MHZ 8088

$9fJ95

• NOW USES LOW-COST 2S6K X 4 1MB DRAMS • XT
COMPATIBLE ; OPERATES AT 4.77/lOMHZ •KEYBOARD
SELECTABLE CLOCK SPEEDS • SOCKETED FOR 8067· 1
COPROCESSOR • 6 EXPANSION SLOTS • MCT BIOS • 640K
RAM CAPAC ITY (©KB INSTALLED)

MCT-TURB0-10 NORTON SI 2.1
MCT·TURBO 6MHZ VERSION ............................ ....... $89.95
MCT-XMB STANDARD 4.77MHZ MOTHERBOARD . $87.95

REUSYS MULTISYNCH

$429.95

• 14" NON-GLARE SCREEN • 1024 X 766 MAX RESOLUTION
• CGNEGNVGA COMPAT IBLE • TIUANALOG MODE

EGA MONITOR

$339.95

.,4· NON-GLARE SCREEN WITH 640 X 350 MAXIMUM
RESOLUT ION • DISPLAY 16 COLORS SIMULTANEOUSLY

EGA-MONITOR

14" SCREEN MONO

B Y T E • JANUARY 1990

• NUMERIC KEYPAD DOUBLES AS A SOLAR-POWERED MULTI·
FUNCTION BUSINESS CALCULATOR · 101KEYS•12
FUNCTION KEYS · XT/AT & PS/2 COMPATIBLE

FC-3001

ENHANCED KEYBOARDS
BTC-5339 101 ·KEY WITH 12 FUNCTION KEYS ............ $69.95
BTC-5339R COMPACT 101-KEY, 30% SMALLER ...... $79.95
MAX-5339 101 ·KEY MAXl·SWITCH .............................. $84.95
K103·A AUDIBLE "CLICK" 101-KEY KEYBOARD ........... $84.95

STANDARD KEYBOARDS
BTC-5060 84-KEY WITH 10 FUNCTION KEYS .............. $59.95
MAX-5060 MAXI-SWITCH 84-KEY .............................. $64.95

$359.95

VGA-MONITOR

404

WITH 200W POWER SUPPLY. FOR 6086 OR MINl-286 BOARDS.
NOTE: CASE S DO NOT INCLUDE DRIVES.

·NEAT CH IPSET • 12/8MHZ KEYBOARD SELECTABLE SPEEDS
· USES 80267-6 MATH CO·PROCESSOR

• 14" ANALOG VGA MONITOR • GLARE RESISTANT SCREEN
720 X 460 MAXIMUM RESOLUTION • TILT/SWIVEL BASE

VGA-PKG

WITH150W POWER SUPPLY. FOR 6066 OR MINl-266 BOARDS.

CASE.JR-200 •...................................•.............. $189.95

12MHZ286

REL YSIS VGA MONITOR

VGA COLOR AND CLARITY AT AN EGA PRICE! • 6-BIT VGA
CARD IS FULLY COMPATIBLE WITH IBM VGA • 720 X S40
MAXIMUM RESOLUTION , 640 X 460 IN 16 COLORS • S26 X 460
RESOLUTION IN 256 COLORS • HIGH RESOLUTION ANALOG
MONITOR • EGNCGNMONCHROME AND HERCULES
COMPATIBLE• DRIVERS FOR WINDOWS, GEM, 1·2·3,
SYM PHONY, AUTOCAD AND VENTURA

CASE-70 FULL SIZE SLIDE CASE .............................. $89.95
CASE-50 FOR 8066 OR MINl -66 MOTHERBOARDS .. $59.95
CASE-FLIP FLIP·TOP XT·STYLE CASE ..................... $39.95
CASE-SLIDE SLIDE TYPE XT·STYL E CASE ... ..... $39.95
CASE.JR ................•.•...•.••.•.•..•................•........ $149.95

AT 21.1

JDR·MULTI

VGA PACKAGE

STANDARD
CASES

$139.95

• GLARE-RESISTANT 14" SCREEN WITH AMBER DISPLAY
• 720 X 350 RESOLUTION • TILT/SWIVEL BASE

GM·1488
MONO-VGA GRAY SCALE VGA MONITOR ................ $139.95
MONO-SAMSUNG SAM SUNG 12· FLAT SCREEN . $129.95
JDR-MONO 12· MONO WITH GREEN SCREEN ......... $69.95
JDR-AMBER 12" MONO WITH AMBER SCREEN ........ $69.95
NEC-MULTl-30 NEC MULTl·3b MULTISYNC ........... $649.00
CM·1430 SE IKO DUAL FIXE D FREQUENCY ............... $599.00

POWER SUPPLIES
135WATT
• FOR XT • 110-220V SWITCH
• UL APPROVED
• +5V@15A, +12V@ 4.2A,
·SV@ .SA, -12V@ .SA

PS-135
ll9.95
PS-150 1SOWSUPPLY
69.95
9.95
PS-200X 200W SUPPLY

200 WATT
• FOR AT • 110-220V SWITCH
• UL APPROVED
• +SV@20A, +12V@7A,
-5V@ .SA, -12V@ .SA

PS-200
$89.95
PS-250 2SOW SUPPLY $129.95

Circle 6 011 Reader Service Card (DEALERS: 7)

MICROPOLIS
HIGH SPEED HARD DRIVES

157.5MB

23Ms

$949

135 5 FU LL HEIGHT DR IVE WITH ESD I INTERFACE
1355-PK G ESDI DRIVE & CONTROLLER ................. $ 104 9 .00
1375 FULL HEIGHT DRI VE W/SCSllNTERFACE ........ $999.00
1375-PKG SCSI DRIVE & CONTROLLER ....... ......... $1 0 99.00

HARD DISKS

DRIVE KITS

21.4MB $249
$199 65.5MB $389
32.7MB $2 79
32.7MB $219 B0.2MB $569
42.BMB $339 s4.9Ms $499 &)>Seagate
21.4MB

.--~~~~~~~~~~~~~~~~~~~

• 80 TRAC KS • 135 TPI • ULTRA HIGH DENSITY
• READ/WRITE 720K DI SKS. TOO
• INCLUDES ALL NECESSARY MOUNTING HARDWARE
F 00 1.44X BLACK FACE PLATE

XT ATF/H
Krr
Krr

SIZE

MODEL

AVG.
SPEE

21.4MB
32. ?MB ALL
42 .8MB
43 .1MB SCS I
65.5MB ALL
80.2MB
84 .9MB SCSI
122.7MB ALL

ST-225
ST-238
ST-251-1
ST-251N
ST-2n-1
ST-4096
ST-296N
ST-4144

65MS
65MS
28MS
40MS
28MS
28MS
28MS
28MS

5· 114"
5-1/4"
5-1/4"
5· 1/4"
5·114"
5-1/4"
5-1/4"
5· 1/4"

21.4MB
32. 1MB ALL

ST-125
ST-1 38

40MS
40MS

3-1/2"
3· 1/2"

$259
$289

$249
$279
$389

$309
$379
$449

$449
$759

$549
$679
$859

$299
$339

$373
$429

KITS INCLUDE HARD DRI VE, DRI VE CONTROLLER,
CABLES AND JDR'S DETAILED INSTRUCTION MANUAL

F DD 1.44A BEIGE FACEPLATE
FDD-1 .44SO FT SOFTWARE DRIVER ........................... $ 1 9 .95
MF355A 3· 1/2" MITSUBISHI 1.44MB, BEIGE ....... ........ $129 .95
MF355X 3· 1/2" MITSU BI SHI 1.44 MB. BLACK ..
.. $129.95
FDD -360 5- 114" DO UBLE·SIDED DD 360K .... ............. ..... $69.95
F D-558 5-1/4" TEAC DOUBLE-SIDED DD 360K .............. $99.95
F DD-1 .2 5-1/4" DOUBLE·SIDED HD 1.2M ........................ $95.9 5
FD·55 G 5· 114" TEAC DOUBLE·SIDED HD 1.2M ...... ..... $129.95

~.;f

MODULAR CIRC UITTECHNOLOGY

MULTIFUNCTION 1/ 0 CARDS

1.44MB

MULTI 1/0 CARD

$49.95

• 9600/480012400/ 1200 BPS • FULL DUPLEX • ASYCH RONOU S/
SY NCHRONOUS • MNP-5 FOR 100% ERROR FREE
TRANSMISSIONS • CC ITV.32, V.22/BI SN.22, BELU212A
COMPATIBLE • DATA COMPRESSION ALLOWS 19.2K BAUD
P R 0 -96E

EXTERNAL 2400 BAUD

$149 95

• 2400/ 1200/300 BPS • REQUIR ES SER IAL PORT & CABLE
P R0-24E
P R 0 -241 2400 BA UD INTERNAL MODEM 1/2 CAR D ..... $99 .95

.;~

MOOtJlAR Clltlrf TEClllOLOGY

4800/2400 BPS FAX MODEM

$14995

MULTI 1/ 0 FLOPPY

4 DR IVE CONTROLLER

FLOPPY DISK

$ 59.95

$29.95

286/386 MULTI 1/ 0 CARD

$79.95

DISPLAY CARDS

RLL HARD DISK

16-BIT VGA

$89.95

$169.95

CGA CARD

$199 95

$49.95

• USER SELECTABLE CONFIGURATION TO 576K • USES 64 K
AND 256K DRAMS (0K INSTALLED)
MCT RAM

MCT - CGP WITH PRINTER PORT ...... ............. .. .. .. .. $49.95
CG-CO M P COMPOS ITE ADAPTOR .. .......................... $4.95

2 86/ 386 EXPANDED MEMORY $129.95

XT AND AT-COMPATIBL E • HER CULES COMPATIBLE
MONOG AAPHI CS • SUPPO RTS LOTUS 1-2-3 • HIGH AESOLU·
TION 720 X 348 DI SPLAY · VLSI CHIPS • CONFIGURE THE
PARALLEL PAINT ER POAT AS LPT1 OR 2
M C T-M GP

MONO GRAPHICS

• USER EXPANDAB LE TO 2MB USING ! MB DRA MS •
CONFOR MS FU LLY TO LI M EMS 3.2 • RAM DISK SOFTWA RE
MCT AEMS
MCT-EMS XT COMPATI BLE EMS CARD
$99 .95

RAM CARD
$89 95
FOR HP LASERJET
• FOR LASERJET SERIE S II PAINTERS
• USER EXPANDABLE TO 1, 2 OR 4. 5MB (0K
INSTALL ED) • USES 256K 150NS OR 1MB
120NS DRAMS
MCT - R AMJET

~~ LOGITECH MICE

$49.95

JIM'S BARGAIN
HUNTERSCORNER

PRODI GY-O CR OCR SOFTWARE .. ..

~""';" ' • THREE-BUTTON SERIES 9
lOGllfGH : ~~~?ti! ~~1~~~~~~1eLE.

$44.95

IBM·COMPATIBLE ADAPTO R FOR RGB MONI TORS • 640 X
200 MONO, 320 X 200 CO LOR RESOLUTI ON • DI SPLAYS 4
COLORS SIMULTANEOUSLY• LI GHT PEN INTERFAC E
M CT -C G

MEMORY CARDS

• UP TO 400 DP I • 32 LEVELS
'\.._.
·- ~
OF GRAY SCALE · SP EE D
OVERRUN WARN ING LI GHT· AUTO
MERGE FOR LARG E IMAGES • INCLUDES INTER FAC E CARD
• INCLUDES SCANEDIT II , & DR. GEN IUS SOFTWARE
G S-4500

$149.95

EGA CARD

• 640 X 350 HI GH RESOLUT ION· DISPLAYS 16 COLORS
AT A TIME • COMPATIBLE WITH HERCULES. CGA AND IBM
MONOCHROME • SOFTWARE DRI VERS FOR WINDOWS,
LOTUS, CAD, AND MO RE • 256K VIDEO RAM
MCT -EGA

• CONTROLS 2 HARD & 2 FLOP PY DRIVE S (360K/720K/1.2MB/
1.44 MB) ·CONCU RR ENT ACCESS TO HARD & FLOPPY DRIVES
MCT FAFH

SCANNER

$199.95

MCT-VGA-8 8-BIT VERSION ........ ......................... $169.95

$149.95

• FLOPPY/HARD DISK CONTROL IN AN AT DESIGN •FOR UP
TO 2 FLOP PIE S (360K/720K/ 1.2MB/1.44MB) & 2 HA RD DRI VES
MCT-AFH

576K RAM CARD

$59.95

• 640 X 480 IN 16 CO LORS • 256K VIDEO RAM EXPAND-ABLE
TO 512K • 64 LEVELS OF GRAY SCALE
MCT - VGA - 16

•SU PPORTS 2 ALL HARD DR IVES • 50% FASTER DATA
TRANSFER • DES IGN ED FOR XT-COMPATIBLES
M C T -RLL

2 86/ 3861:1 INTERLEA VE

$119.75

• SERIAL, PARALLEL AND GAME PORTS • USES 16450
SER IAL SUPPORT CHI PS FOR HI GH SPEED OPERATION
M C T-AIO

• SUPPORTS 16 DRIV E SIZES INCLUDING 10. 20, 30 AND
40M B• CAN DIVIDE 1 LARGE DRIVE INTO 2 LOG ICAL DRIVES
MCT- HDC

286/ 386 FLOPPY/ HARD

• 4800 BAU D GROUP Ill FAX
TRANSMISSION ONLY • 2400 BPS
DATA MODEM • MENU DRIVEN
PROFAX SOFTWARE• SENDS DOS
TEXT. PCX & TI FF FILES TO FAX
TRANSMI SSION
M C T-FA X M

MONOGRAPH/CS MULTI 1/ 0

• CONTROL 2 FLOP PI ES • SERIAL, PARALLEL, GAME PORT,
CLOCK/CALENDAR • RUNS COLOR GRAPH ICS SOFTWARE
ON YOU R BLACK AND WHITE MONITOR
M C T-M G MIO

• INTERFACES UP TO 4 FLOPPY DR IVES TQ IBM PC OR
COMPATIBLE • DS/DD AND DS/DQ CO MPATIBLE
M C T - FDC

HARD DISK

$79.95

• SUP PORTS UP TO 2 360K FLO PPIES
• SERIAL, PARALLEL, GAME PORT AND CLOCK/CALENDAR
M CT-M IO

• XT OR AT COMPATIBLE · SUPPORTS 2 FLOPPY DRI VE S
(360K , 720K. 1.2MB & 1.44MB) • "SMART CARD" RECOGN IZES
OTHER CONTAOLLERS ··AUTOMATICALL Y ASS IGNS DRI VE
ADDRESSES, ALLOWING EASY AD DITION OF 3AD/4TH DR IVE
MCT-FDC-HD
MCT - F D C-HD4

$59.95

• SERIAL PORT • CLOCK/C ALENDAR WITH BATTERY
• PARALLEL PORT IS ADD RESSABLE AS LPT1 OR LPT2
M CT- 10

FLOPPY

9600 BAUD V.32 MODEM $699

INTERFACE CARDS

DRIVE CONTROLLERS

~·

l0GC9
SE RIAL MOUSE .......... ..... .. .............. .. ........ $98.95
l 0GC9 - C' SER IAL MOUSE ............... .. .............. .. ........ $79 .95
LOGC9-P
SERIAL MOUS E WITH PAINTSHOW .... $ 109 .95
l 0GC 9- P C SER IAL MOUS E WITH PAINT/CAD .. . .. $ 154 .95
LOG B9
BUS MOUSE ............................................... $89 .95
LOG8 9-P
BUS MOUSE WITH PAINTSHOW . .. ........ $ 104 .9 5
L O G B 9 - P C BUS MOUSE WITH PAINT/CAD .. ...... .. .... $ 1 49.9 5
' NOT PS/2 COMPATIBLE

Circle 6 on Reader Service Card (DEALERS: 7)

• 100% HARDWARE COMPATIBLE WITH
NOVELL NE-1000 ETHERNET CARD • FOR
TH ICK OR THIN ETHERNET • 15-PIN
ETHERN ET CONNECTOR • BNC
CONNECTOR FOR THIN ETHER NET
DFINET-300 8-BIT VERSION
DFINET 400 16-B IT VERS ION $239.95

_

SAVE 66% OFF THE ORIGINAL PRICE OF THIS FACTORY
REFURBISHED 8MHZ AT MOTHEABOARDI
• 6/8MHZ KEYBOARD SELECTABLE SPEEDS • 256KTO 1MB
ON-BOARD RAM CAPACITY (0 K INSTALLED)· B EXPANSION
SLOTS (SIX 16-BIT & TWO 8-BIT) • BATTERY BACKED CLOCK/
CALENDAR • SET-UP ROUTINES BUilT IN TO BIOS
R/MCT-286

•
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JENSEN & PARTNERS .......... 105
J .D.R.MICAODEVICES .... 403-405
J .D.R.MICAODEVICES .... 403-405
KADAK PRODUCTS .
342
KAYPAO .
331
KAYPRO .......
331
KEA SYSTEMS . .
275
KIL.A SYSTEMS . . . . . . . . . .
397
KNOWLEDGE DYNAMICS
392
KNOWLEDGE GARDEN .
417
KORE.INC . . . . . . . . . . . . . . . .
392
K.T. MANUFACTURING CO .
386
LAHEY .....
. ............. 118
LASEAGO .
132
LASERGO . . . . . .
132
LAWSON LABS . . . . . . . .
384
LIBRA SYSTEMS CORP . . . . . . . 386
LIBRARY OF COMP.&INFO.SCI . 241
LIBRARY OF COMP.&INFO.SCI . 240A-B
LINK COMPUTER GRAPHICS .
390
LOGICAL DEVICES . .
384
LOGICAL DEVICES .
384
LOGICAL DEVICES .
384
LOGICAL DEVICES .
384
LOGITECH .................... 61
..... 61
LOGITECH
MAP INFO . . . . . . . . . . . . . .
130
MARYMAC INDUSTRIES .
392
MATH SOFT . . . . . . . . . . . . . . . . ... 51
MATRIX SOFTWARE TECH..
289
MAXCIMA CORP .
380
MAXEM CORP . . . . . . . . . . . . . . . . 98
MCGRAW-HILLSCHOOLS(NRI) . 413
MEAD COMPUTER . . . . . . . . . . . . 396

Inquiry No.
197
198
199
200
201
203
204
208
207
208
209
210
205
211
212
213
214
215

216
217
218
219
220
221
222
223
224
225
226
227
228
359
360
230
231
232
236
233
234
235
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270

271
366
367
272
273
274
275
276
277
278
279
280
281
282
283
284
285
373
286

Page No.

MEGA DRIVE .
. .... 87
MEGATEL . . .
304
MEI . . . . . .
. ............ 38
MEI .......................... 38
MERRITT COMPUTERS .
314
MEXTEL .
148
MEXTEL . . . . . . . . . . . . . . . . .
148
MICRO MACAO MUNDO,INC . .
379
MICRO MACAO MUNDO, INC .
379
MICRO SOLUTIONS COMP.PROD . 88
MICRO VITEC .
250
MICRO VITEC . . . . . . . . . . . . . .
250
MICROCHIP TECHNOLOGY .
397
MICRONICS .
187
MICROPAESS ......... . ...... 88
MICROPROCESSORS UNLIMITED . 390
173
MICAOSIM CORP ..
MICROSIM CORP .
173
MICROSOFT ..
. .. 19
MICROSOFT .
. . 45
MICROSOFT . .
. ...... 163
MICROSOFT .............. 226,227
MICROSOFT . . . . . . . . . . . . . . . . 323
MICAOSTAA LABORATORIES .
397
MICROWAY .
284
MICROWAY .................. 347
MITCHELL PACIFIC COMP SEA . 200
MITSUBISHI .................. 157
MITSUBISHI .................. 157
MIX SOFTWARE .
329
. .... 117
MKS .....
NANAO .
. .............. 168
NANAO . . . . . . ......... . .... 168
NANTUCKET . . . . .. . . . . . . . . . . . 336
NATIONAL COMPUTER RIBBONS 106
NATIONAL INSTRUMENTS ...... Clll
NEC HOME ELECTRONICS ....... 39
NETWISE .
202
NETWISE . . . . . . . . . . . . . . . . .
202
NETWORK TECHNOLOGIES .
392
NEXT COMPUTER .
. . 6, 7
NOHAU CORP . . . . . . . . . .
346
NOATHGATE COMPUTER ... 150,151
NORTHGATE COMPUTER . .
247
NORTHGATE COMPUTER . .
267
NORTHGATE COMPUTER ... 268,269
NUMONICS ...
319
NU-MEGA .......... .......... 101
ORACLE ...................... 69
OUTPUT TECHNOLOGY CORP . . 131
OVERLAND DATA.INC . . . . .
379
PANASONIC (PAINTERS) ..... 70,71
PARA SYSTEMS ................ 79
PATTON & PATTON .. . . .
. 102
PAUL MACE SOFTWARE ......... 34
PC DESIGNS
.......... 43
PC GLOBE
140
PERCON ........... . .. . ..
380
PERISCOPE . . . . .
. .. 107
PERSONAL TEX .
258
PETER NORTON . . . . . .
245
PINNACLE SALES INT'L
294
POQET COMPUTER ............. 41
PRECISION DATA PRODUCTS
386
PROGRAMMER'S PARADISE .. 58,59
PAOTECH MARKETING ......... 161
PAOTECH MARKETING ........ 161
PSEUDOCOAP . . .
390
P.C. BRAND .
189
P.C. BRAND ..
. ... 190,191
P.C. BRAND .
. ... 192,193
. .. 194,195
P.C. BRAND ...
QUA TECH.INC .
394
QUA TECH, INC . .
394
QUA TECH , INC .
394
QUA TECH.INC . . .
394
QUALSTAA CORP . . . . . . . . . .
399
QUANTUM SOFTWARE SYS ...... 67
QUARTERDECK . .
. . . 64,65
QUARTERDECK .
. . 64A-P
QUILL . . . . . . . . . . . . . .
. 120,121
R & A ELECTRONICS .
400
RADIO SHACK .
. ... CIV
RAIMA CORP . . . . . . . . . . .. . . .. 55
RAINBOW .............•..... . 127
RAINBOW ................... . 127
RAINBOW . . . . . . . . . . . . . . • .
283
RAINBOW . . . . . . . . . . . .
283
ROSE ELECTRONICS .
149
SAFEWAAE,INC . . . .
384
SAGEIPOLYTRON .
291
............. 52,53
SAMSUNG
SAMSUNG ................. 52,53
SANTA CRUZ OPERATION ....... 63
SCHWAB COMPUTER . . . . .
388
SCIENTIFIC ENDEAVORS .
388
SCIENTIFIC ENDEAVORS . .
388
SCIENTIFIC ENDEAVORS .
388
SCOTTSDALE SYSTEM .
381
SEAGATE ................... . . 85
SEALEVEL SYSTEMS . . . . . .
380
SEQUITEA SOFTWARE, INC
223
SILICON SHACK .
397
SIRIUS . . . . . . . . . . . .
325
SN'W ELECTRONICS .
. .... 40
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SOFTWARE DEVELOPMENT SYS .. 83
SOFTWARE SECURITY .
136
SOLUS SYSTEMS,INC ........... 80
SOUTH COAST ELECTRONICS . 402
SPECTRUM ................... 215
SPJ DISTRIBUTING CO .......... 78
. . . 159
SPSS ......
STAATECH .
400
STATSOFT . . . . . . . . . . . . . .
. . 103
STONY BROOK SOFTWARE ..... 111
STONY BROOK SOFTWARE ..... 111
STORAGE DIMENSION . . . .
231
231
STORAGE DIMENSION . .
309
STSC ............... . ....
. .. 73
SUMMAGRAPHICS CORP ..
SUMMAGRAPHICS CORP ........ 73
SUMMAGRAPHICS CORP ........ 73
SUPERSOFT .
294
SURAH,INC . . . . . . . . . . . . .
388
TAL KING TECHNOLOGY .
384
TATUNG . . . . . . . . . . . . . . . . . .
259
TECHNOLOGY POWER ENT .
399
TEKTRONIX . .
206
TELEMART . . . .............. 167
TELETE K
.... 72
TELETEK . . . . . . . . . . . . . . .
. .. 72
TE XAS MICROSYSTEMS,INC
301
THE SMALL COMPUTER CO . .
343
THE SMALL COMPUTER CO .
343
349
THE SOFTWARE LIN K
THE SOFTWARE LINK . . . . . . . . . 349
THIRD COAST TECHNOLOGIES . 266
THOR MANUFACTURING .
. . 72
THOR MANUFACTURING ........ 72
TIGERTAONICS .
390
TOSHIBA .
.35
TOSHIBA ...................... 35
TOTE-A-LAP . . . . . . . . . . . . . . .
400
TOUCHBASE SYSTEMS,INC .
. . 36
TOUCHSTONE SOFTWARE .
. . 126
TOUCHSTONE SOFTWARE ...... 126
TRANS ERA .
236
TRANS ERA . . . . .
236
TRANS-M-COAP ................ 74
TRANS-M-COAP ................ 74
181
TRAVELING SOFTWARE .
TRUEVISION,INC .
239
TULIN CORP .
. ............ 74
TULIN CORP . . .
. ... . 74
TURBOPOWER .............. 362
TUSSEY COMPUTER PROD ... 90,91
TUSSEY COMPUTER PROD ... 92,93
T.P.C. . . . . . . . . . . . . . . . . .
381
ULTIMATE TECHNOLOGY .
402
UNITED INNOVATIONS .
358
UNITEX .........
401
U.S.ROBOTICS ................ 125
U.S.VIDEO . .
264
U.S.VIDEO .
.........•.
264
265
VERBATIM . . . . . . . . . . .
VERMONT CREATIVE ........... 33
VESTRON IX . . . . . . . . . . . .
350
VICTORY ENTERPRISES .
188
VIDEO SEVEN
196
WEITEK ............ . ..... 242,243
WHITEWATER GROUP
277
WINTEK ....................... 9
WINTEK CORPORATION .
397
XELTEK .
388
XIRCOM ............. .... .... 211
Z·WORLD ENGINEERING .
400
ZENITH DATA SYSTEMS .
281
ZORTECH .
253
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ACCEL CO., LTD .
. . . .. IS-62
ACER.INC .
. . IS-40,41
APRICOT ......... . ... . . .. IS-12, 13
AQUARIUS SYSTEMS, INC ... .. IS-39
BEHAVIOR TECH.COMP.CORP. IS-33
BIX ............ . ........... IS-63
BLUE CHIP TECHNOLOGY .... IS-56
BYTE BACK ISSUES .
. .... IS-55
BYTE PUBLICATION .......... 15·64
BYTEWEEK/NEWSLETTER .... IS-51
BYTE SUB.MESSAGE ........ 15·54
C SOURCE, INC .............. IS-10
CL.ARION SOFTWARE ........ IS-11
CL.ARION SOFTWARE ........ IS·11
CONTROL TELEMETRY
.... IS-44
COPAM ............ .. ...... IS-31
. .... IS-23
D-LINK LTD .
EECO LTD .
. ............ 15·29
ELONEX ................... IS-27
FASTELECTRONICGMBH .... IS-14
FOCUS ELECTRONIC CO.,LTD. IS-18
FORTRON . . .
. . IS·9
FORTRON .
. . 15·9
GAMMA . . . . . . . .
. ... .. IS-36
GREY MATTER .............. IS-53
GTCO CORPORATION .
. IS-21
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GTCO CORPORATION ........ IS-21
HWA HSIN ELECT.CO......... IS-26
INES GMBH ................ IS-54
INTERQUADRAM LTD . . ...... IS-5
INTERQUADRAM LTD
. IS-7
IQ ENGINEERING . .
. IS-35
IQ ENGINEERING .
IS-35
IXI LTD . . . . . . . . . . .
. .. .. IS-56
J.B. MICROSALES ........... IS-44
LOGIC PROGRAMMING ASSOC IS-46
MICROSYSTEMS SOFTWARE .. IS-32
MICROSYSTEMS SOFTWARE .. IS-32
ORCAD .. .. .. .. .. .. .. .. .. .. . IS-2
ORCAD . .................... IS-2
PACIFIC DATA ............... IS-57
PACIFIC DATA ............... IS-57
PACIFIC TECH WONG & CO.. .. IS-38
PARSEC DEVELOPMENTS ... . IS-52
PERFORMANCE TECHNOLOGY IS-25
PHOTRON LTD . . . . .
. . IS-55
PROCOMP,USA INC
.. IS-32
PROCOMP,USA INC . .... .... IS-32
PROGRAMMERS ODYSSEY ... IS-43
SCANDEC TRIBUTOR ........ IS-49
SOFTLINE CORP ............ IS-37
SOLUTION SYSTEMS ........ IS-45
SYSTAT,INC . .
. ........ IS-47
TECHPOWER ............... IS-58
TRIANGLE DIGITAL SERVICES . IS-56
TRITON TECHNOLOGIES . . .. IS-61
TRITON TECHNOLOGIES ..... IS-61
USA SOFTWARE ............ IS-17
WIES EMANN & THEIS ........ IS-46
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478 AMERICAN COMP.TECH ...... MW-2
479 AMERICAN COMP.TECH .
MW-2
BIX ........
. MW-4
476 COMPFAX .
. MW-5
477 COMPFAX . . .. . .. . ..
. MW-5
480 COMPUTER EXC ESS .
. .. MW-3
481 COMPUTER EXC ESS ........ . MW-3
482 COM·TEKDATASYS
.... MW-15
483 COM-TEK DATA SYS
.. MW-15
484 DAKOTA COMPUTER .. .. . ... MW-10
485 MICRO IMAGE INTERNATIONAL . MW-11
486 MICRO IMAGE INTERNATIONAL . MW-11
487 PAO-KU INTERNATIONAL CO .. MW-9
486 PAO-KU INTERNATIONAL CO .. MW-9
489 TECHNOCOMPANY ......... MW-7
49 0 TECHNOCOMPAN Y ......... MW-7
491 UNITEK MICROSYSTEMS CORP . MW-16
492 UNITEK MICROSYSTEMS CORP . MW-16
............ MW-13
493 ZERICON
Northeast
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494 ADTECH . .
. .... NE-11
. NE-11
495 ADTECH .
BIX ....................... NE-26
496 CAMERA DISCOUNT CENTER NE-18
497 CAMERA DISCOUNT CENTER NE-18
498 COMPUTER EXCESS .
NE-3
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COMPUTER EXC ESS . . . . . . . . . NE-3
COMPUTER POWER . . ...... NE-1 0
COMPUTER POWER . ...... .. NE-1 0
COMPUTER SYSTEMS ADVISORS NE-17
COMPUTER SYSTEMS ADVISORS NE-17
COMPUTER WHOLESALE CLUB . NE-13
COMPUTER WHOLESALE CLUB . NE-1 3
COMPUTERS FOR THE BLIND NE-14
EPS TECHNOLOGY ..... .... NE-8, 9
EPS TECHNOLOGY ... . ..... NE-8,9
FOUNTAIN TECHNOLOGIES . NE-25
HARMONY .
NE-28
HARMONY . . . . . . . .
NE-28
HERTZ COMPUTER . . . . . . . . . . NE-4
INNOVATIVE DATA CONCEPTS NE-24
INNOVATIVE DATA CONCEPTS NE-24
LAPTOPS.ETC .............. NE-2
MAGITRONIC TECHNOLOGY . NE-19
MASCOT . . . . . . . . .
NE-6
MICCASOFT,INC .
NE-21
MICCASOFT,INC . . . . . . . . .
NE-21
ONLINE PRODUCTS CORP . .
NE-7
ONLINE PRODUCTS CORP .
NE-7
PC LINK CORP . . .. . . . . .. .
NE-23
PC-PLUS TECHNOLOGIES . . NE-27
PC-PLUS TECHNOLOGIES .
NE-27
POINTECH .
NE-26
POINTECH . . . . . . . . . . . . . .
NE-26
PROMETHEUS PRODUCTS
NE-5
PROMETHEUS PRODUCTS
NE-5
TECHNO COMPANY . .
NE-15
TECHNOCOMPANY .
NE-15
U.S. MICRO ................. NE-10
ZEPHYR SERVICES .
NE-24
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536 3·F ASSOCIATES, INC
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537 Bl-LINK COMPUTER .
PC-9
BYTE PUBLICATIONS ..... PC-16, 17
COMPUTER FOR THE BLIND . PC-6
PC-4
540 HEALD INSTITUTE OF TECH
541 INTERFACE GROUP.INC . . . .. PC-11
542 ISLAND SYSTEMS .
PC-2
543 METAWARE,INC ... . .. ... . . .. PC-7
MICROCOMPUTING MKTG CNCL PC-12
544 MICRO DATABASE SYS .
PC-15
545 MICRO DATABASE SYS . . . .
PC-15
546 PROMETHEUS PRODUCTS
PC-20
54 7 PROMETHEUS PRODUCTS . . PC-20
548 RESOURCE CONCEPTS.INC . . PC-3
549 RESOURCE CONCEPTS.INC . PC-3
550 STARPATH SYSTEMS.INC .-.
PC-19
551 STARPATH SYSTEMS.INC .
PC-19
553 ZERICON ,INC .
PC-5
South
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557
55 8
559
56 0
56 1
564
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566
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568
569
570

PC-13
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BIX ................. ... ... S0-4
COMPUTER EXCESS . .
S0-15
COMPUTER EXCESS .
S0-15
EPS TECHNOLOGY ......... S0-6, 7
EPS TECHNOLOGY ......... S0-6, 7
JYACC .
S0-2
JYACC ..................... S0-2
MICCASOFT,INC
S0-16
MICCASOFT,INC ...... . . . .. S0-16
PAO-KU INTERNATIONAL CO . . S0-5
PAO-KU INTERNATIONAL CO . S0-5
S0-9
PHOENIX COMPUTER . . . . . .
RESOURCE CONCEPTS.INC . S0-13
RESOU RCE CONCEPTS.INC . S0-13
S0-3
THE COMPUTER PLACE . .
THE COMPUTER PLACE
S0-3
TOPS ....
. ........ S0 -12
ZERICON
S0-11
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Pedro Teixeira 8, Off. 320
Iberi a Marl 1
Madrid 4, Spain
14552891

3-2-5 Kasumigasek i,
Chiyoda-Ku
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respond to the inquiry number listed with the advertiser. This index is
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liability for errors or omissions .
• Correspond directly with company.
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HARDWARE
BOO

ADD INS

AGI COMPUTER, INC .
. 89
AHEAD SYSTEMS .......... 341
ALPHA PRODUCTS ......... 385
.......... 224
ARA TECH
ATI TECHNOLOGIES ...... ... 37
BLUE CHIP TECHNOLOGY .. IS-56
BOCA RESEARCH .......... 419
BOCA RESEARCH .......... 419
CAPITAL EQUIPMENT ....... 200
CONTROL SYSTEMS .
. ... 313
CONTROL SYSTEMS .
. .. 313
CONTROL VISION .
. .... 384
CYAN CO,INC . .
. ....... 400
DATA TRANSLATION ......... 75
ENERTRONICS RESEARCH,INC . 303
GAMMA . .
. ............ IS-36
HIGH RES TECHNOLOGIES . . 399
HWA HSIN ELECT.CO ....... IS-26
INES GMBH .............. IS-54
INTEGRATED INFORMATION28,29
10 TECH
........... 344
10 TECH .................. 386
JC INFORMATION SYSTEMS . 315
LAWSON LABS ....... . ..... 384
MAXCIMACORP .
. .... 380
MICROSTAR LABORATORIES . 397
NEC HOME ELECTRONICS .... 39
NOHAU CORP ............. 346
PERISCOPE ............... 107
PINNACLE SALES INT' L ..... 294
PROCOMP,USA INC ....... IS-32
PROCOMP, USA INC ....... IS-32
QUA TECH.INC ............. 394
QUA TECH .INC ....... ...... 394
. .... 394
QUA TECH .INC .
SEALEVEL SYSTEMS ...... 380
TELETEK .................. 72
TELETEK .................. 72
TRUEVISION, INC .
239
U.S.VIDEO . .
. ...... 264
........ 264
U.S. VIDEO
VIDEO SEVEN ............. 196
352 WEITEK ........... .... 242,243
454 WIESEMANN & THEIS ...... IS-46

92
197
219
220
802
476
477
71
426
530
531
546
547
803

DRIVES
CURTIS .INC
MEGA DRI VE
MITSUBISHI .
MITSUBISHI .

.. 110
.. 87
.. ....... 157
. 157
FACSIMILE

COMPFAX . .
. ......
COMPFAX ...............
COMPUCOM .
INTERQUADRAM LTD
PROMETHEUS PRODUCTS
PROMETHEUS PRODUCTS
PROMETHEUS PRODUCTS
PROMETHEUS PRODUCTS

MW-5
MW-5
. 379
. IS-5
. NE-5
. NE-5
PC-20
PC-20

HARDWARE PROGRAMMERS

32 AVOCET & QUE LO .
. 394
34 B & C MICRO ............... 397
BINARY TECHNOLOGY ,INC .. 399
51 BP MICROSYSTEMS .
. 402
53 BYTEK COMPUTER CORP ... 400
94 DATALIGHT ................ 384
1~ G~K .
. ..
~
139 GTEK .
. ...... .. 86
175 KORE.INC .
. ... 392
182 LINK COMPUTER GRAPHICS 390
183 LOGICAL DEVICES . . ....... 384
184 LOGICAL DEVICES ......... 384
185 LOGICAL DEVICES .
. ..... 384
186 LOGICAL DE VICES .
. ..... 384
353 WINTEK CORPORATION . . .. 397
354 XELTEK .
. ..... 388

410

INSTRUMENTATION

110 ELE XOR,INC. .
288 SOLUS SYSTEMS, INC .

12
371
14
25
27
406
45
46
57
81
82
83
374
93
113
420
144
424
425
156
161
160
167
180
194
216
228
232
247
250
441
442
261
262
264
283
311
312
335
347
348

801

Page No.
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805
55
56
60
61
414
417
422
423
187
188
199
200
203
204
237
457
373
299
300
301
806
13
363
80
197
208
240
265

. 392
. 80

KEYBOARDS/MICE
CALCOMP . .
. ... 24,25
CALCOM P . .
. .. 24,25
CH PRODUCTS .
. ...... 263
CH PRODUCTS .
. 263
EECO LTD .
.. ..... IS-29
FOCUS ELECTRONIC CO.,LTD . IS-18
GTCO CORPORATION ...... IS-21
GTCO CORPORATION ...... IS-21
LOGITECH .............. ... 61
LOGITECH
. 61
MEI.
. ... .. ....... 38
MEI .
. • . •. .. •...... 38
MEXTEL .
. .. . 148
MEXTEL .................. 148
. ....... 163
MICROSOFT ..
NUMONICS ......... ....... 319
........ 380
PERCON
PHOTRON LTD . . ......... IS-55
... 325
SIRIUS
SUMMAGRAPHICS CORP ..... 73
SUMMAGRAPHICS CORP ..... 73
SUMMAGRAPHICS CORP ..... 73
MASS STORAGE

297
298
336
337
491
492
349

AK SYSTEMS .............. 390
BASF .
. 355
CONTECH COMPUTER CORP 392
MEGA DRIVE ............... 87
MICRO SOLUTIONS COMP.PROD . 88
OVERLAND DATA.INC .
. .. 379
QUALSTAR CORP .......... 399
SEAGATE .
. . 85
STORAGE DIMENSION ..... 231
STORAGE DIMENSION ...... 231
TULIN CORP .......... . ..... 74
TULIN CORP .
. ... 74
UNITEKMICROSYSTEMSCORP MW-16
UNITEKMICROSYSTEMSCORP MW-16
VERBATIM ................ 265

807

MISCELLANEOUS

114
146
155
176
201
263

ENGINEERS COLLABORATIVE 397
HOOLEON
. 48
INTEGRAND .
. 324
K.T.MANUFACTURING CO
. 386
MERRITT COMPUTERS ..... 314
QUA TECH ,INC ............. 394
. IS-49
SCAN DEC TRI BUTOR .
351 VICTORY ENTERPRISES ..... 188
808
28
37
38
71
77
78
530
531
546
547
327

809
427
209
210
223
224
810
314
90
91
101

MODEMS/MULTIPLEXORS
ATI TECHNOLOGIES . ....... 345
BAYTEC H .
. ......... 228
BAYTECH . .
. 228
COMPUCOM ............... 379
COMPUTER PERIPHERALS .. 335
COMPUTER PERIPHERALS .. 335
PROMETHEUS PRODUCTS . NE-5
PROMETHEUS PRODUCTS . NE-5
PROMETHEUS PRODUCTS PC-20
PROMETHEUS PRODUCTS PC-20
TOUCH BASE SYSTEMS,INC ... 36
U.S.ROBOTICS .
. .. 125
MONITORS
INTERQUADRAM LTD ....... IS-7
MICRO VITEC .............. 250
MICRO VITEC .
. .. 250
. 168
NANAO . . . . . . . . . . . . .
NANAO
.. 168
NETWORK HARDWARE
CLEO COMMUNICATIONS ... 144
CONNEXPERTS .
. ... 199
CUBIX CORP
. 146
CUBIXCORP
.... 146
DIGIBOARD
. 119

Inquiry No.
413
115
157
158
181
230
275
276
323
355
811
142
143
147
428
429
239
458
459
241
304
309
345
493
573
553
835

Page No.

D-LINKLTD
....... .. . IS-23
ESS ...................... 402
. .... 141
INTELLICOM, INC .
INTELLICOM,INC ........... 141
LIBRA SYSTEMS CORP ...... 386
NETWORK TECHNOLOGIES .. 392
.. 52 ,53
SAMSUNG
SAMSUNG
.... 52,53
TIGERTRON ICS ............ 390
........... 211
XIRCOM
PRINTERS/PLOTTERS
COMPUTERS FOR THE BLIND NE-14
HEWLETT-PACKARD PERI PH . 14, 15
HEWLETT-PACKARDPERIPH... 165
HOUSTON INSTRUMENT .... 295
IQ ENGINEERING .......... IS-35
IQ ENGINEERING .......... IS-35
OUTPUT TECHNOLOGY CORP 131
PACIFIC DATA .
. .... IS-57
PACIFIC DATA ............. IS-57
PANASONIC (PRINTERS) .. 70 ,71
SURAH ,INC . . ..... . ...... 388
TEKTRONI X .
. ..... 206
UNITED INNOVATIONS .
. 358
........ MW-13
ZERICON
ZERICON .... . .......... S0-11
ZERICON,INC ............. PC-5
PRINTERS RIBBONS

226 NATIONAL COMPUTER RIBBONS 106
812 SCANNERS/IMAGE PROCESSORS
455 ACCEL CO., LTD ........... IS-62
119 FLAGSTAFF ENGINEERING .. 270
813

SOFTWARE SECURITY

411
416
134
254
255
270
271
366
367
272
287

CONTROL TELEMETRY .... IS-44
FAST ELECTRONIC GMBH .. IS-14
GLENCO ENGINEERING ..... 280
PROTECH MARKETING ...... 161
PROTECH MARKETING ...... 161
RAINBOW .
. .. 127
RAINBOW .
. ............ 127
RAINBOW ................. 283
RAINBOW .
. . 283
ROSE ELECTRONICS ....... 149
SOFTWARE SECURITY . ..... 136

814

SYSTEMS

401
368
494
495
15
16
478
479
18

ACER.INC ............. IS-40,41
ACMA
......... 255
NE-11
ADTECH
ADTECH
... NE-11
ALA
. 2,3
ALA
.... 2,3
AMERICAN COMP .TECH ... MW-2
AMERICAN COMP.TECH ... MW-2
AMERICAN MITAC ......... 333
AMPRO COMPUTERS ....... 100
APRICOT .
. .... IS-12 ,1 3
AQUARIUS SYSTEMS .INC ... IS-39
BEHAVIOR TECH.COMP.CORP. IS-33
BEST COM PUTER . . ... . 76, 77
BITWISE .
. 113
BITWISE .................. 113
Bl-LINK COMPUTER .. . .... PC-9
BLACKSHIP COMPUTER SYS . 204
CLUB AM ERICAN TECHNOLOGY 185
COMPAQ .
. .... 176A- H
... MW-15
COM-TEKDATASYS
COM-TEKDATASYS .... MW-15
COPAM .
. ... .. IS-31
CSS LABS .
. .. 16
CSS LABS .
. ...... 16
DAKOTA COMPUTER .
. MW-10
DELL COMPUTER
.... Cll, 1
DELL COMPUTER ....... 96A-B
DELL COMPUTER ........ 96 ,97
DTK COMPUTER,INC ........ 353
DTK COMPUTER.INC .
. .. 353
ELTECH RESEARCH ........ 297
EPS TECHNOLOGY ...... NE-8,9
EPS TECHNOLOGY .
. NE-8,9
EPS TECHNOLOGY .
. S0-6 ,7

402
403
404
39
41
42
537
43
63
482
483
412
86
87
484
96
97
108
109
112
508
509
556

Inquiry No .

Page No.

557 EPS TECHNOLOGY ...... S0-6 ,7
EPSON .
. . 20,21
418 FORTRON ................. IS-9
419 FORTRON .............. . .. IS-9
510 FOUNTAIN TECHNOLOGIES NE-25
124 GATEWAY 2000 ......... 48A-D
137 GRID SYSTEMS ............ 257
141 HAUPPAUGECOMPUTERWORKS 57
145 HITECH EQUIPMENT CORP .. 394
150 H.l.M .S. TECHNOLOGIES ..... 46
169 KAYPRO .
. 331
170 KAYPRO .
. .. 331
172 KILA SYSTEMS .
. ..... 397
518 MASCOT ............. .... NE-6
198 MEGATEL ................. 304
485 MICROIMAGEINTERNATIONAL MW-11
486 MICRO IMAGEINTERNATIONAL MW-11
205 MICROCHIP TECHNOLOGY .. 397
211 MICRONICS ....... ........ 187
217 MICROWAY . . ............ 347
231 NEXTCOMPUTER .
. 6,7
236 NORTHGATE COMPUTER 150, 151
233 NORTH GATE COMPUTER .... 247
234 NORTHGATE COMPUTER .... 267
235 NORTHGATE COMPUTER 268,269
487 PAO-KU INTERNATIONALCOMW-9
488 PAO-KU INTERNATIONAL COMW-9
564 PAO-KU INTERNATIONAL CO S0-5
565 PAO-KU INTERNATIONAL CO S0-5
245 PC DESIGNS
. ..... 43
525 PC LINK CORP .
. .. NE-23
526 PC-PLUS TECHNOLOGIES . NE-27
527 PC-PLUS TECHNOLOGIES . NE-27
251 POQET COMPUTER .......... 41
257 P.C. BRAND ............... 189
258 P.C. BRAND .
. .... 190, 191
259 P.C. BRAND ........... 192,193
260 P.C . BRAND ........... 194,195
269 RAD IO SHACK ............. CIV
278 SCHWAB COMPUTER ....... 388
.............. 259
307 TATUNG
308 TECHNOLOGY POWER ENT . . 399
447 TECHPOWER ...... .. ..... IS-58
313 TEXAS MICROSYSTEMS, INC . 301
320 THIRD COASTTECHNOLOGIES . 266
324 TOSHIBA .
. .......... 35
325 TOSHIBA ........ . .......... 35
448 TRIANGLE DIGITAL SERVICES . IS-56
339 TUSSEY COMPUTER PROD 90,91
340 TUSSEY COMPUTER PROD 92 ,93
400 WINTEK
.... ... ..... 9
357 ZENITH DATA SYSTEMS ..... 281
815

UPS

40 BEST POWER TECHNOLOGY . 388
500 COMPUTER POWER ...... NE-10
501 COMPUTER POWER ...... NE-10
EMERSON
. 224A-D
242 PARA SYSTEMS ............. 79

SOFTWARE
816

APPLE/MAC - CAD

26 ASHLAR.INC .
. ...... 260
105 DOUGLAS ELECTRONICS .... 128
817

98
121
122
519
520
560
561
544
545
225
246
445

IBM/MSDOS APPLICATIONS
Business/Office
CCMl/MCGRAW HILL . . .... 387
COMPUTER ASSOCIATES ... 212
DESCRIBE ,INC .
. 216,217
FOX SOFTWARE, INC ........ 23
FOX SOFTWARE,INC .
. . 23
.. NE-21
MICCASOFT,INC
MICCASOFT,INC .... ..... NE-21
MICCASOFT,INC
. S0-16
MICCASOFT,INC ........ S0-16
MICRO DATABASE SYS .... PC-15
MICRO DATABASE SYS .... PC-15
NANTUCKET .
. ... 336
ORACLE .
. ..... 69
PC GLOBE
... 140
RAIMA CORP . . ........... 55
SOLUTION SYSTEMS ...... IS-45

READE R
SERVICE
Inquiry No.

Page No .

291 SPJ DISTRIBUTI NG CO .
818

. 78

IBM/MSDOS APPLICATIONS
Scientific/Technical

88 CUBE SYSTEMS .
. 180
89 CUBE SYSTEMS ............ 180
107 DSP DE VELOPMENT CORP .. 326
ECOSOFT .
. ... 208
434 LOGIC PROGRAMMING ASSOC IS-46
192 MATHSOFT .
. .. 51
227 NATIONAL INSTRUMENTS ... Clll
243 PATTON & PATTON .......... 102
290 SPECTRUM ................ 215
292 SPSS.
. 159
294 STATSOFT
..... 103
370 STSC .
. .... 309
446 SYSTAT,INC .
. .. IS-47
819

IBM/MSDOS APPLICATIONS
Miscellaneous

128 GENKI SOFTWARE CORP . . 364
MICROSOFT .
19
535 ZEPHYR SERVICES . .... . . NE-24
820

IBM/MSDOS - CAD

21
22
120
126
127
214
215
437
438
489
490
532
533
400

AMERICAN SMALL BUS.COMP .. 133
AMS ..
. 399
FORESIGHT RESOURCES ... 182
GENERIC SOFTWARE ....... 221
GENERIC SOFTWARE . . .... 221
MICROSIM CORP ... ........ 173
MICROSIM CORP .
173
......... . ...... IS-2
ORCAD
ORCAD .
IS-2
TECHNO COMPANY ...... MW-7
TECH NO COMPANY ...... MW·7
TECHNO COMPANY ...... NE-15
TECHNO COMPANY ...... NE-15
WI NTEK
............... 9

821
58
59
67
68
104
171
306
334
451
452
822
107
190
244
279
280
281
823

IBM/MSDOS COMMUNICATIONS
. 114
CENTURY SOFTWARE
CENTURY SOFTWARE ...... 114
COMMUNICATION RESEARCH 278
COMMUNICATION RESEARCH 278
DI VERSIFIED COMPUTER SYS 384
KEA SYSTEMS .... ...... ... 275
TALKING TECHNOLOGY ..... 384
TRAVELING SOFTWARE .
181
TRITON TECHNOLOGIES ... IS-61
TRITON TECHNOLOGIES ... IS-61
IBM/MSDOS - GRAPHICS
DSP DEVELOPMENT CORP ..
MAP INFO .
PAUL MACE SOFTWARE .
SCIENTIFIC ENDEAVORS ....
SC IENTIFIC ENDEAVORS ....
SCIENTIFIC ENDEAVORS ....

326
130
34
388
388
388

IBM/MSDOS - LAN

106 DSC COMMUN ICATIONS .
. 201
ELONE X .
. ..... .IS-27
359 NETWISE .
. 202
360 NETWISE . .
. 202
521 ONLINE PRODUCTS CORP .. NE-7
522 ONLINE PRODUCTS CORP .. NE-7
456 PERFORMANCE TECHNOLOGY IS-25
321 THOR MANUFACTURING
. 72
322 THOR MANUFACTURING .... 72
TOPS .
. .... S0-12
332 TRANS-M·CORP .
. .... 74
333 TRANS-M-CORP .
. . 74
344 ULTIMATE TECHNOLOGY . . . 402
824
364
49
50
502

IBM/MSDOS - LANGUAGES
AVOCET SYSTEMS .INC . .
359
.. 13
BORLAND
BORLAND .
. ... 13
COMPUTER SYSTEM SADVISORS NE· 17

Inquiry No.

• Correspond directly with company.

Page No.

503 COMPUTER SYSTEMS ADVISORS NE-17
361 DIGITALK
.. .... 134, 135
362 ELLIS COMPUTING, INC ..... 358
JENSEN & PARTNERS . . .... 105
177 LAHEY ...... . ...... ... .... 118
543 METAWARE,INC .
. ... PC-7
MICROSOFT ... ............. 45
MICROSOFT ........... 226,227
440 PARSEC DEVELOPMENTS . IS-52
295 STONY BROOK SOFTWARE . 111
296 STONY BROOK SOFTWARE .. 111
315 THE SMALL COMPU TER CO .. 343
316 THE SMALL COMPUTER CO . 343
330 TRANS ER A .
. .. 236
331 TRANS ERA . . .... ... .... 236
.... 350
350 VESTRONI X
319 WHITEWATER GROUP ...... 277
358 ZORTE CH .
. ... 253
356 Z-WORLD ENGI NEERI NG .... 400
825
24
29
30
31
44
47
48
408
409
410
502
503
79
117
118
131
132
135
136
514
515
159
542
558
559
173
174
193
195
435
436
22 1
222
238
247
249
267
274
284
302
315
316
328
329
338
319
358
826

IBM/M SDOS - UTILITIES
AQUYTEK REALTIME SYS .... 118
ATLANTIC AUTOMATI ON .
. 340
ATRON .................... 31
ATTACHMATE .... .... . ..... 147
BLAISE .
. ..... 47
BOLT SYSTEM S .
. ... 138
. 138
BOLT SYSTE MS . .
C SOURCE.INC .
. IS-10
CLARION SOFTWARE ..... . IS-11
CLARION SOFTWARE ...... IS-11
COMPUTER SYSTEMS ADVISORS NE-17
COMPUTER SYSTEMS ADVISORS NE-17
COM PU VIEW
. .... 32
.. ... 122
FAIRCOM
FAIRCOM
122
GIBSON RESEARCH ......... 42
GIBSON RESEARCH ......... 42
GOLDEN BOW .. .... ...... . 112
112
GOLDEN BOW .
INNOVATIVE DATA CONCEPTS NE-24
INNOVATIVE DATA CONCEPTS NE-24
INTELLIGENCEWARE ........ 27
ISLAND SYSTEMS .
. PC-2
JYACC .
. S0-2
JYACC
. .. ... S0-2
KNOWLEDGE DYNAMICS . . 392
KNOWLEDGE GARDEN ... ... 417
MATRI X SOFTWARE TECH .... 289
MAXEM CORP ........... ... 98
MICROSYSTEMS SOFTWAREIS-32
MICROSYSTEMS SOFTWAREIS-32
MIX SOFTWARE .
. ... ... 329
MKS .
. 117
NU-MEGA .
. ... 101
PERISCOPE .......... . .... 107
PETER NORTON ........... 245
QUARTERDECK . .
64A-P
QUARTERDECK .
. 64,65
SAGE/POLYTR ON ......... . 291
SEQUITER SOFTWARE.INC .. 223
SUPERSOFT .
. ...... 294
THE SMALL COMPU TER CO . 343
THE SMALL COMPU TER CO .. 343
TOUCHSTONE SOFTWARE . 126
TOUCHSTONE SOFTWARE . 126
TURBOPOWER
362
VERMONT CREATI VE ........ 33
WHITEWATER GROUP
.... 277
ZO RTE CH .
. ... .... .. 253
OTHER APPLICATIONS
Business/Office

85 CR ICHLOW DATA SC IEN CES . 384
827

OTHER - CROSS
DEVELOPMENT

256 PSEUDOCORP .
. 390
SOFTWARE DEVELOPMENT SYS 83
828

OTHER - LANGUAGES

123 FR ANK LIN SOFTWARE .INC

110

Inquiry No.

829
98
178
179
212
218
458
459
248

Page No .

DESKTOP
PUBLISH ING

DESCRIBE .INC .
. ... 216,217
LASERGO .
. 132
LASERGO . .
. 132
MICROPRE SS
88
MITCHELL PACIFIC COMP SER200
PACIFIC DATA
. IS-57
PACIFIC DATA .
. .. IS-57
PERSONAL TEX .
. . .. 258

Inquiry No.
164
165
166
431
6
7
516
517
191
196
206
207
213

830

EDUCATIONAL/
INSTRUCTIONAL

8 ABACUS SOFTWARE .
. 210
9 ABACUS SOFTWARE .
. 210
405 SIX ...................... IS-63
BYTE BACK ISSUES.
.IS-55
52 BYTE BITS ..... ........... 388
BYTE BOOK CLUB ...... 320,321
BYTE PUBLICATION .
. .. IS-64
BYTE PUBLICATIONS .. PC-16, 17
BYTE SUB MESSAG E .. .. ... 314
BYTE SUB .MESSAGE .... .. IS-54
BYTEWEEK/NEWSLETTER ... 415
BYTEWEEK/NEWSLETTER .. IS-51
COMP. FOR THE BLIND ..... PC-6
305 COMP.PROF.BOOK SOCIETY 209
540 HEALD IN STITUTE OF TECH PC-4
541 INTERFACE GROUP,INC ... PC-11
LIBRARYOF COMP.&INFO.SCIENCES 240A-B
LIBRARYOFCOMP.&INFO.SCIENCES . 241
MCGRAW-HILL SCHOOLS (N RI) . 413
MICROSOFT ... ............ 323

831
536
11
17
35
36
54
369
496
497
62
69
70
74
75
480
481
498
499
554
555
76
375
505
506
84
95
102
103
111
116
125
133
421
140
511
512
151
154
162
163

MAIL ORDER/
RETAIL
3-F ASSOC IATES. INC ..... PC-13
ADVAN TAGE SOFTWARE
. 279
AME RI CAL GROUP ......... 390
B & C MICRO .
. 399
........... 399
B & C MICRO
B&B ELECTRONI CS . ........ 386
CALIFORN IA MICROCHIPS ... 398
CAMERADISCOUNT CENTER NE-18
CAMERADISCOUNT CENTER NE-18
CLON E COM PUTERS
. 391
COM PACT DI SK PRODUCTS . 293
COM PUCLASSICS .......... 357
COMPU TER DIRECT .... 142,143
COMPUTER DISCOUNT WAREHSE . 361
COM PUTER EXC ESS .
. .. MW-3
COM PUTER EXCESS .
. MW-3
COM PUTER EXC ESS .
. NE-3
COM PUTER EXCESS .
. . NE-3
COMPU TER EXCESS ...... S0-15
COM PUTER EXCESS . . .. S0-15
COM PUTER FRIENDS ....... 109
COM PUTERLAN E INC . . .... 395
COMPUTERWHOLESALECLUB NE-13
COMPUTER WHOLESALE CLUB . NE-13
COVOX .
. .. . ... 392
DAMARK .
. ..... 332
DATATRONICS
388
DISKCOTECH .
. .... 390
DISKETTE CONN ECTION .... 386
ELS ENTERPRISES LTD ..... 218
EXSEL,INC .
. ..... 304
GENERAL TECHNOLOGY .... 175
. 399
GIOR DANO'S PC 'S
GREY MATTER .
. IS-53
HARD DRIVES
.... 393
HARMONY .
. NE-28
HARMON Y .
. ... NE-28
IC EXPR ESS
............ 386
IN MAC .
. ... 188
IQ BUSINESS PRODUCTS,INC 400
... . 389
JAD E

439
566
528
529
252
443
253
257
258
259
260
268
548
549
567
568
282
286
289
293
310
569
570
326
343
346
534

JAMECO .
. 382 ,383
JB TECHNOLOGIES ......... 379
JB TECHNOLOGIES ......... 379
J.B. MICROSALES .
. . IS-44
J .D.R.MICRODEVICES .. 403- 405
J .D.R.MICRODEVICES .. 403- 405
LAPTOPS.ETC .
. ... NE-2
MAGITRONIC TECH NOLOGY . NE-19
MARYMAC INDUSTRIES .... 392
MEAD COMPUTER .
. . 396
MICRO MACRO MUNDO, INC .. 379
MICRO MACRO MUNDO, IN C .. 379
MICROCOMPUTING MKTG CNCL PC-12
MICROPROCESSORS UNLIMITED . 390
MICROWAY . .
. . 284
PACIFIC TECH WONG & CO .. IS-38
PHOENI X COM PUTER .... .. S0-9
POINTECH
... NE-26
POINTECH .
. ...... .. NE-26
PRECISION DATA PRODUCTS 386
PROGRAM MERS ODYSSEY . IS-43
PROGRAMMER 'S PARADISE 58 ,59
. . 189
P.C . BRAND .
P.C. BRAND ........... 190,19 1
P.C. BRAND . .
. .. 192,193
P.C. BRAND . .
. 194,195
QUILL .
. . 120,121
R & R ELECTRONICS .
. . 400
RESOURCE CONCEPTS ,INC PC-3
RESOURCE CONCEPTS ,INC PC-3
RESOURCE CONCEPTS,INCS0-13
RESOURCE CONCEPTS ,INCS0-13
SCOTTSDALE SYSTEM .... .. 381
SN'W ELECTRONICS . .
. . 40
SOFTLINE CORP .......... IS-37
SOUTH COAST ELECTRONICS 402
STARTECH ......... .. ..... 400
TELEMART . . .......... ... 167
THE COMPUTER PLAC E .. .. S0-3
THE COMPUTER PLACE .... S0-3
TOTE-A-LAP . . ........ ... 400
T.P.C.
. ........... ... 381
UNITEX ................... 401
USA SOFTWARE
... .IS-17
U.S. MICRO.
. .. NE-10

832
513
430
273
285

Page No.

MISCELLANEOUS

ANTHRO .
. .... .. . 40
HERTZ COMPUTER .
. .. NE-4
IXI LTD .
.. ............. IS-56
SAFEWARE,INC ............ 384
SILICON SHACK .
. 397

833
450 SI X .
SI X .
SI X .
BI X .
SI X .

834

ON-LI NE
SERVICES
..... 232,233
..... 325
. . MW-4
NE-26
... . S0-4

OPERATING
SYSTEMS

23 ANNABOOKS .
380
72 COMPUSERVE .
. .... 248,249
106 DSC COMMUNICATIONS .
. 201
IBMOS/2 .
10,11
...... 139
152 IGC
153 IGC
.... 139
.... 342
168 KADAK PRODUCTS
266 QUANTUM SOFTWARE SYS . . 67
277 SANTA CRUZ OPERATION
. 63
550 STARPATH SYSTEMS, INC . PC-19
551 STARPATH SYSTEMS,INC .. PC-19
317 THE SOFTWARE LINK .. ..... 349
318 THE SOFTWARE LIN K ....... 349
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REQUEST FREE INFORMATION BY FAX
Attention BYTE Readers!! Now you can fax your requests for free product and advertiser information
featured in this issue.
Just fax this page to 1-413-637-4343. You '11 save time because your request for information will be pro
cessed as soon as your fax is received.
Check off the answers to
questions "A" through "C".

Circle the numbers
below which correspond
to the numbers assigned
to advertisers and pro
ducts that interest you.
Fill out this coupon carefully. PLEASE PRINT.
Name
Title
Company
Address
City
Scace/Province

Zip

Country
(

__ ______
)

Phone Number

(

_ _) ______
Fax Number

A. What is your level of management responsibility?
1 0 Senior-level Management
2 0 Other Management
3 0 Non-Management
B. What is your primary job function/principal area of
responsibility? (Check one.)
4 0 Administration
5 0 Accounting/Finance
6 0 MIS/ DP/Information Center
7 0 Product Design and Development
8 0 Research and Development
9 0 Manufacturing
10 0 Sales/Marketing
11 0 Purchasing
12 0 Personnel
13 0 Education/Training
14 0 Other: - - - - - - - - - - - - - - - 
C. Please indicate your organization's primary business
activity: (Check one.)
Computer-Related Businesses:
15 0 Manufacturer (Hardware, Software)
16 0 Computer Retail Stores
11 0 Consultants
18 0 Service Bureau/Planning
19 0 Distributor/Wholesaler
20 0 Systems House/Integrator/VAR
21 0 Other: - - - - - - - - - - - - - - - 
Non-Computer-Related Businesses:
22 0 Manufacturing
23 D Finance, Insurance, Real Estate
24 0 Retail/Wholesale
25 D Education
26 0 Government
21 0 Military
28 0 Professions (Law, Medicine, Engineering, Architecture)
29 0 Consulting
30 0 Other Business Services
3 1 D Transportation, Communications, Utilities
32 0 Other: - -- - - -- -- - - - - - - 

0 I subscribe to BYTE. 0 I do not subscribe to BYTE.
O Please send me one year of BYTE Magazine for $24.95
and bill me. Offer valid in U.S. and possessions only.

11\ITE

JANUARY 1990

Remove this page or
copy this page clearly
and fax it to the number
above.

Print your name, ad
dress, and fax number
clearly on the form .

1
21
41
61
81
101
121
141
161
181
201
221

2
22
42
62
82
102
122
142
162
182
202
222

3
23
43
63
83
103
123
143
163
183
203
223

4
24
44
64
84
104
124
144
164
184
204
224.

5
25
45
65
85
105
125
145
165
185
205
225

6
26
46
66
86
106
126
146
166
186
206
226

7
27
47
67
87
107
127
147
167
187
207
227

8
28
48
68
88
108
128
148
168
188
208
228

9 10
29 30
49 50
69 70
89 90
109 110
129 130
149 150
169 170
189 190
209 210
229 . 230

11
31
51
71
91
111
131
151
171
191
211
231

12
32
52
72
92
112
132
152
172
192
212
232

13
33
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How to build a high-paying career,
even a business of your own,
in computer programming.

CARL BARONE,
NRI PROGRAMMER/ANALYST

Start with training that gives you
hands-on programming experience
-at home and at your own pace.
Training that begins with BASIC,
then continues with Pascal, C, and
COBOL-today's hottest computer
languages. Training that even
includes a powerful IBM-compatible
computer, modem, and program
ming software you keep.
Start with real-world training.
The kind of training only NRI
provides.

Now with NRI's new at-home training
in Computer Programming, yo u can be
one of today's highl y paid , creative
team of computer wizards who g ive
computers the power to carry out an
astonishing range of business, profes
sional, and personal applications . Now,
with NRI, you can be a computer
programmer, ready to build a high
paying career- even a business of
your own - making computers do
anything you want them to do.

baud internal modem , 512K RAM,
disk drive, monitor, and invaluable
programming software - BASIC, Pas
cal , C, and COBOL-all yours to keep.
Yo u get the experience and the
know-how, the computer and the
soft ware to get to the heart of every
programming probl em, design imagi
nati ve solutions, then use your choice
of fo ur key computer languages to
build orig inal, working programs.

C, and COBOL. Then , rounding out
your training, you use your modern to
"talk" to your instructor, meet other
NRI students, even download pro
grams through NRI's exclusive pro
grammers network, PRONET.

No matter what your background,
NRI gives you everything you
need to succeed in programming,
today's top-growth
computer career field.
You need no previous experience to
build a successful programming career
with NRI training. Indeed, your NRI
lessons start by walking you step by
ste p through the fundam entals, giving
you an expert understanding of the
programming design techniques used
every clay by successful micro and
mainfram e programmers. And then
the fun reall y begins.

For all the details a bout NRI's at-home
training in Computer P rogramming,
send the coupon today. Soon you'll
receive NRI's fascinating, information
packed, full-color catalog.

Your career in computer
programming begins with
your FREE catalog from NRI.

Open it up and you'll find vivid
descriptions of every aspect of your
NRI training. You'll see the computer
system included in your course up
close in a special , poster-sized foldout
section. And, best of all, you'll find out
how your NRI training will make it
easy for you to build that high-paying
career-even a business of your own - in
computer programming.

You master today's hottest computer languages, gaining the skllls you need to
bulld programs for a wide variety of real-world applications.

With yo ur personal NRI instructor
on call and ready to help , you use your
computer and software to actually
design, code, run,
debug, and
document
programs in
BASIC, Pascal,

The only programming course
that includes a powerful
computer system and
software you keep.
Unlike any other school, NRI gives
you hands-on programming ex
perience with a powerful IBM
compatible Packard Bell com
puter system, including 2400

Send for your NRI catalog today.
It's yours, free.
If the coupon is missing, write to us at
the NRI School of Computer Program
ming, McGraw-Hill Continuing Educa
tion Center, 4401 Connecticut Avenue,
NW, Washington , DC 20008.
IBM is a Registered Trademark of the IBM Corporation
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Nifll School of Computer Programmin g
McGraw-Hill Continuing Education Center
4401 Connecticut Avenue, NW
Wash ington, DC 20008
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YES! Please rush me my FREE catalog describing NRI's
at-home training in Computer Programming.
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Only NRI gives you an IBM-compatible computer with modem,
512K RAM, disk drive, monitor, and software-BASIC, Pascal, C,
and COBOL-all yours to keep!
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SOME ASSEMBLY REQUIRED

COMING UP IN BYTE
PRODUCTS IN PERSPECTIVE:
continued from page 364

Short Takes for February will include PC-Kwik OS/2 from Multisoft,
TWindows from Mosaic, PowerBasic from Spectra Publishing, PC-Write Lite
from Quicksoft, and a new QMS laser printer.
The Product Focus will cover third-generation spreadsheets: Access
Technology 's 20/20 2.33 . 11 ; Ashton-Tate's Full Impact 1.1; Borland
International 's Quattro Professional 1.0; Computer Associates
International's SuperCalc5 ; DacEasy 's Lucid 3-D 2.2; FormalSoft's
ProQube 1.03; Informix Software's Smartware II Spreadsheet 1.0 and
WingZ 1.1; Lotus Development's Lotus 1-2-3 release 3 .O; Microsoft's Excel
for Windows 2. 10, Excel for OS/2, and Excel 2.20; Mosaic's Twin Level III
3.03; and WordPerfect' s PlanPerfect 5. 0.
Reviews: Don Crabb will give a penetrating analysis of the Macintosh
Portable. Continuing in the portable mode, we'll look at the Zenith
MinisPort. Our peripheral review will feature Hewlett-Packard's LaserJet
IIp, a downsize laser printer that features affordability.
Application reviews will focus on application swappers, programs that
help you into and out of other programs . Included will be AutoSwap 1.2 from
The Lambda Group, Dr. Switch 1.7 from Black & White International ,
HeadRoom 2.0 from Helix Software, Software Carousel 3.0 from SoftLogic,
and Switch-It 3.0 from Better Software Technology. Also in the lineup is a
review of 386Max, a program from Qualitas that can help you maximize your
machine's performance by making available otherwise unused RAM.
Penultimately , we'll look at Origins, a fast two- and three-dimensional
competitor to AutoCAD on the Mac that 's also easy to use. Lastly, Reviewer's
Notebook brings us short reviews of these new products: CocoNet, a
multitasking , protocol-independent operating system that unifies Unix,
Novell, and DOS ; two speedy external hard disk drives for the Mac- Cobra
210e from Rodime Systems and MacKIT 140E from Toshiba America; and
Zeamon 1.0 from SoftCare Systems, a CP/M type utility program that adds
new (or resurrected) commands and wild-card options to the standard DOS
and OS/2 command processors.

IN DEPTH:
Our subject this month is multimedia, a marriage of the best of image,
voice, text, and video processing. Rob Lippincott discusses multimedia today
and tomorrow . Phillip Robinson looks at multimedia through the eyes of the
various players. Next, Tim Shetler delves into the database design issues for
multimedia. And Rick Cook explores how you can make that presentation
more exciting now, 1:Jefore the multimedia revolution becomes widespread .

FEATURES:
Jerry Pournelle leads off our Expert Advisors with Computing at Chaos
Manor. On succeeding pages , David Fiedler brings Unix a step closer to
general comprehension with Unix /bin, Don Crabb explores the world of the
Mac in Macinations, Wayne Rash provides the insight of a committed
productivity maven in Down to Business, Mark Minasi illuminates the dark
corners of the next generation of DOS-inspired operating systems in OS/2
Notebook, and Bill Catchings and Mark Van Name ponder the evolving
connectivity environment in Networks.
Added to these are two up-to-the-elbows columns for those whose
computing horizons want stretching. In Under the Hood, Brett Glass looks at
SCSI and reveals the workings of this versatile, open interface. For the
productivity-deprived, Rick Grehan's Some Assembly Required analyzes
different tools to put multitasking on your desk.
On top of everything else, there will be articles on data storage
technology, object-oriented programming, and ray-tracing transputers.
Also, look for our back-of-the-book features, Hugh Kenner's Print Queue
(more fun with a book review you'll never have) and Stop Bit, informed
opinions from us , from you, about what's going on with computers.
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number of pros that outweigh the cons .
In addition to desktop publishing and
CAD , other uses of a stroke-character set
include the definition of characters that
might not otherwise be available . For ex
ample, you could define an APL charac
ter set and-using the transparency
flag-even supply overstriking.
Finally, by extending the character
pointer array in this month's software to
include character-width information ,
you could easily create a proportional
character set. Since a stroke character is
defined by MOVE and LINE com
mands, there's no reason why portions of
a character can't extend outside the font
rectangle . When part of one character
overlaps adjacent characters, it is re
ferred to as kerning .
PGRAF.ASM contains the assembly
source code for the low-level line-draw
ing routines that support thick characters
and viewport clipping. Currently, the
software supports only CGA modes.
PGRAF.C contains Turbo C-compatible
source code that provides window and
viewport creation and stroke-character
drawing. SCHAR.BAS is a GWBASIC
compatible program that accepts an
ASCII input file of character-definition
commands and produces output that can
be included in your C programs for de
fining custom stroke-character sets. •
Editor's note : The 8088 assembly source
code for this month's article is available
in a variety of formats . See page 5 for
details.
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Michael K. Ullner. Device-Independent
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WA: Microsoft Press , 1987.
Rick Grehan is the director of the BYTE
Lab. He has a B. S. in physics and applied
mathematics and an M. S. in computer
science/mathematics from Memphis
State University. He can be reached on
BIX as "rick_g."
Your questions and comments are wel
come . Write to: Editor , BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

No m atter how well acquainted you are
with making important personal
computing decisions-decisions that m ay
involve hundreds of thousands of
dollars-the value of those decisions is
only as good as the value of your
information. Without quality
information- it's hard to m ake quality
decisions.
BYTEweek , McGraw-Hill's n ew weekly
n ewsletter for professionals in the
personal computer industry, is devoted to
giving you that quality information
through its timely and compact on e-stop
n ews format.
This n ew publication provides you with
short, easy-to-read selections of th e m ost
important n ews and technological
developments of the past week. And
BYTEweek interprets this n ews with in
depth commentary and analysis.
Subscribe to BY'l'Eweek for quality
information. Remember, quality
in .. . quality out.

Subsc1ibe now and take advantage
of th e special one-year ch arter
s ubscription rate of $395 ($495
outside t h e U.S. and Canada). This
special price represents a savings of
$100 off the regular rate. Your
subscription includes 50 issu es plus a
free three-mont h su bsc1iption to
BIX- a $49 value. Through BIX you
can directly access th e Microbytes
Daily n ews se1vice a nd communicate
with oth er BIX users.
Don't miss this opportunity! In the
U.S., call BYTEweek's toll-free number:
1-800-258-5485, in N.H. and outside
th e U.S., call: 1-603-924-9281.
BYTEweek offer s a m on ey·baek gw1ra11 t.ee i f you ·re
n ot com pletely satisfi ed.

News an d An alysi s fo r Profess ionals in th e Person al
Compu ting' lnclu st1y
On e Ph oeni x Mi ll Lan e. Pctcr bo ro11 gh . NH 03458

PRINT QUEUE
Hugh Kenner

The Big Picture
Things do go wrong; does that mean nothing works?

o, Murphy did not say, " If anything can go wrong , it
will ." What Capt. Edward Aloysius Murphy Jr., a devel
opmental engineer at Edwards Air Force Base, proposed in
1949 was subtly different : If a way to do a job wrong exists,
someone someday will do it that way. That was when wild rides
on rocket sleds were probing human tolerance for deceleration ;
and, with Col. J. P. Stapp's life on the line , a technician had
installed all the sensors backward . (For what Murphy really
said, and how instant perversion of what he really said illus
trates Murphy 's Law, see Dianna Waggoner's piece in People,
January 31, 1983, page 81.)
Murphy's Law pertains to human inattention, not to crafty
demons circling in the air. His point was that the sensors
needed modifying so there'd not be two ways to install them .
Lots of common contrivances deserve a Murphy Medal. One
thing you can't do wrong with an RS-232C interface-I almost
said one of the few things-is
insert the plug upside down.
Beveled housings on plug and
socket see to that. Score one
for Capt. Murphy.
John Gall 's allegiance,
though, is to those demons
(Systemantics; The Under
ground Text of Systems Lore;
How Systems Really Work and
Especially How The y Fail,
General Systemantics Press,
Ann Arbor, Ml) . A bare 6
pages into Systemantics, he's
quoting Murphy 's Law "as it
appears on the walls of most
of the world's scientific lab
oratories: If anything can go
wrong, it will. " That is a vari
ant on the schoolboy adage,
"Jellybread always fallsjelly
side down ," and is readily
aligned with Parkinson's var
ious laws (e.g . , "Work ex
pands to fill the time available
for doing it ") and with the
Peter Principle ("People rise
clear up to their level of in
competence").
Gall rejects what held Mur
phy's attention, the room that
sys tem s tend to offer for
human fallibility. No, he's
ex plicit in assuming that

N
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"people are generally doing the very best they know how." But
he also notes that, "Systems operate according to Laws of Na
ture, and Laws of Nature are not suspended to accommodate
our human shortcomings ." And Gall 's Laws of Nature seem
tainted with the demonic.
He offers 228 numbered examples of things making no
sense. Beltline freeway lacks exit ramp to city. Emergency tele
phone line runs 3 hours behind; callers put on hold . Hungry
nations export food . .. .
On and on, till your eyes glaze over. Muster, though, a heroic
effort of attention, and you may find yourself asking what
Gall 's list is a list of For here's "Successful flying machine
invented by bicycle makers, " and here's "Bankrupt railroad
system continues to fail under government auspices." And my
response to the Wright Brothers item is, "Why not?," and to the
Amtrak item I say, "What magic did you expect from a change
of auspices?" And as for
"A. G . Bel I invents tele
phone, retires to phone-free
island, " well, Bell thought
he'd invented a business ma
chine, which no more be
longed in the home than did a
cash register. Those are items
planted to set the unthought
ful tittering . And when Gall
wants a nervous titter , he
draws on nuclear plants , espe
cial Iy that standby, Three
Mile Island .
It's a known scenario. Al
though I've never experienced
the presence of L. J . Peter, I
did once hear C. Northcote
Parkinson lecture. That was a
disconcerting afternoon; al
though he claimed to be offer
ing a heretic's social insights,
Professor P . relentlessly
played everything for laughs.
One of his running gags was
to exempt from each bleak
formulation the college that
happened to be his host that
day. "Regardless of work to
be done, institutions expand
at a steady rate; except of
course at the University of
California, Santa Barbara."
continued
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What if I said that ttiis screen, including calling my
video image wcw created by me, a non-programmer
using just twenty instructions?

Interested now?

Introducing the door into Windows!
Easy access to Windows

Call 518-766-3000 (FAX 518-766-3003) for

KnowledgePro (Windows) contains high-level commands
for manipulating screen objects, lists, text , fonts, external
files and bitmap images. DLL and DDE support lets you
integrate your own C routines with KnowledgePro and
link your application directly to Excel and other Windows
programs.

more information or write to: Knowledge Garden Inc.,
473A Malden Bridge Rd., Nassau , NY 12123 USA .
Amex, Visa or MIC accepted.

At a price you can afford
KnowledgePro (Windows) costs $695 with no runtime
fees for applications. KnowledgePro for DOS costs $495.
The systems run on IBM PC, XT, AT and PS/2
compatible machines with 640k of memory and a hard
disk. KnowledgePro (Windows) requires Microsoft
Windows 286 or 386 version 2 .x or greater.

Another
intelligent
tool from

1111111111 . . .

Know edge
GARDEN inc

KnowledgePro is a registered trademark of Knowledge Garden. Excel is a trademark of Microsoft Corp. lBM. XT, AT and PS/2 are trademarks of International Business Machines Corp.

Circle 174 on Reader Service Card

PRINT QUEUE

That brought down the house once or twice, but then it wore
thin. After half an hour, he'd convinced me that his whole
structure oflaws amounted to just a profitable shtick.
Likewise, reading through Gall's book, I grew more and
more skeptical about his "Laws of Nature" being anything save
"Laws of Human Nature," Murphy's Law in its pristine form a
salient case. Gall is witty sentence by sentence, and his whole
book is so elaborately organized it becomes in itself a send-up
of a system, purporting as it does to give you what it also says
cannot exist, ways to beat a system's penchant for failing .
It feeds, too, tacitly, on our hunger for overviews. For we 've
ample experience of systems going wrong-the mail misdeliv-

If

doing
a job wrong is possible,
someone sometime
will do it wrong.
ered, the rule-book misread-and some GTF (general theory of
failure) would be a comfort. Still, I incline to credit Murphy
with putting it best: If doing a job wrong is possible, someone
sometime will do it wrong. (Last September, a travel agent in
Limerick, Ireland, tried to ticket me from Shannon to where my
car was parked at Dulles International Airport in Washington,
D.C. Every piece ofpaperl carried-yes, the ticket itself-said
plainly "D.ulles." But I ended up at Washington National, a $50
taxi ride from Dulles. We don't need a GTF to explain one
Irishman's ignorance ofD.C. geography.)
We're nonetheless embedded in the Age of the Overview.
Arno Penzias, Bell Labs vice president for research, has writ
ten Ideas and Information: Managing in a High-Tech World
(Norton, New York) . Penzias tells us about information; about
numbers, words, and pictures; about rules; about six or seven
other topics, too. Always informative and always clear, his an
ecdotage affords a sturdy bridge into a couple of more formal
texts .
Thus, Penzias discussing rules quotes Dr. P. C . Wason , a
British psychologist, to the effect that most people overestimate
their ability to apply logic to a problem. Example: Cards num
bered 2 , 4, 3, 7, and the claim , "If there's a 2 on one side ,
there's a 7 on the other. " How many cards need you turn over to
test the claim? Everyone sees you must turn over 2 to check for
7, and then 4 and 3 to eliminate a lurking 2. Five people out of
six next turn over the 7, not grasping how the rule says nothing
about what's behind a 7: how in saying if, it avoids ifand only if.
"Mathematicians," Penzias remarks, "make logic a full-time
occupation." That doesn't make logic essential to people in
general, most of whom (outside of Congress) solve real-world
problems pretty well.
Now turn to The Computer and the Mind by Philip N. John
son-Laird (Harvard University Press , Cambridge, MA), a big,
ambitious, scrupulously written book that surveys what we
learn about human cognition when we apply models from com
puter science. And here (page 225) is a variant of the card prob
lem, with Wason duly cited; here too is a quick version of a real
world equivalent, which anyone solves with ease; finally , a
418
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general conclusion: that purely formal theories of human rea
soning have "severe problems ." Penzias would not dissent. But
the thrust of the Penzias book concerns how a science-man
(himself) thrives in an environment of science. Johnson-Laird,
though, is interested in models of anyone's mind; models com
puting shortcuts need not always fit. Bigger picture, you see.
A continual Johnson-Laird paradigm runs, "We do this.
Now program a robot to do it." We can leave home and get
back. (The robot resource is a "pushed" stack of directions, to
be "popped" as it's retraced.) We can perceive (and in depth!)
and identify objects. (The intricate robot resource entails layers
of lifetime experience-knowledge squirreled away, retrieved
at need .) By page 305 we're hearing about Grammar, "a finite
set of rules that characterizes all the sentences in a language,"
the way Niklaus Wirth's syntax rules shape every possible Pas
cal program. Grammar, Naom Chomsky showed, cannot be
acquired by stimulus and response, the way a dog learns to keep
off the sofa when it's swatted enough. We draw on something,
so to speak, in ROM: an innate paradigm , called by Chomsky a
Language-Acquisition Device (LAD). That ' s innate? Then we
don 't enter the world as blank slates for experience to write on?
Yes , that is what's being claimed, and via computer analogies.
A rich book, recommended.
Finally, here's James R. Beniger's The Control Revolution:
Technological and Economic Origins ofthe Information Society
(Harvard University Press), an effort to (I oversimplify) trace
everything that matters now from the nineteenth century
growth of bureaucracy (systematic control) . A bureaucracy (a
Chinese invention) is hundreds of little men in shirtsleeves sit
ting at desks. A computer is one little man in shirtsleeves en
sconced in a box. But you see the family resemblance.
Beniger' s tables are fascinating. The first ("Modern societal
transformations identified since 1950") starts with Riesman's
Lonely Crowd, after 16 items has arrived at McLuhan ' s Global
Village (1956), achieves computerized society by 1970, and
deep on the second page is into the information age (Wilson P.
Dizard Jr., 1982). Or here's information processing and distri
bution, near the start of which pay telephones are being in
stalled widely (1891), transatlantic wireless is in place by
1907 , the feds approve the Pitney Bowes postage meter in 1920,
transatlantic airmail commences in 1939. Just how long the
control revolution has been going on is astonishing. Or, finally ,
a span concerning marketing carries us from a 500-page Sears
catalog (1894) to a drive-in Dairy Queen of 1939. About mid
way-1916-the first Piggly-Wiggly store opens, "a maze with
turnstiles" that forced customers to pass all goods on display .
(And the Book-of-the-Month Club? 1926.)
The more you read in Beniger, the more you deduce that
Americans have lived inside a pinball machine for over a cen
tury , and that computerization is just a huge effort to control the
pinball's randomness. "Toward a Generalized Hardware of
Control" is the title of one of his last sections. That's a hint that
we ought to be worrying about control .
But if John Gall's Systemantics has convinced us that no sys
tem can work, then why worry?
Except that, just yesterday, I wrote a program that works.
No, it doesn't threaten you. But it works . Is that perhaps
ominous?•
Hugh Kenner is a professor ofEnglish at Johns Hopkins Univer
sity. His reviews have appeared in publications like the New
York Times and Harper's. His recent books include A Sinking
Island and Mazes . He can be contacted on BIX as "hkenner."
Your questions and comments are welcome. Write to: Editor,
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458.

IfyourAT-buscomputerrunsoutofRAM ...
expand with the unique BOCARAM/ATPLUS
and forget about memory problems.
Versatile

Innovative

In today's demanding business world, advanced software
asks for more memory. Boca Research has created an
answer that supplies essential memory for the latest
applications. BOCARAM/AT PLUS adds a whopping 8MB
of software-configurable memory per board, per slot to
286 and 386 computers. With more room to run your
favorite software packages, and less time spent on
setting switches, you'll see your productivity
dramatically increase.
Innovative. Like no other memory board, BOCARAM/AT PLUS
ca n handle heavy workloads at faster speeds. Its unique
RAM chip feature delivers zero wait-state• performance via
specially designed software. For ATs zipping along above
standard speeds, the Boca-designed VLSI chip keeps up
with any CPU . . . up to 33MHz.
Versatile. Whatever memory you're lacking,
BOCARAM/AT PLUS can fill your requirements.
Start with 2MB and simply add readily
available l MB chips as your needs
grow. The board uses split
memory addressing and
backfills l 28K, allocating
the remaining RAM as expanded
and/or extended memory to satisfy
any software.
Compatible . No matter which opera ting
system you choose DOS, OS/2, Unix or
Xenix, BOCARAM/AT PLUS offers compl ete
support. By complying with LIM/EMS 4.0,
the board ensures compatibility with softwa re
utilizing expanded memory ... up to 32MB
per system.
Ease of Use. BOCARAM/AT PLUS' switchless
installation is a breeze. The configuration is chosen
via software, stored in an EEPROM and is in place at
boot-up. Future changes are painless.

Ease of Use

OK RAM

Reliable. Each BOCARAM/AT PLUS is carefully tested
and packaged before leaving the factory so you'll be
guaranteed a quality product. Additionally, diagnostics
software is provided to assure proper functioning of board
components. If a defective chip is located, just replace
the one chip ... no need to replace a whole bank of nine
as in SIMM architecture. A two-year warranty and free
technical support ensures Boca quality.

For the memorable BOCARAM/AT PLUS and an unforgettable performance, see your local dealer or contact us directly.
Also, ask about BOCARAM/AT 1/0 PLUS with 4MB of RAM and serial/parallel ports.

8CCR
RESEARCH

INC

6401 Congress Avenue, Boca Ra ton, FL 33487 • Phone: 407/997-6227 • FAX: 407/997-0918
BOCA RA M/AT PL US and BOCARAM/AT 1/0 PLUS are tradem arks or Boca Resea rch, Inc. All other refere nces lo com pu ter systems, software and peripherals use tradema rks owned by th eir respecti ve
m anufacturers. © Copyright 1989 Boca Resea rch, Inc. ' Zero wa it-s tate perfo rmance is dependent on th e design, layo ut and chip types on the system boa rd.
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Rip Collins

TIME TO
REPLACE ASCII?
Yesterday's character
set is no match
for today's computers

lace the following terms into de
scending order: aardvark, A],
Zany , A), and AZURE . You
probably came up with the fol
lowing order:

P

A)
A]
aardvark
AZURE
Zany

Unless , of course, you're using ASCII as
a model , in which case your list is as
follows :
A)

AZURE

A]
Zany
aardvark
Created by Robert W. Bemer in 1965 ,
ASCII (which stands for American Stan
dard Code for Information Interchange)
came about in response to the needs of
the time. Bemer created a 7-bit standard
set of characters to match bit-oriented
programming with the architecture of
existing computers . As a result, he de
fined the digits 0 through 9 so that the 4
low-order bits would equal their binary
values. The alphabet is represented twice
Stop Bit is an open forum for informed
opinion on topics related to personal com
puting. The opinions expressed are those of
the author and not necessarily those of
BYTE or its staff Your contributions and
comments are welcome. Write to: Editor,
BYTE, One Phoenix Mill Lane, Peterbor
ough, NH 03458.
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within the character set: All uppercase
letters come before all lowercase, and the
5 low-order bits yield the position of the
letter in the alphabet. There are 26 letters
but 32 possible 5-bit values, so six sym
bols were inserted between uppercase
and lowercase.
In fact, ASCII uses punctuation marks
and operator symbols to fill in all the
gaps created by bit-aligning the various
character groups. The less-than, equal
to , and greater-than symbols are between
the digits and the uppercase alphabet.
The slash, used for division, is just below
zero, but the backslash is in the gap be
tween uppercase and lowercase .
In the 8-bit ASCII set (ASCII-8), the
discontinuities continue . Symbols for
greater-than-or-equal-to and less-than
or-equal-to were added miles away from
less-than and greater-than and in reverse
order . The symbol for division was
added, while multiplication and the not
equal-to symbol, used in all program
ming languages, were not.
In case you don't believe that ASCII
causes problems , let me give you the
ABCs (that's Ada, BASIC , and C) of
compound delimiters. Compound delim
iters are used in programming languages
when a single appropriate symbol does
not exist. C uses = > for greater-than
or-equal-to , as does BASIC, which also
allows > = . Ada accepts > = but uses
=>for "arrow." Everyone knows that
"arrow" in C is - >, just as everyone
knows that ! = is not-equal-to in C,
whereas I= is not-equal-to in Ada but
would mean assignment-with-division to
a C compiler. The symbol for not-equal
to in BASIC is < >, which Ada calls a
box and which has no counterpart in C,
which uses -- to indicate decrement, even
though Ada would think it meant " com
ment. " BASIC calls comments "re
marks" because , remarkably, comments
in Care/* (division and multiplication).
The problems inherent to languages
based on ASCII won't be acknowledged
until programs start collapsing under

their own weight, like beached whales .
In spite of the recent delays , none of
the software firms seems to have noticed
that the tide is on its way out. The Japa
nese have been criticized for their lack of
software expertise, yet they have recog
nized the importance of character sets in
the TRON project (April 1989 BYTE) ,
which has both 8-bit and 16-bit sets. The
world looks to the U .S. for sMtware
leadership, so explain why , in word pro
cessing searches, I have to press Control
R for "Return" because pressing the real
Return key causes a search to begin.
It's time to develop a character set that
is more closely matched to the computer
architectures of the 1990s. Creating an
appropriate character set would require
matching the binary representation and
sequence of the characters to the manner
in which those characters are used in to
day' s computers . Naturally , the set
wou ld be extensible . The alphabetic
characters would begin directly after the
digits, making both decimals and hexa
decimals bit-maskable to their binary
values . Multiplication and other operator
symbols common to all programming
languages would be included in the set,
eliminating the need for compound de
limiters. As much as possible, the set
would expedite checking by ranges in
stead of by tables . Compiler design and
application development would be great
ly simplified.
The computer industry is looking to
object-oriented languages and RISC pro
cessors to increase the efficiency of both
the computer cycle and the software
development cycle. I just read that the
Intel 80486 microprocessor includes
decimal arithmetic instructions wi th
ASCII adjust. Now , how do you suppose
it will alphabetize aardvark, AZURE,
and Zany?•

Rip Collins is an author who is currently
working on a book titled Beyond Artifi
cial Intelligence. He can be reached on
BIX c/o "editors."
ILLUSTRATION: TAMJR HABER-SCHAIM © 1990
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Are you using a DOS-based personal computer for control
ling instrumentation? Do you want the best available soft
ware tools for acquiring and analyzing data using standard
DOS programming languages? If your answer to these
questions is yes, LabWi.ndows® is just the solution you're
looking for. The unique Lab Windows function panel inter
face lets you interactively control your instrumentation
hardware and collect data, as well as automatically generate
Microsoft®C or QuickBASIC program code for your appli
cation.
With Lab Windows you can control GPIB , RS-232, or VXI
instruments, or plug-in data acquisition cards for PS/2 and
PC-AT computers. For standalone instrument users, the
LabWindows instrument library has over 50 ready-to-use
instrument drivers so you can program your instrument
using intuitive instrument-specific function panels, without
knowing the instrument inside-out.
Because acquiring data is only one element of your applica
tion, LabWindows has a complete set of QuickBASIC and C
compatible libraries for data analysis, presentation, and
storage. Manipulate arrays, create a histogram , or use the
optional Advanced Analysis Library to perform operations
such as Fast Fourier Transforms, digital filtering, and curve
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fitting. Give your programs a big performance boost using the
specially optimized LabWindows analysis routines for comput
ers with an 80387 numeric coprocessor. For your data presen
tation and storage needs, use the LabWindows Graphics Library
to create multiplot graphs, bar charts, or scatter plots, and use the
Data Formatting Library for data logging and file operations.
If you ' re looking for the right tools to take maximum advantage
of your DOS computer using QuickBASIC or C for data acqui
sition and analysis, there is only one solution ...LabWindows.
Call National Instruments at (800) IEEE-488 to speak with a
sales or applications engineer about how LabWindows can help
you.
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It weighs under six and a
half pounds. It is the size of a
notebook. And it is, beyond
question, quite unique.
The new Tandy 1100 FD
is the only laptop computer
with both MS-DOS® and the
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Only
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DeskMate™ Graphical User
Interface built in.
Just power up, and you'll be
greeted by the friendly face of
the DeskMate Interface. Cryp
tic DOS commands have been
replaced with plain English
and a proven format of pull
down menus and dialog boxes.
Word-processing software
and a 90,000-word spell
checker are also built in for
instant-on use. Take notes or
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Dimensions: 2.4 x 12.1 x9.8''. MS-DOS licensed from Microsoft Corp.

write a letter-without insert
ing a diskette!
With the built-in 3 1/z" disk
drive, you can use industry
standard PC software, like
DeskMate®, the included 10
in-l productivity package.
Plus, you'll appreciate the
640K memory, the large display
and the removable, recharge
able battery.
If you're on the move, take
the Tandy 1100 FD along.
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