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The Critics Agree: Borland: �

"Turbo C ... will stun you with in-RAM �
compilations that operate at warp speed." �

Turbo C’s� sleek 
compiler is so fast 
and powerfu l. we 
used it LO write our 
equation olver. 
Eureka.· Even better. 
all thal muse! is 
wrapped in a smooth. 

integrated en vironment with every›
thing you need LO make writing. 
editing and compiling your programs 
a snap: 

� �Compi les 10.000 lines per minut.e� 
� �Online. help 
� A SI compatible 
� �Six memory models-liny to huge 
� �450 library runctions 
� �Lilil iLies: Librarian. Make. GREP 
� �Source cod’ ror MicroGalc �

spreadsheet �
� �Command-li ne version of Lhe compiler 
� lnline assembly Lhal leLS you mix �

Cand assembler �

!.)' ttm 1·..-"" 10.M 1RM• r- 11o1 
"'"""'I ,_,.,i.n IOd 111 ’°"’-!Jlt!I PC-DOS OIS-OOSI l 0 °’ 
''""JM M 

- Richnrd Hale Shnw, PC Magazine 

� �Professional--quamy l ibrary 
supporting VGA. CGA. E:GA. Hercul s. 
and IBM 8514 

� �Interfaces with Turbo PMCal 4.0 �
and Turbo Prolog �

Just $99.95 

" A lightning fast. fully featured C 
compiler su itable for almost every›
thing .. . Borland’s Turbo Ccompiler 
is nexible. FasL and friend ly. 

-� Peter Feldman, PC Week " 
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"Turbo Pascal 4.0 flies 
4.0 is ballistic!"-Tom Swan 

Almosl from 
its introd uction . 
Turbo Pas al" has 
b en the world›
wide Pascal stan›
dard . I ’s fast. It’s 
rtexibl . It’s affor›
dable. And it 

gives you full ontroL 
Compile more than 27.000 line 

of code per minute* . And work in a 
complete. integrated programming 
environment with pu ll-down menus 
and a full -fea tur’ed ed itor. 

You don’t have to swap code in 
and oul to beal the 64 K barri.er; il’s 
designed for large programs. Break 
your cod into conv ni ’Ill modules 
and work with them swiftly and 
separately. If ther •s an error in 
one. you can see iL and nx it. 
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;Turbo Languages are Super! �

"Turbo Basic compiles faster than 
anything I have seen." -Ethan Winer. PC Magazinelike a rocket ... 

1987 Programmer's Journal 

PowerfuI fcatures incl udc: 

• �Producing EXE fi les 
• �Separate compi lation 
• �Bu ill-in project management 
• �Graph unit including suprX>rt 

for IBM CGA. EGA. VGA. and 
3270. Her ules and ATf 6300 

• �Onl ine. context-sensitive tlelp 

• Ru 11 011 an 8 Hlz IBM PC AT. 

Add expertise: 
The Turbo Pascal Toolbox.es 

Start with Turl:>o Pascal Tutor for 
jusL $69.95 and add the others as 
your interests and experti e grow: 

• �Database Too lbox 
• �Edi tor Tool box 
• �Graphix Toolbox 
� � J urnerical Methods Too lbox 
• �Garn Works 

Toolboxes require Turbo Pascal 4.0 

Just $99.95 each 

" Each new Turbo Pascal 4.0 Tool­
box is a virtual treasure of program­
mi ng methods and tips. 

- Giovanni Perrone, PC Week " 

Circle 30 on Readu S<!rvict Card 
(DEALERS: 31) 

Turbo Basic• is 
Lile lightning-fast 
Basic compiler 
with a tota l devel­
opment nviron­
ment that puts you 
in Full control. 
Even novices can 

' rit.e professional programs with 
Turbo Basie's rull -screen windowed 
editor. pull -down m nus. and Lrac' 
debugging sysLem. You al ·o g La long 
list of inno ative Borland featu res 
like binary disk fil es. true recu rsion. 
and increas 'd compilation control. 
Plus the ability LO create programs as 
larg as your system 's memory can 
hold-not just a cramped 64K. 

The choice is basic: Tu rbo 

Just $99.95! 

" Turbo Basic. simply put. is an 
incredibly good product... ot only 
is this the most advanced BASIC 
ever. but Borland has lived up to 
its Turbo tradition. 

- William Zachmann. Computuworld ’’ 

Add another Basic advantage: 
The Turbo Basic Toolboxes 

• The Database Toolbox 
� ihe &litor Toolbox 

Toolboxes req uire Turbo Basic I. l 

Just $99.95 each. 
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Compare the BASIC differences 
Turbo ll.1slr I I QulclcBAS IC4.0 Compi ler 
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rful 
version of Basic ever" 

And able to 
onto "new ground· 
price/performanc 
-John H. Mayer. Compllltr 
on Tllfbo C 

See tile technological 
excellence of Turbo C, 
.Turbo Pascal and 
Turbo Basic! 

Meet Turbo Prolog 2.0: 
ificial e igence like 

e never seen it. 



Turbo Prolog 2.0: Powerful Artificial 
Intelligence for your real-world applications! �

ew Turbo Prolog� 2.0 lets you 
harness powerful AI techniques. 
And you don’t have to be an expert 
programmer or artiricial intelli ›
gence genius! 

You get an all-new Prolog 
compiler that’s been optimized to 
produce smaller and more efficient 
programs than ever before. An 
improved full-screen. completely 
customizable ed it.or with easy pull ›
down menus. All-new documenta›
tion. including a tutorial rich with 
examples and instructions to take 
you all the way from basic program›
ming to advanced techniques. Even 
online help! 

1·., Ille HIMf'Sn• w 111e lllM• llmOY o1 
pmoo>I Olllpu""..., Ill I mmp>IJM& l'C DOS [MS-OOSJ 2 0" 

More new features! 
� �An external dat.abase system 

For developi ng large databases. 
Supports B+ trees and EMS 

� �Source code for a fu lly-featured 
Prolog interpreter written 
enti rely in Turbo Prolog. Plus 
step-by-step instructions to adapt 
it or include it as is in your own 
applications! 

� Support for the Borlaad 
Graphics laterface, the same 
professional-quality graphics 
in Turbo Pascal. Turbo C. 
and Quattro 

� Improved windowing 
� Powerful exception hand ling 

and error trapping feature 
• Full compatibility with Turbo C 

o the Lwo languages can ca ll 
each other freely 

� Supports mu ltiple iaternal 
database 

� High-resolution video support 

Just $149.95! �

60-Day Money-back Guarantee t �

For the dealer nearesl you 
Call (800) 543-7543 

Circle 32 on & oder Sfrvict Canl (DEALERS: 33) 

Turbo Prolog Toolbox i 
6 toolboxes in one! 

More than 80 tools and 8,000 
lines of ource code help you build 
your own Turbo Prolog application . 
Includes toolboxes for menus. 
screen and report layouts. business 
graphics. com munications. flle›
transfer capabilities. parser 
generators. and more! 

Toolbox requ ires Turbo Prolog 2.0 

Just $99.95 

'' If I had to pick one single 
recommendation for people who 
want to try to keep up with the 
computer revolution. I’d say, 
’Get and learn Turbo Prolog. • 

-� Jerry Poumelle, Byte 1188 

An affordable. fast. and easy-to-use 
language. 

- Dany/ Rubin. Al Expert " 

BORLAND �
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PRODUCTS IN PERSPECTIVE 203 Fax Board Faire 
by Brock N. Meeks 
A look at the strengths �
and weaknesses of I 0 �

89 Short Takes �

67 What's ew 

microcomputer fax cards. 
TSI-020MX and Radius 
Accelerator 25 , two 25-MHz 213 Ada Comes to the Mac 

by Namir Clerrumt Shammas 
Turbo Prolog 2.0, adding 
Mac SE acceleraror boards 

Does the Mac make 
a reasonable development 

SOTA MotherCard 5.0 and 
a number offeatures 

system? �
Microsoft Mach 20, running �
OS/2 on an IBM PC � 219 Software for Hardware-Style 
Choice Words , Webster 's Debugging 

by Namir Clement Shammas 
Tentime, Konan 's new hard 
dictionary on a hard disk drive 

Soft-ICE extends breakpoint 
disk drive controller Cover Story/154 capabilities and protects 

against reentrancy. 

FIRST IMPRESSIONS 225 Total Word 
by lamonr Wood 

Cover Story : Does it offer the total 
154 IBM and Tandy- solution for word processing 

Same Channel, Same Plan and desktop publishing? 
for Growth 

231 Data Entry Goes HJgh-Tecbby Rich Malloy 
by LAlnonr Woodand Tom Tlwmpson 
DataPlex provides data 

and Tandy's 5000 MC 
IBM's PS/2 Model 70-A21 

conversion and a "universal 
provide extra computing front end" for data entry. 
power in an open design. 

237 Review Update 

REVIEWS 

IN DEPTH �
PostScrlpt Prjnters �
Come of Age �

164 Product Focus: 

240 Introduction: Display 
Technology �

New printers that are tops �
in quality and versatility. �

by Steve Apiki and Stan Diehl 

243 Face to Face 
by Gene Smarte 
and Nicholas M. Baran 

by Mark L. Van Name 
183 Two for the Road 

A look at the four major 
The Toshiba T5100 display technologies-where 
and GRiDCase 1530 prove they are now and where 
that portable computers they're going. �
have come a long way. �

195 Ao 80386 with a Twist 
by JeffHoltzman 
The AST Premium1386 �
approaches the Compaq �
386/20 in power-�
but not in price. �

Face to Face/243 

Between Man and i\.:.tchine/288 
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Taking the Wraps 

by Ron Peterson, Carrel R. 
Killebrew Jr. , Tom Albers, 
and Karl Guitag 
A new 32-bit graphics 
microprocessor from Te.xas 

2S7 
off lbe 34020 

InstTuments lets you 
build a powerfuJ workstation 
on a sma II board. 

27S � Lighting the Way 
by Rolland Von Stroh 
and Brian Dolinar 
Electrolum.ioescence is becoming 
a heavyweight contender among 
display technologies. 

282 � Monitor Makers 
A guide to manufacturers 

FEATURES 

288 � Betw-een Man and Machine 
by Ernest R. Tello 

ew advances in user-interface 
technology could change 
the way we interact 
with our computers. 

295 � The BASIC Revival 
by Namir Clement Shammas 
The "beginner’s" language 
has significant new features 
and a structured approach. 

HANDS ON 

303 � Ciarcia’s Circuit Cellar: 
Why Microcontrollers?, Part 2 
by Steve Ciarcia 
The DDT-51 isa low-cost 
software development system 
with many features of more 
expen ive ystems. 

313 � Some Assembly Required: 
Floating-Point without 
a Coprocessor 
by Rick Grehan 
High-precision floating-point 
emulation for your personal 
computer. 

Fax Board Faire/203 

EXPERT ADVICE 

100 � Computing at Chaos Manor: 
Tbe Edge of the Envelope 
by Jerry PourneUe 
Jerry combines bis right 
stuff with the right hardware 
and the right software. 

123 � Applications Pim: 
A Wolf and a Killer Shark 
by Eua Shapiro 
The wolf is Wold 3.01; 
the killer shark is 
FuUWrite Professional. 

129 � Down to 
Is More Always Better? 
by Wayne Rash Jr. 
Too often, companies make 
installations on the 
basis of comfort rather 
than functionality. 

135 � MaclnatJons: 
Comebacks, Backups, 
and Updates 
by Don Crabb 
Some Mac software is born 
great, some is made great, 
and some is merely updated . 

143 � OS/2 Notebook: 
All Together Now 
by Marie Minasi 
Under OS/2, your programs 
don’t step all 
over each other. 

147 � COMl: 
Computer Conferencing 
Bomecomlng 
by Brock N. Muk.s 
Although computer 
conferencing is still in 
its infancy, it’s locked 
into a niche market. 

DEPARTMENTS 

6 Editorial : Mac Clones and OS/2 
Trends 

11 Microbytes 
24 Letters 
33 Chaos Manor Mail 
38 Ask BYTE 
51 Book Reviews 

3S9 Coming Up in BYTE 

-

READER SERVICE 

358 Editorial Index by Company 
360 Alphabetica l Index to Advertisers 
362 Index to Advertisers by Product 

Cat.egory 
Inqui ry Reply Cards : after 364 

PROGRAM LISTINGS 

From BfX: see 286 
From BYTEnet: 
call (617) 861-9764 
On disk or in print : 
see card after 320 
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LAS VEGAS). UT. WESTE.AN CANADA 
Mike KISSebenl'I l'HI) �~� 
Bia �M�c�A�I�M�l�'�l�l�J�~�1�0�0� 

TUDUJIKET1MQ 
L.. Bn1clley B.-na Dlraclor 
Susan �~ Admll>i.stratMt AssiSlll"1 

llYT!BIT$[21QJ 
Dan Harper lt021 n4-tl30 

THE llUYEA"S MART 11 >QI 
Marl< S iona (OO>) ......1.. 

AfQIOIW. AIJVERTWNQ U.CTIOH& �
MllMTI.>.NTJC, METRO NY & NEW ENGL.ANO, �
SOUTHERN CALIFORNIA �
Ellu U.ler !toil.,..._ �

MlrM'EST. PACIFIC NORTHWEST. 
METRO NY & NEW ENG LAND 
SocM1 Gagnon C""l-

SOUTHEAST. SOUTHWEST 
O&nlH Vllmlt>r (to1} AMZ11 

l!YTI; DECK llWU­
NetlonaJ 
Ed Wtre CMSl 126-41 N 

A/!IC COlill'VTlHQ DECK 
COllPllTINQ f°" ENGINEEA8 DECK 
Mary Ann Goulding 1'°31 n.w:i11 

INT'EAHATIOHALAD\l£AT1SIHG 8Al09TAF1' 
See lletlng on pege 381 . 

�E�D�I�T�O�A�I�A�L �A�H�D �I�U "�H�U�I�~ �:� 
One Phoenix M I Lane, PeletbofOugh, NH 03>458, (603) 924-9281 . �
- c-- �~ 425 Bal1ely St, Ser> Frandlco, CA 94111 , (415) 954-9718; 3001 Reel Hill ""9., Bulldlng 11 , Su!te 222, Coela Mesa.. CA 112628, (714) 557-8292. �
�-�-�-�~�O�I�- �:� 1221 MnueOltneAmetk:u, NewYotl<, NY 10020.(212)512-3175. �
llYT!net: (617) 861-9764(Ht moclom at IH-N Of 7-1-E; 3000< 1200 baud). Fti!(603) 9'24-7507. Tolo:(603)924-7861. �
�~ CWTOMERWMCE: Non-U.S. C.201) 837-1315; ms1c1e U.S. (o;J1$1de NJ) �1�-�$�)�0�.�.�4�~�7�'�2 �:� Onside NJ) 1-800-367-0218. �

�O�l�-�O�I�~ loc..: �~ L OlanM. CllAlnnan ondClllol EmctAMotfloor; -.N. l-. 
r-l";l• "'°' - _,, E. G-... ...._ ond 0..00: n �-�.�i�n �. �~� e-.i!M �Y�l�c�>�o�P�r�-�-�.�.�~�C�O�u�n�N�l �.� lllCI �~ - J. - · e-... ... v... ,,,_ond 
!'.'. ;9 Ol-.olMC()>- �-�-�~ --0.-.._uu.. 

�~ F...... �O �. �~ �.�S�o�n�o�r�\�l�\�o�ol,n. �l�n�d�~�o�;�-�C �.� Wlm. �Q�i�n�o�l�r�u�c�t�l�o�n �; �"�'�°�"�1�P �. �~ �.� -.-H.H91. ci.,,._..or-.SlwlF. _,,S4nlo!..,... �~� 

.... - �"�"�"�'�-�~ ............ �A�l�l�m�a�n �,�°�'�"�"�~ o.M J. r.to(j""" - �T�~�O�p�o�t�o�l�l�o�l�>�a �:� RorP>R. Sc:IMR.-\1\oo-. Edllor\ol. �
�~�- - \/loo - _, 0 . .-.,, Flnat!eo: MlOllMIJ. - · Human �
�- �. �~ ..... �-�J �.� �B�u�n�T�o�W�o �.�s�v�t�t�:�-�S�c�h�t�M�M�C�J�>�o�t �. �~�­�
Vlco-: �Q�-�v�o�~�. �~ �;� �.�1�1�.�-�.�1�.�A�n�W�.� �~�P�l�-�*�'�g ondT°""""""ll . 
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Getting Smarter �
smARTOORK eKee_______, 

Camero-ready 
2X artwork from on HI or HP pen plotter 

The Smart Buy. Guaranteed. 

Still priced at $895. smARTWORK 
is proven. convenient. and fast. 
Our money-back guarantee lets 
you try smARlWORK for 30 days 
at absolutely no risk. Call loll free 
(800) 742-6809 today and put 
smARTWORK to work for you 
tomorrow. Thafs smart work. 

System Requ irements 

0 IBM PC. PC XT. Of PC AT with 384K 
RAM. ond DOS V2.0 or later 

0 IBM Color / Graphics Adapter with 
RGB color or B&W monllor 

D IBM Graphics Printer or Epson 
FX/MX/RX-series printer. and/or 

O Houston lnstrument DMP-40. 41 , 42. 
51 , 52. or Hewlett-Packard 7470, 
7475. 7550. 7580. 7585. 7586 pen 
plotter 

D Optional Microsoft Mouse 

Wintek Corporation 
1801 Sou1h St. 
Lafayette. IN 47904 
Telephone: (800) 742-6809 
In Indiana: (317) 742-8428 
Telex: 70-9079 WINTEK CORP UD 

�~ �'�\�'�W�'�W �~� onc.... �'�N�n�t�i�t�t�l�o�g�o�a�.�-�r�e�g�,�~�~�:�s�O�I� 

�' �N�W�o�'�> �C�o�r�~� �~�-�o�~�~�a�l�~�r�c� 

Smarter Artwork 

Three years ago, Wintek engi­
neers created smARTWORK to 
reduce !he time and tedium of 
toying out their own printed-circuit 
boards. Thousands of engineers 
have since discovered the ease of 
use and sophistication that makes 
smARTWORK the most popular 
PCB CAD software available. And 
thanks to them, smARTWORK keeps 
getting better. 

lime hand-loping requires 

New smARTWORK Features 

D Silkscreen toyer for component 
placement and identification 

D Text capabilities for all three 
layers 

D Selectable trace widths and 
pad shapes and sizes 

D User-definable library 
D Ground planes creaied with a 

single command 
D Solder-mask and podmaster 

p lots generated automatically 
D Quick printer 2X checkplots 
D Additional drivers for printers 

and p lotters 
0 Optional drill-tape and 

Gerber photoplotter utilities 
D �A�u�t�o�C�A�D �~� .DXF file output 
D Completely updated 

manual 
D 800 number for free 

technical assistance 

2" by4" section ofa 10" by 16" double­
s1ded board wilh silkscreen layer 

smAR'IWORK transf0<ms 
your IBM PC Into o PCB CAD system 

Interactive routing, continual 
design-ru le checking, pod shov­
ing. and production-quality 2X 
artwork have always been a part 
of smARTWORK. And now that 
many customer suggestions hove 
become a part of the software, 
smAR1WORK is an even better 
value. That's why we 
offer it with o thirty­
doy money-bock 
no-nonsense 
guarantee. 

Using on Epson or IBM dot-malrlx 
printer, you can create 2X or1work and 
1X or 2X checkplots in a fraction of the 

Currenl Versions 
Hl'MrlE V1 r 
smAmW0RK V l 3r5 
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EDITORIAL Fred Langa 

MAC CLONES 
AND 
OS/2 TRENDS 

The "Happy Joiner" 
Mac is up and running; 
and some early OS/2 
users voice surprising 
opinions 

A 
t this year's Hannover Faire 
in Europe (the world's larg­
est computer show), we got a 
sneak peek at a Taiwanese 

Macintosh clone. This sum.mer, at Tai­
wan's Computex show, the clone was 
openly displayed, and it attracted 
crowds. 

The clone is not for sale-yet. ln fact, 
the prototype Mac knockoff was built 
primarily as a demonstration device for 
Mac-compatible gate-array chip sets­
chips built in the U.S. by an unnamed 
manufacturer. 

The story gets murky here. According 
to the generally reliable AsiaTrends 
newsletter, the company displaying the 
clone-its name translates as Happy 
Joiner Co., Ltd.-did as its name implies 
by acting as an intermediary between an 
offshore chip-design house and the U.S. 
manufacturer. 

"Our gate array doesn't violate any 
existing copyrights, " said a company 
spokesperson. "In fact, there is no copy­
right on gate arrays." 

By themselves, the chip are at most 
ooly the foundation of a complete Mac 
clone; for example, you'd still need a 
legal ROM (a major stumbling block, 
considering Apple's recent litigious­
ness). AsiaTrends quotes the spokesper­
son as saying, "We met many people at 
the show who were very interested, in­
cluding major Australian and Taiwanese 
software houses. The people we talked to 

said they were very interested in writing 
a functionally compatible legal [ROM] 
BIOS." 

Although the gate arrays are made in 
the U.S., Happy Joiner has no plans to 
sell them here. Instead, it plans to work 
with clone makers in Hong Kong, South 
Korea, and Singapore to produce fin ­
ished machines that would be sold in 
North America and elsewhere. 

While I am sympathetic to Apple's de­
sire to maintain control of its market, I'd 
also welcome a legitimate, inexpensive 
Macintosh-one that would do for the 
Apple side of the market what the low­
cost IBM PC clones did for Intel-family 
machines: expand the user base, and 
spur vigorous growth in third-party 
hardware and software development. 

Tbe best kind of low-cost Mac would 
be one with an authentic Apple logo on it. 
Apple surely could produce such a ma­
c hi oe: I've seen estimates that place 
Apple's manufacturing costs for a bard 
disk drive-equipped Mac SE as low as 
about $500. (The list price for such a ma­
chine is about $3600.) Yes, Apple bas a 
healthy R&D budget, and both Apple and 
its dealers deserve fair profits, but surely 
these prices could come down some. 

If it chose to, Apple could employ the 
strategy once used successfully by Gen­
eral Motors in offering a family of prod· 
ucts ranging from Chevys to Cadillacs­
from some kind of a true entry-level, 
lowball Mac up to Mac Us, and beyond. 

If Mac prices stay high, we may see a 
strange new kind of machine: a Mac-like 
box with American chips, an Australian 
ROM, a Hong Kong motherboard, and a 
brand name that's something like Happy 
Joiner. 

OS/2 Trends �
Data.pro. one of BYTE's computer-ori­�
ented siblings within McGraw-Hill, �
recently completed a survey ofearly pur­�
chasers of the OS/2 Software Develop­�
er's Kit (SDK). The survey results make �
for fascinating reading. �

The survey culled out software devel­
opers and hardware companies in order 
to ta.rget the heavy-hitting end users­
nondevelopers who were interested 
enough in OS/2 to shell out the $3000 for 
the SDK. 

One surprise was the glacial pace 
these earliest adopters predicted OS/2 
would take in becoming the operating 
system of choice for Intel-based ma­
chines. Many believe it will be well into 
1989 or even l 990 before significant 
OS/2 applications are avai lable: Unlike 
some industry gurus, these end users 
don't believe there will be an end-of-the­
year bHtz ofOS/2 software this year. 

A full third of the respondents see 
Unix as a serious aJternative to OS/2. But 
Unix bas its own perception problems. 
One participant said, "IfUnix gets onto a 
commodity hardware platform o the end 
user can go down to the corner store or 
mail-order hou e and get [Unix] soft­
ware, then Unix may make it in the end­
user environment. .. . But if that doesn' t 
happen,., then OS/2 is going to wipe it 
out. ... 

OS/2's major strengths were seen to be 
its screen-handling ability (assuming 
Presentation Manager lives up to its 
claims) and-strangely-its DOS com­
patibility. Vaunted features like Dy­
namic Data Exchange and the LAN 
Manager were cited far less frequently. 
The respondents saw OS/2's major 
weaknesses as stemmillg not so much 
from OS/2 itself, but from its timing: 
Lack ofapplications and delays in release 
were the two most-cited negatives. 

All in all, the report is an eye-opening 
glimpse into the real world of OS/2 
users. (Individual copies of "An Inside 
View of OS/2" at $695 can be ordered 
through Datapro, 1805 Underwood 
Blvd. , Delran, NJ 08075 .) 

-Fredlanga 
EdiJor in Chief 

(BIX name ''flanga ") 
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There's room inside for a second 
3 1/z " drive (or hard drive) and two 
51/4 11 fl 
Ch 

and C 

compatible expan ion adapters . 

A nd he 5 0 

Tandy Computers: 
Because there is 
no better value.™ 

The New Tandy®5000 MC 


• 20 MHz Intel 803 6 	 • Five IBM Micro Channel"' 
microproces or 	 expansion lots, plus two 

dedicated memory slots • 2MB RAM, expandable 
to 16MB • 80387 coprocessor socket 

• Intel 82385 Memory Cache 	 • Support MS,DOS , MS 
controller 	 OS/ 2 and multiuser SC 

XENIX operating systems• Built,in VGA graphics 

Our most powerful 
3861 based computer, 

. . . made in America. 
The n ew Tandy 5000 MC Pro, 

fe i na l ystem i cricrly bu i, 
ness, fr m the lo k f ic 
256,000-colo r VG A graphics to 
the tact ile feel of its keyboard. 

Inside i pure performance, from 
the 80386 processor operacing ac 
20 MHz to the fa t mem ry with 
cache that pr vides RAM-fast ac ­
ce to y ur data. 

The 5000 MC me wich a 
built-in l.44MB 31/z 11 flo py drive. 

ppy, hard or cape drive . 
o e from ST- 506 or E Ol-

I ·upport i coming. 

Expand the memory to 
J6MB using cwo dedi­

cated expan ion 
·lot , and you can 
·rill add five IBM® 

1icro C hannel 

MC i- a natural 
as the hub of a multiu er sy cem o r 
as a file ·erver in a 3Com® office 
workgroup. 

A Tandy 50 MC wi th an 
4MB hard di ·k drive i only 

$6999. Check out th new alter­
native in personal co mputing. 

llad1olhae 

Prrce !Pll&H 11 ~10 S!Uck Compu1~1 ~nters inc p~rucipa~n; s10c es 111<1 aell111 Mollotor ~ s.111­
1aie1y lntell Re<J TM ano;J 3861Tl.l lnl . lcro Clunnl!llTM IBM Corp 	 COMPUTER CENTERS COf'p IBM/Rev TM arxl MS. MS·OOS 
ind XENIX/Rig TM Mlaosoft Corp SCOIRtQ TM Tiit! Sma ClU! Owaoon JCom/Rtg IM 3CGm Corp A DIVI SIO OF TANDY COAPORATlON 
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