
s 
�~� 

-­
THE SMALL SYSTEMS JOURNAL® �

JUNE 1986 VOL. 11._N.O. 6 

$3.50 IN UNITED STATES 
S4.25 IN CANADA I £:1.75 IN U.K. 

A McGRAW.HILL PUBLICATION 
0360,.5280 

�.�~�-�-

�-�~�- ...... ..._,..­
�~� 

.::F 
�~� 

= ..:;:­

.::r 
�~� 

.::::­
$ 

..;;­
..$' 

..... 



Asingle company has revolutionized �
the business of language, the language ofbusiness, �

and created the exciting new world of electronic �
reference works-Borland! �

W hich iBn't bad for a3-year-old 
Turbo �P�a�s�c�a�.�l �~� our first product, 
now has more than halfa million 
users,and has become aworld· 
wide sta.nda.rd. And that wasjust 
the beginning. 

S1nce then, the 'furOO Paooal 
f8mlly has grown ID a famltv of9, 
and uxla,y we're announcing our 
BBCOnd language, 'furOO �~�-�t�h�e� 

nar.ural languBge ofArtlllclal 
Intell.lgence. 

We've aJs:i 1mroduced amazing 
bus1rum produCIMt,y lOOls Uke 
SldeKlck,. 'l'rawllng SldeKlck,­
Reflex, The Ana!JR.. and 
&iperKey." 

We broke new ground 1n 1965 
With 'furOO Llghtnlllg.. �I�~� lnCludee 
the Random House" dlctlonacy and 
theeaurus. Turbo Ughrn!ng Is the 
forerunner of a oomple!B elecuoolc 
reference llbrary, neww}llrurl by 
the Word Wl7.ard; whlch oolvee the 
Uil!IO!vable tlHISB, �a�n�d�~ and 
challenges jOOI' mind. Word Wl7.ard 

Turbo Tut.or• Turbo Edit.or Toolbox'" ¢ \ 
Takes you from basic right It's all ,YOl.l need IO bu1ld your 
through advanced program­ own text edllOr or word 
ming conceplB and technlques. prooeseor. Prov1de.s s.ll lhe 

_ ..., •. , __.,. lncludesro).pagetuiorlaland rout.lnes-yoo decide which 
source code for evezyexample rear.ures yw want. &iurce code 

used In the reference ma.nuel. included. .AIS'.l Includes the 
Mlnlmum memory: 128K. Mlcro&ar- text editorW1t.h pull­

aJs:i down menUB and windowing.Turbo Graph.ix Toolbor.Includes Turbo Interfaces dJrectJy Wlth Turl:xJ 
Paooal eouroe oode Lets you crear.e hlgh-res­ Llghtn.Jng to let_you spell-check 
ID jUU C8Il figure OUL olutlon graphics. Includes your MlcroStar fl.Jes. M1n1mum 
how the Turbo Llghtr rools for complex business memory: 192K
n.Lng aooeaa �~�m works. �g�r�a�p�h�l�~� BB.'\Y windowing,

And here 1B a brief and storing screen Images IO Turbo Ga.meWor.lrs" ­f{llDOµilB ofcummL offertnga from memozy. Complate wllh 8'.luroe F.eveals Lhe secrets andt.he Borl8nd Ubracy ofhl8t.Ory­ code on disk, ready IO complle.maklng !D.ll.ware . .. strategle8 of game theory.
Minimum memozy: 1921< Includes e:mroe code Ill you

Turbo PascaJ-J.O can write your own game.a.
The fastest. Pascal complier, Glves,YOl.l �~�p�l�t�z�y�C�h�e�e�i�,� 

Turbo .Database Toolbox. 
Perfect complement to Turboplus an Integrated pro­ Bridge, and Qo.Moku, anPascal. ContalnS completegramming envtronment. ancient �J�a�p�a�n�e�s�e�~ thatl!bra.ry of Paaca.I proceduresIncludes a free �M�l�c�~�c�·� W1ll provide hours offaeclrul.tln8that allows you IO search andspreadsheet, and I,ax> l!nes d1verslon. Even Ifyou don'tsort data and build powerfulof annotated rouroe code, want to �w�r�i�t�e�~ own games,da.ta.base appl!caUons.ready IO complle and run. It's a terrific value. Mlnlmum M1nlmum memozy: l 28KM1n1mum memozy: !28K memozy: 192K. 

Retlsr, 
X1ls Ana{ysC 
�u�~�.�~� 

mem and ana\Y8lS. ···=··�~�m�a�n�a�g�e�.�Shawsyour spresd­
eheet. dai.a from 

�1�~�· dilaae,0 and O!.bera In IM 
graphlc torma- lnClliliDg bar chanB, 
pie chanB, !J::aWlr pkK.e, l1ne sraphs. 
e.nd IMCkad bar clwlA AnllWel'8 W1w 
J/?quESIJOne. Mtnllnum rnemor,y:364K. 



ast.ounding $99.95. 

('1:'-i Turbo Prologis t.o 
'9 Prolog what '.furbo 
Pasc8.l is t.o Pascal! 

Our 'l\JrOO Pascal asumlshoo 
evel'j'One who �t�h�o�u�g�h�~ of Plla:'AI 
as ''.Juat. another language:' We 
changed all thar,-and now 'furOO 
Paroal Is the de facto worldwide 
BUllldll.nl, wllil bundrOOB of 

Lhousa.nds ofenthustasts 

im!!mnand users In
unlversn.tes, 
research 
centers, 

, oohools, ____....,....., an:! wtth pro­

fesslonal Pf®'BJ'.D· 
mers, studema, 

and hobbyWts. 
You can expecLat least the 

ea.me \mpacl. from Turbo ProJog, 
Mlaulle wlllle 'furOO Prol<ee IS the 
.lil06I. �~ �l �u�r�J�o�r�u�u�y� and naruml 
Prcera.mm.LnS language, IL IB alro 
a. oomplete development environ· 
mem-jUSt. Uke Turoo Pascal. 

'l\Jroo Prolog radlcal_\y alters 
and dramatlcallY Improves the 
brave new world of aruftclll.I 
intellJgence-arui lnV!tes iW lnto 
that. fasclrulUng un!Veree for a 
huma.nzy intelligent $99.95. 

SOOp-by·sOOP tutoria.l, demo programs with source coda ineluded! ,...........,
And now Borland introduces 

Turbo Prolog, the naturaJ. language 
: YES! �,�~�~�k� : 
: �~�~�~� $9995 :
I aJonty; • IofArtifi cial Intelligence. I To (J((Jer by p/lt;IM, 01 IOI adBdler nurst you. I 
I call (800) 255-8008 

1;,, CA call (800) 742· 1133 

P ro1og iB probably the most 
powerful computer programming 
language ever conceived, which iB 
why we've made it our second 
�l�~�e�-�a�n�d ''turbocharged" it to 
create Turbo Prolog." 

Our new Turbo Prolog brings 
supercomputer power to your IBM 
PC and introduces you step-by-step to 
the fascinating new world ofArtificial 
lnt.ell:igence. And does a.11 this for an 

Even ifyou've never 
programmed before, 
our'free tutorial will 

get you stal'tied right ll 'Wl\V 
You'll geL start.eel right away 

because we have Included a 
complete atej)-by-swp tutortal as 
pan. of the ®page 'l\JrOO �P�r�o�~� 

RefersnOB Manual. Our UJtor!al 
will take you by I.he hand and 
r.each you evacyr.hlng j'OU're llkeJ,y 
to need to know atxiut Turoo 
Prolog and aruficlel lnll.llllgence. 

For example: once j'OU\re 
oompleted I.he tutorial, jOO'll be 
able to destgn .'i'OOl' own expm. 
eyst.ems uUl.lzlng 'l\trOO Prolog's 
powerful problem-9.'.>Mng 
capab!Ut!es. 

'lblnk of 'l\!rb:) �P�r�o�~ as a 
hlgh-speOO elecuunle detect.Ive. 
�P�l�r�s�t�.�~�u� feed tt. lnformatlOn and 
teach IL rules. Then 'furOO �P�r�o�l�~� 

"thln.ks" I.he problem through 
w:id comes up wlt.h all r.he 
rearonable answers-alrnoo!. 
�l�.�n�S�W�l�~�.� 

If�~�u think that t.hls Is 
amaztng, you Just.. neOO to 
remember t..lta.L 'I\Jrbo �P�r�o�~� IS a. 
5th.generruJOn languBge-and 
t.he kind of language I.hat 21st 
cenr.u.ey computers Will use 
rouunely. In fa.ci., you C8Jl 
oompare TurOO Prolog to 

�·� �~� - Price - ·I - - """1a1 au.1 s__ I
I ---J.O �I�S�l�~� �I� �-�- I 
I - -­ o/IW111 11119.90 , __ I 

_illf>ohDof6Cl)tf 111/UO s __ 

I _ ­ - .,..r. 011 1m.95 1 __ I 
I --lllllO ... - .ISU\! J __ I 

-"""'Goil'>'rloo!<lt 1 SS4.9'! s __ 

I --1\0o' 134.9l 1-­ I 
I 

_ __ ,....,..1 $6!1.$$.I __ I 
- �-�~�-�1� 169.1$J __

I �_�/�O�I�O�O�~�I� S!l9.1$1 -­ I 
I ---1· IWS I __ I 
I --· "'"""""'' �~�1�'�9�.�9�5�1 __ I 

- -· 111.95 1__I _,__I 0 169.9\! 1 __ I 
I - Soo>o'"1t ISi-" , __ I 

�-�-�~�1� .I - 111mr 11a95 , __ II-=-· ·1 m.00 1__ II-== ·m.uo .1 __ I 
I _ 1ot00 .­ l'a<l t "sx5.oo • -­ I 

'furlX> P8a:Jel �t�h�e�~ �~�u� I �Y�:�~�:�.�!�:�i�:�:�;�~� s_ _ I 
uld rn. •�.�.�>�-�o�.�.�~�n �1� �1�.�0� I -­ 1- Ico compare ,w-"" r""""' , ,..,. "'*"' �~ "' .. us.., I 

machine 1anguage. I co-,_,..,_"'""'
I _.,._,..,_,u. I

You get the complet.e I ,..,. ­ "'"oos -MS·oos _r:;p11UJO -"'"-• I 
Turbo ProJog Mrr""'*)"""'nl-ir

I Iprogra.mm1ngsyst.em I ,,,..,.,..,.,... �1�t�o�J�~ �·�o�5 �w�·�o�r� I 
foronl,yl99.95 I �~�c�n�.�;�d�o�l�l�~ �~�1�n�1�1� "*' I 

Youget.aoompleteTurbo I ""' ' I I I I I I I I I I I 
Prolog developmern. izysWm I 1 1 1 1 1 I I I I I I
tncludlng:
• The �.�,�,�,�.�,�.�-�n�,�n�t�r�.�f�a�B�t�.�'�l�\�J�r�O�O�P�r�o�~� I 110rCOf'rMOrEC1fl1 AP1s I 

�U�O�'�-�'�~�~�'�O� I ··lf.DArlllHIEr·"'"BIJNWfTU IIncremental oompUer and the 

1ntera.ct1Ve Turoo �P�r�o�~ ed1tllr. I �~ ......... ------­ I 
• The ®page reference I I 
lllllllual which Includes I.he atep- I cq I 
by-eiep 'l\trOO �P�r�o�~ Wtorlal. I $111<­ �~� I 
• The 11'39 GeoBase"' natural 
querola_ndlH>dedal.abaBe I =jll'lll'IHO­- IWMl/Ot._,.,.,. _ _ I 

• J ->r:>uue> I �~�U�S�A�-�-�'�1�1�'�t�.�n�d�0�U�l�d�«�-�-�- I
tncludlng commental WW'Oe _,.""" . 
cede on disk-reru:ly to oomplle. I �·�~ ri.. °"" ""5-*' �~� 1986 I 
OooBase Is a oomplet.e database I �.�;�;�:�.�~�=�.�,�.�<�f�i�n�,�:�:�:�=�,�,�~�,�.�,�:�.�~� I 
,-l...,,,,.,....... ct "--Io-' around I -w....9'df....,.•-· I"""'O""'"an Ut::Y<> Po" �t�.�I�W�l�'�C�.�A �t�.�l�'�T�.�~�W�M�~�J� l'C·OOS ' 
U.S. geograpby. �I�~� Includes cltJ.es, I �~�~�=�=�- "�Q�;�(� I 
mountalru!, rivers, and h.lghweys, I 1116­111...., I 
and comes oomplet8 Wl!h n.wraJ I �, �.�,�.�.�~�.�:�:�!�!�.�-�:�'�= �' �,�.�,�.�'� I 
query l.allgu8ge. Use GeoBaee 
lmmedl&e_\y ''aa Is," or mcxlltf Ii I = ';""_,,,"""':C:V-""l:::::' I 
to fiLJQW' own lnt.eresta I �;�:�~�:�;�s�;�:�.�,�.�~�:�=�.�i�.�"�"�:�r�.� Q>ll'*S I 

Sodon't.dela,y-<lon't.waatea I �~�'�.�:�.�.�~�'�:�~�~ �-�=� �I� 
seoond-get.'J\JrtoProlognow. I �~�.�:�.�.�;�:�:�;�:�:�.�"�:�:�!�.�'�:�.�'�:� I 
ioo.oo 1eWJamaz1ngtyama.11 I �n�"�"�'�"�'�"�"�*�"�-�~�"�"�"�"�"�'� I
prlCetope,ytobeO'.lmean I �:�:�:�;�1 �1�n �·� �A�-�.�.�-�~�-�a� I 
LmroedJal.e authorlcy-an lrul8.llt -.... s_., "",__..,.�~�,�,�.�,� 

expert.on aruftclll.l intelllgenret 11 �=�-�~�.�.�;�:�.�~�"�"�'�:�-�-�'�1�1�1� 11'lbe 21st cenwry la on\y one 
phone call a.wey. I �~�:�'�f�'�E�'�:�J�i�i�,�_�.� -»1 

""' 
11m­ I 

----':::::11­ - -----1 1 :':..:.::: I 
I "­ 1 

,585 scorrs VNl.EYORM 
SCOTTS �V�A�l�t�l�~� CA 95066 
(108) IJ8-MIXJ TELEX: 112J!J 

�=�~�=�-�~�~�~�~�~�=�=�=�.�,�~�~�=�-
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Inquiry 46 for End-U>ers. Inquiry 47 for DEALERS ONLY. 

I 



82 

FEATURES 

INTRODUCTION • . . . . .. . . . . ... . . .. ... .... . . .. . . . .. . . . .. . . . • ••• •.• • •. •• •. 82 �

PRODUCT DESCRIPTION: THE MACIN10SH Pws by Pf1illip Robin.son . .. . .... ... ... . . . . 85 �
The enhanced Mac offers double-sided drives. an SCSI interface. a megabyte ol RAM. �
and more. �

PROGRAMMING PROJECT: A SIMPLE FILE·INDEXING SCHEME �
by Bruce Webster ... .. ... . .. . .. .............. .. . . ... ...... . ..... .. .... . . 92 �
An easy-tcrimplement technique for maintaining a sorted File �

CIARCIA'S CIRCUIT CELI.AR: ADDING SCSI TO THE SBl80 COMPUTER. �
PART 2: Bus PHASES {iy Sfetie Ciarcia ... .. . .. . ... . ' ' ' . . . . . ' . . . .... . .. ' .. ... 107 �
Steve explains how the SCSrs bus phases are managed by the NCR 5380 chip. �

SORTING PRODOS DIREC10RIES {iy Antonio c Silveslri ' . .. . . ... . .. ' .... ' ... .. ' ' 117 �
Written In Applesoft BASIC. this program Is designed to eliminate long catalog searches. �

DECODING MACPAINT ON THE I BM PC by Mark Anacker. . . . . . . . . . . . . . • . . 131 �
A Pascal program to transfer. decode. and manipu late graphics. �

PROGRAMMING INSIGHT: HILBERT CURVES MADE SIMPLE 
by Midtae/ Ackerman ......... .. . ..... .. .... .. ..... . . ... .. . . . . ..•.... . . . 137 �
Produce th is elegant curve with a one-subroutine BASIC program. 

THEME: COMPUTERS AND MUSIC 

I NTRODUCTION .............. . . ... , . •.• .. , , . •. . , , •• • . , . . •• .. •••..•• • •. 142 �

THE CHALLENGE OF MUSIC SOFTWARE by Roger Po11-111/ . .. ... . ... ... .. •. ........ . 145 �
A professional musician describes the current status ol computers in music. �

DIGITAL MUSIC SYNTHESIS by Robert A. Moog . . ... .. . .. . ... . ... ... . . .. . . .. . . . 155 �
An overview o f the general attributes of musical sound and how to produce it. �

DIGITAL SAMPLING ON THE APPLE MACINTOSH by Christopher Yavelow ..... .. . . ..... . 171 �
Some insight into digital synthesis and glimpses of <1Vailable software. �

MUSICAL FRACTALS by Charles Dodge and Curtis R. Bahn . . ... ... . ' •. ... . . . ' • . ' .. 185 �
How to use fractal geometry to generate musical fractals. �

A MIDI PROJECT by lay Kubicky ..... .. . ... .. . . . . . .. . . . . . . .... . 199 �
This MIDI interfoce with software ro r the IBM PC costs less than S200. �

MIDI PROGRAMMING by D-Or1ald Sweari11ge11 ... .• •.• .. . .. . . . ' ' . . .• . . ' •• ' ' . . .. .211 �
Tu rbo Pascal software 1ools for processing MIDI data stream information. �

REVIEWS 

INTRODUCTION .. . .. . .. ...... . . . •• .. . , • ••...• , . , . . . . • • , • . , . • • •• • . •. .• . 228 �

A good engine for bil·mapped graphics. �

An IBM PC AT compa tible with an 8-MHz swltcn. �

REVIEWER'S NOTEBOOK by 1011 Edward5 .. . ' ...... ' • . .. . ..• ' ... ' ' ......... ' . . 231 �

THE A TARI 520ST by Eric )e115tll .. . . . .. . ..•• .. . • .... ..• ... . . . . •.. ... •. .. . 233 �

COMPAQ DESKPRO 286 by Slan Mlastfwwskl ' ' . . ' ' ' •. .. ...• .. . .. .. . . ' .• ..... . 243 �

T ELE·286 by Wayne Rasfi Ir. . .. . . . ... .. . . . .. .. .. . . ..... . . .. ... ......... . . 251 �
This IBM PC AT compatible from �~ �l�e�V �i �d�e�o� comes with a 44·megabyte hard disk drive. 

UYTl.1ISS."ll OlOO-Ub r. ptibltshC'd mon1hly with one: C'llQ 15$UC! per }1:."lr by ,\ k:Grav..... �~ �1�1 �1�1� Inc. �F�o�u�n�d�~�r� larnei H Mc:Gr.,.. Uki0-tq.t8l 'E.ICIKU'lk. �o�f�d �l�t�o�1 �~�1� �

rnculalJOn. and ad\-et1iSIOQ o ltlt:C!'S Ooo rnoel'Jlit "'Ull Llne. Pl!ltrbofouati. NH Ol 4 s.a.. �~ IC!1(rn Q24-9l81 Offiu 'houft· Mon--ThLlt II lO AM - Ii )0 �

lcw 001! yeM $)!tor t\liO �~�i�l �r �s� ii nd �$ �'�5� �~� !Of lht-tt Y"'ars In 1he- USA -ind �l�b �~ In �C�i�l�n �~ i nd Mlfi; lco. $2J ror one 1'!111. S•l for t-..o ye-an. �
S6 1for Lhrl!'t' yt!'.ars SM lor ooeo \<eat iW �d�t �l�l�~ LO �E�u �~ 11.100 yeti tof OM Y'"ilf surfaci!' �~ to lap.ii\. S.J7 SUffa ce �~�i�v�t�t�'�f�'� elsewhere A ir dehve.y �
to �s�.�e �~�t�e�d� .:.reot'$ :at lkfddional rMe-s llJ)Orl �r �e�q �~ �t�.� Sinck!- copy �i�:�r�i�e�~� is Sl 50 In the- USA .and its posses.-si<::wts. Sc l ' in �C�-�1�~� �~ Mc11:ko. Sc.SO l" �

PM. rriddy &. JO AM - 1oo �~ �t� Easi:e-m Tlmr Addrt"SS w bscrlpOOM 10 BYTE Subscnpuons. P08 m. Mii rUMJlille. NJ OMJ6, �P�o�5�1�~ send .addrMs �
cNin;eC$. USPS f Qfm J'S Jljl �u�n�d�~�J�i�~�~ t'.opil!S. w fUl hJln->enl q uegicas LO BYTE SUbscnptioM.. P08 �w�~ �.� �M�.�l �n�.�I�~ N1 Of$8.l6. 5econd<r.u PQSQI<' �

paid al P<l""""°" 11I>. NH 0 l• )8 ond oddll"""11 ""' 'lin ll Olli( .. "'°"' II< pllld •t WIMI P<I· MOtlltob>. �R�~ �S�l�r�o�l�i�o�n� number �~ �) �l� �l� S.bsc"odons ... Sl i �

 " �: �u �r �o�~ tind 0 chcwhcf:e- rQfeiy.n ""1bv;ripllqns .md $Olfef, $hould be �r �i�:�-�m�i�l�~� rt! United S&ales. tunds d'r¥n! on i" U 5 bink Mc.w •1IOl!il sht ID et&til 
Wttks IOI' �d�~ �l�l �'�l�f�t�)�'� o( fl f Sll ts.SIN: f"1'111t<!d In me �u �n �u�.�~� SWLn of Amcrk <i 

BYTE • JUNE 1986 COVER PAINTING BY ROBERT TINNEY 

142 

2 



E'1TE une 
VOWME 11. NUMBER 6, 1986 �

Mix C by Richard Grehan . .......... ..... .. . .. . ... . .. .... .... .. • . ...• .. .. 257 �

. ..... ......•..... .. .. 265 �

AND SONGPAINTER by Mario Sergio Bernardo ........ . •......... 273 �

... .. ............ 279 �

. . . . . . . . . . . . . . . . . . . . • . . . . . • ... • ...... • ....... 289 �
more. �

.... .......... .... .... . ................ . ........... . 292 �

.. ....... ... ... 295 �

MODEM MYSTERIES RE.VEAi.ED by Dick Potmlaill ..........•......... 319 �

APPLICATIONS ONLY: UPGRADE FEVER by Ezra Shapiro . .... ............ ......... 329 �

BYTE JAPAN: NEW TOOLS, NEW CHALLENGES by William M. Raike . . ... . .. .. .... .. 339 �

.... • .. ...... 347 �

.... . •....•. • •...•...••.••.•••. 367 �

. .. ... .. .................................. ... 372 �

•........ . . .... . ... . ... . ... ... . ... 383 �

.. ........ ........ ... ••••••.•••.. .•...... 387 �

CIRCUIT C ELLAR FEEDBACK ... ....... 54 �

•. .. .•..••.••.•• 6 � BOOK REVIEWS ......... •. •.•.... 63 �
�E�V�~�N �T� QUEUE ....... . .....•.•. . . 78 �

. ••.. .... 14 � CHAOS MANOR MAIL .. . .. . .... . .. 359 �
DISKS AND DoWNLDADS . ••••••••.. 445 �

BYTE'S ONGOING MONllOR Box. �
... .•• . ••••• ... 49 BOMB RESULTS .... . ....••.••. 446 �

. ...... . 50 READER SERVICE ... . ..........•. 447 �

A full·fearured C compUer with a very low price. 

FOUR MIDI INTERFACES by RDger Powell and Richard Greflan 
Available interfaces for the Commodore 64. ISM PC. Apple If. and Macintosh. 

CONCERTWARE+ 
1\llo music programs for the Macintosh that have varying attributes. 

THE KURZWEl L 250 D IGITAL SYNTHESIZER b11 Cfiristopher Morgan 
A system tnat offers sampling. sequencing. transposing. and 

RE.VIEW FEEDBACK 
Readers respond to previow;; reviews. 

KERNEL 

INTRODUCTION 

COMPUTING AT CHAOS MANOR: COIDR AND CP/M by lerr!J Pounu•llr 
Jerry looks at the prospects for color and sees a future In CPIM. 

BYTE U.K.: 
Dick adds a WS3000 modem to nis system. 

Ezra talks about the latest versions of four familiar programs. 

Sill gets used 10 two acquls!Uons: a modem and a C compiler. 

ACCORDINC TO WEBSTER: STORAGE FOR THE MASSES by Bruce Websler 
lWo mass storage devices get Bruce's attention. 

BEST OF BIX 

AMICA . .. .... • ....•.....•...•. . ..... 

ATARI ST . . . . . 

IBM PC AND COMPATIBLES .......... .. .. . ....... 

MACINTOSH ...•............ 

EOllORIAL: 
MUSIC ANO MIDI 

M ICROBVTES . •.. ......•. , .•. • •.• .9 
LETIERS .....•••••. .. , 

WHAT'S NEW . • ........ ..••...• .. 29 

(WBS ANO NE\VSU:TTERS ...•..... . . 48 
FIXES AND UPDATES 

AsK BYTE .. .. .. . . . .... 

Addrni •II C'dlloNI COfrtspondtnce '° 1he- Edltof BYi£_ P06 l?2. HifJC"o;l NH �G�)�4 �4 �~� Ul\iKCCp!>t:blc- m;,.nuscnpu; wUJ be �f�~�U�r�n�e�d� d accompal\led 
by �~�f�:�f�l�d�e�r "� ri rst:<lass posuee NOii �r�~ �s�.�b�i�t�'� lot �~ manu:suQxs Of phoc:os Opinions exs:wesW'd b\' 1tle auchon art!' no1 n«:essarlly thl>R ol O'tTE 

COP'JTiCM Cl 1'9'80 by �M�c�(�i�r�~ �a�l�l� Inc: All rll(ht}. t'flft\'ed Trademark �r�e�Q�j�~�l�e �r �e�d� vi I.he Umted �S�u�l�~� P.llerwl .:.net Di'ltJ<emgrk. OJrir;;C'. �W�h�t�-�~� llf'C""!HlfY 
�p�:�r�m�l�~ Ii; &Amcd by •he- topyffiht �~ for llbtiJfliCS tlnd �o�m�~�r�J�,� �r�c�~ �r �c�d� With �'�~� Copyrtet.1 Clc'•r01nc·C' Cm«!f ICCCJ lO dlccocopv •ny ani<k! 
hertin !Of '!ht na. Cee ot Sl �~�p�e�r� copy al �E�~� anlde or itny pan th<Hec4. �C�o�t �r�!�'�i�p�(�J�n�d�m�c�:�~� and payment sholi1d be S«il dir«:ll)' io �I�l�l�~� CCC )Q Conwn10 
SI. �~�M�A�. Gl'9't0 'Speofy ISSN. �0�)�6�0�-�~�l�b�l�l�'�8�)� St SO Copyina dol'it for Ollhtor than �p�e�~�I or lnberNI• �~�r�~�n�c�c \l$C' w1tJto,.i1 the pcrrnlS­ e 
!.ion ot �M�~ �I�&�\� 1nc rs pcoNbt.td. �~ for spiec!ai penncs.slon or bll'lk Ofdcrs �~ br i!ddressed to tbc publsheor 8YTE ls available 
1n mkrokfm trorn Ul'llVf:ISll)' Microfilms IMtftliltJMal lOO NOf'lh Zffb Rc:L De'IX Pit AM Albor M l '11:106 Of UI BedkMd JlOw. Depl PA: 

Subscr-q....,i<><I> 0< P<Oblems "'ould be odck....cl 10: BYTE S..b><rlbor S<tn>i<o. POB l23, �H�o�~ NH Ol• 0 
l.Qrldoo �l�l �'�C�l�~� •El �~�r�d� 

SECTION ART BY MACIEK ALBRECHT IUNE 1986 • BY T E 

228 

292 

3 



Inquiry 216 

i an(jtiaqes ll'1TE
Atari ST • Amiga • QL 

�L�A�T�T�I�C�~� C 
The well known LATIICE® C compiler, full 
featured portable implementatlon. 

MCCPASCAL 
An ISO/ANSI standard Pascal. A fast single 
pass compiler, Ideal for commerclal. educational 
and personal use. 

MCC ASSEMBLER 
A professional s1andard macro assembler with 
many powerful leatures. 

CAMBRIDGE LISP 
LISP Interpreter/compiler providjng a complete 
LISP development environment. 

BCPL 
A powertul compiler offering the convenience of 
a high level language with 1he flexibility of an 
assembler. 

APL 
Keyword and symbolic versions of this impor­�
tanl language from MlcroAPL. �

MCCBASIC �
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MetaComCo. �

MENU+ �
An easy to use program environment. with pull· �
down menus. �

TOOLKIT 
Provides useful tools and utllitles. From !he peo­
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=available from Commodore 
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TBA 
TBA 
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TBA 

$79.95 
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APL TBA TBA TBA 
Basic t 
MENU+ $29.95 TBA 
TOOLKIT TBA $49 .95 

. 
t =available from Atari 
CL Lisp Includes interpreter only 

The Quality Source for 68000 Software 
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Cont•ct your loc•I dllaler or call: 
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For only $895, smARTWORK1111 lets 
the design engineer create and 
revise printed-circuit-board art­
work on the IBM Personal Com­
puter. You keep complete control 
over your circuit-board artwor1<­
from start to finish. 

Forget the tedium of taping It 
yourself or waiting for a tech­
nician, draftsman, or the CAD 
department to get to your project. 

smAIUWORK8 Is the only low­
cost printed-circuit-board artwork 
editor with all these advantages: 
O Complete Interactive control 

over placement and routing 
0 Quick correction and revision 
0 Production-quality 2X artwork 

from a pen-and-Ink plotter 
0 �Prototype-quality 2X artwork 

from a dot-matrix printer 

D Easy to learn and operate, yet 
capable of sophisticated 
layouts 

0 �Slngle-slded and double-sided 
printed circuit boards up to 
10 x 16 Inches 

D Multicolor or black-and-white 
display 

System Requirements: 
0 IBM Personal Computer, XT, or 

AT with 256K RAM, 2 disk drives, 
and DOS Version 2.0 or later 

O IBM Color/ Graphics Adopter 
with RGB color or black-and· 
white monitor 

0 IBM Graphics Printer or Epson 
FX/ MX/ RX series dot-matrix 
printer 

0 Houston Instrument DMP-41 
pen-and-Ink plotter 

O Optional Microsoft Mouse 

The Smart Buy 
At $895, smARTWORK* Is proven, 

convenient, fast, and a sound 
value. Call us today. And put It to 
work tor yourself next week. 

Wlntek Corporation Inquiry 376 

1801 South Street 
Lafayette, IN 47904-2993 
Telephone: (317) 742·8428 
Telex: 70-9079 WINTEK CORP UD 

In Europe contact: RIVA Terminals Limited. 
Woking, Surrey GU21 5JV ENGLAND, 
Telephone: 04862-71001, Telex: 859502 

"smARTWORI<:' 'Wlntel<" ond the wtntele logo ore 
registered trodemorlcs of wtnretr Corpo1olfon. 
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MUSIC AND MIDI 
Have you no1iced the stir going on in the 
elearonic music industry"> Take keyboard 
synthesizers. A significant drop in price 
has been accompanied by a dramatic rise · 
in capability and sound quality. opening 
the doors of musical exploration to multi· 
tudes of newcomers. We've also seen com­
puter technology claim new territories in 
music through the advent of MIDI [musical 
instrument digital interface). a data­
communications prolocol that lets you 
join synthesizers and computers into sma ll 
networks for composition or performance. 
MIDI has stimulated the entire music 
industry by providing a standard for 
hardware and software to be used for the 
production of music. Creativity. efficien· 
cy. and productivity are enhanced by the 
development of computer-based tools 
aimed at the mystical process of music 
generation. 

The current specification for MIDI has 
been in ex istence for four years. It came 
about through the cooperation of music 
synthesizer manufacturers around the 
world. notably those from Japan and the 
United States. Essentially. a large group of 
manufacturers got together and decided 
10 add serial data channels to all future 
electronic music instruments so that 
events generated on one instrument could 
be played on remote instruments con­
nected via the MIDI cable. Layers of 
sound. for example. can be produced 
from a single keyboard control ler by driv· 
ing mult iple sound modules equipped 
with MIDI inputs. By inserting a personal 
computer into the middle of all this sound· 
generating equipment. composers can 
record and manipulate scores much as 
word processors do text. 

THE GOOD NEWS 
So we now have a data-communications 
standard for moving music event data be­
tween a computer and sound-generating 
hardware. We can buy instruments from 
different manufacturers and interconnect 
them at once. Older versions of music syn­
thesizers. having no compatibili ty to any 
other device you might be using. were 
doomed to eventual obsolescence as 
newer products were released to replace 
them. Now it's different- what you get 
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tomorrow can be integrated with what you 
have today. and it's reasonable to consider 
building an elaborate system over a period 
of budget-controlled time. A variety of 
good MIDI software is now avai lable. We 
fi nd software that can act as a kind of 
digital tape recorder for music data: pro­
grams that edit. store. and retrieve libraries 
of synthesizer voice parameters: and soft­
ware that can display. print. and edit 
scores rendered in tradit ional music nota­
tion. It's a heyday for musicians of all per­
suasions. Or is it? 

THE BAD NEWS 
While the MIDI specification goes a long 
way toward unifying the tasks necessary 
to the production of music. it does not 
suggest any format for the storage of M IDI 
data files. Thus. developers of music soft­
ware are on their own to adopt a struc­
ture for disk files conta ining MIDI perfor­
mance data created by the software. And 
tha t is precisely what has happened dur· 
ing the development of today's MIDI 
music software: Each program on each 
computer produces a data file that can· 
not be instantly read by any other com­
bination of hardware or software. Further­
more. few. if any. file-converter utilities are 
available to assist transportation of data 
between environments. (Of course. there 
is always the issue of differences among 
the underlying DOS formats for individual 
computers.) 

A DATA FILE STANDARD 
Ut il ity programs that convert music files 
from one manufacturer's product to an­
other must be seen as only an interim 
measure. A better approach would see all 
the important players get together (in a 
fashion similar to the one that led to the 
MIDI l.O specification) and hack out a 
target format for file interchange. If soft­
ware developers could produce a musical 
equivalent of the DIF standard used for 
database files in the business world . users 
operating in different computer and syn· 
thesizer environments would benefit im· 
mensely from expanded access to the 
large body of music data now being stock­
piled. This tactic would also let existing 
products "speak" to future programs de­
signed to use the target file format. 

A number of obstacles present them­
selves when attempting to derive a con­
venient. universal method of organizing 
music data files. That's not to say that no 
one is trying. Besides continuing develop­
ment on the academic level at universities 
like Carnegie-Mellon. Stanford. and MIT. 
co mmercial concerns like Roland and 
Electronic Arts have worked hard in an ef­
fort to establish useful guidelines toward 
the goal of increased music data sharing. 
In its own way. eac h organization has 
faced hurdles. including: 

• Some computers have a lot more mem­
ory. speed. and display resolution than 
others. How can a fi le produced on a more 
powerful computer be rendered on a less 
capable machine"> What should a 
minimum configuration consist of? 
• Should graphic data for displaying com­
mon music notation or some derivative be 
included with MIDI performance data"> 
Since both types of data might exist in· 
dependently. and. given that some soft­
ware does not recognize both. should 
these two kinds of data be kept in 
separate. parallel files? 
• Should we go further and attempt to 
design a full -blown operating system for 
music that could be ported to various 
computer architectures? This is ambitious 
but could produce long-term benefits. 

Natural ly. other important points need 
to be ironed ouL At this time. we invite 
software and hardware developers to plug 
in their irons. The success of the MIDI 
standard offers hope for a standard for file 
interchange. At the moment. the con­
sumer is getting shortchanged by the in· 
ability to move data between music­
processing programs. The audience !or 
computer music software is growing larger 
and more sophisticated. and it's up to the 
leaders in music technology development 
to provide software standards. We at BYTE 
want to encourage all concerned to in· 
vestigate the work already done and then 
have a series of formal conferences involv· 
ing a variety of sources. It's not going to 
be easy. but it has to happen tand soon. 
too. because I have a lot of music data on 
IMSAl·8080 cassettes waiting to be up­
loaded to my Amiga}. 

-Roger Powell. Co11lri6uti11g Editor 
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