


Turbo PasoaJ Programming 


$10.00 Scratch 'n Win Rebate! 

Tul'bo Ga.meWorks'"' 
Also recently released, Turlxl GameWorks 
is whaLyou th.ink It is: "Games" and 
"Works." Games you can pley rlghtaway 
(like Chess, Bridge and G<rMoku), plus 
the Works- which is how computer 
games work. All the secrets and strategies 
of game theory are there for you to learn. 
You can play the games "as lS" or mcd.liY 

them any which way you want. Source cede is included LO leL you 
do that, and whether you want to write your own games or stmpw 
play the olf·the-shelfgames, 'furlxl GameWorks will give hours of 
ctiversion, education, and int.rigue. George Koltanowskl, Dean 
of American Chess, and 
former President, United 
States Chess Federation, 
reacted to 'furlxl Game­
Works like this: "With 
Turro Ga.meWorks, 
you 're on your wey UJ 
OOcomlng a m8St.er chess 
pleyer." And Kit Woolrey, 
writ.er, author, and twice 

lurbo GameWori< Cliessbo;lfrl
Champion of the Blue 
Riboon Pairs, wrote, "Now pley the world's mostJXJpul81' caJtl 
game- Bridge ... even program your own biddlng 8.lld 
scoring convent.ions." Suggested retail: .c;00.95.Use a $10.00 
Scratch 'n Win Rebate and you're talking an incredible .$59.95! 
M1n.imum memory: 192K 

Recognition IOI 801/and 1n1em;i11onal /Ids c lrom busmes~ /lade. Jnt1 media. and mchJdes lmih producl 
awaras ana U il!dS tor J& hnical "cellence Jnt1 mJ/ eli"IJ 
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$10.00 Scratch 'n Win Rebate! 

Turbo Graphlx Toolbox'"' 
It includes a library of graphics routines for 
Turoo Pascal programs. Lets even 
begirlning programmers create hlgh­
reoolutlon graphics with an IBM, Hercules," 
or compatible graphics adapter. Our Turoo 
Graphlx Tooloox includes all the tools you'll 
ever need for oomplex business graphics, 

easy windowing, and sLOrlng screen Images to memory. It comes 
complete with source cede, ready tD compile. Suggested retail: 
·~ 6'9.95, but with a $10.00 Scratch 'n Win Rebate, onzy $59.951 
Minimum memory: 192K 

S10.00 Scratch 'n Win Rebate--.' 
I , 

Turbo Tut;or 2.0 
The new Turbo Tutor can take you 
from "What's a computer?" through 
complex data structures, assembly 
languages, t.rees, tips on writing long 
programs in Turbo Pascal, and a high 
level of expertise. Source code for every· 
th.Ing IS included. New sp11t screens allow 
you to put source text ln the oottom half 

of the screen and run the examples in the top half. There are 

qu.iZzes t.haL ask you, show you, tell you, teach you. You get a 4@ 

page manual-which lS noL as daunting as it sounds, because 

unlike many software manuals, it was not wrltten by orangutans. 

Suggested retail: $39.95. Use a . · 10.00 Scratch 'n Win Rebate and 

you're down to an unheard of. 29.95! Minimwn memory: 192K 


How to use Scratch 'n Win Rebates 
ll's really simple You purchase lhe producl belween 915186 and 3131/87. and 
re turn the license agreemenl aloflQ wllh daled proof of purchase and your rebale 
card We'll mail you acheck for $10.00 on single producl purchases or acheck for 
$15 00 wh en you buy an adverlised "bundle" - whichmeans our Turbo Pascal 
Jumbo Pack. or Turbo Lightning and Lightning Word Wizard. or Reflex Tile Analyst 
and Reflex Workshop. or SideKick and Traveling SideKick (Reslriclmns do apply 
See Ofl1c1al Rules on back of lnslanl Winner card) 

• 
• Sa1J desiflns !Jfner.J/ed 

//om Shore Sails' Tutbo 
Pascal pr()l)rams

• 
• 

• 

I 



"II you're al a111nter· 
esied IP artilicial Intel· 
11gence, da1abases, 
e11pert systems. or pew 
ways of thinking about 
prograrn111ing, bY all 
means p1unk down your 

Generation 
5th· I 
Language . 

$10.00 Scratch 'n Win Rebate! 

Turbo Prolog'" 
"Borland InternatJonB.l, Inc. ls 
gunnmg onto the fBBt, tmck in the 
8.I'LJflcl8.l intel1Jgence a.nd engln­
eertng-Ja.nguage-roftw8.re I'8a3, 

riding 8009.rd a new $99 Turro 
Prolog, "SlliY8 Tom &hwa.rt.z In 
Elecrronlc Engineering Times. 

5100 and bUY a coPY of 
turbo prolog.'' eruce Webster' 91JE 

And oo we are. Our new Turto 
Prolog hllB drawn rave 

reviews-which we think are 
well deseived-because Turto Prolc:g 

brtngs 5th-generaLlon language and supel'CXlmput.er power 
to your IBM FD and mmpattbles. Turto Prolog 1B a high­
speed oompller for the artJ.ftclal lntelllgence language, 
Prolog, which 1B probabW one of the moot. powerful 
progra.rrurung languages ever conceived. We made a 
worldwide lmpact with Turto Pascal and you can expect the 
same results and revolution from Turto Prolog, the natural 
language of artJ.ftclal Intelligence. Darryl Rubin, writing In 
Al Exp3rt said, ''Tur/xJ Prolog offers genero.J-Or the fBBtest, a.nd 
mm approoch8ble lmplement8tion ofProlog. "Su&Sest.00 
retail, ioo.95. Use a $10.00 &rateh 'n Win Rebate and thru, 
goes down to only $89.961 Mln1.mum memory: 384K 

Technical Speclflcalioni : 
TURBO PASCAL J.DMt1 rrum mtmQfy 1 2a~. llC"'3e5 808 7 ¥10 BCD [t.l!Li~S l(M 16·011P.tS-005 iAO CP M-86 5yS1ttr.S 
CPIM 30 ~ etSIOl"I m1rwnl.flt mell'IQly .t8K, 9081 anCl BCD lea!Ul es BO! .J:~e: TURBO DATABASE TOOLBOX Mwwr.um 
rrttTor y 12 811( CP P.1 ·80 tr""""" memor y 4'81: ReQ11-res TuibO Pase» 2G01lal tc TURBO GRAPHIX TOOLBOX" 
M1111mum ~1 y 1 92~ ReQUne s PC 1MS-OOS 20or 1a1t1 . l ur Do Pastil 3O. ~nd [BMCCA. Heicu!es Moooctv ome taro Of 
e~u~a ent TURBO 1UTDR 1.DM1111T'Um men.01r 192K CPiM-80 vttSIOtl mnirrun merroy 48K RtQu11es PC • o\S·OOS 
20 Ot la1 tl -'OT1100 PncaJ3 0 TURBO EDITOR TOOLBOX ' MnlllVTI tnet'llOI Y 192K fieQlllr es PCIMS·DOS l 0 or 1a1et 
¥d luroo Pascl! ) 0 TURBO GAMEWDRKS" M:tl rreTOl'y t92K RtQulfeS PC tMS -) 05 2 0 Of later R Turoo 
'"'"JO TURBO PROtoc · Mn""" memGI) 38•~ REFLEX: THE ANAL rsr · """'memooy Ja<K R<Qwft> IB M 
CGA Hr.icu•rs Mooodul)l'l'e Ci!OOf tQurva lenl W-OBS 'MUI lnlel s A:JoveBoaro -PC MIG -A.I ASTs RAM~ijel anti RA.~p.tge' 
1\1 Ou.Mlra m~ l Derly·PC il f!O ·Al Tecmar's 6•0 Pltli, IBMs [CA o)flO 32101PC, A.1&1 s 6300 and m;inr OU!efs REFLEX 
WORKSHOP' Mn"'1Uln mernoty 384K ReQu re s Relle• 11-e Ana..'Y51 TURBO LIGHTNING' M1111mum rr.eir.ory 256K l 1to 
(l til Ut1vts 1e~ttO ti.¥ 0 0-11 ltcCIMlencled LIGHTNING WORD WIZARD' Min.mum mcmoiy 2~ Reqir,tts lut tlo 
l 1Ql'llrJnq 11Jt>o Pas< aJ30 re~1rtd lo e-<iil soi.:i te code SIOEKICf ' MnflUf' mtm01 y 126.K TRA VELING SIDEKICK' 
MnJl\ll'lmemcf f 2~6 SUPERKEY' MirJmttnmfnlOlr 1281< "fot lBM PC, AT XI Dtfiat¥11tuecomp.J!'°'-tSonli. 
rl1111r.J PC·MS·OOS10 0t tatei 

Tul'bo Pascal Programming 

Your own $10.00 Scratch 'n Win Rehate!
euild essor!
ward proc 

Turbo Ediwr Toolbox·· 
Recently releasOO, we called our new 
Turto Editor Tooltox a "oonstruction 
set to write your own word procesoor." 
Pet.er Feldmann of FC Magazine 
covered lt pretzy well with, "A 'write 
your own worn pllXBSS'.Jr'program for 
intermedi81e level programmers, With 
lots ofhelp in the form ofprewriuen 

pnxedures covering everything from worn wrap to pull-down 
Windows." Source cooe ls Included, and we aloo Include Mlcro­
Star, a full-blown text editor with pull-down menus and W!ndow­
Jng. It Interfaces directly 
with Turto Lightn.Jng to 
let you spell-check your 
MlcroSta.r files. Jerry 
Pournelle of BYTE 
magazine said, "The 
new Turro Editor 
Toolrox iS the Turro 
Pascal OOW'Ce ccx:le 
r.o just, arout a.n,yrhing 
you ever wanted 8 ro 
compalible t.ext editor to 
do." Suggested retall: ·'00.95.Use a $10.00 &ratch 'n Win 
Rebate a.nd you'll get all this for onzy $59.951 Minimum 
memory: 192K 

MicroStar Uo dtroctory 
accessed by pull·down mo1Ju 

Bor/and's Business Productivity Programs: 
Ref/e1: The Analyst" Analylical dalabase manager Providescomplele. new look 
a1 da1a normally hidden by programs like 1-2-3" and dBASE • Besl reporl generalor 
lor. and complemenl lo. 1·2-3. 

Reflex Workshop · lmpor1an1 new add111on lo Reflex The Analyst Gives y~u 22 
d1lleren11ernpla1es 10 run your business righl 

SideKick· Complele RAM -1es1den1 desklOP managemenl includes no1epad. dialer. 
calculalor and more 

rravelino SideKick " Elec1ronic version ol business/personal diaries. dayhrne 
organizers. works w1lh your S1deK1ck Illes. 1mpor1am proless1onal 1001 

SuperKey· Keyboard enhancer. Srmple macros lurn IOOO keyslrokes 1010 1 Also 
encryp1s your Illes 10 keep conlidenllal Illes confiden11a1 

Borland 's Electronic Reference Programs: 
furbo Lightning· Works Ylllh all yo11 programs and checks your spelling while 

you type! Includes 80.000-word Random House" Concise Word List and 50.000­
word Random House Thesaurus. Forerunner of Turbo L1ghlning Library.· 

Ughlnm11 Word Wizard - Includes ingenious crossword solver and six olher word 
challenges II you're mlo progranvning, Llgh1mn~ Word W11ard is alsoa developmenl 
toolbox and lhe 1echnical rclerence rMnual lor Turbo L1gh1ning 

Al Bclll.nJ p1CXIUCl5 aie rtfll$lerecJ uademarks DI lrallemarks ol 841'1ilnd lntt1natMlNl, Inc Of BoflandlANJy11c:a. Inc Tt11bo 
l )tlll'WIQ l 1luty IS a llallematk GI Bof~ lrietnalonat Inc AST l 11b0Lase1. RA.\4.p39e 1 Al, Alto'¥'11.lQCPTttnlU'n, 
SuPakPrefTllUl'I\, lG Pa.. ¥'1d RAMpagel ilfC lradefMkS or ASJ Rtsca1cn. Inc Lorus 1·2 ·3 IS ii 1e9is.tered 11acJeN1l ol Lolus 
OrvelDDl'Tlftll Cmp llBAS[ 1s a 1e!)lS.le1ed uacenw'f: Gt Asnron-latt IBM 1S aregistered 11ae1emar ~ ol lnltrnatlQNI Busr11t1s 
MJCIWleS COip bldom ~Wse rs a reo1ste1ee1 llilOOtnir\: ot RandOm Hoose. If'( Heie11lcs is atlalfemark ol Hercules 

~:r~o '!~~:~:h;:~~n!;e'.e:ie~~~;:~:~~1n~a~~~~ni~ ~~:~1!e~~:; ~~10~5C1 
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Borland's award-winning

software is the best Holiday present 

you can give yourself or anyone else 

I\ ny one of these Holiday presents 

.C'l.could save your ~e. 
career, reputation and quite 
a ffJW bucks. 

When you give or get any 
one of these Holidey prerenta, 
every dey's a Holidey, because 
you're giving or getting long­
lasting software that's a lot more 
welcome to the Woman in your 
Life than vacuum cleanem, egg­
beaters and ugly earrings. And the 
Man in your Life would rather have 
Turbo Prolog,~ Reflex,• Reflex Work­
shop,~ Turbo Pascal," Turbo Lightning8 

or SideK.ickft than socks, ties and 
wrong-size shirt.8. 

Turbo Prolog t;a.kes you by 
the ha.nd int;o the brave new 
world of Aliiti.ciaJ IntelJ..igence 

Artificial Intelligence iB no substitute for the human 
brain (well, moot human brains; you make your own list), 
but it is a fascinating new field, and we're leading it with 
our 5th-Generation Turbo Prolog. In fact, people are telling 
us that Turbo Prolog is ''The moot exciting pro:iuct they've 
seen this year." So see it for yourself. Give it. Get it. You 
deserve it. 

Tu rbo Pasca l wins PC World 's 
1986 World Class PC Award for 
'Programming Language '! 

Give someone our Turbo Pascal "Jumbo Pa.ck," but 
keep some of the precious pieces for yourself 

There's so much in there-Turbo Pascal, Turbo Tutor," 
Turbo Database,~ Turbo Graphix," Turbo GameWorks,• TW'bo 
Editor•-you can probabl)i give someone else one or two of 
them. (Just keep the ones you don't have already and make 
the rest thoughtful, reaJ.\y inexpensive presents for 
someone's Turbo Pascal library.) 

Give them one, maybe two kinds of 
Holiday JU3flex action! 

Adam B. Green, InfoWorld's rughly re­
spected columni.st, aeys "Eve.ryone agrees 
Reflex is the best-looking dB/;B[)ase they've 
ever seen." Peter Norton of PC WEEK aeys, 
"The next generotion of softwe.re has 
offici8lly 8.!Tived." And now, with OW' 
brand-new Reflex Workshop, wruch 
includes 22 instant weys to run your 
business well, you can give someone 
both programs and just about 
guarant.ee them a Happy well-run 
New Year! 

Turbo Lightning wins the 
1986 World Class PC Award 

for "Most Promising Newcomer"! 

Solve your gittrgi.ving a.nd spelling problems now 
with Turbo Lightning 

While you use SideK.ick, Reflex, Lotus l-2-3e and moot 
popular programs, Turbo Lightning proofreads as you write! 
Uyou misspell a word, Turbo Lightning will beep at you 
instantly, and suggest a correction for the word you just 
misspelled. Preas one key, and the misspelled word is 
immediately replaced by the correct word. And if you're ever 
stuck for a word, Turbo Lightning's thesaurus is there with 
instant alternatives. Perfect gift for everyone who reads and 
writesI 

Attention SideKick users! 

Your SideKick now has a sidekick! 


Ifyou're going a.cywhere for the Holidays, you'll 
need a Traveling SidaKick! 

It's the electronic organizer for this electronic age-
a professional binder, a software program and a report 
generator-a modern business tool that prints your ever­
changing appointment.a in dai.tY/weelcy/monthly/yearly 
form. Your appointment.a, phone list, addreaa list, meeting 
schedule, travel itinerary-even your mailing list-can be 
kept up-to-the-minute correct !llld with youl (SideK.ick 
Owners: All your files translate instantly to Traveling 
SideK.ick.) Traveling SideK.ick iB electronic, so it's good for 
this year, next year and all the next years after that-it's 
not a dusty old diary that dies Dec. 311 

http:guarant.ee
http:softwe.re
http:columni.st


Borland's Instant Winner Game 

Scratch this card now and you could instantly 
win 2 free round-trip airline tickets to Australia 

for the America's Cup Race! 
First Prize ($10,000 value!) includes 

s10,ooo accommodations for two in Perth, Australia 
during the fmal America's Cup races, which S6,B95 

start January 31, 1987. See America win it 
back after our onJy loss in 134 years! There's 
more than one instanC Winner in Borland's 
Instant Winner Game, because you could win one of two new $6,895 4-WD 
Suzuki Samurai convertibles, or a $4,995 AST TurboLaser™ 
printer, or a $4,499 Toshiba T3100,™ or a 
$2,399 Toshiba TllOOTI' Plus, or a $595 
AST SixPakPremiumn·, or a $69.95 Traveling SideKick,®or 
any one of hundreds of other Borland products-and at 

the very least a Borland Rebate Coupon, 
good for $10 off any single product or $15 off $4,499 

any bundled product offer! 
$69.95 See Official Rules on the back of th.ls card for details. 

Don't deley1 There wUl be a eeoond-cllance drawing for rile ll'IP If not cl.alma:! by l:?/.30/88.There's al9J a aecond-cllance drawtng for rile twO Suzukla If nOI. clalmed 
by 2/'l!fJ/87. All rebate coupons are good for products purchBaed 9/5/88-3/31/87. Product. prlee8 alXJVe are 8lJSSeswd liBt. prices. 

·-------------------------------------------------------------------------------------------------------------------­'I 
Rub the silver box to reveal whether I 

I 
Iyou win a prize or get a rebate coupon. I 

Second-Chance 
Then fill in the second-chance entry I 

I Sweepstakesblank to the right. 	 I 

I 
I 

Entry! 
We're running two Second­
Chance Sweepstakes drawings 
to award the trip and cars. 
They will be won by some­
one-it could be you! Fill in the 
entry coupon and mail it now. 
Winners will be notified im­
mediately, because the final 
America's Cup races start in 
Australia on January 31, 1987, 
and you'll have to pack 
in a hurry. 
(You will need a valid passport and the ability 
lo comprehend Alistralian versions of the 
English language.) 

! 

Name ______ 

: 
I 

Address _____ 
I 

: City-----­
' 

I 	 : State Zip --­
' I 



OFFICIAL RULES · BORLANO INSTANT WINNER GAME 
I. NO PURCHASE NECESSARY: To panicipalt you may obtain a gamernd insen•d into thoOctob.,, Novemb.,, December, or January issue of tho following mag.,ine~ PC Wonct Byte: PC TechJournot PC Magazin• You may also obtain a 
game ca1d by malling a sell· addrused. stamptd enYelope to: Borland Internati onal Game Caul. P.O. Box 870. Wihon. Cf 06897. tWashington Slate 1esidents stnd nlf-addressed envelope.) limit one game c.111d pmr stamped reqoen All1eqllesls 
must be recei'ied by January 15, 1987. 
2. TO PlAY: Remove the rub-off 11ea on lhe game ca1d 10 reveal what pi ize 01 rebate olle1 you have oblain!d. 
3. PRIZES/ REBATES: Bon,.th thoruf>.off aiea one of the following 111im may bereveafed: Trip for Two to America' s Cup Ram 01 SI 0,000; 1986 Suzuki 4W Samurai Conv•niblo or S6,895: ASTTurbo lmr. Toshiba 1100 Portable Com­

puter. Toshih 3100 PonableComputer. AST S~pakp10miu11t AST Advantagepremiu11t AST3G Pal< AST Rampage: AST Rampage AT: Free BOiiand Product or you may obtain the lollowing rebate offer. S 10 rebJte off" on any ir.tividual product 

or S15 rebate offer on any single adven~ed BOiiand bundle (See 1ule # 11 lor prize detail•). 

4. PRIZE ClAIMS: It you obtain one of lhe prizes staled in Rule #3, sign your lull legal sign.alure on lhe game card and stnd via certified mail(copy should be made fot your records) along wi1h your nama and address ta: Borland lnlemational 

Prize Claim. 196 Danbury Road. Willa~ CT 06897. All pme claims must be received or postmarlced by February 15. 1987. (See Rule # 12 lot Trip IOI Two lo America's Cup meption.j 

5. REBATE CLAIMS: Rebatesare good lor products purchmd lrom Septembet 5, 1986 through Match 31 , 1987. The SlO rebate is good lor any 11.tividual Borland productand the SI 5 rebateos good forany ad"nis ed BOiland softwa re bun­

dle. To receive your rebate you must return your compleled license agreement lrom th• m1nu<1l 1his g<1me card and dated proof of purthase ta Borland International Game Card Rebalt. 4585 Scotts Valley Drivt. Scans Valley, CA 9Sll66. Upon 

receipl ol the l.cense agreemenl game ca1d and proof of purcMsr. BOiiand will send your check. Rebate is not valid with any othtr rebate or promotion oftertd dlrec-tly horn Borland. 

&. VERIFICATION: All game materials are subject to verilication. Game male rials are void and will be rejetted ii nol obtained 1hrough authorized. le.gi1im11e channels. and may be reietltd if any part is reproduce( counterfeited. torn or altered in any 

way, or if materials conlaln pri nlin~ typographica~ or mechanical euors. Decisions of the Redemplion Center are final Game pieces from any game othu lhan lhe Borland lnsl:ant Winner Game may not be used in this game. 

1. CONDITIONS Of PARTICIPATION: Maleriaf submitt•d bocomes the pmpe~y of Borland International Thesubmission ol gam• pieces is the sole responsibility ol the individual mltingvorifotatio• who is solely responsible lorlosl latt or 

misditecled mail All la.xes. rl!gisllation and inspeclion lees are lhe sole responsibilily of the verified winner. Winnen may be requirtd lo txecule an atfidav;r of e:ligibility and name and liktnus pubUcity releua. By parti cipating in the game you actepl 

and agree 10 be bound by lhe.se rules and lhe decision of the Official Redemption CentH which win be final 

I . ELIGIBILITY: Participalian is Opll!ln sDlety to resid ents of 1he United Stales 18 years of age and over. excepl employees and agenls of Borland lntunationill service agencies. and individuals engaged in lhe developmtlll ptoduc.tiol\ or disrributton 

or gamt materials. The MlfriU Group. Inc. <1nd their immediate family or membtis of lheir households. Void in Vermonl and where prohibited by law. 

9. GAME SCHEDULE AND AWARD OF PRIZES: The Borland In stant Win ner Game will commence on orabout Septemb" 5. 1986 and end on January 30, 1987. 11 will off icially end. however, wtoen allgorne pieces are distributed. Vetified 

game pfizes wi11be awuded wi1bin thi~(301 daiys lrom the date of their receipl tor verification 11 1he Olficial Redemption Cenm. Amajor ptill! winner( lisl can be obtained by sending aslamped. self~add r1Ssed envelope to: Bolland lnsranl Winner 

Garne Winners' list P.O. Box 7089, Willa~ CT 06897. 

10. ODDS CHART: The odds of winning prites are based upon obtaining the one rare game pieu among 1h11 applicable number of game piece.s. 

PRIZE Oty. Tot1I V1lu1 Odds of Winning 
Trip lor Two to Am11ic1' s Cup or $10,000 1 S 10,000.00 1 in 6.45B,OOO 
Suzuki 4W S1mur1i Connrtlblt JA or S&,895 2 S 13.790.00 1 in 3,229.000 
AST Turbo U.m 1 S 4,995.00 1 in 8.458,000 
Toshiba Ponabla Computer 2 S 6,898.00 1 in 3.229.000 
AST Memory Boord& 
Borland Products 

25 
1,000 

S 15.025.00 
$149,00D.DO 

1 in 25 B.320 
1 in 6,458 

OVERALL TOTA L 1.03 1 5199.708.00 1 in 6.264 
All remaining game cards wilt contain a S 10 1ebate good on any individual Borland product or a S15 rebate good toward any achiertiud Borland softwa1e bundle.. 
11 . PRIZE DETAILS: Trip for two lo America's Cup Races(or SI0.000) will include coach seating round trip airfare an regulad'f scheduled commercial ai rfine from San Francisco. California 10 Per1h. Aus1ralia and up lo two weeks hotel accom­

modations in Perth. Austtalia plus S4,500 spending cash. Winners will be responsible tor obtaining vis.a. passpon. and all other travel documents. Tripdots not include muls. taxes. excess baggage charges and other holeIcha rg es. Minormusl be 

accompanied by parent or legal guaJdiar&. 

Suzulci 4W SamuraiConwnibleJA Standard Equipmenl Package(ot $6,895), vtrifiedwinner win be responsible 101 al11egistra1ion. insurant:e. and liceMing fees. ASTTwbo lase.r. Toshlba Portabtl!: Computer Model #Tl 100; Toshiba Ponable 

Computet Model # 1'3 100; AST Memory Boards and Ft!I!: Borland Producls are nort-substi1ution11l eJ:Cept by sponsDI due to product availability and all warranties and guarantees aie subject to manufaclurers lerrns. All prius are: nort- transferrable. 

Winning consumer is responsible tor all local stale and feden1I laies. 

12. SECOND CHANCE SWEEPSTAKES: Th11e are two Second Chance Sweepstakes drawings scheduled to be c.onducttd on December 31 , 1986 and February 28. 1987. Random drawtng from all enlries received by 0Kembet JO. 1986 

w•ll award trip fo1 rwo to America' s Cup Races lor $10,0001. Random drawing from all entries 1eceind by February 26, 1987 will award 1wo (21 Suzuki 4W Samurai(ot 56,895). AU temafning prilas thal 1u1 unclaimed aher Febnuny 15. 

1987 win remain unciainied Send en1ry to: Second Chance Entry P.O. Bo• 870 Willori CT 06897. 

U vau h11i111ny questions cont1min1 th1 Borl1nd lnst1nt Winner G1m 1. Cll~ 1-800 -451 -4471 . 
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Turbo Pascal Programming! 


$10.00 Scratch 'n Win Rebate! 

Turbo Pasca.1 3.0 
"For the IBJ...rFC, 

the benchm8J'k P813C81 
compiler is undoubt.ed.IY 
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BYTE GETS FASTER 
Through the years. BYTE has been 
justly criticized for its long lead time. 
We have now corrected this problem 
in four ways. 

First. BYTE has purchased and in­
stalled an Atex editorial and produc­
tion system. Atex is the system used 
by most of the major national week­
lies. including Busi11essWeek. Newsweek. 
and Time. BYTE will remain a monthly. 
but Atex will enable us to bring much 

BIX HAPPENINGS 

The ,end of the year is becoming 
a busy time for the BYTE Informa­
tion Exchange. with a number of 
special events and conferences 
underway or soon to begin. 

Conferences concerning the Intel 
80386 are ongoing. Visiting ex­
perts from Phoenix. AT&T. Soft­
guard. Phar lap. and other soft­
ware vendors are joining the BIX 
regulars in the sytems software 
conference (os386) . and early 
users of 80386 systems are shar­
ing their experiences in the 
user386 conference. 

The issue of benchmarks for 
graphics boards and processors is 
being addressed with a conference 
event in the grafic.pgms con­
ference. Visiting experts from chip 
and board manufacturers. together 
with programmers and users on 
BIX. are trying to reach a consen­
sus on two issues: important 
criteria for graphics benchmarks 
and nonpreferential methods of 
testing. 

A new conference on software 
publishing has begun. focusing on 
the marketing. financial. and legal 
aspects of the computer software 
business. BIX subscribers who 
write and/or publish their own soft-

fresher editorial material to you than 
ever before. 

Atex permits electronic makeup and 
copy-fitting and saves countless cycles 
of revision between the editorial and 
typesetting departments. Our highest 
priorities in applying Atex will be to 
cut lead time in news sections and 
reviews. Microbytes. What's New. and 
the entire Reviews section will benefit 
most as we move onto Atex . 

BYTE's second effort to improve 

FOR DECEMBER 

ware are sharing expertise and ad­
dressing questions of common in­
terest in this new forum. 

Conference events scheduled to 
begin in December include an 
event for owners and users of 
Hewlett-Packard computers. from 
the Integral to the HP 3000. focus­
ing on successful integrated sys­
tems implementations: a discus­
sion of the ISO seven-layer OSI 
communications protocol. with an 
emphasis on its practical implica­
tions for those working in micro­
computer data communications: a 
special event on UNIX as a micro­
computer operating system: and a 
look at central file servers and 
remote file systems in local area 
networking. 

Finally. selected BYTE reviews of 
hardware and software are avail­
able on-line in the byte.reviews 
conference on BIX. These include 
the earliest possible looks at 
reviews to be published in BYTE as 
well as special reviews selected for 
publication only on BIX. 

Check the system.news con­
ference for exact starting dates and 
details of these events and in­
formation on other upcoming 
specials. 

timeliness has been to reexamine our 
internal scheduling to make sure that 
none of our human processes pre­
vents us from taking advantage of 
Atex's speed. We have adjusted dead­
lines and priorities to maximize our 
gain in timeliness. 

Third. we now put many of BYTE's 
articles on-line in BIX for readers who 
would rather have their information in 
electronic form. We can post material 
about new products in BIX on the 
very day of a product announcement. 
We put most of our major columns 
on-line before they appear in BYTE. 
Although we have just started putting 
reviews on-line in BIX. users have 
already logged significant connect 
time in the BYTE reviews conference. 

Our fourth means of improving 
timeliness is the news service avail­
able on-line in BIX. Since I have 
previously described th is service. I will 
be brief in describing it here. It has 
three main components now: micro­
bytes. microbytes.hw. and micro­
bytes.sw. The latter two sections con­
sist of hardware and software product 
announcements. respectively. The 
"microbytes" section contains news of 
technological developments as well as 
preannouncement and other very 
early product news. 

Our new editorial and production 
system will let us make BYTE as time­
ly as any monthly. Our on-line publica­
tions make us more timely than any 
weekly. But this new emphasis on 
timeliness. will in no way diminish 
BYTE's efforts to cover computers and 
related topics comprehensively and in 
depth. We will continue to publish our 
traditional generous selection of in­
depth technical articles in our Theme 
and Features sections. By adding 
timeliness to comprehensiveness and 
depth. we hope to do a better job of 
meeting your needs. 

-Phil l.£mmo11s 
Editor i11 Chief 
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The world of computing has 
much in common with nature: 

Those who adapt to their en­
vironment flourish. Those who 
can't-go the way of the dinosaur. 

If your computing environment 
includes mini computers, you can 
access them using standard terminals. 
But the smarter alternative is an 
IBM * compatible PC* and SmarTerm 
terminal emulation software-an 
advanced species of communications 
software. 
Persoft began where most terminal 
emulation software companies strive 
to end-with exact, feature-for­
feature emulation. Then Persoft 
took SmarTerm software to the next 
stage of evolution: superiority. 
SmarTerm 240, the latest in the 
SmarTerm series, not only provides 
the ReG!S* and Tektronix* graphics 
capabilities of a DEC* VT240* terminal , 
but adds capabilities that are only 
possible through the power of a PC. 
Features like error-free data transfer 
(using Kermit or XMODEM protocols}, 
on-line help screens, remappab!e 
keyboard layouts, and programmable 
softkeys. 
SmarTerm 240 is just one example ol 
the most advanced line-up of DEC, 
Data General and Tektronix terminal 
emulation software in the industry. 
Make the "natural selection." Ask your 
local dealer about SmarTerm terminal 
emulation software. Or contact: 

Persoft, Inc. 
465 Science Drive 
Madison , WI U.S.A. 53711 
(608) 273-6000 
Telex 759491 

smar/crm· 
The Communications Software 

That Knows You Can't Ignore Evolution 


•persn1r 

Inquiry 271 

SmarTerm Terminal Emulation Software 
... The Natural Selection 

"Sm.uTe rm Is, rt rcg iJ lt:r~ lrndc rnari.: of Pi!!: rsoll , Inc. IBM a nd IBM PC Me rc i;i: t.s tt t ed 1ri.dcm;,rk • ol lotc:rnallorin.I llus incss Mnchinu Cmporation. DEC. VT .'tnd R"GIS ;Ulf 1radcmar ks ol Oigilal Equipmll!:nl 
Cor~'l-O talion . Tcklronlx ts a reglsteu:d lrndem.irk of Tt:\cl roulx, Inc tt> Persc1 lt . 1!l8fi All ilfth l ~ rcsien·cd. 
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In an effort to achieve data communication rates of several gigabits per second. GTE Labs .. Tl 
(Waltham. MA) is combining the high capacity of fiber optics with the high speed of gallium .. 
arsenide circuits. The research arm of GTE has designed a GaAs multiplexer that can com­

I bine four data channels. each with a communication rate of I gigabit per second. into one 
r channel. GTE has also recently developed a technique called MOVPE (metal-organic vapor­

phase epitaxy) for efficiently growing thin-film GaAs crystals. t. ... 
The new devices should play an important role in future communication systems. which ~ ­

will involve high-capacity fiber-optic cables connecting houses and offices through telephone 
switching centers. Data rates on these cables could be as high as 20 gigabits per second. In .1' addition to standard computer data. numerous video channels could be supported. each ..... ...
with a data rate of almost 100 megabits per second. The GaAs multiplexers will probably ...be the only devices fast enough to interface houses and offices with this fiber-optic grid. ~· . 

In future supercomputers. these multiplexers will also be used for high-speed fiber-optic ... 
transmissions between various boards in the computer, replacing copper wires. Because of . ..~ 
the high-speed nature of the fiber-optic link, such techniques may even be used for chip-to· '..ii 
chip communication. I 

GTE said it has completed a prototype of the GaAs multiplexer and a final version should 
be ready in less than a year. 

Use of Surface-Mounted Technology Growing: - Expected to Be Seen in Half of All Components Soon 

r 

• 

Staff-written highlights or developments in 1echnology and the microcompurer Industry. 

GTE Develops High-Speed GaAs Multiplexer Combining 
Four Data Channels 

If any single theme was repeated at the IEEE International Electronic Manufacturing Tech­
nology Symposium. it was expressed succinctly by a speaker who said that "surface· 
mounted technology is going to be the way of doing business in the U.S." 

Surface-mounted technology (SMT) . or the attachment of electronic components and cir­
cuits to the face of a circuit board instead of connecting circuitry layers and components via 
holes drilled through the board. is one of the strongest trends in electronic packaging. SMT - offers manufacturers two distinct advantages over conventional through-hole (TH) tech­

• nology: Circuits can be built on both sides of the board. and SMT is ideal for automated 
assembly. thereby reducing costs and improving efficiency and quality. 

Virtually every manufacturer at the symposium. including Intel. Texas Instruments. Hewlett· 
Packard. IBM (which uses SMT in its PC Convertible). Fujitsu. NEC. and Motorola. indicated 
that they are currently manufacturing products using high-density SMT processes. Estimates 
are that 20 percent of all electronic components now being made are surface-mounted and 
that within two years it will be 50 percent. 

Many manufacturing engineers still express concern about some problems. particularly 
those that deal with thermal expansion and inspection . • 

- ·ii.-•·I I , 

"Charge Ratio" Could Be Alternative to ..
Electromagnetic Technology in Graphics Tablets -~ 

•Summagraphics (Fairfield. CT) has developed a graphics tablet technology that uses ratios of 
sensed areas to generate the coordinates of the stylus or cursor position . The company • 
says that because its technique uses ratios instead of absolute signal values. variations - caused by distance or dielectric constant changes between the electrode surface and the ·-· 
stylus don't affect tablet operation. (•''"'~ :.1 
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-r~ - • ... The "charge ratio" tablet has three main elements: an electrode. or digitizing surface: an 
' · .._ anode. or transducer (the stylus or cursor) : and the processing electronics. The digitizing ... 

surface consists of a pattern of three differently shaped electrodes: wedges. stripes. and the 
area not covered by those electrodes. Summagraphics says its three-electrode approach ~.·· 
results in stable and accurate coordinate output over the tablet's active area and eliminates -.· problems caused by environmental noise. 

The 12- by 12-inch tablet is currently undergoing tests by " major OEMs" in the CAD/CAM 
and workstation markets, according to a spokesperson. Look for a final product next year. 

Perpendicular Technique Puts 100 Megabytes on 
5 14-inch Disk 

• 
.. 
• • 
,i:. I ..·- ' 

.... • 
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I 
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:.t. week at a VDT. there were 14 5 miscarriages, which Butler and Brix said were about asiiir/f_ 	 many as expected. But of the 120 pregnancies reported by a group working more than 20 

hours a week, 26 ended in miscarriage. "about four more" than expected. ·-. The study was funded by the March of Dimes. which is still examining possible effects of 
VDTs on birth defects. Brix said more work is needed to find out if using a VDT full-time is 
hazardous to pregnant women. The National Institute for Occupational Safety and Health is 
conducting a study that will focus only on full-time VDT workers. 

At "32-Bit Shootout," Speakers Take Shots at DOS, 
Benchmarks 

Besides Motorola's new 68030. NEC's new V60/V70 chips. and everyone picking on Intel's 
80386. three topics dominated the one-day symposium billed as "The 32-Bit Shootout": the 
future of MS-DOS in the 32-bit world . the value of benchmark results. and compilers. 

From Intel's perspective, compatibility with existing 8086-family software will be the driv­
ing force in establishing the 386 as the leading 32-bit CPU in the microcomputer market. As 
one speaker said. "Six million PCs are the lowest common denominator and software will 
continue to be written for them." Motorola's Jeff Nutt countered by stating that the in­
fluence of MS-DOS will lessen and UNIX will gain prominence. However. he also said that 
the 68020 will eventually run DOS 5.0. 

Of the six chip makers participating. only Motorola refused to release benchmark 
statistics. "We'll run whatever applications our customer base wants and give them the 
results," Nutt explained. Manufacturers and panelists agreed that benchmarks aren't mean­
ingful to the user unless they are uniform and repeatable: instead. what is really needed is 
a series of market-sp.ecific evaluations. and the buyer had better run those tests. Just about 
everyone agreed that " benchmarks don't lie. but liars do benchmarking." George Morrow. 
former chairman of Morrow Designs. concluded that "magazines that support the industry 
should act as watchdogs" and do benchmarking for their readers. 

(co11! inued) 

Maxell (Moonachie. NJ) has developed a disk it says can handle 100 megabytes of storage 
using a perpendicular recording technique. The new disk provides more magnetic surface 
than conventional media by standing the magnetic particles so they 're perpendicular to the 
substrate plane instead of putting them flat on the surface. The disks have a recording 
density of 100 kilobits per inch. the company said. 

The 5 !/.i -inch disks won't work in current drives but. according to a spokesperson for the 
company. current drives can be retrofitted to handle the 100-megabyte disks. Hitachi Ltd . 
has designed drives for the new disks: those drives are now in prototype form. The drives 
will show up in machines next year. the spokesperson said . 

Researchers Claim Working Part-Time at a VDT 
Poses No Threat to Pregnancy 

l\vo researchers have concluded that pregnant women who work at VDTs less than 20 
hours a week don't appear to be at higher-than-normal risk of having a miscarriage. How­
ever. they cautioned that more study is needed to determine if women who work at VDTs 
more than 20 hours a week run a higher risk . 

According to William Butl r at the University of Michigan. who teamed with colleague 
Kelley Ann Brix to study the 817 pregnancies of 728 women. " Pregnant women who 
worked I to 20 hours a week at VDTs had the same miscarriage rates as women who did 
not work at the machines." Of 697 pregnancies among women working I to 20 hours a 
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We invented 

the Illodenlthat 


makes fewer demands 

onyourPC. 


The Ven-Tel Half Card '" modem. All the power and speed of our 
regular modem , but with some major advantages for people who 

demand versatility from their PC. 
Regular modems plug into one of your 

computer's full-size slots.Just like expan­
sion boards-color boards, graphics cards 

and memory expanders. 
The Ven-Tel Half 

Card modem is different. 
It plugs into a short slot, 
freeing up a long slot so 

your PC can handle an addi­
tional function. And while 

other modems have about 
300 components, ours has 70. 

So it not only demands 
less space from your computer 

-it al o demands less power 
and generates less heat. Your PC 

stays cool and tress-free. 
Competitively priced, the H alf Card modem is avail­

able in both 1200 baud and 2400 baud speeds. And it's 
backed by Ven-Tel's free five-year warranty. No other 

major manufacturer even comes close. 
If you make a lot of demands on your PC ... 

demand the less-demanding modem: The Ven-Tel 
PC Modem Half Card. 

Ven;re/ 
Modems 

Our free 24-p::ige bookler, '' How To elecr T he Correct Modem;' conrains 
specific information abou r our full line of modems. To request your copy, call 
800-538 -5121. In Cali fornia, call 408-727-572 1. 
Inquiry 372 
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Panelists agreed that compiler portability is more important in the micro market. while 

compiler performance is more important in the workstation and minicomputer markets. 

Hardness Tester Helps Build Better Integrated Circuits 

Electrical engineers know that the thin-film. multilayered structures that make up integrated 
circuits are subject to high degrees of failure. particularly at interconnection points. Re­
searchers at Stanford University (Palo Alto. CAI are using new techniques to understand why 
relatively straightforward interconnections that appear to be solid when made, inexplicably 
break later on. One technique devised by William Nix, a professor at the Stanford School of 
Engineering. uses a new submicron hardness tester (nicknamed the "nano indenter" ) to 
determine the hardness of thin-film material by indenting the metal to a minimum depth of 
500 angstroms. 

"The nano indenter allows us for the first time to probe mechanically on a very small 
scale." Nix explained. The degree of hardness as determined by the indentation is then 
compared to the known microstructure of the material being studied, which helps deter­
mine why the material might fail. 

Hewlett~Packard Defends Its Choice of DDL 

After taking its licks at the Seybold Desktop Publishing Seminar for picking Imagen's DDL 
as a document-description language. Hewlett-Packard held its own symposium on desktop 
publishing and defended its choice. Apparently the company was still smarting somewhat 
from Steve Jobs's comment at the Seybold seminar that HP must have been "brain­
damaged" when it decided to support DDL instead of Adobe Systems' Postscript. In her 
talk, Jan Bell of HP's Peripherals Group (Boise, ID) specifically compared DDL to Postscript 
and Interpress. a document language from Xerox. HP chose DDL over Postscript. she said, 
because DDL supports both binary and ASCII representation (Postscript supports only 
ASCII. she said) . intelligent scaling of bit-map characters (Postscript does not) . composite 
objects (again, she said . Postscript does not). full object caching (Postscript supports font 
object caching only). and document layout (Postscript does not) . lnterpress. she pointed 
out. supports only limited programmability. binary representation , font-only object caching, 
and limited document layout. She also said lnterpress doesn't support intelligent scaling of 
bit-map characters and composite objects. 

NANOBYTES 

VLSI Technology (San Jose. CA) brought out a series of I . 5-micron CMOS gate arrays based 
on its Continuous Gate technology. Arrays in the VGTIOO series contain from 10.000 to 
50.000 usable gates. The series gives designers a choice between gate array or cell-based 
implementations .... The IEEE has formed a group to address the work of the Personal 
Computer Extended Technology Standards Committee. which has released a technical 
spec for its proposal for a 16-bit PC AT-compatible bus with a 32-bit bus extension. Accord­
ing to Gary Lyons of the IEEE's microprocessor standards committee. the society's involve­
ment with PCET will lead to an AT-compatible bus specification that's officially recognized 
by the IEEE. The final document could be used by manufacturers basing systems on 32-bit 
processors. including Motorola's 680x0 series. National Semiconductor's 32xxx series. and 
Intel 's 80386 .... Symbolics Inc. (Concord. MA) is selling the source code for its New 
Flavors object-oriented programming system. written in Symbolics Common LISP. Full source 
code on a DOS-compatible disk costs $25: documentation costs $50 . .. . Corvus Systems 
Inc. (San Jose. CAI has acquired the laser printer technology developed by BDS Computer 
Corp. (Mountain View, CA) . ... OEM Marketing (Canoga Park. CA) is selling a device that 
monitors a computer's temperature. Heat Alarm bleats a high-pitched warning when the 
temperature hits 123 degrees. It costs $49.95 and. according to the company. it's easily in­
stalled between the speaker and the motherboard. The firm's next product? The Cool Card. 

TECHNOLOGY NEWS WANTED. Tfi e news staff al BYTE is always interested in {tearing abotJI new 
ledmological and scientific developments lhal migfit have a11 impact 011 microcomputers and t{re people w{w 
use tfrem. We also want lo fzeep track of in11ovalive uses of tfral led1110/og[J . I/ [JOU know of advances or pro;­
ecls tfral involve researcfr relevant lo microco111p11ti11g and wa11t to sfrare tfial information . please cont.acl us. 
Call the Miaobyles staff al (603) 924-928!. send mail on BIX lo Microb[Jles. or write lo us al One 
Phoenix Mill Lane. Pelerborougfr . NH 03458. 
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INTRODUCING THE A*STAR II™ 

We're having a party! It's a going 

away party. And, it's for IBM. But, 
shhhhh! Don't tell them. We want it 
to be a surprise! 

Why a party? Well, it's because 
we've been told that more than a few 
of IBM's customers have been "going 
away" ever since we introduced our 
A* Starrn PC/AT compatible micro­
computer. Now that we've announced 
our new A* Star II, we figure a lot 
more of their customers will be going 
away. That's because the A* Star II 
is the only "network ready" PC/AT 
compatible that can operate at 6, 8, 
10 and 12 MHz. And because it's 
available in a super selection of 
models starting at only $995! 

The A* Star II is not just another 
clone, its better. .. much better! Not 
only is it faster and more powerful 

than IBM's model, it's also incredibly less 
expensive. Better yet, the A*Star II 
is built and backed by Wells American ­
a company that's been making micro­
computers longer than IBM. (We bet 
that surprises even you!) Plus, the 
A*Star nis serviced nationwide by RCA 
Corporation -one of the world's largest 
and most respected consumer electron­
ics firms. And if that's not enough, 
every unit includes free schematics 
and a money back guarantee! 

If you 'd like to be a part of our 
IBM going away party, cl ip and 
return the coupon or call us at the 
number below. But don't tell IBM! If 
they find out how many of their cus­
tomers are going away, they might 
just go away themselves! Of course, 
that would be okay with us. We 
never really invited them anyway! 

r - - - - - - - - - - - - - - - -, 
APC/AT FOR ONLY $995? 1 

WHAT AREASON TO CELEBRATE! : 
Special Introductory Offer: Order now 1and receive a $395 option - absolutely 
FREE! Limit one per customer. Hurry! ~ 
This offer and quantities are limited. cJD 
Name: ________ _ _ 

Company: __________ 

Phone: _________ _ 

Address: __________ 

City: ___________ 


State: ______ Zip:___ 


+ Wells American 
8031796-7800· TWX 510-601-2645 

Sunset Boulevard •West Columbia, SC 29169 

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

Corporate Headquarters: 3243 Sunset Boulevard• West Columbia, South Carolina 29169· 803/796-7800•TWX 510·601-2645 

IBM. Personal COmfluler AT ana AT a1e 1rademar~s ol ln1ornailonaJ 6uslnoss Machines. 
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And much more: 

full EGA and CGA support. Princeton EGA monitors 
bring you 64 brill iant colors and bright sharp images in 
enhanced graphics mode, with 640 x 350 resolution. 
Your EGA software never looked better. Plus our HX-12E 
and HX-9E automatically switch from EGA to CGA mode, 
when needed. 

Compadblllty. Princeton monitors are 100% compatible 
with leading personal computers like IBM®, Compaq®, and 
more. No matter what system you have, there's a Princeton 
monitor that's right for you. 

Qud9' Image. A .28mm dot pitch (the finest dot pitch of 
all leading EGA displays), bright colors, and sharp 
resolution give Princeton monitors a quality image that 
cannot be beat. 

Easy Viewing and (qonomlc Design. Princeton 
monitors are designed Tor easy use, too. You get easy 
viewing with the HX-12E's black matrix tube and etched 

nonglare screen. The lines are crisp, the characters sharp, 
and the colors even, so you're more productive. Controls 
are located on the front, where you can reach them. 

RelJablllty. Princeton monitors are designed and 
manufactured to meet your most demanding needs. Only 
the finest components are used. The result: dependable 
performance day in and day out. 

Value. No other monitor gives you more for the money than 
Princeton. Compare for yourself. Feature for feature there's 
not a better value around. 

Avallablllty. Princeton monitors are as easy to get your 
hands on as they are easy to use. You can find them at 
computer stores around the world. 

Reputadon. More and more, people are making Princeton 
Graphic Systems their number one choice in personal 
computer displays. Because people know Princeton delivers 
the ultimate in compatibility, reliability, and performance. 

IBM Is a trademark of lnternaUonal Business Machine. Inc. Compaq Is a trademark of Compaq Computer Corp. 
Wall Street Journal ls a reg istered trademark of Dow Jones, Inc. 
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best dot pitch 

E monitors. 


For the no-compromise enhanced graphics monitors, look for the 
Priceton Graphic Systems name. Princeton de!Mrs everything you 
need In a quality EGA display, from crisp, dear, full EGA support to 
rugged rellablllty. When you choose Princeton you choose the 
best. 

HX-9L The first IBM compatible 9" high reso­ HX-12L The first IBM compatible high 
lution color monitor to support EGA. Has a resolution color monitor to support EGA with a 
.28mm dot pitch black matrix tube and etched .28mm dot pitch. The HX-12E builds on the 
nonglare screen for sharp, crisp displays and award winning features of the HX-12 and 
features a built-in tilVswivel stand and features 640 x 350 resolution for sharp, crisp 
green/amber switch. text and colorful graphics. 

~· 

S!tlea by Product 

1 h~~u 
I I ~ I I "'; I 

FRE.E TILT AND SWIVEL STAND 
With every purchase of an HX-12E Monitor between November 1 and 
January 31, 1987. To receive a free monitor stand, simply send us your 
completed warranty card with your original invoice (no photocopies 
accepted) by February 15, 1987. All requests will be filled within 6-8 
weeks after receipt. 

GRAPHIC SYSTEMS 
AN INTELLIGENT SYST E MS: COMPANY 

601 Ewing Street. Bldg . A Princeton, NJ 08540, Telex: 821402 PGSPAIN, (609) 683-1 660, (800) 221-1490, Ext. 1804 
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COMPUTER-BASED COURSES 
The following institutions have responded 
to our September editorial with informa­
tion on their courses via computer: 

Polytechnic Institute of New York 
Dept. of Humanities & Communications 
333 Jay St. 
Brooklyn. NY 11201 

Mary Washington College 
Office of Graduate and Extended Studies 
130 I College Ave. 
Fredericksburg. VA 22401-53 58 

University of Cincinnati 
Dept. of Chemical & Nuclear Engineering 
Mail Location #171 
Cincinnati. OH 4 52 21 

Thomas A. Edison State College 
IOI West State St. 
CN 545 
lrenton. NJ 0862 5 

Connected Education Inc. 
92 Van Cortlandt Park South. #6F 
Bronx. NY 10463 

Nova University 
Information Sciences 
Center for Computer-Based Learning 
3301 College Ave. 
Fort Lauderdale. FL 3 3 314 

CORRECTION 
I wish to point out an error in your 
September editorial. which urges the use 
of computer conferencing as a medium 
for educational instruction and college 
credits. When mentioning the EIES con­
ferencing system. you give credit to the 
correct person (Murray Turoff). but to the 
wrong school. EIES was in fact developed 
at New Jersey Institute of 'Technology. not 
in New York as you claimed. 

MARK SAVASfANO 

Bloomfield. NJ 

SORT RUN TIMES 
In every generation there is someone who 
has trisected the angle with compass and 
straightedge. squared the circle. repealed 
the second law of thermodynamics. or 
written a sort with run time linear in the 
number of records. Alas. they are always 
mistaken! The letter from John W. Ward 
(September. page 373) is in this category 
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and illustrates the danger of generalizing 
from a single datum. 

Mr. Ward claims to have found a sort 
that runs in O(n) time. In fact. the sort he 
presents runs in O(n .. 5) . that is. 0(11..Jri ). 
considerably worse than the 0(11 log 11) 
that the better sorts offer. 

The timing for Mr. Ward's algorithm has 
a component that is O(n) and 1/0-bound. 
and a second component that is O(n .. 5) 

and CPU-bound. Since his memory was 
too small to handle more than 90.000 
records. his timing was dominated by the 
slow disk drives he was using. Had he tried 
the same algorithm with 9.000.000 
records. the CPU time would have been 
more noticeable. Had he tried it with semi­
conductor aux iliary memory instead of 
disks. that is. with "RAM d isks." the 1/0 
time would have been less noticeable. In 
either case. his error would have been 
obvious. 

The description of algorithm timing as 
O{f(11)) is only meaningful when n is allowed 
to grow arbitrarily large. In Mr. Ward's case. 
he restricted the evaluation to the small 
memory of his DEC PDP-11/73. 

Whether Mr. Ward meant 0(11) or 0(11) .. his 
example fails to justify his claim that " I 
know it's theoretically impossible. but it 
can sometimes be done in practice." In 
fact. what he did is theoretical ly possible. 
trivial. and irrelevant to the real world . In 
a "Mom and Pop" grocery store. 90.000 
records may be a large file. In a world of 
multinational corporations. 9.000.000 
records is ridicu lously small. 

SEYMOUR /. METZ 

Annandale. VA 

CD-ROM SOFTWARE 
DEVELOPMENT 
Editors note: Hein ten Bosen of Kluwer Technical 
Publishing in Deventer. The Netherlands. called 
to say fie had spotted a bug in our Ma!J article 
"CD-ROM Software Development. .. Says he. "The 
author compares the number of b!Jtes but forgets 
to calculate inner sectors." so that the final counts 
represented in table 2 (page 184l are off. Author 
Bill Zoe/lick's response: 

The reader is correct: table 2 is in error. 
I do not understand what the reader 
means by "inner sectors ... but he is right 
about my not adding up the maximums 

in the table. The figures in the columns 
for two levels and three levels are in fact 
the number of records just at that level. 
rather than in the whole tree. An entire 
three-level tree. of course. contains 
records at the first and second levels as 
well as those at the third level. So we 
need to accumulate the records as we 
move from left to right. resulting in the 
following, corrected table: 

Block One T\.vo Three 
size level levels levels 
2K 64 4.224 274.624 
4K 128 16,640 2,146.688 
BK 256 66,048 /6 ,974.592 

I am sorry about this error and am 
pleased that someone read the article 
closely enough to notice it. I also notice 
that we left out the "K" in the field that 
should read "Block size= 2K" in table 2. 

BILL Z.OELLICK 

Stillwater. OK 

FOOLING THE SYSTEM 
Structural analysis programs developed in 
a mainframe environment frequently use 
a large array that is partitioned for various 
purposes. Appropriate subelements are 
then passed to subroutines. The Microsoft 
requirement that dimensions of an array 
be fixed can create problems when these 
programs are converted for use on a 
microcomputer. At first glance. the tech­
nique proposed in "Structu ral Analysis" 
by Robert W. Johnson and Fernando G. 
Loygorri for "Fooling the loperatingl 
System" (luly. page 210) appears to pro· 
vide a useful technique to alleviate some 
of these problems. However. there are 

lcottlimied) 

LETTERS POLICY: To be considered for publica­
tion. a letter must be typed double-spaced 011 one 
side of the paper and must include your name and 
address. Comments and ideas sftould be expressed as 
clearly and concisely as possible. Listings mid tables 
may be printed along with a letter if they are sftorl 
and legible. 

Because BYTE receives hundreds of letters eacf1 
month. not all of tf1em can be vublished. l.£1/ers will 
not be returned to aulhors. Generally. it takes four 
months from the time BYTE receives a letter until 
it is published. 



IfYouJust LookAtThe Screen, 

You're MissingThe Picture. 


AST-3G PlusTandAST-3G IIOTM 

Jts of companies. bundle EGAi CGA, 

!DA, and Hercules1V graphics card 

ipabilities on one boarcd. 

sr gives you this and a lot more 

:arting with a choice. 

.Sf·3G Plus orAST-3G 1/0. 

hoose the AST-3G Plus and 

~t high-resolution 640 x 350 

raphics, brilliant 16 color displays 

reated froJ;ll a full-spectrum 

alette of 64 colors and high­

uaUty text Giving you,across­
1e-boaid IBM~ PC/XT/AT$ 

pplications software compatibility. 

J, you'll have all' the power you need 

1r business and presentation gtaph­

:s, CAD/CAM, graphic arts and desk­
1p publishing. 

m can even expand theAST-3G Plus 


AST-3GI/O 
AZl the graphics and memory ofthe AST-3G Pliis, 

qombf.11ed with a Serial Porl, Parallel Port, 
CldckCalendar, and available 

Game Port. 

AST·3G Plus 
EGA, CGA, Hercules graphics 

andMDA with 256Kb on-board 

video memory and availableParallel Port. 


with an optional parallel port 
Or, pick the AST-3G 1/0 .(formerly known 
as AS'f-3G Pak) and get the parallel port 
and all the graphics capability of the 
AST-3G Plus, as well as a serial port and 

cfock/calendar with battery back-up . 
Vou can also order an optional 

game port. Both the AST-3G Plus 
and ASf-3G I/O give you 256Kb of 

on-board video memory. 
So whether you need more 

powerful graphics, or powerful 
graphics aad more, AST has an 

EGA solution. 
More, An ASf tradition. ASI pio­

neered compatible multifunction 
expansion boards. For more power. 

. · New we're doing the same with graphic 
display adapters. 
And all ASf _products are built with 
frent-line components, then burned-in 
apd tested. Again and again. For more 
reliability. 
Get The Whole Picture. Find out more 
aboµt un!eashing the graphics pQwer of 
your PC, XT, or J(f by visiting your local 
dealer, calling our Product Information 
Center at 714/863-1480, or mailing the 
coupon belew to AST Research, 2121 Alton 
Avenue, lrvll:le, California 92714-4992. 
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A Hero For Our Time 

We li ve in an age of efficiency. Peoplewant the best poss Ibleper formance, !he highesl re turn on inveslment. 
that extra ou nce of speed.Modula-2 is lhe language tha t embodies lhal pl1l losophy Pecan's Modula-2 is lhe 
lmplemental ion that bes t expresses that philosophy. With Pecan's professional Modula-2 you can wr ite 
fast. efficient. reliable and maintainable code. 
STATE OF THE ART: This elegan t language incorporates the best fea tures ol Pasc<1 I In add1l1on. 11 
includes sla nda rd extensions for rea l-lime programming, the module concep t, improved syntax and facili· 
l ies for mulliprocessing and low-level machine access. Modula-2 is suitable for pro9ramming en li re 
computer systems. from high·level machine independent application progra ms lo macl1me·specific soft· 
ware such as device drivers. 
COMPLETE: Pecanincludes the Power System, a complete. integrated development environment , along 
wit11 every Modula-2 compiler You 9et a tex t edi tor. file l1and ling utilities, library, pr int and file trans fer 
utilities. in every package. And a wide variety of add itional integrated program development aids are 
ava ilable. These include the languages UCSD Pascal, FORTRAN-77, BASIC and Assembler, so you can 
conslrucl your application using modules written in your choice of languages 
POWERFUL: The Power System utilizes a system of fast On·screen menus so you need not learn 
cumbersome command st ructures. The sophist icated compiler/editor interface perm1ls you lo automat i­
cally correct errors as Ihey are detected or logerrors fo r unat tended compila tion. Tlie editor ilse ll supports 
editing ol mulliple files. dynamic funct ion keys and vi rtual memory edi ting 
Astandard set of utili ty modules form an integral pa rt of Pecan's Modula-2 implementa tion. These powerful 
modules provide faci lit ies for input and output. rando maccess fil es. disk directory opera1 ions. conso le 1/0, 
storage management , prog ram execution and process scheduli ng . A utility library conta ins modu les for 
ma themat ical fu nct ions. deci mal arithmetic, strings and data conversion. And the language itsell su pports 
opaqt1e lypes. procedure variables. a transparent WORD type. an address !unction and inlerrupt·driven 
multi task ing . 
PORTABLE: Portability is the hallmark of lhe Power System and Modula-2. The Power System is 
available on more machmes than any other environment . Tl1is means 1hat programmer teams work ing 
on diverse machi nes will not have to lea rn mult iple developmenl environments. Moreover , applica tions 
developed under lhe Power Systemare themselves portable to !he same wide variety or machines 

PECAN'S MODULA-2 FEATURES: 
• Fast compilation • Native code • Separate compilation of modules • Comprehensive module library 

• lnlegralablllly wilh UCSD Pascal, FDRTRAN·77. BASIC and Assembler• Extended precis ion arilhmetlc 
• Dynamic memory management • Multitasking • B087 and BCD support !PC's and compallblesj • 1/0 red irection 

Modula-2 with the Power System environment Only $99.95 
For PC·DOS, MS·OOS, Amiga. Atari ST. Maci ntosh. Apple II (including new App le II gs!), Rainbow. Tandy, 
Stride. as well as most popu lar 8/ 16132 bil systems. Also ava il able fo r VAX, UNIX, POP· 11 OS 's and others. 
Order addi11onal languages! Your choice al UCSO Pascal, FORTRAN·??, BASIC or Assembler lor only $79.95 
with your purchase of Modula·2. 

BUY TWO ADDITIONAL LAN GUAGESANOGET ANOTHER LANGUAGEFREEi 
To custom·larlor so flware, PECAN offers such programming tools as: 
SYMBOLIC DEBUGGER . . . . .. .. . . . ........ . . S59.95 CONFIGURATION TOOLS . .. .... . .. . ........ S39.95 
PROGRAM ANALYSIS TOOL KIT .. ... ........ . S59.95 DISK RECOVERY TOOL KIT ..... . ........... S39 95 
APPLICATION SERVICES INTERFACE ....... .. S59.95 PRINT SPOOLER ..... . ... ....... . ........ . $39.95 

ORDER MODULA·2 AND ALL SIX UTILITIES AND PAY ONLY $199.95 FOR A TOTAL SAVINGS OF SIDO. 
Write for a complete list ol our other development aids. 

ATTENTION CORPORATIONS: Ask about our training semina rs: 
SCHOOLS: Special educational discounts. 
NOT COPY PROTECTED 

Mall your check or money order to: ~~~:.:™ 
Pecan Software Systems. lnc. ,.,,,....... 

1410 39th Street The UCSD Pascal CompanyBrooklyn, New York 1121 B 
7181851 ·31 00 Credit Card Orders 1 BOO 63-PECAN1TT TELEX NUMBER: 494-8910 Call Toll Free • • 

CompuServe ID: 76703. 500 Inquiry 269 (NYS) 1-800-45-PECAN 
Please add S4.50 for sh1pp1ng wllhm the US. Foreign orders add S15.00 and make payment by bank dratt pay;ible 10 US dollars 
on a us bank. New Yark Stale res idents add appropna1e sales 1ax. 
UCSD Pascal is a lrademark of lhe Regen ls ot lhe Univers11y of Ca l1lornra 
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important qualifications that should 
have been mentioned. 

First. many mainframe programs will mix 
double-precision numbers. integers. and 
characters in the same array. If so. the pro­
grammer must assure that no scalar 
crosses a segment boundary. Otherwise. 
incorrect results are likely when that item 
is passed to a subroutine (since only one 
segment and offset will be associated with 
that item when it is passed). 

In addition. the proposed approach 
relies on the fact that the array spans more 
than one segment to create code that 
deals with both segment and offset. How­
ever. a subelement of a large array passed 
to a subroutine often does not itself span 
more than one segment. The fact that 
proper code for an actual argument is 
generated in the calling routine does not 
assure that proper code is generated in 
the called routine for the formal argument. 
Consequent ly. the formal argument 
shou ld be explicitly declared as $LARGE 
or $HUGE to assure that both segment 
and offset are used within the subroutine. 
(The $LARGE metacommand could be 
applied to all code in a program.) 

Finally. and most importantly. the mem­
ory model was changed for version 3.3 of 
the Microsoft FORTRAN compiler and 
linker. At run time. common blocks and 
large variables are now loaded below seg­
ments such as the stack and heap. We 
compiled and linked a short program. first 
using MS-FORTRAN 3.2 and then MS­
FORTRAN 3-3 I. The result: Memory or­
ganization is substantial ly changed and a 
number of segments now occur above the 
common blocks. Using the recommended 
"tricks" will now result in "clobbering" the 
program unmercifully. 

Ten years ago the prevalent view 
seemed to be that good programming 
meant getting the most out of a specific 
machine. That notion is outdated because 
it ignores issues such as code mainte­
nance. portability, and assurance that the 
resu lts are accurate. In our view. a "very 
sloppy approach" is writing code using 
shortcuts that significantly increase the 
probabi lity of incorrect results. as op­
posed to writing code that "will not use 
all the memory avai lable in computers that 
have plenty of it. .. 

This is not strictly a philosophical exer· 
cise. Recognize that the standard of care 
required of a programmer or an engineer 
using an analysis program is still develop­
ing. Many lawyers would argue that "str ict 
liability" is appropriate for areas. such as 
structural analysis. that are " inherently 
dangerous." In other words. if analysis 
results are incorrect because of some 

(continued! 



clear, concise documenta­
tion. And by a range of 
backup modes that keep it 
simple: 

Insert a blank video cas­
sette tape and follow the 
directions which appear on 
screen. These guide you 
through the pain less steps 
for copying or restori ng an 
entire hard disk,specific 

files, or on ly 
~:;-........_ fi les modi ­

fied since 
the last 
backup.

Meanwhi le, 
Videotrax 
rigorously

monitors itself for proper 
functioning. 
WE MAKE THE VCR PART 

OF IT, TOO. 
If you like, opt for our 

enhanced Videotrax VCR and expe­
rience the extra joy of its automatic, 

- -- - - --.. -

support you need. 
For the name of your 

nearest Videotrax dealer, 
call Alpha Micro at 
1-800-992-9779 . In Califor­
nia, call 1-800-821-0612. 

The Videotrax System. 
It's a great leap forward in 
backing up. 

;;;a;~Gi'iilli 
DATA BACKUP FROM 

ALPHA MICRO. 

VIDEOTRAX DATA BACK-UP. 

VIEJUSTINTRODUCEDlt 


AND ALREADY 40 MILLION 

PEOPLE OWN HALF OF IT. 


Every human in the hemisphere who 
owns a standard VCR has half of 
what's needed to back up data. The 
rest of what you need is neatly con­
tai ned on the new Videotrax '" 
controller board by Alpha Micro. 

Slip the Videotrax board into the 
expansion slot of any PC. (Meaning 
any IBM®PC, XT, AT, or true com pat-

High-tech Open your PC arut slide /hecrmtroUer 
board in/JJ any expansion s/JJL low-tee/~ Hook up 
VCR /JJ camputer with standard connec/IJr cables. 

ible.) Connect the computer to a VCR 
with standard connector cables. And, 
as of that moment, you are under the 
protection of a highly sophisticated, 
stringently reliable, data backup 
system.

In fact, exhaustive testing and the 
long term experience of over 19,000 
Alpha Micro users have proven
Videotrax technology to be more reli­
able than any other backup option 

available. More dependable, even, 
than the hard disk you're covering 
for. 

QUICK STUDY 
Videotrax has been designed to 

extremely demanding standards. 
So that it won't put a lot of de­
mands on you.Anyone who can 
run a VCR knows most of the dril l. 

The rest is covered by our 
menu-driven software. By 

unattended backup capabilities. 
It will be a most prudent 

invest- ment. Because, 

Your basic video 
cassettes. 
Reliable, cheap, 
easy to find. 

for the price of taping Dallas you can 
preserve your most precious data. Up 
to 80MB on a single cassette, at less 
than a third of the cost of streamer 
tape. 

And of course, if you ever require
service,your authorized Alpha Micro 
dealer and our worldwide 
network of factory service 
centers will provide all the 

Inquiry 18 
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D •499 PRO COMM Professlonolcommunlcorlons program 
writlen In compiled MicroSoft Cand assembly code. 

0 •523 SIDE WRITER Perfect for spreadsheets. this oppfioo· 
tlon prints text filessidewoys. 


D •528.529 NEWYORKWORDPowerfulword processing 

with split-screen editing. moll merge.auto hyphen.ond more. 

O •574 FREECALCWoroprocesslngon<Jspreodsheet 

oppllcotion tor forecasting end budgeting. 


O •75 PC WRITE Our most popular word pmcessor. ·rm more 

ot ease with PC WRITE than WordStor~ 


O •521 FREEFILE Eosy-to-useondleomrelationoldotobose 

manager. 

D '522 IHSTANT RECALLMemory·resldent program for 

storing end relrlcvlng oweollhof information. 

O •405 DESKMATEDeskorgonizotionoltool with phone 

dicier.no1epod. cotendor.ondcolculotor. 


0 • 4 78 HARD DISK UTILITIES Thebest ond mosIuseful ulili­
lies ror thehard disk user. 

0 •1 33 ULTRA l/TIUTIESAmustforeveryPC owner.For 

recovering lost or occidenJolty erased files. 


O •555 PC-PROMPT Amemory-residen1 helpulility Ihat 

provides formatting for DOS commands online. 

O •429 ELEMENTARY CAppllcolion forteornlngClonguoge. 

0 •424 PASCAL COMPILER Populorcompllerwrilten In 

TurboPoscof. 

0 •423 PROJECT MANAGEMENT PC monogemenl syslem 
copobleol handling 1000 tasks. 


O •237 PC-GENERAL LEDGER For lheserious bookkeeper. 

All Ihe controls needed for balancing lhebooks.Pluson 

oudlflroll. 

O •404 El-FORMS Program lorgeneroling lalfor-mode forms. 

..Compared to $80pockoges,this Is super.· 


D 1-yeor PC-SIG Membership. Includes printed directory. 

supplemenf. bl-monthly magazine ..• .S20. (S35 foreign.) 


The PC-SIG Introductory Special 
o Any 5 dlskenes plus t-year membership ...S39 

All diskettes are S6 each.Add$4 posloge and handling 
($10 torelgn) CA rosldenls odd stote soles rox. 

Torol Enclosed$__ biO Check O VISA 0 MC 
Cord No._________ 


E.xp.dore __Phone• _____ ~ -
Nome _________ 


Address _________ 

c;1y __________ 
Stote___Zip______ 
0001e1 lnqui1ies Invited 

To order.coll: 800-245-6717 
lnCA:000-222-2996 
For technlcolques1 ions or loco! 
orders: ( 408) 730·9291 
1030·0 East Duone Avenue. 
Sunnyvale.CA94086 

Software l.n 1.he public interest. 
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obscure bug. and the incorrect results 
cause damage. the responsible program­
mer and/or engineer may be liable for that 
damage, regardless of the care taken to 
ensure accuracy. If there is any question 
about the degree of ca re. the case will be 
even stronger. 

KENN ETH S. HERRING 

V ICKI R. HARDING 

Rockville. MD 

The authors· reply: 
We fail to see how it is possible to "mix 
double-precision numbers. integers. and 
characters in the same array" in FOR­
TRAN 77. Perhaps the writers meant to 
say "in the same common block. · · in 
which case Microsoft FORTRAN's inabili­
ty to cope with segment boundaries is 
already well documented in the manuals. 
Anybody using MS-FORTRAN should be 
aware of it by now. 

We also fail to see why a subroutine 
should have code to handle common­
block variables that is different from the 
equivalent main program code when the 
compiler has the explicit definition of the 
common block in both cases. Of course. 
there could be an error In the compiler 
itself. but our experience tells us that this 
is not the case. Furthermore. since the 
article was written we have finished the 
graphics module for the 3-D models and. 
as before. memory expansion gave us no 
trouble. 

Now. if a subarray is passed and it 
crosses a segment boundary. then you 
have a problem. but again. it is a more 
general problem not due to the memory 
expansion method presented in the ar­
ticle. 

We found that the declaration of 
$LARGE for big arrays was not as good 
as using common blocks because it had 
the nasty side effect of including the en­
tire array in the .EXE file! As a result. the 
program submitted by the writers com­
piles into an executable file 260K bytes 
long. instead of 20K. 

After MS-FORTRAN 3.3 was released 
we became aware of the memory model 
change. but it was too late. As you can 
imagine. we cannot predict what Micro­
soft will do next. If they want to make 
their FORTRAN more C-like. it is their 
privilege. but because of this and other 
problems we stay clear of the latest 
releases and just use the 3.2 version. as 
was stated in our article. 

As for the philosophical arguments 
about what should and should not be 
done. we are not after anybody's "Good 
Programming Seal ofApproval. " but we 
try to get the job done instead. And 
when there is only one way of accom­

plishing a task with the available tools. 
the "programming style" is a moot point 
anyway. 

Regarding maintenance. it is our opin­
ion that it would be much more complex 
to maintain. update. and keep track of 
multiple versions of the programs for dif­
ferent computer memory sizes. Port.abili­
ty is a nonissue for us. as we are 
dedicated to designing software for the 
IBM PC family. 

From the writers· comments about re­
liability. it seems that they think we 
dreamt up the memory expansion 
mechanism one afternoon. then imple­
mented it hastily and never tested it. 
Nothing could be further from reality. 

We know that the mechanism works 
well because we have used it extensive­
ly in different types of models with total 
success. Of course. it is always possible 
to make errors. so the results should 
always be checked out. not only in the 
case of tricky code but also with run-of­
the-mil/ programs. 

Their letter implies that if only standard 
methods are used. then different com­
pilers may be employed with no fear of 
incorrect results. We wish such a naive 
notion would hold true. In the real world 
you must thoroughly check out programs 
every time any change is made to your 
code. or when a different compiler or a 
different computer is used. The existence 
of nonstandard techniques neither in­
creases nor decreases this responsibility. 

As for the legal ramifications of per­
forming any activity in the U.S. . we are 
painfully aware of the Russian roulette 
game we play every day and we try to 
maximize our chances. 

That Is why our Microsafe programs 
generate a complete model force 
balance to help in proving the validity of 
a solution. rather than relying on the 
philosophy that if the steps are correct. 
the results must be correct too. 

Not many other Finite Element 
Analysis programs conduct a force 
balance at all nodes as a second. in­
dependent method to ensure the validi­
ty of the solution. We believe that such 
an approach is much better than blind 
faith in the correctness of code just 
because it follows simplistic rules and 
trusts compilers explidtly. After all. com­
pilers are not perfect either. especially 
MS-FORTRAN. 

The use ofsoftware. as well as the rest 
of the activities conducted by engineers. 
requires the use of checks and balances, 
together with methods that are sound 
and proven by experience. to provide a 
defense that reasonable and appropriate 

[con!i1111ed1 



The Most Powerful lAN 

Fits on a Disk. 


Network Power. You knew that someday there would 
be a powerful LAN that didn't need old-technology network 
boards. It would be fast, easy to Install, and run 99% of PC 
DOS software. It would be expandable, provide remote 
access, password-protfictlon,·and enable you to use Inex­
pensive term I nols as workstations In a PC.DOS environment. 

Dream no rnore, because the power Is here. 
Its name Is LANLlnk!M 
A Software-Driven LAN Powerful Enough To Use RS-232 

Ports for Network Communications. In development for 
CNer three years, LANlink™ represents the next generation of 
local area networks. All of the I ogle which has traditionally 
resided on network boards is on LANUnks Satellite and 
Server Diskettes. 

No additional hardware Is required. Inexpensive serial 
ports replace "Kilobuck" Network Interface Boards making 
Installation cos1s one-third that of a bodrd-drlven network. 

How To Configure a Smart Network ... With Dumb 
Terminals, But Without Dedicated Servers. Boosting a 
wide variety of configurations, LANllnk™ Is most often set up 
as a "Star" having up to eight satellites connected to a cen· 
trol, nondedlcated server. Larger networks can hove multi· 
pie servers, supporting a total of 73 or more network users. 

R·LAN™ (Remote-LAN) gives users the ablltty to Interact 
with a LANllnk™ network In real time via modern. Plus, If 
Multlllnk Advanced™ .Is run on a Satellite, Inexpensive 
dumb terminals con be used to access network disks, files, 
and programs. 

THE 90FTWt.RE LINK, INC./CANAOA 250.Coctirane Drive. Suite 12 
Markham, Ohtarlo L3A 687 CALL: 418(477·5480 

LANLlnk~MuHILlnk Aclvan09d"'& R-LAN"'are trademarks ol 
The Software Link, fne. 

99% of PC·DOS Appllcatlons Run In a Totally­
Transparent Networf< Environment. If you know DOS, you 
dlready know hOY.f to use LANLlnk!M COPY transfers files 
amonS! users. and a 2-drlve PC Satelllte boots 1-2-3 from the 
Servers hard disk wlih,lhe er;"ttry c:iofus. Each sotefllte's 
access can be ltll'llte.GI to specific disks, printers, and sub­
directories. A wide 'A:lrlety of softw<:Jre ln'oludlng Lotus 1·2-3, 
dBASE IU, and WordStor 2000 Is fully compatible. LANllnk™ 
has a cotnslon-free data transfer rate which exceeds 
116,000 BPS. 

Power Up Your PCs Today. For complete details and the 
authorized dealer nearest .you, call Tl:le Software link TODAY. 
lhe tANllr'tk™ Stdr'ter Kit Is $495 and lnch:1des modules for 
both a Server and a Satellite. For a limited time, 50 feet of 
shielded RS-232 coble wlll be Included free of charge. 
Additional Satellite Modules are only $195, each. 

LANllnk™ Is Immediately available and comes with o 
money-back guarantee. VISA, MC, AMEX-accepted. 

TM 

~THESOFTW~ E LINK, INC. 
11nd Multllfnk Advanced"" 

8601 Dt1r:1YAX>dy Place, Suite 632, Atlanta, GA 3Q~38 ·Telex 4996147 SWl::INK 

~Developers of LANLlnk1w

IBM, PC, & PC-DOS are cmdemarl<' ot IBM Co:p. Wof9Star 2000, lnqulry 331 for End-Users. CALL: 404/998-0700.1dBASE II!, and Lotus 1·2--3 are tredema.rils of M1eroPro, A$hton· 
Tate, and Lotus Development Corp.. respecllllely. ' Inquiry 332 for DEALt::RS ONLY. Oealttr tnquh:tes Invited 

http:ltll'llte.GI
http:90FTWt.RE
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care was used in the design process. It 
is not a justification to allow bad solutions 
to be used because of the "It 's not my 
fault " philosophy. 

ROBERT W. JOHNSON 

F ERNA NDO G. LoYGORRI 

Microstress Corp. 
Seattle, WA 

EASY C 
The company I work for was in a situation 
very similar to what Pete Orlin and John 

Heath described ("Easy C. " May): convert­
ing to C from other languages with no ex­
perience in C. We also used the #define 
macro features of C to make a version of 
Easy C. I was very relieved to read the May 
article and learn that we were not alone 
in the world. Having worked in the mean­
time with two C "expert" consultants. I was 
not surprised at the letter from John A. 
Rupley in the September issue (page 22). 
I can understand Mr. Rupley's dislike of 
Easy C; beauty is in the eye of the 

FoxBASE wins the dBASE race! 

6.43 times faster than dBASE III PLUS 
New FoxBASE+ sweeps the field: runs 2.26 limes 
faster than Clipper, 6.69 limes laster than dBCOMPILER. 
and 10.86 times fasler than dBMAN! And FoxBASE 
compiles programs up lo 60 limes faster lhan other 
compilers. 

The others aren 't even close! 

New FoxBASE+ is tolally compalible with dBASE Ill PLUS 
as is original FoxBASE with dMSE II. No changes in 
you r present programs. dalabases, sneens, or reports! 

Though FoxBASE is a super.fast compiler. it offers the 
familiar, user- friendly inleractive fealures of dBASE and 
lhe lull power of "dol prompl" mode plus many signif· 
icanl enhancemenls. 

FoxBASE is available in single and 
mulli-user versions for MS·DOS. 

XEN IX, UN IX, many nel· 
works, and other envi· 
ronments. 

Besl of all , FoxBASE is economical. Single·user FoxBASE 
costs just S39S, mulli-user FoxMSE $995 ..-no mailer 
how many workstations you have. 

So call (419) 874-0162 now, and ask for a copy of our 
delailed benchmarks. After all . . . 

Fox Software 
27475 Holiday Lane , Perrysburg. OH 43551 
(419) 874·0162 Telex: 6503040827 

beholder. But some of his other com­
ments are. well. staggering. 

Mr. Rupley's first objection relates to 
communication by accepted rules of style. 
There is certainly a great deal of merit in 
writing books and magazine articles in a 
commonly accepted standard form of C. 
Articles written for law magazines need 
to be written in legalese. medical journals 
have their own style. and so on. I find it 
hard to believe. however. that learning 
local variations of C will freeze the brain 
and make programmers illiterate. 1 don't 
have any trouble converting an article in 
any FORTRAN/ALGOL,.style language to 
standard C. and Easy C to standard C is 
no exception. 

There is a comment in the letter that 
asks ..... should not the ANSI Standardiza­
tion Committee. rather than individual dis­
senters. be enjoined to wrestle with the 
problem lof confusing operator cha rac­
tersJ?" Is that a joke? Or should I make a 
comment about how that hooligan Galileo 
should leave the motion of heavenly 
bodies to the experts? Naw. he can't be 
serious. 

Mr. Rupley·s "moral" of hiding one's light 
under a ba rrel [preferably with the barrel 
in the dumpster out back) is puzzling. 
What is the point of suppressing new 
ideas and innovation? Whether the idea 
is good or bad is beside the point in the 
case of the Easy C article. You are not be­
ing asked to like Easy C; you are not be­
ing asked to use it. ff you encounter it and 
find it intolerable then by all means 
remove the irritation. but please. no more 
calls for the Thought Police. 

If you work in an environment that re­
quires programmers to move from one 
language to another rather frequently. 
there are advantages to having the source 
code as similar as is practical and Easy C 
is worth looking at. I am not trying to belit­
tle Mr. Rupley's opinion. If I were forced 
to work only with Call day long. year after 
year. I would think Easy C is a waste of 
time. I have just gotten very tired in the 
last year of "experts" telling me that God 
speaks in The One nue C. 

NEAL 5. P EN DLETON 

San Dimas. CA 

The September BYTE contained a letter 
from John A. Rupley that was quite critical. 
to the point of being sarcastic. of "Easy 
C" by Pete Orlin and John Heath. He 
claimed that Easy C would lead to C il­
literacy and that it masks the clarity and 
beauty of C programs. As a consequence. 
he asserts. an ANSI Standardization Com­
mittee is the proper forum for consider­
ing "new species" and that individual 

(co11tin ued) 
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Ten Good Reasons to Buy 
an Amazing Things™ Model 
"A" Series TM Modem 

I. Amazing Things Modems Provide Access to 
a Wealth of Information through Data­
bases. 
You can access over 2,500 informational databases with 
an Amazing Things Modem. Research topics from astro­
logy to zoology, stock quotes, news, weather. spor ts, 
legal references. medical information and more. 

2. 	Amazing Things Modems Network. 
Connect your personal computer to any other pe rsonal 
computer in your office or in the world . 

3. You 	 can Telecommute with Amazing 
Things Modems. 
Work at home and send your data to the office via tele· 
phone. Observers bel ieve that 15-20 percent of the 
office work force will be telecommuting by 1990. 

4. 	Amazing Things Modems are Direct Links 
to any Mainframe. 
Access your company's mainframe from your office, from 
your home or on the road with an Amazing Things 
Modem. 

S. 	Amazing Things Modems Overcome 
Incompatibility Problems. 
Send documents from one personal computer to 
another, even if the systems are incompat ible . 

' 	 ' . 
. . · ~. Ama.zlng Ttiin,gi ..Modems Bring You Elec­
; ; tronfoBanki'1g ind Shopping. 

M~ny b,anks n9~/ ciffe'r banking and investment services 
over the telephone. And you can shop for thousands of 
products - from cameras to clothing - with electronic 
catalogues. 

7. You Can Send and Receive Electronic Mail 
with Amazing Things Modems. 
Send le tters and memos instantly. Mass mail them auto­
matically, across the office or across the country. 

8. Amazing Things Modems are Inexpensive 
Alternatives to the Telex. 
Se nd and receive volumes of information overseas at a 
fraction of the cost of a Telex. 

9. Amazing Things Modems are Fun. 
Through var ious bull etin boards, you can join clubs, 
exchange software, advertise, meet people, find jobs and 
much more. 

10. Amazing Things Modems are Inexpensive. 
The Amazing Things Model "A" Series I 200B Modem is 
priced at $149.95 - about one third the price of an 
equ ivalent Hayes Modem. And the 2400B is priced at 
only $289. 
• 300-1200 Baud $149.95 
• 300-2400 Baud $289. 
•Half-Card 
• Auto-Answer, Auto-Dial 
• Hayes®-Compatible 
• Full or Half-Duplex 
• Two-Year Warranty 
•For Leading Edge®Personal Computers, IBM 

and Compatibles 

For a dealer near you or to order direct, call 1-800-835-0139, ( 617) 551-0880 in MA. 

MasterCard and Visa accepted. 


Amazing Things Inc. 

57 Providence Highway 

Norwood, MA 02062 


~ Thl"SS and ltit;o :ind Model '"A."' S<!t jeJ. Jr<! u:wlr!m:trlu of Am:a:rlng T hings, Inc.. Hi!)' ~I is ~ rcg111 or cd 1 rada-m~rk or Hi1yc~ Mii;1~ou·11)u t c- r Producu , lrri;, ISM 11 ;i. rC!gutC! rC!d 
tndi::mark or l nletru c1~ 8u11neu H.1.ch1fU:1. Corp. Appl<! ls ~ regEu e11: d u~~ark ~ Apple Compuu~r Inc.. l i!!adl n1 Edge- if, i1 .-cglna.-cd tr.1dc-m;irk a l 1.t:~d 1111f: Edr.e Pn;idU1;; t$. In c. 
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LETTERS 


dissenters should keep such "mutants" to 
themselves. 

Personally. I take issue with virtually 
every point Mr. Rupley made. First. he sug­
gested that Orlin and Heath have made 
"changes in an established language." 
Exactly how they changed it evades me. 
since they fol lowed not only the rules but 
also the intent of the #define construction 
(see Kernighan and Ritchie. page 12) pre­
cisely! Moreover. they have conformed to 
the C convention of writing symbolic 
names in uppercase (Ibid.. page 13)-a 
practice Mr. Rupley condemns in a cleverly 
written. intentionally confusing paragraph 
in which he transformed all punctuation 
to uppercase words. (For those of you who 
have heard it. there is a close and very in­
teresting parallel between that paragraph 
and Victor Barge's comic monologue. 
"Phonetic Punctuation ... I see little parallel. 
however. between that paragraph and 
Orlin and Heath's work.) Why would an 
ANSI committee want to become involved 
in someone's following the rules. except. 
perhaps. to applaud it? Perhaps Mr. 
Rupley's complaints should really be 
pointed at Kernighan and Ritchie. not Orlin 
and Heath! 

I think Mr. Rupley's rea l concern is that. 
if Easy C is used. it alters the appearance 
of C source code from its pristine state. 
which he seems to prefer. From my per­
spective. the alteration is for the better. 
too. for the Easy C coding example in 
figure 6 of Orlin and Heath's article is (Mr. 
Rupley's claim to the contrary) much more 
readable than its straight C equivalent in 
figure 5. It even incorporates Kernighan 
and Ritchie's own suggestion on improv­
ing the appearance of C code (Ibid .. page 
87)! Is this an alteration of the language? 
I think not. If it is. then vive la mutant! 

The truth is that all languages are living 
things. the use of which changes with time. 
I abhor the inclusion of the word "ain't" 
in the English language. but it is certain ly 
found in my dictionary. George Bernard 
Shaw correctly claimed that "Americans 
haven't spoken English for years!" In this 
sense. I can understand Mr. Rupley's ob­
jection. but I hope we see a lot of Easy C. 

D. MARTIN HARRELL 

Severna Park. MD 

CALCULATING CRCS 
I don't have a 6809 reference manual 
handy and Greg Morse !" 'Programming 

Project: Calculating CRCs by Bits and 
Bytes." September) did not include any 
listings of his byte-wise CRC generator. but 
86 cycles seems too high . When I imple­
mented it a couple of years ago. the 
operation was about 8 instructions: two 
I-byte table lookups and two XORs (no 
shifting at all). The contents of the two 
256-byte tables depended on the poly­
nomial. but I used a macro assembler to 
generate them from a couple of formula 
lines. The algorithm in Modu la-2 is 
I* Variable declarations, just so you can see 

what is involved . . . ·1 

VAR TOT?, ROA?, R8R15. 0007: BYTE; 
Table1 , Table2 : ARRAY BYTE OF BYTE ; 

/" Temporary TO-T7: XOR of Data and high 
byte of R '/ 

TOT7 := R8R1 5 I DOD?; 

r Index into Table 1 and XOR to low byte of 
R to form new high byte ·1 

R8A15 := ROR7 I Tablel [TOT?]; 

/' Index into Table 2 for new low byte ·1 

ROA? := Table2 [TOT7); 
TOM PITTM AN 

Manhattan, KS • 

•TURBO AT 

80286 IBM Compatible riai•~__., • 

. • 6 MHz, 8 MHz, or 10 MHz Keyboard Switch 
• 5 CHIPS SET-(Lower Heat. Higher Quality) 
• 0 or 1 Wait State 
• 1 MB Memory 
• On Board Battery 
• 80287 Socket Ready 
• 3MB with serial/parallel port on board 
• XT size AT JR motherboard available 

~~5VLS1 TURBO XT• 
• 8088-2 IBM-XT Compatible 
• 4.77 MHz or 8 MHz Keyboard Switch 
• 4 Layer PC Board 
• 640K Memory 
• 8087 Socket Ready 

WiseTEK International, Inc. Micronic Corp. 
513 Valley Way 108 East 16th Street Distributors, Dealers, OEMs, Milpitas, CA 95035 New York, NY 10003 

VARs, Corporations,TEL: (408) 263-1237 TEL: (212) 529-4699 

FAX: (408) 263-1870 Educational Welcome. FAX: (212) 529-9926 
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~THATARE~USING THE BIGGEST
P ING BACK IN HISTORY ARE ALSO 
lftr.NG NKE BIG ~L SIN OUR POCKm. 


BABG10ll SYS!IM\llC. 150 wr SAMPll ROAD POMPAllO BED, RomA 33064 305/715-4555 
IBM is a registered trademark of International Business Machines Corporation. CLARION"' is a trademark of Barrington Systems: Inc. c1986 Barrington Systems 
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PORTABLES: 
MOBILE ACCESS 


Tech PC Portable 
Computers come in 
four different base 

models to match your 
computing needs. Our 

entry level Tech PC/XT 
portable computer is 

designed to provide a 
non-obstructive profile, 
and has a capacity to 

hold two thirty megabyte 
hard disks, a high 

resolution monochrome 
monitor with a Hercules 

compatible graphics 
card to drive it with 

Tech Personal Computer 
Systems are designed 
and manufactured by 

Tech Personal Computers 
... The leader in quality, 

performance and state 
of the art computer 

system engineering . .. 
each of our portable, 

desktop, multiuser, and 
minicomputer systems 

are unparalleled in the 

800 by 400 lines 
resolution, and never 

before heard of 6 
expansion slots in a 

portable computer. If 
4. 77 MHz of Intel 8088 

power isn't fast enough, 
try our Turbo 4. 77 to 

8 MHz 8088-2 or 
optional NEC V-2 

microprocessor based 
portable machine. 

Designed to increase 
speed up to 170 percent 

of a standard PC/XT. this 
turbo gives you the edge. 

industry for quality 
construction, depend­

able operation, complete 
software compatibility, 

and an unbeatable 
combination of product 
satisfaction guarantees, 
long warranty periods, 

and comprehensive third 
party maintenance. 

At Tech PC we're out to 

capture your micro­
computer business. No 

one matches our diverse 
line of high performance 

products, or our com­
prehensive system of 

support, warranty, and 
third party maintenance 

service options. 
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The Tech PC/AT and 
Tech Turbo PC/AT 

portable units are state 
of the art in portable 

performance. The 80286 
microprocessor based 

units can be fitted with 
up to 240 megabytes of 

high speed voice coil with unparalleled 
hard disk technology, performance. 

and with the Turbo ATs (714) 385-1711JO MHz math co-proces­
sor socket and JO MHz 1911 Betmor Lane. 
80286 microprocessor Anaheim. California 92805 

the unit can manipulate Telex 2720-06 Answer Back 

large spreadsheets -TECH FAX: 7143851523 

.....-.... 
~-= ~.• --· ----... --- -· ..- - -----­Inquiry 352 for End-Users. Inquiry 353 for DEALERS ONLY. 

TECH PC PORTABLE 
COMPUTERS are available 
now itt 4 different base 
models: 

TECHPCIXT 
PORTABLE . .. .. .. .. . $ 899 

Optio11s: 
Tech Turbo PCIXT Portable 
with 20 MB Hard Disk. $1349 
Tech Turbo PCIXT Portable 
with 1200 Baud 111ternal 
Hayes Compatible Modem 
and 20 MB Hard Disk . $1549 

TECH TURBO PCIXT 
PORTABLE . ......... $ 999 

Optio11s: 
Tech Tz'rbo PCIXT Portable 
with 20 MB Hard Disk $1449 
Tech Tz1rbo PCIXT Portable 
with 1200 Baud Internal 
Hayes Compatible Modem 
a11d 20 MB Hard Disk . $1649 

TECHPCIAT 
PORTABLE ..... . .... $1'799 

Options: 
Tech PCIXT Portable with 20 
MB Hard Disk ....... $2199 
Tech PCIXT Portable with 
1200 Baud Internal Hayes 
Compatible Modem and 20 
MB Hard Disk . . . . . . . $2399 

TECH TURBO PC/AT 
PORTABLE . ........ . $1999 

Options: 
Tech PCIXT Portable with 20 
MB Hard Disk . ...... $2399 
Tech PCIXT Portable with 
1200 Baud Internal Hayes 
Compatible Modem and 20 
MB Hard Disk ....... $2599 

All TECH PC PORTABLES 
available wit11 tape backups, 
hard disks up to 1 gigabyte, 
11etworking stjstems, and 
hundreds of other hardware 
and software accessories. 



AVAILABLE. 

applications. 

capabilit ies. 

~--

INTRODUCING 
OPEN ACCESS®Il'M 

THE FULLY INTEGRATED BUSINESS SYSTEN 
WITH THE WORLD AT YOUR FINGERTIPS 

Open Access II is a 
new, super-program which 
can perform virtually every 
managerial and business 
task you 'll ever need with 
performance and ease-of· 

Open Access ll's data 
communications provides 
you with the capabilities ·to 
handle any of your micro 
computer communications 
needs. All of OpenAccess 

Open Access II 
Comparison Cha rt 
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NETWORK VERSION 
 "Programmer," our new authorized dealeror 
Database language, distributor and expand your 
features simple interact ing business base with Open 
English-like commands Access 11 , the fully 
to produce your customized integrated business system. 

Open Access ll 's 
Spreadsheet offers aunique 
combination of business SPI 
problem solving capabilities: 

including goal-seeking, and SOFTWARE rROOUCTS INTERNATIONAL 

an advanced table look-up 
command. Profess ional 10240 Sorrento Valley Road 
business presentations San Diego,California 92121 
are easi ly produced by (619) 450·1526 
the enhanced graphic For Your Authorized Dealer 

In California 
Open Access II ' s 


improved Word Processor 
 (800) 621-7490 
can merge data from 

Outside Californ ia Spreadsheet or Database 

easily to produce reports. 
 (800) 521-3511 
mail merge and graphic 

li&!So.'l•A'tPio<llltll .!t ma.l • ~ l!I OQ:llll•IWM!presentat ions. 
Quo,i,i:,: fSl'it l f~l ll.t't'1110tmlf'il ~t $ct1 . 1-"1 Pi-DQ,c1 s llllW114'111 l!I( 
DPI At0U llll l!l!'t~ D1$Qlt . 1r1 ~~uo:O ll'l~l~~h(. 

laM 1 ·2·1 a•.: Sfll<!l"D"Tt o11111~ t.tere;:i 11 1~~1 •.1 ci.I Li:t!.1 Olo"t'~:o"M"1 CQl\'I 
F"l!lt • Ql ( 1 ~ 1 r•G • lll l~ i:i' lCll-'l!ltlo:.l .lihl~"> T.it 
!rwlul "' I trJ<l•e.tJ~olT 1'11$(.ha.·1Gt-:-.;: 
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Inquiry 334 for DEALERS ONLY 

combines an extremely thewor ld. 

powerful re lationaldata· 

base and superior 
 BEST OF ALL, 
spreadsheet with data 
communications, word THE PRICE 
processing,3-dimensiona l 
graphics,and time $595. U.S. Version Onlymanagement. Information is 
conveniently changed from Open Access ll's super 
module to module. program is also available in 

Open Access ll 's the network version.Ask for 
Database features an details. Call (619) 450-1526 
effective and flexible report in Californ ia, or (800) 
generator and user 521 -351 1if outside Cali· 
definable screens. fornia for your nearest 

useunheard of in the 
industry. 

Open Access II 

ll's modules work together 
and data is easily 
communicated to the rest of 
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NEC Lntroduces 
Fast IBM-compatible 
Portable 

N EC Home Electronics 
has released the Multi ­

Speed. its first IBM­
compatible laptop computer. 
The computer has a 16-bit 
NEC V30 (8088-compatible) 
microprocessor running at 
either of two clock speeds: 
4.77 MHz or 9.54 MHz. 

The MultiSpeed features 
two 3 !Ii-inch 7 2 OK-byte flop­
py disk drives. a detachable 
LCD screen. and a built-i n 
keyboard with a separate 
numeric keypad. The com­
puter's memory is com­
posed of 640K bytes of 
RAM and 512 K of ROM. In­
cluded in the ROM are a 
number of desktop utility 
programs with windowing 
capabilities. 

The MultiSpeed also in· 
eludes a parallel port. serial 
port. and RGB display con­
nector. The 80-character by 
25-l ine LCD uses high­
contrast ··super-twisted pair" 
technology and features a 
resolution of 640 by 200 
pixels. Battery life is said to 
be 6 to I 0 hours. 

The I I-pound laptop com­
puter. which supports MS­
DOS 3.2. has a retail price 
of $1995. Options include 
an internal 300/1200-bps 
Hayes-compatible modem. 
two external 5 V.-inch floppy 
disk drives. and a PC­
compatible file transfer 
package. For more informa· 
tion. contact NEC Home 
Electron ics (U.S.A.) Inc.. 
Computer Products Division. 
12 5 5 Michael Dr .. Wood 
Dale. IL 60191. (312) 
860-9500. 
Inquiry 550. 

~ I 
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NEC's MulliSpeed nms al 4.77 and 9.5 4 MHz. 

Hand-Printed 
Character Recognition 

I ncorporate your own 
hand-printed characters 

into your applications with 
Handprints. a program that 
includes C and assembly 
language callable routines 
for character entry and rec­
ognition. The routines take 
up about 12 K bytes of RAM. 
according to Skylight Soft­
ware. the manufacturer. 

Handprints runs on IBM 
PCs and compatibles and 
costs S 1200. Contact 
Skylight Software Inc.. 2 
Charles St.. Bedford. MA 
0 1730. (617) 275-2999. 
Inquiry 55 1. 

Convergent's S/50 
Workstation 

C onvergent Technologies 
introduced several 

68000-based workstations. 
including the S/50. a 68010 
machine that has an op­

tional IBM PC XT­
compatible coprocessor. 

The S/50. which has a 
base price of $5 500. sup­
ports five users under 
AT&T's UNIX System V 
release 5.2. Its system 
board. which operates at 
10 MHz, is available with I 
or 2 megabytes of RAM. 
and its memory manage­
ment system supports de­
mand paging with 4 mega­
bytes of virtual address 
space. Also included on the 
main processor board is a 
300/1200-bps modem and 
circuitry to control two data 
lines and a voice line. T\vo 
tip/ring line jacks and one 
telephone jack are standard, 
as wel l as one RS·232C 
seria l port and one parallel 
port. The board provides 
control lers for the machine's 
5V.-inch floppy disk and 
hard disks. available in 
capacities from 24 to 85 
megabytes. 

An additional 2 megabytes 
of RAM. for a system total 
of 4 megabytes. can be 
added via the expansion 

slots. The three available 
slots can accommodate a 
variety of options. including 
a coprocessor board ($1000) 
that runs standard IBM PC 
XT software. a two-port 
RS-232C board. a combina­
tion RS-232C board with I 
megabyte of RAM. an 
Ethernet interface. and a 
controller for an external 
V.-inch streaming tape drive. 

The S/50 workstation 
comes with a keyboard. 
mouse. and 12-inch diagonal 
monitor that displays 80 
columns by 29 rows and of­
fers a resolution of 720 by 
348 pixels. The system's 
software costs $795. which 
includes UNIX and the 
firm's WGS/Office software. 
an integrated package that 
provides access to UNIX­
based applications. The 
package includes a word 
processor. spreadsheet. 
calendar. and electronic mail 
system. 

Among the other worksta­
tions in the series are the 
68020-based S/I 20 and 
S/220. which support 12 and 
2 2 users. respectively. at 
12.5 MHz: the S/320 and. 
S/640. which handle 32 and 
64 users: and the S/1280. 
which ca n support up to 
128 users at 8.8-MIPS per­
formance levels. Contact 
Convergent Technologies. 
2700 North First St.. San 
Jose. CA 95150. (408) 
434-2848. 
Inquiry 552. 

Accounting on 
the Atari ST 

T he PayDay payroll pro­
gram for the Atari ST is 

the first in a set of account­

fcontinued) 
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WHAT'S NEW 


ing software announced by 
Crysta l Software. According 
to Crystal. the program can 
handle a $2 1 million payrol l 
with up to 2 5 5 employees 
and is capable of printing 
monthly. quarterly. or yearly 
tax information. You can 
also print W-2 tax forms. 
employee lists. personnel in­
formation. mailing labels. 
and continuous checks. 

A configuration utility 
enables you to adapt the 
program according to your 
state's tax and small-busi­
ness laws. The program is 
menu-driven and offers 
context-sensi tive help. 

PayDay sells for $69.9 5 
and runs on the Atari 520ST 
and 1040ST with at least 
one 360K floppy disk drive. 
For more information. con­
tact Crystal Software. P.O. 
Box 803. Merlin. OR 97532. 
(503) 479-9516. 
Inquiry 553. 

Motorola Develops 
Successor to 68020 

M otorola's Micropro­
cessor Group an­

nounced the MC68030. a 
32-bit processor that the 
compa ny cla ims is twice as 
fast as the 68020 and is 
fully code-compatible with 
its ex isting 16-/32-bit chips. 

The chip. about %-inch 
square. uses 300.000 tran­
sistors. According to 
Motorola. the 68030 is the 
first single-chip micropro­
cessor to use the "Harvard­
style" paral lel archi tecture 
incorporated in some main­
frames and supercomputers. 
The company claims the 
new device is the first 32-bit 
microprocessor to have on­
chip instruction and data 
caches. The chip supports a 
synchronous bus interface 
with two-clock-cycle access 
and an asynchronous inter­
face with one-clock-cycle 
burst access. 

At the same time. the firm 
announced the MC68882. a 
32-bit floating-point co­
processor. This chip features 

VCN Concorde 1.0 I offers grapn ics and an image database. 

eight floating-point data 
registers. a 67-bit arithmetic 
unit. a 6 7-bit barrel shifter. 
and 46 instructions. The 
company says the new co­
processor conforms to the 
IEEE-754 standard for binary 
floating-point math. 

Sampling and production 
for both chips are scheduled 
to begin in 1987 . Final 
prices were not yet set at 
press time: the company 
estimates the chips will cost 
SI 50 to 5200 in lots of 
5000. For more information. 
contact Motorola Inc.. Micro­
processor Products Group. 
P.O. Box 52073. Phoenix. AZ 

85072. (512) 440-2839 (in 

Austin. TX). 

Inquiry 55 4. 


Business Graphics 
with Image Database 

V CN Concorde version 
1.01 offers business 

graphics. freehand painting. 
slide show and animation 
capabilities. and text gen ­
eration. The package in­
cludes 16 fonts. 15 of which 
are proportional ly spaced. 
Also included is Image 
Database. wh ich conta ins 
over 2000 bit-mapped pic­
tures. VCN Concorde works 
with word-processing and 

graphics packages. as well 
as spreadsheets. 

The program runs on IBM 
PCs and compati bles. You 
need at least 384K bytes of 
RAM to run the program in 
medium resolut ion and 
640K for high resolution. 
VCN Concorde sells for 
$695. For more information. 
contact Visual Communica­
tions Network Inc .. 238 Main 
St.. Cambridge. MA 021 42 . 
(617 ) 49 7-4000. 
Inquiry 555. 

Software Library 
for Series 151 
Image Processor 

I TEX 151 is a subroutine 
library of over 200 image­

processing and graphics 
routines designed for use 
wi th Imaging Technology's 
Series 151 lmage Processor. 
The program includes 
board-level access and con­
trol routines. look-up table 
operations. image fil tering 
and convolutions. graphics. 
image geometry. and sta­
tistical analysis. 

The program is distributed 
as object code for MS-DOS 
systems and costs $995. 
Contact Imaging Technology 
Inc.. 600 West Cummings 
Park. Woburn. MA 01801. 
(6 17) 938-8444 . 
Inquiry 556. 

Paradise EGA Chip Has 
Higher Resolution 

P aradise Systems has 
developed a single-chip 

Enhanced Graphics Adapter 
compatible with IBM's EGA 
that provides an extended 
EGA mode when used with 
continuous frequency moni­
tors. like NEC's MultiSync. 
The ch ip. called the PECA 
2. offers a resolu tion of 640 
by 480 pixels. in contrast to 
the maximum 640 by 350 
resolution provided by lBM's 
EGA. 

The 84-pin chip enables 
EGA software to run on 
standard monochrome and 
color monitors and en­
hanced monitors. It also per­
mits EGA software to be 
emulated on monitors with 
640 by 480 resolution (the 
same as that supported by 
the IBM Professional Graph­
ics Controller) or 640 by 
400 resolution (compatible 
with the AT&T PC 6300). The 
chip also supports the IBM 
CGA. MDA. and Hercules 
monochrome graphics 
standards. 

The firm will provide soft­
ware developers with drivers 
for Microsoft Windows. 
GEM. and a variety of ap­
plications programs. in­
cluding CAD. graphics. and 
desktop publishing 
packages. 

Production quantities are 
slated to be available this 
year; the price is set at $55 
each in OEM quantities. For 
more informat ion. contact 
Paradise Systems Inc.. 217 
East Grand Ave.. South San 
Francisco. CA 94080. (41 5) 
588-6000. 
Inquiry 5 5 7. 

IBM Adds RAM, 
Storage to RT PC 

I BM has introduced a new 
desktop model of its 

32-bit RISC-based RT PC 
called the RT PC 6151 

(continued) 
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Orchid's TurboEGA™ 

The world's fastest EGA 

, rf/ ' 

TurboEGA 

EGA 

Introducing the only Enhanced Graphics Adapter 
with PCturbo™speed. 


The experts agree: the EGA is the 
breathtaking new graphics standard, 
but the sophisticated software written 
for it places a big burden on the PC's 
processing speed . Beautiful graphics, 
crisp text, but too s Io w . 

Everyone else rushed their EGAs to 
the market, but Orchid Technology 
took the time to do it right. Orchid's 
TurboEGA'M, from the inventors of PC 
TurboProcessing, packs a high-speed 
Turbo and an EGA into one slot, for 
the world's fastest EGA. 

Graphics with Speed 
Turbo EGA makes IBM PCs and 
XTs run faster than an AT. It brings 
dazzling speed to sluggish graphics 
programs. All types of software run 
faster, so you finish more quickly . 
Transparent to the user, you won't 
know it's there until you see its speed. 

We are so confident that our Turbo EGA 
is the ultimate graphics card that we 
decided to give away a free copy 
of Microsoft's Windows TM with each 
TurboEGA*. Even Microsoft 
recommends that you run Windows 
on an AT. Now Orchid's TurboEGA 
gives you AT speed so XT users can 
use this number one windowing 
software at the speed they demand. 

The Complete Solut ion 
Only Orchid puts this much 
performance into one slot and comes 
fully loaded with 256K of RAM, so 
there's no hidden cost. TurboEGA 
is the complete graphics solution. 

Pick up the phone and find out 
how you can have the EGA the 
competition wishes they had: Orchid's 
TurboEGA, the world's fastest. 

If you have an AT or a system with 80286 speed, 
ask about the Orchid EGA"' -four graphic­
card compatibility in one slot. 

Features: 

• Powered by 7.2MHz 80286 

• Optional 5 or 8MHz 80287 

• 256K of on-board RAM 

• Four graphics modes: EGA, 
CGA, MDA, Hercules 

• Supports the long list of 
EGA software: 

Microsoft Windows & 
Word 
Lotus 1-2-3 & Symphony 
Topview 
Framework 
Chart-Master 
AutoCAD 
PC Paint Plus 

and more ... 

790 Westinghouse Dr. 
remon t, CA 94536 
415/490-8586 

Tix: 709289 

-
ORCHID 
The Innovative Leaders 

* Offer good on TurboEGA while 
TurboEGA, On:hid ECA, and PCtu rbo and trademarks of Orchid Technology. Microsoft Windows is a trademark of the supplies last . Please allow two 
Microsoft Corporation . All other product names are trademarks of I heir manufact urers. CCA screen by PC Paint Plus. weeks for delivery. 
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WHATS NEW 


model 15. Priced at SI0.050. 
the unit comes with 2 mega­
bytes of internal memory 
and a disk capacity of 70 
megabytes. The firm also in­
troduced a 4-megabyte 
memory expansion card 
($4 300) that can bring the 
RTs memory to a total of 8 
megabytes. double the com­
puter's previous maximum. 

IBM said it wi ll release a 
revised version of the RTs 
UNIX-based operating 
system next year. AIX 2.1 
will handle 16 users concur­
rently (double the capacity 
of the origina l version) and 
provide the RT with Systems 
Network Architecture capa­
bilities. Also sometime next 
year. IBM will bring out an 
SCSI adapter card ($ 1080). a 
System/370 host interface 
adapter ($ 1795). and a plug­
in board called the Ad­
vanced Float ing-Point Ac­
celerator ($ 1995) that the 
company claims will nearly 
triple the speed of floating­
point calcula tions. For more 
information. contact IBM 
Corp.. Information Systems 
Group. 900 King St.. Rye 
Brook. NY 105 73. 
Inquiry 5 58. 

Presentation 
Charts and Graphs 
on the IBM PC 

W ith Stella Business 
Graphics. you can pro­

duce graphs and charts by 
supplying data and labels 
through the Stella Data 
Spreadsheet. Stella also 
works with your spread­
sheet. word-processing, and 
numerical database pro­
grams to create graphic 
presentations. Stella offers 
you a choice of 12 graphic 
formats. and you can import 
data from ASCII or DIF files 
to create pie. donut. area. 
column. deviation. bar. pic­
tograph. and text charts. 

Stella Business Graphics 
costs $199 and runs on IBM 

PCs. X1S. A1S. or compati­
bles with 3 20K bytes of 
RAM and an Enhanced 
Graphics Adapter. Color 
Graph ics Adapter. or a 
Hercu les-compatible graph­
ics board. Stella Systems 
recommends using a hard 
disk drive The program 
works wi th dot-matrix and 
laser printers. plotters. and 
film recorders. 

For more information. con­
tact Stella Systems Inc.. 
10430 South De Anza Blvd .. 
Cupertino. CA 95014. (408) 
257-6644 . 
Inqui ry 5 59. 

. Chip Replaces Seven 
in PC AT 

Chips and Technologies 
introduced an IBM PC 

AT-compatible chip that 
replaces seven VLSI chips 
on the AT system board. 
The 82C206 Integrated 
Periphera l Control ler (IPC) 
performs thE. !unctions of 
two 8237 OMA control lers. 
two 8259 interrupt con· 
trailers. an 82 54 timer/ 
counter. a 146818 real-time 
clock. and a 74LS612 
memory mapper. 

The 84-pin CMOS chip 
consumes one-tenth the 
power of and operates 60 
percent faster (8-MHz versus 
5-MHz OMA clock] than the 

Stella Business GrapMcs for IBM PCs and cm11pa!ibles 

seven ch ips it replaces. the 
company claims. The IPC is 
designed to be used with 
the firm's AT-compatible 
CS8220 CHIPSet. five chips 
on a board tha t replace 63 
logic devices on the AT 
board: the current CHIPSet 
system board has a socket 
to accept the 82C206. The 
CHIPSet board is about half 
the size of the AT board . 
operates 2 5 percent faster 
(10 MHz versus 8 MHz). and 
consumes one-third the 
power (15 W versus 42 W). 

Chips and Tuchnologies 
will sell the DK8220 
development kit for the 
82C206; it includes data 
sheets. schematics. and an 
evaluation board to be used 
in design environments. The 
DK8220 board has a diag­
nostic LED display. test 
points. programmable wait 
states. AT BIOS. and sockets 
for expansion. 

The 82C206 costs $49 
each in quantities of 100: 
the CH IPSet remains SS ! 
each in the same quantities. 
The development kits are 
$1495 each. For more infor­
mation. contact Chips and 
Technologies. 521 Cotton­
wood Dr .. Milpitas. CA 
95035. (408) 434-0600. 
Inquiry 560. 

32-bit Floating-Point 
Processing for PCs 

D ata Translation·s MACH 
Series for the IBM PC. 

XT. and AT is designed to 
provide floating-point 
capabilities for the com­
pany's data-acquisition and 
image-processing boards. 

The series includes the 
DT7010 Floating-Point Array 
Processor. a plug-in board 
based on Advanced Micro 
Devices· Am29325. The chip 
incorporates a 32-bit 
floating-point AW and 
multiplier with a 32-bit data 
path. The $499 5 board. the 
company reports. performs 
floating-point operations in 
a single clock cycle at a rate 
of 6.5 MFLDPS. using the 
IEEE-754 standard. The 
board's microcode memory 
(2 K by 56 bits) provides 
storage for microcoded 
routines that can be cal led 
from the accompanying soft­
ware and for user-written 
microcoded rout ines. Its 
data memory (8K by 32 bits] 
is mapped into the host 
computer's memory space. 

The series· software con­
sists of three modules. The 
Vector Subroutine Library. 
which is priced at $1495. in­
corporates 115 subroutines 
that can be cal led from 
user-written programs in C 
or FORTRAN . The Micro­
code Assembler. designed 
for developing microcoded 
algorithms. provides access 
to the individual systems on 
the processor board and 
lets you write routines for 
specific applications. The 
Simulator enables you to 
write. run. and analyze 
custom-written microcoded 
routines without using a 
DT7010 board. The Assem· 
bier and Simulator sell for 
51495: all three programs 
cost 52495 when purchased 
together. Contact Data Trans­
lation Inc .. 100 Locke Dr.. 
Marlborough. MA 017 52. 
(617) 481-3700. 
Inquiry 	561. 

tco111inued1 
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RAM·Resiclent Program Users ••• 

IT'S EASY TO WIN 

WHEN YOU BUY


THE REFEREE.. 

With Referee, 
you make 
the rules. 

If you use desktop 
organizers, spell 
checkers, keyboard 
enhancers or other 
RAM-resident programs, 
you may have already discovered 
the horror of "RAM Cram." 

Referee, by Persoft, is a new type of 
software that puts you in total control of 
your RAM-resident programs. 
And that puts Referee in a league all its 
own . You can create your own RAM 
Teams' ... for specific applications programs. 
Team Superkey™ and Sidekick™ with Lotus 
1-2-3™. Or call in Prokey™ and bench the 
others when you switch to dBASE Ill™. 

Load al l the programs you need at lhe 
beginning of your workday. Referee auto­

matically activates and deactivates lhe ones 
you need according to your set of rules. 

lnstanlly. Invisibly. You can also use Referee 
to unload programs from memory- even 
those with no unload option of their own. 

Referee's Sideline™ menu enables 
you to control RAM-resident 

programs from within an 
applications program! 

It 's ideal for integrated pack­
ages like Symphony'M. You 

can use a keyboard 
enhancer with lhe 

spreadsheet module. 
Or deactivale it. enter the 
word processing module 

and activate your favorite spell 
checker. It's easy. And you never have 

to back all the way out or the program! 

Referee puts an end to RAM-resident 
program conflicts. At $69.95, it solves a 
very big problem for a very small price. 

It's easier to win with the Referee on 
your side. For more information, and for the 

dealer nearest you, contact: Persoft, Inc., 
465 Science Drive. Madison. WI 53711 . 

(608) 273-6000- Telex 759491 . 

TM 

persn1r 


© Copyrighl 1986 Person Inc An ogms 1eser... ed 
Refe•ee. Sideline. and RAM Teams a1e trademtuks ot Peisoll , Inc 
&dckck and Superkev are reg1steted trademarks ol Borland lntcrnLittonill. lnc 
Lotus 1·2·3 and Syrnpl'lonv a.12 1~1S!l!tM t1adl!ma1ks ol Lo1us Ocvotooment Corp 
Pro ey 1s a 11at1emcvk or RoscSoh Inc 
dSASE. 111 ,5 a registered uadema1k ol Ash1on·Ta1e 
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WHAT'S NEW 


Perspective in 3·D 

T hree D Graphics an­
nounced a three-dimen­

sional business graphics pro­
gram. Perspective enables 
you to choose from 3 3 
three-dimensiona l and 16 
two-dimensional prepro­
grammed graph types. You 
can customize the graph by 
modifying the viewing angle. 
picture size and placement. 
primary and background 
shades and patterns. and 
title designs. Also included 
are a data manager and a 
label manager. 

Perspective runs on IBM 
PCs and compatibles with a 
medium- or high-resolution 
display. a graphics card. a 
monochrome graphics con­
troller. and MS-DOS or PC­
DOS 2.0 or higher. The pro­
gram costs $295. For infor­
mation. contact Three D 
Graphics. 860 Via de la Paz. 
Pacific Palisades. CA 90272 . 
(213) 459-7949. 
Inquiry 562. 

Slide Maker 
Based on PC 

General Parametrics. 
manufacturer of presen­

tation graphics products in­
cluding VideoShow. has 
come out with a film 
recorder that connects to an 
IBM PC or compatible for 
the production of 35mm 
slides. Slides produced with 
the device can use up to 
1000 colors with 2048 by 
2048 resolution. 

The PhotoMetric 200 PC 
system includes a desktop 
box containing a 35mm 
camera. an interface board 
that's inserted in the com­
puter. and menu-driven soft­
ware. Images produced with 
any PC graphics program 
(Lotus 1-2-3. ChartMaster. 
Microsoft Chart. Harvard 
Presentation Graphics. Free­
lance. Picturelt. and so forth) 
can be previewed in full 

The PhotoMetric 200 PC. a slide-making system. 

color and at high resolution 
before the slide is made. No 
adjustments need to be 
made before the slide is 
produced; the unit incor­
porates automatic exposure 
calibration. which adjusts 
brightness and exposure 
times. 

The 200 PC contains an 
on-board 8086 microproces­
sor and I megabyte of 
RAM. The high resolution 
and large number of avail­
able colors are generated by 
video circuitry, called 
MacroVision. developed by 
General Parametrics. The 
system. which includes the 
film recorder. board. 35mm 
camera. and software. has a 
retail price of $5995 . For 
more information. contact 
General Parametrics Corp .. 
12 50 Ninth St.. Berkeley. CA 
94710. (415) 524-3950. 
Inquiry 563. 

PC Clock Card 
Shares Slot 

T he SideClock. designed 
for IBM PCs. XTu. and 

compatibles. is able to share 
an expansion slot with any 
other expansion card. 
Measuring about I inch by 
4 inches. the card has a rec­
tangular hole in its center 
and is horizontally mounted 

on any of the expansion 
slots in the computer's 
motherboa rd . A second ex­
pansion card can be in­
serted through the Side­
Clock's center hole into the 
same slot. 

The SideClock costs 
$59.95 and includes clock/ 
calendar functions. a 5-year 
lithium battery. and control 
software. For more informa­
tion. contact lnnoventions 
Inc.. 1669 South Voss. Suite 
880. Houston. TX 77057. 
(713) 728-0938. 
Inquiry 564. 

Stereo Sound for 
Apple's llGS 

M Dldeas· Supersonic 
board enables the 

Apple IIGS to produce 
stereo sound. The board in­
corporates high-speed 
analog demultiplex ing cir­
cuitry to separate audio into 
two separate channels. Its 
fourth-order digital filters 
allow only selected frequen­
cies to pass through. and its 
buffer amplifiers isolate the 
audio for clean line-level 
output. 

The board comes with two 
0.5-watt amplifiers that can 
drive 8-ohm speakers and 
has an edge connector for 
future enhancements. such 
as a sound d igitizer. You can 
also select power output 
levels for speakers or head­
phones. According to the 
company. the SuperSonic 

supports Apple's routines 
for the llGS's Ensoniq sound 
chip and is compatible with 
software that can address 
the ch ip. like Electronic Arts' 
Music Construction Set. 

Suggested retail price is 
$59.95 . For more informa­
tion. contact MDideas Inc .. 
1111 'lriton Dr .. Suite 205. 
Foster City. CA 94404. (415) 
573-0580. 
Inquiry 565. 

Tektronix 4115 
Graphics Terminal 
Emulator 

T GRAF-15 emulates a 
Tektronix 4115 graphics 

terminal. It enables you to 
run minicomputer and main­
frame graphics programs 
using your personal com­
puter as a terminal. 
TGRAF-15 can display 
images of up to 1280- by 
1024-bit resolutior. with 2 56 
colors out of a palette of up 
to 16 million colors. 

The program supports ap· 
plications that require 32-bit 
coordinates. which enables 
you to store detailed 
graphics data and examine 
it by zooming in on the 
screen image. There are 
functions for generating 
circles. arcs. rectangles. 
points. vectors. and filled 
panels. You can use the ex­
tended graphics input mode. 
which includes user-defin­
able and multiple cursors. 
You can also establish up to 
64 graphics windows. pro­
viding multiple views of a 
complex graphical model. 

TGRAF-15 runs on IBM 
PCs. XTu. ATu. and com­
patibles. It costs S 199 5. For 
more information. contact 
Graf point. 4 3 40 Stevens 
Creek Blvd .. San lose. CA 
95129-1102 . (408) 249-7951. 
Inquiry 566. 
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YOUARE ABOUT TO BE SEDUCED 

BY POWER AND MONEY. 


Admit it. You're intrigued 
with the idea of Cprogramming. 
You may be working in BASIC, 
Pascal or Assembler now. But 
you're drawn to the power, por­
tability and flexibility of C. And if 
money is what motivates you, 
imagine having it all for just $75 
with Mark Williams Let's C. 

EVERYTHING YOU COULD 
ASK FOR IN AC COMPILER. 

Let's C is no mere training 
tool. It's a complete, high quality C 
compiler.With the speed and code 
density to run your programs fast 
and lean. It won't get you side­
tracked on some quirky aberration of C; Let's C supports 
the complete Kernighan & Ritchie C language-to the 
letter. And it comes from the family of Mark Williams 
Ccompilers, the name chosen by DEC, Intel, Wang and 
thousands of professional programmers. 

POWERFUL UTILITIES ARE A REAL BONUS 
Let's C doesn't stop with being a high performance 

Ccompiler. It includes utilities you'd expect to pay extra 
for-like a linker and assembler plus the MicroEMACS full 
screen editor with source code included. Having the 
source code not only allows you to customize the editor, it 
offers a close up, fully commented view of Cprogramming 
at its best. 

REVIEWERS ARE SOLD ON LET'S C, TOO. 
"Let's C is an inexpensive, high-quality program­

ming package ... with all the tools you will need to 

Features 
• For the IBM·PC and • Supported by dozens of third 

Compatibles party libraries 
• Fast compact code plus • Upgradeable to CProgram­

register variables ming System for large scale 
• Full Kernighan & Ritchie C applications development 

and extensions • Not copy protected 
• Full UNIX compatibility and Let's CBenchmark Done on ancomplete libraries IBM-PCIXT. no 8087.• Small memory model Program: Floating Point• Many powerful utilities includ­ from BYTE, August , 1983.ing linker. assembler, archiver. 


cc one-step compiling, egrep. 
 Exec Time in Seconds 
pr. tall. wc Let's C 134 

MS 4.0 147 
editor with source 

• MicroEMACS full screen 

create applications." 

-WilliamG. Wong.BYTE, August1986. 


"Let's C is a thoroughly professional C 
environment loaded with tools and pro­
gramming utilities .. .another fine Mark 
Williams product." 
-Christopher Skelly, COMPUTER 
LANGUAGE, February 1986 

-..., ... 1~ 
LI ':..'; 

"The perfonnance and 
docwnentation of the $75 

' '")\" Let's C compiler rival those of
\ ~& Ccompilers for the PC currently 
~·'it ~t being sold for $500 .. . 

.~ highly recommended..." 
\'• -Marty Franz, PC TECH .. ..t:J~ ,.._\\ JOURNAL, August 1986 

ADD THE csd DEBUGGER AND CUT 

DEVELOPMENT TIME IN HALF. 


Invest another $75 and you've got 
Mark Williams revolutionary source level 
debugger. csd lets you bypass clunky 
assembler and actually debug in C. 
That's a big help when you're learning 
Cand indispensable when you're 
programming. csd combines the 
interactive advantages of an inter­
preter with the speed of a compiler, 
slicing development time in half. This is how Byte Maga· 
zine summed it up: "csd is close to the ideal debugging 
environment." William G. Wong, BYTE, August 1986 

ARE YOU STILL RESISTING? 
If there's any doubt that now's the time to get your 

hands on the power of C, consider Mark Williams 60-day 
money back guarantee. You can't lose.But with Let's C 
and csd, imagine what you could gain. 

Ask for Let's Cand csd at your software dealer's, in 
the software department of your favorite bookstore, 
through the Express Program at over 5500 Tandy stores 
or order now by calling 1-800-MWC-1700.* 
"In Illinois call 312 ·172-6659 

l!t :fi~~ms 
Company 

1430 West Wrightwood, Chicago. Illinois 60614 Inquiry 212MARK WILLIAMS LET'S C 
S75 IP 1986. Mark Williams Company 

Let's C is a registered trademark olthe Mark Williams Company 
UNIX is a tradelllllrk of Bell L3bs. 

60 DAY MONEY BACK GUARANTEE 

MARK WILLIAMS LET'S C. ONLY $75. 




WHAT'S NEW 


SYSTEMS 

Wyse Announces 
XT Compatible 

W yse Technology has 
added the WYSEpc+. 

an IBM PC XT compatible. 
to its line of PC-compatible 
computers. The WYSEpc+ is 
based on the Intel 8088-1. a 
dual-speed processor that 
runs at 4.77 or 9.54 MHz. 
selectable from the key­
board. The computer in­
cludes a bu il t-in display 
adapter on the motherboard 
that supports Hercules 
monochrome as well as IBM 
monochrome and color 
graphics adapter modes. 16 
shades of gray. and the 
ability to display 132 
columns by 44 lines. 

Three models are ava il­
able. The 1400-01 is a single 
floppy disk drive system 
with 2 56K bytes of RAM for 
51265; the 1400-02 comes 
with two floppy disk drives 
and 640K for 51445 : and 
the 1400-20 includes a 
single 360K floppy disk 
drive. a 20-megabyte hard 
disk. and 640K for 51995 . 

Al l three systems are 
equipped with two serial 
ports. one paral lel port. a 
real-time clock with battery 
backup. two available XT­
compatible slots. and a stan­
dard AT-style keyboard or 
the enhanced version with 
function keys across the top 
row. All come with MS-DOS 
3. I. Contact Wyse Technol­

ogy. 3571 North First St.. 

San lose. CA 95134 . (408) 

433-1000. 

Inquiry 567. 


SB180FX Single­
Board Computer 

T he SBl80FX. a follow-up 
to the 8-bit SB 180 

single-board computer. is 
ava ilable from Micromint. 
The new version. like the 
first. is based on a Hitachi 
HD64180 processor running 
at 6.144 MHz: the new ver­
sion's processor. though. can 

The WYSEpc+. a dual-speed PC XT-cmnpatible computer. 

be upgraded to run at 
9.2 16 MHz or 12.288 MHz. 
The company reports that 
the SB I 80FX is software­
and hardware-compatible 
with the SB 180 (see 
September 1985 BYTE. Ciar­
cia's Circuit Cellar) . with the 
exception of additional con­
nectors that support extra 
features. 

Wi th a base price of 5409. 
the SB l 80FX is equipped 
with 2 56K bytes of on-board 
dynamic RAM and can ac­
commodate 512 K bytes 
(compared to the 2 56K in 
the SB l80) . The memory can 
be expanded to 4 mega­
bytes. The system also has 
an 8K. 16K. or 32K EPROM 
socket with an 8K ROM 
monitor. In addition to two 
serial ports and one parallel 
printer port. the SBl80FX 
has a 4-bi t memory exten­
sion address and 82 5 5 Pl A 
with 24 bits of parallel 1/0. 
The board's SMC 9266 disk 
controller supports four 
floppy disk drives. and its 
NCR 53C80 SCSI controller 
can handle a 3 2-megabyte 
hard disk. Thirty-two ports 
from a tota l of 256 are 
avai lable on a 40-pin 

header. and the system can 
support 64 additional ports. 

With software. the 
SB l80FX sells for 5499. 
Contact The Micromint Inc.. 
2 5 Terrace Dr.. Vernon. CT 
06066. (800) 635-3355 : in 
Connecticut. (203) 871-6 170. 
Inquiry 568. 

ITT's XTRA/286 

I TT's Information Systems 
Division announced an 

IBM PC AT compatible. 
ca lled the XTRA/286 Ad­
vanced 'Technology Worksta­
tion (ATW). that comes with 
a display adapter compati­
ble with IBM's Enhanced 
Graphics Adapter. Color 
Graphics Adapter. and 
Monochrome Display 
Adapter. as well as the Her­
cules Graphics Card. The 
machine features a 10-MHz. 
one-wait-state 80286 pro­
cessor (which can be 
switched from the keyboard 
to run at 6 MHz) and 640K 
bytes of memory. The ATW 
includes eight full-length ex­
pansion slots (six 16-bit and 
two 8-bit) . plus five half­
height drive slots. A serial 
and parallel port. clock/ 

calendar. and detachable 
keyboard are standard. 

The base model. with a 
1.2-megabyte floppy disk 
drive and the multimode 
graphics adapter. costs 
52499. A model with a 
30-megabyte hard disk costs 
54299. Contact ITT Informa­
tion Systems. 2 3 50 Ou me 
Dr.. San Jose. CA 95131. 
(408) 94 5-8950. 
Inquiry 569. 

Portable 
AT Compatible 

A MO Computer is selling 
a portable computer 

that's compatible with the 
IBM PC AT. Called the AMO 
286 Model II. the computer 
runs on an 8- or 10-MHz 
80286 and supports four 
graphics modes. 

About the same size as 
the Compaq Portable II. the 
55995 computer is 
equipped with a 1.2­
megabyte floppy disk drive. 
a 40-megabyte hard disk 
drive. and an AT-style key­
board. It comes with I 
megabyte of RAM that can 
be expanded to 4.1 mega­
bytes on the motherboard. 
Three full-size expansion 
slots are available. and a 
built-in 9-inch dual-mode 
monitor is standard. Display 
modes supported include 
IBM monochrome. color. 
and enhanced graphics and 
Hercules monochrome 
graphics. An interface for 
external RGB. EGA. and 
monochrome monitors is 
standard: a composite-video 
port is optional. 

Other standard features in­
clude a serial and parallel 
port. a real-time clock. a 
socket for an 80287 math 
coprocessor. and a 160-watt 
power supply. Contact AMO 
Computer Corp .. 655 North 
Pastoria Ave.. Sunnyvale. CA 
94086. (408) 720-805 5. 
Inquiry 570. 
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MARK WILLIAMS C. 

AN ENLIGHTENING DEVELOPMENT 


FOR ATARI ST USERS. 

/~ ......~ 


r-j-~'...~...·
Ifyou've tried your hand at I r./' - '' Microshell Command Processor 

developing applications on the Atari 1/~· . ' ·. ~ ." -......\~ including pipes, I/O redirection and 
ST, you know the problem. Pro- 1 c · (-:-~ _{"'""1 c. ·• ·i more. Edit your program with the 
gramming tools aren't only hard to r If!; ~ ~-::1 tf {J.~ ·.~/ " • . highly acclaimed MicroEMACS full 
come by, they're hard to use. One (: 'l ~ IL:::J "l.·"l ·;\ ·· _;.:· screen editor. Accelerate and simplify 
might even say primitive. But now Y L' .~~--2·:J /'- R) compiling with make which finds 
for some enlightening news:you l ~.. '-j 1Ju ' . '\)} and recompiles only those modules 
can have all the power, portability f ·. · ·'!,.~ · /..VJ' .JJ\/f'-'/; affected by your changes. Then, 
andversatilityoftheClanguage \ • e d /Y ' '.lfY·: \~ whenyou'rereadyfor.debugging, 
from a leader in professional Cpro- \ ' I .=J •• I call on our db Symbolic Debugger 
gramming tools, Mark Williams. ~ .. {, ~'1"' . ~ with single step, breakpoint and 

__ -	 7 ____B_RING_Y_O_UR____ \ ·, 1 ··~ ·~·~:° · stack traceback functions. Over 40 
PROGRAMMING UP TO SPEED. ~. :" ~ .~. ~ '.~ ·. commands, including a linker and .. a-:-- . .0.. assembler, provide a total development

The Mark Williams Ccompiler J""&; • 'l?' .?-ci· package for your Atari ST. 
produces fast, dense code and supports the <>-.·. ~J DEPEND ON A NAME WITH complete Kernighan & Ritchie industry stan­

A lilSTORY OF PERFORMANCE.dard C. You'll have access to GEM's AES and VDI 
llbraries for programs using graphics, icons and the Mark Williams Cfor the Atari ST is part of our growing 
Atari mouse. And Mark Williams C lets you take line of Ccompilers. A line that includes the Ccompiler 
advantage of the full 16 megabytes in Atari's 68000 chosen by DEC, Intel, Wang and thousands of profes­
IIllcroprocessor. sional programmers. Now our Atari Ccompiler is 

earning its own reputation: STREAMLINE DEVELOPMENT 
"Finally a great C compiler that exploits the powerWITH POWER UTILITIES. 

of the ST'~Sigmund Hartmann, President, Atari 
Mark Williams Cis loaded with everything you'll Software Group

need for professional development. Bring the power "The all-around best choice for serious software 
of the UNIX environment to your Atari ST with our development on the ST."- Douglas Weir of ANALOG 

Features 	 Microshell Command Processor. 
powerful UNIX style shell includesCcompiler 
1/0 redirection, pipes. command• Complete Kernighan & substitutionsRitchie Cplus extensions 
MicroEMACS Full Screen Editor• Up to eight register variables with commented source code• Full access to AES and VOi includedlibraries for programs using 

graphics, icons and mouse 	 Make Program Building Discipline 
• Complete UNIX-compatible Complete symbolic debugger 
libraries allow easy portability with single-step, breakpoints and 
to and from UNIX development stack traceback 
environment. Assembler. linker and archiver 
• Over 300 Atari-specific Powerful Utilities Package: egrep. 
routines sort. diff, cmp. pr. tail. uniq . we 
• One-step compiling. finking and more 
with cc command Over600 pages of documentation 
• Englisherror messages 	 including 120 sample Cprograms 
• Lint-like error checking 	 Not copy protected 

MARK WILLIAMS CFOR THE ATARI ST 
S179.95 

60 DAY MONEY BACK GUARANTEE 

COMPUTING 


GET WHAT YOUR ATARI ST HAS BEEN 

WAITING FOR. 


Mark Williams Cis just what your Atari ST was 
made for: powerful, professional 
programming. So now that you 
can have Mark Williams Cfor just 
$179.95, what are you waiting for? 

Ask your Atari dealer about 
Mark Williams Cor order today by 
callingl-800-MWC-1700.* 
' In Illinois call: 312-472-6659 

l!J:~l~ms 
Company 

1430 West Wright wood, Chicago, l/linois 60614 

Inquiry 213 



5 

WHAT'S NEW 


PERIPHERALS 

Okidata's 
Laserllne 6 

Q kidata has announced 
its first laser printer. 

the Laserline 6. that prints 6 
pages per minute and fea­
tures several plug-in 
modules. one of which 
enables up to three users to 
share a single printer. 

Fifteen fonts are resident 
in the Laserline. and addi­
tional fonts are available on 
cartridges. The printer is 
equipped with a 128K-byte 
page-image buffer: an op­
tiona l 384K expansion car­
tridge provides extra 
memory for loading addi­
tiona l fonts and macro com­
mands. The company offers 
three plug-in personality 
modules. The basic module 
provides one port and com­
patibility with the Hewlett-
Packard LaserJet. and the 
advanced module offers one 
port and compatibility with 
the HP LaserJet Plus. The 
third module. also compati­
ble with the HP LaserJet 
Plus. provides three ports. 
The advanced and multiuser 
modules have extended 
graphics. downloadable 
fonts. and forms overlay 
capabilities. All three 
modules come with a paral­
lei or seria l interface. 

Suggested retail price for 
the printer is $1995. plus 
$200 for the basic plug-in 
module. The advanced 
module sells for $400. and 
the multiuser costs $600. 
The memory expansion 
board costs 5399; additional 
font cartridges are 5149 
each. For more information. 
contact Okidata. 532 
Fellowship Rd .. Mt. Laurel. 
NJ 08054. (609) 235-2600. 
Inquiry 571. 

Back Up Data 
Automatically 

T he ARC 9000. a 
60-megabyte streaming 

tape drive. operates con· 
tinuously and automatically 

to back up data as it's writ­
ten to disk. Designed to 
work with IBM PCs. XTs. ATs. 
and compatibles. the unit 
provides a mirror image of 
all files and stamps each 
with the time and date. Files 
can be restored by time. 
date. filename. and directory. 
and by the entire disk. The 
unit also provides a real-
time clock/ca lendar. a I 28K­
byte print spooler. battery-
operated RAM. and diag­
nostic routines. 

The drive. which sells for 
$2600. comes with software 
and a half-slot adapter 
board with an SCSI interface 
and processor. An optional 
half-height hard disk that fits 
in the unit offers an added 
IO to 80 megabytes of 
storage. For more informa­
tion. contact Digital Storage 
Systems Inc.. 12 34 Sherman 
Dr.. Longmont. CO 80501 . 
(303) 651-63 12. 
Inquiry 572 . 

Analyze IEEE-488 
Bus Signals 

T he GBA I 500. an 
IEEE-488 bus analyzer. 

enables computers or ter­
minals with an RS-232C port 
to capture and display up to 
16.384 bus transactions. The 
unit can acquire. store. and 
display each byte as it's 
transmitted and then store 
the data for analysis. It can 
single-step the bus and dis­
play the data in IEEE-488 
mnemonics and in hexadeci­
mal format. The unit displays 
the status of control lines 
and the current location of 
its buffer pointer as well. 

The GBA 1500 sells for 
$795. For more information. 
contact Connecticut micro-
Computer Inc .. 568 Danbury 
Rd .. New Milford. CT 06776. 
(203) 354-9395. 
Inquiry 573. 

Microsoft Adds 
Menus to Mouse 

M icrosoft has added 
extra capabilities to its 

mouse. including menu sup­
port for Lotus 1-2-3. Display-
Write 3. and MultiMate. In 
addition. the Microsoft 
Mouse version 6.0 is 
bundled with Microsoft 
Paintbrush and Show Part­
ner. a presentation graphics 
package. 

A serial version of the 
mouse sells for $195 : a bus 
version. $175 : and an lnPort 
version. $125 . A program-
mer's reference kit for 
writing custom menus costs 
$2 5. Contact Microsoft 
Corp.. 16011 Northeast 36th 
Way. Box 97017. Redmond. 
WA 98073-9717. (206) 
882-8080. 
Inquiry 574. 

High-Speed Printers 
from Epson, C. ltoh 

Epson·s L0-2 500. a 
24 -pin dot-matrix 

printer. prints draft-quality 
text at 324 characters per 
second and near-letter­
quality text at 108 cps with 
a density of 12 characters 
per inch. At 10 characters 
per inch. the printer's speed 
is 270 cps in draft mode 
and 90 cps in near-letter­
quality mode. 

The SI 595 printer has an 
LCD panel on the front for 
entering and storing printer 
setup commands. You can 
store four combinations of 
command sets and cha nge 
them at any time. 

The 136-column printer 
comes with serial and 
parallel interfaces and an 
BK-byte buffer. Five type­
faces are standard. The 
printer is compatible with 
software that works with the 
Epson L0-800. LO- I 000. and 
L0-1500. Contact Epson 
America Inc.. 2780 Lomita 
Blvd.. Torrance. CA 90505. 

(800) 42 1-5426: in California. 
(213) 539-9140. 
Inquiry 575. 

c ltoh's ProWriter C-715 
• Reliant. a 24-pin dot-

matrix printer. prints at 300 
cps in draft mode and I00 
cps in near-letter-quality 
mode. The Reliant also of­
fers seven-color printing and 
credit-card-size plug-in per­
sonality cards. 

The printer. which sells for 
$1295. comes with a serial 
and parallel interface and a 
3 2 K-byte buffer. The plug-in 
cards. which cost $49.95 
each. emulate the Epson 
L0-1000. IBM Proprinter XL. 
lbshiba P3 51. and Diablo 
630 printers: the Epson card 
is standard. The printer also 
provides a hex-dump mode 
for debugging that prints 
hexadecimal and ASCII char­
acters of each byte the 
printer receives. Contact 
C. ltoh Digita l Products Inc .. 
197 50 South Vermont Ave.. 
Suite 220. lbrrance. CA 
90502 . (213) 327-2 11 0. 
Inquiry 576. 

Test Dynamic RAMs 

A dynamic RAM tester 
from Bugtrap lnstru­

mentation is capable of 
testing a variety of dynamic 
RAMs. including 16K. 64K. 
I28K. 2 56K. I megabit. and 
others. The unit tests the 
DRAM using data patterns 
loaded into and read from 
all cells. Access time can be 
selected from a range of 
I00 to 300 nanoseconds: a 
refresh test is also available. 

The unit can test a DRAM 
with a single test sequence 
or a series of test cycles for 
identifying intermittent or 
thermal fa ilures. The Model 
8000 Dynamic RAM Tester 
sells for $1495 . Contact 
Bugtrap Instrumentation. 
1209 Alderwood Ave.. 
Sunnyvale. CA 94089. (408) 
734-1118. 
Inquiry 577. 

(continued! 

Inquiry 243 for End-Users. 

Inquiry 244 for DEALERS ON LY. ­
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·Lotus HAL Lets You Do More With 

(And Get More From) 


1-2-3 Than Ever Before. 


Lotus HAL™ is a memory resident com pan· 
ion product for Lotus 1-2-309 that enhances 
the full range of l -2-3's capabilities-and 
adds new ones. 

lt increases l-2-3's power and flexibility, 
so youcan work more efficientlyand become 
more productive than ever before. 

Benefits For All 
1-2-3 Users 

Lotus HAL works by giving you asier 
access to all of l-2-3's numerous capabili ties. 
And it's extremely useful for 1-2-3 users of 
au levels. 

lfyou' r new to 1-2-3, Lotus HAL will let 
you use it with greater confidence and speed. 

If you 're familiar with 1-2-3, Lotus HAL will 
make it easier for youto access additional 
power and capabilities. 

And ifyou'rean advanced 1-2-3 user, 
Lotus HAL will show you new featmes and 
functions that will addextra flexibility to the 
power of 1-2-3 you've al.ready tapped. 

How does Lotus HALcloall this-for all users? 

Easier 
Corrunands 

Lotus HAL makesexecuting 1-2-3 procedures 
even easier than before. Because it accepts 
phrases like "total sales," "graph Jan t.o Mar," 
or "copy this to AlO ," etc. ln fact, Lotus HAL's 
vocabulary includes English words and 
phrases. So youcan customize a command 
dictionary of yom own- with the words and 
operations you're most used to and most 
comfortable using. 

Since Lotus HAL makes 1-2-3 more access­
ible for au users, you'll learn more-in less 
time-about all the capabilities of 1-2-3. 

!"or instance, ifyou're presently using only 
the spreadsheet, Lotus HAL will show you 
how to create graphs and do database func­
tions-far moresin1ply than ever before. 

Time-Saving Shortcuts, 
Easy-Tu-Create Macros 

With Lotus HAL, you'll take shortcuts and 
accomplish multi-step tasks quickly and 
easily. So you'll greatly r due errors-and 
save time. 

And, with a simple "undo" command , 
Lotus HAL even lets you recover fromerrors f 

you'v already made.So ifyou're a novice 
user, you' ll learn faster and with greater 
confidence. And if you' re an experienced 
user, you can experiment more freely and do 
''what ifs '' - without fear of having a mistake 
destroy hours of work . 

Lotus HAL also makes d veloping macros 
simpler than ever-so simple, in fact, that 
even novice users can create 1-2-3 macros 
with Lotus HAL. And no matter how familiar 
wi h 1-2-3 you are, you '11 benefit from being 
able Lo write and test macros to make sure 
they do what you had in mind. 

New Power 
Lotus HAL will 1 t you take 1-2-3 as far as 

you need. And if you've been taking it far 
already, Lotus HAL offers you n w commands 
that will furtl1er enhance your productivity. 

F'or exampl·, Lotus HAL I ts youreplace 
items anywhere in the worksh et (even 
within formulas), and create adynamicLink 
between cells in multiple worksheets. ltalso 
lets you audit yourworksheet-so you can 
find mistakes without having to review the 
entir sheet' 'manually.'' 

B st of all, whi.l Lotus HAL greatly 
enhances l -2-3's commands, it doesn't 
chang either 1-2-3 or the worksheet. It's 
always available, but il never gets in your 
way. And you can share data as freely when 
you 're using Lotus HAL as youdid when you 
wer using 1-2-3 alone. 

In fact, you can do verythingyou'veever 
clone witl1 l -2-3 evenbett r ... plus a great 
deal more. 

And since Lotus HAL is part of the 1-2-3 
system-and the Lotus family-you get an 
unparalleled commitment to customer serv­
ic and support that will k ep you up 
anclnmning. 

© 1980 Lotus De" lopmcnt Corporn1ion. 

Lotus and 1·2·3are reg1siered tmdrmar · orl .otusflcl'eloprnemCorpom· 

1ion Lotus HA Land 1·2·3Componion are 1mdemarkso!Lotus Del'elop· 

memCorporruion 

Lotus HAL is distinguished from HAL which Isa 1mrl marko!Qamel (<)rlts 

Il0otcl and Leisur(' software 

System Requircm nlit. 
Locus HAL requires 1·2·3Relea.<e IA Releaso2orRelease2.01 !or personal 
computers from IBM : CO~IPAQ. :indAT T, plus 1·2-3Ccni0 ;J Compati · 
bles;DOS2.0orhigh r.PI r i norour1·2·3pac· eorl ·2·3 
documrntation for appropriate h:mlware ronfigurations and nos 
reqmrementsor consultyour dealer 
Lotus flALres1dt>s in memory with 1·2·3nnd operates with It; 3minimum 
systcmoon ft ur.u kmofSl ... Klsrec1uu I 
' Lo1us ll1\Ld no1opcratewi1h 1 · 2·3fonhe lll.1\ l'Cjr (RO~l wm;I n). 
IBMPC Com rtibleorRelease IA for the IBM 3270PC. 

http:Releaso2orRelease2.01


Try Lotus HAL 

Without Obligation 


For30Days. 


L11111 ll-\l, 

·•"""'"'-' 1

for a lim it ·cl time~ when you purchase 
Lotus HAL foro11ly .: 150, you 'llgeLa 30 clay 
noney ba kguaranlc from Lotus. 

It 's an unconditional guarantee that will 
allow you to put Lotus HAL Ihrough ils paces 
on yourmrn work- and see how itcan make 
you more productive. 

Lf, for any reason al all , you' re not satisfied 
wiLh the performanc of Loi us HAL, simply 
send your Lotus 1-lAL pa kag back Lo LoLus. 
We' ll s nd you afull 1·efund. No qu slions 
ask d. 

It 's a totally risk-fre way Lo try one of the 
most. remarkablepr cluctivi1y tools available 
today for 1-2-3 users. 

Bulord rtoclay. B causelhereareLwo 
mil lion 1-2-3 users whoa re goingLO be as 
impressed wi Lh l..-0rus HAL as ~ou are. And 
quantities are limit cl . 

Tu get Lotus HAL, visit your local autho­
riz cl Lotus dealer, or just com pl t the cou­
pon below,enclo e it with your check, money 
orcl 1· or c1·ed il ca1·d informalion and mail it to 
Lh adcl1·essprovided. 

Or, for even faster s 1·vicc, order Lotus HAL 
(Product o. YD-1377), b~, calling Lotus, toll 
free, at 

1-800-345-1043. 

Lotus HAL 
.-11-2-J Co111po 11io11"' that 11/(/kes 1-2-J a more 

110we1:{11/all(/ accessibleproducrivity wol. 
,----------------, 

0111plete a11d retu rn to : Lotus IJcvelopm nt j 
Corporal ion ,. 0 Annex , :\tlanla , Georgia,I :J0390-0:170orcall l -800-3·15-10•13. 
0 Y s. l'cllike to lr)'UJlus HALfor30ctays

I wi1holll obliga1 ion. (YD-1377) 1 

I 0 IPlease send rnorri11fo11nationabout 
LotusHAL. (YD-1385) 

J S ndm _ unit(s)ofll:\ L@ Sl50 ad1 --- j 
Sales111x" .................... ·---

Tota l . .... . . ...... . ... ····-- ­

I 1
0 I\·c enclosed m)' heck or money order 111ad II payable to: Lotus De\' lopment orporation. 
Plcasediarge my: 0 VISA 0 Mast rCard I 

I Canl~o l I I I I I I I I I I I I I I I I 
I Expir:ltion D.n1• I 

1gn:uure 

K°illlll''- ------ ------­I 1 
Co1u 1,any I 

[ Artd rl.'...S·------------­

C1l\ t.1h·-_Z1p___ I 

1 lH.:phtHll.'~---~--------

'Offer expirt·s Ft'l•ruan :?s, !!I. 7 I 

I 
• '1-U.·side mso(lht' folluw1ng:1 lall'" ;ipply 3pphrahlf' salt's tax. C'A. DE. 

1 Fl.,CiA, ~IA , ~ID . ~II, M:\ ,MO,l\J,:;\', Oii. TX. \:\ . WA ff1~r;..~ondm 
LI S ,\ rmd C.an:ulaun l ~ l11 C.u1:td.1inakf·pa\ment bylTNlnc:.1rd or I 
lnt1·mat1onJl l'\::lstal Mo11e\' Ordt•r lOl~anrl 1)urd1itsc> ord{"rs will r\Of 
be.11.: ~l'PltllL __ ____ ______ ____ _; 



WHAT'S NEW 


ADD - INS 

PC Convertible drive is 589 5: for the A ST's RamStakPlus board computer addresses the 
Modem 5 5-megabyte drive. S995 . provides up to I mega- board as a printer device. 

Contact Rodime. 901 Broken byte of memory for the there's no need for mode Megahertz has intro- Sound Parkway NW. Boca Apple llGS. The board plugs commands for initializing 
duced a Hayes-com- Raton. FL 3 3 4 31. (305) into the llGS's extended COM I or COM 2 and re­

patible modem for use with 994-6200. memory slot and uses the directing printer output. The 
the IBM PC Convertible. Inquiry 5 7 9. computer's built-in RAM disk adapter will work with any 
Built to the same physical capability. The board costs software. the company says. 
specifications as IBM's $129. For more information. and any RS-232C printer 
modem. the Easyialk 1200 Extra Memory contact AST Research Inc .. using the XON/XOFF or 
operates at 300/1200 bps. It for Apple JIGS 2121 Alton Ave.. Irvine. CA ETX/ACK protocols. 
comes with two phone jack 92714 . (714) 553-0340. The $189.95 board con-
connectors and features a Q range Micro's RamPak Inquiry 582. nects to the printer with an 
low power requirement (250 4GS memory board for ex isting printer cable or a 
milliwatts when operating) the Apple llGS provides modem cable. It has a stan­
as well as d uti li ty that can 512K bytes of RAM that can HI-Res Graphics dard RS-232C connector: ac-
turn the modem off to pre- be expanded to 4 mega- Controller cording to the company. no 
vent draining the computer's bytes in 2 56K-byte in· pin swapping is necessary. 
battery. crements. The board's M odgraph has an- Contact Henson Scientific 

The modem is capable of memory is automatically nounced the Prism Inc .. 870 Seventh Ave.. 27th 
full- and half-duplex com- configured. and its diag· high-resolution graphics con- Floor. New York. NY 10019. 
munication. has auto-answer nostics utility can detect troller. The board offers a (212) 24 5-4180. 
and auto-d ial capabilities. RAM problems. resolution of 1024 by 780 Inquiry 584. 
supports rotary and pulse Also bundled with the pixels with a choice of 16 
dialing. and is compatible board are uti lities for RAM colors from a palette of 
with Bell 103 and 2 I 2A and caching and dynamic alloca- 4096. It supports 16 gray Memory for 
CCITT V.22 standards. With· tion of memory. With 512 K levels for monochrome Laser Printers 
out software. the modem bytes of RAM. the board graphics. 
sells for $400: with a full- costs $2 59. For more infor- The board's NEC 7220 T he JLaser Plus from Tull 
function communications mation. contact Orange chip provides primitives for Tree Systems combines 
program. the cost is $4 50. Micro Inc.. 1400 North lines. arcs. circles. and rec- 2 megabytes of RAM with 
For more information. con- Lakev iew Ave.. Anaheim. CA tangles. as we ll as hardware an interface to laser printers 
tact Megahertz Corp .. 2681 92807. (714) 779-2772. zoom and pan functions. It based on a Canon engine 
Parleys Way. Suite 2-102. Salt Inquiry 580. features a drawing speed of and the Canon IX-12 scan-
Lake City. UT 84109. (800) I mil lion pixels per second ner. The com pany says the 
338-8726: in Utah. (801) T wo memory boards for and dual-ported 4-megabit board tr iples the speed at 
485-8857. the Apple llGS are memory. An RS-232C port is which a page is scanned. 
Inquiry 5 7 8. avai lable from Applied standard. as is an RS-34 3A can increase printing speed 

Engineering. The GS-RAM RGB video output that's by as much as 50 times. and 
offers up to 1.5 megabytes jumper selectable for a provides a full-page resolu-Up to 54 Megabytes on one card: an optional variety of displays. tion of 300 dots per inch. 

on a 31/2-inch piggyback ca rd. expandable The Prism (Model 3152) Available in versions for 
Hard Disk to 2 megabytes. brings the sells for 51695. Contact the IBM PC XT and AT. the 

total to 3.5 megabytes. The Modgraph Inc .. 56 Winthrop unit stores images inRodime announced the GS-RAM Plus card can be St.. Concord. MA 01 74 2. memory that conforms to 
RO 3000 Series of 3 Vi- expanded to 6 megabytes. (617) 37 1-2000. the Lotus/Intel/Microsoft 

inch hard disk drives that With an optional piggyback Inquiry 583. standard. The memory can 
provide 45.4 or 54.5 board. a total of 8 mega- function as conventional 
megabytes (unformatted) of bytes is available. memory. expanded memory. 
storage capacity. The drives The GS-RAM with 2 56K Plug-in Adapter extended memory in Al!;, or 
use a voice-coi l actuator and bytes of RAM is priced at for Serial Printers as a RAM disk or print 
offer an average access time Sl69; with 512K. $219; with spooler. The XT and AT ver­
of 28 milliseconds. Their I megabyte. $2 99; and with T he Missing Link, a sions are priced at $599 
power consumption is 11 1. 5 megabytes. S379. With I serial adapter boa rd . and 5699. respectively. Con-
watts. megabyte of RAM. the GS- enables you to connect tact Tu ll Thee Systems. 1120 

The company says that the RAM Plus costs S599. For serial printers to an IBM PC San Antonio Rd .. Palo Alto. 
drives can be used with more information. contact or compatible without using CA 94303 . (4 15) 964-1980. 
most controllers and mu lti- Applied Engineering. P.O. a serial port. The board oc- Inquiry 585. 
pie drives can be daisy- Box 798. Carrollton. TX cupies a short slot In the 1conti1111ed) 

chained from a single con- 75006. 1214) 241 -6060. computer and is addressed 
troller. The single-unit OEM Inquiry 581. as a parallel printer (LPTI. 
price for the 4 5-megabyte LPT2 . or LPT3). Because the 
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FONTASY ART FOLDERS™ 

"­

Each folder contains about JOO professionally 
drawn pictures, converted by camera lo 
computer images and ready for use wilb 

FONTASY VERSION 2. Now available in six popular 
categor ies : Holiday: Sports- Recreation- Music: Attention- Getters: 

~ 6uiTcfgoor[ .c /
' sm;s ner~ 
t a;ror~ tr . 

'J ~ ' !I wecau.Food: Animals - and- Plants: Home- and- Office . S29.9S per dhlr. . 

afoss, (f we must. 
afways, gooc( s~ /

"JS. 

Fontasy printed all of these. 

See What You Can Do 

P resentatlonel Newsletters I 
Flyer1! Slgn1I Overhead foll1I 
lnvltatlon1! Menu1I Logos! 

Announcement1! Banners! Layouts! 
When you need a good-looking visual 
quickly, you need FONTASY - superb 
typefaces, drawing, and pictures In one 
easy-to-use package. 

FONTASV gives you a "wha-·you-see-1&· 
what-you-get" picture, as you type and 
draw on the graphics screen of your IBM-PC. 
You can create a page at a time, see a mini­
picture of It, print It, and save It on disk. Page 
size is limited only by memory, not by screen 
size. 

Highlights 
Proportional space, justify, kern, boldface, 

re-position, magnify and shrink, black/white 
reversal, rotate, mirror Image, lines, rec­
tangles, ovals, draw, fill -in, undo (and un ­
undo), on-line help, 200-page book, and easy 
control from keyboard or mouse. 

Fonts, fonts, a nd more fonts! We have 
over 275 Add-On typefaces In our growing 
library. Each disk of about 10 fonts costs 
$24. 95 and we will be happy to send you free 
print samples on request 

Picture Library! Each of the six FONTASY 
ART FOLDERS '" contains about 100 large 
(full -screen), high-quality add-on pictures 
and costs $29.95 per disk. Please see back 
issues of this magazine for examples, or ask us 
for free print samples. 
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With Equipment Needed 
IBM-PC, XT, AT, or true compatible (Compaq, etc.) 111\th 

IBM or Hm:ules graphics adapter and graphics monitor. 


256K memory needed for partial page&, 448·640K 

recommended for fu ll paget on most printers. 


Mouse opUonal MS-DOS 2.10 or above. 

FONTASV supports: IBM Graphics Printer. 


Proprlnter; Epson FX. JX, LX, MX, RX. and 

LQ: C.ltoh 8510, 1550, 1570, Prowrlter.Jr; 


H-P LaserJet, LaserJet-Plus, ThinkJet: Mlcrol!ne 

92·293 (native or lBM·compatlble); Gemini 


!OX, 15X; Radio Shack OMP 105-430. 2100; 

Toshiba 351, 1340-1351; Star: and most 


IBM I Epson -compatible printers. 


~ 
Money-Back Guarantee 

FONTASY Is not copy-protected and has a $6995 
30-day money-back guarantee. If you order 

Includes 28 Fonts now, we will Include 28 fonts (a $50 value) at 
& 60 small pictures no extra charge. So, call today. 

r-------------------------------i 

(818) 765-4444 
PR ® 
7248 Bellaire Ave., Box 560 
No. Hollywood, CA 91603-0560 
Name _______ __________ 

Address 

City, State , ZIP ----------------------- ----­
Visa/MC ---------- ------------- Exp. Date--- ­
Computer Memory Printer---- --------­
Terms: ""IC , Visa, checks. Please odd $3.00 shipping and handling in U.S. or 
Canada, $15.00 overseas. $2.00 lor C.O.D .. and soles lax In Call!. .J 

FONTASY $69.95 
Tax 

Shipping -- ­
Total -- ­

_ _ _ Company ______ _ _ 

Telephone ----- - - ­

http:Prowrlter.Jr


WHAT S NEW 


SOFTWARE• 

Help Screen Utility 

Create context-sensitive 
on-line help screens 

with SoftScreen/Help. A 
screen processor enables 
you to draw help screens 
without programming: a 
screen linker ties the help 
screens together so tha t 
users can select additional 
help topics at run time: and 
a run-time manager enables 
you to integrate the help 
system with the application 
program. 

SoftScreen/Help runs on 
IBM PCs and compatibles 
with MS-DOS or PC-DOS 2.0 
or higher. The program sells 
fo r $195 . For more informa­
tion. contact Dialectic Sys­
tems. 1930 East Marlton 
Pike. Cherry Hi ll. NI 08003 ­
2148. (609) 424-0140. 
Inquiry 586. 

Researcher's Expert 
System 

E XPERtlMENTAL DESIGN 
is an expert system that 

determines the statistical 
requirements of projects and 
suggests the most appropri-

PROGRAMMING L ANGUAGES 

SoflScreen/Hel p. a r~lilit1:1 for creating fie/p screens. 

ate of 13 experimental 
designs. 

The program costs $295 
and is written in Turbo 
Pascal. It runs on IBM PCs. 
XTu. ATu. and compatibles 
with 2 56K bytes of RAM 
and MS-DOS or PC-DOS 2. I 
or higher. For more informa­
tion. contact Statist ica l Pro­
grams. 994 1 Rowlett. Su ite 
6. Houston. TX 77075. (7 13) 

947-1551. 

Inquiry 587. 


C++ for 
MS-DOS Systems 

L ifeboat Associates intro­
duced Advantage C++. 

a softwa re development tool 
that enables you to design 
your own data types using 
object-oriented programming 
methods. Versions of Advan­
tage C+ + are ava ilable for 
use with Lattice and 
Microsoft C compi lers and 
cost S495. 

AND AIDS 

For more information. con­
tact Li feboat Associates Inc. 
5 5 South Broadway. Tu rry­
town. NY 10591 . (9 14) 
332-1 875. 
Inquiry 588. 

Windows Library 
for C 

D ataWindows. a window 
and data-entry library 

for C programmers. was an­
nounced by Greenleaf Soft­
ware. It offers overlaid win­
dows with screen manage­
ment. program simplicity. 
transaction-oriented data 
entry. and device indepen­
dence. According to Green­
leaf. you can write to any 
window whether it is show­
ing on the screen or not. 
DataWindows supports many 
popular C compi lers and 
sells for $22 5. The source 
code is also available for 
DataWindows in C or 
assembly language and 
costs an additional $22 5. 

Contact Greenleaf Soft­
ware. 14 11 LeMay Dr .. Suite 
IOI. Carrollton. TX 75007. 
(2 14) 63 1-0811. 
Inquiry 589. 

SOFTWARE• SCIENTIFIC AND ENGINEERING 

Graphics and 
Mathematica) Toolbox 

M ath Toolbox enables 
you to use graphics 

and mathematical tools for 
engineering and scientific 
applications on your IBM 
PC. XT. or AT. Matrix opera­
tions. complex arithmetic. 
and vector operations in 
cartesian. polar. cylindrical. 
and spherica l coordinates 
are included. You can also 
create two-dimensiona l 
screen and printer graphics 
and histograms of numerical 
data. And you can store 
custom-plotting parameters 

in template fi les. 
Math Toolbox costs $249 

and requ ires 2 56K bytes of 
RAM. one 360K floppy disk 
drive. a Color Graphics 
Adapter. and PC-DOS or 
MS-DOS 2 .0 or higher. For 
more information. contact 
Alpha Applied Research. 
2355 McLean Blvd.. Eugene. 
OR 97405 . (503) 485-6841. 
Inquiry 590. 

Site Planning 
and Landscape Design 

L ANDCADD is a set of 
three programs that 

make use of AutoCAD 2 .18 
and 2.5 for producing site 

plans. cost estimates. and ir­
rigation designs. 

The program includes a 
library of symbols and site 
amenities and lets you view 
your plans in three dimen­
sions. from any viewpoint. 
Each drawing is linked to a 
database that estimates 
costs at each phase of 
design. A zoom feature 
enables you to view any 
part of the drawing in detail. 
and you can input changes 
through a mouse or digi­
tizer. Hard copy is output 
through a pen plotter. 

The three programs in­
clude Site Planning and 
Landscape Design ($59 5). 
Cost Estimating ($395). and 
Irrigation Design ($3 95). You 
can purchase the three 
packages as a whole for 
SI095. Tu run LAN DCADD 
you need an MS-DOS sys­
tem wi th 640K bytes of 
RAM. a math coprocessor. a 
hard disk drive. a digitizing 
tablet. and a high-resolution 
graphics adapter and 
monitor. 

For more information . con­
tact LANDCA DD Inc .. 10418 
East Tunglewood Rd .. Frank­
town. CO 801 16. (303) 
688-8160. 
Inquiry 591. 
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·
Give Your Business 
A Merry Christmas 

and Have a 
Happy New Year! 

Give your business 
something it really 
needs this Christ.mas . 
Once you have 
automated your 
complete acc0tU1 ting 
and payroll process \Yith 
tl1e Dae-Easy Bonus 
Pack, you will always have tl1e information you need at 
your fin gertips. Just think, instant access to General 
Ledger, Accounts Payable, Accmmts Receivable, 
Inventory, Purchasing, Billing, Forecasting, and 
Payroll. TI1is is one gift tJ1al will keep on g iving year 
after year. 
Dac-Easv Bonus Pack includes five g reat software 
packages fo1· a low $149.95. 'I11al means a savings of 
over $130. You receive Dac-Easv Accounting , Dae-Easy 
Payroll, Dae-Easy Accotmting Tutor, and Dae-Easy 
Payroll Tutor. Also included is Pop-Up Desk ct Plus, a 
$129.95 retail value, selected Editor's Choice iJ1 a 
recent PC Magazine review on desktop programs. Don't 
delay. Order our Bonus Pack today and get the 
accow1ting system everyone is talking about! 

give you what you n eel to lmow 
to manage cash-flow, l:tun 
lnventory and increase profits. 
Dae-Easy Accounting's scl'cn 
modules work togeU1c r 
perfectly. E nter data once and 
it's posted to Ute oU tc r modules 
automaticullv. Most 111od11lc.o; 
cru1 also be u5ed sta.nd-alonc. 

No matter wlml type of 
business vou have, Dac­&s\· 
Accoun tiJ;g cru1 make 1987 a 
bcttcn·ear. l tolfcrs the rare 
abilit/to handle e it11c r sen~ce 
or p 1:oduct-ot;ented companies 
\\~ thoul saetifici ng features. 

Dae-Easy PayroU for 1987 is 
herejustin lime to he lp you gel 
a hru1dle on t11e new ta'>: luws. 
Dae-Easy Paymll is Ure fastest 
selling payroll package on Ute 
markcl It not only processes 
yom payroll, but helps you wiU1 

pcr&mncl li111ctions as well . 
Due-Easy Payroll a11tomatica1Jy 
calculates payroll la.'>:es for all 
50 s tates, p1ints checks, W-2's, 
an<l allows you to rcviav yow· 
dcpw·t.men"tal payroll taxes 
hundreds ofdifferent ways. 
Priced at only $49.95, it is 
anoU1er e."ample of t11e pried 
performance val uc of Ute 
Dae-Ea~>· Series. 

Fmcl out for yourselfwhy 
Dae-Easy Accotmting is t11e 
fastest selling accmmt.lng pack­
age in h.istory. Call us today! 
Mlnlm11.111 hurcl"urc requirements 
AU Duc·EU!!")' prtx::lucts nu1 on ID~I or 
othc-r compmJblcs. 2561\ memory, two 
dJskclrh-cs, MS-DOS, PC-0052.0or 
hm: r. 132-colunm prlrucr In compressed 
111oc:lc. color or nmnochrumc 111outLOr. 

MS-DOS Is o 1.n·1clcnrn.rk ofM lcmSofl 
Co11>. ITl~I ru1cl l'C.DOS 2.0 ""' 
rc~ist c rcd tmd •nmrks of lntcnmtionul 
Busl11css ~ l achincs Co11>. 
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tmft nr , in 
4801 Spring Valley Rel. 
Bldg. 110-B 
Dallas, TX 75244 

e ' please rush me 
the following Dae 
products: 

Product 

Dnc-Eusy Bonus Pock 
Dnc·f~· Accow1ting 
Dt>c·Et>>'" Pn\TOIJ 
Dae Acc~Wltiug 7i11or 
Dae Pnyroll 1l11or 
Add Shipping Oinrse 
Tc:ros Rcsldcms 

Qty. Price Tomi 

_ J49.95_ 
69.95_ 
49.9._5_ 
t9.95_ 
19.95_ 

Adel Sales Tax {6"8%) 
After 12131186 Add Sales To.x (711.1) 

TOTAJ. -­
0 Check 0 Money Order 
0 A~CEX 0 VISA 0 MASTERCARD 
Account#---­-­--­
Expln:s __________ 

Slgnuturc --­----­-
Name _________ _ 
Con1pnny ________ _ 

Atldttss ----­--­-­
CitY-----­--­-­
St.----ZIP---­-­
Phone __________ 

Computc.r Brand-­----­
T)pc of Business--­---­
Xo. of Employees ------­

30 Dnv l\foney-Bnck Gunrnntee 
Dae sOfl'\vare 

0 

oflers nn uncondl· 
tlonnl guamnt.ee on nil Dnc-Ensy 
products (less s hipping chnrgcs). 
There is a $10 restockJ.ng fee If 
the disk seal Is broken. Titis 
guarantee Is nvaUuble on all 
products bought dlrccUy from 
Dae Software. 

1987 \\ill be a \'e ry good 
vcar when vou 

stn:aruline y~mr busineSs with 
Dae-Easy Acco1mting. Now is 
the peifect time to give yow· 
busine&'i the gift it deserves 
and st.an the New Year right 
Don'l pul off any longer U1e 
advantages of computeri7,ed 
accmmti ng. At$69.95, Dac­
Easy Accounti11g is a superb 
value a ·cn Scrooge would love. 

We\·c combined St..-vcn foll­
ieatured accmmtlng modules in 
a single package including 
General Ledger, Accounts 
Pavublc, Accotmts Rece ivable, 
ln~·cntory Piu-clrnsing Billing 
and Forecasting. 11tis is th e 
software Uiat the readers ofPC 
World have voted ao; their 
fa\'orlte accou nting package in 
the 1986 World Class Awards. 
Dac-Easv Accotmting received 
more t11;u1 five times as many 
votes as t11c second place 
fil1lsher BPI - costing 
U1ousamls ofdollars more. 

VALUE 
P1icc plus tremendous 
perfommncc mcaJls value, and 
U1c cxpet·ts agree. fafoll 'or/d 
has rccogn17.cd Dae-Easy 
Accow1Ung as 1985's "BEST 
SOFIWAJIB VALUE." 

No oUter accoun ting paclrnge 
crut match Ute C.'1.-plosive 
consumer base or U1e 
unanimous acclaim from 
industry c.'l.1x:rts. Dae-Easy 
Acco1mting is U1e perfect 
choice for YOtff first accounting 
system or ior upgradlng from a 
single module system. EiUter 
way compcu"C, w1d ~uu will join 
over 150,000 1x:oplc who are 
aln:ady having a happy 

1al'Year! 

PERFORMANCE 
Accurate irtfonnation whe n you 
nec<l it is what performance is 
all abouL Fast, Oe.-ctble rcpo1·ts 

http:rccogn17.cd
http:At$69.95


WHATS NEW 


SOFTWAR E • S C IE N T I F I C AND E N G I N E E R ING 

Printed Circuit 
Board Design 

T ango-PCB is a $495 IBM 
PC program that en­

bles you to design printed 
circuit boards up to 32 by 
19 inches. Expanding and 
contracting the layout allows 
you to place components 
precisely. Five zoom levels 
are available from I .6 by 
0.95 inches. expandable to 
the full 32- by 19-inch work­
space capacity. 

You have a choice of nine 
grid sizes for placement of 
component shapes such as 
DB-2 5 connectors and edge 
connectors with odd spac­
ings. It also offers an eight­
layer capability. including 
power and ground planes. 
plus text and component 
overlay. You can create 
precise microstrip designs 
with an area-fill command. A 
library of common com­
ponents is supplied. and 
you can add to it by creat­
ing your own entries for 

Tango-PCB. a program for designing printed circuit boards. 

Computer-aided 
Tusting 

A computer-aided test 
program that calibrates. 

measures. and manages vec­
tor network analyzer data 
was announced by EEsof. 
ANACAT has a built-in data­
base. DOS interface. full-

specialized components. In 
the Enhanced Graphics 
Adapter 640- by 3 50-pixel 
mode. 16 colors are sup· 
ported. Four colors are sup­
ported in the Color Graphics 
Adapter 320 by 200 mode. 

The program runs on IBM 
PCs and compatibles with 
256K bytes of RAM and MS-

screen editor. and color 
graphics capability. 

The database stores and 
manipulates data retrieved 
from the network analyzer. 
and you can use it to store 
any number of S-parameter 
measurements. according to 
EEsof. The database 
manager enables you to 

DOS or PC-DOS 2.0 or 
higher. A CGA or EGA with 
an RGB monitor is also 
required. 

Contact Accel Technologies 
Inc.. 73 58 lrade St. San 
Diego. CA 92 121. (800) 
433-7801 : in California. (800) 
433-7802 or (619) 695-2000. 
Inquiry 592. 

create. delete. and revise 
test data. and you can pre­
sent the data in graphs and 
tables. The database files 
are also compatible with 
spreadsheet and database 
programs. 

ANACAT runs on IBM PCs. 
XTS. ATS. and compatibles 
and is priced between 
$5000 and $7500. For more 
information. contact EEsof 
Inc.. 3 I I 94 La Baya Dr.. 
Westlake Village. CA 91362. 
(818) 991 -7530. 
Inquiry 593. 

Graphics 
and Statistics 

You can use Engineering 
Tuel Kit to record nu­

merical engineering data 
and translate it into graphic 
forms and statistical analysis 
reports. You can generate 
scatter plots. trend charts. 
and histograms. The pro· 

gram includes a polynomial­
regression routine for 
graphics and statistics for 
first· to fifth-order poly­
nomials. 

Engineering Tuol Kit runs 
on IBM PCs. XTs. ATs. and 
compatibles and requires a 
graphics card and two flop­
py disk drives or a hard disk 
drive. The IBM version sells 
for S 129. A version for the 
Apple II family sells for $59. 
and the 512K Macintosh and 
the Macintosh Plus version 
sells for $99. 

For more information. con· 
tact Sof-Ware Tuols. P.O. Box 
8751. Boise. ID 83707. (208) 
343-1437. 
Inquiry 594. 

Design Tool for 
Electrical and Control 
Engineers 

U sing control theory. 
SASP aids in the 

analysis of feedback control 
systems for circuit design. 
digital filter design. servo 
design. and aerospace auto­
pilot design. 

SASP. which stands for 
Stability Analysis and 
Simulation Program. runs on 
IBM PCs and compatibles 
with 512 K bytes of RAM 
(640K for high resolution). 
MS-DOS or PC-DOS 3. I or 
higher. a hard disk drive. a 
math coprocessor. and a 
graphics board. The pro· 
gram works in S-plane. Z. 
plane. and W-plane plots 
and can convert transfer 
functions from one form to 
another. It enables you to 
draw a variety of plots. and 
you can enter transfer func­
tions in polynomial or 
pole/zero format. 

SASP sells for S 7 SO. For 
more information. contact 
Lewis Engineering Software. 
21722 Roscoe Blvd .. #24. 
Canoga Park. CA 91304 , 
(818) 883-2786. 
Inquiry 595. 

(continued) 

ANACAT handles network analyzer data. 
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Multi-user versions 
for LANs and Xenix. 

The 
Programmer's 

Choice. 

W hether you're a programming 
pro or just beginning, there's 

one thing to remember when devel­

SoftCraft 
P.O. Box 9802 #917 
Austin, Texas 78766 

(512) 346-8380 Telex 358 200 
·d retnil prices: Bt riroc, $2~5; 111111/i-~t<er 

Btritw, $595; Xtri,'VC, 5245; 11111/t1-11sa Xtrre11<·, 
$595 !fo r report gmemtimr, /11/d $US singlc- 11 se1· amt 
$345 11111/ti-11ser). Auailnl1/e fm 111 Soft Cmft and 
sela:ted distn.lmtors. Ra]11i1t'S PC-DOS or MS-005 2.X. 
3. X. Xenix. Btriroe is n registered tmdemnrk n11 rl 
Xtrime is n tmrll'llrnrk of SoftCmft Inc. 

~ 

~ 

B-tree based for high 
performance. Pe1formance 
is all-important, especially as 
your database grows. That's 
why Btrieve implements the b-tree 
file structure-the most efficient 
data access method known. With 

When your applications need to Btrieve your applications run fast . 
oping applications: Btrieve. network, Btrieve's multi-user versions The Btrieve file manager is an Database queries, report connect you to the industry's most alternative to all those DBMSs that writing. Add Xtrieve"' to your popular LANs: IBM PC Nehuork, promise ease of use-bot deliver Btrieve applications for a fully­Novell Advanced Netware, or something far different. Like languages relational DBMS. Xtrieve's menu­any DOS 3 network. Btrieve is also that take weeks to master. Performance driven interface lets you look upavailable for Xenix and multitasking that fizzles instead of sizzles. Pro­ infor111ation easily-witl10ut operating systems such as MultiLink grams that won't network. Of course programming. Add 0 11 r reportAdvanced, Microsoft Windows you can write applications with writer option to produce custom and IBM Topview. these "revolutionary" packages. But reports and fo rms. 
someday you'll wish you hadn't. 

H you know a programming 
language, you already have what itHelp is just 
takes to build better applications. Alla phone call 
you need is Btrieve. .away. Need 

Btrieve is the programmer's choice technical support? 
for file management. But you don'tYou've got it! 
have to be a professional programmer 

receive 30 days of 
Btrieve users 

to use it. With Btrieve loaded in your 
PASCALPC, your programs can use simple unlimited phone 

Interfaces to C, ,...".'"'~""-"Ysubroutine calls to retrieve, store andsupport at no BASIC, Pascal,update records.charge. This COBOL. Don't waste time
"Direct Connect" learning a proprietary 
policy is renewable language! With BtrieveBtrieve has built-in secu rity features
for a full year at and the ability to handle fou r billion you can use the language
low cost. And try byte files. And there are no royalties you know best- and
SoftCraft's free on Btrieve applications. immediately begin
bulletin board for programming the right 
technical tips, way. Over 15 language
seven days a week. interfaces 

are available. ~ 
Fault tolerant. 

Btrieve insures 
against database 

Thorough documentation, disasters. Two levels 

easy implementation. Getting 
 of fault tolerance 

S11ggest< g11amntee data integ­

manual is packed with step-by-step 


started with Btrieve is easy: the 
rity du ring accidents 


instructions and examples of even; 
 or power failures­

Btrieve function in BASIC, Pascal, 
 no extra program-

COBOL and C. ming required. 
Inquiry 325 



WHATS NEW 


SO FT WAR E • BU S INE SS AND O T H E R 

Desktop Publishing 
on the Mac 

L etraPage and The Laser 
Qui ll are Macintosh 

desktop publish ing pro­
grams with word-processing 
capabi lities. 

LetraPage fea tures a tool­
box with 12 mouse-driven 
icons that enable you to 
edit text and create page 
layouts on screen. Automatic 
hyphenation. line and depth 
justification. and a library of 
137 kerned letter pairs are 
offered. You can import files 
from other Macintosh pro­
grams to LetraPage. Docu­
ments created can be up to 
1024 pages in length in 20 
page sizes. with as many as 
48 columns. 

LetraPage sells for S599. 
For more information. con­
tact Letraset USA. 40 Eisen­
hower Dr .. Paramus. NJ 
07653. (201) 845-6100. 
Inquiry 596. 

T he Laser Quill offers 
seven levels of super­

scripts and subscripts. 
headers and footers. win­
dowing. and search and 
replace capability. You can 
output documents to digita l 
typesetting computers that 
support Postscript or to the 
lmagewriter. LaserWriter. or 
other printers. 

The Laser Quill enables 
you to create documents of 
up to 698 pages. The pro­
gram sells for $199. For 
more information. contact 
Firebird Licensees Inc.. 71 
North Franklin Turnpike. 
Waldwick. NI 07463. (20 1) 
444-5700. 
Inquiry 597. 

Communications 
for the 128 

A terminal software 
package for the Com­

modore 128 was announced 
by Abacus. Speedlerm 128 
performs VT52 terminal 
emulation and works with 

most of the low-cost 
modems for the 128. ac­
cording to Abacus. 

Speedlerm costs $39.95 
and includes more than 30 
commands. The program 
supports the XMODEM and 
Punter file transfer protocols 
and manages a 45K-byte 
capture buffer. For more in­
formation. contact Abacus 
Software. P.O. Box 7 2 11 . 
Grand Rapids. Ml 49510. 
(616) 24 1-5510. 
Inquiry 598. 

Screen Reading for 
the Visually Impaired 

C omputer Aids intro­
duced Screen-Tulk 

Pro. a program that uses 
macros to add audio capa­
bil ity to your applications 
programs. To run the pro­
gram you need an IBM PC 
or compatible with at least 
I 28K bytes of RAM and a 
voice synthesizer. 

Screen-Tulk Pro comes with 
ProKey for macro process­
ing. Other featu res include 
the ability to recognize 
monochrome and color 
video attributes and a Find 
command that locates video 
attributes and other strings 
of cha racters on the screen. 
The program also lets you 
review text by word. letter. 
or screen. or you can create 
up to 10 windows for review. 

Screen-Tulk Pro costs $395 . 
For more information. con­
tact Computer Aids Corp .. 
124 West Washington. Lower 
Arcade. Fort Wayne. IN 

46802. (800) 647-8255. 
Inquiry 599. 

Thinking Cap Outlines 
on a Commodore 

ou can create outl inesY for reports. speeches. 
resumes. or memos with 
Thinking Cap. The program 
sells for $49.95 and handles 
up to seven levels of in for­
mation. with 16 subtopics 
within each level. Once 
you 've establ ished the levels. 
you can enter details ran­
domly under the appropri­
ate headings. and the pro­
gram creates the numbering 
format for an outl ine up to 
six pages long. You have a 
choice of formats. including 
roman numerals. prose. 
technical. or numeric. You 
can also use underlining or 
boldface. The program has 
templates for five outlines. 

Thinking Cap runs on a 
Commodore 64 or 128 with 
a printer. For more in forma­
tion. contact Bntiderbund 
Software Inc.. 17 Paul Dr . 
San Rafael. CA 94903-2 101. 
(4 15) 479- 1700. 
Inquiry 600. 

PC-to-VAX 
Communications 

P olygon announced poly­
STAR. PC-to-VAX com­

munication software. The 
program emu lates Digital 
Equipment Corp.'s text ter­
mina ls. It has seamless file 
transfer capabil ities. pop-up 

WHERE DO NEW PRODUCT ITEMS COME FROM' 
The new products lisled in !his section of BYTE are chosen from the thousands 
of press releases. letters. and lelephone calls 1ve receive each montf1 from 
manufacturers. distributors. designers. and readers. The basic criteria for selection 
for publication are: (a) does a prod1.1ct 111atd1 our readers· interest.s? a11d lb) 
is it new or is it simply a ,·eintroduction of a11 old item? Because of tlie volume 
of submissions we must sort lfirougf1 every monln. tne items we publish are 
based on vendors· statements a11d are not individually verified. I/ you want 
your product to be considered for publication (at no charge). send /t1H infor­
mation about ii. inch1ding its price and an address and teleph one number 
wfrere a reader can get further information. to New Products E.ditor. BYTE. 
One Plioenix Mill Uine. Peterborougfr. NH 03458. 

window menus. hot-key · 
switching. international 
keyboard support. and 
en hanced remote-control 
features. The program sup­
ports modems and has a 
user-programmable com­
munication language. The 
phone book feature enables 
you to automatically dial. 
connect. and log on. 

The program runs on IBM 
PCs. XTS. ATS. and com­
patibles with at least 512 K 
bytes of RAM and PC-DOS 
or MS-DOS 2 .0 or higher 
Poly-STAR prices start at 
$200. For more information. 
contact Polygon Associates 
Inc.. 1024 Executive 
Parkway. St. Louis. MO 
63 141. (314) 576-7709. 
Inquiry 601. 

Term Paper Writer 

P ersonal Choice Software 
announced lerm Paper 

Writer. The program includes 
The Notetaker. The Outliner. 
The Writer. and The Foot­
noter and Bibliography 
Compiler. 

The Notetaker is an elec­
tronic card file that enables 
you to collect information 
by source and by topic. The 
Outliner lets you organize 
lists of ideas into topical 
groups or a formal outline. 
The Writer is a word pro­
cessor that includes margin­
setting. line-spacing. and 
page-break functions. It also 
allows you to specify styles 
such as boldface. underlin ­
ing. and centering. The Foot­
noter and Bibliography Com­
piler will insert footnotes on 
appropriate pages and com­
pile information for the 
bibliography from The Note­
ta ker. 

lerm Paper Writer runs on 
IBM PCs and Apple lls and 
sells for $59.95. For more 
information. contact Per­
sonal Choice Software. PO. 
Box 72 86. Mountain View. 
CA 94039. (415) 960-0410. 
Inquiry 602. 
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A Computer Work ofArt 
...the Advanced 286': 

Everything You Ever Wanted in 
an IBM AT Compatible System, 
Including Price. 

The Advanced 286 offers all the fea tures 
of the IBM PC/ AT al o fraction of lhe 
cost. The Advanced 286 Is available IOI $1395. 

Add $85.00 tor MS-DOS 3.2 and 
$95.00 tor GW Basic ®. 

All systems ore FCC Class B/ UL approved 
and come with Phoenix BIOS assuring you 
of tor reaching compolibll ily. 

Features: 

• 6/8 MHz Software Switchable 
• 640K upgraddoble to 1 MB 
on board • Floppy Disk 
Controller • 1.2 MB Floppy 
Disk • Patented easy mount 
mechanism for Installing disk 
d rives and strea mer tapes 
• On board rea l time clock 
• Runs oil major software written 
tor IBM PC/AT . Phoenix BIOS 

Options: 

• Up to 4 MB RAM • 20 lo 40 MB 
Hord Disk • 360K Floppy Disk Drive 
• AT Hard Disk Controller • RLL 
Hard Disk Controller • 3-1/2" 
Floppy Disk • Streamer Tope 

A Compute r Work of Att. "Sunrise"' ... on origlr.ol computer 
graphic mostetplece created by the eminen1 OOVld Em 

CALL NOW 

FOR 


DEALER 

PRICING 


Testimonials: 
"It compotibility. aesthetic design and 

price ore key considerations In your 
computer selection decision. you wil l be 

delighted with the Advanced 286 .. ," 

- Steve Zelenclk. Vice President 
Advanced Micro Devices 

"We hove evaluated over 35 c lones and 
compatibles and the Advanced 286 

proved superior to all units tested Includ­
ing the IBM AT product. The easy mount 

disk drive design and providing easy 
access to three half height devices 

makes upgrading o snap ..." 

- Jim Lizzio. President 
Concept Development Corp. 

Everything You Ever Wanted 
in AT Compatible Boards 

Including Price. 

• 2 MB Mult i 1/0 Card w/Seriol 
(optional 2nd seria l) Para llel. 
gome ports/OK . . . . S1 79.00 

• 3 MB Rom Card/ 

• 	1/0 Card w/ serlol, 
parallel (optional 
2nd serial) . . . . . . . . S 89.00 

EGA/256K 
(Holt-Cord) .. ... 5249.00 

• 	EGA 
Monitor ... $499.00 

EGA Mouse 5119.00 

Color/Mono­
chrome Graphics 
Card ...... S169.00 

~286TM 

ltACP 

INTERNATIONAL, INC. 
1310 E. Edinger Slreet: So nto Ano. CA 92705 
(714) 558-8813 (800) 854 -8230 

• L"8M PC/Al 1,, o 1eol~IOfed rrooomOf\:. oc 1n151nol1000l Bu!uness Moc: hlnes. tnc GW Boslc is o 1ogbte1ed lrodema1k of Mk::rOSOll Corooror1on® 
MS·DOS J.2 Is 0 reQlSIOlod !1ademo:i.: Of M1C1osofl Corpoio11on The Ad11oneoC1 2&0 ts o1ogislere0' T1odemork er ACP lnrernolionot, Inc 
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A·S·K B·Y·T·E 


Conducted by Steve Ciarcia 

FROM TYPEWRITER TO PRINTER 
Dear Steve: 

I have an Olivetti TES 401 Electro nic 
iypewri ter that I would like to convert in­
to a printer. Do you know of a company 
that has the plans o r parts that will allow 
the typewri ter to interface with a com­
puter's serial or parallel port? A lso. the 
TES 401 has an 8080 microprocessor in 
it and the motherboard has an unused 
edge connector. I have been unable to ac­
quire a circuit diagram or pin-out informa­
tion for the typewriter. Do you know of a 
source for these? 

LARRY PAIVA 

Colleyville. TX 

In the early days of personal com­
puters-a mere ten years or so ago­
there were many conversion kits and in­
structions being sold for a large number 
of popular typewriters. Today. I see an 
occasional conversion kit for IBM Selec­
trics offered. but little else. 

I have been unable to locate a source 
for schematics or a conversion kit for the 
Olivetti TES 401 typewriter. Many com­
panies deliberately restrict distribution 
of parts and circuit diagrams. 

11'y writing letters to the editors of elec­
tronics magazines such as Modern Elec­
tronics. The publication of such letters 
might yield productive responses and 
useful information. Some magazines. 
such as Electronics Test. have regular col­
umns specifically for the publication of 
requests for circuit diagrams and tech­
nical manuals. These magazines. unfor­
tunately. are not usually "general circula­
tion" publicalions. so the best source for 
them might be the electronics depart­
ment at a nearby college or university. 
You might also try a classified ad in 
magazines such as Computer Shopper. 

While it is possible to convert some 
electric typewriters for use as printers. 
they aren't usually designed for the kind 
of high-volume. high-speed work that a 
computer generates. Some typewriters 
are unlikely to endure such usage for a 
long period of time. If your application 
involves heavy usage, you should con­
sider getting either a typewriter/printer 
designed for such purposes or a letter­
quality or daisy-wheel printer. At the 
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prices currently advertised. that ap­
proach might be less expensive than at­
tempting to convert your Olivetti. - Steve 

FLOPPY JUMPERS 
Dear Steve: 

A friend and I are putting together IBM 
PC XT clones using Tuac 5 5 BV floppy 
drives. I know how to set up the drive­
select lines and the resistor pack on the 
Teacs. but the rest o f the jumpers are a 
mystery to me. Do you have any sugges­
t ions for the proper setup of these 
jumpers? 

EDWIN J. MULLICAN 

Gulfport. MS 

The jumpers you mention are related 
to maintenance and format functions and 
are preset at the factory to accommodate 
normal applications such as yours. 

If you would like to order a service 
manual describing these jumpers. along 
with other use and maintenance informa­
tion. you can contact Teac Corporation 
of America at 7733 Telegraph Rd.. 
Montebello. CA 90640. (213) 726-0303. 
They will give you price and ordering in­
formation. I find it to be a good practice 
to have the maintenance manuals for any 
drives I own. if only for the replacement 
parts and servicing information. -Steve 

MANAGING WORDSTAR 
THROUGH SUBDIRECTORIES 
Dear Steve. 

After spending far too much time 
searching the directory of my hard disk. 
I fi nal ly sat down and arranged the files 
into subdirectories. Word processing is not 
the most important task I do. so I copied 
WordStar (version 2.1) onto a third-level 
directory. Unfortunately. now I cannot run 
the program. Is there a way I can run 
WordStar with in a subdirecto ry? 

CI N DY SHELTON 

Great Falls. MT 

The early versions of WordStar were 
not designed to handle directory names 
as part of the filename, nor search sub­
directories for overlays. There are. how­
ever. two or three ways you should be 
able to run the program from a sub­
directory. 

COPYR IGHT © 

The simplest is to use the CD (change 
directory) command to the WordStar 
subdirectory to make it the default. You 
should then be able to run the program 
and save your files in that subdirectory. 
The obvious problem with this is that you 
don't have the freedom to put your word­
processing files in other subdirectories. 

Alternatively. you could save your flies 
on a floppy disk in drive A or B. 

Another way is to copy the WordStar 
program and overlay flies into a RAM 
disk (say. drive DJ. switch the C drive 
default to the directory where you want 
to save your files, and then switch to the 
D drive (RAM disk) and load WordStar. 
This way you can either configure Word­
Star to look on the C drive for files or 
simply change the logged drive to C after 
the program loads. 

A final method is to change to the 
WordStar directory (using CDJ and tem­
porarily save your data files to RAM disk 
while editing. This is the fastest possible 
way to run WordStar but entails some risk 
of losing your work due to power failure 
or forgetting to copy your work off the 
RAM disk before shutting off the com­
puter. I recommend that you use a batch 
file to do the directory switching. load the 
program. and copy the flies back to the 
designated directory when you exit 
WordStar. For example. assume you have 
a directory \ word with a subdirectory 
\ WS containing the WordStar program 

files and a batch file named WST.BAT. You 
(co11ti 11ued) 

IN ASK BYTE. Steve Ciarcia answers q11estions on 
any area of microcomputing. The most representative 
questions received eacl1 mo11tfi will be answered and 
piiblisfted. Do you ftave a nagging problem? Send 
11our i11quiry to 

A5k BYTE 
do Steve Ciarcia 
P.O. Box 582 

Glastonbury. CT 0603 3 


Due to the Ftigh mlume of inquiries. personal replies 
cannot be given. All letters and photographs become 
the property of St~ Ciarcia and cannot be returned. 
Be sure lo include '"Ask BYTE.. in tfie address. 

The A5k BYTE staff includes manager Ha111 
Weiner al!d researchers Eric Albert. Bil/ Curlew. Ken 
Davidson. /eannette Dojan. )on Elson. Roger )ames. 
Frank Kued1mann. Dave IJ.indberg. Ed~10rd Nisley. 
Dick Sawyer. Andy Siska. and Robert Stek. 

1986 STEVEN A CIARCIA. ALL RIGHTS RESERVED. 



MICROSOFT LANGUAGES NEWSLETIER Vol. 1, No. 12 

News about the Microsoft Language Family 

Debugging with Two Monitors Simultaneously Using the Microsoft® CodeView'M Debugger. 
The Microsoft Code View, the revolutionary window-oriented symbolic debugger in Microsoft C 

Compiler Version 4.0, is a powerful tool. One of its numerous capabilities is the versatile way it 
enables programmers to view their code's output on the default monitor and video adapter while 
debugging on another monitor and video adapter.This is especially helpful for graphical applications. 
For example, ifyou have both a Color Graphics Adapter (CGA) and a Monochrome Adapter in the 
same system, you might want to set up the CGA as the default adapter. You could then debug a 
graphics program with the graphics display appearing on the graphics monitor and the debugging 
display appearing on the monochrome monitor. This feature is evoked by typing: 

CV/2 program name 
If you only have one graphic adapter and monitor in your system, you may use the screen 

swapping (IS) or flipping (IF) options to view your output while debugging with Code View. 

Finding Null Pointer Assignments with Microsoft CodeView. 
When a value is assigned to an uninitialized pointer in C , the Microsoft C runtime code displays: 

error 20()1: Null pointer assignment 
This is because it is imI?,ossible to tell at runtime that such an operation has occurred {the runtime 

routine "_nullcheck{ ) 'checks the first 54 bytes of the data segment to see if they have been 
changed when the program terminates). With Microsoft CodeView, this problem can be easily 
discovered. Debug your program with Microsoft Code View and execute the program up to" main( )" 
to set the DS register to the program's data segment. Now set a tracepoint on the first byte of 
the data segment using the command "TPB O" {the pull-down menu can also be used). Now 
execute the program using the "go" command. When the program attempts to use an uninitialized 
pointer, thus writing to location 0, Microsoft Code View will halt execution of the program just 
after the offending instruction. This operation can be made even faster using debugging hardware 
compatible with the Microsoft CodeView debugger. 

Debugging Assembly Language Programs with Microsoft CodeView. 
Microsoft Code View has special features for the assembly language programmer. The radix command 

allows the user to set the default input and output radix so that assembly language programmers 
can use hex numbers just like the popular Microsoft SYMDEB debugger and DEBUG. To switch 
to hex simply type: 

n16 
In addition, the assembly and register displays allow viewing of code at the machine level. If 

you're debugging Microsoft C code, the assembly display will also show local symbols in the 
disassembly listing, so "MOY SI, [BP-4 ]"might be displayed as "MOY i, [count]'.' A unique backward­
scroll mechanism allows you to quickly scroll backward through disassembled code. 

For more information on the products and features 
discussed in the Newsletter, 
write to: Microsoft Languages Newsletter 
16011NE36th Way, Box 97017, Redmond, WA 98073-9717. 
Or phone: 
(800) 426-9400. In Washington State and Alaska, 
call (206) 882-8088. ln Canada, call (416) 673-7638. 

Mkros.oft . is 11 regisic rcd tradcmnrk :1.00 CodeVlcw 1~ :1 tr.'ldemark or Mic ro~o(1 Corporndnn 

Latest DOS Versions: 
Microsoft C Compiler 4.00 
Microsoft COBOL 2.10 
Microsoft FORTRAN 3.31 
Microsoft Macro Assembler 4.00 
Microsoft Pascal 3.31 
Microsoft QuickBASIC 2.00 

Look for the Microsoft Languages Newsletter every month in this publication. 



ASK BYTE 


also need a path to that directory in the 
CONFIG.SYS file. for example. path=c: 
\ word\ ws. Assume also that you have 

some subdirectories set up in \ word for 
saving word-processing files, and that 
one of these subdirectories is ca/led 
\ myword. The batch file would look 

something like 

cd \word\ ws 
WS 

copy d: • . • c:% I 

Now. to start word processing from any 
place in the system with the intent ofsav­
ing the files in the C: \ myword directory. 
simply enter the command WST 
\ word\ myword. DOS will find the batch 

file and execute the first two commands. 
When WordStar loads, it takes control 
while it is running. Change the logged 
drive to D and do your work. 

When you exit to DOS, it will resume 
execution of the WST batch file and copy 
all files from D: to C: \ word\ myword. 
-Steve 

CHANGING CHANNELS 
Dear Steve: 

I have a microcomputer that uses an RF 

modulator with either channel 3 or chan­
nel 4 output. Are you aware of any cir­
cuitry or commercial unit that can convert 
channel 3 (or 4) into channel 7 (or a higher 
VHF channel)? 

Although my problem sounds unique (it 
has something to do with a foreign TV 
system), I think the circuit could help peo­
ple whose RF modulator has only chan­
nel 3 output and who receive annoying TV 
broadcast interference. 

FAHFU Ho 
Wappingers Falls. NY 

The only RF modulation modules I 
have seen on the market are the type 
that provide VHF channels 3 and 4 
selectable outputs. I have not seen adja­
cent channel interference when the 
modulator was properly installed with an 
antenna switch. The output signal level 
from the modulator is usually higher than 
the signal received by the television set 
from a broadcast station when no anten­
na is connected: the RF modulator 's 
signal wins out. 

If you are receiving interference from 
an adjacent VHF broadcast station. I 
would suggest shielding your modulator 

and antenna switch in a metal enclosure 
that is grounded to the television chassis 
or a common electrical ground point. In 
some instances, changing the position of 
the television receiver will eliminate in­
terference problems. 

If you want to experiment with the 
modulator. you have to raise the carrier 
frequency in the modulator to that of 
channel 7. Channel 2 has a video fre­
quency of 55.25 MHz. Channel 3 is at 
6/ .25 MHz. but channel 7 is at 175.25 
MHz. You must modify the oscil/ator­
tuned circuit to achieve the higher fre­
quency. Without proper test equipment. 
this would be a trial-and-error procedure. 
Also. recognize that the device must be 
FCC-approved to minimize spurious ra­
diation.-Steve 

A TALENTED CONTROLLER 

BOARD? 

Dear Steve: 


I am the proud owner of a Percom 
RFD-4051 disk drive for use with Atar i 
400/800 computers. I have heard rumors 
that the controller board in the drive can 
support 5!4 -inch double-sided double­

1conti1111ed1 

FORTRAN PROGRAMMERS 
Looking for the right PC FORTRAN language system? ff you're serious 
about your FORTRAN programming then you should be using F77L ­

LAHEY FORTRAN. 

"Lahey's F77L FORTRAN is the compiler of choice. It's definitely a 
'Programmers FORTRAN, ' with features to aid both the casual and the 

professional programmer. .. F77L compiled the five files in a total of 12 
minutes, which was 4 times as fast as MS FORTRAN and an astounding 6 

times as fast as Pro FORTRAN." - PC Magazine 

Compare the features and performance of other PC FORTRANs with F77L 
and you will find that F77l is clearly the superior product. 

• 	 Full Fonran 77 Standard (F77L is not a subset)• Fast Compile • Increases productivity 
• 	 Popular Extensions for easy porting of mini • Source On Line Debugger (Advanced 

and mainframe applications features w ithout recompiling) 
• COMPLEX• 16, LOGICAi> I and INTEGER· 2 • Arrays and Commons greater than 64K 
• 	 Recursion • allocates local variables on • Clear and Precise English Diagnostics 

Che stack • Compatibility with Popular 3rd Party 
• 	 IEEE • Standard Floating Point Software (I.e. Lanlce CJ 
• 	 Long variable names · 31 characters • Easy to use manual 
• 	 IMPLICIT NONE • Technical Support from LCS 

• NEW FE,,.,TURE - N,,._MELIST 

F77L - THE PROGRAMMER'S FORTRAN 
S477.00 U.S. 

System Requirements; MS-DOS or PC-DOS, 256K. math coprocessor (8087/80287) 

FOR MORE INFORMATION: !702! 837-2500 

Lahey Computer Systems, Inc. lntrm.1tlon.1I ~.alers : 

England: Groy Manor lid., Toi: J03MI 53499 
D•nmark; RavtnhOlrn Computing, Tot; (021 887249 Editor's Choice 

P.O.Box 6091 
Incline Village. NV 89450 

Australia: Computer Transitions, Toi: (031 537-2786
U.S.A. 	 - PC Magazine 

Japan : Microsoftwar,., Inc.. Tot: {OlJ 813-8222 

SERVING THE FORTR,,._N COMMUNITY SINCE 1967 

MS-OOS & MS FOR'TR'AN ar!' trad!'m.uk.s or Mrtroson Corporatio n Pro FORTRAN'''''' to Proruslon.i1 FORT RAN J v ade-m;ul( or 
lnU~tnoltlonJI Su.s.Jn~U Machlnts. 
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© Eastman Kodak Company, 1986 

\\.used to take up to $15~000 
and a video technician to 


i>.-oiect real-time PC images. 

Now anybody can do it 


\n five minutes for $.,270; 


1. 
Plug the unit into your PC. 

2. 
Place it on your overhead projector. 

3. 
Begin your real-time presentation. 

New KODAK DATASHOW System 

Just think of all the applications. .. _, '·'~ . ' ' 

can for details: . ·(... 
1 800 44KODAK, Ext 865 

( 1 800 445-6325, Ext 865} ". '·' 
/'., 

J- " .......... 




- --- - - -

AUTO CAD 
RUNS Xerllx™ 
NOVEIL NE1WORK 
MULTI TASKING 

' Free Set·Up uU\il)' 

IMMEDIATE DELIVERY 

$1125 
MADE IN U.SA 

NOT A FOREIGN COPY 
SERVICED IN U.SA 

fa/ended \Vammty Available 

10 MHz CPU Option $1150 

FREE 
Fully configured and tested 

for your system requirements 

CLUB CT Mono AT compatible system 
• Basic S)'ll'm as described abm~ plus Monochrome $133 5 

Display ca rd and IBM <µi ii!)' Monochrome mooilor 

CLUB CT Color AT compatible system 
• High qualil)• 

• 48 Hou~ Bum-in 
' 1.2MB Floppy Dri>~ 
• 195W P~r Stlpply 
• Touth-l)'Jll' Keiboan.I 
• 33% faster than IBM AT 
• Sl2K RAM, expands to I MB 0 With 20MB Seagate 65MS 1/ 2 Ill $355 'One Yem- LlmlleJ/ Warranry • Basic S)~m as abm~ 
• 8/6 MHZ, BMHZ Q>U <llip 0 With 1.0MB Seagate 39MS F\1\1 Ill $549 ' Dealers atul Corporale qty. • Plus color Display card and color mooltor 
• Full Doanna tlation and Manual 0 00$3.1 	 $85 Discounts Dt.vllfab/e • F\1Jly Alsemhly ai1d tested, no installa!lon re<pJi red $1539 
• Clock/Calendar with Batrery Backup 0 G.W. Basic $95 
• W.D. Hartl D~k/Floppy Disk controller 0 80287-8 8MHZ $225 	 CLUB EGA Color AT system $1803• Fully Compatible BIOS, written In U.S.A 0 80287-5 SMHZ $195 

MONO MONITOR 

• Nonglm 
• 12" screen 
• 800 x350 resolution $138 
• FCC class 'B' approval 
• IBM Color $345 

UNIVERSAL DISPLAY 

• Parallel Port $248 
• FCC class '8' approval 
• One Year Limited Wamnl)' 
' 132 columns text, color or mono 
• Mono Di.splay llen:ules Compauble 

MEMORY CARD 


.@
. 

$55 CLUB 576 
' Software (for PC, Portable) 
• Shon Card 
• O-S76K Memoiy 
• Suppans 64K/2s6K DRAM 

Made In U.S.A 

FLOPPY DISK DRIVE 

EGA MONITOR 


• 640 x 350 

" 640x200 $480
• EG..\ and CC.A 
• FCC class 'B' appro,.a l 

' 80011 x 5(,0V 
• Test Mode Switch CALL 
• No Installation re'1-1lred 
• f.C,.\ , )'('.>., r.r...\ compatible 

$228 

' Parallel Pon 
• Fully IBM compatible 
• 2S6K video memory 
• Rull~ color/ mono display 
• 16 colo~ 640 x 350 resolulioo 

Quantil)' discoonts a"3i lable 

Made in U.S.A 
Complies with FCC 

HERCUW COMPATIBLE 

132 Columns 
l 	 'l\ ' r-~ r • . .

L ,._ 
~ ~ 

1Q . ~ 

' Primer Pon @ 
• Software Switchable 
• Monochrome Graphics $99 
• Runs torus 123 Graphics 
• Run 132 x 44 column display 


Comply with FCC claso; 'B' 


MINI 1/ 0 FOR 'fi/ AT 

• Software 

• Parallel Pon $7 5 
• Half size card 
• Real time clock/calendar 
• 2 serial Pon (2nd optional) 


Made In U.S.A 


XT POWER SUPPLY 

13SW 

$83 

NEC MULTISYNC 


6- PAC COMPATIBLE 


CLUB 384 (for PC) 

• Serial Pon 

• P:tmllel Pon $88 
• 0-384K Memory 
• Clock/GalencL1r 
• FCC class ·w apprmw 
• Game Port and softw;re 

AT MEMORY CARD 

=== :..: _:..:.::_ _ i..".:.. • 

~ ~ ;- ; ~ -=-:.. :_ - - - · 
:~.: ~ ..-: .· .·· -. 

• No Pi&b'Y back CLUB 3000 
• 0·3 MB capacll)' $155 
• 64k/2S6K RAM chips 
• One Year Limited Warr.ml)' 
' 	FCC class 'll' appm1':l! 

Made In U.S.A. 

MOUSE 

Mittosoft Compatible 


• 200 Dots/Inch $75
• Wori< wid1 Aulll-Cad 
• 3 lluuonsjbulll in Microprocessor 

MOU'l' with DR. HALO $109 

CLUB EGA GRAPHIC CARD 


CLUB TIJRBO HIGH CAPACITY 


' w/ 128K RMI $399 
• Rims 80287 math-processor 

in SMHZ or 8 MHZ speed 

80MB 
28 IJL'i ACCfSS time 
• Manual 


or 33%faster d1an the IBM AT 

• Runs 7 times faster than PC 

' ll~ CAUth software 

AT-MULTIFUNCTION CARD 
Manager's Choice 

i I• ' '1 - • 

11 1 I " "II'!' -~ 
)fl '1 '11 '1 I I'' • ~ 
J;tl ti Ill ' I'll" 11 " '• _ ;•$179 •
·=-t - ~ -_:.;;=A- ·. - ­

• Game pan 
• 0·2MB MemOI)' 
• Runs at 12 MHZ 
• 128K Increment r.lllb't! 

• 2 Serial pan (I opUoo) 12MHZ AT-Multifunction 
• Self Installing softwdre Made in U.S.A. 

" I : I · ' I SWITCH~R 

5151 $88 • Cable iocluded $88 
• Printl'r Spooler for llll>I 
• Shan> one primer by 4 computer• Separate Numeric & Cl!rser ke)vad 

• AT Style Ke)boartl w/ IID or I computer ID 4 printer 

• 36oK ' 
• Half height • Reliable 
• 11'.AC/flJJIThU • Complies with FCC 

• Direct replacement• !JoWle densil)' 
• OTie Year Limited Wamnty 
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• IBM grey color extra 



FAST HARD DISK FOR PC/ XT AND COMPATIBLE 

Upgrade Your PC/XI' 
Power Your XJ' 

39 ms Access time 

• Auto Head Parle 
• Boot from Hanl disk 
' Ql<lllty Seag.1te drh~ 
• 39 ms .-~r.ige access time 
• Software and Manual included 
• Special Western Digital controller 

EXTERNAL 

a 20MB !laid Disk Suhs)'Stem Seagate 4026 $759 
a 30MB !lard Disk Subs}stem Seagate 4038 $859 
a 40MD Haro Disk Subsystem Seagate (avai lable now) $959 

EVEREX MODEM-HAYF.S COMPATIBLE 

INTERNAL 

$659 
$759 
$859 

Made ln U.S.A. ' FCC class 'B' appro,.al 

• 300/ 1200 Baud 
'llalf si1£/llalf pov.l?r 
• One Yea r Limited Warranty 
• Excellent for Long Distance cal ~ 

• Free llft.com Communication Software 
*2400 Baud C.ALL 

@. 

$128 
° CLUB XT TURBO 4.77/8.0 MHZ 

' 360K Floppy Dri1l? 
' 135W POlm supply 

• 8087 Math Co-procesror (option) 
• Dimension: 17-5 x 19 x 6.1 

4ummtl ··· ~~[fu 

$505 
• Color: PCjXr Color ' 640K Memory 765K Sttndard 
• F.leclricat I I 5V220V 
' 8088 CPU. 4.n MHZ 
' Legal Compatible BIOS 
• Floppy Disk Controller 

•One Year Limited Warranty 
' Quanity discounts al'ailable 

EXPANSION CHASSIS 

• 8 el.'P"llSiOO slots 
• No wai t state design 
• R=d shielded cable $42 8 
• 4 half height dri1~ sprur 
' M<N rompatible chassis on tlte market 

WEEKLY SPECIMS 

Qty. of 2 

Toshiba 72MB $1099 
Seagate 4051 $6 38 
Teac Floppy 360K $85 

. FAST AT HARD DISK DRIVE 


20MB 4026 $528 
39 ms Access time 30MB 4038 $628 
• 39msaccess time 40MB 4051 $699
' •inn lle<1J l ~ irk111~ 

• Unear Voice Coil Actlvator 
72MB (23 ms) $1195• One Year Limited Warranty 

• Cables. AT sliding r.iil and 
Software included 80MB 4096 (28 ms) $1295 

20/ 30 HARD DISK SUBSYSTEM 

For PC Upgrade to xr 

20MB $375 $567 
• 6SMSa=time 
• Boots from llanl Disk 
• Western DlglL1i Controller 

30MB $475 
• Manual. ('.ables. Hardware 

and Softw.1re included 
• 20/30MB Seagate llanf Disk With Floppy Controller Add $50 

, 64KDRAM 	 256KRAM 


ISO ns (9 pcs,) ISO ns (9 pcs,) 
120 ns (add $9.00)

$9 $27 

QITPS 
' [):iL1 S\\itch llox S68 • Fl'ROM 2761 S6 
• PC/ XT controller $90 ' F.PROM 27128 SB 
• FlllflPY romrollcr $49 TAPE Ttm!RNAL EXTERNAL 
• 25 Pin Serial C.1ble SIB • Teoc S5BO S680 
' Split P0\<1'r Y·c:thle SB ' Wan~wk $74 7 $817 
• IBM l}pe Primer Cable $15 SQFTWARE CLUB AT INC. 
' 	Ill.II AT Bus Extended C.1nf $3 0 Graph ics DR. IW.O 

(good for ICSI & dcllug) Communicalloos BIT-COM 46707 Fremont Boulevard, Fremont CA 94539 
' AT HD/Floppy Controller $170 ADD ON 
' Compaq 286 llanf Disk Controller $188 • KIL< for Mini 1/ 0. 2nd Seria l ron S15 Qua/Uy and volumes Is Our Business 
' l'C/XT HD/ Floppy Controller $140 ' Kits for Cl!Jll 2000. 2nd Serial Pon $15 

All Sales CAil (415) 490-2201 
FAX No. 415-490-2687

DEALERS SPECIAL , CHASSIS 
Now Open 7:30 to 6:30 PST 

for your convenient$99 
• W/Power supply University P. 0. 's are wek:ome Quantity Discounts are Avai/ablf!' Mini 1/0 	 $45 
• Good for 2 dril\lS' AT ke)OO!nl 	 $50 Corporate Buyer callfor Neil Mehta Dealers are Welcome 

• MathC:O.procc«;or CUL I AT HARD DISK/FLOPPY
' Two Dri1" Chassis $85 Oll!lf.R BY MNL 0.Ck e< Money Onkr, Callfon1b :ldd 6.S" Saks Tu 
' Memory Short card $40 Oll!l£R BY PllO~'E, C.0.0' r..ihle< Oxdt v..._ M""1Unl. Ammon r.xp.... (J" Ellr.I) or ~td Coo1pwy P.O .. ,.._ • •T' r ';,: , , • AT f'olll!T gipply 192 wall $95 "Ta\IS:Out IQ(llf l.nwflrice. :all sait.sarrfin:al A.II pitt$:atr d>tm 1oduf'#52nd q.:intilymiy~ Jlmltl'd.. \re m;rnfthe Rij:fi l lOs..ha:ilUlt1 - - " . \
• 6/ 8 MHZ AT-compatible comi-ittr CUL [qJ"•i<~ '"'"" Un>uthorizrd Rl<ums 11nb1«t"' 10% R<suxtln~ Ftt. Call for llMA ~Unber for l'<lums 2rd Rqnln. •All Plia< '"'obj«! Ill 
' AT HD/Floppy Controller (XT siw) $16() 

u - -- .1 ­
ch.1~\Jithc:unotla..• AT-<m1patible 

' XT !ID/Floppy Controller (XT siw) Cill $170• Western Digital 01ipse1 Ifill, H"'ules. Bl"""'. Xmi< m Tr>dt Mollo cl ihe Rloj>«tl'< Com1>:111les. IJmlt<d Wamn~. I Y<:lr pew and 6 mooth! Im 
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density drives. 8-inch drives. and even a 
hard disk with some modifications. How­
ever. I have been unable to obta in a 
definitive answer from anyone that it can 
support all those drives. Could you tell me 
if the rumors are true. and if so. what 
modifications wou ld be necessary? 

STEPH EN ARMSfRONG 

Norfolk. VA 

While I am not specifically familiar with 
the controller board for the Percom drive 

you speak of. it is unlikely that the board 
would support both hard drives and flop­
pies. Controllers for hard disk drives are 
quite different in design from controllers 
of floppy drives. 

Using a double-sided drive depends 
not only on the floppy controller chip 
used but also on the software (DOS}. It 
is likely that the board could support 
8-inch drives as well. but again. it 
depends on what the designers chose to 
put on the card in the first place. If they 

LatticeWorks 

SCREEN DESIGN AID (SDA) IS 
NOW AVAILABLE FOR RPG II 
PROGRAMMERS 

The Latt ice Screen Design Aid 
(SDA) ut ili ty helps Lattice RPG 11 
programmers crea te and modi fy 
displ ay screen fo rmats during th e 
develop ment and testing of appl ica­
ti o n p rogra ms. Instead of coding S 
and D specificati o ns fo r the SFGR, 
SDA allows you to build displays 
di rectl y o n your PC. When the d is­
plays o n the sc reen are as you want 
them , SDA c reates the SFG R source 
fil e, the screen format fil e fo r th e 
RPG program and the ske leto n RPG 
p rogram fo r the WORKSTN fil e; 
and it can optio nall y p rint out a 
sou rce lis ti ng. This p roduc t now 
joi ns Lan ice Sort/Me rge (LSM'") and 
Source Entry Utility (SE ) in sup­
po rting the Lattice RPG II compile r. 
$350.00 

LATTICE ANNOUNCES NEW 
SCIENTIFIC SUBROUTINE 
PACKAGE 

SSP/ PC is a libra ry o f mathe­
mat ica l subroutines essential LO 
scientific, engi nee ring and statis ti ­
ca l compu tat io ns. Compri sed of 
mo re than 14 5 subroutines ca llable 
fro m f.O RTRAN, Pascal, BAS IC and 
C, SSPIPC is as exten ·ive as sim ilar 
packages generall y used o n mai n­
frame compu te rs. The routines are 
very fa . t and extreme ly accurme 

~~··:· 
Lattice 
(312)858-7950 TWX 9 10-29 1-2 190 

and provide ex tensive erro r 
d iagnostics . The Error Messages 
save the user from inadve rte nt 
m istakes. Us ing SSP/PC, scienti sts 
and engineers can save time by 
free ing themselves from tedi ous 
and d ifficult programming. 

SSP/PC fun ctions include: 
34 El<; mentary Fens, 18 Probabili ty 
and Stati stical Fens, 15 Rando m 
Number Generato rs, Ei(x) , E.(x), 
li (x) , Si(x), Ci(x), r(x) , iµ (x), B(x ,w), 
l,(a, b}, e rf x, S(x}, C(x), J.(z), Y..(x), 
l..(z), K,.(x), Ai(x), Bi(x), Ai'(x) , 
Bi '(x), ber x, bei x , ker, x, kei' x , 
K(x) E(x), F( p la), E( p la) , 
n( p la ,b), i\(a ,b , p ) , .9>(z) , .9>' (z) , 
P.(x) , I-1 .(x) , u:>(x) , j(•~Pl(x) , G.(p ,q ,x), 
e<:> (x) and many mo re . S350 .00 

LATTICE NOW OFFERS 
CODE SIFTER 

Code Sifter is a software d evelop­
ment tool that enables programme rs 
to w rite fas te r execut ing software . 
It produces CPU usage stati stics 
that indica te w hich code sectio ns 
a re the heavy CPU users. Us ing this 
in fo rmatio n you can concentrate 
your op tim ization effo rcs o n the 
areas that are rea ll y the bo ttlenecks 
and igno re the rou tines that are 
light CPU users. 

A major ad vantage o f Code Sifte r 
over o the r products of this type is 
th at it does n o t require tha t the user 
have know ledge of the mach ine 
architec ture o r assembl y language . 
Link map list ings are o ptional. In 
most cases Code Sifter can set up 
the ranges and repeatedl y sub­
di vide them auto matically, free ing 
th e programmer from a lo t o f 
drudgery. S l 19 .95 

/N TERNt!T/ONllL Sii LES OFFiCES: Bendux: Ines D:ic1com (32) -·720·51-61 

J:ip"n: Lifebu:H, Inc. (03)293-4 711 England: Roundhill (0672)54675 

Fr:incc: SFL (1)46-66- 11-55 Germany: Pfutcnh:iur (49)7841 15058 

Hong Kong: Prim;i 85258442525 A.I. Sof1 Korea, Inc. (02)7836j72 
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did have such expansion in mind at the 
time of design , it might be an easy mat­
ter to expand the system as you indicate. 

Such modifications are often dis­
tributed through users groups. A direc­
tory of users groups that I have lists the 
following entry: 

Tidewater Atari Users· Group 
d o Buck Maddrey 
52 4 5 Shenstone Circle 
Virginia Beach. VA 23455 

Perhaps someone associated with this 
group near you can provide information 
on your system.- Steve 

CIRCUIT CELLAR 

FEEDBACK 


SPEECH-RECOGNITION SYSTEM 
Dear Steve: 

I am a member of a group of students 
desigriing a speech-recognition system for 
a class pro ject. We intend for the system 
to eventually control a mobile robot that 
recognizes commands such as "stop." 
" forward." " right." etc. We have decided 
to restrict the system to speaker-depen­
dent. discrete-utterance recognition. We 
plan to use an 8085 as the host processor. 

Having seen you r Lis' ner 1000 project 
in the November 1984 BYTE. we decided 
to use General Instrument's SP IOOO as the 
front end of the recognition system. We 
are now searching for literature to explain 
the software needed for such a system and 
we are hoping you can recommend some 
books or articles. 

STE PH EN L EE 

Clemson. SC 

The problem in searching for refer­
ences on speech recognition is not in 
finding articles but in finding the ones 
that apply to your specific needs. There 
are hundreds of magazine articles that 
concern speech recognition. However. 
many are about specific hardware 
devices or dedicated systems. 

I have listed a few books and articles 
that may have information you will find 
useful. Some of these items will have 
bibliographies that can lead to more 
sources of information. 

BOOKS: 
Verbal Control with Microcomputers by 

Mike Rigsby (TAB Books. 1982). 
Digital Pattern Recognit ion edited by 

K. 	S. Fu (Springer-Verlag, 1980/. 
'Trends in Speech Recognition by W. 

lco11!i11ued1 



PIC­
THE BEST!!! 

PIC AT 1800+ 
• 512K RAM Expands To 1 MB 

• 33% Faster Than IBM AT 

• 1.2 MB Floppy Drive 
• 8/6 MHZ CPU 80286·8 
• USA BIOS Fully Compatible 

• Clock/Calendar W/ Battery 
• Hard Disk/Floppy Controller 

• AT Style Keyboard 
• 195 Watt Power Supply 

ALL ITEMS IN STOCK AVAILABLE FOR IMMEDIATE DELIVERY 

PICA COMPLETE BUSINESS SYSTEM AND SAVE 

PIC AT 1800+ 

$1125 
10 MHZ. Zero Wait State 

$1495 

• 48 Hour Burn In • Includes Setup Software 
• Full Documentation • One Year Limited Warranty 

Made In U.S.A. 

PIC YOUR DRIVES PIC YOUR BOARDS 
Seagate ST225 ...... $310 PIC EGA ... ...... . .. . $209 
Seagate 20MB ..... .. $529 Everex EGA . ... . . .... $229 
Seagate 30MB .. . .. .. $595 PIC CGA .... ........... $99 
Seagate 40M B .... ... $699 PIC Mono9raphics . ... $99 
Seagate BOMB .... . $1395 AT Multifunction 
Toshiba 72MB . ... . . $1395 Up To 2MB .. .... ..... $169 

PIC YOUR MONITORS PIC YOUR PRINTERS 
NEC M ultisync ...... . $569 Epson FX 85 .. .. .. ... $379 
PIC EGA ............. $439 Epsor. FX 286 . . ..... $539 
PIC CGA ............ . $259 Epson LO 800 .. . ... . $579 
Samsung TTL . ....... . $99 Epson LO 1000 ...... $739 

EpsonEXBOO INEW I • .• $579 
Toshiba 321 .. .. .. ... $525 
Toshiba 341 ......... $757 

PIC SPECIALS 
PIC XT TURBO SYSTEM 

PIG 1200 Baud Modem ... . .. . . $109 1 Floppy, 640K, And Choice Of: 
Toshiba 1100 + Laptop . . ... . .. $1995 
Toshiba 3100 Laptop . .... .... . $3395 

20MB Mono .. ... .. ........ $1195 
30MB Mono .. . . ..... .. ... . $1295 
20MB Color .... .. .. . ... . .. $1295 
30MB Color . . .. ......... .. $1395 

FCC Approved 

VISA & MC WELCOME ALL PRICES SUBJECT TO CHANGE. 
QUANTITY DISCOUNTS AVAILABLE CORPORATE ANO UNIVERSITY P.O. 's ACCEPTED. 

10 Hughes SI., Suite A-200 
Irvine,Cali forn ia 92718 

(714) 768 ­ 8130 

PC INNOVATIONS 

ESTABLISHED SINCE 1980 

631 S. Main Street 
Plymouth, Michigan 48170 

(313) 451 ·0664 
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Attention all FX80, FXIOO, JX, RX, & MX owners: 

You already O\VD halfof 

"'" a great printer 9 

0 
inquiries 6'SC" 

welcome. 

Now for $79.95 you can own upgrade kit will make your printer 
the rest. You see, today's new dot work like the new models in min­
matrix printers offer a lot more. utes- at a fraction of their cost. 

Like an NLQ mode that makes And FX,JX and MX models will 
their letters print almost as sharp print the IBM character set, too. 
as a daisy wheel. And font switch­ So, call now and use your Visa, 
ing at the touch of a button in over MasterCard, or AmerEx. Don't 
160 styles. But now, a Dots-Perfect replace your printer, upgrade it! 

1-800-368-7737 

In California: 1-800-831-9772 

g.Sample of Sample of 
lelterwith leuerwith<llll
Dots·Perfect Doi£· Perfect(Dots-Perfect) g 

£ Dresselhaus ~ 
837 E. Alosta Ave., Glendora, CA 91740 Tel: (818) 914-5831 ~~~ . '. . 

A d k't f EPSON FX JX RX & MX p . ters I; l t EPSON ' 5 a " "rlem<Hk 01 n upgra e l or I I rin II EPSON Amenc... Inc. 
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Lea (Prentice-Hall. 1980). 
Automatic Speech Analysis and Recog­

nition edited by Jean-Paul Haton. !Kluwer 
Academic, 1982). 

MAGAZINE ARTICLES: 
"Speech Recognition for a Personal 

Computer System" by James R. Boddie. 
BYTE. July 1977. 

"Give an Ear to Your Computer" by Bill 
Georgiou, BYTE. June 1978. 

"How Computers Recognize Speech " 
by Maryann P Walsh and Josef Bernard. 
Computers and Electronics. July 1984. 

"The Many Sounds of Voice Digiti:za­
tion" by Jacques Saint-Remi. Data Com­
munications. January 1984. 

"Exploring Practical Speech 110 " by 
Tom Brighton and Sharon Cooke. Mini­
Micro Systems. May 1982. 
-Steve 

8-BIT BUGGY 
Dea r Steve: 

Back in the December 1979 Circu it 
Cellar you gave an introduction to elec­
tr ica lly alterable ROMs and mentioned 
plans o f putting a smal l computer in your 
car. While some of the latest production 
sports cars have computers. these sensors 
and computer components are not easi­
ly obtained by hobbyists. 

Some of my friends and I have built rac­
ing buggies using somewhat standard 
frame. block. and transmission parts. Most 
of them do not even have simple gauges 
for speed. tach. oi l pressure. etc. (We don't 
race these cars. we build them for ap­
pearance and enter them in various con­
tests.) Our latest frame is somewhat more 
radical than most. and we in tend to make 
the rest of the car match. 

I need information on what is avai lable 
for electronically monitoring the different 
aspects of a car's operation. Originally. I 
intended to use a single microprocessor 
module-say. a 6502 with peripheral inter­
face adapter. ROM. and scratchpad RAM. 
Is it feasib le to have the 6502 measure 
RPM. MPH. fuel leve l. and others? Or 
would it be better to have dedicated cir­
cuits do the counting and have the results 
avai lable to the 6502? I also want to use 
a simple keypad to make requests to the 
controller for specific results or to activate 
various accessories. I wou ld like to display 
the output on seven-segment LEDs and 
possibly LED ba r graphs. Perhaps I could 
also add a speech synthesizer. 

]AM ES DUM ESNIL 

Port Arthur. TX 

It is definitely feasible to use a micro­
processor such as a 6502 to monitor such 

(conlimiedl 
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Thefaster~move 

The sooneryou'll succeed 


At 1 OMHz, the Multitech 900 is 
considerably faster than the industry 
standard. And, with one easy touch you 
switch back to 6MHz. 

Add to that, a front-panel restart but­
ton and you have hassle-free booting . 

How's that for greater business 
efficiency-time for more useful tasks . 

What 's more, eight expansion slots 
make peripheral add-ons a cinch . Not 
to mention true-blue IBM compatibility . 

As a company, we 've been in the busi ­
ness ten years, have a proven 'famous­
name' OEM track record and are 
committed to computer technology, 32 
bit development, VLSI design , even 
artificial intelligence. 

And because our policy is not to risk 
what we can't afford, we intend to be 
around for a long, long time . 

We're going ta work for you. 
Multitech Electronics Inc., 1012 Stewart Drive, Sunnyvale, 

The 900 pat:s real power in your hands 

Which is not the only good news, be ­
cause best of all , the Multitech 900 is 
priced to go. 

Check it out today. And put yourself in 
the fast lane . 

12-month, TRW Nationwide Service 
Warranty on the Multitech 900. 

Feel free to write for independent 
third party evaluation and further 
information. 

Multitech 9008 
CPU 80286. 6110 MHz 
sw1td1able socket far 
80287 Math Coprocessor 

~~~- 5 ~2,;~~;'";f~able LO1 
MS-0053.2 

Multitech SODE 
(Enhanced) 
As 9008 plus 1WOO. 
30M8 m· 40M8-40ms 

A/so avadab!ePlus 700 . ~~ ----1 

TECHNICAL SPECIFICATIONS 

~:lllllll 
1----> 

CA 94086. Tel: (408)-773-8400. Fax: (408)-749-8032 

ii. """ caooi-538-1542, ,.,..... ,M the ""~ .. t•• dole• "··- •••• ~Multitech 
.____ _ ______ ___ ___J 
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PANASONIC 1091 
$208.95 

STARNX-10 IBM PC (256K)
$214.00 $799.00 

''PRINTER CIALS" 
Brolhier HR 15XL 209 Epson FX 8 5 34S Oklcteta 193 Plus •94 S1ar SD ~O 289BtOlhef 1509 :159 Epson 286 459 Okldate 292 wl1NTFC <68 S1ar SO 15 385Btfi1h81HR35(Comr&KC41 Epson EXBOO 469 Okidat a 293 wilNTFC 599 S1ar SA 10 '19 

..9 
~~~°n2~~ 1029 Pana$0flk- KXP 1091 207 Siar SR IS 539Comrex 420 IBM 6-4 9 359 Panasonic KXP 1092 289 SR tO, SA 15 Shootfood 49

Cilizon 1200 •59 IBM Proprfnler XL 519 Panasonk: KXP' 3131 Zl4 Siar SB 10 369
Citizen MSP 10 259 NEC 3550 7•9 Pa na$0f1i<: KXP 3151 359 Star NB 15 · 949
C111zen MSP 15 389 NEC 81150 1039 Pon.asoolc l<: XP 1592 389 ~1 '"'61 Rood E.Mp 550 279Cillzon MSP 20 319 NEC P6 ..9 Par\Bsonk: l<XP \595 529 S.IY91 Reed E.lip 800 619Ci1l.zen MSP 25 459 NE C P 7 519 S1 ar NX·10 21• TO"Shibe 3•1 E 634Cillzeno P1emier 35 •09 01lid a1 a 182 209 S•• • SG·lOC 189 TOSl'liba 351 949Eps.on L.X80(Hom°""'r1 tor 10) 169 Otdde1 a 93 289 Sllu LV t210 l69 Toshiba 321 429
Epsoo L<86 219 Otc lda1a 192 26-4 Star SG 15 33•
Epson L0600 509 Okldsta 192 + 329
Epsoo LO 1000 599- MAGAn llODDlll llOWl'OM 
Al' Unenhanced 2349 Hard Onves Hayes 1200 354 Am dek 300 Groen '13 
AT Enhanoecl IB M 20 Mog 3499 20 Meg, No Con1roller 329 Haves 1200s wlSmancom 328 Amdek 300 Amber 119 
A.T Enhanced IBM 30 Meg 3999 10 M og. wlcon troll er 359 No Smanoom 298 310 Ambor 139 
IB M PC 256K 799 20 Mog wJcon lroliDr 409 Hayes 300 124 Color 600 374 
lBM PC XTl268 286 JO Meg wlcon.1rolla1 479 Hayes 2400 559 ColO< 722 454 
IBM PC XT 285 1 1399 30 Mog AT 539 Hayes 2400B w/Smancom 499 P'lncoton HX12 394 
6 MH Z, 540K, 40 M01l AT 760 Ha')le:s 2400B No Smarta:nn 459 Prince ton HX 12E 459 
1.2 MB. 20 M S 2899 -20111e11. Mlc:fomodom 2E 125 Pr1ncotoo Mu 12f MOllanl Cerd 4211 Prom elhlas 1200 249 S R1 2 529PC XT Turbo Clone Bmh.z 359 Ptomelhlas 1200 '49 Scan Doubt6r l59IBM Monitor 219 ATARI 

HayesSma~ 79AST $ 11t" Pact< 384K •89 l 30 XE '19 ~~~~~~~s~~Coklr 
549 

AST MY!fllOl.!}6 12aK 329 65 XE 89 299
2E Enhal'lC8d wl 128K 659H01culos Color Cilfd l39 Alan BO\ Printer 145 
D<i ve l59 COMMODORE 

He1cu1osMonochrome Card 179 10.S.0 Drive \19 
~95f;~6 229 Commocloio 128 258 

Ouad EGA + 319 Alan Wr ttor + 37 
l299 1S71 Drrve 229

Vi(jeo7EGA + 289 A1ari Mod&m 301 59 
Mee Plus l5 79 1670 Modem l59 

STB EGA+ 259 Comte.If Pnn1er 99 lme.gewriler 2 449 Commooo.e 64C •74 
Mult1lu11C11on Ca1d 109 ~~ ~i go~o~ 5l~~~:'m 759 1541 Disk Drivo C l79 
IBM Disk Dnve 104 629 ~ 1802 Morutor l74
80a7 Ctv:_p 11 2 

AT&T 
Pooable 2561< 2·J.60K 1902A Monilor 274 

80287 Ctup l74 Comp aq Drives '499 MSP 1000 Prki•or 228
E.., or&1 EGA+ 229 256K 2·360K l '80 Pon ab1o 256K 1·360K Ster SG 10C l89 
EY&t9• Graph11;3 Edgo 2'4 540K 1·360K 1· 20M B 18% 

001~~~~~~ni1 ~'J<a! e •899 
1<ero~,2 =1• orE'o'918K Edgo 219 Seagale Hard Olive 1S49 1275 

Evere.11 GraphJCs Pacer 189 1-20MB Hard Seag alo l999 
Jofs 1 ~ lor IBM 29 

Leadln.g Ed ge Model 0 25tiK 
Leading Edge Model D 30MB 

wJmonltor 11898 
Commoc!o'9 Am iga 256K, DOS 

Mwso. "'11:,:Slor mooilor2 D•. Mon<0< lttll9 

of users worldwide. It easily handles documents from 
smaller than 30 pages to 5000 pages or more. 
No other PC typesetting software gives you as 

;.r.. •'-'-' ­

~~W'll~ 

How to tackle 

a 300 page monster. 

Tum your PC into a typesetter. 
If you're writing a long, serious document on your IBM PC, you 
want it to look professional. You want MicroTEX. Designed espe­
cially for desktop publishers who require heavy duty typesetting, 
MicroTEX is based on the TEX standard, with tens of thousands 

many advanced capabilities as MicroTEX. 
So if you want typesetting software 

that's as serious as you are about your 
writing, get MicroTEX. Call toll free 
800-255-2550 to order or for more _ 
information~ Order with a 60-day 
money back guarantee. 

MicroTEX'" 
from Addison-Wesley 
Serious typesetting for serious desktop publishers. 
·Dealers, call our Dealer Hol Line: 800-44 7-2226 
(In MA, 800-446-3399) , exl. 2643. 
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variables as RPM. MPH. fuel level. etc. A 
brief discussion of shaft encoding to 
measure speed can be found in Don Lan­
caster's "Hardware Hacker" column in 

·the September 1985 issue of Modern 
Electronics. Several good books are avail­
able that contain information pertinent 
to your project. They contain discussions 
of various types of sensors and trans­
ducers. 1\vo of these books are 

Analog Electronics for Microcomputer 
Systems by Goldsbrough. Lund. and 
Rayner (Howard W. Sams & Co.. 1983). 

Microprocessors for Measurement and 
Control by David M. Auslander and Paul 
Sagues {Osborne/McGraw-Hill. 1981). 

Manufacturers such as National 
Semiconductor and Analog Devices have 
extensive manuals and applications 
literature for various converters, sensors, 
and display devices. You could use the 
National 74C9/ 7 seven-segment display 
driver to drive a six-digit display. You 
could display eight digits if you use the 
lntersil ICM 7218 universal LED driver IC. 
Omega Engineering (Box 404 7. Stam­
ford. CT 06907) publishes several hand­
books on measurement and control that 
contain data and information you would 
find useful. 

Finally. several Circuit Cellar projects 
are relevant to your application. Among 
them: 

"Build a Keyboard Function Decoder." 
July 1978. 

"Build a Low-Cost. Remote Data-Entry 
Terminal," September 1980. 

'f\nalog Interfacing in the Real World, " 
January 1982. 

"Build a Third-Generation Phonetic 
Speech Synthesizer. .. March 1984. 
-Steve 

OUTGROWING THE MODEL 100 
Dear Steve. 

I am a neophyte compute r owner. test­
ing the waters with a Radio Shack Model 
100 laptop computer. I bought it with 32 K 
for well under $3 00. It has worked we ll. 
it is certain ly cost-effective. and I am hav­
ing fun figuring out how things work. 

But 32K isn't enough. "Upgrades for the 
TRS-80 Model 100" by 'Jerry Kepner in the 
December 1985 BYTE tells me I can buy 
an ex pansion memory bank that gives me 
96K bytes for $425. I'm afraid that's too 
much for my budget. 

Any suggestions on making a low-cost 
RAM module that leaves the Model IOO's 
ROM and expansion sockets vacant? 

STEV EN F TROTTER 
Bel Air. MD 

1co11fim~ ed1 
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It had to happen. 

After years of building high-quality, low 
cost terminals and monitors to American 
specs, Samsung has gone American 
all the way. 

We've established a stateside group 
to handle your needs. Samsung 
Electron Devices. 

Besides providing liaison with Korea, 
we have an American design 
team on staff. So you can 
get terminals and monitors 
designed right to your 
specs. With ease. Because 
there's always somebody 
on your side of the Pacific 
to talk to. 

What's more, we can deliver 12" and 14" terminals that 
emu late America's most popular models. Plus we offer a 
variety of monitors, including color, in several cabinet 
styles, that also emulate America's most popular 
models. (In many cases, they already are the most 
popular models in the states.) 

Our perfected manufacturing techniques keep the costs 
down. And our automated, robotic assembly lines turn 
out everything from CRTs to terminals to computers that 

meet U.S. standards, no problem. No inscrutable 
delivery delays, either. 

In short, we have what it takes to do business 
your way. The American Way. 

Join up with Uncle Samsung. 
Call 213/404-1835. 
It's a great way to serve 
your company . 

Cg ~!~~~~G 
Inquiry 314 for End-Users. 
Inquiry 315 for DEALERS ONLY. 

LOS ANGELES OFFICE 
16031 S. CARMENITA ROAD 
CERRITOS. CA 90701 
TEL: 2131404·1835 
TELEX: t63423 SE DLA 
FAX : 213/ 1926-7748 

SEOUL HEAD OFFICE 
TEL: (02) 755·2333 {511 - 513) 
TELEX: K22596 
FAX : (02) 756-91 11 

TOKYO OFFICE 
TEL: (03) 581·5804, 561·952114 
TELEX: 2226009 SANS El 
FAX: (03) 581·4835 

LONOON OFFICE 
TEL: (01) 831·695115 
TELEX:264606 STARS LG 
FAX : (01) 430·0096 
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The TRS-80 Model 100 laptop com­
puter is a very versatile unit. It does. 
however. have some limitations in its 
hardware and software-one of them be­
ing the difficulty you encounter when you 
try to add RAM to the system . 

The 80C85 microprocessor is designed 
to address 64K bytes of memory. The 
Model 100 uses 32K of ROM for its oper­
ating system. BASIC. and other software. 
This leaves only 32K of room available 
for RAM. The device mentioned in the 
December BYTE uses the technique of 
bank switching to control the additional 
RAM. You cannot. however. have a pro­
gram larger than 32K. since a program 
cannot cross a bank boundary. 

The high cost involved in this method 
is due not only to the cost of the memory 
chips but to address decoding and sup­
port /Cs. It seems. therefore. that your a,:r 
plications will be quite limited with this 
machine. Depending on your needs. you 
might want to consider a larger portable 
with bigger RAM capacities. -Steve 

PERFBOARD 
Dear Steve: 

I have been looking for a large prototyp­
ing board. I had given up hope of finding 
such a board until I read your article 
··Build an Audio-and-Video Multiplexer" in 
the February BYTE. In it. you depicted 
what appeared to be an 8- by 16-inch pro­
totyping board. Where can I get such a 
board? 

THOMAS J. MILLER 

St. Louis. MO 

One source for prototyping boards 
(called perfboardsJ in the size range you 
require is 

Jameco Electronics 
1355 Shoreway Rd. 
Belmont. CA 94002 
(415) 592-8097 

lameco's catalog number /69P84WE is 
a sheet of Y,6-inch epoxy-glass perf­
board that is 8 !-7 by I 7 inches in size. 
-Steve • 

Over the vears I have presented man!/ dif­
ferent projects i,1 BYTE. I know mm1!1 of !/Ol1 
have built tliem and are maki ng t1se of lf1em 
in llla'1!/ wa!/S. 

I am interested in fiearing from an!I of !/Oll 
telling me wfiat !IOU've done with tliese proiects 
or how !IOU Illa!/ nave been influenced O!J the 
basic ideas. Write me at Circuit Cellar Feed­
back. P.O. Box 582 . Glastonbul'!/. CT 06033. 
and fil l me in on ~our applications. All lelters 
and pftotographs become the property of Steve 
Ciarcia and cannot be returned. 
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PROJECTIVE GEOMETRY 
AND ITS APPLICATIONS 
TO COMPUTER GRAPHICS 
Michael A. Penna and 
Richard R. Patterson 
Prentice-Hall 
Englewood Cliffs. NJ : l986 
403 pages. $4 l 

PROGRAMMING 
PRINCIPLES IN 
COMPUTER GRAPHICS 
Leendert Ammeraal 
John Wiley & Sons 
New York: 1986 
168 pages. $19 .95 

A MODEL 
IMPLEMENTATION OF 
STANDARD PASCAL 
Jim Welsh and Athol! Hay 
Prentice-Hall 
Englewood Cliffs. NJ : 1986 
483 pages. $49.95 

PROJECTIVE GEOMETRY 
AND ITS APPLICATIONS 
TO COMPUTER 
GRAPHICS 
Reviewed by 
John D Unger 

Imagine writing graphics programs that can show a 
three-dimensional perspective drawing of a specific ob­

ject. or designing programs that let you zoom in pn a cir­
cuit board layout to see progressively finer details. Projec­
tive Geometr!J a11d \ts Applicatio11s to Computer Graphics by 
Michael A. Penna and Richard R. Patterson explains how 
to manipulate such graphical concepts and teaches the 
fundamental principles of projective geometry. The book 
will be most useful to experienced programmers who 
need to write sophisticated graphics applications that use 
two- or three-dimensional perspective and projeCtions. 

Penna and Patterson's book is not for those not mathe­
matically inclined. It is a math/analytic geometry book. and 
as such. the prerequisites for using it include analytic 
geometry and calculus. a computer background. and 

ILLUSTRATED BY TAMAR HABER·SCHAIM 

familiarity with matrix nota­
tion and simple matrix 
operations. 

Focus ON DIMENSION 
Projective Geometry a11d Its Ap­
plicatio11s to Computer Graphics 
is liberally sprinkled with 
helpful examples and illus­
trations. Chapters are divid­
ed into sections. each with 
its own set of exercises. It 
would be more convenient 
for a nonclassroom situa­
tion if the book also con­
tained an answer section 
for at least some of the ex­
ercises. Most of the book is 
devoted to teaching the 
mathematics of projective 
geometry: only 145 of the 
book's 400 pages deal with 
applying the mathematical 
principles to computer 
graphics. 

The first of two chapters 
devoted to computer graph­
ics gives an overview of how 
projective geometry is ap­
plied to writing computer 
graphics applications and 
centers on a two-dimen­
sional graphics program. 

The second chapter covers the more complex subjects of 
three-dimensional graphics. perspective views. hidden-line 
techniques. rotational graphics. and the like. 

These two chapters also introduce several key concepts 
concerning how to transform an object's coordinate system 
to the natural coordinate space of the graphics device. A 
good example involves mapping the x.y coordinates of an 
office building's floor plan onto the row and column coor­
dinates of your screen. The authors pay special attention 
to coping with computer-related problems that arise in dis­
playing two-dimensional graphics. The finite size of the pix­
els on a screen and their aspect ratio must be taken into 
consideration, as must their relationship to the actual 
screen size in inches. Because the size of a display area 

(w11ti11ued) 
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ARTEKMADA' 
TAKE THE NEXT STEP 

FOR ONLY $495! 


A1lo's powcrfol features make ii lh• prugromming lnngunge of r hoice for 
today'& complei< soflwnre. Anck Ado is 1hc 111 0~ 1 advunc"d Adu rompilc-r for PCs. 

Artek Ada is a new approach to personal computing. Our 

fast and efficient Ada compiler runs on a va nilla PC, XT or 

AT with 384 Kb RAM, giving you unprecedented power and 

ease of use. But don ' t take our words for it . Take Artek Ad a 

out for a test drive yourself. Order a Demo diskclle today! 


Artek Ada is an extensive, totally upwards-compati ble 
implementation of th e 1983 ANSI Ada military tandard . It 
compiles amazingly fast and includes an Ada Programming 
Support Environment to greatly enhance productivi ty. In the 
APSE we have integrated the compiler with a powerful ed itor 
and a high-level debugger. 

True to Artek's PC heritage the co mpiler is not copy­
protected , and the complete source code for the Ada library is 
included free of charge. 

We are now working on a new, validated version of Artek 
Ada, expected to be avai lab le in the fir t half of 1987. You 
will be able to trade in your compiler at full price, if you 
decide to upgrade. 

Artek Ada is idea lly suited for universi ties and in-house 
training. Our new, low price and aggressive educational and 
volume discounts won't stretch your budget. 

For orders or info rmation call toll-free 1-800-PC-ARTEK. 
in New Jersey or outside the co ntinental U.S.A. call 
201-867-2900, or write to our address. 

A free brochure is n\lailahlc on rc,1ur. .c; t. Ou r Demo kit, including the rcol 

co mpil er wit h a ·1 0~ 1 i nc ma.x imum program leng th costs S 29.95. i11clu1 ling 

p&p onywhcrc in lhc wo rld. The compiler cos ls S 495.00. VISA, MC and 

AMEX acccp1cd. In New Je rsey 11dd 6% sa les 1ax. Ou1sidc 1hc U.S.A. 11dd 

$20.00. Please pay with rrcdi1 card or a bank draft . p•ynb le i11 U.S. Onll ars. 

drawn on o U.S. bank. 


Den ier and tl ist ributur in q ui r ies wel come. 

CALL:l-800-PC -ARTEK 

Arte k Co rpora tio n, 100 Scavicw Drive, Secaucu s, .I 07094 

r t e 
And: i ~ a t r.uJ c urn.r~ ol Atl c ~ Coq 1or:i tiou. Ada ii; :1 ri,: gi~h: rnl tr:uil: marl. 

uf the: U.S. Gu\'Crr11m:: 111, AJPO. 
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on a CRT is difficult to measure accurately. the authors 
recommend drawing squares on the screen while varying 
the value of the aspect ratio until the best possible results 
are obtained. They also point out that the aspect ratio of 
the plotter or printer used with a given microcomputer fre­
quently differs from that calcu lated for the CRT 

A SIMULATION 
The chapter on three-dimensional graphics includes an in­
triguing section on writing a program that simulates an 
enhanced attitude indicator or artificial horizon indicator 
for an aircraft. It produces an image similar to that seen 
on programs like Flight Simulator. but the ground is shown 
simply as a gridded network of lines without any topo­
graphic or cultural features. This program is rather com­
plex and uses sophisticated projection techniques. It looks 
like it would be fun to attempt to write this program for 
a microcomputer. though quite a challenge as well. 

The programs and program fragments in these two 
chapters are written in pseudocode. which keeps the book 
from being software- or hardware-specific but prevents the 
reader from having source code that could simply be 
copied and then run on a computer. The pseudocode sam­
ple programs give Projective Geometry a much broader au­
dience than programs written for a specific computer or 
language would. However. readers have to know something 
about pseudocode and how to translate this generic lan­
guage into their favorite source code. The authors indicate 
that the programs in the book have been implemented on 
various mini- and microcomputers using Pascal. FORTRAN. 
and BASIC 

APPLICATIONS 
The au thors wrote their programs with the assumption that 
the reader has some sort of graphics library. This library 
should conta in certain primitive graphics functions or pro­
cedures. These can be nothing more complex than the 
graphics available with the CW-BASIC interpreter. which lets 
you use commands such as MODE. LINE. PRINT. WINDOW. 
VIEW. and PSET. The book·s role is to combine these com­
mands with some matrix operations to produce a program 
that appl ies the principles of projective geometry. 

I implemented a si mple version of the authors· Graph2D 
program for my AT&T PC 6300 using a C compiler and 
some graphics library functions I wrote. The only procedure 
in the program that I couldn·t duplicate was one to write 
character strings on the screen at different scales and 
rotated at various angles to the horizontal. This simple yet 
powerful program lets you view any part of a two-dimen­
sional picture at an arbitrary scale and translated or rotated 
any amount. It is the type of program that has applications 
for floor plans of buildings. electronic micro circuits. or 
maps. 

Unfortunately. the book does not discuss the details of 
how to write specific graphics procedures. such as the best 
(fastest) way to draw a line between two points. The 
pseudocode examples simply call a function such as Draw­
LineFrom(UO,VO)To(U1 ,V1). lt is up to the user to figure out 

tcont imied) 



Software Graphics 
CHARTMASTER 
DIAGRAPH 

$219 
$309 

Ne1work Applications 
DBASE Ill LAN PAK 
KMAN2 

$599 
$899 

Olsclav Boards 
HERCULES GRAPHICS 

CARD $199 

Mon itors 
AMDEK310A 
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Word Processing 
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FINAL WORD II 
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OFFICE WRITER/ 
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WORD PERFECT 
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LanguageslUI lht les 
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COPYWRITE s 45 
FASTBACK s 89 
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COMPILER s 289 
MS BASIC COMPILER s 249 
MS FORTRAN s 229 
NORTON UTILITIES s 59 
QUICK BASIC $ 69 
TURBO PASCAL s 69 
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XENIX SCall 
ZERO DISK s 70 

Desktop Envuonmen Is 
DESOVIEW $89 
GEM DESKTOP S39 
MS WINDOWS $89 
SIDEKICK $49 

Hardware• 
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VENTEL 1200 PLUS 
WATSON 

Mass Slornge/Backup 
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PRINCETON SR·12 
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TAXAN 122 AMBER 
TAXAN 630/640 

Networks 
AST PC NET 
NOVELL 
ORCHID PC NET 
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BROTHER 
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EPSON FX·85 
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ijplEi;l data from multiple devices to one port 
n a computer with an H-series multiplexer from 

BilYfech. Its versatility makes it the ideal choice for 

data collection and control applications. You tailor this 


multi-function device to your own environment by 

selecting one of six modes of operation: time-division 

multiplexing, port expansion/ sharing, or four types 


of buffered message multiplexing. 


The Model-H is a stand-alone RS-232C multiplexer 

that connects between one host computer and 


up to 17 peripheral devices. It provides fu ll duplex 

transmission of asynchronous data at speeds up to 


19,200 bps. Selecting the mode or multiplexing 

(and also the baud rates, control character, data block 

size, message terminating character, etc.) is as easy as 


answering questions from a menu. All parameters 

are saved permanently in non-volatile memory. 


In a size to fit large and small applications: 

The 525H with four peripheral ports, $395. 

The 528H with eight peripheral ports, $649. 


The 5212H with eleven peripheral ports, $1,095. 

The 5218H with seventeen peripheral ports. $1.495. 


CAll FOR YOUR FREE BROCHURE 

800 523-2702 

Bay Technical Associates, Inc. 
Highway 603, PO Box 387 
Bay St. Louis, MS 39520 
Telephone 601467-8231 
Telex 910-333-1618 B4YTECH 

Inquiry 48 

BOOK REVIEWS 


how best to write or implement this function using his or 
her particular software and hardware. 

CRISP STYLE 
Given the textbook nature of Projective Geometry. Penna and 
Patterson have adopted a lucid and fairly easy-to-read 
writing style. Make no bones about it. though. the book 
uses a quantitative approach to the subject there is very 
little descriptive material. The organization of the book is 
straightforward and logical. First the math is presented and 
then the applications with examples. Fortunately for com­
puter types. the two chapters on computer graphics appli­
cations are among the easiest to read . There is about as 
much jargon as you might expect from a math-oriented 
textbook: you won"t be coddled. 

Joh11 D. U11ger (P.O. Box 95. Hami/to11. VA 2 2068) is ageophysicist 
for the U.S. govemme11t who uses computers to help study the geologic 
structure in earthquake-prone regio11s of the eastern U.S. 

PROGRAMMING PRINCIPLES 
IN COMPUTER GRAPHICS 
Reviewed by Steve Cunningham 

0 f his book Programmi11g Pri11ciples i11 Computer Graphics. 
Leendert Ammeraal states that "for anyone who 

teaches computer graphics. at least some parts of the 
book wil l be useful. '" I'll go beyond that. The book is 
among the best starting points I've seen for people who 
need to learn computer graphics. be they students. 
teachers. or programmers. This slim volume offers a con­
cise. concrete introduction to graphics that prepares the 
way for additional graphics work. It assumes only that you 
have previous programming experience. 

GENERAL APPROACH WORKS 
Some books cover a lot of material but skimp on the 
details. This one. however. picks its topics carefully and 
describes each one fully. What Ammeraal covers is line 
graphics. and he does so in a very thorough. device-inde­
pendent fash ion. Al l the topics he discusses have com­
plete program listings. His vehicle is C. which could well 
be the best modern graphics language. Though he uses 
UNIX C and some of his programs are filters that pre­
process scene data for later graphic programs to use. his 
programs are readily adaptable to other systems or even 
other languages. The reader needs to provide only the 
most elementary move and draw routines to make the pro­
grams work on essentially any system and provide out­
put to a wide variety of devices. I have written my own 
graphics package. and I was able to adapt programs readi­
ly. even in a raster graphics environment. 

The approach of this text is far superior to that of most 
microcomputer graphics books. By treating the topic in 
a device-independent way. Ammeraal covers a great deal 
of material very clearly. Most graphics books. on the other 
hand. tend to spend so much time discussing machine­

1co"rimied1 
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Get anew handle 

on your business with SBT 


Now you can handle up to 254 users, all 
working in the same data files, with the SBT 
MultiNet Database Accounting Library. The 
accounting software written in dBASE Ill PLUS. 

So whether your business is large or small, 
you can grow to the limits of the most advanced 
PC networks available. 

When you want that special report, or your 
business needs something we didn't think of, 
you can quickly and easily modify our programs 
to meet your needs exactly (because our dBASE 
source code is included) . 

And if you don't have time to make the 
changes yourself, there's a nearby consultant 
who can make them for you. 

So if your company has two users or two 
hundred and fifty, you can add customers, update 
records, and have as many people enter orders 
as it takes to keep your business growing. 

Isn't it nice to know there's software 
you can't outgrow? The SBT MultiNet Database 
Accounting Library. 

Now you can get a new handle on your business. 

Three Harbor Drive Sausalito, CA 94965 
(415) 331-9900 

Call today for our demo disk and brochure. 
{415) 331-9900. 

THE SBT DATABASE ACCOUNTING llBRARY. 
dProfessional Time & Billing $395 
clOrder Sales Order processing $195 
dlnvoice Billing / Inventory Control $195 
dStatement Accounts Receivable $ 95 
dPurchase Purchase Order $195 
dPayable Accounts Payable $295 
dPayroll Payroll / Labor $395 
dLedger General Ledger/ Finance $395 
dAssets Asset / Depreciation $295 
dProject Project I Job Accounting $395 
dProperty Tenant/Unit Management $395 
dBackup Menu / Backup $ 65 

MultiNet versions $200 additional per module 

Call today for the name of the SBT consultant 
in your area. 

*Compiled versions also available. dBASE Ill and dBASE II are registered trademarks of Ashton-Tate, Inc. Copyright 1986, SST Corporation. 
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Little Board/186™.•. . $49 5 
High Perfonnance, Low Cost PC-DOS Engine 

Boots IBM PC·DOS 
~:---- (not Included) • . , . 

OPTIONS 
PROJECT BOJJtD/ 186'" . odds 25 
square Inches or wire wrop 
protol',?e oru with buttered and 
pre-decoded 80186 bus Interlace 
for Little Board/ 186 

EXPANSIOH/ 186'" . odds frve key 
options to Little Board/ 186 

• 512KRAM 
• 8087 co-processor 
• Bottery-backed Real Time Clock 
• 	 2 RS232/422 sync/osync serial 

ports 
• 1/ 0 expansion bus 

VIDEO RAM EMULATOR'" ·allows 
use of software: that 'Writes to 
dlsp~ controller "VIDEO RAM" 

SCSl/ IOP'" • pe1111i1S connection or 
off·the-she\f STD bus Industrial 1/0 
Interlaces (onaloS, di9it<il, serlol, 
display, power control, etc.) 

DISTRIBUTORS 

ARGOmNk FACTORW., SA, '1-0018 (03 ) 66 20 20, n.x 43558 UK: AMBAA 
11.X 224-0B AllSTRAUA: ASP SYSTEMS LTD., 0296 35511, nx 83H27 
MICJtOCOMPUTERS, (613) 500-0628, FINI.AHO: SYMMETRIC OY, 358-0-585·322, 
TI.X 36587 llEl.GIUM: CENTI<E ELECTltONIOUE nx 121394 FRANCI: EGA!. PLUS, 
LfMPEREUR, (041) 23--45·41, n.x 4262 1 (1 )4502-1800, 11.X 620893 ISAAEI.: ALPHA 
BllAZIL: COMPllt.EADER COMPUTADORES lCRMIWJ.S, LTD., (03) 49·16-95, 11.X 341667 
llllA, ('1) 262·1939, n.x 416132 CNW>lo.: SWEDEN: A8 AKTA, (OB) 54-20.20, n.x 13702 
Tl!fM, (604) 438-9012 DENMARK: DJINBIT, USk CONTACT NJO>RO COMPUTERS INC,. 

IBM , IBM (Orp.f 8018b , lntd, Coq:>,, 

I 

COMPUTERS, INC O RPORA TED 

67 East Evelyn A.vc, •Mountain View, CA 94-041•(415)96!1-0!130 
TELEX 494-030!1 •FAX (415) 96!1·104!2 
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• Three times the COMPUTING POWER of 
o PC 

• 	Dot<! ond File Compatible with IBM PC, 
run• "MS-005 generic" programs 

• 	 8 MHZ 80186 CPU, OMA, 
Counter/Tlmers, 128/ 5 12K RAM zero 
wait st<ites, 16-128K EPROM 

• 	 Mini/Micro Floppy Controller 
( 1 ·4 Drives, Single/ Double Density, 
1·2 sided, 40/ 80 track) 

• 	 2 R5232C Serial Ports (50 ·38,400 
boud), 1 Centronlcs Printer Port 

• 	 Only 5.75 x 7.75 Inches, mounts 
directly too 5·1/ 4' disk drive 

• Power Requirement: +5VDC ot 1.25A; 
+12VDC ot .05A; On boord • 12V 

converter 


• 	 SCSl/PlUS'" multi·moster 1/0 
exponsion bus 

• Software Included: 
• 	PC·DOS compatible ROM·BIOS boots 

DOS 2.xond 3.x 
• Hord Disk support 

BOOK REVIEWS 


dependent questions that good general questions are 
slighted. Moreover. the general approach can be imple­
mented easily on any computer. 

GRAPHICS TOPICS DISCUSSED 
Ammeraal starts with two-dimensional graphics and covers 
transformations. windowing and clipping. recursive draw­
ing. and B-spline curves-all in 30 pages. He conveys more 
useful information here than most books do in twice the 
space. He then goes on to three-dimensional topics. in­
cluding geometry. decomposing polygons into triangles. 
perspective drawing. backface removal. a hidden-line 
algorithm. and some applications. He includes all the 
mathematics required for his techniques. but readers will 
need some background in math and trigonometry. 

The book has two special technical features. First. it in· 
troduces the viewing transformation. the fundamental part 
of 3-D viewing. by locating the eye point in spherical coor­
dinates. This makes the transformation's matrix much 
clearer than the conventional Cartesian approach but is 
almost never done in standard texts. Second. the technical 
centerpiece of the book is its hidden-line algorithm. This 
is a difficult problem-more difficult than the hidden­
surface problem-and its solution is carefully and fully 
developed. The algori thm is a special case of the classical 
Roberts algorithm. so it is not as unique as the author 
feels. However. it works well. is of reasonable length so 
its source code can be fully included in the book. and is 
used to produce some very nice illustrations. For a more 
technical discussion. see David F. Rogers's Procedural 
Elements for Computer Grapnics (McGraw-Hill. 1985). 

PROVIDES BASIC TOOLS 
As good as it is. Programming Principles in Computer Grapnics 
is far from a complete source of graphics information. It 
makes no attempt to cover such topics as raster graphics. 
surfaces. color. lighting models. fracta ls. or ray tracing. 
After working through Ammeraal 's book. you will have the 
tools you need to go on to these areas and work through 
more advanced texts such as lames D. Foley and Andries 
van Dam's Fundamentals of Interactive Computer Grapnics 
(Addison-Wesley. 1982) or D. Donald Hearn and M. Pauline 
Baker's Computer Grapl1ics (Prentice-Hall. 1986). 

Steve Cunningnam teaches computer science at ~lifornia State Univer­
sity. Stanislaus (Computer Science Department. Turlock. CA. 95380) . 
He is chairman of ACM-SIGGRAPH's Education Committee and 
the autnor of SIGGRAPH's Computer Graphics Education 
Directory. 

A MODEL IMPLEM ENTATION 
OF STANDARD PASCAL 
Reviewed by Paul E. Hoffman 

A Model Implementation of Standard Pascal by Jim Welsh and 
Atholl Hay has many goals: to put the source code 

for a complete implementation of ISO Standard Pascal into 
(wnti1111edl 
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PANASONIC®PRINTERS. 

THEY'RE GENERATING ALOT OF 


GOOD PRINT. 

The good reviews keep rolling in. And, as you 

can see, the critics agree: Panasonic printers are 
real winners! 

But chat shouldn't come as too big of a surprise. 
After all, 
Panasonic 
printers 
offer the 
advanced 
features and PC WEEK- JUNE 11, 1986 

ease-of-use you've come to expect from Panasonic. 

--~· · 

So, whether your business is big, small or in­
between, you'll find a printer with features to love 
every bit as much as the critics. Like-as one 

-
with mis lin1~ ,.. .....e::r. 

As faras I'm concerned. the KX-PI091 

produces not near letter quality but rather 

true letter quality in this mode. You 'd real­

ly have to strain to distinguish it from type­
writer qual~ty . Kno · 
 call 

company produced fast, courteous, 
and knowledgeable answers. -

•Qr: 

PC-SEPT. 17, 1985 

reviewer observed-extraordinary near-letter­
quality on our dot matrix models. They also 
come standard with impressive high-resolution 
graphics capability. So you can add graphs, 
charts, illustrations-even your company's logo. 

Not to be outdone, all our daisy wheel printers 
give you sophisticated advances like boldface, 
shadow and underline. 

Of course, we've put just as much care into 
the human side of our printers, too. You'll find 

switches and buttons that let you change print sizes 
and styles right on the printer rather than through 
the computer. And, with our continuous, self 
re-inking ribbons, you'll find yourself changing 
ribbons . I"·. .. .111Ct: v1 UI<.uuu 

KX-b151. It is a well-built product
less often. that promises to deliver many hours of 
When you do, trouble-free operation . The print quali­

ty is clear and well-defined . The align­
our snap-in ment of characters on adjacent lines is 

also excellent. a sign of a well-designed cartridge 
pap~r,and prin~whee l transport svstem 

makes it a snap. 
Finally, just when Pc PRODUCTS-APRIL, 1985 

you thought all this would be 
hard to top, there's more: all our printers are backed 
with an unprecedented two-year limited warranty. 

Now that you've reviewed all of this for yourself, 
call toll-free 1 (800) PIC-8086 for the name 

of the dealer 
~d . 

nearest you. as­
oap- Or you can 

:re is 
definitely rates a look. 

l -::;; 30. 1 µuunds . "l.i-ke 'ali th;'p~~: 
asonics we tested at, the 1592 comes 
with the company's exceptional two­
year warranty. And like all of them, it 

write to: 
Panasonic 
Industrial 

PRINTERS BUYERS GUIDE & HANDBOOK #3 Company, 
Computer Products Division, Two Panasonic Way, 
Secaucus, NJ 07094.You'll see how easily 
Panasonic printers generate good print for you. 

And you'll agree: THE EASIER, THE BETTER. 

Panasonic 

Office Automation~OA~ 
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POWER SUPPL'f 

ROM/BIOS 
CHIP 

FLOPPY DISK 
DRIVES 

METAL 
CHASSIS 
AND COVER 



Everyone seems to be jumping on the bandwagon. 
Today, companies that weren't there yes terday, and 

may not be there tomorrow, are building computers from 
easily assembled components. 

The result is a sea of computer clones with little to 
distinguish one from another. 

THE PANASONIC DIFFERENCE-A POWERFUL 
BUSINESS ALLY. Our approach to offering you a computer 
was entirely different. We looked at what would work best 
for you and your business. 

The result is the Panasonic Business Partner 
and Panasonic Business Partner 286. Two powerful 
business allies, designed to answer your most demand­
ing computer requirements. 

YOU CAN SEE THE DIFFERENCE 

PANASONIC MAKES. With our long, 


unparalleled heritage in video tech­

nology, you get high-quali ty, high 

resolution monitors. An optional 

Panasonic CGA PLUS board is 

switchable to Jet you use a color or 

monochrome display for both graphics and text. 


BUILT-IN FLEXIBILITY. No two businesses run exact ­
ly the same way. So you can configure the Business 
Panners to your own individual needs. In addition to 

their built- in floppy 
disk drives, you 

~~~~ II can add a hard 
disk drive, addi­

===~~~ 	 tional half-height 
drives- even a 
magnetic tape drive. 

SPEED AND PERFORMANCE. The Business Partner 
286 is built with maximum power and speed. Its 80286 
processor runs at 6 MHz or 8 MHz, with the ability of 

addressing up to 15Mb RAM. 
The Business Partner, with its 8086-2

iJ processor, runs at 4.77 MHz, 
.J and for projects that need added 

- acceleration, it wi ll run up to 
7.16 MHz. 

FUTURE GROWTH. Both Business Partners have 
been designed to grow as your business grows. Extra 
slots are built in to offer 
you the flexibility­
now and in the fucure­
to add on cards for 
high resolution graphics, 
communications accessories and other peripherals. 

· IBM is a rcgisoc rcd [rademark of 1hc Jn1cma[ iona l Busin ess lvbc hi ncs Corp. 

POWER TO SPARE. As your business grows, you'll 
put greater demands on your 
Business Partner. Don't worry, 
it can handle it. With 130 watts 
on the Business Partner and 
220 watts on the Business 
Partner 286, you'll be able to 
drive additional peripherals 
and expansion boards. 

IMPORTANT DESIGN CONSIDERATIONS. The deluxe, 

detachable keyboards on both models have been designed 

for comfort and ease 

of use. We've separa- · - ~­
red the cursor keys ~sms;\'i)C)~­

and numeric keys 

for quick, convenient 

access. Swivel monitors adjust for each operator. On the 

Business Partner 286, you can lock the cabinet with a key 

to help prevent tampering and prying. 


SOME REASSURING LAST WORDS. You'll find the 

®
Business Partner compatible with the IBM* 
PC/ XT. And the Business Partner 286, 
with the PC/ AT. So you'll be able to run the 
most popular software. You'll also get compat ­

ibility with Panasonic's wide range of quality 
peripherals, for the complete Panasonic office. 

And more importantly, both Business Partners are 
from Panasonic, the company fim1ly committed to building 
a high-quality and dependable reputation in computer pro ­
ducts. So both are backed with a full-year limited warranty. 

For more information, and the location of the dealer 
nearest you, call 1-800-PIC-8086. Or write: Panasonic 
Industrial Company, Computer Products Division, Two 
Panasonic Way, Secaucus, NJ 07094. And discover how 
the right Business Partner can make running your business 
easier. You'll see: THE EASIER, THE BmER. 

Panasonic 

Office Automation~ 
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AT LAST: Professional 

Typesetting Capability 


For PC Users 

With PC ~TM - the best-selling full 
implementat ion of Professor Don Knuth's 
revolutionary typesetting program TEX· 
FINEST Typeset Quality Printing From: 


dot matrix laser phototypesetter 


00 1 
E~ 
i:l I 

WIDEST Range Of Output Device Drivers: 

• Epson FX , LQ • HP La crJet1 

• Toshiba • Apple LaserWriter 
• Corona LP-300* • APS-5 phototypesetter 
• Screen preview , with EGA or Hercules card 

MOST COMPLETE Product Offering: 


PC TEX (not copy protected) include th following : 

•	 Our pec ially written PC'JEX Manual , which en­

ables you to tart using TEX right away. 
• Custom 	 ' macro packages" that provide formats 

for Jett.er , manuals, technical documents, etc. 
• 	The lffi'IEX document preparation system , a full­

featurcd macro package for preparing ar ticles, 
book , reports , etc., and 1\'l'EX User 's Manual. 

• AJvtS-TEX developed by the Amer. Math. Society 
for professional mathematical type etting. 

Site licenses, volume discount " and interfaces to 
PC Paintbrush , PC Palette, FancyFont aml Fontrix 
are also available. 

PRICED FROM ONLY $249.00! 
(Printer drivers and interfaces add itional.) 

Laser printer, 
fonts & software 
from $2995.00 

For IBM PC/XT, AT or compatible, DOS 2.0 or higher , and 

512K RAM . Ha.rd disk required for printer d rivers and fonts . 

*HP LaserJet and Corona require add itional interface boards. 


For more information call or write: 

Personal 'JEX, Inc. 
20 Sunnyside, Suite H, Mill Val ley, CA 9494 1 (415) 388-8853 

This ad , with space for the photograph , produced by PCTE;X. 

Typeset on t he Epson FX80, the Corona LP-300 laser prin ter , 


and the Autologic APS-5 phototypesetter . 

Tl!X l s a t.rad e mar k o f 1.he Am eri ca n M a th e m a ti c a l Soelc-1.y . M anuro.c· 
l. urc r s' p.- o du C: l n a rn cs a. r e lradern a d: s o f l nd lv 1dua. I m a n u f a ct u r e r s . 
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BOOK REVIEWS 

the public domain. to show good Pascal programming 
style by example. to explain how to implement a complete 
p-code system efficiently and coherently. and to detail the 
considerations needed to implement a robust compiler. 

The book is quite successful in these goals. Because it 
is highly technical. it will be of little interest to beginning 
Pascal programmers. However. if you are a mid- to high­
level Pascal programmer or you are interested in how com­
pilers are constructed. you will probably find this book 
fascinating. 

THREE SUBSTANTIVE PROGRAMS 

The book presents three complete and lengthy programs. 

The first and longest program is the Pascal compiler. A 

complete implementation of ISO Standard Pascal (ISO 

#7I85). it takes up about 70 percent of the book. The com­

piler produces object programs in p-code. 


The second program is the P-machine that interprets the 
p-code from the compiler and executes it on the target 
machine. The P-machine is designed to run on almost any 
computer and has no CPU-specific instructions in it. The 
P-machine program has an interesting feature: If a p-code 
program terminates abnormally. the P-machine saves a file 
with run-time information. This is processed by the "post­
mortem generator ... 

This th ird program reads the "corpse" file that is left by 
the P-machine and gives the programmer val uable infor­
mation on exactly what went wrong in the program. It 
analyzes the state of the "dead" program by comparing 
its values to those of the files generated by the p-code 
compiler. 

A SOUND STRUCTURE 
A Model Implementation of Standard Pascal consists of a bit of 
front matter and these three heavily commented pro ­
grams. All of the text that you would normally find in a 
book is program comments here. This novel approach has 
forced the authors to present their material in the same 
order as it appears in the programs. Of course. this means 
that the programs must be very well structured or the 
book wouldn't make much sense. Fortunately. the pro­
grams are put together very well and the book is quite 
readable. 

The chapters consist of the functional parts of the pro­
grams. For example. the chapters in the postmortem gen­
erator section include an overview. global definitions. diag­
nostic file-reader procedures. error message output pro­
cedures. a symbolic variable lister. and a driver program. 
Each chapter begins with a discussion of the code and 
an explanation of some of the variables used by the func­
tions and procedures in the chapter. 

In addition to the chapter opening. each routine and 
function in the programs is commented in two ways. Most 
program units are prefaced with the kind of material you 
would expect in a book. This consists of a few paragraphs 
explaining the purpose of the unit. its input and output. 
and notes on implementation. Some statements in the rou­
tines and functions are also commented. The variable 

{conti1med) 



Technical & Other 
Info. (602) 246-2222 

Call for programs 
not listed 

DATA 
PRODUCTS 

SPECIAL 
WORD PERFECT 

$195 

TOLL-FREE ORDER LINE 1-800-421-3135 

DATA BASE MANAGERS 
Clipper . . . .. ....... .. .....• $329 
Clou t 2 . ... . ... .... .. . .. ... . 117 
Condor Il l .... ... .. . ... . .... 310 
Knowledgeman II Package . . . 365 
Powerbase 2.2 . .. . ... ... . . .. 212 
Q&A .. . .. ..... .. . . . ........ Call 
Quickcode . ... . . .. . . ... ... . 138 
Quickreport · . . ..... . .. .. . . .. 138 
Revelation .. . . . . .. ... .. ... . . 445 
R: Base System V ... .. ... .. . 365 

WORD-PROCESSING 
Easy ... . .... . .. . . .. . .. . . . .. . 88 
Microsoft Word . . .. ... .. . . . . 252 
Multimate Advantage ..... . .. Call 
Peachtext 5000 .... . . .. . ... . 145 
Volkswriter 3 .... . ..... . . . .. 139 
Webster Spel lcheck . .. ... . . . . 37 
Wordstar . .. .. . .. . . . . . .... .. 162 
Wordstar Propac . . . . . . . . . . . . 233 
Wordstar 2000 ... . . . ... .. . . . 233 
Word star 2000+ ... . .. . .. . ... 278 

SPREADSHEET 
Microsoft Multiplan . ...... . . . 108 
Spreadsheet Auditor 3.0 .... .. 82 
Supercalc 4 .. .. . . ... ..... . . Call 
VP Planner .. . ... . . . .. . .. . . .. 49 

ACCOUNTING 
BPI AP, AR, PR, GA ... .. ·. 299 ea. 
Cyma .. .... .. ... .. . ... . .... Call 
Dae Easy Accounting .... .. . . 39 
Dollars & $ense . ... .. . . ..... . 94 
Managing Your Money 3.0 . .. Call 

INTEGRATIVE 
Ability .. . . .. . . .. . .. ......... 59 
Enable . . . .. ... . . . . ......... 312 
Smart Software . .. . .. . ... .. . Call 

COMMUNICATION 
PROGRAMS 

Carbon Copy .. .. ... .. .. . . .. 415 
Crossta lk .... . .... .. . . .. . . . .. 89 
Remote . . . . .... ... .... . . . .. . 89 
Smartcom II .... .... .. ....... 83 

GRAPHICS 
Chartmaster .... ..... . .. . . . . 199 
Energraphics 2.0 .... ...... .. 269 
In-A-Vision .. .. .. .. . . ... . . .. 249 
Microsoft Bus Mouse . . . ... . . 106 
Microsoft Chart . . .. ......... 164 
Microsoft Serial Mouse . . . . .. 119 
Newsroom . . . . . . . . . . . . . . . . . . 31 
PC Mouse W/ DR Halo II ..... 106 
Printshop .. .. ... . .... .... ... 33 
Signmaster ..... . .. ... . . .... 132 

PROJECT MANAGER 
Harvard Total Project .. . ..... 262 
Microsoft Project ... .. ..... .. 219 
Super Project Plus . . .. ... . . . Call 
Timeline 2.0 ..... ..... . . . . . . 209 

No Charge for Masler Card or Visa 

EDUCATIONAL 
Flight Simulator ... . .. ... . . . . $28 
Turbo Tutor II . ...... . .. .. ... 25 
Typing Tutor Ill .. .. . . . . ..... Call 

LANGUAGES 
Lattice C Compiler ... .. . ... . 242 
Microsoft C Compiler ........ 249 
Microsoft Fortran . . . . ... .... 195 
Microsoft Macro Assembler . . . 84 
Microsoft Pascal Compi ler ... 166 
Microsoft Quick Basic ........ 55 
Ryan McFarlan Fortran ...... 305 
Ryan McFarlan Cobol . . . . ... 479 
Turbo Pascal w/8087 + BCD . . 55 

UTILITIES 
Copy II PC ....... . .......... 19 
Copywrite . . . . . . . . . . . . . . . . . . . 39 
Desqview . ..... ... . . .• .. . . .. 55 
Double Dos .. . ....... . .. . . . . 27 
Fastback ......... . ...•..... . 85 
Microsoft Windows . .. .. .. . . . . 55 
Norton Uti lities 3.1 . ....... ... 48 
Prokey 4.0 .. . . . ... . ........ .. 70 
Sidekick (unprotected) ....... 47 
Sideway 3.1 .. .. . .. . . .. .. . . . . 36 
Superkey . . . . . . ... . . ......... 39 
Traveling Sidekick . . .. ....... 39 
XTree . ... . ....... . . ... .... . . 27 

ACCESSORIES 
Copy II PC Board . . . .... . . .. . 75 
IBM 135 watt power supply . . . 59 
Mini Micro Parallel 

Print Buffer ................ 69 
Masterpiece . . ..... . . .•.. .. .. 88 
Masterp iece Plus . .. . ........ 113 

INCREDIBLE VALUE 
National ly advert ised boards for 
IBM PC and most compatibles 
at give away prices. 
Keyboards (similar 

to5151) ............... $79 
Monochrome Board w/printer 

port (s imilar to Hercules 
Graphics) . .. .. . .. ..... $79 

Expansion Board 
0 to 576K .............. $42 

Multifunclion Board w/game 
port (similar to AST 
six pack) . .. . .... . ... . . $79 

Four Drive Floppy 
Controller . . . . . . $39 

Color Card w/o printer 
port . . . .. . . ..... ....... $69 

Color card w/printer 
port ... .... . ... .. . . ... . $79 

HARD DRIVES 
Bernoulli 20 MB w/cont. .. . . 2077 
Filecard 20 MB ..... . .... .. . 555 
Maynard 20 MB Hard Card . .. Call 
Plus Hardcard 20MB ... . .. . . 665 
Seagate 20 MB Int. w/cont. ... 385 
Seagate 30 MB Int. w/ cont. ... 479 
Seagate 30 AT Int. . . . . . .. . .. Call 

For your Holiday Shopping, we have extended our 
hours to: Monday, Wednesday & Thursday - 7 
am-9 pm; Tuesday & Friday - 7 am-5:30 pm; 
Saturday 9 am-5 pm; Sunday 10 am-2 pm. MST. 

KEYBOARDS 
Keytronics 5151 . ..... ... . . . $155 
Keytron ics 5153 ... . ......... 255 

PRINTERS 
CANON LASER ... .. . . . . ... 1939 
CITIZEN 
MSP-10 ...... . ......•. . . . . . 279 
MSP-15 . . . .. . .. . .... . .. . .. . 379 
MSP-20 . .. .... . ... . .. ...... 315 
Premiere 35 Daisywheel ..... 469 

EPSON SPECTACULAR 
Hurry - Ca ll us now for special 
low. low pricing on the following 
Epson printers: 

FX86 
LQ800 
EX800 
LX86 

FX286 
LQ1000 
EX1000 
LQ2500 

Pricing good through December 
31 . 1986. 

FUJITSU 
DX2100 Parallel .......... . . . Call 
DL2400 Ser/ Par .. . . .. . .•.... Call 
LASER IMAGE 2000 
NEC 
NEC P5XLP ............... 1126 
NEC P7 Parallel .. ... . ..... . . 635 
NEC 8850 ........... . ... . . 1098 
NEC P6 Parallel . . . . . . ...... . 455 
OKIDATA - Call on all models 
PANASONIC 
1091 . . . .. .. . . ..... .. . . . . . . . 235 
1092 ... . .. . .. .. ... . • . ... . . . 299 
1592 ....................... 425 
KXP3151 ........... . .... . .. 399 
STAR MICRONICS 
LV1210 .. . .... .. .. ... .. .... 179 
NB15 . ....... .. . ... .... . . .. 975 
NX10 . . . .. ... • . .•. . • .. . .... 232 
SG15 .. .... ..... .. . ... .. .. . 365 
SR15 .. .. . . ... . . .. ..... .. . . 585 
TOSHIBA 
P351 . . . ... ..... ... . . .... . .. 969 
P341 . . . . . . . . . .. . . ..... . . .. . 768 
P321 ............. . ....... .. Call 

MONITORS 
AMDEK 310A . .. . .. .. .... . .. 142 
AMDEK 600 . . . ... . . . . . . .. .. 395 
Magnovox Color RGB ....... Call 
Multitech Color RGB . ... ... . 259 
Princeton Max 12 ... . . ..... . 159 
Samsung TTL Amber . ........ 72 
Samsung TTL Green . . . ... .. . 70 

EGA MONITORS 
AMDEK 722 . . .. .. . .. . . ... . . 502 
NEC Multisync . .. . .. ... . .. . Call 
Packard Bell EGA . . . ... . . .. . Call 

EGA BOARDS 
Everex Enhancer EGA . . ... .. 235 
Paradise Auto Switch 

EGA Card . . .. . . . . .... .. . . 359 

Quad EGA Plus . . ... . . . .. . . $349 
STB EGA Plus . . ... . .. • . . .. . Call 
Vega Video .. . .... .. .. . ... . . 299 

RAM 
64K 150NS (set of 9) . .. . . • . 11.50 
256K 150NS (set of 9) . ... ... . 30 
256K 120NS (set of 9) . ..... .. 39 

MODEMS 
Everex 300/ 1200 ...... . . .. .. 120 
Hayes 1200 . . . .. . ... . ... .... Call 
Hayes 1200B . ... ... .. ... . . . Call 
U.S. Robotics Courier 2400 . . 359 
U.S. Robotics Passwd. 1200 . . 180 

BOARDS 
AST Advantage Premium ... . Call 
AST Premium ............ .. 359 
AST Sixpac (384K) . . ...... .. Call 
Hercules Color Card . . . ..... 145 
Hercules Graphics +.. .. . . .. . 182 
Intel Above Boards . .. . . . .. . . Call 
J Lazer (Tall Tree) ... .. ... . . Call 
J Ram Ill (Tall Tree) . . . . ..... 179 
J Ram Ill AT (Tall Tree) . . . .. . Call 

COMPUTERS 

ABBOTT TURBO PC 
IBM Compatib le Computer. 
4.77 or 7.47 key selectable. 
AT style keyboard, 640K. 
dual drive, 135 watt power 
supply . . . . . . .. . .. .. . . . . Call 

or with 20 MB Seagate 
Harddrive .. .. . .. .. . . Call 

6 month limited warranty 

Corona PC .. ..... ..... . . • .. Call 

Multitech 900 Accel 
IBM AT Compat ible . 512K . 
expandable to 1 MB on the 
mother board, one 1.2 MB drive, 
195 watt power supply, MS/ DOS 
3.1. clock. 6or10 MHZ key 
selectable, soft white moni tor. 
AT sty le keyboard, 1 year 
TRW warranty . . . ... ... . Call 

Multltech Turbo 
IBM Compatible Computer. 
256K. dual drives. 8 MHZ, ports­
parallel-serial-clock. 5151 type 
keyboard. graphics board (sim­
ilar to Hercules). mono monitor 
DOS 3.1 , 6 month national 
warranty . . . .. ... . .... . .. c an 

Sharp Portable ... ..... . . . . . 1120 

TERMS: Add3'1o lor C.0.0. orders. Shipping 
on mos1 sollware is SS.00. AZ orders •6.7% 
sales tax . Personal check · allow lourleen 
(14) days lo clear. We accepl purchase 
orders lr om authorized institutions lor 
1.S'lo. All returns are subject to our ap· 
proval. There will be a 20% re stock rec. 
Minimum phone order SSO. 

TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 

2701 West Glendale Ave. • Phoenix, AZ 85051 
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PC/XT 
SYSTEM 800 
· Sioe 011 case · PoYttr SupQ!y 
· 640K EKpandable Molher Board Mono $569.00· 256K 111stan"' · JOOK Dr"" 
• K~ 136 Ar rxr 1<eyb0a1d Color $759.00 

MAGITRONIC TECHNOLOGY INC. 
9-02 43 Road, Long Island City, NY 11101 


ORDERS ONLY: 1-800-227-5454 

NY & West Coast Information: 718-706-7670 


PLEASE CALL FOR QUANTITY PRICES 

Orders Can Be Shipped from West Coast 

AU Orders are Shipped UPS COO Casn. Cenllled Ctleek 01 Moot:y Order W1Ulin 24 Uoo1s 

IBM• PCJXT and Ha~es are rOQIS[Ored tradomarks ol 1Mir respecllvo compantes . 


Inquiry 20976 BY TE • DECEM BER 1986 

• Flopcly C0111ro1 Card • Monilor 
• ~oOf~ Graphic Adai>ter 
· Assemblea and Fully Tested 

XT TURBO 
SYSTEM 900 
Mono $599.00 
Color $789.00 

PC/AT 
SYSTEM 1000 
Mono $1549.00 
Color $1739.00 

11im11mll11mwm111 ~ ~ 
nli; ~(' 

· 200W ~r 5utJply/Case 
· K- 130 Al OCT K"b<>atd 
• 10241< Memoiy On 80285 Mo11le1 Boan! 
. L2MH~h Capodly flot!IJy °"'' 
· Al HOOIFOC Coolroll" 
· Mooo or COO" Graphic Ada pleI 
·Mon.llOI 
· Assemblfd ~lid fu Uy l~I~ 

SAMSUNG 
MONITORS 
· MD- 12526 Amb1!1 or Gleen . . _ , .s1g 

12"' Monochrome MOflllDf Tn. Swivel Base . 720x 350 
Dot Resohl lion, 80 cha1acre• x25 Aows 

· CO- 1'64W RG8 .. . .$26! 
16 cdOf, 6-tO x 200 Ool Resolution , 80 Chiracter x 25 

· -C0· 1-452M EGA-Hi Res.alul1on RG8 . . . . CALL 
640 1350 Doi Resolul~ 

KEYBOARDS 
• K· 139 Al IX1 Ktyboard . . $75 

larQe Retwri Key, 12 f unc110n Key, E.nh;u1cl!d Ke~ilrd 
· K-130 ATOCT Ktytoa1d : $65 

Soltv."are Sw.tchable. Luge Relurn Kty 
-K- 13!> XTK" llOi•d . . .. $70 

Featl.JU3S Se:l)aratt! Num. & Cu1so1 Padslt.EO Cap lock & 
~lum Locicwll.arge Return 

MODEMS 
Hayes Compatible 
• Smalleam EK1ernaJ 1200 .. . S165 
· LYfl~e1s EM1erna.1 1200 . ..$110 
• 0.St4lYCl)I Exlernal 21100 szgg 
· Ei.Sy OOA lfl tetniJI 1200 S11!i 

POWER SUPPLY 
· P-150 Swilching PowM Sup(lly . . S65 
• P- 200\'I Sw11r:IJJ119 Powel Supply . S99 

140•M1nfPower Cen1e1 . 

CHASSIS 
· C-600 Xl Case SMo OIUOP<n ICP .129 
· C-600-A XT Case AT, J1 slylc, XT sire SJ9 
· C-700 AT Cue. S~ 

DRIVES 
360!( Tm 112 llisl< Ome S90 
360t\ Fu,tsu 1/2 Onvc $85 
l.2M H~h Capacity Al 011ve ... Sl35 
20 MB Se;gote Hard 0.Sk SJOO 
20 MB Su!)a le Haid Disk wNieste1n 01g1tal S399 
30 MB Sugaie Haid Disk CAU 

ADD-ON BOARDS 
PC/XT 
• MGB- 101 XT Mother Board SIDS 
• MGB-102 Mullllooction Card SIB 
• MGB-103 Monochlome Graphic S6S 
• MGB-103· 1 Monographic Prlnlei .SIS 
· MGB- 104 Color Gr.iphic SSS 
• MG8-10S floppy O•sl< C.1d I t>Olt .$29 
· MGB- 105- 1 floppy llisl< Ca•d 2 Po<t 138 
· MG8-11l6 RS 232 Catd t P«I S25 
· MGB-llllH S30 RS 232 Caio 2 "°'' 
• MGB-107 Game l/OC;ud. $20 
· MGB-108 Xl512K RAM C"d 14• 
• MGB-109 X1 ParaDcl Printer Ca1d S2'1 
· MGB-110 6220 X'T tll) & FO Cool•ollei 1125 
· MGB- 111 XT Color Gti1ph1c P11n1er Ca1d S66 
• MG0-112 Monoctuome CaHI S50 
• MG8- 11l X'T 640K RAM Ca.d 146 
• MGB-128 X1 640K Twbo Bwrd Sl30 
• MGB-129 Clock Catd S29 
• MGB-131 XT 110 Plus C.lrd 149 
· MGB-IJZ XT Mut1JllO .. S79 
• MGB- 133 6210 X'T HOC 1105 

PC/AT 
·MGB-201 AT MOlt\et Boird e.ios S575 
-. MGB-202 AJ 3M Mulll Card · , . $179 
· MG0-205 Al 12MAooP'/lli5"Card _ 182 
· MGB-205· 1 Al t.2M 360I< Conllole• S119 
• MGB-208 Al 2.SM RAMC.<d . . S 109 
· MGll-210 AT HOCJfDC t.onuollf:t w Cable .$225 
· MGB-2Jt Al VO C.rd .S80 
· MGB-109-1 ATIXT Pt11ciltel Sf1l;al . SSS 
· MGB-135 EGA C.1d 1285 

CABLES 
8SIO Com:iu1ei To P11nu:1 
611 $7 1011 .. S7.SO 
IS 11 . 18 
BSll RS 232 Sena! Cable 0825 Ill 
611. .. S7 
6512 Computer lo Prvi lef Ccntronic 
30~n c/c 
6 II . 18.50 10 It S9.SO 
2S ~nc/c 
6 It. $7 .50 ID 11 18.50 
6513 RS 232 Sen•I 062S mil 
611. • ' . . . $7 1011 
6514 RS232 Sc1L<ll 0025 mlm 
6 It .. S7 
8515 Computer lo Modem 
611 $4.50 10 It SS.SO 
8519 Compuler To Modem 0625 m/08 91 
6 II . . .$7 
8524 Genocr Chanoer 0025 mlm $4 
852S il<ndOI Chang!I OB2S 111 S4 
4 Ways Swilc.h BD•·Sellill SJ5 
4 Wa'fS Swilcll Box·Parallet $31 
AJ8 Swlle:h·Se1iill . S2S 
AJ8 Swilcti..f>ar.ifttil m 
Pt>we1 OuttetStrit>Ul $9.99 
Moni1or Cabll!' $7.SD 

ACCESSORIES 
S7 

OX- 100 D•sl<et"' Box 18 
Bat Code Aeadet SJOO 
ll>yt>oord c;,,,,. COM . 14.SO 
KeybOard !M·er IBM .. .SJ.7S 
Keybm;rd Driwtf {Wood) SJS 
256K RMI Cll<p .SJ.00 
64K RAM Ck<> • S1 .2S 
2nd Serial Porl 1<1-1 . St!.9! 

DX-<S °""'"Box 

names throughout the book are very well chosen and help 
to document the program in sections that are uncom­
mented. 

One stumbling block in A Model lmpleme11tatio11 of Standard 
Pascal is that there is no bookwide index. Each program 
has a fairly complete index of procedures and functions. 
but there is no easy way to find where a general topic is 
covered unless it is mentioned in the table of contents. 
This makes the book much less useful for the person who 
wants to find out how smal l parts of the implementation 
work. Fortunately. it shouldn't get in the way of most 
readers. 

The Pascal code throughout the book is formatted beau­
tifully. The indentation is flawless even on multistatement 
lines. In addition. the authors have used the accepted 
Pascal character formatting throughout. so that all Pasca l 
keywords are in bold. and variable and constant names 
have initial capitals. A nice touch added by the authors 
is that all string constants are displayed in a monospaced 
typewriter font. 

AN ADMIRABLE JOB 
Writing a compiler is never an easy task. The authors have 
done an admirable job not only of making the code cor­
rect but also of making it easy to follow in the book. This 
is achieved by organizing the compiler in such a fashion 
as to hide minor details until after the larger picture is 
explained. 

For example. the first few chapters deal with global 
definitions and the source input and output. This is fol ­
lowed by a chapter on object code generation. which 
covers the structure of the p-code file in great detail. The 
syntactical analysis is covered after this. The authors 
assume that you already know the rules for writing Pascal 
programs since these are shown only by following the 
source code and are not discussed in the comments. 

Welsh and Hay don't bother detailing most of the basic 
concepts that they discuss. Instead. they show how a par­
ticular data structure is set up or how a certain procedure 
converts its arguments. It seems to me that one of the 
most educational parts of the book is the authors· use 
of complex data structures to hold the program state and 
contents of variables. 

Although the authors· assumptions of the reader's 
previous knowledge may seem cavalier. it leaves them 
more room to discuss the important issue: how to write 
a compiler well. They do this in a subtle and effective way. 
Rather than giving "rules" for good compiler construction. 
they simply show how they did it for ISO Standard Pasca l. 
They let you make your own judgments on how to do it 
for other languages. Although the book does not address 
any other languages. the data structures and parsing pro­
cedures are appropriate for other programming languages 
such as BASIC or Ada. 

The authors have a few intrinsic features of ISO Stan­
dard Pascal working in their favor. It is easier to imple­
ment a p-code compiler than a machine language com­
piler. Also. the highly structured nature of Pascal makes 

(co11!i11ued) 
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ARC-the No-Problem Computer Company 

Compatibility - The most compatible machines on the market. 


Reliability - Ask about ARC. Our reputation in the industry is built on it. 

Performance - We introudced the first turbo machine in .1984, and haven't stopped since! 


The ARC 286 Turbo 
Fully IBM A Tf'M compatible, the 

ARC 286 turbo has been reviewed by 
InfoWorld and by PC Magazine. 

lnfoWorld, May 12, 1986: "The 
ARC 286 Turbo ... topped the list ... scored 
better than the IBM PC AT, the Tandy 3000, 
Zenith Data Systems Z-200, and Epson 
Equity Ill." 

If you use a 286 based machine, 
ARC is your company. Our compatibility 
with IBMni is the best in the industry. You 
can use all of your software, expansion 
cards, network systems. Our chassis looks 
great, yet is built to stand up to abuse. The 
200 watt power supply will support th~ 
largest drives and peripherals you might want 
to add. 

11 /l I 
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But don't take our 286 for itself alone. When you buy ARC products, you get a whole 
company behind you-warramy, service, and our Technical Support Hot Line-the kind of support 
you need, and the kind you expect from "The No-Problem Computer Company". 

' 

The ARC 3278 PC 
Full function 3278 terminal. Coax 

connector attaches to your IBM or compatible 
327x cluster controller. File transfer 
software that is the fastest in the industry is 
also available at a low per-mainframe charge. 
Beats IRMATM, P.J .n-1, PCOXTM and IBMm. 

System comes complete with 640K 
RAM, 4.77 I 8 MHz turbo mode, Herculesrn 
compatible monochrome graphics, amber 
monitor, and one 360KB floppy disk drive. 

All ARC systems include full one 
year manufacturer's warranty. Independent 
service contracts by TRW and 3M are 
available optionally. 

Let us introduce you to the complete line of ARC Turbo products - including the ARC Turbo, 
Jet Turbo, Model JO, and The World computer. For a complete catalog of ARC products, including a 
list of ARC Authorized Dealers, please write: ARC Consumer Services, 1101 Monterey Pass Road, 
Monterey Park, CA 91754. 

For a list of A RC Aul horizcd Dealers. please write: A RC Co11;umer Sen'ices, 
1101 Monterey Pass Road, Monterey Piirk, A 91754. 

If you arc interested in volume purchases, please call an ARC fl<lajor Accounts 
representative a t (213) 264 -6531. 

If your arc imeres1ed in becoming an ARC Au1horizcd Dealer, please call 
ARC Dealer Rela1ions at (800) 654-6151. 

American Re ·earch Corporation 
I IOI Monterey Pass Road , Monterey Park, CA 91754 In California: (213) 265-0835 . Technical Support: (213) 265-2861 
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Inquiry 403 

3.5 " Drive Replaces 5.25"! 

Step up to th e future w ith a I M EGA BYTE J.5'' d isk drive 
th at is direc tl y in te rchangab lc wi th th e 5.25" dr i ve in your 
PC. It 's t he idea l sol uti o n for exchangi ng data with th e 
new genera ti on o f' l;ip top com put e rs. Di sk r·o rnrnt is 
co mpata blc with IBM and Tos hiba po rtab les. The 1odel 
85311' Drive Ki t includes a h ig h performan ce DSDD d ri ve, 
fron t bezel, mou n ting brackets, ·and inter face adapters. 
Ava ilable in yo ur choice o f gray or b lack . .Dis k dr ive is 
available seperatc ly. Requ ires DOS 3.2 for max imu n 
performa n ce. Ask abo ut our special pri ces on di s kett s a nd 
supp l ies ' $159.95 +F rei g ht. & Tax M/ C, VISA, CO D. 

T igert ronics, Incorporated 
2734 -C Jo hnson Drive P.O. Box 3717 

Ventura, Ca lifornia 93006 

IMMEDIATE DELIVERY! (805) 658 - 7466 or 67 

LU6.2 X.25 SNA BSC 

LU6.2 X.25 SNA BSC 


Need an expert? 
Systems Strategies is the expert's expert. We provide 
systems and communications software development 
consulting to the experts. including IBM, DEC and AT&T. 
Our project team approach emphasizes planning. man ­
agement and control. 

Through a combination of software expertise. proven 
off-the-shelf software products, and project manage­
ment skills our consultants can solve any data communi­
cations or systems software problem in minimal time. 

Let our consultants put it togethe r for you . 

UNIX • Bridges/Gateways • Networks • LANs 

Device Drivers • Mul tibus. VME. AT and Q Buses 


Transaction Processing • Process Control 


Connect with us to get results. 

225 West 34th Stre et New York. N.Y. 10001 

(212) 279-8400 ext . 400 Telex: 380226 

BOOK REVIEWS 


it easier to determine when the programmer has messed 
up a program by forming an incorrect structure. 

COVERAGE 
The book covers a great deal of ground in less than 500 
pages. It shows how a compiler and P-machine are con­
structed and how to write a large and well-structured 
Pascal program. Although the authors do not belabor the 
point. any compiler should be well structured in order to 
assure the programmer that it is complete and correct. 

The learn-by-example method has its shortcomings. For 
instance. the authors do not spend much time discussing 
the connection between the p-code generator and the P­
mach ine. Readers may want to refer to sections of the P­
machine program while reading about the compiler in 
order to understand why a certain construct is used. This 
is also true in the section on files used by the postmortem 
generator. Unfortunately. without an index. this task is not 

, easy. 
Since most compilers generate machine or assembly lan­

guage. books on compiler writing rarely cover p-code in 
depth. The chapters on the P-machine are a very good 
introduction on how to implement P-machines while re­
maining CPU-independent. The authors cover the con­
struction of the P-machine that has to handle memory 
management. multiple-precision math and strings. file 
manipulation. and error recovery. The memory-manage­
ment scheme shown in the book is a good model for any 
compiler. not only p-code generators. 

The chapters on the postmortem generator suffer from 
lack of explanation of the purpose of many of the pro- , 
cedures. This is unfortunate since very few books even 
mention methods for handling aborted exits and symbolic 
debugging of aborted programs. Still. the authors· clear 
coding style lets you follow the code for the program fairly 
easi ly and determine what data the program is work ing 
wi th and what the output will look like. 

Another weakness is the authors' assumption that the 
book is being read from beginning to end. Since the book 
is organized li ke the program. various details rely on facts 
established earlier in the book. There were many places 
where the book would have been clearer if the authors 
had reminded the reader about the range of values for 
certa in variables or the purpose of certain procedures that 
were covered hundreds of pages earlier. 

O VERALL 
As a program and as a guide. A Model Implementation of Stan­
dard Pascal makes a very interesting book. The clear struc­
ture of the program makes the book understandable and 
enjoyable. The book goes further to show how a compiler 
and P-machine are implemented. Many of the often-over­
looked aspects of compi ler design are covered here in a 
way that makes them seem natural. This volume will make 
a good addition to many programmers· libraries. • 

Paul E. Hoffman (2000 Center St.. Suite 1024. Berkeley. CA 
94704) writes and edits books. He is t11e editor of Text In Com­
puters. a new scholarly journal. 
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MS-DOS, PC-DOS, CP/M-86, XENIX, 

8086/80x86 ROM 


Mame Aztec C86 
·;1 compiler that has ma11y strengths ... quilt• mluab/e 
for serious uv1rk" 

Computer Language review, Februar)' 1985 

Great Code: 1anx Aztec C86 generates fast executing 
compact code. The benchmark results below are from a 
study conducted by Manx . The Dhrystone benchmark 
(CACM 10184 27:10 pl018) measures performance for a 
systems software instruction mix. The resul ts arc with· 
out register variables. With register variables, lanx, 
Microsoft, and Mark Williams run proportionately faster, 
Lattice and Computer Innovations show no im1irove· 
mc nt. 

Execution Code Compile/ 
Time Size Link Time 

Dhrystone &nchmark 
Manx Aztec C86 3.3 34 secs 5,760 93 secs 
Microsoft C3.0 34 secs 7,146 119 secs 
Optimized C86 2.20J 53 secs U,009 t72 secs 
Mark Williams 2.0 56 secs 12,9 0 113 secs 
l.1ttice2.M 89 secs 20.404 117 secs 

Great Features: Manx Aztec C86 is bundled with a powerful 
array or ~'Cll documented productivity tools, library routines 
and fea tu res. 
Optimized Ccompiler ymbolic Debugger 
AS86 Macro Assembler L 86 O•'Crlay Linker 
80t86180286 Support Librarian 
8087180287 Sensing Lib Profiler 
Extensive UNIX Library DOS, Screen, & Graphics Lib 
l.lrge Memory Model In tel Object Option 
Z (vi) Source Editor< CPIM·86 Library< 
ROM Support Package < INTEL HEX Utility< 
Library Source Code< Mixed memory models< 
MAKE. DI FF, and GREP < Source Debugger< 
One year of updates < CPIM-86 Library < 

Manx offers two commercial development systems, 
Aztec C86-c and Aztec C86-d. Items marked ·C are 
special features of the Aztec C86·c system. 

Aztec C86-c Commercial System $499 
Aztec C86-d Developer's System $299 
Aztec C86-p Personal System $199 
Aztec C86-a Apprentice System $49 

All systems are upgradable by paying the difference 
in price plus $10. 

Third Party Software: There are a number of high qual· 
ity support packages for Manx A7.tec C86 for screen 
management, graphics, database management, and soft­
ware development. 

C-tree $395 Greenleaf $185 
PHACT 5250 PC.lint 598 
HALO $250 Amber Windows $59 
PRE-C $395 Windows for C 5195 
Wind.Screen $149 FirSl'ime $295 
SunScreen $99 C Util Lib $185 
PANEL S295 Plink-86 5395 

MACINTOSH, AMIGA, XENIX, 
CP/M-68K, 68k ROM 

Manx Aztec C68k 
"l.ibr.iry hu"'l/111y is t't!ry 11erib/,• . d1><:ume11/11/i<m is 
i:xr:<'lll!nl . . the shdl tJ p/eusurt• lo ll'lirk i11 . . b/u11'.1 
c1u·t1y the compelitiu11 for purf! compilt! !JJ>et!cl • .. Utt ex­
cel/ml effort." 

Computer Language review, April 1985 

Aztec C68k is the most widely use'd commercial C com· 
piler for the Macintosh. Its quality, performance. and 
completeness place Manx Aztec C68k In a position be· 
yond comparison. It is available in several upgradable 
versions. 

Opt imizedC Creates Clickable Applications 
Macro Assembler Mouse Enhanced SHELL 
Overlay Linker Easy Access to Mac Tuolbox 
Resource Compiler UNIX Library Functions 
Debuggers Terminal Emulator (Source) 
Librarian Cle.1r Detailed Documentation 
Source Editor C tuff Library 
MacRam DL~k ·C Unilbols (vi ,make,diff,grep) ·c 
Library Source -c One Year of Updates · C 

Items marked ·c are available only in the Manx Aztec 
C86-c system. Other features are in both the Aztec C86·d 
and Aztec C86-c systems. 

Aztec C68k-c Commercial System 5499 
Aztec C68d-d Developer's System 5299 
Aztec C68k-p Personal System 5199 
C.tree database (source) 5399 
AMIGA, CP/M-68k, 68k UNIX call 

Apple Il, Commodore, 
65n, 65C02 ROM 

Manx Aztec C65 
"The AZ7HC ( system is """ or tit<· li111!>/ sof/11'/ll'~ 
/><Jck.ige.> I ltm·" see11" 

NIBBLE review, July 1984 

A vast amount of business, consumer, and educational 
software is implemented in Manx Aztec C65. The quality 
and comprehensi"eness of this system is competitive 
with 16 bit C systems. The system includes a full optim· 
ized C compiler, 6502 assembler, linkage editor, U IX 
library, screen and graphics libraries, shell, and much 
more. The Apple II version runs under DOS 3.3, and 
Pro DOS, Cross \'ersions are available. 

The Aztec C65-c/128 Commodore system runs under 
the Cl28 CP/M environment and generates programs for 
the C64 , C128, and CP/M environments. Call for prices 
and availability of Apprentice, Personal and Developer 
versions for the Commodore 64 and 128 machines. 

Aztec C65-c ProDOS & DOS 3.3 $399 
Aztec C65-d Apple DOS 3.3 5199 
Aztec C65-p Apple Personal system 599 
Aztec C65-a for learning C 549 
Aztec C65-c/128 C64, C128, CP/M 5399 

Distribution of Manx Aztec C 
In the USA, Manx So~ware Systems is the sole and ex· 

clusi\'C distributor or Aztec C. Any telephone or mail 
order sa.les other than through Manx are unauthorized. 

Manx Cross Development Systems 

Cross developed programs are edited. compiled, assem· 

bled. and linked on one machine (the HOS1) and trans· 

ferred to another machine (Lhe TA RGET) for execution. 

This method is useful where the target machine is slower 

or more limited than the HOST, Manx cross compilers 

are used heavily to develop software for business, 

consumer, scientific, industrial, researc h, and education· 

al applications. 


HOSTS: VA XUNIX ($3000), PDP·ll UNIX ($2000), MS· 

DOS ($750), CP/M ($750), MACINTOSH ($750), 

CP/M-68k (5750), XENIX ($750). 


TARGETS: MS-DOS. CPIM·86, Macintosh. CP/M-68k, 

CP/M-80, TRS-80 3 & 4, Apple II , Commodore C64, 

8086180x86 ROM, 68xxx ROM, 8080/8085/280 ROM, 

65xx ROM. 


The fi rst TARGET is included in the price of the HOST 
system. Additional TARGETS are $300 to S500 (non 
VAX) or SIOOO (VAX). 

Call Manx for information on cross development to the 
68000, 65816, Amiga, Cl28, CPIM·68K. VRTX, and 
others. 

CP/M, Radio Shack, 
8080/8085/Z80 ROM 
Manx Aztec CII 
"I've had 11 lot ofexperience with different C compilers. 
bu/ lite Azlec C80 Compiler and Prulcssio11al Develop· 
men/ Sys/cm is the best /ile SCC'll.'' 

80-Micro, December. 1984, John B. Harre ll HI 

Aztec C II-c (CP/M & ROM) $349 
Aztec C II-d (CP/M) 5199 
C-tree database (source) 5399 
Aztec C80-c (TRS-80 3 & 4) 5299 
Aztec C80-d (TRS-80 3 & 4) $199 

How Th Become an Aztec C User 
Tu become an Aztec C user call 1·800·22t·0440 or call 

1·800-832-9273 (800!fEC WARE). In NJ or outside the 
USA call 201-530-7997. Orders can also be telexed lo 
4995812. 

Payment can be by check, COD, American Express, 
VISA. Master Card, or Net 30 to qualified customers. 

Orders can also be mailed to Manx Software Systems, 
Box 55, Shrewsbury, J 07701. 

How Tu Get More Information 
1b get more information on Manx Aztec Cand related 

products, call 1-800-221·0440, or201·530-7997, or wri te 
to Manx Software Systems. 

30 Day Guarantee 
Any Manx Aztec C de-•elopment system can be return­

ed within 30 days for a refund if it fails to meet yo ur 
needs. The only restrictions are that the original pur· 
chase must be directly from lanx, shipped within the 
USA, and the package must be in resalable condition. 
Returned items must be received by Manx within 30 
days. A small restocking fee may be required. 

Discounts 
There are special discounts available to professors, 

students, and consu ltants. A discount is also available on 
a "trade in" basis for users of competing systems. Call for 
information. 



That's right! Now up to eight PCs, word processors, 
CAD systems, or whatever can share two printers 
automatically. 

In addition to eight serial input ports, the 
PSU-81B give.s you two output ports- one serial, 
one parallel - that can operate simultaneously. 

You also get lots of other convenient feature.s, 
including a pause button, clear button, memory test, 
TOF, and o.f course, a 256K dynamically allo­
cated buffer. 

So for under $800, make your laser printer eight 
time.s more cost effective. 
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Check into our new PSU-81B, and other low-cost 
·automatic printer sharing units, from the leaders · 
in data communications teclmology. 

Call or write WTI today for a complete catalog. 
· In California, call (714) 979-0363. Telex..467741. 

800·854-7226 

n r;.nIS o westem 
~~0 telematic inc. 
2435 South Anne St. Santa Ana, California 92704 

Inquiry 386 for End-Users. Inquiry 387 for DEALERS ONLY. 



E·V·E·N·T·S A·N·D C·L·U·B·S 


December 1986 


EVENTS 

SECOND INTERNATIONAL CONFERENCE ON 

ARTIFICIAL INTELLIGENCE. Marseilles. 

France. Viviane Bernadac. lnstitut Interna­

tional de Robotique et d"lntelligence Ar­

t ific ielle de Marseille. 2 rue Henri ­

Barbusse. 13 2 4 l Marseille cedex I. France 

tel : 9J..91.36.72. telex : 440 860. 

December 2- 5 


ELECTRONIC MESSAGING '86: lHE ERA OF 

INTERCONNECTION BEGINS, Washington. DC. 

Electronic Mail Association. 1919 Penn­

sylvania Ave. NW. Suite 300. Washington. 

DC 20006, (202) 293-7808. December 3- 4 


SEVENTH ANNUAL COMPUTER LAW IN­

STITUTE. Chicago. IL. Law & Business. 855 

Valley Rd .. Clifton. NJ 07013 . (800) 

2 2 3-02 31 : in New Jersey. (201) 4 72-7 400. 

December 4-5 


FIFTH SOUTH JERSEY MICRO SHOW, Parsip­

pany. NJ . Ken Gordon Productions Inc.. P.O. 

Box 13. Franklin Park. NJ 08823 . (800) 

631-0062 : in New Jersey. (201) 297-2 526. 

December 7 

MICRO COMPUTER FAIR. Oak Lawn. IL. 
Thomas J. Zarecki. T.J . Enterprises. P.O. Box 
255. Chicago Ridge. IL 60415. (312) 
839-2611. December 7 

COMPUTER GRAPHIC ARTS 86/87. New 
York. NY. Pratt Center for Computer 
Graphics in Design. 9 Skyline Dr.. 
Hawthorne. NY I0532. (914) 592-115 5. 
December 7-10 

1986 FALL INDUSTRIAL ENGINEERING CON­
FERENCE. Boston. MA. Registrar. Institute 
of Industrial Engineers. 2 5 Tuch nology 
Park/Atlanta. Norcross. GA 30092 . (404) 
449-0460. December 7-10 

1986 ASME WINTER ANNUAL MEETING: 
ELECTRONIC PACKAGING-A MULTIDIS­
CIPLINARY CHALLENGE. Anaheim. CA. 
American Society of Mechanical Engi­
neers. 34 5 East 47th St.. New York. NY 
10017. (212) 705-7053 . December 7-12 

DIGITAL ELECTRONICS AND INTEGRATED 
CIRCUITS FOR NON-ELECTRICAL ENGINEERS. 
Washington. DC Continuing Engineering 
Educat ion . The George Washington 
University. Washington. DC 20052 . (800) 
424-9773 : in DC (202) 676-6106; in 
Canada. ( 800) 535-4 56 7. 
December 8-11 

NATIONAL DATA COMMUNICATIONS SYM­
POSIUM ON LoCAL AREA NETWORKS AND 
MICRO-MAINFRAME LINKS. Washington . 
DC. Digital Consulting Associates Inc .. 6 
Windsor St.. Andover. MA 0 1810. (617) 
470-3870. December 8- 11 

ARIZONA ELECTRONICS EXPOSITION CON­
FERENCE PROGRAM. Phoen ix. AZ. MG Ex­
posit ions Group. 1050 Commonwealth 
Ave.. Boston. MA 02215. (800) 223-7126: 
in Massachusetts. (617) 232 -5470. 
December 9-11 

OPTICAL INFORMATION SYSTEMS '86. 
Arlington. VA. Conference Management 
Corp.. 200 Connecticut Ave.. Norwalk. CT 
06854 . (203) 852-0500. December 9-11 

INTERNATIONAL OEM DESIGN '86 AND 
IMEX '86. New York. NY. Penton Exposi ­
tions. Suite 900. 122 East 42nd St.. New 
York. NY 10168. (800) 634-4639: in New 
York . (212) 867-9191. December 9-11 

HI TECH UPDATE '86: SMART BUILDINGS. 
Ottawa. Ontario. Conference Coll Inc.. 1138 
Sherman Dr.. Ottawa. Ontario. Canada K2C 
2M4 . (613) 224-1741. December 10-11 

SECOND ANNUAL INTERFACE IN )APAN CON­
FERENCE AND ExPOSITION. Tokyo. Japan. 
The Interface Group Inc. . 300 First Ave .. 
Needham. MA 02194 . (617) 449-6600. 
December 11-13 

TENTH BOSTON AREA MICRO SHOW, Box­
borough. MA. Ken Gordon Productions 
Inc.. P.O. Box 13. Franklin Park. NJ 08823 . 
(800) 631-0062: in New Jersey. (201) 
297-2526. December 14 

DEXPO EAST 86. New York. NY. Expo­
consul Internat ional Inc.. 3 Independence 
Way. Princeton. NJ 08540. (609) 987-9400. 
December 17-19 

MICROCOMPUTER GRAPHICS SHOW AND 
CONFERENCE. New York. NY. Expoconsul 
International Inc.. 3 Independence Way. 
Princeton. NJ 08540. (609) 987-9400. 
December I 7-19 

If you send notice of your organization's public 
activities at least four montf1s in advance. we 
will publish them as space permits. Please send 
them to BYTE (Events and Clubs). One 
Phoenix Mill Lane. Peterborough. NH 03458. 

ewes 
METRO TANDY COMPUTER USERS GROUP 
(TRS-80). George Mueden. 310 West 106th 
St.-15D.· New York. NY 10025. (212) 
222-8751. 

NORTH SEATTLE AMIGA USERS' GROUP. 
170 50 2nd Ave. NW. Seattle. WA 981 77. 
(206) 546-3482 . Special emphasis on Al 
and astronomy. 

KERN INDEPENDENT PC USER GROUP. P.O. 
Box 2780. Bakersfield . CA 93303 . 

OBJECT ORIENTED PROGRAMMING SOCIETY 
(OOPS}. Box 3516. Phoenix. AZ 85030. 

COMMODORE COMPUTER CWB. P.O. Box 
23396. Vancouver. B.C.. Canada V7B IWI. 
(604) 738-3311. 

AsSOCIATION OF SMALL COMPUTER USERS 
(ASCU}. P.O. Box 14151. Atlanta. GA 
30324. (404) 321-5400. 

ALOHA COMPUTER CWB OF HAWAII. P.O. 
Box 4470. Honolulu. HI 96813. 

ONX USERS GROUP, do DA Systems. Inc .. 
1503 East Campbell Ave.. Campbell. CA 
95008. Anna Lange. (408) 559-7434 or 
Dave Merchant. (205) 688-2827 . 

COMPULINK USER GROUP. 67 Woodbridge 
Rd.. Guildford. Surrey GUI 4RD. U.K. 

EUGENE PCJR Cws. 1011 Valley River Way, 
Suite 220. Eugene. OR 97401. 

NEW YORK TIMEX/SINCLAIR ENTHUSIASTS 
(NYTSE}. Stoney McMurray. Editor. 4 73 
Westminster Rd.. Brooklyn. NY 11218­
6307. (718) 469-5948. 

GATEWAY CP/M USERS GROUP. P.O. Box 
37022 . St. Louis. MO 63141-1522 . (314) 
569-4399 or 991-4399. 

A-PEELING ADS. Apple II users magazine. 
PD Software. P.O. Box 132 56-A. Houston. 
TX 77219. 

Tu£ MACHONOR BULLETIN' CE Software. 
801 73rd St. Des Moines. IA 50312-1051. 
(515) 224-1995. 

)AYRAY
0 

S CONNECTION BBS AND 7H£ 
BOARD NEWSLETTER. Ray Anderson. 3 309 
Rose Lane. Falls Church. VA 22042­
4012 . • 
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Beforeyou considerthe new 

Hercules Graphics Card Plus, 


considerthetechnologybehindit. 

A short while ago, Hercules· intro­

duced a product that will forever change 
the way information is displayed on a PC. 

The product is called the Hercules 
Graphics Card Plus. 

We gave it that name because it 
gives you the same hi-resolution text 
and 720x348 graphics that made the 
original Hercules Graphics Card 
famous. 

Plus it gives you RamFone 
RamFont is a radical new hardware 

mode that combines the speed of text 
mode with the flexibility ofgraphics mode. 

And opens up a whole new world for 
software. 

The world 

according to RamFont. 


In the old days (before the Graphics 
Card Plus), programs like Lotus®l-2-3: 
Symphony,· Framework:"and Microsoft~ 
Word had to use graphics mode to dis­
play multiple fonts and variable text 
sizes, or to mix text with graphics. 

But graphics mode is a whole lot 
slower than text mode. Up to eight 
times slower. 

Enter RamFont. 

The luxi1·t ofU/13 Graphics Cant l'lus: the V112 
mi<:IVchip, Hercules' next genemli.on 'llideo 711"0Cessor 
/Jwl makes lite Rm11Fonl r11ode J)()Sr;ibl<i. 

http:genemli.on


The new RamFont mode displa.

clw:racte1'S al the speed ofle.'tl 11wde, or rep I.aces U1e 

stmulard characte1· set with one of your clwice in 4K 

RamFonl mode. 


It lets all the programs we just men­
tioned (and plenty more in the future) do 
all the thlngs we just described, all on 
one screen. 

48K lfamF'onL 
BF'FFF'At precisely the 

same speed as text 
mode. 

HowRamFont 
<18K ­works. 6'1 K Stores 30n clum1ctcrs 

Like text mode, Ram­
Font uses a 16-bit 
word to represent a 
character on the BOOOI! 

display. 
Unlike text mode, 

however, the 48K 
RamFont mode uses 
a 12-bit character code instead of an 
8-bit code. 

Which allows you to choose from an 
astonishlng 3072 different characters. 

While setting the size of your screen 
cells from eight to nine pixels wide and 

Arwllier Hercules innavaticm: Ute 

11ew l PTLl2. Ifs a parctl/el rn·inter 

po1·t on a ch:ip. 


from four to 16 scan lines tall. 
To help you design your own Ram­

Font characters and symbols, we've 
included a font editor 

4K RamFbnL 

called FontMan~· 
Along with a set of 

25 sample fonts to start 
your library. 

And since the 4K 
RamFont mode can 

<IK­
Storc!l256 chamdcrs accept 8-bit character 

codes, running your 
text mode software 

?JS 9072 progmrmnable with your favorite font 
is as simple as loading 
it into RAM. 

Just for the record, 
RamFont supports the standard charac­
ter attributes of rev~rse, high-intensity, 
blink and underline. 

Plus two new RamFont attributes: 
boldface and strike-through. 

What price success? 
While were on the subject of technologi­
cal breakthroughs, let's not forget the 
suggested retail price. 

Think of it . You get 
everythlng the original 
card gave you. 

Plus RamFont. 
Plus FontMan. 

Suggested retail price. 

Plus a parallel printer port that you 
can now disable if theres a conflict with 
another port in your system. 

All for just $299-about half the 
price of the original Graphics Card. 

Ifyou haven't gone into shock, call 
1-800-532-0600 ext. 212 (in Canada call 
1-800-323-0601 ext. 212) for the name of 
an Authorized Hercules Dealer near you 
and we'll rush you our free info kit. 

Hercules·: 

We're strong on graphics. 

Address: 2550 Ninth Street, Berkeley, California 94710 Ph: 41.5 540-®00 
Telex: 754063 
Trademarks/Owners: Lotus, 1-2-3, Symphony/Lotus; Framework/Asht.on­
Tatc; Microsoft/Microsoft; Hereules, RamFonl, F'ontMan/Hercules 
Inquiry 156 for End-Users. Inquiry 157 for DEA LERS ON LY. 

http:Framework/Asht.on
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CIARClA'S CIRCUIT CELLAR: 

BUILD THE GTl80 

COtoR GRAPHICS BOARD, 

PART 2: THE HARDWARE 

by Sieve Ciarcia . . . . . . . . . . . . . . . . . . . . 8 7 

PROGRAMMING PROIECT: 

USING DOS FUNCTIONS 

FROM TURBO PASCAL 

by Douglas F. Yriarl ..... . .... . . .... 102 

PROGRAMMING INSIGHT: 

A PROGRAM 

FOR APPROXIMATING INTEGRALS 

by David M. Smith . . . . .. 113 

DEBUGGING MACINTOSH APPLICATIONS 

by Joel Wesl ..... ...... . .. . ....... 127 


loCAL EFFECTS OF NUCLEAR WEAPONS 

by Joh11 R. Fa11cf1i ... . .............. 143 


IN THE CIRCUIT CELLAR this month. Steve Ciarcia continues with his GT180 
project. which is designed to provide Professional Graphics Adapter-like 
resolution on the SB! 80 single-board computer. In this second of three parts. 
Steve focuses on the hardware. He gives a description of the major VLSI com­
ponents and also includes the hardware schematic of the GT180 itself. While 
presented as an SB180 XBUS peripheral device. the GT180 can also be used 
in many other "ported" graphics applications. 

In "Using DOS Functions from Turbo Pascal." our Programming Project for 
December. Douglas F. Yriart explains how to call on operating system func­
tions from programs written in Turbo Pascal running under PC-DOS or MS­
DOS. You may never need to write another line of assembly language code. 

David M. Smith's "A Program for Approximating Integrals:· this month's Pro­
gramming Insight. explores Aitken extrapolation. By using this technique. you 
can approximate integrals with a minimum of function evaluations. 

Next. Joel West looks at the trips and traps you're liable to encounter in 
"Debugging Macintosh Applications ... Having wrangled with the Mac himself 
as well as having gleaned advice from commercial developers. West has 
developed a checklist on how to get an application up and running on the 
Macintosh. 

This month's features end on a sobering note. "Local Effects of Nuclear 
Weapons" by John R. Fanchi presents two BASIC programs: One lets you deter­
mine the immediate thermal. percussive. and radiative effects of nuclear 
detonations on yourself and your immediate surroundings: the other examines 
longer-term effects. including fallout distribution. 
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12MHz SPEED .. . 

. . . plus A MEGABYTE FOR DOS! 


THEY ALL NEED NUMBER SMASHER/ECM™ 

Turn your PC or XT into the machine it should have 
been! The 12 MHz Number Smasher/ECM is the fastest 
accelerator on the market It is also the most powerful, provid­
ing a true megabyte for DOSI 

To break the 640K DOS barrier MicroWay designed a 
Memory Management Unit (MMU) that is tailored to DOS 
plus a 2000 byte resident driver- MegaDOS"'. MicroWay 
calls this breakthrough Extended Conventional Memory. 
When you type CHKDSK with the board installed, your sys­
tem will report 1 ,036,288 bytes total memory and 1,010,016 
bytes free! Any conventional DOS program can util ize a fu ll 
megabyte for data or code without changing a byte. 

Downloading a mainframe application? ECM memory 
runs with any program that uses DOS for screen services 
includ ing RM and MS FORTRAN and MS and LATIICE Cl 
This means you have an additional 384K available for over­
sized applications. Programs which write d irectly to the 
screen require a simple patch to adhere to the new standard. 
MicroWay has already developed patches for the Lotus, 
WORDSTAR and AUTOCAD screen drivers. Release 1 A of 
1-2-3 jumps from 535,516 to 916,444 bytes available and 
runs faster than Release 2 for most worksheets. 

Number Smasher/ECM is 100% compatible with all 
hardware and software including EMS and EGA boards. The 
compatib ility is a result of control: its speed is switch, key­
board or software selectable from 4.77 MHz to 12.0 MHz. 
Applications which have not been upgraded to ECM can stil l 
be run by setting DOS to 640 K or 704K and using the 
memory above DOS for 1/0 enhancers. 

Number Smasher/ECM runs floating point bound pro­
grams faster than an AT or any other 80286 based machine. 
In fact, Number Smasher's 12 MHz 8087 runs a factor of 
three faster than the standard 80287 on the AT, delivering up 
to 125 kflops. Software is included for RAM Disk, print 
spooler, and disk caching, which speeds up floppy and hard 
disks by a factor of 2 to 1 O! 
Number Smasher/ECM is the most cost effective pro· 
ductivlty tool you can buy. The base board which runs at 
9.54 MHz comes with 512 K and costs only $599! The com­
plete system which includes a motherboard accelerator, one 
megabyte of memory and a 12 MHz8087 is just$1199. Call 
today to discuss your particular configuration. Remember: 
"The advantage of buying from MicroWay is outstanding per­
sonal service." (PC Magazine, 6/1 0/86 - p. 162) 

See our product ad on page 191.

Micro The World Leader in 8087 Support 
P. 0. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
Tempo House, London, UK. call 01-223-7662 Way 

Number Smasher, ECM and MegaOOS are lrademarks ol MicroWay, Inc. MicroWay is a reg istered lrademark of MicroWay, Inc. 
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C·I·A·R·C·I·A'S C·I·R·C·lJ·I·"f C·E·L·L·A·R 


BUILD THE GTI 80 

COLOR GRAPHICS BOARD 


PART 2: HARDWARE 

BY STEVE CIARCIA 

A description of the components and 
the hardware schematic 

Last month I introduced 
my new Professional 
Graph ics Adapter (PGA)­
1ike GT I 80 graphics 
adapter for the SB l 80 and 
SBl80FX computers and 
discussed the basics of 

CRT con troJJers. This month I'll con tinue 
with a description o f the major VLSI com­
ponents. I' ll also include the hardware 
schematic of the GTl 80 itself. While 
presented as an SB l 80 XBUS peripheral 
device. the GTI 80"s combination of high­
level integrated circuitry. parallel port inter­
facing. and Borland lnternational's Graphix 
1bolbox standard software faci litates its use 
in many other "ported" graphics applica­
tions (see photo l ). 

FEW CHIPS ARE USED 
The key to the GT I80's design is a recently 
announced CMOS VLSI graphics processor. 
the Hitachi HD63484 ACRTC (advanced CRT 
controller). and two compan ion ch ips: 
HD63485 GMIC (graphic memory interface 
controller) and HD63486 GVAC (graphic 
video attributes controller). These are sup­
plemented by a highly integrated CMOS 
palette DIA converter-the Brooktree 
BT450. 

The block diagram in fi gure I shows that 
these chips. in combination with a 512 K­
byte frame buffer (six teen 64 K by 4-bit 

dynamic RAM chips) . need li tt le extra sup­
port to achieve an entire graphics drawing 
and display subsystem. The 512 K-byte 
frame buffer can hold three or four screens 
as well as a library of graphics objects li ke 
windows. fonts. and icons. A standard sh ift 
register allows input from an IBM PC- com­
patible keyboard. Finall y. a few TTL chips 
and a PA L (programmable array logic) gen­
erate the contro l signals to interface the 
ACRTC. keyboard shift register. and palette 
DIA converter to the SB I 80's XBUS. The 
GT l 80 can directly connect to a number of 
standard CR1S-both TTL and analog-like 
the Princeton Graphics SR-12 and SR-12P. 

THE HD63484 ACRTC 
The ACRTC. an incredibly powerful CMOS 
chip conta ining more than I00.000 tran­
sistors. needs to perform a number of tasks. 
First. it must generate the CRT t iming 
signals. including HSYNC and VSYNC. Next. 
it must perform display-control tasks like 
scanning the frame buffer wh ile keeping 
track of cursors. spl it screens. and windows. 
Finally. it must assist the appl ication pro­

(ro11ti11uedJ 
Steve Ciarcia (pro11ou11 ced "see-A RE-see-ali") is a11 
e(ectro11ics e11gi11eer and computer co11sulta11t with ex­
perie11ce i11 process con trol. digital desig11. nuclear i11­
strume11tatio11 . a11d product developme11t. The author 
of several books on electro11ics. he ca11 be reached al 
P.O. Box 582. G/asto11bury. CT 06033. 
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CIRCUIT CELLAR 


Photo I : Tfie GTJ 80 graphics adapter. Tfre various connectors along tfre rigfit-fiand 
side are (from top to bottom) : a DB-9 connector for analog RGB output. 
another DB-9 connector for RGBI TTL output. and a DIN connector for an IBM 
PC-compatible ke~6oard. 

used in conjunction with 3 8 high-level 
drawing commands (see figure 3) . The 
registers and commands will be ex­
plained and put to good use in next 
month's software description. 

GMIC AND GVAC 
It is possible to use the ACRTC by 
itself in a graphics design. However. 
for a design exploiting all the ACRTC 
features. the amount of TTL support 
logic requi red is large. Furthermore. 
due to the complexity and high speed 
required of the support logic. such a 
circuit would be difficult to design and 
debug. 

For example. during a drawing oper­
ation. the ACRTC treats the frame buf­
fer as a simple linear sequence of 
16-bit words. just like a regular 16-bit 
CPU. However. during a display re· 
fresh. the frame buffer needs to read 
64 bits at one time to keep up with 
the high speed requirements of a fast 
CRT. Thus. the frame buffer's address­
decode and data-buffer circuits must 
be dynamically reconfigured for 16· 
and 64-bit operations. On the display­
controller side. ACRTC features (like 
windows. horizontal smooth scroll. 
and zooming) require circuits to in­
teract with and control the 64-bit high· 
speed video shift registers. 

1b help the designer eliminate much 
of the TTL support logic and lessen 
the design complexity. I have used the 
HD63485 GMIC and HD63486 GVAC 
support ICs. The GMIC manages the 
multiplexed addressing of the frame 
buffer's DRAMs and generates the re­
quired control signals like RAS. LAS. 
and WE. Each GVAC includes two 
16-bit shifters. so two GVACs provide 
a 64-bit shift register. The GVACs also 
map ACRTC 16-bit drawing accesses 
to the 64-bit frame-buffer bus. The 
GMIC and GVAC are manufactured 
using a special process called Hi­
BiCMOS. which combines the speed 
and drive of bipolar (64 megahertz. 
IOL=24 milliamperes) with the low 
power operation of MOS (less than I 
watt). 

This subsystem (ACRTC. GMIC. 
GVAC. and frame buffer) can directly 
interface to a digital RGBI (red-green­
blue-intensity) monitor. The addition 
of the BT450 palette DIA converter 
allows the connection of an analog 

grammer by providing built-in draw­
ing algorithms and commands. The 
ACRTC integrates all these functions 
on a single device. 

Examining the ACRTC block dia­
gram (see figure 2) reveals that it con-

MPU 
INTERFACE 

tains three separate microprocessors 
(16-bit CPUs)-one CPU for each of 
the primary tasks: CRT tim ing genera­
tion. display control. and drawing. The 
ACRTC contains more than 200 bytes 
of command and control registers 

MADO­
MADJS 

ACRTC 

OOTCK 

FRAME BUFFER 

MAO­ FAO- J.....~AO-A7
MAJB FA7 JI DATA 

GMIC SCKE. SLO.ADRA-ADRC.DSPCYC 

2CLK 

·····~00-07 
FDO-FD31 

GVAC X 2 
MRO , MCYC 

VOUT 

HSYNC. VSYNC 
'--- ­ ---- ­ VIDEO CIRCU IT 

Figure I: A block diagram of tfie GTJ 80. 
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CRT for finer color selection. In the 
past. the designer would have to build 
a palette DIA converter by combining 
a sta tic RAM palette wi th three 
separate video DIA converters-a dif­
ficult and expensive task. Now. the 
BT450 combines the 16- by 12-bit 
palette RAM and three separate 4-bit 
30-MHz to 70-MHz DIA converters. 

Watch for the availability of new 
palette DIA converter chips like the 
BT4 50 to cause a trend to analog 
displays. even for low-cost computers. 

THE GTl80 HARDWARE 
The GT 180 board consists of a 
number of dist inct sections: the 
graphics d isplay and control section 

(the ACRTC. GMIC. and GVACs). moni­
tor interface (the palette DIA converter 
and TTL buffers). 58180 XBUS inter­
face circuitry. and the IBM PC key­
board adapter. The complete GTl80 
schematic is shown in figure 4. 

The interface between the ACRTC. 
PC keyboard register. palette DIA con­
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verter. and the SB180 (or SBl80FX) 
XBUS expansion bus requires some 
"glue" logic. Fortunately. a PAL is easi­
ly used for a major portion of this cir­
cuitry. Besides decoding port ad­
dresses for the ACRTC. DIA converter. 
and keyboard port. the PAL inverts 
the polarity of the R/W signal during 
direct memory access. This is required 
because the 64180 includes the 
DMAC (DMA controller) on-chip. The 
interface between the SB 180 and the 
ACRTC provides a number of options. 
including status polling. interrupts. 
and OMA. Some or all of these tech­
niques can be used. depending on 
the requirements of your application. 

I have provided the IBM PC-com­
patible keyboard port to permit evolu­
tion of the GTI 80. If an application 
doesn't need the ASCII terminal nor­
mally connected to the SB 180 (all ref­
erences to the SB 180 include features 
that are also incorporated in the new 
SB l80FX). the PC keyboard and col­
or display can be used as the main 
console. The SBl80's RS-232 port 
previously used for the terminal con­
nection could be used for another 
purpose. like a mouse. plotter. or 
digitizing tablet. 

GRAPHICS DISPLAY AND 
CONTROL 
The heart of the GTI 80 board lies in 
the four-chip set consisting of the 
ACRTC. GMIC. and two GVACs. 
Because the GMIC and GVACs were 
designed around the ACRTC. intercon­
nection is simple. The four chips share 
a common 16-bit data bus with three 
additional data lines going between 
the ACRTC and GMIC The GMIC con­
trols RAM addressing via eight ad­
dress lines. four write-enable lines. an 
output-enable line. and RAS (row ad­
dress strobe) and CAS (colum n ad­
dress strobe). The GVACs control all 
data access to the RAM and extract 
assorted attribute information from 
the data lines. 

MONITOR INTERFACE 
The GTI 80 supports both digital and 
analog RGB monitors. The digital­
monitor interface simply consists of 
the red. green. blue. and intensity out­
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VSYNC from the ACRTC buffered 

90 BYTE • DECEMBER 1986 



CIRCUIT CELLAR 


through a 74S241 (ICIO). Jumper JP3 
allows selectable inversion of both the 
HSYNC and VSYNC signals. If the 
jumpers are installed. !Cl inverts the 
signals. 

The analog RGB section is a bit 
more involved. The RGBI signals com­
ing from the GVACs are fed into the 
palette DIA converter (IC6) . These 
signals are used to reference the col­
or look-up table. which provides the 
color information to the DIA con­
verters. The RGB outputs of IC6 are 
capable of driving the monitor diiect­
Jy with 75-ohm term ination (RI. R2. 
and R3). The SYNC signal is made up 
of HSYNC combined with VSYNC via 
an exclusive-NOR operation and buf­
fered through ICIO. Finally. the MODE 
signal controls whether the Princeton 
SR-12P monitor runs in 400-line or 
480-line mode. You should remove 
JP2 for 480-line operation. 

Noise is a critical factor to consider 
in the design of video circuitry. lb 
minimize the noise imposed on the 
palette DIA converter through the 
power supply. ferrite beads are used 
to isolate power for lC6 from the rest 
of the board. The beads filter out any 
high-frequency noise created else­
where on the board that could result 
in garbage in the final picture. 

INTERFACE CIRCUITRY 
The GTl80 is designed to be plugged 
into the 40-pin XBUS on either an 
SB 180 or the SB l80FX. The SB 180 
doesn't provide any output buffers. so 
line loading is an important con­
sideration when producing a periph­
eral (the 180 XBUS is buffered). The 
GT! 80 uses the data. address. and 
bus-control lines in numerous places 
on the board. so two 74LS245s (IC4 
and IC30) have been added to buffer 
the majority of interface lines. The 
direction of data flow through the 
data-bus buffer (IC4 ) is controlled by 
an RD line from the SBl80 and an 
enable output from the PAL (IC5 ). 

We need some additional circuitry 
to decode 1/0 ports for the devices on 
the board. The ACRTC needs two 
ports. the palette DIA converter needs 
two ports. and the keyboard needs at 
least one port. It would also be nice 
to use jumpers to change the location 
of the GTl80 110 ports within the ex­

pansion space to avoid conflicts with 
other peripherals plugged into the 
same system. Ordinarily. such decode 
circuitry would require many TTL 
gates occupying a good deal of board 
space. Instead. this is a perfect ap­
plication for a PAL. 

PAL DECREASES 
INTERFACE COMPLEXITY 
A PAL is a device similar to a PROM 
in that it can be custom-programmed 
for an application by the designer. 
The GTl80 uses a 16L8. The " 16" 
means the device has 16 possible in­
puts. the "8" means it has 8 possible 
outputs. and the " I..: ' in the middle in­
dicates that the outputs are active-low. 

A PAL gains more flexibility from 
the fact that most of the outputs can 
also be defined as inputs. However. 
since there are only 18 pins on the 
chip for 110. the sum of inputs plus 
outputs cannot exceed 18. You can. 
for example. have 14 inputs and 4 out­
puts. The GTI 80's PAL uses 11 inputs 
and 7 outputs. 

Inside the chip is a series of AND 
and OR gates. The inputs to the chip 
are directed to the inputs of the AND 
gates. and the outputs of the AND 
gates are directed to the inputs of the 
OR gates. The OR gates' outputs are 
sent to a buffered inverter and then 
to the chip's outputs. This arrange­
ment of gates makes implementing 
standard sum-of-products logic equa­
tions easy. 

The programmable array comes 
into play when you decide how the 
inputs to the chip are to be con­
nected to the inputs of the gates 
with in the chip. An array of fuse links 
is used for this. The chip's input pins 
are connected to the columns of the 
array. and the inputs to the gates 
are connected to the rows. At each 
row-column intersection is a fuse con­
necting the row to the column. On an 
unprogrammed chip. all the fuses are 
intact. so all the chip's inputs are 
connected to all the logic inputs. In 
the process of programming the chip. 
all unwanted fuse links are literally 
blown out by the PAL programmer. 
leaving just the links that connect the 
desired chip input to a particular gate 
input. 

Most of the PAL inputs are standard 

bus signals necessary for IIO port 
decoding. lWo select lines are also 
defined that let you select one of four 
base locations for the GTI 80 110 ports. 
JPI is used to set these select lines. 

The OMA input is not a standard 
bus signal. When the ACRTC gener­
ates a OMA request. it is latched by 
IC3 and sent to the D input on the 
PAL (as well as to the DREOO input 
on the SBl80) . The ACRTC requires 
that RIW be inverted during a DMA 
transfer. so this is taken care of within 
the PAL. 

There are also seven outputs de­
fined on the PAL. The Bl5SEI line 
goes active anytime the board is ref­
erenced and is used to enable the 
data-bus buffer (IC4). ALRCS provides 
chip select to the ACRTC. and ACRIW 
provides the R/W signal to the ACRTC. 
ACDACK is the DMA acknowledge 
signal to the ACRTC. DACCS is the 
chip select for the palette DIA con­
verter. while KEYCS is the chip select 
for the keyboard adapter. 

The last PAL output is labeled 
EXSEL. A little history is necessary to 
explain this signal. When I designed 
the COMMl80 board (see the Decem­
ber 1985 Circuit Cellar). I hadn't con­
sidered that I would be designing 
something like the GT! 80. Conse­
quently. I made the assumption that 
only one expansion board would ever 
be plugged into the SB 180 at any one 
time. Therefore. the data-bus buffer is 
enabled whenever EXSEL2 from the 
58180 goes active. even though there 
are gaps in the expansion space that 
the board uses. When I sat down to 
look at doing a graphics board. I 
real ized that if someone wanted to 
use the GTl80 with a hard disk on an 
SBl80. I had to make some allowance 
for plugging both a COMMl80 and a 
GTl80 into an 58180. (The SB180FX 
incorporates both the floppy disk and 
SCSI controllers on the same board 
and therefore does not require the 
COMM 180 to add a hard disk. Refer 
to the What's New section in this issue 
for further details.) 

The GT! 80 uses eight I/O ports. The 
base address for the ports is jumper­
selectable and can be set for either 
EO. E8. FO. or F8 hexadecimal. (For 
the remainder of the article. all port 
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Figure 4: The schematic of the CTI 80. 
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OJ RAS L ......... 
MAD l MAO FD25 

36 3 
02 

IC ZZ 
CAS 

16 

" OlSPI 24 iiiSP F 024 
l7 2 

DI WE 
4 

I I I I I I I I 

F02J 
38 J7 

04 
RAO RAI RA2 RAJ RA4 RAS RA6 RA? OE ..!...... ~ 

F022 
39 15 

DJ RAs ..L ....... 
40 3 ICZ3 

CA'S 16
F02l 02 

F020 
41 l 

DI 'WE • 
\.. 013 15 

01 ICZO 

" 09 u 
06 

GVAC I I I I I I I I 
"- OS JJ 42 17 RAO RAJ RAZ RAJ RA4 RAS RA6 RA7_ J..... •05 FD19 04 OE 
'\. OJ JZ FOl8 

43 IS RAs ..L .........04 OJ 
ICZ4 

"- DIZ II 
OJ FOl7 

44 3 
02 m 16 

' 08 10 
FDl6 

45 z 
01 WE •0 2 

' 04 9 
DI 

'- DO 8 
DO I I I I I I I I 

FD15 
46 17 

04 
RAO RA! RA2 RAJ RA4 RAS RA6 RA7fil'. L o 

H 15 
DJ RAS ~I-- ~F Ol 4 

so J IC 25 
CAs 16 

FOIJ 02 
22 

AM FDIZ 
SI 2 

DI YiE •~ 

~ MOD! I I I I I I I I 

~ FOii 
52 17 

04 
RAO RAJ RA2 RAJ RA 4 RAS RA6 RA70E i.L

MOOD 

FOIO 
SJ IS 

OJ RAS ..L .__ ~ 
1? 54 J ICZ6 

CAS 
16 

F09 0 2 

FOB 
SS 2 

01 WE • 
I I I I I I I I 

F07 
56 17 

04 
RAO RAJ RA2 RAJ RA4 RAS RA6 RA7 ~ ..!.... 

FD6 
57 IS 

DJ RA5 ..L .__ . 
58 3 IC 27 16

FD5 02 CAS 

F04 59 2 
DI 

- .
WE 

I I I I I I I I 

FOJ 60 17 04 
RAO RAJ RA2 RAJ RA4 RAS RA6 RA70E L 

F02 
61 IS 

RAS 
2....__

03 ICZB 
FOl 62 3 

02 CA'S 16 

FOO 
63 2 

01 WE • 
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ACRfiilt = BDSEL • OMA • WRBOSEL = SO • S1 • l>:3 • A4 • SEL 
+ BDSEL • OMA •WR+ SO • S1 • l>:3 • A4 • SEL 

+ SO • S1 • l>:3 • A4 • SEL 
KEYCS = BOSEL • A2 • E • OMA+ SO • S1 • l>:3 • A4 • SEL 

+ RESET 
ACRCS = BOSEL • A1 • A2 • E • OMA 

OACCS = BOSEL • A1 • A2 • E • OMA 
ACOACK = RESET 

+ BOSEL • A1 • A1 • E • OMA EXSEL = SEL • BOSEL 

Figure 5: Equatio11s for the GT I80's PAL. 
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' .J 
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~ --,fl ' 12 s-
I lb ..... 
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I 

PUB 
74LSOO 

1 -

2l 0 ~ 3 

ACR/W 

BDSEL 

DACCS 

' KEYCS 

EXsEL 

GT180 PAL EQUIVALENT CIRCUIT 

Figure 6: The schematic of a discrete logic equiva/e11t to the CTl80's PAL. 
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addresses will be in hexadecimal.) 
Since a fully populated COMMl80 
uses ports EO- E7 and FO- FF the 
logical base address for the GTl 80 is 
E8. (The SBl80FX has three addi­
tional address lines for decoding 
ports 40-7F. but the CTI 80 doesn't 
currently use any of them.) 

The GTl80 can be used in many dif­
ferent hardware configurations. There 
are mounting holes that line up with 
those on the SBl80 as well as those 
on the SBl80FX. so mounting the 
CTl80 to either of the main processor 
boards is a simple task. The 40-pin 
XBUS expansion connector is in the 
same place on both the SBl80 and 
the SB I 80FX. 

Additional expansion boards can be 
plugged into the pass-through con­
nector located on the CTI 80. These 
boards can employ any of the 1/0 ad­
dresses not being used by the graph­
ics board. A second 40-pin connec­
tor on the CTI 80 passes all the signals 
straight through. except E SEL2. This 
signal is generated by the PAL. and 
it is presented on the second connec­
tor only if the GTl 80 is not being 
selected. Consequently. this is the ap­
propriate connector to attach a 
COMM l 80 board to. (The COMMl80 
should never be plugged into the 
main pass-through connector since 
bus-contention problems would 
occur.) 

Tu aid you in building your own 
GTI 80. I have listed the PAL equations 
for IC5 in figure 5. Also. figure 6 shows 
the schematic of a discrete compo­
nent equivalent to the PAL if you want 
to build the GTl80 but do not have 
the facility to program a PAL. When 
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you are done. you are welcome to 
download utilities and other graphics 
software that I will post on BYTEnet. 
BIX. and the Circuit Cellar BBS to aid 
in checking out your handiwork. 

THE KEYBOARD ADAPTER 
The IBM PC keyboard uses a syn­
chronous serial interface to talk to the 
host computer. While the typical IBM 
connection allows data flow to and 
from the keyboard. the circuit used on 
the GT\80 on ly reads from the key­
board. This greatly simplifies the 
circuit. 

Five lines connect the keyboard to 
the computer. Two are for + 5 volts 
and ground. one is a power-on reset 
signal that initializes the keyboard. 
and the last two carry the data signal 
and clock signal. Data is sent from the 
keyboard using a 9-bit serial stream. 
You can think of the first bit as a start 
bit. The remaining 8 bits contain the 
code for the key being pressed (or 
released). with the low-order bit arriv­
ing first. The fall ing edge of the clock 
signal is used to indicate valid data is 
present on the data line. (Note: IBM 
PC keyboards are not ASCII-compati­
ble.) 

The core of the keyboard adapter 
is a 74HC595 (IC2J 8-bit shift register 
with a built-in three-state latch. It also 
has an unbuffered output. OH'. that 
reflects the state of the last bit in the 
shift register. This is normally used to 
cascade multiple registers. Data is fed 
into the D input directly from the key­
board. The clock is inverted since the 
chip assu mes valid data on the rising 
edge of the clock pulse 

When the register is read or a reset 
is performed. IC2 and IC3 I are 
cleared. Data arriving from the key­
board is shifted into IC2 . and the data 
presently in the register is shifted up 
one bit (A to B. B to C. etc.). When all 
the data has been received from the 
keyboard. the shift register will con­
tain the 8-bit keycode. The problem 
now is how to latch the data into the 
register's output buffers and tell the 
computer that a key was pressed. 

Remember that an extra start bit 
was sent by the keyboard. This high 
bit will appear on the OH' output as 
the se·;enth data bit being clocked 
into the shift register. Data from the 

OH' output is clocked into IC3 la one­
half clock period after it appears on 
OH'. Half a clock period later. the last 
bit of the keycode is shifted into the 
shift register. Half a clock period after 
that. the data from IC3 la is clocked 
into IC3 I b. The output of IC3 I b im­
mediately strobes LCLK on IC2. caus­
ing the cu rrent state of the shift 
register to be latched into the output 
buffers. The output of IC3 I b is also 
connected to an open-collector in­
verter (IC29) and can be used as an 
interrupt to the SBl80. 

A subsequent read to the keyboard 
port will place the byte in the output 
buffers onto the data bus and will 
clear the shift register and IC3 I so 
they are ready for the next keystroke. 
The data in the output buffers is not 
cleared and is available until the next 
byte is rece ived from the keyboard. 

SELECTING A COLOR MONITOR 
Whether or not a particu lar monitor 
is suitable for use with the GT! 80 
depends on two factors: the monitor's 
bandwidth and its physical interface. 

The analog RGB interface has three 
analog signal lines-one each for red. 
green. and blue-with a peak voltage 
of +0.6 V for maximum brightness. 
There is also a negative composite 

sync at TTL levels that consists of the 
HSYNC and VSYNC signals com­
bined. This type of interface is com­
patible with the SR-12 P monitor men­
tioned before. 

The digital TTL interface includes 
four TTL-level lines for the red. green. 
blue. and intensity lines. There are 
also two more TTL-level lines for 
separate HSYNC and VSYNC signals. 
This type of interface is compatible 
with most monitors designed for 
IBM's CGA board. Unfortunately. 
some monitors on the market don't fit 
the format of either of the two inter­
faces described above. You will prob­
ably have problems with such moni­
tors. so it's best to avoid them 
altogether. 

The GTl80 is designed and pre­
sented as a 640- by 480-pixel resolu­
tion display controller. However, you 
can configure it by software to resolu­
tions of 640 by 400. 640 by 3 50. 640 
by 200. 320 by 200. etc. (all with 16 
colors). Ultimately. the frequency of 
the crystal osci llator you use on your 
GT180 board controls the resolution 
you can expect and the monitor you 
can use. A 2 5-MHz osci llator will give 
you a PGA-like 640 by 480 or 640 by 
400 resolution but requ ires a high­

1conrinuedJ 

Photo 2: This screen pic!tue was produced using tfie GT l80 and a Princeton 
SR-I 2P monitor. 
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Photo 3: Another screen picture using the GT\80 and SR- 12 P. 

board alone .... . ... . .... ... .. $395 
board with Modula-2 and GT180 

Graphix 1bolbox ....... . ..... $449 
2. GT180 graphics board: RGBI and analog 
version with palette DIA converter. Comes 
with demo disk and user"s manual. 

board alone ......... . ...... . . $449 
board with Modula-2 and GTIBO 

Graphix 1bolbox . ....... . .... $499 
3. Borland lnternational's Turbo Modula-2 
GTl80 Graphix 1bolbox software for the 
SBl80 and SBl80FX computers. optimized 
for the 64180 processor. Supplied on 
5!4 -inch DS/DD SBl80 format disks with 
300-page manual. 

SB180 Modula-2 alone ...... . ... .$69 
SB180 Modula-2 with Graphix 

1bolbox a lone ......... ..... .. $89 
4. SB180FX 5.7 5- by 8-inch single-board com­
puter. accommodates 512K bytes of mem­
ory. two serial ports. three parallel ports. 
para llel printer port. floppy disk controller. 
SCSI controller. ROM monitor. 6-MHz 64180. 
Comes with ZRDOS. ZCPR3. hard disk BIOS. 
and user's manuals. Populated with 2 56K­
byte memory. less 53C80 SCSI control ler 
chip. 

SB l80FX board alone .......... . $409 


quality 30-MHz monitor like the 
SR-12P (see photos 2 and 3). 

In order to use a less expensive 
EGA or CGA-compatible color moni­
tor intended for the IBM PC. you must 
use a lower oscillator frequency and 
give up some resolution. A CGA 
monitor. for example. has a 15-MHz 
bandwidth and will support only a 
resolution on the order of 640 by 200. 
The newer EGA monitors have a 
higher bandwidth and a resolution of 
640 by 350 (an EGA monitor is RGBI 
and not analog) . You will have to slow 
the GT180 down by a proportionate 
amount to use a slower scan rate. Use 
a crystal oscillator in the range of 12 
to 13 MHz for a 640 by 200 monitor. 
(Note: Software utilities included with 
the GT180 allow use of the lower­
resolution monitors.) 

The flexibility offered by the inter­
changeable crystal oscillators coupled 
with the ability to set up the ACRTC's 
internal timing registers from software 
allows you to use most monitors on 
the market as long as you keep the 
bandwidth limitations in mind. 

One tidy and relatively inexpensive 
way to get around most of the prob­
lems listed above is to use a monitor 
that can support a range of scan rates 
and either of the interfaces men­
tioned. No such animal? Well. NEC 
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makes a MultiSync monitor that will 
adapt to whatever scan rate you are 
using and accepts either analog or 
digital RGB inputs. 

CIRCUIT CELLAR FEEDBACK 
This month's feedback begins on 
page 58. 

NEXT MONTH 
Part 3 looks at the CTI 80 Graph ix 
Toolbox software. • 

Special thanks to Tom Cantrell . Ken David­
son. and Mike Weisert for their contributions 
to this project. 

Alf screen pictures presented in this article 
were produced using the CTI 80 with a 
Princeton SR- 12 P monitor. The bit-mapped 
pictures were originally composed on an Atari 
520Sf using DEGAS by Turn Hudson. They 
are reproduced and used here by permission. 

The following items are avai lable from 

The Micromint Inc. 
2 5 Terrace Dr. 
Vernon. CT 06066 
(800) 63 5·33 55 
(203) 871-6170 

Tulex : 643331 


I. GT180 graphics board: RGBI version less 
palette DIA converter. Comes with demo disk 
and user's manual. 

SB180FX board with software .. .. $499 
SB180FX board fu lly populated with 

512 K bytes. SCSl chip. and 
software ......... . ......... . $599 


9.216-MHz 64180 processor upgrade 
(SB l80F'X only) ................ SSO 


GM IC. GVAC. ACRTC. and palette DIA con­
verter chip sets are available for experi­
menters who wish to hand-assemble the 
GTl80. Call for price and availabil ity infor­
mation. Borland's Turbo Modula-2 is also 
avai lable for most CP/M Z80 machines. Con­
tact Echelon Inc .. 885 North San Antonio Rd.. 
Los Altos. CA 94022. 1415) 948-3820. The 
SBl80FX is hardware-and software-compat­
ible with the SBl80. 

Surface delivery (U.S. and Canada only): 
add SS for U.S.. $10 for Canada. For delivery 
to Europe via U.S. airmail. add $20. Three· 
day air freight devlivery: add $8 for US (UPS 
Blue). $2 5 for Canada (Purolator overnight) . 
$45 for Europe (Federal Express). or 560 
(Federal Express) for Asia and elsewhere in 
the world. Connecticut residents please add 
7.5 percent sales tax. 

There is an on-line Circuit Cellar bulletin 
board system that supports past and pres­
ent projects. You are invited to call and ex­
change ideas and comments with other Cir­
cuit Cellar supporters. The 300/1200/2400-bps 
BBS is on-line 24 hours a day at 1203) 
871 -1988. 

To be included on the Circuit Cellar mail­
ing list and receive periodic project up­
dates and support materials. please cir­
cle 100 on the Reader Service inquiry 
card at the back of the magazine. 



o a book! 
e programming JanJIUB.iie 

But don't let thi:; price fool you. Our system Is powerful: It compile.ti twice as 
fast as the other , Lo; complett!ly standard, and lrs very eru,I' to use. Most C 
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For years BASIC has been everyone's first 
language. And for almost as long, they've been 
tempted by other' languages. Lured by promises 
of more speed, more power. 

We have a solution. A new language that's a 
substantial improvement over BASICA. Faster. 
More structured. Finally, a compelling reason to 
leave BASIC. 

Introducing Microsoft's QuickBASIC 
Compiler, Version 2.0. 

At last, you can have the latest programming 
techniques, combined with the solid foundation 
of BASIC. Our new compiler is as compatible 
with BASICA as you can get. At the same time 
it offers the extra speed and power you've been 
looking for. 

Run faster with compiled code. 
If there's one thing you've asked for, it's speed. 

And Microsoft® QuickBASIC simply blazes. 
Old BASICA programs will run up to ten times 
quicker once they've been compiled. Sometimes 
even faster. 

Everything you need. Built-in. 
Making programs run faster is only part of the 

story, though. The new Microsoft QuickBASIC 
Compiler includes a full-screen editor, builHn. 
So now you can make the jump from writing to 
RUNning in no time flat. Edit your program, 
compile it, and run it. Faster than any other 
BASIC compiler around. All without leaving 
our on-line help and prompts. 



leaving BASIC for. 

On the rare chance your program doesn't run 

100% the first time out, we've got another sur­
prise for you. The Microsoft QuickBASIC 
debugger. Our full,screen tracing lets you debug 
your programs while watching the source code 
execute. A line at a time, or with breakpoints. 
As easy as can be. 

Our compiler is also smart enough to save you 
time. First, by finding any errors in one pass. 
Second, by putting your editor's cursor on the 
problem. Automatically. So you don't have to get 
lost in a maze of error codes and line-numbers. 

The BASIC virtues. And more. 
Speaking of line numbers, let's not. Because 

line numbers are strictly optional. And Microsoft 
QuickBASIC lets you use alphanumeric labels 
as well. Now you can GOTO ErrorCheck instead 
of line number 6815. 

Or you could stop using GOTOs altogether. 
There are a variety of option.s that could make 
the GOTO an endangered species. Features like 
multi-line IF-THEN blocks. And named sub­
programs. Now your BASIC programs can be 
as structured and organized as you want. 

We've only just begun to talk about the 
virtues of Microsoft QuickBASIC. There are 
dozens of enhancements to your favorite 
language. Things like larger arrays. Local and 
global variables. Reusable modules th.at let you 
create libraries of your most often-used routines. 
All explained in a revised manual that includes 
a complete language reference. 

Making your qujck escape. 
If all these features fo~ow your BASIC 

instincts, then zip on down to your nearest 
Microsoft dealer. That's where you'U discover the 
best surprise of all. The price. Only $99 for the 
best reason to leave BASIC. 

For the name of your nearest Microsoft dealer, 
call (800) 426-9400. ln Washington State and 
Alaska, (206) 882-8088. In Canada, call ( 416) 
673-7638. 

Microsoft®QuickBASIC 
The High Performance Software™ 

Mu;:n;)Saf1 is ;i regi~1crro rrndcm::1.rk 11nd The Hiah Performance Softw:i re ls a trndcm;irk of 
Micrusof, Cotpor:uion. IBM is ::i rct.ristcred mldem.irk of lntcm.11ion.-il Business Machines Corpor.uion.. 

Microsoft Quick.BASIC Compiler Version 2.0 
for IBM" PC and Compatible Computers. 

BASICA Compatibility 
• Sound statements including SOUND and PLAY. 
• Graphics statements including WINDOW. VIEW. DRAW. 

GET, PUT, LINE, CIRCLE, LOCATE and SCREEN. 
• Support of EGA extended graphics modes. NEW! 
• BASICA structures are supported including WHILE/WEND. 

lFffHEN/ELSE, FOR/NEXT, GOSUB/RETURN, and 
event handling. M" ft1croso 

Results ofSieve Benchmark BASICA 3.1 Quick BASIC 2.0 

Seconds per iteration 78 0.52 

Complete Programming Environment 
•Built-in Editor that places the cursor on found errors auto­

matically. NEW! 
• Compile entirely in memory at speeds up to 6000 lines per 

minute. NEW! 
•Link routines once when starting a programming session and 

no need to link again when changing programs. NEW! 
•Built-in debugger with single-step, animate, and trace modes. 

NEW! 
• Create stand-alone programs. 
Alphanumeric Labels 
•Can be used to make your programs more readable. Line 

numbers are not required but are supported for BASICA 
compatibility. 

Structured Programming Support 
•Block IF/THEN/ELSE/END IF eliminates the need for 

GITTO statements. NEW! 
• Subprograms can be called by name and passed parameters. 

Both local and global variables are supported. 
Modular Programming Support 
•Separate compilation allows you to create compiled BASIC 

libraries to use and re-use your programs. 
•A library of routines to access DOS and BIOS interrupts is 

supplied . NEW! 
Large Program Support 
•Code can use up to available memory. 
•Numeric arrays, each up to 64K bytes, 

can use up to available memory. 
NEW! 

http:rrndcm::1.rk
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USING DOS FUNCTIONS 

FROM TURBO PASCAL 


BY DOUGLAS F. YRIART 

You need never write a line 
of assembly language code 

-...
...... 

r~·
-'Ui 


When you decide 
whether to use a high­
leve l language or assem­
bly language to write an 
application program . 
you must weigh several 
trade-offs. One element 

to consider is which operating system ser­
vices the high-level language provides ac­
cess to versus the services available direct­
ly to an assembly language program. This 
article demonstrates how to call on oper­
ating system functions from programs writ­
ten in Turbo Pascal running under PC-DOS 
or MS-DOS. You can apply the techniques 
described to other implementations of 
Pascal or to other high-level languages as 
long as the language in question provides 
facilities for making calls to the operating 
system and the ability to examine the values 
returned in the CPU registers. 

The program DirectoryDemo (listings I 
through 6 inclusive) returns a disk directory 
with filenames and sizes by searching for 
matches to the specified input pattern. 
much as the DIR command does. In addi­
tion to demonstrating how to use DOS func­
tion calls. the procedures and functions that 
make up the program can be used within 
other programs to automatically process a 
group of files or show you a list of available 
files and information about them. !Editor's 
note: The program DIRDEMO.PAS is available on 

disk . in print. and on BIX. See the insert card follow­
ing page 320 for details. It is also available on 
BYTEnet. See page 4.1 

DOS AND H IGH-LEVEL 
LANGUAGE SERVICES 
DOS provides a number of functions for 
handling 110 from the console. mass stor­
age. and other devices so that assembly lan­
guage programmers have a standard means 
of dealing with these devices. Higher-level 
languages use some of these functions as 
well. lb open a file in Turbo Pascal. you 
need only assign a filename to a file vari­
able. In an assembly language program. you 
must take care of numerous details. such as 
setting up a file control block (FCB). before 
you can ask DOS to open the file. 

An operating system as rich as MS-DOS 
or PC-DOS provides many more 1/0 and 
memory management functions than are 
ava ilable in a higher-level language. There 
are two reasons for this. First. different 
operating systems provide different func­
tions; to let you write portable programs. 
languages provide for only those functions 

(continued) 
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that are reasonably standard across 
operating systems. Second. some limit 
must be set on the facilities provided 
by a language so that it does not 
become unwieldy. However. in ex­
change for portability and simplicity. 
you lose access to some useful capa­
bilities. 

Implementations of some high-level 
languages provide a back door 
through which you can access func­
tions or perform tasks they do not 
provide. Usually. the method used is 
either to allow the inclusion of in-line 
assembly language code or to pro­
vide a means of linking assembly lan­
guage modules with compiled pro­
grams. To take advantage of these 
facilities. you must write assembly 
language code. 

Turbo Pascal lets you include in-line 
assembly language code in your pro­
grams. However. this facility is not 
generally needed because the lan­
guage contains the facilities to make 
calls to the operating system and to 

load and examine the CPU registers. 
Thus. you can build procedures and 
functions to perform tasks not built 
into the language without resort ing to 
assembly language. The price of using 
this capability is that your programs 
are not portable to other operating 
systems. 

DOS provides two sets of functions 
for file management. The traditional 
set is FCB-oriented. lb use these calls. 
the application program must build 
the FCB and pass it to DOS. The 
new. extended set of functions was 
introduced with DOS 2.0 and is easier 
to use. For a detailed explanation 
of DOS functions. see references I 
and 2. 

MEMORY ORGANIZATION 
To understand the operation of DOS 
functions. you need to know how 
memory is organized in computers 
using the Intel 8088/8086 family of 
CPUs. The CPU registers are 16 bits 
wide and can contain unsigned in-

Listing I: The type. constant. and variable declarations for the program 
Directory Demo. 

program DlrectoryDemo;

l Copyright June 1985 by D. F. Yrlart. 


type 
User Spec • etrlng[64]; 
Reglster1 • record 

AX,BX,CX,DX,BP,SI,DI,DS,ES,Flage Integer; 
end; 


Fl leName • 1trlng[13]; 

DTAPo Inter • ADTARecord; 

DTARecord • record 


DOSReserved : array[1. .21] of byte; 

Attribute : byte; 

Fl leTlme, I special format 


u ttFl I eDate, 

Slzelow, 

SizeHlgh Integer; 

FoundName array[1 .. 13] of char; 


end; 

con st 
NUL - A@; I character 0 

SeekAttrlb • $10; flle1 & eub-dlrectorl•• 


var 
TranaferRec DTAPolnter; 
MatchPtrn UeerSpec;
RetName Fl leName; 
Fl I Size Real; 
Count : Integer; 
NoFlnd, LastFI le, 

SubDlrec : Boolean; 
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tegers in the range from Oto 65.535. 
To address more than 64K bytes of 
memory. these CPUs use a scheme of 
20-bit segmented addresses made up 
of a base segment address. which is 
a multiple of 16. and a relative offset 
from that base. With this technique. 
you can access any byte in the CPU 's 
I-megabyte address space. The CPU 
divides this area into four segments 
that you can use concurrently-the 
code. data. stack. and extra segments. 
A pair of registers is provided for 
referencing each of these areas-one 
contains the segment address: the 
other. the current offset. 

DOS manages memory dynamical ­
ly. The actual address at which a pro­
gram resides is not established until 
the program is executed. DOS loads 
the CPU code-segment register with 
the appropriate segment address 
when it loads the program into mem­
ory. 

As part of the load process. DOS 
also sets up a number of work areas 
for its own use. Their positions are 
variable. depending on a number of 
factors outside program control. To 
use some of the DOS function calls. 
programs need to be able to access 
these work areas. The data transfer 
area (DTA) in particular is needed 
when you use the extended file and 
directory services. 

The DTA is where the directory 
search functions return information 
on the files they find. DOS establishes 
a default DTA in the program-segment 
prefix (PSP). another area it sets up 
while initializing a program. Programs 
can also establish and change their 
own DTAs once they begin running. 
DOS provides a function for setting 
the address of the current DTA. More 
important for our purposes. DOS also 
provides a function that reports the 
address of the currently active DTA. 

CALLING DOS FUNCTIONS 
Reference I describes two preferred 
ways to invoke DOS functions. Both 
methods require that you place the 
number of the function to be called 
in the CPU's AH register. In addition. 
you may need to place values in other 
CPU registers. depending on the call. 
After making a call. the function often 
returns information in the CPU regis­
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ters. For example. if an error occurs. 
many of the functions tum on the 
carry flag in the flags register and 
return an error code in the AX regis­
ter. 

Calling a DOS function is a three­
step process. 

I. Set up the call: 
A. Place the desired function 
number in the AH register. and 
B. Place any other data in other reg­
isters as appropriate. 

2. Make the call. 
3. Check the carry flag in the CPU 's 
flags register. 

A. If it is on. an error has occurred: 
handle it as necessary. 
B. lf it is off. there is no error: ex­
amine the appropriate registers for 
returned information. 

In a Turbo Pascal program. you call 
DOS functions by using the pre­
defined procedure MsDos. which re­
quires a Registers record as its 
parameter. That record contains in­
teger fields corresponding to most of 
the CPU registers. 1b set up the call. 
you assign values to the appropriate 
fields. Each register is 16 bits. or 2 
bytes. wide. The AH register is the 
high-order byte of the AX register. 1b 
get the function number into AH. you 
must multiply it by hexadecimal 100 
($100 in Turbo Pascal notation. which 
will be used throughout this article) 
and assign the result to the AX field 
of the Registers record. When the 
DOS function has completed its oper­
ation. the corresponding fields in the 
record will contain any values that 
were returned in the CPU registers. 

Several DOS functions. including the 
one that makes an initial d irectory 
search. need information that does 
not fit in the CPU registers. This in for­
mation is stored in an ASCIIZ string-a 
string of ASCII characters without an 
initial length byte that is terminated 
by a byte of binary zeros. The binary 
zeros are supplied by terminating the 
string with the NUL character. which 
is the ASCII character zero. When you 
set up the call. you use a pair of reg­
isters containing the ASCIIZ string's 
segment and offset addresses to ref­
erence the string. 

lb demonstrate how to implement 

Listing 2: Procedure PointOTA. which finds the location of the program's ITTA. 

procedure PointDTA(Var DTARec : DTAPointer); 

Const GetDTA • $2F00; I function number l 

var 
Regs : Registers; 

Begin 
Regs.AX :• GetDTA; 
MsDos(Regs); 
DTARec :• Ptr(Rega.ES,Regs . BX); 

End; 

Listing 3: Function SizeOfFi le. which is used to calculate file size. 

function SlzeOffl le(HIWord, LoWord : Integer) : Real; 

Var 
BlgNo, Size : Real; 

Begin 
BlgNo :• (Maxlnt * 2.0) + 2; 
If HlWord < 0 then Size :• (BlgNo + H!Word) * BlgNo 

else Size :• HiWord * BlgNo; 
lf LoWord >• 0 then Size :•Size+ LoWord 

else Size :•Size+ (BlgNo + LoWord); 
SlzeOffl le :•Size 

End; 

DOS function calls in a Turbo Pascal 
program. let's use functions $4E 
(FindFirst) and $4F (FindNext). Func­
tion $4E locates the first file that 
matches the input specification. Func­
tion $4F finds additional matches. You 
also need to use function $2F (Get­
DTAJ to determine the location of the 
current ITTA. because directory search 
functions return information about 
the files they find in the ITTA. 

THE DEMONSTRATION PROGRAM 
DirectoryDemo is the name of the 
demonstration program. It includes a 
function. SizeOfFile. and three pro­
cedures. PointDTA. FindFirst. and 
FindNext. As input. the program ac­
cepts a standard DOS file specifica­
tion . which may include drive name. 
path name. and filenames. The file 
specification may include the global 
characters • and?. The program out­
put consists of a three-column screen 
listing of filenames (along with file 
sizes) and subdirectories that match 
the input specification. Subdirectories 

are displayed in low intensity with a 
file size of 0 bytes since they are not 
regular files. The display concludes 
with a count of the fi les and subdirec­
tories found. 

DirectoryDemo compiles correctly 
with versions 2 and 3 of Turbo Pascal 
for the IBM PC. The program has run 
and functioned correctly on systems 
running PC-DOS versions 2.0 and 2. I0 
and also under Compaq's MS-DOS 
2.11. It will run on PC-DOS version 3 .0 
but under certain conditions may fail. 
Apparently. DOS 3.0 returns addi­
tional error codes beyond those used 
by DOS 2.x. DirectoryDemo uses 
several of the "new" DOS functions 
and therefore does not work on DOS 
1.0 or I. I. 

DATA TYPES. CONSTANTS. 
AND VARIABLES 
Three defined data types are impor· 
tant to the program DirectoryDemo 
(listing I). and two procedures actually 
do the directory search. The Registers 

(continued) 

DECEMBER 1986 • BY TE 105 



USING DOS FUNCTIONS 


Listing 4: Procedure FindFirst wliicli finds tlie first director~ entr~. 

procedure FindFirst(Pottern : UserSpec; 
Var Found : FileNome; Var Size : Real; 
Var NoMotch : Boolean; Var LostOne : Boolean; 
Var SubDir : Boolean); 

Const FindFirst • $4E00; l function number 

Type 
ASCIIZ • arroy[1 .. 64] of char; 

var 
Fl leSpec ASCllZ; 
Regs Registers; 
PoslnStr, 
Count : Integer; 
Foundlen : Byte absolute Found; 

Begin 
for PosinStr :• 1 to length(Pottern) do 

FlleSpec[PoslnStr] :• Pottern[PoalnStr]; 

FileSpec[tength(Pottern) + 1] :• NUL; 

With Regs do 

begin 


OS :• Seg(FI leSpec); 

DX :• Ofs(Fi leSpec);

CX := SeekAttrib; 

AX :• FlndFlrst; 

MsDos(Regs); 

if (Flogs and 1) > 0 then 


begin 

Cose AX of 


2 	 : begin l No match 
NoMotch :• True; 
LostOne :• True; 

end; 
18 begin l No more files 

NoMotch :•Folse; 
LostOne : .. True; 

end; 
else 

writeln(AG'Con''t Interpret error return code'); 
Holt; 

end; l Cose J 

end 


else 

begin l No error return code I 


NoMotch ·• Folse; 

LostOne :s Folse; 


end; 

end; l with Regs l 


if (not NoMotch) then 

with TronsferRecA do 

begin


Found :• FoundNome; 

Count :• 0; 

While Found[Count] <> NUL do Count :•Count+ 1; 

Foundlen :•Count; 

For Count :• length(Found) + 1 to 13 


do Found :•Found+ ' '; 
if (Attribute and SeekAttrlb) > 0 


then SubDlr :a True 

else SubDlr :=Folse; 


if not SubDlr 

then Size :• SizeOfFI le(SlzeHlgh,Sizelow) 

else Size :• 0.0; 


end; l with TronsferRec l 

End; 


data type is a record containing in­
teger fields that represent the CPU 
registers. This type of variable is 
passed as a parameter to the pre­
defined procedure MsDos whenever 
a DOS function is called. The fields in 
this record contain the values to be 
loaded into the CPU registers. When 
the call returns. those fields contain 
the values that the DOS function call 
is returning. Both MsDos and its 
parameter record are described in the 
Turbo Pascal manual (reference 3) . 

The other two data types. DTA­
Record and DTAPointer. work to­
gether. DOS returns the information 
for each file found in the DTA in a 
specific format. DTARecord is a 
record whose fields correspond to the 
layout of that data. DTAPointer defines 
a pointer to DTARecord. When you 
set the pointer to point to the DTA. 
you can directly access the informa­
tion returned by the directory search 
calls in the fields of DTARecord. 

For convenience. two global con­
stants have been defined. NUL has 
the value of ASCII character zero and 
is used as a terminator in construct­
ing the ASCllZ string that is passed to 
the function that begins the directory 
search. The other constant. SeekAt­
trib. has a value of $10. When you con­
duct a directory search. you can 
specify the attribute of the files you 
want to find. The subdirectory at· 
tribute is $10. and it tells the search 
to return subdirectories as well as files 
that match the input search criterion. 

The three Boolean variables No­
Find. LastFile. and SubDirec are used 
to report the progress of the search 
after each call and whether the name 
being returned is a subdirectory 
name. so that it can be displayed in 
low intensity. 

GETTING THE DTA ADDRESS 
The program's first procedure. Point­
DTA (listing 2). is used to find the loca­
tion of the current DTA and to set its 
pointer. TransferRec. The program 
calls DOS function $2F to get the ad­
dress of the DTA. In writing pro­
cedures or functions that use DOS 
function calls. I restrict each to a single 
DOS function . In addition. I declare 
the DOS function number as a con­

lwntinuedJ 
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stant already multiplied by $100 (in SizeOfFile. This presents a minor 
this case $2FOO) so that you can load problem. The value of each word is 
it into the AH register simply by as­ expressed as a 16-bit unsigned in­
signing the value to the AX register. teger. a data format unknown to Turbo 
DOS function $2F returns the address Pascal. Therefore. values greater than 
of the ITTA in the ES and BX registers. Maxlnt appear to be negative when 
The ES register contains the segment these words are treated as signed 
address. and BX. the offset. You set integers. 
the pointer value using Turbo Pascal's The problem is resolved by creating 
predefined function Ptr. a real variable. BigNo. containing the 

value 216, and subtracting negative 
CALCULATING THE FILE SIZE values from it to find the true value 
Function SizeOfFile {listing 3) calcu­ of the word. 1b find the file size. you 
lates the size of each file found dur­ determine the value of the high-order 
ing the directory search. The function word. multiply it by BigNo. and add 
returns a value of type Real. since the value of the low-order word to it. 
DOS file sizes can exceed 32. 7 6 7 
bytes (Maxlnt for Turbo Pascal) . DOS FINDING THE FIRST FILE 
delivers the size of each file in a pair The procedure FindFirst (listing 4) 
of 2-byte words. HiWord and LoWord. searches for the first occurrence of a 
which are passed as parameters to filename to match the input criterion. 

Listing 5: Procedure FindNext. which is used to find subsequent director!J entries. 

procedure FlndNext(Vor Found : Fl leName; Var Size : Real; 
Var LastOne : Boolean; Var SubDlr : Boolean); 

Const FlndNext • $4F00; I function number I 

var 
Regs : Registers; 
Count : Integer; 
FoundLen : Byte absolute Found; 

Begin 
With Rega do 
begin

AX :• FlndNext; 

MsDos(Regs); 

if (flogs and 1) > 0 then 


If AX• 18 then LostOne :• True 

else 


begin
wrlteln(AG'Con''t interpret error return code'); 
Holt; 

end 

else LostOne :• Folse; 


end; I with Reg1 J 


with Tron1ferRecA do 
begin


Found :• foundNome; 

Count :• 0; 

While Found(Count] <> NUL do Count :•Count+ 1; 

Foundlen :• Count; 

For Count :• length(Found) + 1 to 13 


do Found :•Found+• '; 
If (Attribute and SeekAttrlb) > 0 then SubDlr :•True 

else SubDlr :• Folse; 
If not SubDlr then 

Size :• SlzeOfFlle(SlzeHlgh,SlzeLow) 
else Size :• 0.0; 

end; I with TronsferRec J 
End; 

It invokes DOS function $4E to begin 
the search and lays the groundwork 
for subsequent calls to DOS function 
$4F. which returns additional 
matches. if any. FindFirst loads the ap­
propriate registers. makes the call. 
checks for errors. and. if it finds a 
match. returns the filename and size 
and a flag signifying whether that file 
is a subdirectory. If the search fails. 
FindFirst uses a pair of flags to signal 
the failure. 

DOS function $4E requires as input 
an ASCIIZ string containing the pat­
tern to be matched. The ASCllZ string 
is loaded into the local variable File­
Spec. Turbo Pascal's predefined func­
tions Seg and Ofs are used to load 
FileSpec·s segment and offset ad­
dresses. respectively. into the DS and 
DX fields of the Registers record. 
which is called Regs. 

The attribute of the files you are 
searching for is an optional parameter 
of DOS function $4E. You load it into 
the ex register before making the call. 
Since in this case you want to locate 
all files and subdirectories in the ap­
propriate directory that match your 
specification. you load ex with the 
constant SeekAttrib. 

After making the call to function 
$4E. FindFirst checks the carry-flag bit 
in the Flags field of the Regs record 
to find out if the function has returned 
an error code. The codes report the 
status of the search if the function fails 
to find a match. DOS 2.x reports one 
of two possible conditions: error 2. in ­
dicating that no match was found. or 
error 18. indicating that the last file 
that matches the input specification 
has been found. (FindFirst is coded so 
that if any error code other than 2 or 
18 is returned. the program halts with 
the message "Can't interpret error 
return code." In a production system. 
you would want to provide a more 
graceful way of handling this. Pro­
cedure FindNext works the same way.) 

If the carry-flag bit is not turned on. 
there is no error code to check. and 
a file matching the input specification 
has been found. FindFirst transfers 
the information about the file from 
the fields of the OTA record to vari­
ables for return to the main program. 
For this example. three pieces of in­

{co111inued1 
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formation about each file are re­
turned: its name and extension. its at­
tribute [whether it is a subdirectory or 
a normal file). and its size. 

Function $4E returns the filename 
and extension in a single field. sepa­
rated by a period and terminated by 
a NUL. There may be garbage char­
acters in the remainder of the field if 
the name and extension do not fill the 
entire field. The Boolean variable 
SubDir is set to True and the file size 
is set to zero if it is a subdirectory. If 
not. the file size is calculated by func­
tion SizeOfFile. The date and time of 
the file's last update are also available 
in the DTA; however. for the sake of 
simplicity, decoding these fields has 
been left out of the demonstration 
program. Both the date and the time 
are stored in special packed formats 
(see reference I) . 

FINDING ADDITIONAL FILES 
The procedure FindNext (listing 5) 
searches for additional files that meet 

the specification set up by FindFirst. 
All you need to do is load the AX field 
of the Regs record with the function 
number $4F and make the call. As in 
FindFirst. the procedure checks the 
carry flag for an error condition. DOS 
function $4F returns only a single 
error code. 18. when the last match­
ing file has been found. If no error is 
reported. the process of capturing 
and returning the information from 
the DTA is the same as in FindFirst. 

THE MAIN PROGRAM 
The main program (listing 6) has three 
basic sections: a setup phase. a loop 
that searches for files matching the in­
put specification. and a closeout 
phase. 

In the setup phase. you are asked 
to enter a specification. procedure 
PointDTA sets the pointer to the DTA. 
and the program invokes procedure 
FindFirst to look for the first match. 
Since this is merely a demonstration 
program. there is no check to ensure 

Listing 6: The main body of the program DirectoryDemo. 

BEGIN 
CI rScr; 
writeln(' -- Demonstration of Directory Search Calls--'); 
write(' Find? '); 
readln(MatchPtrn); 
writeln; 
Count :• 0; 
PolntDTA(TransferRec);
FlndFirst(MatchPtrn,RetName,FI ISlze,NoFlnd,LastFI le , 

SubOlrec);

if NoFlnd or La1tFI le then wrlteln('FI le not found.') 


else 

begin 


While (not LastFlle) do 

begin

If SubDlrec then LowVldeo; 
wr I te(RetName,' ',FI IS Ize:8:0, • '); 
NormVldeo; 
Count :•Count+ 1; 
If (Count mod 3) • 0 then Wrlteln;
FlndNext(RetName,FI ISlze,La1tFlle,SubDlrec); 

end: 
end; 

If (Count mod 3) <> 0 then wrlteln; 

wr Itel n; 

write('••• ',Count,• Flies or '); 

LowVldeo; 

wrlte('Sub-Dlrectorle1'); 

NormVldeo; 

wrlteln(' found•••'); 


ENO. 
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that yo~r input is valid. (Note that in 
DOS function calls. you may delimit 
path names with slashes as well as the 
backslashes we are used to.) 

If FindFirst is successful. the main 
program enters a loop that displays 
information about each file found and 
invokes procedure FindNext to search 
for another match until no more are 
found. Subdirectories are displayed in 
low intensity; all other files are shown 
in regular intensity. When the main 
program has found the last matching 
file. it closes out the display with a 
summary message and exits. 

CONCWSIONS 
The program DirectoryDemo serves 
two purposes: It illustrates how to use 
DOS functions from within a Turbo 
Pascal program. and it shows how to 
invoke the directory search services 
provided by DOS to locate and pro­
cess a group of files whose names 
match a given specification. 

The techniques in this article also 
apply to invoking DOS and BIOS ser­
vices through interrupts using Turbo 
Pascal's predefined procedure lntr. In 
this case. in addition to loading the 
appropriate fields in the Registers 
record. the program must specify the 
desired interrupt number. 

With the procedures MsDos and 
lntr and similar "hooks" to the oper­
ating system that other high-level lan­
guages may provide. you can have full 
access to the rich variety of services 
provided by DOS functions and inter­
rupts without ever having to write a 
line of assembly language code. Pro­
grams can perform almost any task 
the hardware is capable of. The price 
is that programs that make use of 
these services through function calls 
and interrupts are not portable to 
other operating systems without ex­
tensive modification. • 
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SERVICES 

~	BIX: BYTE's Information 
Exchange puts you on-line 24 
hours a day with your peers 
via computer conferencing and 
electronic mail. All you need to 
sign up is a microcomputer, a 
modem and telecomm so&ware. 

I!)Reader Service: For information 
on products advertised in 
BYTE, circle the numbers on 
the Reader Service Card 
enclosed in each issue that 
correspond to the numbers for 
the advertisers you select. Drop 
it in the mail and we'll get 
your inquiries to the advertisers. 

If} TIPS: BYTE's relephone 
Inquiry System is available to 
subscribers who need fast 
response. After obtaining your 

Program 


Subscriber I.D. Card (see TIPS 
faformation adjacent to Reader 
Service cards), dial TIPS and 
enter your inquiries. You'll save 
as much as ten days over the 
response to Reader Service 
Cards. 

l!1 Disks and Downloads: 
Listings of programs that 
accompany BYTE articles are 
now available free on the 
BYTEnet bulletin board; and 
on disk or in quarterly printed 
supplements (see reply cards in 
this issue). 

ifj Microform: BYTE is available 
in microform from University 
Microfilm International in the 
U.S. and Europe. 

if} BYTE's BOMB: BYTE's 
Ongoing Monitor Box is your 
direct line to the editor's desk. 
Each month, you can rate the 
articles via the Reader Service 

Card. Your feedback helps us 
keep up to date on your 
information needs. 

;. f ' 

rD Customer "Service: If you have 
a problem with, or a question 
about, your subscription, you 
may phone us during regular 
business hours (Eastern time) 
at our toll-free number: 800­
258-5485. You can also use 
Customer Service to obtain 
back issues and editorial indicies. 

BONUSES 

~ Annual Separate Issues: In 
addition to BYTE's 12 monthly 
issues, subscribers also receive 
our annual IBM PC issue free 
of charge, as well as any other 
annual issues BYTE may 
produce. 

lfi BYTE .Deck: Subscribers 
receive five BYTE postt:ard 
deck mailings each year-a 
direct response system for you 
to obtain information on 
advertised products through 
return mail. 

To be on the leading edge of 
microcomputer technology and 
receive all the aforementioned 
benefits, make a career decision 
today-complete and mail in a 
subscription card or, call toll-free 
weekdays, 8:30a.m to 4:30pm 
E.S.T.: 800-258-5485. 

And. . . welcome to 
BYTE country! 
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A PROGRAM FOR 

APPROXIMATING 


INTEGRALS 

BY DAVID M. SMITH 

Gauss approximation with Aitken 
extrapolation yields increased precision 

THE PROBLEM OF computing the 
value of a definite integral arises often 
in scientific. engineering. and other 
technical appl ications. Most of these 
integrals cannot be found exactly 
using techniques of calculus. Instead. 

they must be approximated using 
numerical methods. which work by 
evaluating the function at a finite 
number of points and doing a 
weighted sum of the function values. 
As more and more function va lues are 

ILWSTRATED BY LANE SMITH 

computed. the sequence of approxi­
mations converges to the correct 
value of the integral. 

However. the rate of convergence 
can differ widely for various functions. 
For one function. 30 evaluation points 
might produce an approximation cor­
rect to five significant digits (SD) . while 
I 000 points might be needed to get 
the same degree of accuracy in the 
approximat ion of another function . 
Because of the need for many func­
tion evaluations. numeric approxima­
tion of an integral tends to be time­
intensive and thus expensive. 

This article presents a method for 
approximat ing integrals with a 
minimum of function evaluations. The 
technique. called Aitken extrapola­
tion. is incorporated into the program 
in listing I. A more accurate version 
of the program. written in FORTRAN. 
is available separately. IEditor's note: 
Both programs are available on disk. in print. 
and on BIX. See tfie insert card following page 
3 2 0 for details. Listings arealso available on 
BYTEnet. See page 4.) I'll review some 

(co11linued1 

David M. Smith teaches numerical analysis 
and computer-related mathematics at Loyola 
Marymount University. He can be reached 
at the Mathematics Department. LMU. 
W!Jola Blvd. at West 80th St.. Los Angeles. 
CA 90045 . 
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APPROXIMATING INTEGRALS 


Listing I: A BASIC program to approximate the integral of a function (defined 
in lines 170 and 180). Tfie program uses Gauss approximation and Aitken 
extrapolalion. 

100 	DEFDBL A-H,L,0-Z 
110 	 REM Use EPS•1E-6 If functions are single precision. 
120 	EPS"1E-10 

130 	SQT3•SQR(3) 

140 DIM TABLE(20)

150 LG10•LOG(10) 

160 DEF FNL10(X)•LOG(X)/LGt0 

170 F$•"f(x)•SQR(EXP(x)-1)/SIN(x)" 

180 DEF FNF(X)•SQR(EXP(X)-1)/SIN(X) 

190 	T1$•"fll/lll# #/1#1#.#11#/111#11# 1##1 
200 	 T2$•"llll/lllfil ll#ll# .1#111#11111111# 1111111 111111" 
210 T 3$• "#111111#1 #111111#. #11111#1111111111 " 
220 T 4$• "#1##11 1#11# .1#1##1#11#1 1#11" 
230 	PRINT "Approximating the integral of the function:" 
240 	PRINT " "; F$ 
250 	 INPUT "Number of lines in Gauss column (>l)";KL 
260 	 INPUT "Lower limit for lntegral";A
270 	 INPUT "Upper limit for lntegral";B 
280 	 IF B<•A THEN PRINT "Error. Lower limit<• upper

11 mIt.": STOP 
290 	 PRINT 
300 	GOSUB 410 
310 	PRINT 
320 	FOR J•1 TO 20 
330 	 INPUT "Enter 1 for next Altken column, 0 to quit";CQ
340 	 IF CQ•0 THEN J•20: GOTO 390 
350 	GOSUB 760 
360 	PRINT 
370 	KL•KL-2 
380 	 IF KL<3 THEN J•20 
390 NEXT J 
400 END 
410 IF KL<1 THEN PRINT "Error In Gauss subroutine: KL<1.": 

STOP 
420 NLINES•KL 
430 NSUBS•l 
440 NFUNCT•0 
450 PRINT "Gaussian integration table for the function" 
460 PRINT F$; ", for x• ";A; "to ";B;"." 
470 PRINT "Table contains ";NLINES; " lines." 
480 PRINT 
490 FOR JLINE•l TO NLINES 
500 XH•(B-A)/NSUBS
510 XH2•XH/2
520 XR•XH2/SQT3 
530 START1•A-XH2-XR 
540 START2•A-XH2+XR 
550 SUM•0 
560 FOR K•1 TO NSUBS 
570 SUM•SUM+FNF(START1+K•XH)+FNF(START2+K•XH) 
580 NEXT K 
590 SUM-SUM•XH2 
600 NFUNCT•NFUNCT+2•NSUBS 
610 IF JLINE>1 THEN 650 
620 PRINT " N Goun NF Eat .S.D ." 
630 PRINT USING T1$; NSUBS,SUM,NFUNCT 
640 GOTO 720 
650 RELERR•EPS 
660 IF SUM<>0 THEN RELERR•ABS(TABLE(JLINE-1)-SUM)/ABS(SUM)
670 IF SUM•0 AND TABLE(JLINE-1)<>0 THEN 

RELERR•ABS(TABLE(JLINE-1)-SUM)/ABS(TABLE(JLINE-1))
680 	 IF RELERR<•0 THEN RELERR•EPS 
690 	NUMSD•-FNL10(RELERR)
700 	 IF NUMSD<0 THEN NUMSD=0 

(co11t111ued) 

analytic techniques for simplifying in­
tegrals to obtain increased precision. 

FIRST APPROXIMATIONS 
To use Aitken extrapolation. we need 
a set of approximations to the integral 
of f(x) from a to b. Tuble I gives such 
a table for the function f(x)=~ /sinx 
from 0 to l. The table was generated 
using the Gauss formula. 

The Gauss formula approximates 
the area under a function from X1-1 to 
x, as follows: 

1'' f(x) dx ""' x, - X1- 1 
•1-1 2 

+f(X1 +X1-1 + X1-X1-1) ) . 
2 2../3 

In line 1 of the table. the Gauss for­
mula is applied to the entire interval 
(0. I). In the second line. the interval 
is divided into two subintervals and 
the Gauss formula is applied to each 
subinterval: the two approximations 
are tota led to produce the value 
shown in the Gauss column. In 
general. for each nth line in the table. 
the program divides the interval into 
2n-1 subintervals and applies the 
Gauss formula to each. These values 
are summed to get an approximate in­
tegral from a to b. 

The Est. SD column of table l is a 
conservative estimate of the number 
of significant digits in the latest ap­
proximation. based upon a compari­
son with the Gauss number in the 
previous line of the table. 

One advantage the Gauss rule has 
over more popular integration rules 
like Simpson or trapezoidal is that the 
function is not evaluated at either of 
the endpoints of the interval of in­
tegration. For functions with singular­
ities. this means you can code the 
function into the program more easi­
ly. without having to make a special 
case to avoid division by zero. and so 
on. This makes the code for the func­
tion easier to write and faster execut­
ing. 

AITKEN EXTRAPOLATION 
Once the Gauss table has been com­
puted. we have a sequence of approx­

lcon1i11uedl 
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Explore Al an your PC 

Smalltalk/V transforms your PC into a versatile Al workstation 

On ly Smalltalk/V lets 
you experience the thrill 
of a responsive AI work­
station while learning 
artificial in telligence 
techniques and using 
them to create 
practical applications. 

"SmaHtalk/V 
gives me th e feel of an 
Al workstation on 
my PC." 

-Darryl Rubin, 
Tecb11ical Editor, 

Al B:rpert 
M(/gazine 

"Smalltalk/V is the 
highest performance 

object-oriented 
programming system 

available for PCs." 
-Dr. Piero Scaniffl 

Cbief Scientist 
Olive/Ii Arlifici(l/ /11telligence Center 

Smalltalk/V Features 

• High-performance 
objec1-orien1ed programming

Watching someone use an Al 
workstation is a vision of what the 
computer was meant 10 be. fingers dance 
across 1he keys as windows dJlate, shift , overlap , 
and disappear on the bit.mapped display. Ideas 
spring 10 Ufe a program fragments execute, are 
modi6ed, expanded, combined and tried again in 
a creative arabesque of text and graphics. The 
interface vanishes, man and machine are one. 
Smalhalk/V brings that experience 10 
your IBM-PC. 

"We use SmaJltalk 
as our primary language 
for teaching artificial intelligence. ·· 

-Dr. jobn Pugh 
Director, Schoof of Computer Science 

Carleton University 

Of the three main Al languages, Smalltalk, LISP, 
and Prolog, only Smalltalk was Intended for 
indMdual use on a personal computer. Only 
Smalltalk was designed 10 provide a match 
between human and computer models of 
reality. Only Smalltalk is easy 10 learn, easy to 
read, and eas)' 10 use. 

• 	 Integrates object-based and rule-based 
programming wilh object-oriented Prolog 

• Auser-extensible, open-ended environmem 
• A responsive graphical user imerface 
• 	Supports exploratory programming and 

prototyping 
• 	 Class hierarchy wl!h inheritance creates highly 

re-useable code 
• 	Smalltalk ource code included, with browser 

windows for easy access and modification 
• A huge 1oolkl1 of cla~ses and objects for 

building a variety of applications 
• 	 Object-swapping creates virtual memory on 

hard or RAM disk 
• 	 Bit-mapped graphics with bit and form editors 
• A sophisticated source-level debugger 
• 	Automatic cl1ange log for ea y recovery 

from errors 
• 	 Powerful direc1ory/6Je brow er system for 

organizing DO, 6Jes 
• 	Optional communications interface 10 

UnLx™ and other systems 
• 	Access to other languages and DOS function s 
• 	 DOS command shell 
• 	 Detailed owner's manual designed for both 

beginners and advanced programmers 
Inquiry 111 ·----------------------------------------· 


"We found Smalltalk/V excellent 
for developing advanced decision­
support tools based on decision 
analysis and Al techniques." 

-Dr. Samuel Holtzman, 
Professor, Stanford University 

Smalhalk/V is pure objec1-oriemed programming 
- a powerful tool for designing frame/scripl­
based knowlege represen1a1ions, inference 
engines, expert systems, simulation em•ironments, 
intelligent interfaces, network control software, 
communications interfaces, and much more. 

Melhods, our character·based Smalltalk, is now 
available for $79. II has all of 1he features of 
malhalk/V except graphics, rules, source-level 

debugger, and object-swapping. However, ii 
supports color, includes the commu nication 
package. and does not require a mouse. 

BYrE »1d DIX ore trnlmm ks ol McGr.iw· lllll, Inc. lllM, lll.ll ·PC, 2nd 
18~1 PC.AT i re 1.ndemarks o( lnlt.m11Jon;tJ Business ~bchlnes 
Corpo,.tion. Unix Is ' tr.idmmlt of Otll uhorJtoM<s. 

YESl I wam to turn my PC into an Al workstation. Send me .. . 

0 Smollmlkl\' S99 

0 r.ommunlc:itions for . malll-:dk/ V ~9 
0 .ll ethods (Including 

Communicuions) 9 

Shipping and llandll ng .. . 


CA residents add applicable 

:sales 1ax 

TO TAL 

I enclose D Check D Money Order 

0 Credit card information D MC D VISA 

Sumbrr; _______ ___ E..~ Jl i rJtio n_ 

Slgnaiurc ------------ ­

:\ame: ------------- ­

Street Address:____________ 

NOT COP\' PROTECTED. 60·DAI' MONEY·llACK GUARA~TEE 
0 . • LJ E USER-SUPl'ORT CONFERF.NCE ON ttnr·s l\IX™ 

Sm:ilh.a.lk.I\' f'<JUlm DOS >nd Sl l K R-'..\I on 18.11 PC< (lnduding H) or 
"comp1Libles," :a Microsoft or comp:ulblemouse. :rnd il CGA, EGA. HercultS. 
Or AT&T Hl·ltC5 g~phlc COfllroller. 

digitalk. inc. 

Shipping and Jlandl!ng Ci~/S~11r/Zip : ____________ 5200 West Century Boulevard 
EJS<>where . .SIS.llO Phone: ______________ Los Angeles, CA 9004 5 (213) 64 5-1082 
U.S .. Canad"· and Mc,lco .... ).00 
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710 PRINT USING T2$ ; NSUBS,SUM ,NFUNCT ,NUMSD 
720 NSUBS•2• NSUBS 
730 TABLE(JLINE)•SUM
740 NEXT JLINE 
750 RETURN 
760 IF KL<3 THEN PRINT "E r ror In Al t ken : KL<3 .": STOP 
770 KLM2•KL-2 
780 PRINT: PRINT "Altken column . " ;KLM2 ; " ent r ies ." 
790 PRINT: PR INT " Line Ai tken Es t. S.D. 
800 KLM1•KL-1 
810 FOR JLINE•2 TO KLM1 
620 TOP•(TABLE(JLINE+1}- TABLE(JLINE}}A2
630 BOT•TABLE(JL INE+1}-2•TABLE(JL INE}+TABLE(JLINE-1} 
640 IF BOT•0 THEN TABLE(JLINE- 1}•TABLE (JLINE+ 1} ELSE 

TABLE(JLINE- 1}•TABLE(JLINE+1)-TOP/BOT 
650 JLM1•JLINE-1 
860 IF JLINE<•2 THEN PRINT US ING T3$ ;JLM1, TABLE (JLM1 ): 

GOTO 940 
670 RELERR•EPS 
880 IF TABLE(JLM1}<>0 THEN RELERR•ABS(TABLE (JLM1-1 ) ­

TABLE(JLM1}}/ABS(TABLE(JLM1}) 
890 IF TABLE(JLM1}•0 AND TABLE(JLM1-1)<>0 THEN 

RELERR•ABS(TABLE(JLM1-1}-TABLE(JLM1) )/ ABS(TABLE(JLM1­
1))


900 IF RELERR<•0 THEN RELERR•EPS 

910 NUMSO-- FNL10(RELERR}

920 IF NUMSD<0 THEN NUMSD•0 

930 PRINT USING T4$; JLM1;TABLE(JLM1 }; NUMSD 

940 NEXT JLINE 
950 RETURN 

Tuble I: Gaussian integration table 
for the function 
f(x) = ~I /sinx. for x=O to I . 

The BASIC program in listing I 
produced the data for the table. Each 
successive line of the table corresponds 
to a finer approximation . The number 
of subintervals used is "n :· "Gauss" is 
the resulting approximation . "NF" is 
the number of function evaluations 
used to produce the current estimate. 
and "Est. SD" is a conservative 
estimate of the number of significant 
digits in the approximation . 

n Gauss NF Est. SD 

1 1.9285506935 2 
2 2 '0298952302 6 1 
4 2.1019189001 14 1 
8 2. 1529799461 30 2 

16 2. 1891343294 62 2 
32 2.2147171070 126 2 
64 2.2328132539 254 2 

128 2.2456114423 510 2 
256 2.2546619381 1022 2 
512 2.2610618921 2046 3 

1024 2.2655874445 4094 3 

imations Ti . Ti. TJ ..... which con­
verges to the correct value of the 
integral. The number of subintervals 
used increases geometrically (I. 2. 4. 
8. . .. ). Numerical analysis tells us 
that such a sequence is linearly con­
vergent. or nearly so. 

Aitken extrapolation uses th is 
linear-convergence property to derive 
additional accuracy from the Gauss 
table results without the need for fur­
ther function evaluations. If we let T 
represent the exact value of the in­
tegral. and e, the error in the Gauss 
approximation on line i. then T,-T=e,. 
By the definition of linear con­
vergence. there exists a constant c for 
which e,=ce,_, for every i. Assuming 
this gives us three equations in three 
unknowns. T. e,. and c: T,-T=e,. 
T,., - T=ce,. and T1+2-T=c2e,. Solving 
for T yields 

This is the formula for Aitken extrap­
olation. In practice. the convergence 
is not precisely linear. so this com­
puted T is still not the exact result. but 

it is often more accurate than any of 
the three va lues used to generate it 
Unlike the Gauss values. which are 
each the sum of n terms. the Aitken 
values derive from only a few arith­
metic operations. The time needed to 
compute the values in the Aitken col­
umn is negligible when compared to 
the time taken for the Gauss column. 

Thble 2 gives the Aitken extrapola­
tions to the integral of the function 
using the data in table I . Each Aitken 
value is found using three successive 
numbers in the previous column 
(either Gauss or Aitken) and extrap­
olating to the limit under the assump­
tion that the numbers are part of a 
linearly convergent sequence. Thus 
line I in the Aitken column with nine 
entries was computed using the 
Gauss approximations with 11= I. 2. 
and 4. Line 2 in that column used the 
Gauss approximations with n=2 . 4. 
and 8. and so forth. Then line l of the 
Aitken colum n with seven entries 
used the same formula with the ap­
proximations on lines I. 2. and 3 from 
the previous Aitken column. 

Notice that each new Aitken column 
has two fewer entries than the 
previous one. 

The Aitken table gives a final ap­
proximation accurate to at least nine 
SD. even though the Gauss approxi­
mation was accurate to only two SD. 
The singularity is what makes the ap­
proximations so bad in the Gauss col­
umn. For a well-behaved function. the 
Gauss accuracy would be ten or 
twelve SD. so the Aitken extrapo­
lations wou ld not be necessary. 

On the other hand. computing the 
Aitken columns takes almost no time 
when compared to the time required 
to calculate the Gauss column. A 
compiled version of the Aitken pro­
gram (listing l ) took 2 minutes. l 5 
seconds to produce the results of 
tables I and 2. running on an IBM PC 
without floating-point hardware. Since 
the running time increases with the 
total number of function computa­
tions. it would take about twice as 
long to add one more line to the 
Gauss table with 11 =2048. 

HANDLING SINGULARIT IES 
Before applying the program to an in­
tegral. you should locate al\ singular­

(continued) 
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access. 
automatic 
operation. 

on their XT. 
Isolated 
Escape key. 

Return key. 

.-----­

Separate 
Cursor and 
Screen Con/rol 
keys. 

-----'::;:;.!IP4 

- ­ - - - 'ii. er~ is...DATADESK'S 

Borland's Turbo Lightning FAE 
Two Ctr/and Positive-tactile. 	 Extra-wide, easy-to- Dedicated Caps, Num and SeparateEnlarged 

TU 0-101 ENHANCED KEYBOARD 

for the 10 million PC users IBM just ignored! 


Shift keys Alt keys for firm-feel 
ambidextrous keys. 

Switch· 
selectable 
compatibility 
with IBM , PC, 
XT, AT, PCjr. 
AT&T and all 
compatibles. 
IBM's new 
Enhanced 
Keyboard runs 
only on their 
new XT's, AT's 
and ignores 
their installed 
base which 
probably in· 
eludes you. - -

Switc h allows you 
lo swap posi tion of 
Crrl and Caps lock. 
IBM moved Ctr! ro 
botrom row, you have 
no choice! 

IBM just announced their new 

redesigned "standard " keyboard for per­

sonal computers. There's only one problem: 

it won't work on your IBM computer if it 

was purchased prior to June 1986 or on any 

PC compatible purchased at any time! 


Not to worry. Our new Turbo-101 Enhanced 

Keyboard gives you the layout and en­

hancements of the IBM with some logical 

improvements (see above photo) . And it 

works on your existing PC, XT, AT, PCjr, 

AT&T. Epson and virtually al l compatib les! 


Get Borland's Turbo Lightning •• 
For FREE! 
To really turbocharge 
your productivity, we are 
including, free-of-charge, 
Borland's red-hot Turbo 
Lightning software with 
eac/J keyboard. Now, 
when using SideKick , WordPerfect, Micro­
soft Word, 1-2-3 or most popular programs, 
our Turbo-101 Keyboard wi ll check your 
spelltng as you type, gives you instant 
access to Random House's 80,000-word 
Concise Dictionary and 60,000-word 
Thesaur sand much, much more! 

" Llgbt11/11g 's gotu/ e 11 0 11g /J IQ 111nke 
pr J1·a111111 e r s a11tl '11se 1 ·~"- c l.J eer. ext.•cu tivcs 

of 1 tber software co111pt111ics u •ccp ," s ays 
Ji m Scy n1 o ur of P C \'Vcck . So ld sc p :1r:ucly, 
'lurbo Lighrn ing re ta ils fo r S99.951 

I N T ERNATIONAL 

7650 Haskel l Avenue 
Van Nuys, California 91406 (818) 780-1673 
Turtxr 101 is a uademn1 o l OatoOcs.1'. 1n1ernnl!ona1 Tu1bo L19h!n1ng Is a 
1rao1;1m.or o! Borlimo ln1ernat1on 31 IBM ano ISM AT are re91s1ered 1r;;ide 
mar Ks 011ntern i:m om1.I Business Machines. Inc. 

Inquiry I 05 for End-User-;. 
Inquiry 106 for DEALERS ONLY. 

12 Function find Return key. Function Con- Scroll Lock dedicated 
keys for /BM changed sizes trol keys. indicator lights. Numeric Pad 
increased again by shrinking their 

The Turbo-101 is the best data entry tool 
since the pencil! 
For users of spreadsheets like 1-2-3, the 
Turbo-101's separate cursor controls and 
numeric keypad makes entering numeric 
data into cells and moving from cell to cell 
as natural as moving your fi ngers. And for 
word-processing, the 'Selectric' typewriter 
layout makes the Turbo-101 as easy to 
use as a pencil ; and with the extra large 
Enter, Shift & Control Keys, you 'll make so 
few mistakes, you won't even need an 
eraser! 

SPECIAL OFFER! 
ONLY $149.95• FOR BOTl-f 

KEYBOARD &SOFTWARE 
Includes 30-day money back 
guarantee and 2 year full warranty. 
To prove that we don 't ignore you 
or your pocketbook, you get our 

IBM has no lights 	 with en larged 
Enrer key, four 
Arithmetic 
Function keys. 

Up to now, DataDesk International may be one of 
the best kept secrets, bul here's what's being said 
about our first end-user Keyboard/Borland 
software bundle: 
" W IJO C t111 P11ss U p 11 Dc•11 I? 

01•/u 1rlm c.• nl. 1'a lk n1Jo 11 1 tw 
agg n •.s.s l 1•e protlucl! " 
j obn . D1 •o r al.J, 
111/n \l 'o r l t l .Uar 86 

" It :rol1·es otl of t/Jt•problc•m s 
1.•x/Jll.1/t t•rl by lbdr· ,.,,J!.u l ar 
f'C/ .Y.T kL')'boartl... It 's o 

gr.:11 1 lu1rg11l11 ! " 
PC Protl tull1 •lty /)l/,! t.'.t t 
.'1fl) ' h'6 

" DatuD esk /1111. l.Jt•S tlt:.dxm·tl 
II .f turtly tl1tfl /Jt111tlSU IUl' k t•y · 
b o111·1/ lbn t bas lflctllc.• rt" 
sp o n st• ... ls lb r bardu·tu ·t.• 
luu-,i:nln of t/Jc• )'NII"" says 
Cbarfto.r llumbh'. On.·goulau 
j1u1 H6 

" 1"bt• /J( •s t [Jori of tlJc• kc',,'· 
tnJartl ls l /Jt." lf'll)' l t fcc.'ls. lt :fi 
lfi£'nll 1l11tl fos t. /'re 11 c.•1·c.·r 

ll'Orkctl '·" ' a k cybu111·ll wf/IJ 

" I t 's n g ootf k eyl.10 11 1·11. ood 
fed: llJt.• keys l.Jt1t•t• tac tll c.> 

/•~Nlbtlrk . .Vn mu~b tH all. 
T/Ji .t l .f abou t a .f R001I a ki•y· 
IJ ot11·11 t l t!n l " ·"' 1·o u 'n• 111:.t.•l r 
tt1fl111/... I IHU'~ 11l1so l111i•I): ''° 
/Jc.•s/ 1ut lo11 '" rc.'Cu 1111111•11tl· 

Inµ. 11.Je .tto11t:1 Pcs-oo... 
jt•r1:J'P111,,.1u·ll~ 

Hy tc.• Mng a =l11 L' S<'fJI. ll6 

" T/J/$ lu•y /JOIU'tl ls llN ll l tJ 
typi• 011 m11l fc•e t. solltl. It 
b as Incl lief1•t•tllJf1<"k k (•ys ... I 
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Turbo-101 Enhanced Keyboard and 
Borland 's Turbo Lightning for an 
astounding $149.95." No, you didn't 
read it wrong . During this amazing 
Introductory Offer you get both 
keyboard and software for less 
than most software programs 
by themselves! Now, if you 're 
still feeling ignored, you can 
always do what you -know-who 
wants you to do ... and buy 
a new computer to get their 
keyboard! 

credit card orders call 
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APPROXIMATING INTEGRALS 


Tuble 2: Successive Aitken 
extrapolations based on the data in 
table I . The BASIC program 
in listing I produced the data. 

Aitken column. 9 entries. 
Line Aitken Est. SD 

1 2.2788375790 

2 2.2773551404 3 

3 2.2768225975 4 

4 2.2766261985 4 

5 2.2765539625 4 

6 2.2765278095 5 

7 2.2765184458 5 

8 2.2765151139 6 

9 2.2765139321 6 


Aitken column . 7 entries. 
Line Aitken Est. SD 

1 2.2765240364 

2 2.2765114484 5 

3 2.2765119368 7 

4 2.2765129672 6 

5 2.2765132235 7 

6 2.2765132734 8 

7 2.2765132825 8 


Aitken column. 5 entries. 
Line Aitken Est. SD 

1 2.2765119185 

2 2.2765110082 6 

3 2.2765133084 6 

4 2.2765132854 8 

5 2 2765132845 9 


Aitken column. 3 entries. 
Line Aitken Est. SD 

1 2.2765116604 

2 2.2765132856 6 

3 2.2765132844 9 


Aitken column . 1 entry. 
Line Aitken Est. SD 

2.2765132844 

ities of the function that lie inside the 
interval of integration. Break the in­
tegral up into subintervals bounded 
by these singularity points: Aitken ex­
trapolation works best when the 
points where f(x) is computed ap­
proach the singularity in a regular 
manner. This is true if the singularity 
is an endpoint but is not usually true 
otherwise. 

For example. consider the integral 

J' Ix - 0.3 jo.33333 dx . 

The function has a mild singularity at 
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Tuble 3: This table summarizes the results of applying Aitken extrapolation 
to a function over a specified interval. The "Aitken columns" show the number of 
significant digits obtained in each step. In this case. we see that dividing an 
integral at its singularity point before starting numeric approximation greatly 
improves the significant digit yield (compare run I and runs 2A and 28) . 

Run Function 	 Interval Aitken columns 

Ix- o.3i•·m" (0,1) 	 2 

2 3 

3 3 3 

3 3 4 5 

4 4 5 5 

4 4 5 

5 5 

5 


2A Ix- o.31°·m'' (0,0.3) 	 5 

6 8 

7 10 9 

8 9 9 9 

9 9 9 9 

9 9 8 

9 10 


10 


28 Ix- o.3J0·"m (0.3, 1) 	 5 

6 8 

7 9 9 

8 10 10 10 


10 10 10 11 

10 9 9 

10 9 

10 


x=0.3. since even though it is con­
tinuous. its derivative is undefined 
there. Tuble 3 compares the results of 
integrating the entire interval as op­
posed to integrating the two subinter­
vals (0.0.3) and (0.3.1) . 

In run I. Aitken extrapolation is not 
able to gain much accuracy over the 
initial results in the Gauss column. 
finishing with about five SD correct. 
In runs 2A and 28 the partial results 
can be added to get about nine SD 
correct. 

The function 

/(x) = -- ­
x4+x2+1 

is nice and smooth on the interval 
(0.3) . Gauss integration does not 
really need much help from Aitken 
(see table 4. run I). But the same func­
tion on the larger interval (0.300) 
doesn't yield so easily to Gauss ap­
proximation. and even Aitken extrap­
olation is ineffective through I 024 

subintervals (table 4. run 2) . 
A person might formulate such an 

integral in an attempt to approximate 
the integral of f(x) from 0 to infinity. 
The reasoning would go something 
like this: Since f(x) is less than X-4 for 
all x. the error made in stopping at x=b 
is less than 

r x-4 dx = J_ b-J . 
b 3 


Setting this to 10-a (a reasonably small 
error tolerance) and solving for b 
yields about 300. 

However. as the results of table 4. 
run 2 suggest. chopping the integral 
off at some large value is seldom a 
good way to handle an integral to in­
finity. 

Here again. the techniques of cal­
culus can improve the situation. The 
idea is to find a change of variables 
that reduces the problem to a math­
ematically equivalent one on a finite 

(continued) 
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CAD THE BEST 

IS EVEN BETTER! 


ProDesign II - The Easy-to-Use CAD System. It's the NUMBER ONE CAD PACK­
AGE for under $1000. And it coats only $299. With over 25,000 satisfied users, 
ProDeaign II outshines anything in its class. It outshines many packages costing 
$2000 and more! ProDesign II offers more features, more compatibility, and 
superior ease-of-use. 

But now, THE BEST IS EVEN BETTER! 

Version 2.5 of ProDesign II is now available. More than 50 additional features 
have been added to ProDesign 11. Features such as Pattern Hatching, On-Screen 
Menus, Geometric Calculations, Macros, Parallel Lines, Parallel Curves, en­
hanced Auto-Dimensioning, Block Arrays and Circular Arrays, to name a few. 
Features that make ProDesign II even more powerful. Features that make 
ProDesign II even easier to use. 

How much more does version 2.5 cost? None! The new ProDesign 11 is still $299! 
Where can you get it? See your local dealer, or contact us: 

AMERICAN SMALL BUSINESS COMPUTERS 

118 SOUTH MILL STREET 


PRYOR, OK 74361 

(918) 825-4844 


Telex 9102400302 
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APPROXIMATING INTEGRALS 


Some integrals require 
preliminary analysis 
and more than one 
run of the program. 

interval. This avoids the necessity of 
truncating the interval and gives a 
shorter interval that can be expected 
to converge more rapidly. Note. how­
ever. that the substitution variable 
must be continuous on the original in­
terval. For example. the substitution 
u= I Ix could not be used if the original 
interval contained zero. since l/x is not 
continuous there. For the problem at 
hand. l /x makes a good substitution 
(zero winds up as the endpoint of the 
reconstituted integral). 

We split the interval in two and 
change variables in the second part: 

JI I J.. --- dx+ --- dx 
o x"+x2 +I 1 t'+x2+I 

r I X2 + I
J --- dx . 
o t'+x2 + 1 

Here the two parts happen to com­
bine nicely into one integral at the 
end. but even if the two parts are in­
tegrated separately they are both now 
well-behaved functions on small inter­
vals. Tuble 4. run 3 shows that the 
Aitken program has no trouble with 
the reformulated integral. quickly sur­
passing the BASIC compiler's intrin­
sic precision. 

This function can be integrated 
analytically to get the exact value of 
.J37r/6. but most people could get the 
approximate result faster using the 

Tuble 4: Aitken extrapolation is effective for this function on a small interval 
(run I). but not when the interval is extended toward its singularity point. 
However. converting to an equivalent integral using calculus eliminates the 
problem (run 3) . Note that values above I 0 or 11 are suspect: in such cases we 
have probably exceeded the precision of the BASIC compiler. 

Run Function Interval Aitken columns 

11(~ +x1 + 1) (0,3) 2 
5 7 
8 9 11 
9 11 12 14 

13 14 15 14 
14 15 15 
15 15 
15 

2 1/(X' +x' + 1) (0,300) 0 
0 0 
0 0 0 
0 0 0 0 
0 0 0 0 
1 1 2 
2 2 
4 

3 x' + 1 (0,1) 6 

X'+x1 +1 7 
10 

8 
12 12 

12 13 13 13 
13 14 15 17 
13 16 17 
14 17 
15 
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program than doing it by hand. 
The last problem is slightly harder: 

r -.fX - _ I - dx . 
o x- 1 Jog x 

For this function. the only possible 
singularities are at x=O and x= I. but 
table 5. run I shows that Aitken ex­
trapolation does not help much. After 
inspecting the singularity. an expert 
might make the substitution u=x2 to 
get an equivalent integral that is we/I 
behaved. but let's try a more straight­
forward attack. 

When functions like this one give 
the Aitken program trouble. it is im­
portant to realize that most of the er­
ror comes from the one or two sub­
intervals containing singularities. 1b 
get much accuracy we need to use 
very small subintervals near singular­
ities. but much larger subintervals will 
suffice elsewhere. Therefore. we split 
the interval into three parts. with small 
intervals around the endpoints. 

Running the program three times 
for the intervals (0. 0.01). (0.01. 0.99). 
and (0.99. I). we are able to get seven 
or eight SD for the first interval. nine 
or ten for the middle interval. and 
even more (the compiler's precision 
becomes the limiting factor) for the 
last interval (see table 5. runs 2A-2C). 

Because of the different magnitudes 
of the integrals. their sum should be 
accurate to seven or eight SD. Most 
of the error is coming from the first 
interval. where there is a singularity. 
The immediate high accuracy of the 
output for the third interval indicates 
no such problem there. If we wanted 
to try for still more accuracy. a reason­
able set of intervals would be (0. 
0.001). (0.001. 0.1). and (0.1. I) . 

As shown. these output tables con­
tain a lot of information. In addition 
to an approximation of the integral. 
we get a good idea of how accurate 
the Aitken method is and an indica­
tion of the presence and severity of 
any singularities in the intervals used. 

CONCWSION 
We have seen several examples of 
techniques for using the Aitken pro­
gram to solve fairly difficult integrals. 
We were able to evaluate each integral 
to high precision. although some re­

(co111i11uedl 
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C&C Comp ule'5 a nd Communieotion• 

Your first color monitor should 

be good enough to be your last. 


NEC introduces the only 
color monitor you need. 
Superb resolution plus 
MultiSync for across-the­
board compatibility with all 
three PC graphics boards 
made by IBM~ for business 
graphics, CAD/CAM, 
computer art, and text. 

Now there 's one high 
J..s... resolution color 
~ .~ .) monitor that does 
c. 	 "-.... things your way. 
< "'" ..,.1 The MultiSync™ 
1 

, ~;~ monitor from NEC. ~ 
0
ij:~ It gives you the · 

.J?r) ~ best color resolu ­
0< r. r;!/<l tion available at 

I(· 1 the price. 
• Compatibility with the IBM 
Professional Graphics 
Adapter, the I BM Enhanced 
Graphics Adapter, and the 
IBM Color Graphics Adapter. 
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The Intelligent Monitor TM 

• MultiSync, the NEC 
feature that automatically 
adjusts to color adapter 
board scanning frequencies 
from 15.75 KHz to 35 KHz­
suggesting the possibility 
that the MultiSync monitor 
might be compatible with a// 
color graphics boards that 
are fully compatible w ith the 
IBM PC, PC/XT, and PC/ AT, 

Compati­
bility with 
the/BM® 
Enhanced 
Graphics 
Adapter 
Board 

monitor gives you unique 
compatibility. As well as TIL 
and analog color. With 7 
switchable text colors. And 
resolution up to maximum 800 
horizontal dots and maximum 
560 vertica l lines, on a large, 
13" diagonal viewing area. 

c-: ~ 
(, ~~\...... Al l from NEC, a 
I../ name respected around 

now and in the future. ~~ the world for advanced, 
• Full implementation of t~~I reliable products backed 
high resolution graphics 
software for bus iness and 
other applications, now 
and in the future. 
• And color capabi I ity 
limited only by the board 
being used. 
See Things Our Way 
Unti l now, you had to choose 
different color monitors for 

compatibility with all three 
PC color graphics boards 
made by IBM . With so many 
board and mon itor configura­
tions, folks didn 't know which 
way to look. 
The new MultiSync color 

111 =-=-] by nationwide service. 
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Graphics 
Adapter 
Board 
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It's the one color monitor that 
does everything your way. 

Compa ti­
bil i ty with 
th e IBM® 
Color 
Graphics 
Adapter 
Board 

But why talk more about it? 
Visit your nearest dealer and 
see a graph ic demonstration 
of the new NEC MultiSync 
monitor's capabilities. Then 
draw your own conclusions. 

For information dial 

1-800-447-4700 

NEC HOME ELECTRONICS (U .S.A.) Inc. 
Computer Products Division 
1255 Michael Drive 
Wood Dale, IL 60191-1094 
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Inquiry 307 

: Boost : 

:cursor : 
: 
I 
speed. : 

I 

: 
I 

Stop : 
I 

:cursor : 
:
I 
run-on. : 

I 
Wil h all lhc recent hooplu over perrormance, II il 's ironic Chai two or the PC's ergonomic 

I defi ciencies have been overlooked - ics low I 
cursor, nnd lhe tendency of the cursor to I remain in motion (run-mi) artcr a cursor key I 
has been rclensed. Finally, Che solulion ­I ICrui c ControffM from Revolul ion oftwnre. 

Cruise onlrol ls a new produclivity tool for II serious PC users. II booslS cursor speed, 
typically by 3.5 X. It elim i na te.~ annoying II cursor run-on. And it adds hands-free I cursor mwiga lion lo a ny application. I 
Iryou use 1-2-J, Symphony, d BASE, Rcnex, II or Paradox, you need Cruise Control's Anli-
Skid Braking. Herc's whal the leader or one I1 Locus users group aid aboul Cruise Conlrol: 

I "011ct I u.wl ii , I wa11ud ii! lfrctllr11/ idea. I 
l ' •I'}' practlcul. o,,, oflh~ bell programs II , . ~ ·er s~111 lo usfi'r rei·ittt•!" 

I If you use Word Perfocl, MS-Word , Q&A, I 

OisplayWr ile, Mull iMalc, WordSla r 2000, 
I Framewor k, PC-Write, or SidcKick, you I 

need Cruise Control's Screen Runner, the 
I high-perfor ma nce, adju~1able-speed cursor . I 

Cru ise Control's namesake fealure takes the II drudgery OUI Of paging lhrough dala base I records, long doc uments. and large I 
spreadsheels. It lets you repeal a ny key, I hands-free - at the speed of your choice. I 
And !here's more. A Chronomelcr " types" II the lime or date Into your application a t lhe 
currenl cursor posilion. The keyboard- II conlrolled Screen Dimmer prolects your 
privacy. T he programmable Au lo-Dimmer II eXlends the life of your display screen. 

I Compalible with thousands of today's I 
popular progra ms, including Lighlning, II SuperKey, and Ready!. Uses only 3K RAM. 
For DOS 2.0 or lacer. 01 copy·prolected. II o r i k, 60-day money-back guaranlec. 

I C . I
1 ru1se 1 
• Controf" • 
: From now until 12/31/86: : 

1 Only $29.95. 1 
I Call now to order by credit I
I card (V ISA/MC/AX): I 
I 201-366-4445 I 
I Or, mail $29.95 plus $3.50 I
I shipping and handling to: I 

• Revolution ;
1 §@frltwmce; Ilrm~o I
1 715 Roule 10 fal>"l • R:indo~h, N.I 07869 I
1 Dept. 200 
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APPROXIMATING INTEGRALS 


Tuble 5: In this case. the function integrates nicely except when it approaches 
the two singularity points 0 and 1. The solution is to break up the interval into 
three parts. with small intervals around the two singularities and a large interval 
covering the "we/I-behaved" middle section. Values above 10 or 11 are suspect; in 
such cases we have probably exaeded the precision of the BASIC compiler. 

Run Function Interval Aitken columns 

..fX (0, 1) 3 
x-1 logx 3 4 

5 5 5 
3 3 3 3 
3 4 4 5 
4 5 6 
5 6 
6 

2A ..fX - ­ - - ­ (0,0.01) 4 
x-1 logx 4 6 

5 7 8 
5 8 8 8 
6 8 7 7 
6 8 8 
7 8 
8 

2B (0.01 ,0.99) 3 
x-1 logx 4 5 

5 4 5 
5 4 5 5 
5 6 7 10 
7 9 10 
8 10 

10 

2C (0.99,1) 12 
x-1 logx 

quired preliminary analysis and more 
than one run of the program. 

However. a theorem says that given 
any program to approximate integrals 
by sampling function values at a finite 
number of points. functions exist for 
which that program fails. The program 
will get the wrong answer. and any 
estimate of the error it computes wi ll 
be wrong as well. 

On the other hand. almost all the 
problems found in applications in 
science and engineering can be 
handled in ways similar to the ex­
amples we have seen. And in dealing 
with very tough functions where the 
program does not get much accuracy. 
the lack of accuracy is almost always 
obvious from looking at the Est SD 

11 11 
12 12 13 
13 13 13 14 
11 12 13 13 
11 10 10 
11 10 
10 

columns. 
Thus the Aitken extrapolation tech­

nique illustrated in listing I provides 
a powerful tool so that someone who 
is not an expert in numerical analysis 
can quickly do applications requiring 
the eva luation of definite integrals. • 
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Still the only

integrated


scientific analysis,

graphics,and data 


acquisition software. 

ASYST." 

GPIB/IEEE-488 support offer inter­
face versatility you just can't get from 
other products. And all hardware sup­
port integrates seamlessly with the 
full range of ASYST capabilities. 

Free technical support. 60 days of 
free technical support help you design, 
set up, and fine-tune the perfect sys­
tem. Ongoing support is available at 
a nominal cost. 

Macmillan's widely-acclaimed 30-Day No-Risk Offer. 

ASYST '" Scientific Software still CALL 1-800-348-0033. 

offers more built-in capabilities than In New York state, (2 12) 702-3241 . · - _.. 
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When 1-2-3® was first introduced it quickly became the best-s lling, best-working software in 
the industry. Thday it's practically an industry all by its lf. 

An example: there are more than 1000 independent software developers who have er ated and 
conti11ue to create specialized applicationsfor 1- -3 . . . steacWyadding valu to th produ tfor p ople 
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THE STRONG, SILENT TYPE. 

SOUNDMANAGER 

PRINTER ENCLOSURE 

Printer enclosures shouJd be seen and 
not heard. So we'U keep it short. 

Performance? ln independent te t • 
the Sound Manager reduced noise 
pressure intensity by an amazjng 92 % . 
Price? An equaUy amazing 8129.95. 
Tho e two figures together make the 
Sound Manager an unbeatable bargain. 

Looks? Compare the Sound Manager's 
compact, elegant profile to the clunky 
competition. Enough aid-a picture' 
worth a thousand words. 
The Sound Manager's low-cut sides 
allow easy access to printer controls, 
so it can handle most wide-platen 
(132 column) printers, while raying 
compact enough for ruu:row-plaren 
(80 column) printers. 

The ound Manager is high-pressure 
molded, o it's not only more ilent, 
it's stronger. ln fact, it's so turdy, yet 
Lightweight and compact, that a port­
able version is available (for Sl49.95). 
Have printer, will travel! 
An optional super-quiet fan is availa­
ble which installs easily inside the 
Sound Manager. 

And the Sound Manager is designed to 
integrate with our MicroManager Sys­
tem of modular computer furniture! 
The strong silent, organized type! 

Inquiry 226 for End-Users. 
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BY JOEL WEST 

DEBUGGING 
MACIN'IDSH 
APPLICATIONS 
A look at the trips 
and traps you're 
liable to encounter 


D
ebugging on an ad­
vanced windowing micro­
computer like the Macin­
tosh is more difficult than 

debugging in a "traditional " line­
oriented environment for at least two 
reasons. First. the extensive use of 

ILWSTRATED BY WARREN GEBERT 

pointers to data structures (and the 
Mac·s double-indirected handle) 
means that only a small error in a 
pointer variable can lead to a fatal 
error. Second, a single-tasking micro­
computer is often only one step away 
from fatal crashes. with little recourse 
once the program fai ls. Unlike on a 
multitasking mainframe. there's no 
memory management unit to assure 
that the system keeps running in the 
event of a program failure. 

Having wrangled with the Mac my­
self as well as gleaned advice from 
commercial developers. I have devel­
oped a sort of checklist on how to get 
an application up and running on the 
Macintosh (the principles are ap­
plicable to other windowing 68000­
based systems). I have also added ad­
vice on the psychology of debugging. 
based on several years· experience 
with a mainframe programming lan­
guage. I assume that you are an ac­
complished programmer working on 
a complete stand-alone application 
with a compiled language. such as 
Pascal or C. I'll use C for examples. al­
though analogs are available in 
Pascal. I'l l also assume you·ve read at 
least the introductory chapters of In­
side Macintosh. 

THE BLACK ART OF DEBUGGING 
It came as a shock the first time I 
realized tha t I hadn't really written a 
program un til the last bug was out of 
it. While occasionally a small program 

(co111i1111ed) 
Prior to joining Western Software Technology 
(P.O. Box 2733. Vista . CA 92083) . Joel 
West helped users debug programs as a com­
piler writer for CACI Inc. He is now working 
on a forthcoming Bantam book on Macintosfi 
programming. 
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MAC DEBUGGING 


worked properly (or nearly so) the first 
time. usually extensive debugging was 
required. 

Although debugging a complex 
piece of systems code may be as 
much fun as cleaning bedpans. it re­
quires the surgeon's patience and in­
sight. In fact. I've found it actually 
ends up resembling the well-known 
scientific method: 

• Analyze the symptoms 
• Hypothesize a possible explanation 
• Predict effect of hypothesis 
• Look for predicted results 

Jn both the scienti fic and debugging 
laboratories. you don't know what the 
answer is. and if you make too many 
assumptions you will never know the 
answer. Instead. you systematically 
test hypotheses until you fi nd one that 
appears valid: the proof comes in the 
correcting and retesting. 

Great contributions to science come 
through genius. and the genius of de­
bugging is an intuitive understanding 
of what's going wrong. even with in­
adequate evidence. In short. you need 
the ability to make an educated guess. 
A good hunch can pay off on the 
probabilities. much as a blackjack 
player knows that it's a good bet to 
double on an ace. 

For example. suppose you 've just 
added 50 lines of new code and your 
program crashes. But only three of 
those lines use new routines or data 
structures. and only one routine call 
includes a null pointer. Without at­
tempting to propose other hypothe­
ses. you cou ld investigate whether 
that null pointer (NIL to Pascal users) 
is causing the problem . 

When it comes time to investigate 
a failing program. there are really two 
ways to approach it. If you wrote the 
program. you can work from the 
source code to improve your under­
standing of the program. Eventual ly. 
you will understand exactly what the 
program is doing and see where it's 
going wrong. 1·11 call this the an~lyti<; 
approach. " 

I call the other approach sympto· 
matic-you work backward from the 
point of fai lure. This technique is 
necessary when there are interactions 
with code you didn't write (such as the 
Macintosh Toolbox or a desk acces­
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sory). However. in my years of cus­
tomer support. I discovered that 
many programmers get lost chasing 
symptoms. The frustrated cry of "I 
changed A and B broke" often in· 
dicates an undue reliance on symp­
toms to provide the magic answer. 

In general. I've found a hybrid 
method to be the most successful: 
Gather information on as many symp­
toms as possible. then closely ex­
amine the code that seems suspect. 
Jt helps. of course. to pay close atten­
tion to Macintosh-specific interactions 
and to keep an eye out for their com­
mon problems. 

DIAGNOSING THE SYMPTOMS 
Tu il lustrate the symptomat ic ap­
proach. 1·1 1use an actual problem. In 
this case. starting a certain desk ac­
cessory (DA) within a particular appli­
cation worked. but starting the DA a 
second time crashed the computer. I 
devised a number of questions to test 
alternate hypotheses that explained 
the DAs failu re. 

Are there otfier interactions at work? Does 
it fail on ly when the selection involves 
an update event. because the DA was 
covered by some other window? Or 
does it fai l only if you perform a mem­
ory-intensive operation in between­
such as printing? Perhaps something 
is getting purged from memory where 
you didn't expect it. 

Is the problem "Opening a currently open 
DA' or "Ope11i11g a DA previously ope11ed"? 
The former suggests a problem in the 
reentry logic. while the latter suggests 
a purged memory problem. 

Did it make it i11to the DA. or does it fail 
i11 tfie applicatio11 before reaching the DA? 
This may requi re program modifica­
tions or a debugger. as discussed 
later. 

Does it fail u11der other programs. or on ly 
this one? It might be the program that';; 
causing the problem (the actual 
answer. Jn this case). 

Jsolafing at least some symptoms is 
essential to finding a problem. If you 
can't always reproduce the problem. 
then you will have to use a purely 
symptomatic approach to tell you 
what sections of code deserve further 
attention. Knowing a failure is in a 
specific section. you can often spot a 
particular problem-a dubious null 

pointer-through pure analysis. 
The article "Debugging Techniques" 

by Gregg Williams in BYTE's June 
198 5 issue describes general ap­
proaches to debugging. As he notes. 
you must follow what every good pro· 
grammer has learned: Don't assume 
anything. Experienced hands advise 
that a "paranoid style" of Macintosh 
debugging is the key to success. 

PREPARING FOR SURGERY 
It helps to come prepared to the 
operating room. I've found the follow­
ing to be extremely helpful to have 
within reach whi le I'm working on the 
Macintosh: 

• The source listing. soon to be 
copiously annotated. 
• Operating system documentation­
Inside Macintosh . 
• Hardware documentation. such as 
a good 68000 manual. 
• Quick-reference documentation 
posted within sight. I personally keep 
"Inside Macintosh Quick Reference" 
clipped to the curtains of my office. 
• A hex-to-decimal ca lculator. 
• Specialized tools. such as MacsBug. 
TMON. MacNosy, resource editors. 

As with any operation. you should set 
aside enough time to complete the 
surgery. If you don't have a lot of time. 
it may be more appropriate to gather 
further symptoms in hopes that they 
might help you guess the solution. 

COMMON ILLNESSES 
There are two major categories of 
fatal problems on the Macintosh. al­
though the two categories overlap. 

First. memory management prob­
lems are considered inevitable in 
Macintosh ·development. particularly 
with the elaborate dynamic relocation 
scheme provided by the Memory 
Manager. designed to milk every byte 
out of the original l 28K-byte RAM 
machine. Most memory is referenced 
via a double-indirected pointer. re· 
ferred to as a handle. The handle points 
to the master pointer. which in turn 
points to the actual data. When mem­
ory is tight. the Memory Manager 
shuffles data to create contiguous 
space. and the master pointers are up­
dated to reflect the changes. 

tw11rinued) 
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Second. the Macintosh ROM is op­
timized for speed. not user-friendly 
development. Thus. most routines do 
not validate all their arguments. Pass­
ing a bad argument can cause a 
delayed crash. or no crash at all. 
Needless to say. a large subset of bad 
argument-induced failures includes 
memory management problems. 

In some ways. the tendency for cata­
strophic failure can be made into an 
advantage. A crash close to the prob­
lem area places you that much closer 
to the solution. 

MEMORY LAPSES 
Common memory management 
problems include 

• Zero pointer (also includes null and 
empty handles)-Although some rou­
tines (yours or the toolbox) may check 
for zero pointers. in most cases you're 
asking for trouble. Figure I diagrams 
the various null and empty alterna­
tives for pointers and handles. shown 
in increasing order of reliability. 
• Wild pointer-This is probably the 
most common. or at least most 
noticeable. point of failure. Accessing 
any wild pointer gives your program 
a 50/50 chance of addressing an odd 

memory location. This causes the 
68000 to generate an interrupt. 
prompting the familiar "Sorry, a sys­
tem error occurred" dialog box to ap­
pear with 10=02. Even if the pointer 
is even. writing to a high memory ad­
dress will cause another common 
failure-random screen display and 
sound leading to the dreaded '"bomb 
box.'" 
• Relocated memory block-The 
symptoms of this will be garbage data 
va lues. sometimes including a null or 
wi ld pointer. Memory blocks allocated 
by NewHandle will be dynamically 
relocated when more memory is 
needed. This is done in a process 
known as '"heap compaction .'" the 
goal of which is to create large areas 
of contiguous free memory by com­
bining the scattered fragments of un­
used memory that develop as pro­
grams acquire and re lease memory 
blocks in the course of their execu­
tion . Unless you know otherwise. you 
should assume that any procedure 
called may request memory alloca­
tion. thus risk ing heap compaction . 
Alternately. memory blocks can be 
locked agai nst relocation. 
• Purged block- If there is not 
enough free memory for the Macin­

null 

0-length string 

null 

empty 

O·length string 

Pointers 

O 

••---+---.iJr0 

Handles 

0 

··------·~I 


··--4--~·~I 


data 

a 
master pointer 

·•---+--~•~0 
data 

Figure I: Null pointers and null and empty handles can get unsuspecting routines 
into trouble. 

tosh to allocate a requested block 
even after compaction. the Memory 
Manager wi ll try to create free space 
by purging some blocks from the 
heap. Newly allocated memory blocks 
cannot normally be purged. but many 
user and system resources are. A 
purged block looks like any other 
empty handle. and the same nuH 
pointer symptoms apply. 
• Clobbered block-The symptoms 
are similar to those of a relocated 
block. A possible reason is an under­
estimate of the amount of memory 
needed when another block was al­
located or the failure to limit use at 
that block to its actual size. A call to 
ReAllocHandle can be used to 
expand the block when its space is 
used up. 
• Out of memory-Any time you try 
to allocate memory. the attempt can 
fail for lack of memory. If your pro­
gram doesn't check for failure. 
Murphy's law suggests it will fail at the 
least opportune time-such as in the 
middle of updating a large file. 

Since memory management prob­
lems are so common. you may want 
to force them to become more con­
spicuous: 

• You can force relocated and purged 
block problems to the surface by 
making frequent ca lls to Compact­
Mem and PurgeMem. 
• Allocate a large memory block. or 
use Switcher or a RAM disk to use up 
the available memory. thus forcing 
out-of-memory conditions. 
• Set location 0000 to an odd value. 
then a zero handle will cause an ad­
dress error. If you choose an unusual 
value-such as 5A65426F hexadeci­
mal or ASCII "ZeRo"-you will be able 
to recognize an attempt to derefer­
ence location zero. 

Also. most Mac debuggers have a 
"heap scramble" option that forces 
frequent purging relocation of blocks. 
The TMON debugger also marks de­
allocated memory with odd values to 
force additional wild pointer errors. 

DUBIOUS ARGUMENTS 
Many of the argument-related prob­
lems are. in fact. memory manage­

(conlimwdi 
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The AT&T Card is so fast and simple 
to use, you're going to get spoiled. 

To use it, just dial the number you want 
to call, and enter your AT&T Card number. 
That's it. It's the easiest way to plug into 
the AT&T Long Distance Network from 
virtually any phone. 

In fact, you can make calls even without 
carrying your AT&T Card. Just remember 
your AT&T Card number. 

So, if you travel frequently, spoil yourself 
and get the AT&T Card. It's as simple 
as dialing 

1 800 CALL ATT, Ext. 229 

ATs.T 

The right choice. 
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ment problems. For example. very few 
ROM routines are designed to 
manage null handles: instead. they 
usually expect empty handles or 
handles pointing to zero-length 
strings. 

Many incorrect argument references 
can be validated by carefully examin­
ing the documentation and sample 
code. If worse comes to worst. you 
can use MacNosy (a smart disassem­
bler) to reverse-engineer the routine 
to find out what arguments it is ex­
pecting. 

Finall y. owners of TMON have the 
best argument-checking option of all. 
TMON includes user extensibility, as 
demonstrated by Extended User Area 
(EUA). a 5000-line enhancement to 
TMON placed in the public domain by 
its author. Darin Adler. 

Among other features. EUA in­
cludes "discipline.·· a dynamic valida­
tion of toolbox arguments based on 
an earl ier implementation by Steve 
Capps. For example. a pointer. handle. 
or the master pointer of a handle is 
checked for zero. an odd value. or 
other unreasonable values. It also 
looks at Rectangles. GrafPorts. Win­
dowRecords. and so on. to make sure 
the fields have reasonable values. 

If for no other use. the discipline of 
EUA is recommended as a final pass 
through a finished program to catch 
subtle or obscure bugs. The validation 
is good enough to find lingering bugs 
in a number of commercially released 
products. 

PRINT STATEMENTS REVISITED 
There are two practical approaches to 
track down such problems: compiling 
debugging traces into the source 
code or using some form of debug­
ger. Which approach you should take 
depends on the particular problem 
and your own personal skills. 

If you' re used to debugging without 
getting down to the machine level. I'm 
sure that print statements are by now 
a familar fi xture. 

The debugging print statement is a 
standard approach and the best one 
available without special tools. Simply 
place an identifying print statement 
within your code somewhere in the 
likely vicinity of the bug. Then execute 
the code and note whether or not the 

~ 1986 AT&T 
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program "makes it" to the print state­
ment. Continue this process. using a 
binary search to converge on the rou­
tine. or even statement. causing the 
failure. 

The debugging print statement ap­
proach requires some translation into 
the Mac's window environment. A 
number of options are available: 

• Debugging window-This is the best 
approach to port existing programs 
with debugging traces. or for develop­
ing large systems that will require per­
manent debugging code. lt"s really the 
same as the line-oriented print 
statements. but with a dedicated win­
dow. When debugging a screen­
oriented program. the windowing 
metaphor is an advantage-the added 
complexity provides added capabili­
ties. The additional window intro­
duces new window-related events. 
however. making it a bad choice for 
low-level debugging. 
• Serial port-You can send debug­
ging information out of either of the 
Mac's serial ports to a printer or an­
other computer. Although this intro­
duces the complications of serial 1/0 
to your application. for most pro­
grams this adds the fewest interac­
tions. 
• Reserved screen area-If you 
bypass the Window Manager entire­
ly, you can avoid the interactions 
associated with windows becoming 
active and inactive. Instead. you can 
write directly to a particular location 
on the screen by using the SetPort 
routine to set the drawing area to the 
desktop. You should either choose an 
area of the screen not used for any 
other purpose-such as the upper 
right corner-or do as the debuggers 
do and save and restore the previous 
screen contents using CopyBits. 
• Dialog box-In this approach every 
print statement gets a temporary win­
dow. It is one of the easiest to imple­
ment. as shown in listing I and figure 
2. It has the disadvantage of being 
very distracting for large amounts of 
debugging information and also 
causes a large number of additional 
interactions. These can be minimized 
by choosing a small window in an un­
used corner of the screen. 

BKAUSE: 

The AT&T Card is your key to the depend­

able AT&T Long Distance Network. As 
you travel around the country, it'll help you 
keep in touch with everyone who really 
matters- from your boss to your best 
friend. And because every call you make is 
important, it's reassuring to know the 
AT&T Long Distance Network is carrying 
your message. 

To put the key to the high quality 
AT&T Long Distance Network in your 
pocket, order your AT&T Card today. 
Simply call 

1 800 CALL ATT, Ext. 229 

ATs.T 

The right choice. 

(co11ti11ued) © 1986AT&T 
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IDETIX™ 
DIGITAL CAMERA 
MOS Imaging System 

SYSTEM INCLUDES: 

MOS sensor based, IBM PC compatible camera with C-Mount lens. High speed 

controller board . Demonstration software and subroutine library. 


Adjustable frame size and resolution to 1024 x 512 pixels using the MOS digital image 

sensors, IS32A and IS256 OpticRAMrM. 


Rugged and reliable camera head for industrial environments. The high speed 

different ial driver/receiver camera head measures 4.3"L x 1.5" H x 3"W. 


MACHINE VISION APPLICATIONS INCLUDE: 
FACTORY INSPECTION PROCESS CONTROL 
ROBOTICS MANUFACTURING AUTOMATION 
REPROGRAPHICS SIGNATURE VERIFICATION 

UNDER $500 IN OEM QUANTITIES. 

Micron Technology, Inc. , a world leader in semiconductor development and 

manufacturing, presents the IDETIXTM Imaging System, a low cost alternative for 

machine vision applications. 


For more ICRON Systems Group 
information contact: 2805 E. Columbia Road 

Boise. Idaho 83706 
CHNOLOGY, INC. (208J 386-3800 

UNPRECEDENTED 

INTRODUCING BOXCARD! t6w~~il 

Illum inated Technologies has been providing high resolution graphics solutions to 
supermicro users worldwide for four years. Our Boxcard brings proven graphics 
controller technology to PC/ AT and compatible users. Boxcard provides up to 1024 
by 1024 pixel 8 color images at an unprecedented $1195 li~t. AIJ10CADTM users will 
find that Boxcard provides the performance and productivity they need at half the 
price of other controllers. Boxcard's short slot adapter even includes a serial port. 
The Boxcard can be mounted on your 25- 35Khz monitor, where short cables ensure 

crisp images. 
Call us to discuss 
your application I 

• 7220 Graphics 
Controller 

• 50 Mhz vi deo rate 
• C drivers included 
• $1195 list price 
• DEALER I OEM 

Discounts 

ILLUMINATED TECHNOLOGIES, I 
1-800­ 262-8086 toll free or (405)943-8086 in OK 
3005 N. May • Oklahoma City. Oklahoma 73 107 
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When adding debugging code. you 
also need selectivity. If you display 
intricately detailed debugging infor­
mation. the output will be overwhelm· 
ing. You need a way to turn it on and 
off. or to select levels or areas of 
debugging. 

One approach is a separate debug­
ging menu that disappears from the 
finished product. An even easier 
method is to use a particular combina­
tion of keys- for example. command ­
Option-space-as an on/off toggle. 

CHOOSING YOUR INSTRUMENTS 
Where print statements fail. or are 
unlikely to produce results. assembly­
level debuggers wi ll be the only way 
to get answers. They also allow you 
to track a problem without modifying 
your program. 

There are a number of debuggers 
available. The most commonly used 
is MacsBug. Apple's family of line­
oriented single-Mac debuggers. The 
MacsBug variants trade off features in 
exchange for memory usage. 

The MacsBug debuggers are part of 
the new Macintosh Programmer's 
Workshop (MPWJ. the older Macin­
tosh 68000 Development System 
(M DS). as well as Apple's periodic 
Software Supplement. They are also 
included with many third-party com­
pilers and MacNosy. A very limited 
version is included in the 12 8K ROM 
of the Macintosh Plus and the en­
hanced 512 K. 

Most systems also include Apple's 
MacDB. which is the least intrusive 
and uses the least amount of memory 
of any debugger. It achieves this by 
requiring a second Macintosh as a 
windowing control terminal con­
nected via serial port to the Mac you 
are debugging on. 

Finally. TMON from !COM Simula­
tions (formerly sold by TMO Software) 
is an advanced. single-Mac debugger 
that supports multiple windows. It in­
cludes user extensibil ity. as well as 
improved formatting and a number of 
extensions over MacsBug. 

The basic features of all debuggers 
include displaying and modifying reg­
isters. disassembling code. single­
stepping. setting breakpoints. and dis­
playing the heap. All allow you to use 

1co11linued1 



Work,work,work. 

If your visa stamps from will look after you all the way to 

across the Pacific are starting to Tokyo, Osaka, Hong Kong, Bang­
look less like souvenirs and more kok, Taipei, Singapore, Manila, 
like battle scars, try flying the Sydney, Melbourne, Seoul, Shang­
friendly skies next time. hai, Beijing, and Auckland. 

United can't make the dis­ With convenient service from 
tances less. But we can make over 150 U.S. cities. 
them easier. In fact, United flies to more 

Our Royal Pacific Service cities over there from more cities 
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over here than any other airline. 
And all the while, you can 

rack up big Mileage Plus points 
on your account. 

Who says you can't mix 
business with 
pleasure? 
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Listing I: A windowed analog to debugging print statements; (a) sfwws tfie 
source code of tfie program to be debugged. and (b) is tfie input for tfie RMaker 
(resource compiler) utility program tfiat generates tfie program's associated 
resource file. 
(a) 

{lifdef DEBUG 

{!define MADEIT(strlng) madealert(string):

#define ALRT_madelt 9001 

#else 

#define MADEIT(x) 

fend if 


madealert(msg) 

char •msg;

f ParomText(msg,NULL,NULL,NULL); 


NoteAlert(ALRT_madelt,NULL); 

MADE IT( "out of SetUp") 

MADE IT ( " I n to pr 1n t I n 1t 1o I I z at Ion r au t l n e" ) 
(b) 

Type ALRT ; ;Alert temp I ote 
,9001 ; ;Ruource ID 
45 125 200 345 ;;top left bottom right 
9001 
444 

Type DITL ;;Dialog Item I lit 
,9001 ;;Resource ID 
2 ; ; 2 I tems I n I I at 
button ;;button Item 
120 80 140 140 ;;top left bottom right 
OK 
statlcText Dl1abled 
Made It AO, Kemoaobel ;;message 

,.. .S File Edit 

the interrupt button (the button to the 
rear on the programmer's switch at­
tachment) to transfer control to the 
debugger for further commands. 

In addition. many have found Mac­
Nosy essential for understanding how 
the Mac toolbox and operating sys­
tem work. beyond the level described 
in the documentation. In the end, as 
any systems programmer will tell you. 
the code is the documentation. 

OPENING UP THE PATIENT 
When it comes time to break out a 
machine language debugger. you 'll 
need to have handy an assembly 
code listing of the failing routine or 
program. For the purposes of illustra­
tion. I'll assume that you are using the 
MacsBug debugger. whose major 
commands are summarized in table I . 

Start first at the point where the 
Macintosh crashes. You can examine 
the registers (the TD command in 
MacsBug). memory (DM), and dis­
assemble instructions [IL) to find out 
where the program failed . 

Many compilers allow you to make 
your routine names available to the 
debugger. If the compiler you are 
working with doesn't. the ordering of 
trap names around the failure should 
correspond to the same clustering in 
your source listing. Or you can trace 
traps (AT) to find the specific ones 
called immediately prior to failure. For 
brevity. you can limit the trace to only 

Mede It Into 
print initializ11tion 
routine, 
Kemosobel 

(( OK JI 

Figure 2: A debugging dialog box. generated by the program shown in listing 1. 

a numerical range of traps. such as 
those in the File Manager. 

Once you have found the failure 
point-or if it can't be isolated-you 
usually want to place a breakpoint just 
before it. The approaches include 

• Using the debugger. set breakpoint 
(BR) at the entry to particular 
routines. 
•The debugger can be set to stop 
upon reach ing a particular trap (AB) . 
• If your compiler includes an in-line 
assembler. you can compile in F-series 
traps (op codes in the range FOOO to 
FFFF hexadecimal) at key locations in 
your program to immediately invoke 
the debugger. as in 

#ifdef DEBUG 
#define USERBRK(i) 

(continued) 
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IntroducingDataLife with DataHold 

forUnsurpassed Data Protection 


Static Danger is Everywhere- Your data is vulnerable to loss from an unseen 
enemy-static electricity! Even small static charges could cause sudden data 
loss from your diskette. 

And static lurks everywhere.just walk across a carpeted floor and you build up 
a static charge of up to 1,500 volts-enough to ZAP your data. 

DataHold Protects Your Data- DataHold is our ingenious diskette liner that 
disperses damaging static charges instantly. Compare DataLife to other popular 
brands which retain static charges up to four minutes and your choice should 
be obvious. 

DataHold, available exclusively from Verbatim Datalife for unsurpassed data 
protection. 

323 Sequel Way 
Sunnyvale, CA 94086Verbatim®
800-538-1793A Kodak Company 
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asm { dc.w OxFOOO+i } 

USERBRK(Ox20) 

The availability of 4096 distinct 
traps allows you to use each break­
point as an unambiguous sentinel in­
dicating progress within your pro­
gram. However. on a future 68020­
based Macintosh. these op codes will 
be reserved for 68881 coprocessor in­
structions. so you would use the 
_ Debugger trap (A9FF hexadeci­
mal). 

Once in the general vicinity of the 
problem. you can use single-stepping 
(S) to monitor the value of key regis­
ters or arguments up to the point of 
failure. Most of the time you'll want 
to use the single-step command that 
steps through traps as one instruction 
(T). If there are compiled breakpoints 
in the program. the go command (G) 
wil l con tinue execution until the pro­
gram reaches the next breakpoin t. 

Finally. if you want to save your 
RAM disk. or just avoid rebooting. the 

ExitToShell trap (ES) will normally 
place you safely back in the Finder. 

Machine language debugging is 
made much more difficult by those 
development systems that use "glue 
routines" to bind your program to 
ROM traps. In such code. a direct ref­
erence to a particular trap won't be 
in your routine: instead you'll find that 
your program calls a subroutine that 
references the trap. Based on experi­
ence. I would make this a major con­
sideration in choosing development 
software for the Macintosh. 

Tuble I: The most often used subset of MacsBug commands. The commands 
with an asterisk are included in the built-in debugger on the Macintosh Plus. 

'DM addr nbytes Display memory 
·sM addr val1 val2 Set memory values 
IL addr num Disassemble num lines at addr 

'SM PC 4E71 No-op at current PC locatJon 
'An or Dn Show address or data register n 
• {An, Dn} value 	 Set address or data register n 
TD Display all reg isters 
PC addr Set program counter 
BR addr count Breakpoint at addr alter count 
S num Step number of instructions 
T Single-step pasl trap 
ST addr Step until PC reaches addr 
ES Exil to shel l (Finder) 
HD Formatted heap dump 

'G addr 	 Branch to specified address 
'G 	40F6D8 Exit to shell (128K ROM) 
AB trap1 lrap2t Breakpoint at specified traps 
AT trap1 trap2t Trace specified traps 

t If trap1 , trap2 omitted, for all traps 

ITEMS D ISCUSSED 

MACINTOSH 68000 MACNOSY ... . ....... . ....... 575 
DEVELOPMENT SYSTEM .. . ... 5 l 95 Jasik Designs 

Apple Computer Inc. 343 Trenton Way 
205025 Mariani Ave. Menlo Park. CA 94025 
Cupertino. CA 95014 (415) 322-1386 
(408) 996-1010 	 Includes MacsBug. Be sure to 

Includes editor. assembler. linker. specify version for 64K or 128K 
MacsBug. and MacDB debuggers. ROM. 

MACINTOSH SOFTWARE TMON .. .. .. .. .. .. . . .5100 
SUPPLEMENT ........ price varies !COM Simulations Inc. 

.Apple Computer Mailing Facility 626 Wheeling Rd. 
46 7 Saratoga Ave.. Suite 621 Wheeling. IL 60090 
San Jose. CA 95129 (312) 520-444 3 
(408) 	988-6009 You can also request information 


Each update can include revisions on the public domain Extended 

to development tools (MacsBug. User Area. which includes 
ResEdit) and new or revised "Discipline... an extension of TMON 
chapters of Inside Macintosfi. that validates arguments on trap 

calls. 

PREVENTIVE MEDICINE 
As you may have concluded by now. 
it is cost-effective to avoid or reduce 
actua l debugging on a system such as 
the Mac. The previous sections. plus 
some hands-on debugging of your 
own. will offer some clues as to what 
maladies to guard against. 

A brief list of remedies includes 

• Compiler checking-A high-level 
language provides tremendous pro­
ductivity advantages over assembly 
or low-level languages. customarily at 
the expense of speed and size. All 
languages are not created equal and. 
in particular. compile-time verification 
of argument parameters is extremely 
valuable. A compiler that detects a 
pointer where you should be using a 
handle can save you hours of ha ir­
pulling. In this regard. Pascal (or 
Modula-2) with its data-type checking 
has a marked advantage over C. To 
remedy this problem for devoted C 
users. at least one version of the lint 
interface-checking utility is under 
development for the Mac. 
• Desk checking-This may sound ob­
vious. but if you're treading in a new 
area of the toolbox. you should verify 
the interfaces manually by checking 
that they correspond to definitions in 
Inside Macintosh . (For more information 
refer to Macintosh Tecl1nical Note #4 3.) 
• Prototyping-Jf you're really not 
sure how a particular manager or rou­
tine works. make a simple test. In par­
ticular. if you want to pass a null 
pointer as an argument. and the docu­
mentation doesn't explic itly endorse 
it. test it first. Assuming it works will 
likely cost you more time in the long 
run. Also. it's easier to isolate prob­
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lems in small test cases than if you 
add the code directly to your pro­
gram. 
•Modular libraries-As Bruce Web­
ster noted in his article "Subroutine 
Libraries in Pascal" in BYTE"s June 
1985 Programming 'Techniques theme 
issue. "Libraries can be a real life­
saver... Smart programmers always 
plagiarize themselves: Once you've 
developed an interface or library you 
Jike. use it over and over again . 

A library is particularly useful if you 
are. for example. moving a number of 
programs from another system to the 
Mac. or if you wish to maintain a com­
mon programming style across 
several systems. But if your goal is a 
quality product rather than a hack job. 
don't attempt to "kludge up" un­
translatable idioms. 

For example. many file systems use 
a character style of indicating a direc­
tory's file path . such as the "/foo/bar/ 
bas" style of UNIX. However. the 
Macintosh uses a file definition of 

struct filedef { 
int vrefnum ; 
char fname[255]; 
} 

Some programs bypassed this ap­
proved approach and appended the 
filename to the volume name. These 
programs broke under Apple's Hierar­
chical File System (HFS); vrefnum was 

extended to become a directory iden­
tifier. not just a volume identifier. 
• Following specifications-If you 
follow the standardized. documented 
interfaces provided by large 
corporations-such as Apple or 
Microsoft-you will benefit from the 
company's promises of upward com­
patibility. However. there are no 
guarantees what a team of program­
mers will do with undocumented 
behavior of the old code. particularly 
" features" they didn't even know 
about. The problem with HFS above 
is one example. 
• Anticipating errors-It is tempting 
when hacking out early code to ig­
nore many error conditions. However. 
this only guarantees loss of sleep at 
some later date when an unchecked 
error condition causes a delayed­
failure crash. Certain error condi­
tions-lack of memory or disk space­
must always be allowed for. while 
others-a missing code segment from 
your program-may be safe to ignore. 
if you 're feeling brave. 

SUMMARY 
The standard principles of debugging 
on other systems generally apply to 
the Mac. Isolating problems through 
binary searches. collecting symptoms. 
print statements. desk checking. and 
good coding practices are all standard 
techniques that can also be applied 

within a complex windowing environ­
ment. Some approaches require 
some translation. however. and the in­
tricate suite of toolbox routines 
presents its own set of unique prob­
lems. 

Finally. as with other systems. there's 
no substitute for adequate prepara­
tion and painstaking. methodical 
analysis. While debugging Macintosh 
programs requires a great deal of skill. 
once you master the high learning 
curve. you will be able to recognize 
common patterns of failure and their 
solutions.• 
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IBM's new 2,400 bps PC Modems 

give you an easy choice: 


Stand-alone. 
The JB,\I 5842 
2.-1-00 bps 1\l odcm. 

Either way, you can't go wrong. 
With fBM 's new modems and a personal 

computer you can tap into information at a 
very impressive 2,400 bits per second (bps). 

That translates into a binary file transfer 
speed of nearly 13 K characters per minute­
or over six pag s worth. Now imagine the im­
pact that can have on your long distance tele­
phone bill. 

But these new modems aren't just fast, 
they 're also versatil . They can both send and 
receive data asynchronously at speeds rang­
ing from 2,400 bps down to 75 bps. 

Both modems are compatible with the pop­
ular "AT" command set, as well as the IBM 
command set. And they have been tested for 
compatibility with leading PC communication 
software uch as CrosstalkT" XVI, Microsoft® 
Access, Kermit, Smartcom®and Sma1tcom TI~ 
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Internal. 
The 113M 
Perso nal Co mputer 
2,400 bps Modem. 

Automati 

w hjch m 

pen ate for 

The Automatic Modems 
The e mod rn f atw· 

Adaptiv Equauza­
tion at 2,400 and 1,200 bps-

ans th y will ontinu­
ously fin -tune themselves to com­

hang s and noises on the 
t Jephone line. The result is, you an re­

c iv data over a wider rang of tel phon 
line ondition . 

Both mod m al o featw· automati or 
manual an w ring and dialing. They'll auto­
mati ·ally switch to pulse dialing if to?e dial­
ina doe n't worl . They have automat1c 
redialing. And one a connection is mad , 
automatic speed detection ..They al .o. have 
automatic detection of a vmce or a failed call. 

A Modem with a Memory of Its Own 
The tand-alone IBM 5842 2,400 bp 

Mod m offer some additional featme . It 
can al o end and receiv data synchronously 
at p d of 2,400 bp or 1,200 hp~. Yo~' ll 
find exten ive' Help" menu . A dial clir c­
tory for 20 phon nwnher . A log-o? d.irec­
tory for five log-on equenc s. A built-in 
patt rn generator for elf t ting. Diagnostic 
impl rnented from the front panel as welJ as 
from the computer keyboard. And a con:1­
p1et array of ED Statu Indi ator to g1v. 
you a quick visual heck on what's happenmg. 

Inquiry 404 

Which One Is for You? .II ,a. IJ!i 
The internal IBM Personal 

Computer 2 ,4.00 bps M,ode~ is de­
sign d to occupy a half slot rn the J 
IBM PC, XT, AT and 3270 PC. 

The stand-alone IBM 5842 2,400 . 
bp Modem is compatibl with all :r_riodel~ . 
of IBM Personal Computers. And, m adrut10n 
to the features mentioned above and its 
internal power supply, the significant 
difference is that a stand-alone modem can 
be moved from PC to PC more easily than 
an internal modem. 

If you feel that 2,400 bps is more modem 
than you need, we also offer the stand-alone 
IBM 58411,200 bps Modem, and the internal 
IBM Personal Computer 1,200 bps Modem. 

For the Authorized IBM PC Dealer nearest 
you-or for free literature on the IBM family of 
PC Modems-call 1800 IBM-2468, Ext. 104/EM. 

---..- - ®Oryoucancontactyour =~== 
IBM marketing representative. ..:.....::::::..:~:_ 

-~- 1 -
Crois.st a lk. i1t 11 1r..dem11 rl.:. n£ Mic rostuff. In c. MirmM>r1 is u rct;is1cn~J trndi:murk nf Mic roso r1 Corp. 

miu1com 1u 1d Sm111 11com II :.re rcgisicred tnufoma rk of llaycs M1cnw11n1pu1cr Ptoducu., Inc. 
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ment assures a 
high degree of latest in computer

Tandy 3ooo HD product quality technology, backed 
and, just as important, customer by quality support. 
satisfaction long after the sale. Training and 

Quality~built in the USA. Our specialized software 
MS-DOS® personal computer line instruction is avail­
is made in America in our own able at your 

Tandy 3000 HL 

TANDY COMPUTERS: 

''In a word ... quality!' 


manufacturing plants. We control 
quality, from initial assembly to 
completed and tested product. 

Nationwide Support. Over 1200 
Radio Shack Computer Centers 
are ready to help you choose the 

place of business or 
ours, in 60 major 
market areas. 

We've got what it 
takes. Like com­

mercial leasing 
Tand 1000 SX p~ans. And ser-

Y V1Ceperformed 
by technicians who work for the 
same company that manufactured 
and sold you your computer. 

You expect quality .. . and you 
get it from Radio Shack. 

ltad1e lhaeK 

In Business...for Business" COMPUTER CENTERS 
MS-COS/Rog. TM Mlcr""°ft Cotp. A DIVISION OF TANDY CORPORATION 
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BY JOHN R. FANCHI 


LOCAL EFFECTS 
OF NUCLEAR 
WEAPONS 
Calculate the impact 
of atomic blasts 
on your surroundings 

T 
he prospect of nuclear war 
is and will continue to be 
a major source of interna­
tional concern. Yet despite 

the daily discussion of nuclear issues. 
few people have a working knowledge 
of the effects of nuclear weapons. For-

ILWSTR ATED BY MARY ANN SM ITH 

tunately. acquiring a working knowl­
edge does not require specialized 
skil ls. Models are a particularly 
valuable tool for understanding this 
comp lex subject. References l 
through 5 describe the effects of 
nuclear weapons in a fairly nontech­
nical manner. 

We'll look at three major topics: the 
basic effects of nuclear detonations. 
the distribution of nuclear fallout. and 
the climatic effects of pollutants 
dispersed in the atmosphere after a 
nuclear exchange. The models used 
to describe the latter two effects are 
relatively simple. yet they highlight im­
portant physical effects while provid­
ing reasonable quantitative estimates. 

Each model is presented from the 
perspective of an observer at a 
specified location in relation to a 
nuclear detonation. This perspective 
emphasizes the local aspects of the 
effects. 

l have provided references for 
readers interested in historical reviews 
of the nuclear age (references 3, 7, 
and 8) ; current policy concerns (ref­
erences 9 and 10); and advice on how 
to survive a nuclear confrontation 
from a governmental (reference 11) or 
an individual (reference 12) perspec­
tive. The references represent the 
most prominent views expressed 
publicly today. 

SUMMARY OF NUCLEAR 
DETONATION EFFECTS 
As noted earlier. I will discuss the ef­
fects of nuclear detonations from the 

(wnlinuedl 
Jolin R. Fane/ii (1078 East Otero Ave.. Lit· 
tleton. CO 80122) is a research scientist in 
tlie oil industry. He fias a Pli . D. in pliysics 
from tfie University of Houston . 
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Electromagnetic pulse 
can short-circuit 
electrical equipment. 

perspective of an observer at a given 
distance D from a blast with a yield 
Y. Yield is the total effective energy 
released by a nuclear explosion. The 
observer's distance from the blast is 
known as the slant range and will be ex­
pressed in units of miles in subse­
quent calcu lations. The yield Y is ex­
pressed in units of megatons. Yield 
raised to the 2!J power gives equiva­
lent megatons (EMT). EMT is useful 
because it is directly proportional to 
the area of blast damage caused by 
a nuclear detonation (references I 
and 2) . It is worth noting here that 400 
EMT of retaliatory yield is considered 
sufficient to achieve "mutual assured 
destruction." As of 1982 the U.S. ancl 
the U.S.S.R. had warheads capable of 
delivering approx imately 4000 and 
6000 EMT 'fypical intercontinental 
ballistic missiles have yields of 9 and 
20 megatons for the Titan II (U.S.) and 
the SS-18 (U.S.S.R.) . Submarine­
launched ballistic missiles have yields 
on the order of 0.05 to I megaton 
(reference 2) . 

Four important effects of a nuclear 

detonation are dependent on D and 
Y. They are overpressure. thermal 
flux. electromagnetic pulse (EMP) . 
and radiation dosage. Overpressure is 
the increase in ambient pressure 
caused by the detonation. Thermal flux 
is the tota l therma l energy prop­
agating outward from the detonation 
point per un it cross-sectional area 
transverse to the direction of prop­
agation . The EMP calculation 
estimates the magnitude of a very 
strong but short-duration electrical 
field generated by atmospheric rela­
tivistic electrons. The electrons attain 
relativistic energies as a result of 
Compton scattering with gamma rays. 
Gamma rays are emitted by decaying 
excited states of fission fragments 
following an airburst. Perhaps the 
most important effect of the EMP is 
its abi lity to short-circuit electrica l 
equ ipment. especially solid-state 
devices. Subsequent estimates of 
these effects require the height h at 
which the detonation occurs. the frac­
tion f of explosive energy appearing 
as thermal (heat) energy in the nuclear 
fireball. and an atmospheric transmis­
sion factor TA that accounts for the 
absorption of thermal energy in the 
atmosphere. 

Airbursts. such as the detonations 
over Japan in World War II. can be 
hundreds or thousands of feet in the 
air. An airburst is defined as a burst 

below I 00.000 feet (sections l. 31 
through 1. 38 of reference 13) but high 
enough that the firebal l at maximum 
luminosity does not touch the earth's 
surface. One important difference be­
tween groundbursts and airbursts is 
the relative fallout generated by each. 
Groundbursts generate the most fa ll­
out. or radioactive dust. As the height 
of the blast increases above the sur­
face of the earth. the suction of dust 
and debris from the grou nd into the 
atmosphere is reduced with a corre­
sponding decline in fallout. Once h is 
specified, a thermal energy fraction f 
is estimated. The variable f ranges 
from 0.15 (groundburst) to 0. 3 5 (air­
burst). The fractional atmospheric 
transmission factor TA depends on the 
wide variability of weather conditions. 
It is a value between 0 and 1. though 
it is usually on the order of 0. 5. 

Four important blast characteristics 
are now computed (references I and 
5) . 

Thermal flux (ca lories/sq cm): 
0 = 3000 fYTjD 2 

. ( \ ) 

Blast overpressure (psia): 
p = 22.4 Z3 + 15 .8 Z" 5 • (2) 

where 

Z=Y' 13 / D. (3 ) 

Electromagnetic pulse range (miles) : 
EMP = (2Rfi/5280) 0 

•
5

• [4) 
(conli11ued) 

J 
1z"' 

u I 
l 
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Listing I : Tfie program BLAST.BAS. 

10 REM 
20 REM 
30 REM NUCLEAR BLAST CALCULATION 
40 REM (C) JOHN R. FANCHI , JUNE 1985 
50 REM MICROSOFT BASIC FOR CP/M- 80 OPERATING SYSTEM 
60 REM PART OF THIS CODE IS EXCERPTED FROM J.R. FANCHl ' S 
70 REM ADVENTURE SIMULATION GAME "NUCLEAR SURVIVAL" 
80 REM CHR$(26) CLEARS THE SCREEN 
90 DIM ANSER$(2) 

100 PRINT CHR$(26) 

110 PR I NT TAB(20) ; "***NUCLEAR BLAST CALCULATION ••• " 

120 PRINT 

130 PR INT TAB(21) ;" (C) John R. Fanch i , JUNE 1985" 

140 PRINT 

150 PR I NT "The calculations performed here are based on information pub l ished" 

160 PRINT "by the Amer i can Inst i tute of Physics ." 

170 PR I NT 

180 INPUT "HIT CARRIAGE RE TURN WHEN YOU ARE READY TO PROCEED" ; ICAR$ 

190 PRINT CHR$(26) 

200 PRINT 

210 INPUT "Specify your slant range (distance) from the blast in mi les" ; D 

220 PRINT 

230 REM . . ...... . ..... . ...... . ... .... DETERMINE WEAPON YI ELD (Y) 

240 PRINT "Specify the yield of the blast in megatons. Typical values range" 

250 INPUT "from 0.8 to 20 megatons "; Y 

260 REM ...... . .. . .. .... . . .... . . . ... . . . .. DETERMINE BLAST HE IGHT 

270 PRINT 

280 INPUT "Specify the height of the blast in feet";H 

290 PRINT 

300 PRINT "Specify the thermal energy fraction . This is the fract ion of heat " 

310 PRINT "energy In the nuc I ear f i reba 11. It shou Id be between 0 and 1. A" 
320 INPUT "typical value is 0 . 35";TEF 
330 PRINT 
340 REM ..... .. .. . .. ... . . . .... ...... . DETERMINE TRANSMISSION FACTOR 
350 PRINT "Specify the atmospher ic transm i ssion factor. It should be between" 
360 INPUT "0 (very cloudy day) and 1 (perfectly clear day)" ; TAU 
370 PRINT 
380 REM . . ..... ... ....... . .. . ... . .. . . .. CALC BLAST EFFECTS 

(continued) 

Was your word processor designed to \Vrite like this? 
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390 REM THERMAL FLUX Q 
400 Q•3000•TEF•TAU•Y/(D•D)
410 REM BLAST OVERPRESSURE P 
420 Z•(YA(.333))/D 
430 P•22 . 4•(ZA3) + 15.8•(ZA(1 . 5)) 
440 REM EMP RANGE 
450 EMP•SQR(2•H•3963/5280)
460 REM RADIATION DOSAGE REM 
470 REMS•250•1000•Y/(16•3 . 1416•D•D) 
480 PRINT 
490 PRINT "The NUCLEAR BLAST had the fol lowing effects:" 
500 PR I NT 
510 PRINT TAB(10) ; "THERMAL FLUX (cal/sq cm)";TA8(50);Q 
520 PRINT TAB(10);"0VERPRESSURE (lb/sq in) " ;TA8(50);P 
530 PRINT TAB(10) ; "EMP RANGE (mi les)";TAB(50);EMP 
540 PRINT TAB( 10) ; "RADIATION DOSAGE (rems)"; TAB(50); REMS 
550 PRINT 
560 INPUT "HIT CARRIAGE RETURN WHEN YOU ARE READY TO PROCEED";ICAR$ 
570 PRINT CHR$(26) 
580 PRINT 
590 REM . . .. . .. . . .. . .. . . ........ .. .. .. .OVERPRESSURE EFFECTS 
600 IF P<20 THEN 640 
610 PRINT "Overpressure has caused wi nds in excess of 500 mi les pe r hour ." 
620 PRINT "Even multi-story r einforced concrete buildings are leveled . " 
630 GOTO 820 
640 REM 
650 IF P<10 THEN 700 
660 PRINT "Overpressure has caused winds in excess of 300 miles per hour . " 
670 PRINT "Most factories and commercial bui I dings are leveled, as are smol I" 
680 PRINT "wood ond brick residences . " 
690 GOTO 820 
700 REM 
710 IF P<5 THEN 750 
720 PRINT "Overpressure has caused winds In excess of 160 miles per hour . " 
730 PRINT "Unreinforced brick and wood houses ore leveled . " 
740 GOTO 820 
750 REM 
760 IF P<2 THEN 790 
770 PR INT "Overpressure has caused wi nds in excess of 70 ml les per hour ." 
780 GOTO 820 
790 REM 

Was it designed to write a very long, very complex, 
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800 PRINT "Overpressure hos not had a slgnlf lcant effect on wind conditions'' 
810 PRINT "or the structures of bul ldlngs." 
820 REM 
830 PRINT 

840 REM . . . ... .. . . . ......... . .. .. .... . . THERMAL EFFECT 

850 IF Q<10 THEN 880 

860 PRINT "Thermal flux hos burned you to a crisp." 

870 GOTO 980 

880 REM 

890 IF 0<5 THEN 920 

900 PRINT "You hove suffered third degree burns because of THERMAL FLUX." 

910 GOTO 980 

920 REM 

930 IF Q<1 THEN 960 

940 PRINT "You have suffered second degree burns because of THERMAL FLUX ." 

950 GOTO 980 

960 REM 

970 PRINT "THERMAL FLUX hos added to your ton . " 

980 PRINT 

990 REM . . .. . .. .. .. .... .. . . . .. .. .. .. . .. RADIATION EFFECTS PRINT 

1000 PRINT 

1010 IF REMS<5000 THEN 1050 

1020 PRINT "You ore experiencing convulsions, tremors and ataxia because" 

1030 PRINT "of RADIATION exposure. No treatment wll I help you . " 

1040 GOTO 1330 

1050 REM 

1060 IF REMS<1000 THEN 1120 

1070 PRINT "You have diarrhea, fever and a disturbance of your body " 

1080 PRINT "chemistry because of RADIATION exposure. Treatment may " 

1090 PRINT "alleviate pain, but it wlll not save your life. You hove" 

1100 PRINT " l ess than 2 weeks to live. " 

1110 GOTO 1330 

1120 REM 

1130 IF REMS<600 THEN 1190 

1140 PRINT "You hove very severe leukopenio and internal b l eeding. " 

1150 PRINT "You hove also developed ulcers and Infection is I ikely because" 

1160 PRINT "of RADIATION exposure. You need hospital izot i on but none is " 

1170 PRINT "ova l loble , therefore you hove less than a month to I ive ." 

1180 GOTO 1330 

1190 REM 


(co11ti11ued) 

very technical document, mixing text and graphics? 
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1200 If REMS<200 THEN 1250 
1210 PRINT "Your symptoms range from leukopenio to hair loss because of" 
1220 PRINT "RADIATION exposure . Hosp i talization ls required and i s" 
1230 PRINT "oval lob le to you because you hove a reasonable chance to I i ve. " 
1240 GOTO 1330 
1250 REM 
1260 If REMS<100 THEN 1310 
1270 PRINT "RADIATION exposure hos mode you s l ck~vomitlng, headache, some " 
1280 PRINT "loss of white blood ee l Is and dizziness. This l s good. You " 
1290 PRINT "wll I completely recover . " 
1300 GOTO 1330 
1310 REM 
1320 PRINT "You hove survived RAD IATION exposure with NO effects. " 
1330 PR I NT 
1340 REM . .... . .. . .• .. . .... . . . .. ..... . .. EMP EFFECT 

1350 If D>EMP THEN 1410 
1360 PRINT "Your distance from the blast l s within the range of the " 
1370 PRINT "e l ectromagnetic pulse (EMP) . The EMP i s capable of burn i ng " 
1380 PRINT "out electrica l Instruments." 
1390 PRINT 
1400 GOTO 1440 
1410 REM 
1420 PRINT "You ore outside the range of the electromagnet i c pulse (EMP) ." 
1430 PRINT 
1440 PR I NT 
1450 INPUT "Do you wish to try aga in (Y/N)" ;IANS$ 
1460 PRINT 
1470 If 1ANS$•"Y" THEN 100 
1480 SYSTEM 
1490 END 

where R is the radius of the earth in 
miles. 

Radiation dosage (rems) : 
REMS = 250 (1000Y)/( l 67rD2

). (5) 

where I have assumed that a I-kiloton 

fission bomb has delivered about 2 50 
rads of neutrons at a distance of 0. 5 
mile and that 1 rad is approximately 
equal to I rem. The latter assumption 
implies a relative biological effec­
tiveness of unity (reference I). 

A few comments shou ld be made 
about the limitations of equations I 

through 5. Thermal flux is most dead­
ly if you are in direct view of the 
detonation. Virtually any shelter can 
effectively shield a person from ther· 
ma! flux . Equation 1 does not take 
into account fi restorms resul ting from 
the thermal fl ux. which can also be 
lethal. The overpressure estimate in 

Was it designed to write a highly-structured document, 
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witl1 n1anyrevisions, as easily as it knocks out amemo? 
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equation 2 is reasonable for surface 
bursts but will underestimate airburst 
overpressures. It is sufficient for con­
veying the concepts of shock wave 
and atmospheric pressure changes 
(wind) as a result of a nuclear detona­
tion. Detailed airburst overpressure 
calculations are discussed in sections 
3 .64 through 3. 7 8 of reference 13. The 
EMP range estimated in equation 4 is 
the maximum distance that the EMP 
can reach . Electrical equipment 
damage is greatest near the detona­
tion point and declines as you ap­
proach the edge of the EMP range. A 
detailed discussion of the destructive 
potential of the EMP effect is given in 
sections 11.27 through 11.59 of refer­
ence 13. Estimating radiation dosage. 
particularly biologically damaging 
radiation dosage. is the most com­
plicated and uncertain of the nuclear 
detonation estimates. Equation 5 is a 
simple estimate. It does not include 
air-secondary gamma radiation or 
gamma radiation from fission frag­
ments. The basic concept-that radia­
tion is released in lethal amounts-is 
adequately represented. 

Listing I. BLAST.BAS. is a short pro­
gram that calculates 0. P. and REMS 
for a nuclear detonation. It is written 
in Microsoft BASIC for the CP/M-80 
operating system. !Editor's note: Tfiese 
programs will run on most machines tfiat use 
tfie Microsoft BASIC interpreter.I Once 0 . 

Table I : Example outputs from program BLASfBAS. 

Input Values Calculated Values 


Slant Thermal Over- EMP Radiation 
Height Yield range flux pressure range dosage 

(ft) (Mt) (mi) (cal/cm') (psi a) (mi) (rems) 

0 1 525.0 38.0 0 4974 
0 10 5.3 0.5 0 50 
0 20 1.3 0.2 0 12 
0 20 1 10500.0 517.0 0 99472 
0 20 10 105.0 2.7 0 995 
0 20 20 26.0 0.8 0 249 

1000 1 1 525.0 38.0 39 4974 
1000 20 20 26.0 0.8 39 249 

For all examples f = 0.35 and r. = 0.5. 

P. and REMS are known. an inter­
pretation of their effect on physical 
and biological systems is made using 
the tables provided by Sartori in ref­
erence I. Several numerical examples 
are presented in table I . 

NUCLEAR FALLOUT 
Nuclear fallout is the deposition of 
radioactive dust and debris carried in­
to the atmosphere as a resu lt of a 
nuclear detonation. The point of 
deposition of the fallout depends on 
climatic conditions such as ambient 
air temperature and pressure and 
wind conditions. 

Let's look at a simple model of the 

spatiotemporal distribution of fallout. 
The model assumes that the distribu­
tion of fa llout proceeds as a random 
walk (or Brownian motion) distribution 
(reference 14). Although many other 
factors play a role in determining 
fallout distribution (reference 15). the 
random walk model is a reasonable 
method for estimating the time it 
takes fallout to reach a particular loca­
tion . A Gaussian distribution is the 
solution of the convection-diffusion 
equation representing the random 
walk problem. I make the additional 
assumption that gravity minimizes 
vertical movement of radioactive par­

(continuedl 
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Figure 2: Fallout distribution equation . 

OBSERVER X 
11 

- PARALLEL TO LINE OF 
SIGHT 

-- ­ TRANSVERSE TO LINE 
OF SIGHT 

Figure I: Coordinate system for fallout 
calculation. 

ticulates so that fallout is distributed 
primarily in the horizontal plane. With 
these assumptions. and separating 
the wind velocity into two com­
ponents aligned parallel and trans­
verse to the observer's line of sight 
(figure I). I obtain a fallout distribution 
of the form seen in figure 2. where 
v1. vi and D 1. Di are the velocity and 
dispersion of the radioactive par­
ticulates. respectively. The velocity is 
typically wind velocity. and the con­
stant Vo is defined as the max imum 

Figure 3: Fallout distribution equation as a function of Lime. 

value of the fallout at the observer's 
location . A value of the constant x' 1 
x' i is fixed by the condition 

V (x0

1bs. X 0~'. tm.,,) = Vo . (6) 

The coordinates (x0

1b• . x 0~5) are the 
observer's coordinates (D.O) . and tm•• 
is the time when V(x°ib« x 0~5 • t) is a 
maximum. The maximum is deter­
mined by setting the first time 
derivative of U to 0 and solving for t. 
The result is 

tm., = (I / 2y) { l +I l + 4(D2/4D1)'Yl 1' 
2

} . 

[7) 

where 'Y is given by 

'Y = (v1 
2 I 4D1J + (v\ I 4Di) . (8) 

Collecting the above results yields the 
1wntim1edl 

INCIDENT 
SOLAR 
RADIATION 

~ TH ICKNESS 

~ 
:;,:::/::-:-· EARTH 

(BLACK BODY l 

Figure 4: A simple temperature model. 

Sure it's not impossible, but it could be alot easier. 
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Yes, Lotus Manuscripf~ is a very 
1ifferent kind of word processor. 
3ecause when you 're processing long, 
echnical docmnents such as proposals, 
;pecifications and reports, you have 
very clifferent kinds of needs. 

eeds like rnLxing text and graphics 
x1 the sa.1.11e page. Or,creating com­
Jlex equations. Or, working with 
~olwnns and tables. Or, making 
Nholesale revisions. 

Very often technical docwnents 
·equire themixing of text and graphics 
Jn thesame page. Graphics from 
Lotus®1 -2 -3~ Symphony®and 
·reelance* Plus. With Manuscript you 
:an import diagrams, and scanned 
mages, as well as spreadsheets 
md charts. 

Another feature designed specifi­
W.ly for the writer of technical docu­
nents is Manuscript's integrated 
)utliner. When you collapse the docu­
nent you 're able to navigate the out­
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the entire piece. You can move a page, 
or even ar1 entire chapter with just a 
few keystrokes. 

Also,because Mar1uscript is strnc­
L1ll"ed, youCall globally format an 
entire document or fonnat by individ­
ual sections. Imagine changing all 
headlines from 14 point plain text 
to 16 point bold, all with just one 
conunand. 

How about the age-old 
dilemma of proof reading 
revisions? 1ar1uscript's 
Docwnent Compar·e featme 

youneed to literallycut arid paste to 
create complex equations. 

With om powerful Print Formatter 
youcan control the look of yow· docu ­
ment with the creationand editing of 
tables. You can choose fonts and point 
sizes from abuilt-in typeface list. You 
can even save format information as a 
template for regular use. 

As for thequality of output, Manu­
script takes full aclvar1tage of today's 
printing technology, from dot-matrLx 
to laser, including PostScriptll> prin ters . 

Withour Docurne11t Pre1 riewfeature you 
can see e.ractly hou:any pagewill look 
before it 's printed. 

Manuscript is designed to work on 
most IBM PCs and compatibles. Its 
fanliliar 1-2-3 interface makes it easy to 
use. And om Ianuscript evaluation kit 
makes it easy to try. For $10.00, you'll 
get a presentation disk , working soft­
ware, arid a tutorial manual. Tu get 
your evaluation kit, call l-800-345­
1043,ask for lot #YD-1450.Or, for 
more information ,see your authorized 
Lotus dealer or write Lotus Develop­
ment Corp., 55 Cambridge Parkway, 
Carnbridge,MA 02142. 
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Tuble 2: Temporal dependence of fallout as calculated by program FALDUT.BAS. 

Hours Normalized distribution 

0.623 0.001 
0.637 0.011 
0.651 0.062 
0.665 0.223 
0.680 0.535 
0.694 0.876 

0.708 1.000 
0.722 0.814 
0.736 0.481 
0.750 0.211 
0.765 0.069 
0.779 0.017 
0.792 0.003 

Parameters: 

Y = 1 Mt v.,,. = 10 mph 0.,,. = 2 sq mi/day 
0 = 10 miles 

Listing 2: Tlie program FALOUT.BAS. 

30 REM FALOUT - ~ NUCLEAR FALLOUT CALC PROGRAM 
40 REM (C) JOHN R. FANCHI, JULY 1985 
50 REM MICROSOFT BASIC ON CP/M-80 OPERATING SYSTEM 
60 REM CHR$(26) CLEARS SCREEN 
70 PRINT CHR$(26)
80 PRINT " FALOUT - ESTIMATING THE DISTRIBUTION Of NUCLEAR 

FALLOUT" 
90 PRINT 
100 PRINT "(C) J.R. FANCHI, JULY 1985 
110 PRINT: PRINT: PRINT 
120 PRINT "ESTIMATING RADIATION DOSAGE" 
130 PRINT 
140 INPUT "ENTER THE YIELD Of THE NUCLEAR BLAST IN MEGATONS: 

", y 
150 PRINT 
160 	 INPUT "ENTER YOUR DISTANCE FROM THE BLAST IN MILES: ", D 
170 	PRINT 
180 	 REMS•250•(1000•Y)/(16•3.1416•D•D)
190 	 PRINT "ESTIMATED RADIATION DOSAGE IN REMS: ",REMS 
200 	 PRINT 
210 	 PRINT: PRINT: PRINT 
220 	 PRINT "ESTIMATING FALLOUT DISTRIBUTION" 
230 	 PRINT 
240 PRINT "THE DISTRIBUTION OF FALLOUT IS TREATED AS A 

RANDOM WALK PROCESS" 
250 PRINT "SIMILAR TO BROWNIAN MOTION." 
260 PRINT 
270 INPUT "ENTER THE LINE-OF-SIGHT WIND SPEED (MPH): ",VPAR 
280 VPAR=VPAR•241 
290 PRINT 
300 INPUT "ENTER THE LINE-OF-SIGHT DISPERSION (SQ MILES/D):

",DPAR 
310 PRINT 
320 INPUT "ENTER THE TRANSVERSE WIND SPEED (MPH): ",VTRANS 
330 	VTRANS•VTRANS•241 
340 	PRINT 
350 	 INPUT "ENTER THE TRANSVERSE DISPERSION (SQ MILES/D): 

",DTRANS 
lconlinued) 
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expression for the fallout distribution 
as a function of time at the observer's 
location. as seen in figure 3. This 
equation represents an instantaneous 
distribution of fallout. Fallout effects 
on biological material are cumulative. 
If you want an estimate of radioactive 
dosage at the observer's location. in­
tegrate the equation in figure 3 with 
respect to time. 

A ma jor source of uncertainty in 
using this or any other fallout model 
is the determination of the constant 
Uo. This constant depends on the 
number and type of nuclear detona­
tions. A superposition principle can 
be applied for multiple blasts since 
the convection-dispersion equation is 
a linear partial differential equation. 
For my purpose here. it is sufficient 
to evaluate the ratio U(D.0,t)IUo for a 
single blast. The equation in figure 3 
specifies the spatiotemporal fallout 
distribution and can be used to esti­
mate both the time and duration of 
fallout for a specified observer's loca­
tion. An application of this equation 
is presented in table 2. In that exam­
ple the peak fallout from a !-megaton 
blast reaches an observer l 0 miles 
away in about 40 minutes. Listing 2. 
FALDUT.BAS. is a program that per­
forms the fallout distribution calcula­
tion. It is written in Microsoft BASIC 
for the CP/M-80 operating system. Ad­
ditional information about fallout is 
presented in reference 13. IE.ditor's note: 
BLAST.BAS and FALOUTBAS are avail­
able on disk. in print, and 011 BIX. See the 
insert card following page 320 for details. 
Listings are also available on BYTEnet; see 
page 4.J 

NUCLEAR WINTER 
One of the more controversial issues 
to be debated in recent years is the 
prediction of significant climatic tem­
perature declines resulting from an in­
crease of atmospheric particulates 
following a nuclear exchange (refer­
ences 16. 17. and 18). The predicted 
temperature decline would generate 
wintry conditions. hence the phrase 
"nuclear winter." The essence of the 
ideas upon which these predictions 
are based. as well as the ideas of the 
opponents of the nuclear winter 
theory. is laid bare by the simple 

lconti1med) 
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360 	 PRINT 
370 	 REM 
380 	PRINT "RADIATION DOSAGE AT YOUR LOCATION AS A f' UNCTION 

Of' TIME" 
390 	PRINT "DAYS" ,"REMS ", "NORM","HRS" 

400 	 REM 

410 	 ALPHA•D•D/(4•DPAR)

420 BETA•-2•D•VPAR/(4•DPAR)

430 GAMMA•VPAR•VPAR/(4•DPAR) + VTRANS•VTRANS/(4•DTRANS)

440 TFAC•SQR(1+4•ALPHA•GAMMA)

450 TYMMAX•(1+TFAC)/(2•GAMMA)

460 FACMAX•((D-VPAR•TYMMAX)A2)/(4•DPAR•TYMMAX)

470 f'ACMAX•f'ACMAX+VTRANS•VTRANS•TYMMAX/(4•DTRANS)

480 f'OR 1•1 TO 20 STEP 1 

490 TYM•TYMMAX•(1- .02•(10-I))

500 FACPAR•01 : f'ACPER•01 

510 DISPAR•D-VPAR•TYM 

520 DISPER•VTRANS•TYM 

530 f'ACPAR•DISPAR•DISPAR/(4l•DPAR•TYM)

540 If' DTRANS<>01 THEN f'ACPER•DISPER•D ISPER/(41•DTRANS•TYM)

550 FACTOR•f'ACPAR+f'ACPER 

560 COEF'•TYMMAX/TYM

570 EFFREM•REMS•COEF•EXP(f'ACMAX-f'ACTOR)

580 NORM•Ef'f'REM/REMS

590 TYMHRS•TYM•24 

600 	PRINT TYM,Ef'f'REM,NORM,TYMHRS 

610 	 NEXT I 

620 	 END 


Tuble 3: Estimate of optical depth . 

Conditions Temperature Exponential factor 

Sunny day 1000F (311°K) 
Cloudy day BOOF (3000K) 

Parameters: 

A= 	0.39 E = 1.00 

climatic temperature model depicted 
in figure 4. It consists of an incident 
electromagnetic energy source (the 
sun). a single absorbing layer of 
material (the atmosphere). and a 
black body (the earth). The amount of 
energy reaching the surface of the 
earth is the amount of solar energy 
transmitted (not absorbed or re­
flected) by the atmosphere. This trans­
mitted energy is assumed to be re­
sponsible for the temperature of the 
earth's surface. Geothermal sources 
are neglected in the present simple 
model. Given these assumptions and 
performing an energy balance at the 
earth's surface yields 

lo e e<-.1.<> = a T 4• (10) 

where 10 is incident solar radiation. e 
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0.648 
0.560 

is emissivity (or absorptiv ity by 
Kirchhoff's radiation law). ois optical 
depth. x is the atmospheric thickness. 
a is Boltzmann's constant. and Tis ab­
solute temperature of the earth's sur­
face. Stefan's law-an exponential ab­
sorption law (references 19 and 20)­
and an emissivity of I for a black 
body were used to derive equation 
10. Solving equation I0 for surface 
temperature yields 

4 141T = lloeful114 e1- ' . (11 ) 

The incident solar radiation is a func­
tion of the solar constant I, and the 
albedo A. which is the fraction of 
solar radiation reflected by the atmo­
sphere (reference 19): 

lo = /,(I-A). (12) 

Optical depth depends on weather 
conditions. An estimate of the ex­
ponential factor can be easily ob­
tained by rewriting equation JO in the 
form 

e<-a.> = jaT4 1/ l/,(J - A)e]. (13) 

Values of the constants in equation l 3 
are 

I, = 1340 watts/m1 
- °K4 

a = 5.67 x 10-s watts/m1 
- °K4 

e = 1.0 for a black body. 

and 

A = 0.39 (reference 19). 

ln these units. T must be in degrees 
Kelvin . Substituting these constant 
values into equation 13 and solving 
for different values of T correspond­
ing to different weather conditions 
yields estimates of the exponential 
factor. Tuble 3 presents two examples. 
These results are comparable to those 
reported in reference 16. 

Surface temperature estimates are 
obtained by substituting the exponen­
tial decay values back into equation 
12 . Expressions for the temperatures 
in degrees Fahrenheit for a sunny day 
and a cloudy day are given in equa­
tions 14 and I5. respectively: 

T, = (173.6 °F)j(l-A}t: l''4
• (14) 

T. = (150.9 °FJl(l-A)t:) 114
. (15) 

In the nuclear winter scenario. the 
factor (1-A)E is presumed to get 
smaller because of increased reflec­
tion of solar radiation resulting from 
additional particulates in the atmo­
sphere (reference 16). Opponents of 
the nuclear winter scenario argue that 
the emissivity is a function of elec­
tromagnetic wavelength . As a conse­
quence. the greenhouse effect may 
tend to increase emissivity and the 
surface temperature of the earth 
would not change significantly \refer­
ence 17). Insufficient information is 
presently available for knowing which 
scenario is more likely. Efforts are 
underway to resolve the controversy 
(reference 18). • 
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di.sk devices. What's more, it works 
wi th .IBM, Compaq, Tandy, AT&T, 
Leadmg Edge, and all compatib les 
and clones. ­

But Intelligent Backup is more 
than just a ?uperior backup system. 
~hanks agarn to advanced technology, 
file management and manipulation 
are easy- even for beginners. 

So don't take chances when it 
comes to your valuab le data. Get the 
best data insurance you can buy. Get 
Intelligent Backup for only $149.95. 

TO ORDER, CALL TOLL-FREE 
TODAY. Outside Texas call 
1-800-843-3879. In Texas call 
214-250-0577. Or write to the address 
below. (Wh~n ~rdering, please add 
$4.00 for sh1ppmg and handling. 
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Intelligent Backup"' 
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INTELLIGENT BACKUP 
2611 Westgrove Drive, Suite 104 
Carrollton, TX 75006 
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Intelligent Backup'('" 
from Sterling Software. 
The best data insurance 
you can buy. 
With as few as two keystrokes per 
day, Intelligent Backup"' backs up 
your .disks quickly, simply, and inex· 
pen.s1vely, providing insurance 
agamst data loss due to disk crashes. 

Intelligent Backup is the most 
complete backup system there is. 
And .thanks to advanced technology, 
1t 1s mcredibly flexible and easy 
to use. 

Unlike other backup systems 
Intelligent Backup completely aJto ­
mates the backup process. Because 
its _intelligent enough to figure out 
which level of backup you need, it 
not only. saves you time, it takes the 
uncertamty out of using a hard disk. 

. And Intelligent Backup is easy. 
With over 300 context-sensitive HELP 
screens, you'l l probably never even 
need to use our easy-to- read manual. 

You can backup to floppy disk 
hard disk, disk cartridg s, and otl~er 
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Quality in Star's line of advanced printers begins with the 
exceptional appearance of their letter quality printouts. They're 
crisp. Professional. The images sharp. And true letter quality is fast 
and quiet. But whether it's a spreadsheet, graphics, or a letter, all 
our printers give you Star quality output, because of Star's quality 
input. 

We design our printers. We make our own precision parts. 
In fact, we even make the machines that make the parts. 

But what good is quality without control? 

-· ,,L art ,
-· -

SR-IO/ SR-15 The high speed printersfor 
home or office. 200 cps draft 50 cps near 
feller quality 

NB-15 The top of/he line 24-wire SD-10/SD-15 The no-nonsense printers 
business printer. 300 cps draf! 100 cps that areflexible and affordable. 160 cps 
true feller quality drafl 40 cps near /e/lerquality 



Control begins with the convenient front panel With 
advanced features at your fingertips you'll find touch control 
throughout the entire line of Star printers. 

Our premiere printer, the 24-wire NB-15~ lets you select draft 
or letter quality at a touch. Choose type style-either standard, 
or any two of five optional fonts. Print pitch-pica, elite, standard 
or proportional. And you can also feed in single sheets of paper 
automatically. 

Star's line of printers also has standard memories ranging 
up to a 16K buff er that can expand to 32K. Draft speeds as fast as 
3.00 characters per second (cps). True letter quality as fast as 100 cps. 
And of course, there's compatibility with all major personal and 
business computers. 

Discover the quality and control of Star's entire printer line at 
participating ComputerLand and other computer products retailers. 

IL ~ 
~~@lr. v ­

NX­IO/NX­15 The economical printers NL-10 The versatile printer with inter­
11111cron1cs 

t/Jat combine speed and convenience. changeable interface cartridges. 120 cps 200 Park Avenue 
120 cps draft 30 cps near letter quality. draft 30 cps near fellerquality. New York. NY 10166 Inquiry 344 

Regional Offices: 
Atlanta. GA (404) 441-3126 
Chicago. IL (312) 773-3717 
Irvine, CA (714) 768-7203 
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Algorithms 


HENON MAPPING w1TH PASCAL THE WORD GRAPHICS. derived from the Greek graphikos. to write. can be loose-
by Gordon Hugh es . ........ ... . . . • .. 161 ly defined as the process of representing a three-dimensional entity on a two-
AesTRACT MATHEMATICAL ART dimensional surface using mathematical rules of projection. The latest genera-
by Ke1111e1h E. Perry ... . ... .. ....... 181 tion of personal computers. such as the Amiga, Atari. Macintosh. and advanced 
THE TMS340IO GRAPH1cs SYSTEM workstations. all emphasize the use of graphics. Business. engineering. 
PRocEssoR medicine. and the arts have all reaped benefits from advances in the art of 
by Carrell R. Killebrew Jr ........ ... . .. 193 computer-generated images. 

PwmNG THE MANDELBROT S ET Programmers are continually searching for better methods. or algorithms. 
&IJ Peter B. &hroeder · · · · · · · · · · · · · · · · 207 for representing these three-dimensional entities on computer displays. The 
GRAPHING OuAoR1c SuRFAcEs quest for more speed. animation. and better color and realism in computer­
by George HaroneiJ · · · · · · · · · · · · · · · · · 215 generated graphics continues unabated. 
FREE-FORM CuRvEs oN VouR M1cRo Our December Theme articles present some interesting and innovative 
by Steve Em1s ... · ..... · .. · · · · · · · · · 225 algorithms involving a wide range of appl ications. Gordon Hughes·s "Henon 

Mapping with Pascal .. demonstrates how to map complex mathematical func­
tions that describe the behavior of dynamic systems such as asteroids. 
satellites. and charged particles. 

The use of graphics does not always have to serve a specific application. 
however. We'll explore the domain of purely free-form recreational graphics. 
In "Abstract Mathematical Art... Kenneth E. Perry uses a BASIC program to 
produce cellular automata. the mathematical relatives of the Game of Life. 
and Peter B. Schroeder's "Plotting the Mandelbrot Set" examines the fractal 
geometry of nature in stunning displays on the Amiga personal computer. 

The advent of high-performance. dedicated graphics microprocessor chips 
will provide the thrust for the next generation of graphics-oriented personal 
computers. Carrell R. Killebrew Jr. provides an inside look at the Tuxas In­
struments TMS34010 Graphics System Processor. In the very near future the 
new generation of graphics engines will endow desktop machines with capa­
bilities previously limited to large mainframe computers. 

Engineers and scientists have a longstanding interest in plotting mathematical 
equations in three dimensions. "Graphing Quadric Surfaces" by George 
Haroney includes short BASIC routines that generate three-dimensional plots 
of equations in multiple colors. Steve Enns's "Free-Form Curves on Your Micro" 
explains how your personal computer can produce Bezier and B-spline curves 
that are normally confined to CAD/CAM and other high-end design 
applications. 

All but one of the Theme articles include source code so you can experi­
ment with these algorithms on your own personal computer and experience 
firsthand the fascination of computer graphics. 

-Charles Weston. Technical E.ditor 
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Introducing OptiLati: 

The Complete Microprocessor Development Toolbox. 

You need the right tools to 
speed completion of your 
project and improve its 
quality. 

That's why we created the 
OptiLab toolbox. The tools 
you want for beginning­
to-end development and 
optimization of micro­
processor code. OptiLab's 
fully-integrated, PC-based 
system lets you debug. 
analyze, modify. optimize, 
and test code in a seam­
lessly integrated environ­
ment. You can add your 
own cross-assembler. too. 

Analyzer 
In-Circuit Emulator 
Line-by-Line Assembler 
Debug rackage 
rerformance Analyzer 
Stimulus Generator 
ErROl'I Programmer 

Everything from assembly 
to final optimization ofyour 
software can be don e wilh 
the Oplilab toolbox. 

Oplilab presents a graphical 
display of actual program 
performance. 

The star of the OptiLab 
is Program Performance 
Analysis that helps you 
uncover invisible bugs, 
eliminate unneeded code, 
and cure pro~ram ineffi­
ciencies. OptiLab runs in 
real -time, is non-intrusive, 
and gives you outstanding 
performance at a remark­
ably low price. 

There's more. OptiLab's 
48-channel analyzer lets 
you tracl{ bus state ac­
tivity and trap bugs fast 
Monitor your software as it 
executes in real time with 

:i::0 ASSEl"IBLE 
eel

.....J Dl!BUG 

the full-featured 8/16-bit 
In-Circuit Emulator. Send 
test patterns with the Input 
Stimulus Generator and 
observe their effects. 
With the built-in EPROM 
Programmer. you can 
program devices without 
leaving OptiLab. 

Orion offers you ready 
support for more than 
150 different microproces­
sors. MicroTargets'" allow 
you to run and test your 
software even before you 
have working hardware. 
And our cracl{ team of 

Applications Engineers 
is standing by if you need 
assistance. 

But here's the real news. 
OptiLab is priced under 
$7.000. Or, you can start 
with a basic Orion system 
for as little as $2.995 and 
ado capabilities as you 
need them. 

Call now for comP.lete 
information on Opt1Lab 
or other Orion microproc­
essor development tools. 
All Orion products are sold 
with a 15-day money-back 
guarantee. 

------ Call Toll free: 1-800-245-8500==~i~= == - In California: (415) 361-8883 
INSTRUMENTS, INC. 

Orion lnsl ru mcnl.5. Inc .. 702 Mar hall Street. Redwood Cit y. California 94063. U.S.I\. Telex: 530942 
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HENON MAPPING 

WITH PASCAL 


BY GORDON HUGHES 

A window on the world's endless complexity 

IN I968. MICHEL HENON of the In­
stitute for Astrophysics in Paris pro­
posed a simple quadratic mapping of 
the plane as a model for the study of 
dynamical systems such as the motion 
of asteroids. satellites. or charged par­
ticles in an accelerator. Henon·s map­
ping (see the text box "Creating a 
Henon Mapping" on page 170) is 
based on George Birkhoff's discovery 
in 1917 that you can reduce the study 
of conservative systems with two 
degrees of freedom to the study of 
area-preserving mappings of the 
plane. Thus. Henon set out to find an 
area-preserving mapping that was 
simple in nature but retained all the 
characteristics of more complicated 
mappings. 

Although the mapping Henon pro­
posed is easy to describe and pro­
gram. it yields results of great com­
plexity. Since Henon mappings 
simulate the behavior of physical 
systems. they indicate that many such 
systems are more complex than pre­
viously imagined. Mathematicians 
and physicists are only beginning to 
understand the nature of this com­
plexity and what it says about physical 
systems such as the asteroid belt. In 
a series of results during the years 

1954 to 1963. mathematicians A. N. 
Kolmogorov. V. I. Arnold. and J. Moser 
provided a partial explanation for the 
strange behavior of such systems. 
These results are now known as the 
KAM theorem. It is an important 
theorem in modern physics and has 
aroused a great deal of interest 

WHAT Is THE KAM THEOREM? 
The KAM theorem explains mathe­
matically what happens when a small 
external force disturbs a stable 
dynamical system. such as a satell ite 
in orbit around Earth. One such dis­
turbance that satellites regularly 
undergo is the uneven pull of gravity 
due to Earth's bulge at the equator. 
For the planets and the asteroids or­
biting the sun. the chief disruptive 
force is the pull of Jupiter. It causes 
a perturbation in their orbits so that 
the orbits are not precisely ell iptical. 
The question that the KAM theorem 
addresses is whether these slight ir· 
regularities have long-term effects 
leading to eventual instability. 

The theorem shows that under 
small d isturbances a stable system 
undergoes changes but remains 
stable except for microscopica lly 
small bands of potential instability 

corresponding to "resonances" be­
tween the original system and the dis­
turbance. With an asteroid disturbed 
by Jupiter. such a resonance will oc­
cur if the ratio of their periods is a ra­
tional number: For example. a 2/5 res­
onance occurs if two orbits by Jupiter 
take the same amount of time as five 
orbits of the asteroid. The KAM 
theorem proves that as long as the 
disturbances rema in small the rela­
tive size of these resonance bands is 
insignificant and stability is assured. 

Figure I is a Henon mapping that 
simulates a system undergoing suc­
cessively larger disturbances. The in­
ner curves represent a system's reac­
tion to small disturbances and show 
that the system is altered slightly but 
remains stable. (The microscopic res­
onance bands are much too smal l to 
be visible in this scale.) 

However. if the disturbance in­
(con1i11uedJ 

Gordon Hughes is a professor of mathematics 
at California State University. He worked as 
an engineer in the early Polaris program. He 
has a B.A. in physics from Brown University 
and a Ph.D. in mathematics from the Univer· 
sity of California. He can be reached at the 
Department of Mathematics. California State 
University. Chico. CA 95926. 
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creases in magnitude past a certain 
threshold value. some of the reso­
nance bands will suddenly widen . In 
figure I, for example. the first notice­
able widening is the resonance band 
with six "islands." indicating a 1/6 res­
onance. An asteroid with a period I/6 
that of Jupiter would find itself on 
such a resonance band. 

With even higher disturbances. the 
resonance bands might dominate the 
system's behavior. as indicated by the 
outer band of seven large islands. The 
scattered dots around these islands 
indicate areas of instability. Similar 
areas exist between the islands of 
each resonance band. An asteroid 
caught in one of these regions could 
experience erratic behavior and even 
be thrown from its orbit. as indicated 
by the faint dots escaping around 
figure 1. Such resonances are believed 

to cause the Kirkwood gaps in the 
asteroid belt. 

Scientists have known for some time 
that resonances between two interact­
ing forces can lead to instability in the 
form of erratic or extreme behavior. 
In electrical circuits. such resonances 
are sometimes exploited to amplify 
selected signals. But the KAM 
theorem shows that. at least for small 
interactions. the resonances don't 
lead to abrupt changes in behavior. 
The system "stretches" smoothly and 
doesn't break. 

EXTENDING THE KAM THEOREM 
Although the KAM theorem is a land­
mark result in the study of stability. it 
is concerned entirely with very small 
disturbances. Thus. it doesn't address 
the question of the sudden widening 
of the bands. nor does it attempt to 

Figure I : A Henon mapping witli pliase angle A = I . I I 1 radians. Tlie scale is - 1.2 
to 1.2 on botli the x and y axes. Tliirt!}-eight orbits are shown. eacli consisting of 700 
iterations of a single starting point. Tlie outli11ed area is e11larged i11 figure 2. (Use the 
parameter file All lP.01 with HENON2 .COM or tlie values above witli 
HENON I.COM to create this mapping.) 
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explain the exact nature of the reso­
nance bands. The KAM authors knew 
that these regions would be very com­
plex in nature due to the buildup of 
resonances. The close-up in figure 2 
gives some hint of the complexity in­
volved. The pointed region at the 
center is an unstable hyperbolic fixed 
point that always exists between 
stable islands. You can see two thin 
resonance bands just to the left of this 
point. At the top and bottom are the 
edges of the large islands. The smaller 
islands are secondary resonances of 
the large islands. These in turn 
generate third-order resonances and 
the process continues forever with 
endless chains of smaller and smaller 
islands extending into the chaotic 
center region. The central region ap­
pears to be a scattering of random 
points but is actually a complex in­
terweaving of tiny islands and their 
corresponding hyperbolic points. 

As far back as 1892. Henri Poincare 
predicted the possibility of chaotic 
behavior in certain celestial motions 
due to these resonances. Since then. 
a number of prominent physicists and 
mathematicians have wrestled with 
the question. George Birkhoff in· 
vented an elaborate code called 
"symbolic dynamics" to represent the 
structure of these regions. Recent 
studies by mathematicians such as 
Stephen Smale center on using math­
ematical topology. an outgrowth of 
geometry. 

These questions are not just 
theoretical. The KAM theorem applies 
to a wide range of ordinary physical 
systems. Therefore. the study of res­
onance thresholds and the resonance 
bands has a number of practical rami­
fications for items in the physical 
world. from atomic particles to galac­
tic clusters. At the 1985 NATD con­
ference on the stability of the solar 
system (see Szebehely in the biblio­
graphy). a number of results centered 
on the KAM theorem and its conse­
quences for the stability of the planets 
and satellites. Because stability is con­
cerned with a system's long-term 
behavior. many years may pass before 
scientists observe any effects. The 
solar system's long-range stability is 
still an open question. For asteroids. 
satellites. and charged particles in an 
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accelerator. the effects of any instabili­
ty are magnified either by their 
relatively small size or by their high 
energies. These provide good test 
cases for the KAM theorem. 

COMPUTER SIMULATION 
Among the most useful tools for in­
vestigating the behavior of physical 
systems is computer simu lation. 'fypi­
cally. such simulations are complex 
and require extensive numerical in­
tegration. Even on large-scale com­
puters. these simulations can take 
hours. However. almost any micro­
computer can carry out an iterative 
simulation such as the Henon map­
ping in a matter of minutes. Using 
Turbo Pascal on an IBM PC. you can 
generate the mapping in figure I in 
about 50 seconds. Listiryg I. 
HENON !.PAS. contains a short Henon 
mapping program. [Editor's note: Turbo 
Pascal source code listings for HENON I.PAS 
and HENON2. PAS (a longer. more compre­
hensive Henon mapping program) are avail­
able on disk. in print. and on BIX: see the 
insert card following page 320 for details. 
Listings are also available on BYTEnet; see 
page 4.J 

Such simulations provide insight 
into the structure of resonance bands 
and the possible mechanisms for their 
widening. For example. simulations 
conducted by Joseph Ford at Georgia 
lech seem to indicate that widening 
is brought on by neighboring res­
onances combining together. L. 
Jackson Laslett at the Lawrence 
Berkeley Laboratory devised an 
iterative mapping simi lar to Henon 
mapping to show the side effects of 
resonances between a beam of 
charged particles and the guiding 
electrical field. 

The amount of detail available on a 
Henon mapping is more a function of 
software than of hardware. The dif­
ference between a display at 640 by 
200 pixels and one at 320 by 200 is 
not significant if you can magnify the 
area of interest sufficiently. However. 
accurate magnification of a Henon 
mapping requires speed and preci­
sion. At high magnification. you may 
need to generate 10.000 points to get 
one within the region of interest. 
Since the mapping is iterative. you 
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Figure 2: An en largement of the outlined area in figure I. This mapping also has a 
pflase angle A = 1. 111 radians. Tfle scale is 0.74 to 0.95 on tfle x axis and 0.27 to 
0.48 on the y axis. Tfiirty-tuio orbits are shown. each consisting of 10.000 points. 
(Due to the number of points per orbit. this particular Henon mapping is quite time­
consuming to produce. Its parameter file is A11 1P.02 . However. you can save time by 
using the stored screen file A 111.02 with HENON2 .COM.) 

Listing 1: HENON ! .PAS. a short Pascal program for generating Henon 
mappings. This is written in Turbo Pascal for 640- by 200-pixel resolution on 
an !BM PC. To see a sample plot. use the defaults by pressing Return when 
asked for data . (Note: Both HENONl.PAS and HENON2 .PAS are written to 
be executed as .COM files.) 

PROGRAM HENON1; !short version of Henon mapping program! 
CONST 

MAXREAL: REAL • 1E+10; 
VAR 

I,J,P1,P2,0RBITN,POINTS, RESPONSE:INTEGER; 
R,L,T.B,A,XOLD,YOLD,XNEW.YNEW,X0,Y0,DX0,DY0,XSCALE,YSCALE, 

COSA, SINA:REAL; 
GRID: BOOLEAN; !set thie to FALSE to turn off the grid! 

BEGIN 
GRID:•TRUE;A:•1.111;L:•-1.2;R:•1.2;B:•-1.2;T:•1.2; 
X0:•0.098;Y0:•0.061;DX0:•0.04;DY0:•0.03;0RBITN :•25; 
POINTS:•500; 

WHILE RESPONSE <> 2 DO fqult when RESPONSE 11 21 

1con!inued) 
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BEGIN 
CLRSCR;GOTOXY(2,1};
WRITELN('INPUT PHASE ANGLE A (IN RADIANS BETWEEN 0 

AND Pl)'}; 
READLN(A} ; 
WRITELN('INPUT STARTING POINT FOR FIRST ORBIT (X0,Y0} ' );
READLN(X0,Y0);

WRITELN('lNPUT X ANDY INCREMENTS IN THE ORBITS: DX0,DY0') ; 

READLN(DX0, DY0); 

WRITELN('INPUT NUMBER OF ORBITS');

READLN(ORBITN); 

WRITELN('INPUT NUMBER OF POINTS PER ORBIT');

READLN(POINTS); 

WRITELN('INPUT LEFT AND RIGHT WINDOW VALUES');

READLN(L,R); 

WRITELN('INPUT BOTTOM AND TOP WINDOW VALUES ' );

READLN(B, T); 


HIRES; 

HIRESCOLOR(J); 


IF GRID THEN fdraw reference grid If GRID la TRUEJ 
BEGIN 

P1:•ROUND((0 .0-L)•640/(R-L)); ffind orlg lnf 
P2 :•ROUND((T-0 .0)•200/(T-B)); 
IF ((R-L)<R) AND ((T-B)<T) THEN forig ln off acreen sof 
BEGIN P1:•6J0;P2:•190 END; fdraw axea at morg inl 
DRAW(0,P2,640,P2,1);
DRAW(P1 ,0 , P1,200,1); 
FOR J :•0 TO 20 DO 

BEGIN 

DRAW(64•J,P2+J,64•J,P2-J,1);

DRAW(P1+5,20•J,P1-5 , 20•J,1);


END; 

WRITELN('XGRID: ',(R-L)/(640/64) :6:5) ; 

WRITELN('YGRID : ' (T-B)/(200/20):6:5);


END; 

GOTOXY(1,1); fdlap lay plot parameteraJ
WRITELN('A • ',A:6:5);

WRITELN('X0• ',X0 :6:5 , ' Y0• ' ,Y0:7:6) ; 

WRITELN('DX0 • ' ,DX0 :7:6) ; 

WRITELN('DY0 • ',DY0:7 : 6);

WRITELN('X SCALE: ',L:6 :5,' TO ' , R: 6: 5) ; 

WRITELN('Y SCALE : ' ,B:6:5,' TO ' , T: 6: 5) ; 

WRITELN( ' 
 .~;
WRITELN( ' ... 
GOTOXY( 1, 22) ; 

WRITELN('ORBITS CAN BE ADVANCED MANUALLY BY PRESSING ANY 


KEY'); 


COSA:•COS(A);SINA :•SIN(A); 

XOLD : •X0;YOLD:•Y0 ; lstartlng point for flrat orb l tf 

XSCALE:•640/(R-L);YSCALE:•200/(T-B); 

FOR J:•1 TO ORBITN DO lmaln loop, J la orbit numberl 

BEG IN 


GOTOXY(1,19);

WRITELN('Orblt #',J. 'of ' , ORBITN);

WRITELN('Current X0,Y0 • ',XOL0:6:5, ' ',YOLD:6 :5); 

I : •1; 
WHILE I <•POINTS DO fWHILE al lows easy abortf 

BEGIN 
IF (ABS(XOLD)<MAXREAL) ANO (ABS(YOLD)<MAXREAL) THEN 
BEGIN 

XNEW :•XOLD•COSA- (YOLD-XOLO•XOLD)•SINA; fHenon mopf
YNEW:•XOLD•SINA+(YOLD-XOLO•XOLD)•COSA;

IF (ABS(XNEW-L)<MAXINT/XSCALE) AND 


(ABS(T-YNEW) < MAXINT/YSCALE) THEN 

BEGIN 


lconlinued) 

cannot skip intermediate points in the 
calculations. This slows things down 
considerably. 

Also. at high magnification. the 
points plotted may differ only by the 
I 0th or the 15th decimal place. You 
can't ignore any of these digits 
because the intermediate points­
those outside the region of interest­
must all be generated with high preci­
sion. Therefore. extended precision is 
necessary to allow good magnifica­
tion. You can obtain reasonable 
results with Pascal and extended 
precision (11 decimal places). The 
extra speed and precision of 808 7 
support would be welcome for high 
magnifications. 

INTERPRETING HENON MAPPINGS 
Because Henon mappings simulate 
dynamical systems undergoing distur­
bances. you can use them to illustrate 
the workings of the KAM theorem. 
But a Henon mapping does not repre­
sent a physical picture of the system's 
motion. Rather. it is a cross section of 
that motion in terms of a phase plot. 
For planetary motion. th is phase plot 
may resemble an actual orbit. but 
there are some important differences. 

A phase plot is a graph where one 
axis is the rate of change. or deriva­
tive. of the other axis. For example. in 
figure I the horizontal axis represents 
position. and the vertical axis. veloci ­
ty. Such phase plots are common for 
studying a physical system's long-term 
behavior. 

PHASE PLOTS FOR Two 
PHYSICAL SYSTEMS 
Figure 3 shows the phase plot for a 
pendulum. It has one degree of 
freedom si nce the only motion is 
angular. The horizontal axis is the 
angular position () (in radians). and the 
vertical axis is the angular velocity 
d()/dt (in radians per second). If you 
raise the pendulum slightly and let it 
go. it oscillates back and forth forever 
(ignoring friction). During each oscilla­
t ion. there is a smooth and con­
t inuous trade-off between the veloci­
ty and the position. that is. between 
kinetic energy (KE) and potential 
energy (PE) . On the phase plot this 
shows up as a rotation around one of 

(COJrli1rned) 
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P1:•ROUND((XNEW-L)•XSCALE); lecole new pointl 

P2:•ROUND((T-YNEW)•YSCALE);

PLOT(P1,P2,1); 


END; 

XOLD:•XNEW; 

YOLD:•YNEW; 


END; 
IF KEYPRESSED THEN I:•POINTS+1 ELSE I:•I+1; 

END; !WHILE I. End of orbit plotl
XOLD:•X0+J•DX0; fnext atartlng polntl
YOLD:•Y0+J•DY0; 

END; lfor Jl 
GOTOXY( 1, 22);
WRITELN('SELECT ONE: (1~ NEW PLOT (CARRIAGE RETURNS WILL 

REPEAT CURRENT DATA)' ; 
WRITELN(' (2 QUIT');
READLN(RESPONSE);
ENO; 
END. 

dO/dt 

Figure 3: Pfrase plot of a pendulum . For a starling position between 0 and 1r. tfre 
phase plot will follow one of tfte ellipses as tfte pendulum rotates. For a starting position 
at 7r or - 7r. the pendulum could fall rigftt or left as indicated by the crossing lines. 

dr/dt

"""~........,"""""-- ~ M:•/r / / / / / 
~ Asteroid @ , 
/ 

/ 

...... ...... ....... 


Figure 4: Phase plot for an asteroid under the influence of Lfte sun and Jupiter. 
Though tftere are two degrees of motion . angular and radial . only the radial motion is 
sftown in tfte pftase plot. 
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the ellipses. The actual ellipse 
depends on the pendulum's starting 
position and starting velocity. For 
small oscillations. these ellipses are 
nearly circles. In a nonconservative 
system where frictional forces are 
allowed. the ellipses become spirals 
indicating a slowing of the pendulum. 
Since Henon mappings deal with con­
servative systems. no such spirals are 
seen. If you assume that the pen­
dulum is on a rigid bar and is given 
sufficient push (large initial angular 
velocity). it might become a rotor and 
not oscillate at all . This scenario is 
represented by the wavy Jines at the 
top and bottom of figure 3. 

The phase plot in figure 4 is a Poin­
care cross section that represents mo­
tion with two degrees of freedom. 
such as an asteroid orbiting the sun. 
The asteroid's orbit is assumed to lie 
in a plane. so the two possible mo­
tions are angular and radial. You can 
describe the asteroid's position in 
polar coordinates as (r.0). Note that 
the orbit shown in figure 4 is not quite 
closed. This is due to the disruptive 
pull of Jupiter (and. to a lesser extent. 
the other planets). 

There are now two possible phase 
plots: r versus drldt and 0 versus dO/dt. 
One way to combine these is to place 
one plot perpendicular to the other 
and take the Cartesian product. This 
yields motion on a torus (doughnut). 
One phase plot winds around the torus. 
and the other simultaneously winds 
along the torus. The end result looks 
like wire coiled around a doughnut. 

Turus plots are a useful way to pic­
ture motion. but they are not always 
easy to draw or interpret. As an alter­
native. Poincare suggested using just 
one phase plot (for example. r versus 
drldt) and setting the remaining posi­
tion variable. 0. to 0 (or any constant) . 
This means that the plot gives r ver­
sus drldl at only one point in the or­
bit when 0 = 0. Plotting just one point 
per orbit certainly doesn't show the 
asteroid's detailed motion. but for 
many applications. such as the study 
of stability. the long-term motion is 
sufficient. 

What does such a phase plot look 
like? If the orbit is a perfect ellipse 
(without the pull of Jupiter). all you 

(conlinued) 
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HENON MAPPING 
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Figure 5a: A Henon mapping of the phase angle A. where A = 0.264 and the 
scale is -1 .2 to 1.2 with 2 5 orbits and 300 points per orbit . The powerful hyperbolic 
point at the tip of the figure is responsible for the "aura" of points around the figure. 
(The parameter file is A0264P.01.) 

... .... ........-­

' · ·. ·: ~- . . 

Figure 5b: A Henon mapping of the phase angle A. where A = 1.5732 and the 
scale is - 3.0 to 3.0 with 70 orbits and 400 points per orbit. In this "sea creature: · 
A is close to 90 degrees with the result that the Inner orbits are dominated by four 
fixed points. This causes the early breakdown into the four islands. (The parameter file 
is labeled A 15 7 3 2 PO I. 1\vo other mappings are available in parameter files 
A2012P.Ol and A2075P.OI.) 
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asteroids. the 11 .86 years does not 
mesh exactly with their periods so 
there is no resonance. These are the 
closed curves in the phase plots. 
Theoretically. an asteroid could follow 
one of these curves forever. If an 
asteroid has a period that is an even 
ratio with respect to Jupiter's. this res­
onance could magnify the gravita­
tional effects of Jupiter and possibly 
cause instability. 

It is no coincidence that the Poin­
care phase plot in figure 4 resembles 
a Henon mapping. Whenever the sys­
tem is conservative. the resulting Pain· 
care map is area-preserving and so 
resembles a Henon mapping. Con­
versely. you can regard every Henon 
mapping as a phase plot of a physical 
system. For example. the two Henon 
mappings in figures 5a and 5b simu· 
late phase plots for different physical 
systems. 

ADVANTAGES OF A PHASE PLOT 
Even though a phase plot sometimes 
makes it difficult to visualize the ac· 
tual motion of a particle. the final pie· 
ture provides a record of the overall 
behavior for extended periods of 
time. Generally, a smooth closed 
curve indicates a regular periodic. or 
almost periodic. motion. while a scat­
tering of points indicates irregular mo­
tion. The islands in figure I represent 
stable orbits that have " locked on" to 
the particular resonance. The area 
between the islands is the source of 
irregular behavior. 

From a purely practical standpoint. 
it is often easier to obtain a phase plot 
than to solve for the complete equa­
tions of motion. Even for the simple 
pendulum in figure 3. obtaining() as 
a function of time involves evaluating 
an elliptic integral-a process you can 
do only by approximation. For exam· 
pie. if you assume the oscillations are 
small. then O(t) is approximately a 
cosine curve. 

A CLOSER LOOK 
The center of figure I corresponds to 
an undisturbed. stable system. such as 
to an asteroid in an undisturbed or­
bit around the sun. It is a fixed point 
because the asteroid always returns 
to this point at the end of each revolu­

lwnlinuedl 

would see is the same point over and 
over again as the asteroid returns to 
() = 0 with the same radius r and 
radial velocity drldt. This is called a 
fixed or stationary point. and it cor­
responds to the center of the phase 
plot in figure 4. (For any Henon map· 
ping. the origin (0.0) is always a fixed 

point because this corresponds to an 
undisturbed system.) With the effects 
of Jupiter. the path of the asteroid 
may wander around. but the move­
ment is regular because it is tied in 
with the 11 .86-year period of Jupiter. 
Therefore. the motion tends to repeat 
on multiples of I I .86 years. For most 

http:A2075P.OI
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HENON MAPPING 


CREATIN G 

A HENON MAPPING 


A Henon mapping is an area· 
preserving map of the plane 

given by 

X(11+ l ) - X(n) • cos(A) 
- (Y(n) - X(11)2

) • sin(A) 
Y(n+I) - X(n) • sin(A) 

+ (Y(n) - X(n)1) • cos(A) 

Here. A is a fixed constant called the 
phase angle. First. choose a value for 
A between 0 and 1r. (Values outside this 
range are acceptable. but you won't ob­
tain any new mappings.) Next. choose 
an initial point (X(O).Y(O)) and use it to 
compute (X( I). Y( I)). then (X(2).Y(2)). etc. 
This generates one orbit of the Henon 
mapping. 'fypically. it will resemble a 
closed curve after a few hundred itera­
tions. In figure I. A is I .111 . and the in· 
ner curve has 700 points generated 
with a starting value of (X(O). Y(O)J ~ 
(.098 ..061 ). 

tion around the sun. For convenience. 
you can regard this point as the origin 
(0,0J. 

A phase plot has two basic types of 
fixed points: elliptic and hyperbolic. 
This center point. or origin. is an el lip­
tic fixed point because the nearby 
curves are ell ipses. An ell iptic fixed 
point is naturally stable; a small error 
in position or velocity is not disas­
trous- the system remains on an ellip­
tic curve close by. For example. the 
center of the phase plot in figure 3 is 
an elliptic fixed point. and . it cor­
responds to a stationary pendulum. 
It is a stable point if you make a small 
mistake in positioning the pendulum, 
it doesn't cause much change in the 
orbit. 

By contrast. if the pendulum is on 
a rigid bar and is moved all the way 
to the "high noon" position (8 = 7r. 

dfJ/dt = 0) . this would also be a fixed 
point but it would be extremely 
unstable. This is called a hyperbolic 
fixed point because the curves near 
it are hyperbolic. (y - c) = I /(x - d). 
They are the crossing lines seen in the 
phase plot in figure 3. Relationships 
of this type are inherently unstable 
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Next. choose a starting point (X(O). 
Y(O)) for the second orbit and continue. 
A typical mapping might contain 15 to 
20 orbits. depending on the detail 
desired. Figure I contains 38 orbits. 
You can use any value for the starting 
point. but for X(O) > J/sin(A). the suc­
cessive points grow rapidly. For exam· 
p ie, with A = 1. 111. any starting point 
beyond X(O) - 1. 116 grows quickly. and 
the orbit degenerates to a few points 
on the screen. 

A program to generate these map­
pings will have two nested loops: the 
outer loop to choose the starting 
values (X(O). Y(O)) , and the inner loop 
to generate the orbit (see listing I). 

Note that the mappings have a sym­
metry about a line that makes an angle 
of A /2 with the posit ive X axis. For 
figure I . this angle is 1.11 1/2 radians. 
which is about 32 degrees. 

near the central point. (c.d) . because 
a small change in either x or y yields 
a large change in the other. For a pen­
dulum. the smallest error in position 
would cause it to fly off on one side 
or the other. In stability theory. these 
hyperbolic fixed points are the "bad 
guys. " and they show up in the reso­
nance bands. 

THE RESONANCE BANDS 
In figure I. the two major resonance 
bands are the band o f six and the 
outer band of seven. These two bands 
appear to be different in character. 
but they are actually similar. Because 
the outer band is so wide. more detail 
is visible. but the tiny islands and the 
" fuzzy" scattering of points are part 
of every resonance band. If you 
enlarged the islands in the band o f 
six, you would fi nd a similar structure. 

The small islands represent secon­
dary resonances. They are the bands 
of the bands. These secondary reso­
nances occur because each of the 
large islands represents a new stable 
fixed point just like the origin . There­
fore. according to the KAM theorem. 
these islands also stretch and then 

break to form resonance bands. This 
is an endless process as the new 
islands spawn even smaller islands 
corresponding to higher resonances 
that resemble the harmonics of a 
piano string. but in two dimensions. 

The scattering of points visible in 
the outer band is caused by dense ac­
cumulations of hyperbolic fixed 
points. To see how these hyperbolic 
"bad guys" got here. recall that the 
resonance bands are formed from the 
remnants of rational orbits. These are 
the orbits that mesh exactly with the 
disruptive force: for example. a 2/5 
resonance indicates that two orbits by 
Jupiter match exactly five orbits of the 
asteroid. These rational orbits are the 
ones destroyed to form the resonance 
bands. (The widening is the resu lt of 
the rational orbit absorbing nearby 
orbits.) When these rational orbits are 
deformed into the bands. the islands 
are formed. But according to the 
Poinca re-Birkho ff Fixed Point 
theorem. these stable islands must 
alternate with hyperbolic fixed points. 
The islands and the hyperbolic points 
have the same origin. They are both 
created when the rational orbit is 
deformed by the disturbance. 

Since any resonance band has an in­
finite number of islands. it also has an 
infinite number of hyperbolic points. 
These stable and unstable points are 
interwoven in a complex nesting pat­
tern . To make matters worse. the 
curves joining these hyperbolic points 
(called separatrices) are turned into in­
credible jumbles of zigzags. known as 
tangles. This means that each of the 
islands is surrounded by rings of 
tangles. In figure 2. all you can see of 
th is chaos is a sea of dots that appear 
to be totally random . 

The structure of these regions is 
much too complex to be visualized in 
a phase plot. Many attempts have 
been made to draw these regions. V. I. 
Arnold . one of the KAM authors. has 
drawn some excellent illustrations 
showing the nesting as windings of 
tori. Ralph Abraham at the University 
of California (Santa Cruz) has pub­
lished a "Visual Mathematics Library" 
with drawings of some tangles. It is 
this unimaginable complexity that 
mathematicians like George Birkhoff. 
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the Multimode. TNT. 

L~~,_~····Z<I 

Max imum flexibility. Single sourced. 

The Multigraph Display Card 
The Multimode Display is only as good~ 

the video adaptor that drives it. And we have 
one of the best. The 8AV480 Multlgraph 
expanded function EGA Display Card for IBM 
PC/XT and AT computers and compatibles. 

The Multigraph Card is part of a new 
generation of video controllers which employ 
customjzed integrated circuits to pack 
maximum firepower in minimum space. And 
with a minimum of parts producing a minimum 
of life-sapping heat. 

The System - With the Multigraph Card 
and our Multimode monitor you can now get 
full EGA performance plus 640 x 480 (and 752 
x 410) 16/64 color graphics for the price some 

people charge for 
the graphics card 
alone. Plus you get 
complete backwards 
compatibility with 
virtually all software 
written for the 
PC/XT and AT. 

It's a dynamite 
combination. 

Nobody puts it together like MAGNAVOX. 
© 1986 NAP. Consumer f. lectronics Corp. A Nort h Amcric:m Phillps Compa r1r 
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PGA compatible 13" 
RGB Analog Super 
High Resolution 
monitor. 4 .096 
color display with 
640 x 480 lines of 
resolution. 

CM-1370 
Persyst ·· BOB" "' 
or Sigma 400L™ 
card compatible 
13" RGBI Super 
High Resolution 
monitor. 16 color 
display with B00x400 
lines of resolution. 

CM-1370A 
AT&T 6300™ and 
6300 Plus™ 
compatible 13" 
RGBI Super High 
Resolution monitor. 
16 color dl&play 
with 800 x 400 
lines of resolution. 

CGA compatible 
13" RGBI High 
Resolution monitor. 
16 color display 
with 640 x 200 
lines of resolution. 
Five position color 
display switch. 

CGA compatible 
13" RGBI High 
Resolut ion monitor. 
16 color display 
with 640 x 200 
lines of resolution. 
Three position color 
display switch. 

MM·1422G/A 
MDA or Compaq'"' 
compatible 14" 
High Quality 
Monochrome 
monitor. Amber or 
green display with 
800 x 350 lines of 
resolution . 

Applen\ Atari™, or 
CommodoreTM 
compatible 12" 
High Quality 
Monochrome 
monitor. Amber or 
green display with 
800 x 350 lines of 
resolution. 

• TATUNG MONITORS. 
We want to be number 1. 

That means we have to have 
a better product.

We dO. Better, brighter image quality. Compatibility. 
The best value you ' ll find . A guarantee you ' ll never have to 
use. And choice .. .the chance to choose the monitor that 
meets your needs precisely. That's what it takes to be 
Number 1. That's just what Tatung offers . 
No one gives you a wider range of monitors to choose from. 
No one offers more quality, more value, and service. That 's MDA compatible 


12" High Quality 

Monochrome 
 why more and more computer
monitor. Amber or Tatung Quality Monitor Peripherals 
green display with & Accessories : TEGA-22 Cara. Cable-70 . systems show their stuff on 
800 x 350 lines of 12" MB·12 and 13"MB·13 t il t & sw ivel bases. Tatung Monitors. For complete 

details and specifications, 
simply send us your business 

Pr.li.y.. '"BOD' ' I& ... ,tl,bla!C!CI lP Mill'•'11Hlr, ol Pc-u.yu. PC!rlOrtCll $1p"\IC!•UI l l!ICllllOloLO'· In(' 
Slgm:i 40ot. i t 11 •11c.Js1e •ed u.:Ult!n'1'1fh. ol Sl~a DHif:,,L lite card , or call Angela Liu toll free: 
AT&T 6.lQQ t. GlOO Plu1" ,;ire r ~C,•!1.ll;ued lrndamarlu ol Al &l lnlo1m111ton 5Yt.lll:rtlt. 
Comp11q •1 ;ii r11alua1ed lr~dum.;ull. ol Comp.::iq Compuler Corporat lan 1-800-421-2929 (Outside CA)
•p?fe I~ II ft'll!ihlft!O lfGldC!MRrk o l A..pp~e COIT'IPUIC!l. Inc 
•1a.11 Ir. jl 1eClt.l ered 1t.1dum.:tilo. o• Al a.0 C'1tJ)Otlil~ll 
Con•n~dout 1.. go rcS: i•lll:t •!td l •3dCmmk ol C:omi11od1Jr1t Bcn.11K1U Mo1cr11nca Inc (213) 979-7055 (In CA). 

C TATUN& Inquiry 349 tor End-Users. 
Inquiry 350 for DEALERS ONLY. 

Tatung Company of America , Inc. 2 850 El Presidio St. . Long Beach, CA 9 0 8 10 

In No rthern Ca lifornia Call : Tatung Science and Technology, Inc ., 7 0 8 Charcot Ave .• San Jose, CA 9 5131 (40 8) 4 35·0 140 
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Jurgen Moser. Stephen Smale. and 
others have been attempting to un­
ravel. It is the key to the nature of the 
resonance bands and. therefore. 
crucial to the question of stabi lity. 

RATIONAL VS. IRRATIONAL 
Since the rational orbits are deformed 
into the resonance bands. the remain­
ing curves must correspond to irra­
tional orbits. Here there is no buildup 
due to resonances. so the status quo 
is maintained and the overall motion 
is stable. For example. Earth seems to 
follow a peaceful irrational orbit with 
respect to Jupiter. The gravitational 
pull of Jupiter does cause perturba­
tion of Earth's orbit. but there is no 
apparent bui ldup of forces as there 
could be with a resonance. 

Not all irrational orbits are safe. If 
it happens to be too close to a ra­
tional orbit. the irrational orbit can be 
absorbed into the resonance band. 
For small disturbances. this absorp­
tion is minimal. and the irrational or­
bits dominate the behavior. Paradox­
ically. there are many more irrational 
numbers than rational ones. so if you 
pick an orbit at random (by choosing 
a start ing point (x.y) or (r.8)) . it will 
almost certainly correspond to an ir­
rational orbit. This is why the KAM 
theorem works: The rational reso­
nance bands. even with the neighbor­
ing rationals and irrationals. are still 
insignificant for small disturbances. 
The end result is a stable system 
where the irrational orbits dominate 
and the resonance bands have no ap­
preciable effect. At higher energies 
though. these rational orbits absorb 
many more nearby orbits and be­
come a significant factor. 

ORBIT WATCHlNG WITH PASCAL 
When you watch an individual orbit 
in slow motion on the computer. the 
successive points are rotations by a 
fixed angle called the wi11di11g 11umber. 
For an irrational orbit. this angle never 
comes out even. so the points never 
repeat. They wind forever. either 
clockwise or counterclockwise. For a 
rational orbit. the points eventually 
repeat and a resonance occurs. Think 
of the successive points as the path 
of the asteroid. and the total curve as 

(continued) 
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THE ATARI 

TEN COMMANDMENTS 
# fil: w-­ :~ • "-! 

1 \ .' 

"We shall create a computer 
that lets consumers choose 

.... 

..·, 
Some of our competitors 

insist that you do things 
' 

: .., 

their way. IBM ~ . for exam­
:''.[ pie, forces you to use com­
; · mand keys. And Apple , 
· forces you to use a mouse. 
·.... The revolutionary J040ST'"' 

Computer gives you both. 
If you feel more in com­

mand with command keys 
and a professional keyboard, 
the ST'.. has them. Ifyou feel 
more comfurtable with the 
immediate response of a 
mouse, the ST Computer has 
that also. 

The 1040ST takes 16-bit, 
68000 technology to its 
limit. It is two to four times 
more powerful than the 
llllt6. At.•l!I '4rp ATAIU ST A 1040St •rt TM:t 1111 "'i TM' ci( Au11 (Of1l 

Macintosh,.. or the PC AT "' < 
And far faster as well . 

And you get all the power 
and performance of the ST 
for an incredible $999. 

Which is why more and 
more people are choosing 
the ST Computer everyday. 

The ATARI I040ST is at 

your computer retailer now. 


A~I• 
11 • "i TM <Jf Apcilr (Ofl1pt.1lt1, Inc Ui.M ft, AT ue TM' ot rrt TW"t at llittm•i.onal 
8•.mrw:u M•t h1nc1(Ofl!IH•U(ll'I M1mt1110th b . TM llUl'IM!d WI APA- Computri. Inc 

Run Your Software 2 to 10 Times Faster! 
No Additional Hardware (Cards or Chips) Required. 

Introducing PolyBoosfM 
The Software Accelerator™ 

PolyBoost, a sec of 3 memory-resident 

programs, speeds infonnation flow co & 

from your computer's processor. l , 2 or all 

3 programs can be in loaded in memory. 

Operation is totally automatic & 

uansparent. Only PolyBoost 

speeds up all three 

processor input/ 

output (110) 

paths: 


Requires 
DOS2.0 
or higher 

For 

the 

IBM 

PC, 

XT, AT & Compatibles 


Inquiry 278 for End-Users. 

Inquiry 279 for DEALERS ONLY. 


Boost Disk Speed 
A me.mory-buffer (disk cache) nutoma1ically speeds up hard or 
Oof!PY disks by s1oring In RAM the data 1-our software uses mos1 
ofrai. You can set 1he cache l!e from SKco SOOK. Caches of up 
to 4M~byies each can reside in Expanded or Extended Memory. 
Unlike a RAM Disk, PolyBoos1 immedln1ely writes all chanqed 
daia ro your physical disk ro prevem darn loss. 

Boost Display Speed 
Te.' t scroll inq & scretn updates are FAST! You select the speed. 
Elimlna1es fl icker in CGA cards. Also works wi1h monochrome, 

EGA, & Hercules conls. (Uses only 4K RAM.) 

Faster & Enhanced Keyboard 
Adjusr l'CJl"al mie for cur;ois & 

01her ke\-s. Increase si:t 
of i:ype-ahead buffer. 
Oprionally generate 

key clicks. Recall. 
edit &. execute 

1)()5 commands. 
(Uses only 
JKRAM.) 
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80386 ST 53195. 

Sf/286-12'" ~<ff~R 


ST for Superior Technology 

12()i~ 
Warranty ft{lainst$1295 • Manufacturers Defects 

• Standard with Intel 80286 
• Optional Upgrade to Intel 80386 
• Up to 640K Ram on Board 
• Clock/Colendar with Battery Back-up 
• Complete with Enhanced Set-up Software 
• Documentation Included 
• Fits XT and AT Coses 
• Supports AT and XT Boards 

80386• Runs All Major Software Written 
For the IBM PC, PC/XT and PC/AT UPGRADE 

• Available for Immediate Delivery only $800 
• Made in the U.S.A. 

HARD DISKS 

20 MEG SEAGATE KIT for XT 

Western Dig.Controller, Gables, Software, $
Mounting Hardware 445 

30 MEG SEAGATE KIT for XT 
Adoptec Controller, cables, Software, $
Mounting Hardware 505 

20 MEG SEAGATE for AT 
40 MS Voice Coil, Gables and Rails $569 

30 MEG SEAGATE for AT 
40 MS Voice Coil, Gables and Rails $67 5 

40 MEG SEAGATE !or AT 
40 MS Voice Coil, Gables and Rails $799 

60 MEG PRIAM lor AT 
28 MS Voice Coil, Gables and Rails $1475 

86 MEG TOSHIBA !or AT 
23 MS Voice Coil, Cables and Rails $169 5 

CCI ST	/286-12™ 

$2395. 
One Year 


Warranty Against 

Manufacturers Defects 


12 MHz
80386 UPGRADE STANDARDonly $800 

INCLUDES: ST/286-12 JM Mother Board, 640K of Ram, l .2 
Meg Floppy Drive, Western Digital Combined Floppy and 
Hard Disk Controller Card, AT Keyboard, 192 Watt Power 
Supply, Clock/Calendar with Battery Back-up, Intel 80286 
Processor, Diagnostic and Enhanced Set-up Software, 
Documentation. 

10 l\ffiz 

CCI ST/286™

ST for Superior Technology 

$1495. 
One Year 


Warranty Against 

Manufacturers Defects 


INCLUDES: ST/286™Mother Board, 1 Meg of Ram, 1.2 
Meg Floppy Drive, Western Digital Combined Floppy and 
Hard Disk Controller Cord, AT Keyboard, 220 Watt Power 
Supply, Clock/Colendar with Battery Back-up, 80286 
Processor, Documentation, Phoenix BIOS and Phoenix 
SETUP Software. 

I N rw Intel . Hercules. Alroni cs. Western 
11 i l Li 1 Digita l. Seagate. Priam and Toshiba ~1~~~l~:~~~~~~iif;~~ ~Ci~PLITEA ~Lfl SS~ f ~ ElJ S, are trademarks of thei r respective 

sales tax if a Florida resident. companies. IBM. PC. IBM XT. IBM 
Warranty work requires proof AT are trademarks of IBM• &lies cans Outside Ronda 1-800-331-5150 ~ 
of purchase and retu rn 	 Corpora tion. Some quanti ties may 
aulhorization number. 17830 Sla1e Road 9 •Miami, Ronda 33162 be limited. Compuler classifieds 
Merchandise retu rned for SOies Cells From NrywheJe in Country (305) 651-5853 reserves the right to substi tute 
credits subject to a 15% equivalent items. All prices are 
restocking fee. Technical &Ipport COiis ( 305) 651-0073 -Telex 51 ().6()().7725 subject to change withoul notice. 
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the period of Jupiter. There is a_ reso­
nance when these two mesh exactly 
(in time. not physically) . On the screen 
it looks as if the points are stationary. 

However. it is unusual to see 
perfectly stationary points, because 
these are the orbits that will bifurcate 
into bands. The orbi t is "trying" to be 
stationary. but the disturbance won't 
let this happen. The stationary points 
are distorted into islands just as in 
figure I . 

Remember. for the purposes of 
computer simulation all numbers 
must be rational. since they are stored 
only to a limited number of digits. This 
is not a problem. because the KAM 
theorem is really a matter of degree: 
There is a hierarchy of rational 
numbers. from the major resonances 
such as III. 2/3. 1/5. etc.. down to 
the essentially irrationals represented 
by numbers such as 78438166/ 
1677743295. Note that in the Henon 
mappings the major resonances give 
the wide bands. These are the most 
powerful resonances. 

THE FATE OF A PHYSICAL 
SYSTEM 
There are two broad types of 
behavior for a physical system on one 
of these resonance bands: stability 
and chaos. The islands represent 
regions of relative stability. and the 
area between the islands represents 
potential chaos. If a system locks on 
to the resonance and follows the 
islands. it behaves in a regular fashion. 
For example. if an asteroid followed 
the seven islands in figure I. it would 
have a period of l/7 that of Jupiter (i.e.. 
every seven revolutions. it would 
repeat itself) . If it were on the outer 
edge of the islands. it would still be 
regular but would not quite repeat 
itself. 

If the system is on one of the small 
islands corresponding to higher res­
onances. it travels a more varied path, 
but the overall behavior is still regular. 
For example. an asteroid that starts 
out on one of the eight smaller islands 
is still tied to the seven large islands. 
but there is a secondary winding. or 
perturbation. as it visits the eight 
islands. The overall motion is similar 
to that of the seven islands. For the 

(continuedl 

.('17 .. 
THE ATARI 

' 'r #WJ'·'TEN COMMANDMENTS 
; ~ 

' 

"We shall create a computer 
that gives consumers ·.·.. 

Power Without the Price.~"'~ 
Our amazing 1040ST™ function keys and a numeric 

Computer is the world's first keypad . Expandability is a 
PC to cost less than $1 . per built-in bonus. There are 

,·i. kilobyte . industry-standard ports for• , 

How does that stack up printers, modems, and many 
against the competition? other peripherals. 
You'll pay over $2 . per kilo­'" 
byte for the Macintosh™ The ATARI 1040ST is a 
Plus. More than $7. per kilo­ megabyte of muscle. And it's 
byte for the Amiga™. And at your nearby computer 
the PC AT™ kilobyte weighs retailer today. 
in at a whopping $18. That's 
why the 1040ST brings new 1a 
meaning to the word "value." 

For a revolutionary $999., \ 
the ST™ Computer gives you -= · ..­
amegabyteofmemory.lt'sa ~ -~ 
complete package. with CPU, ~- · -~~' 

··. drive, monitor, and mouse. Its -;~.v~· 

ADVANTAGE C+ + Take advan ­
tage of object-oriented programming. 
Add resiliency and fl exibility to your 
code without sacrificing the standard­
ization of C. Build large and sophisti ­
cated programs more productively. 
C++, developed by AT&T, has many 
enhancements over C, yet maintains 
fu ll compatibility with existing C 
programs. 

TimeSlicer Create multi-tasking 
and real-time appl ications in C with 
this library of useful tools and services. 
Optimizes processor usage and trans­
parency. Brings multi-tasking into your 
application rather than interfacing with 
the operating system , allowing for 
more efficient and portable programs. 

To order or to obta in complete spe­
cification sheets cal l: 

ADVANTAGE Link Fastest, most 1-800-847-7078powerful linker available for PC-DOS, 
and the first overlay linkage editor to In NY: 914-332-1875 
fully utilize extended memory. Sup ­
ports memory caching, object file 11rranAT
merging, overlays and more. Gener­ ........,,...ates optimized command files for 

fastest possible link times. The Full -Service Source for Programming Software. 
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Trade in Your Old Drive and get a 
GEM of a Deal 
CMS, the leader in PC enhancement products, 
has an unbeatable offer for you. You can now 
upgrade your IBM® 20 MB disk drive• by 
swapping it for a CMS 60 MB drive, valued at 
$1595, and get $200 off the suggested retail 
price. That's right - a 60 MB hard-disk drive 
fully installed for only $1395 plus your old 20 
MB drive. 

To make it even more attractive, CMS is 
bundling Digita l Research's® GEM DESKTOP"' 
application software with each drive ­
absolutely free. And if you act before January 
31 , 1987, you'll get four coupons worth $50 
each toward the purchase of DRI's® popular 
applications software packages. That's a $250 
software value - free. 

Today's daca storage requirements m·e 
expanding so rapidly that you may have already 
o utgrown your PC's 20 MB capacity. With this 
special offer, you can not only expand your 
capacity, but also upgrade performance with 
the most advanced hard disk drive on the 
market today. The CMS Model K-60 has an 
average access time of 22 to 28 milliseconds 

which is approximately three-
and-one-ha!f times faster than the IBM PC-XT 
drive access time! 

So don't delay - upgrade your PC and get in 
on this terrific program. For the location of th e 
nearest CMS dealer and a copy of ou r fu ll 
product catalogue, Contact CMS at 
(714) 549-9111. 

Best Performance 
Best Price 

3080-A Airway Avenue 
Costa Mesa, CA 92626 
(714) 549-9111 Telex (023) 371 -8711 
Fax (714) 549-4004 

•orri:r "' lid on oriflinal IBM l'C-Xl'12H6 model dri,·cs only. Nu 'uhstitutes will bi: at'.<:cpted. IBM ond IBM l'C :1rc rc)'.(istered trodemark.< and l'C-XT i• a 
tr..1dl•m:1rk or IBM Cu1p·C1r.1t ion. D igi tal R: t.·~ t.:; t ri:.: 11 :ind DIU :ire . n..:·g i~tcrL·d 1radt.'.mark..;; uf Digluil R~sc:1 1·<.: h Corporation. 
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microscopic islands. the many levels 
of windings cause a great deal of 
small variation. but the motion is stiJI 
bound to the large islands. The real 
danger. especially with the higher res­
onances. is that a very small change 
in conditions. such as a minor colli­
sion or the pull of Earth. Mars. or 
Saturn. wou ld tend to disrupt this 
rather delicate stability. Surrounding 
these islands are regions dominated 
by unstable hyperbolic points. 

If a physical system didn't lock on 
to the resonance. it could exhibit er­
ratic behavior as represented by the 
regions between the islands. If it got 
too near a powerful hyperbolic point. 
it could be thrown out like a slingshot. 
If it got too near one of the tangles. 
the system would experience a 
localized chaos as it followed an "or­
bit" that was a maze of zigzags. 

THE KIRKWOOD GAPS 
Using the asteroids as a guide. the 
stable phenomenon of "following the 
islands" or "orbit-locking" seems rare. 
In fact. the asteroids are conspicuous­
ly missing from the resonance bands. 
These gaps were first observed in 
1886 by Daniel Kirkwood. a U.S. math­
ematician and astronomer. who 
suspected that the gaps correspond 
to resonances with Jupiter. Recent 
calculations by M. V Berry at the Wills 
Physics Laboratory in Bristol. England. 
indicate that indeed these gaps coin­
cide closely with the major reso­
nances between the asteroid's orbit 
and Jupiter's. Instability has been the 
dominant factor causing asteroid ejec­
tion . Calculations by Andrea Milani 
and Anna Nobili at the University of 
Pisa indicate that secondary distur­
bances caused by the slight eccen­
tricity of Jupiter's orbit might have 
speeded this up. making the delicate 
orbit-locking unlikely. (They did. 
however. find a possible orbit-locking 
between Jupiter and Uranus.) 

Where do the ejected asteroids go? 
Wandering asteroids with erratic 
behavior have been observed. but it 
is difficult to trace their paths back in 
time to determine whether this is due 
to resonances or not. Some astrono­
mers believe that a few of these er­
ratic asteroids join the cloud of 

(co11tinued) 

#Wil \ 
"We shall create a computer l 

that's as powerful in the music :i 
studio as it is in the office.~""~ I 

.. 
Atari was among the first 

·"· in the personal computer 
business to do something 
for music. 

.....[ With a built-in Musical 
Instrument Digital Interface 

· ~ (MIDI), you can turn the 
I040ST ™ into a multitrack 
recording studio by connect­

ing it directly to keyboards, Available at fine com­

drum machines, and synthe­ puter and music dealers . 


~ ·.'. 

sizers. No other PC has MIDI 
built in ­ not !BM·, not 
Amiga™. not Macintosh™. 

The 16-bit ST™ also con­
talns a sound chip with three 
programmable voices. One 
more reason why the ST Com­
puter is at the top of the charts. 

The ST is one of the finest 

·-.Alal•t<"'T 
AIP )T .. 111+y..1 .. . rw ... ..~rt.1 • ..t "•..1l_ ll,,.,...n •l lol "'l-· fl-l... lt1W ... .. 
"'' !1.l ~J-hv-~ .. i.u.: 1 . ...,.1.-..­ w .. .....,_,,,. .. rM b. o nw~ "' A~,...~- l&o 

Tempers flare. Tantrums rage. And both sides come out fight­
ing. Ifs the battlefield known as life with anyone 5 to 18 years 
old. Get Mind Over Minors~ And discover the sweet sound of 
silence. You'll learn the best ways to manage and motivate your 
young person, based on their personaJity and yours. 

Mind Over Minors. It's a program to transfonn the war zone 
into silent nights, and happier days. Call 1-800-624-5227 (In 
California, 1-800-824-7325). Separate editions for parents and 
teachers. IBM/ Apple/ MindOverMinors'" 
Commodore. 

From 1heMakersOfMimProbii 

68000-based PC's you can < 
own. It also features an array 
of expansion ports for your 
synthesizer, printer, and other 
important peripherals . 

The 1040ST gives you all 
this for $999-which we think 
will be music to your ears. 
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MicroCom Syslems 

OUTSTANDING 
SOFTWARE 

for IBM PC's and Compatibles 

1 s3so PER s300 PER 1IDISK DISKI SMALL QUANTITlES fOA TEN OR MORE

I Isi OFF is DISICS OR UORI!! wm1 nus cou~ 

I O CAD 1 - Allamira, a four color object I 

orienled drawing program. Color gr. req'd . 


I O COMM 3 - Compression/decompression I 

and archival utililies for telecommunications_ I

I 0 DATABASE 1,2 - 12 disksJ PC-File Ill, I Version 4, a user friendly database system. I 
D DATABASE 3 - The pBASE relational II database manager with query language. 

I O EDUCATION 1 - lnleraclive DOS tutorial lor I 
new PC users. Makes learning DOS painless. 

I O GAMES 1 - Chess, 3-D Packman, Kong, I 
Spacewar, JanitJoe, and more. Color gr, req'd. II O GAMES 2 - Qubert, Pango, Centipede, I Monopoly, Zoarre. and more. Color gr. req'd. I 

D GAMES 3 - Blackjack {you sel rulesJ, Arm
I Chair QB, and Empire lwar game). 

D GAMES 4 - Castle, Siar Trek, and lhe 
original Collossal Caves ADVENTURE. 

D GAMES 5 - The HACK advenlure game 
lrom lhe universities. Like Rogue. 

0 GAMES 6 - Pinball, Othello, Dragons. 
Sopwilh {l ly one). and more. Color gr. req'd. 

D GAMES 7 - Round42 116 color graphics), 
Backgammon and more. Color gr. req'd. 

0 LANGUAGE 2 - The renowned SMALL-C 
compiler and a C inlerpreterl 

D LANGUAGE 5 - Turbo Pascal lnteraclive 
debugger, pop-up he lp, lormaners. etc. 

D LANGUAGE 7 - Pascal Interpreter/compi ler. 
Greal for learning Pascal! 

O MUSIC 1 - Many clever tunes, and an 
excellent color graphics music edilor. 

0 ORGANIZER 1 - DeskMale, a Sidekick 
clone, and the Judy calendar program. 

O ORGANIZER 3 - The PC-Outline windowing I 
oulline editor/thought organizer. 

0 PICTURES 2 - High res di(lilized graphics 
piclures. Color graphics required. 

O PINUP 2 - Provocative high res digilized 
graphics pinups. Color graphics required. 

I O PRINTER 1 - Fonl and sideways utilities, ~ 
spoolers, banner makers, and more. 

I O UTILITIES 1 - A colleclion ol invaluable I general purpose DOS ulilities. A must! 
0 UTILITIES 2 - More Invaluable DOS ulililies. 

I Too many to lisl here! 

I O UTILITIES 3 - A comprehensive sel of 
debugging and diagnoslic utilities 

IO WORD 1 - PC Wrile 2.6, a powerfu l and 
complele word processing system. 

I D WORD 3 - The PC Style writing analysis I program and FOG complexity Index finder. 
- NEW RELEASES ­

IO BUSINESS 1 - El-Forms business form I generation. completion, and printing program. 

I D CAD 2 - An advanced 2Dl3D drafting 
program. 640k required. Color gr. req'd, 

I 0 COMM 1,2 - 12 disks! Version 2.2 of lhe 
ever-popu lar OMODEM communications prog. 

I 0 COMM 4,5,6,7 - 14 disks! Lalest ABBSI Bulletin Board Syslem 14.10. 
0 COMM 8,9 - (2 disks) PROCOMM 2.4, an I exc. modem program wilh 1erminal emulation . 

10 INFO 1,2 - (2 disks) Cooking recipes data­
tlase with keyword/ingredient relrieval prog. 

I O LANGUAGE 1 - PDProlog 1.9v. 5th I 
generation language for artlficiat intelligence. 

I O LANGUAGE 3 - A86, a lull featured II 808618088 macro assembler. I 
0 LANGUAGE 8 - Xtisp 1.7, lhe slandard for I Artificial Intelligence programming languages. I 

I O LANGUAGE 9 - The ICON siring and I 
s1ruc1ure oriented programming language. 

I 0 MUSIC 2,3 - 12 disks) Pia.noMan Ver 3.0 I 
polyphonic music recording & playback prog. I

I O WORD 4 - The Speller spell-checking I program. Includes customizable dictionary. I 
CatalOg available, add $2. 3.5" formal add St/disk. I

I Cost or ItemsI CA Res 7% T8>< I 
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comets at the extremes of the solar 
system. Halley's comet could be an 
asteroid that suffered the fate of a 
KAM resonance. 

THE RINGS OF SATURN 
The rings of Saturn have gaps similar 
to the gaps in the asteroids. The rings 
are composed of thousands of rocks 
and ice particles that are influenced 
by the gravitational pu ll of Saturn's 
satellites. most notably Mimas. and 
the major resonances here are be­
tween the period of the particle and 
the period of Mimas. The important 

BIBLIOGRAPHY 
Abraham. Ralph. and Christopher Shaw. 

"Dynamics: The Geometry of Behavior" 
from the Visual Mathematics Li brary. 
Santa Cruz. CA: Aerial Press. l 98 3. 

Arnold. V. I. "Proof of a Theorem of A. N. 
Kolmogorov on the Preservation of Con­
ditionally Periodic Motions under a 
Small Perturbation of the Hamiltonian ... 
Russian Math Surve!JS. vol. 18. 1963. pages 
9-36. 'Translated from Russian. 

Berry. M. V. "Regular and Irregular Mo­
tion." Tuples in Nonlinear D!Jnam ics. Ameri­
can Institute of Physics. Proceedings no. 
46. 1978. 

Birkhoff. G. D!}namical S!Jstems. American 
Mathematical Society. Colloquium Pub­
lications. vol. 9. 1966. 

Franklin. F .. in Tf1e Rings of Saturn. Palluconi 
and Pettingill. eds. NASA. SP-343. 1974. 

Grayson. H. W .. and I. Ford. "Amplitude In­
stability and Ergotic Behavior for Con­
servative Non linear Oscillator Systems." 
Pfi1Jsica/ Revi~ vol. 188. no. I. 1969. pages 
416-431 . 

Henon. M. "Numerical Study of Quadratic 
Area Preserving Mappings ... Ouarterllj of 
Applied Mathematics. vol. 2 7. October 1969. 
pages 291 - 312 . 

Holmes. P. J .. and J. E. Marsden. 
"Dynamical Systems and Invariant Mani­
fo lds." New Approad1es to Nonlinear Problems 
i11 D!Jnamics. Society of Industrial and Ap­

l /3 resonance coincides closely with 
a well-known gap between ring B and 
the Crepe ring. The 1/2 resonance 
seems slightly out of alignment with 
the Cassini gap. but the astronomer 
F. Franklin has shown that if you in­
clude the mass of the Bring. the 1/2 
resonance coincides very closely with 
the Cassini gap. 

SUMMARY 
The theoretica l study of stability is 
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Get the Courier HST™ 

9600-bps modem. 


ThenwatCh the rest of 
the world playcatch-up. 

USRobotics new high speed 
technology delivers over 1,000 
characters/second on more dial-up 
phone lines. For less than $1.000. 

The new Courier HST (High Speed 
Technology) dial-up modem combines four 
great ideas that add up to a new standard for 
personal computer data communications. 

It's full-duplex, with high speed (9600­
bps) and low speed (300-bps) channels­
automatically assigning the high speed 
channel direction. This asymmetrical 
solution avoids the problems ofecho­
cancelling technology or inefficient 
half-duplex schemes. 

The most powetful data signalling tech­
nique-lfellis Encoded Modulation- lets 
Courier HST achieve maximum speed over 
a much wider range of phone line condi­
tions than other 9600-bps modems. 

A unique error- and flow-control method 
allows Courier HST to send up to 1.100 
characters a second over long distance 
phone connections. 

It's familiar as any 2400- and 1200-bps 
modem. Same features. commands and, 
in most cases, the same software. In fact, 
Courier HST automatically falls back to 
2400, 1200 and 300-bps, connecting you 
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\ with nearly all modems. 

High speed. High accuracy. High value. And 
a two-year parts and service warranty. Get /~\\ \ the USRobotics Courier HST, priced under 
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10Distinctive Guides 
From Prentice-Hall 

1 FOURTH GENERATION LANGUAGES 

James Martin 
Three information-packed volumes make th is a com­
plete package of Fourth-Generation Languages­

1. VOL I.: (An exploratory overv iew or 4Gls.) 
1985, clorh, 432 pp., 0-13-329673-3 

2. VOL II. : Representative 4GLs. 
1986, clorh, 512 pp., 0- 13-329749-7 

} -wilh 
Jae Leben, 

3. VO L. Ill.: 4GLs from IBM. ~e Arb~n 
1986. cloth. 304 pp., 0-13-329764- 0 roup. nc. 

2 	 RECOMMENDED DIAGRAMMING 
STANDARDS FOR ANALYSTS AND 
PROGRAMMERS 

James Martin 
Confidently step into the new, exciting era of diagram­
ming with Ihis complete guide to diagramming stand­
ards. Learn to create more precise diagrams on a 
workstation screen. 
1986, cloth, approx. 352 pp., 0-13-767371-9 

3 	 DIAGRAMMING TECHNIQUES FOR 
ANALYSTS AND PROGRAMMERS 

James Martin 
Survey all diagramming techn iques in common com­
puter use and clarify thinking and communication 
when exploring these widely-used structured diagram· 
ming techniques. 
1984. cloth. 416 pp.. 0-13-208794-4 

4 	 THE DESIGN OF THE UNIX 
OPERATING SYSTEM 

Maurice J. Bach 
Gain a better understanding of UN IX with the 
sophisticated workings of the UNIX kernel and these 
detailed descriptions of internal algorithms and 
structures. 
f986, cloth, 544 pp.. 0-13-201799-7 

5 	 ADVANCED UNIX PROGRAMMING 

Marc J. Rochlcind 
Cover UNIX system calls easily, wisely, and portably. 
Explore how, when, and why system calls are used in 
UNI X's most important versions to Interface user 
subroutines and commands with kernel faci lities. 
1985, cloth, 224 pp., 0-13-011800-1 

Available at these dependable bookstores: 

GEORGIA 
Oxford Bookstore 
2345 Peachtree Road, NE 
Allanla 
404- 262-3332 

Borders Book Shop 
3655 Roswell Rd . 
Atlanta 
404-237-0707 

ILLINOIS 
Kroch's and Brentano's 
29 South Wabash Avenue 
Chicago 
312-332-7500 

KENTUCKY 
Hawley-Cooke Booksellers 
V Shelbyville Rd . 
Louisville 
502-893-0133 

MARYLAND 
University Book Center 
University of Maryland 
College Park 
301-454- 3222 

Maryland Book Exchange 
4500 College Avenue 
College Park 
301- 927- 2510 

Johns Hopkins University 
Bookstore 

Charles & 34th Stree1 
Baltimore 
301- 388- 8317 

MASSACHUSETTS 
Harvard Coop 

1400 Massachusells Ave. 

Cambridge 

617-492-1000 


Boston University 
Bookstore 

660 Beacon Street 
Boston 
617-236-7415 

MICHIGAN 
Borders Bookshop 
303 South State Street 
Ann Arbor 
313-666-7652 

Jocundry's Books 
210 M.A.C. Ave. 
Easl Lansing 
517-332--0856 

Schuler Books 
2975 28th St. 
Kentwood 
616-942- 2561 

Borders Bookshop 
31150 Soulhfield Rd. 
Birmingham 
313-644-1515 

MINNESOTA 
University of Minnesola 

Bookcenter 
231 Pillsbury Drive, S.E . 
Minneapolis 
612- 625-5000 

NEW YORK 
Syracuse University 

Bookstore 
Schlne Student Center 
303 Univers ity Place 
Syracuse 
315- 423-4194 

Barnes & Noble 
University of Rochester 
Frederick Douglas Bldg. 
Rochester 

6 	THE UNIX C SHELL FIELD GUIDE 

Gail Anderson and Paul Anderson 
Learn to use this powerful interlace effective ly and take 
full advantage of the practicality of the C Shell features. 
1986, PBPflf, 400 pp., 0-13- 937468-X 

I 
7 CRAFTING C TOOLS FOR THE IBM PCs 

Joe Campbell 
Write powerful C programs to reach inside the IBM PC 
and into individual hardware devices. lntertace with the 
8086 assembly language and write system-level lune· 
lions that help detect ·and process the "special" keys 
on the IBM PC keyboard. 
1986, paper, 448 pp., 0-13-188418-2 

8 	 ARTIFICIAL INTELLIGENCE IN 
BUSINESS, SCIENCE AND INDUSTRY 

Wendy B. Rauch-Hindin 
Provides programmers and managers with a practical 
overview of Al in business and includes specific 
methods for implementing new Al technology. 

1. VOL. I. : Fundamentals 1985, clo/h, 331 pp.,CHJ...-048893-2 

2. 	VOL. II.: Applications 7985, cloth. 348pp., C>-13-048901-8 

9 	 ALGORITHMS AND COMPLEXITY 


Herbert S. Will 

Ideal for programmers who want to wri te more ellicient 
algorithms and programs, this guide explores several 
families of algorithms and emphasizes analysis of 
complexity rather than data structures. 
1986, cloth, 240 pp .. 0-13-021973-8 

10 	MC68000 8·/16·/32-BIT MICRO· 
PROCESSORS Programmer's Reference 
Manual, 5th Edition 

Motorola, Inc. 
Motorola, Inc., brings you the latest , authorized 
developments on the MC68000 family of chips. 
1986, paPfJr, 256 pp .. 0-13- 541475-X 

716- 275-4011 TENNESSEE 
Total Information Davis-Kidd Booksellers 
844 Dewey Ave. 2185 Green Hiiis Vil lage 
Rochester Drive 
716- 254-0621 Nashville 
Triangle Book Shop 615- 385-2645 
403 College Ave. TEXAS 
Ithaca 

Texas A & M Bookstore 607-272-711 1 
University Cenler 

Campus Connections College Station 
Rochester lnstilute ol 409-845-8651 

Technology 
Brown Book Shop 1 Lomb Memorial Drive 
10290 Weslheimer Rochester 
Houston716-262-2731 
713-783-2002 

OH IO 
The Micro Store 

MicroElectronics 610 James Street 
1555 W. Gane Ave. Richardson 
Columbus 214-231 - 1096 
614-481-8041 Bookstop, Inc. 
OREGON 9205 Brown Lane 

Powell 's Technical Auslin 
512-834- 9951 Bookstore 

32 N.W. mh St. Taylor's Inc. 
Portland 10495 Olympic Drive 
503-273-8123 Dallas 

214- 357- 1700PENNSYLVANIA 
WASHINGTONCarnegie Mellon 

University Bookstore Tower Books 
Barer Hall 20 Mercer Sl reet 
Pi1tsburgh Seattle 
412-268-2966 206-283-6333 

Prentice-Hall Publishing Company 
(201) 767-5049 CJ-468 

ALABAMA 
Madison Books & 

Compulers 
8006 Madison Pike 
Madison 
205-n2-9250 

CALIFORNIA 
Stacey's 
581 Market Street 
San Francisco 
415- 421-4687 

Slacey's 
219 Universily Avenue 
Palo Alla 
415-326-0681 

Slacey's 
383 Sac ramento St . 
San Francisco 
41 5-397-7935 

Cody's Books 
2424 Telegraph Avenue 
Berkeley 
415- 845- 7852 

Op Amp Technical Books 
1033 N. Sycamore Avenue 
Los Angeles 
214-464-4322 

Computer Uleracy 
520 Lawrence Expressway 

#310 
Sunnyvale 
408- 730- 9955 

Stanford Bookstore 

Stanford University 
Palo Alto 
41 5-327-3680 

San Diego Technical Books 
8290 Vickers Slreet 
San Diego 
619-279-4990 

COLORADO 
McKlnzey-White 

Booksellers 
5701 N. Academy Drive 
Colorado Springs 
303-590- 1 700 

Auraria Book Center 
955 Lawrence Center 
Denver 
303-556-3230 

Tattered Cover Bookstore 
2930 E. 2nd Ave. 
Denver 
303-322-7727 

DISTRICT OF COLUMBIA 
Sidney Kramer Books 
1722 H Street, N.W. 
Washington, D.C. 
202-298- 8010 

FLORIDA 
Heath-Zenith Computer 

Electronics 
4705 W. 16th Avenue 
Hialeah 
305-823-2280 
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ABSTRACT 

MATHEMATICAL 


ART 

BY KENNETH E. PERRY 

Use a BASIC program to explore the fascinating world 
of linear cousins of the Game of Life 

COMPUTER-GENERATED mathemat­
ical art is art created by pure mathe­
matics as opposed to other forms of 
computer graphics. In this article. the 
mathematical entities are "one-dimen­
sional cellular automata." I have 
found their study exciting and 
astounding. 

One-dimensional cellular automata 
are linear versions of the two-dimen­
sional automata whose classic exam­
ple is John H. Conway's Game of Life. 
The tex t box "The Origins of Cellular 
Automata" on page 182 explains the 
evolution of the ideas that led to the 
development of these structures. 

This article discusses these autom­
ata . elaborates the rules that define 
them. and presents a program in IBM 
PC BASIC that you can use to find 
these hidden structures. You will need 
a color adapter and color monitor to 
use the program. See the text box 
"BASIC Program Notes" by George A. 
Stewart on page 190. 

D EFINING THE AUTOMATON 
In the years since its invention. the 
cellular automaton has not had much 
exposure in the general scientific 
press. One exception occurred in 
197 1. when Martin Gardner in Scien­

tific American revealed to the world 
Conway's Game of Life (reference I). 

Conway's game is a two-dimen­
sional cellular automaton in which 
each cell can take on one of two 
states. 0 or I. and its future depends 
on its own state and that of all eight 
neighbor cells. both orthogonal and 
diagonal (this is known as the "Moore 
neighborhood" after Edward F. 
Moore. who first discussed rules using 
this neighborhood). 

In I984 three articles appeared con­
cerning a new breed. the one-dimen­
sional cellu lar automaton (see refer­
ences 2. 3. and 4) . 1\vo of the articles 
were written by Dr. Stephen Wolfram 
of the Institute for Advanced Study in 
Princeton. New Jersey. and the other 
made reference to him. 

Although the transition rules for 
one-dimensional cellular automata 
are very simple and easy to state. 
some of these automata can exhibit 
behavior of astonishing complexity. 
Wolfram is attempting to gain an 
analytic understanding of how such 
automata evolve. Reading these ar­
t icles (and especially looking at the 
stunning color reproductions of com­
puter graphics) stimulated in me a 
strong desire to program these au­

tomata on my own computer. Listing 
I is one of the resu lts. 

Interpreted BASIC is much too slow 
to program two-dimensional cellular 
automata. However. for one-dimen­
sional automata the case is qui te dif­
ferent. The field. instead of being n by 
n. is I by n. and the number of cells 
is in the tens or. at most. the hun­
dreds. Having said this. I must still 
admit that this BASIC program is 
rather slow. 

The type of automaton I have pro­
grammed consists of a linear row or 
"field" of cells whose maximum 
length is dictated by the number of 
pixels on a horizontal screen line. 
Each cell can take on one of four dif­
ferent states numbered 0. I. 2. and 3. 
The transition ru le for the next state 
of the cell depends on the sum of the 
states of three cells-the cell itself and 
its two neighbors. Since the largest 
possible value of each cell is 3. the 
greatest possible sum of three cells is 

(conlinuedl 

Kenneth E. Perry (22 Sedgemeadow Rd.. 
Wayland. MA 017 7 8) joined the group that 
built Howard Aiken's Mark IV computer 
shortly after World War fl. which led to a life­
time career in digita l logic and programming. 
Retired. he's still at it. 
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9. and the sum can take on any value 
from 0 to 9. A typical rule can be 
defined as follows: 

Sum 0 I 2 3 4 5 6 7 B 9 
Rule 0 2 3 0 0 0 0 0 0 0 

This rule is as follows: If the sum is 
0. the next state will be O; if the sum 
is I. the next state will be 2: if the sum 
is 2. the next state will be 3; if the sum 
is 3. the next state will be O; and so 
forth. 

The first digit of a rule is usually 0; 
otherwise. the entire initial array of 
o~cells will reverse states in a single 

generation. The other nine digits can 
each take on any one of the four 
values from 0 to 3. The number of dif­
ferent possible rules is therefore 49• 

or 262 .144. 
One advantage of the one-dimen­

sional automaton is that it is possible 
to display a history of its development 
on a two-dimensional color display 
screen (with the states 0. I . 2, and 3 
represented by the colors black. red. 
green. and blue. respectively), while 
for the two-dimensional automaton 
only one generation at a time can be 
displayed. 

The program creates a display of 90 
generations of an automaton contain­
ing 160 cells (the display density can 
be increased to show 190 by 2 5 5 if 
desired) . The horizontal axis repre­
sents space and the vertical axis. time. 
It is important to keep in mind that al­
though the display is two-dimen­
sional. the automaton is unregen­
erately one-dimensional. 

The evolution of this type of autom­
aton over succeeding generations (or 
clock ticks) is determined entirely by 
the rule and the initial state of the 

(con linuedl 

THE ORIGINS OF CELLULAR AUTOMATA 


The time was the early fifties. fohn 
von Neumann (1903-1957) had set 

himself the task of demonstrating that 
a self-replicating automaton. a robot 
that could reproduce itself. was pos­
sible in principle using the following 
approach. 

Consider a conceptual robot (there 
was never any thought of actually 
building anything) wandering at ran­
dom about an imaginary warehouse 
containing elementary spare parts scat­
tered about the premises (a badly 
managed warehouse. but the robot. to 
be credible. must get along with a 
minimum of outside help). The robot 
identifies the parts it needs and assem­
bles these parts to construct an exact 
copy of itself. In order to direct its 
operations and make its decisions. the 
robot contains a conceptual computer. 
a "universal computer" capable of 
computing anything that is com­
putable. Such a conceptual universal 
computer had been invented in 1936 
by Alan Turing. and if there was one 
thing about which von Neumann had 
no doubt whatever. it was that his self­
replicating automaton would contain a 
Turing machine. 

Von Neumann had made some prog­
ress with this "kinematic" approach. 
but he was not satisfied with it. He 
found it difficult to develop a set of 
rules of operation that was simple 
enough to be enlightening. Additional­
ly, the idea of moving pieces of hard­
ware around did not seem to have any 
place in a fundamental mathematical 
theory. 

Then one day a colleague. Stanislaw 
M. Ulam. had a bright idea that he 

passed along to von Neumann. Con­
sider a large array of rectangular cells 
(a very large checkerboard some hun­
dreds of cells on a side). Each cell can 
take on. at any one time. one of a cer­
tain number of states numbered 0. I. 
2. 3. 4. and so on (in the simplest case 
only two states are provided for. 
labeled 0 to l ). The zero state (also 
called dead. passive. or quiescent) is 
always one of the allowed states. and 
initially all cells are in the zero state. 
Every cell in the array is allotted the 
same number of possible states. 

Each cell has a rule (the transition 
rule) based on the states of some of 
its near neighbors. and perhaps on its 
own state as well. that specifies at time 
t what its state will be at time r+ l : all 
cells change state simultaneously (in 
computer terms that would be ca lled 
a clocked synchronous system). Every 
cell obeys this ru le. 

1b start the automaton. a certain 
number of cells are placed into non­
zero states. and then the clock is 
turned on. 

Ulam had invented the two-dimen­
sional cellular automaton. and von 
Neumann was quick to recognize the 
merit of the idea. Each cell 's depen­
dence. for its future state. on onl!I its im­
mediate 11eig(1bors. either orthogonal or 
diagonal. is the very essence of cellular 
automata. Unlike in the kinematic ex­
ample. nothing moves; on ly in forma­
tion is passed from cell to cel l. 

Tuke. as a trivially simple example. 
the rule that the next state of any cell 
is dependent only on the neighbor cell 
that shares its northern border. The cell 
wil l take on at time t+ I the state of this 

neighbor at time t. All cells of the ar­
ray are initially 0. then one cell at the 
northern boundary of the array is 
forced into the I state. The state of that 
cell will move. with each tick of the 
clock. from cell to cell down its column 
until it reaches the southern boundary. 
Thus. information has been passed 
across the array. 

When von Neumann seized on the 
idea. he did it in no small way. The final 
version of the cellular array took on a 
size of some hundreds of thousands 
of cells. each of which could take on 
one of 29 possible states. that is. the 
quiescent state plus 28 nonquiescent 
states. The next state of a cell de­
pended on its own state plus the state 
of the four neighbor cells with com­
mon borders. This is known as the "von 
Neumann neighborhood." He showed 
that a Turing machine could be con­
structed from these cells and that a 
"constructing automaton" controlled 
by this machine could send out a "con­
structing arm" into unoccupied (quies­
cent) territory of the array. By setting 
the states of the cell one by one. the 
automaton would end up with an exact 
copy of itself. 

The result was published posthum­
ously in 1966 as the Tfieor!I of Self­
Reproducing Automata. edited and com­
pleted by Arthur W. Burks from von 
Neumann's unfinished manuscripts 
(Urbana. IL: University of Illinois Press. 
1966). A detailed and quite readable 
account of von Neumann's automaton 
is given in the first essay of Essa!IS of 
Cellular Automata. also edited by Arthur 
W. Burks (Champaign. IL: University of 
Illinois Press. 1970). 
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25,000 

DATAMAT.APPLICATIONS 


CONTEST 

oin us in our first ever contest to find the best 
application designed by you , the users of DATAMAT'" 
RELATIONAL DATABASE MANAGEME 

Prizes 

T SYSTEM. 

One Grand Prize .. .. .... .. ...... . . . .. $10,000.00 
One First Prize. . .. .. .. . . .. ... .. . . .... $ 5,000.00 
Ten Second Prizes . .. ... ... ... .... .... $ 1,000 .00 each 

Entries may win on any one of the following cri teria : 
Creativity 

Uti lity of Application 

Completeness of Application or 

Clarity of Documentation 


The Rules Are Simple: 

l. All entries must be postmarked by May 4t h 1987. 
2 . Each entry must be submitted separa tely with a com · 

pleted entry form. application disk and documentation . 
3. All entries 	must be made on Version 1.02 or later Qf 

OATAMAT''' AMIGA-DOS or MS -DOS . Free up-grades 
will be provided upon request co registered owners of 
earlier AM IGA'" Versions of DATAMAT'" 

4. 	No purchase necessary - entrant need not own or buy 
DATA MAT."" 

5. o en try may be copyrighted . 
6. All 	entries will be judged by outside independent review­
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Listing l : A BASIC version of the one-dime11Sional cellular automata program 
written for the IBM PC with color graphics. 

10 REM One-dimensional cellular automata 

20 REM by Kenneth E. Perry 

30 REM -------------------------------------------------- ­
40 REM Screen setup 

50 KEY OF"F 

60 SCREEN 1,0 :REM Medium resolution (320 x 200) 

70 COLOR 0,0 :REM Use color palette 0 

80 REM -------------------------------------------------- ­
90 REM Inltlalize varlables 

100 DEFINT A-Z :REM Al I variables are Integers 

110 HRES•320 :REM Number of points horizontally 

120 VRES•200 :REM Number of points vertically 

130 SF•2 :REM SF•1 for denser graph 

140 BY•10 :REM Offset to leave one line blank 

150 GN•INT(VRES/SF)-BY 

160 MC•INT(HRES/SF) :REM Maximum number of eel Is 

170 IF MC>255 THEN MC•255 :REM Prevent string overflow 

180 MI•40 :REM Characters/line In graphics mode 

190 BG•0 :REM Color of background

200 NU$•"" : REM No spaces Ins I de quotes 

210 DIM CL(3), A(MC-1), B(MC-1), RU(9), K$(-INT(-MC/MI)) 

220 REM Initialize color mapping 

230 FOR J•0 TO 3: READ CL(J): NEXT J 

240 DATA 0,2,3,1 

250 REM ------------------------------------------------- ­
260 REM Initial lze the rule 

270 R$• "0000000000" : REM Ten :zeros 

280 CLS 

290 PRINT "Current rule Is shown below. The rule" 

300 PRINT "must contain exactly 10 digits, uaing" 

310 PRINT "only 0, 1, 2, and 3." 

320 PRINT "Move the cursor across the rule, make" 

330 PRINT "changes aa desired, and preas <er>." 

340 PRINT: PRINT R$ 

350 LOCATE 7,1 

360 LINE INPUT RT$ 

370 IF RT$•NU$ THEN END 

380 IF LEN(RT$)<>10 THEN 280 

390 OK• ( 1 .. 1 ) 

400 FOR J=1 TO 10 :REM Make sure the rule is val Id 

410 RU(J-1)•VAL{MID$(RT$,J,1)) 

420 OK•(OK AND RU{J-1)>•0 AND RU(J-1)<•3) 

430 NEXT J 

440 IF NOT OK THEN 280 ELSE R$•RT$ 

450 REM ------------------------------------------------- ­
460 REM Get the number of eel Is In each generation 

470 PRINT USING "How many cells/line(### to ##l)";MI,MC;

480 INPUT NC 

490 IF NC<MI OR NC>MC THEN 470 

500 NL•INT((NC-1)/MI)+1 :REM Lines needed to show 1st gen. 

510 REM ------------------------------------------------- ­520 REM Get the Initial state of the eel lular automaton 

530 PRINT 

540 INPUT "Inltial•predef lned or random (P/R)":PR$ 

550 IF PR$<>NU$ AND INSTR( 1, "Rr", PR$)>0 THEN GOSUB 900 


ELSE GOSUB 970 
560 A(0)=0: A(NC-1)•0 :REM Force boundaries to zero 
570 REM ------------------------------------------------- ­
580 REM Start the eel lular automaton running 
590 CLS 
600 PRINT "Rule ";R$ :REM Display rule 
610 FOR J._0 TO 3 
620 LOCATE 1,20+J*4 
630 PRINT USING "#-":J 
640 NX•168+J•32 

1w11ti11ued) 

automaton. The simplest initial state 
consists of all cells in the field zero ex­
cept the one that we call the "seed." 

Let's see what happens with the 
above rule and a single cell near the 
middle of the field in state I. This can 
be shown as follows: 

I. Initial state 	 OOOOOIOOOOO 

Sum 0000 I 1 I 0000 


2. Next state 	 00002220000 
Sum 00024642000 

3. Next state 	 00030003000 
Sum 00333033300 

4. 	Next state 00000000000 

The sums of 3, 4. and 6 all result in 
next states of 0. and the structure dies 
out after only three generations. The 
word structure describes the evolution 
and history of an initial state or seed 
in a particular automaton. The word 
automaton names the object defined by 
three things: (I) the field of cells (I by 
160 in this case). (2) the neighborhood 
(three cells in this case). and (3) the 
particular IO-digit rule that is selected. 

Suppose we change the rule to 
0230IOIOOO so that sums of 4 and 6 
generate next states of I. The history 
of the first few generations. without 
specifically indicating the successive 
sums. becomes 

I. 	First state I 
2. Next state 222 
3. Next state 311I3 
4. Next state IOOOI 
5. Next state 2220222 
6. Next state 31111II I 3 
7. Next state IOOOOOOOI 
8. Next state 22200000222 

It is apparent that this structure will 
expand forever. The rate at which a 
structure expands or propagates is 
called its "speed. " and the maximum 
possible speed is l (Conway calls this 
the "speed of light"). that is. a speed 
of one cell in each generation. The 
speed of expansion (in either direc­
tion) of the above structure is 2/3. or 
two cells in three generations. 

Another possibility is a structure 
that neither expands without bound 
nor dies out but persists in a self­
perpetuating state. An example is the 
rule OOIOOOOOOO with initial state l I 
(i.e.. any two adjacent cells in state I 
with all other cells 0). The first sum will 

lwntinued) 
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650 LINE (NX,0)-STEP(7,7),CL(J),BF 
660 NEXT J 
670 FOR Y•0 TO GN-1 
680 FOR X•0 TO NC-1 
690 IF X• 0 OR X=NC-1 THEN V=3 ELSE V=CL(A(X)) 
700 PSET (X• SF,Y•SF+BY),V :REM Display the po int 
710 NEXT X 
720 REM -------- ------------------------------- - ­
730 REM Compute new state of automaton 
740 FOR X=1 TO NC-2 :REM Don't change bounda ry eel Is 
750 Z•A(X- 1)+A(X)+A(X+1) 
760 B(X)•RU(Z) ' 
770 NEXT X 
780 REM Copy new values to A() from B() 
790 FOR X•1 TO NC-2 : A(X)•B(X) : NEXT X 
800 IF INKEY$<>NU$ THEN Y•GN-1 :REM Exit If key pressed 
810 NEXT Y 
820 WHILE INKEY$<>NU$: WEND :REM Clear keyboard buffer 
830 LOCATE 1,17: PRINT "Continue or quit (C/Q)? " ; 
840 CQ$•INKEY$ 
850 IF CQ$•NU$ THEN 840 
860 WH•INT( (INSTR( 1, "CcQq" ,CQ$)+1 )/2)+1 :REM wh • 1, 2, 3 
870 ON WH GOTO 840, 590, 280 
880 REM -------------------------------------- ----------- ­
890 REM Rondom lnitlallzation of automaton 
900 RANDOMIZE 
910 FOR J•0 TO NC-1 
920 A(J)•INT(RND•4) :REM Random values from 0 to 3 
930 NEXT J 
940 RETURN 
950 REM ---------------------------------------------- ­
960 REM lnitlalize array A() with a preset pattern 
970 FOR J•l TO NL 
980 IF NC>•J•MI THEN LL•MI ELSE LL•NC-(J-1)•MI
990 K$(J)•STRING$(LL,".")
1000 CLS 
1010 PRINT "Rule la: "; 
1020 PRINT USING "Cells 

(J-1)•Ml+LL
1030 PRINT "Move cursor 
1040 PRINT "changes as 
1050 PRINT K$(J)
1060 LOCATE 5,1 
1070 LINE INPUT K$(J) 
1080 NEXT J 

R$ 

In range II# to fl/ii:"; (J-1)•MI+1, 


across the field and make" 
des i red . Then press <er>." 

1090 K$•K$(1)+K$(2)+K$(3)+K$(4) 
1100 REM Convert string to array va lues 
1110 FOR J•1 TO NC 
1120 KK$•MID$(K$,J,1)
1130 IF INSTR(1,"0123" , KK$)•0 THEN A(J-1)•BG ELSE A(J-1)• 

VAL(KK$)

1140 NEXT J 

1150 RETURN 


be 12 21 and the next state will be 
0110. and so will all future states. I like 
to think of this as a cycl ically repeat­
ing structure with a period of I 
because all of these permanent en­
tities are cyclic and most have periods 
of 2 or more. The period of a cyclic 
structure is the number of generations 
before the cycle repeats. Some have 
very Jong periods and are astonish­
ingly complex. 

A structure that eventually dies out 
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is called a " fi nite structure ... Some of 
these structures can have very long 
histories before their demise. One 
shown in the September 1984 Scien­
tific American (page 200) had been 
traced for 1200 generations and was 
sti ll reproducing and expanding. so 
whether or not it is indeed finite had 
not been established. It was gen­
erated by the rule 02300 11133 and 
the initial state l l. I programmed the 
automaton and followed it for hun­

dreds of generations. until it grew too 
wide for the screen. The fate of such 
a structure cannot be predicted and 
can be determined only by simulating 
it and following it to the end. 

These one-dimensional automata 
are "mathematically irreducible" ­
there is no shortcut to determine 
whether a given automaton with a 
given rule and a given initial state will 
lead to a cyclic structure of long 
period. a finite structure of long life. 
or some other possibility. Therefore. 
the approach taken by this program 
is not naive. We are not playing a 
trivial game whose outcome could be 
more easily predicted by a more so­
phisticated mathematical approach. 

Of course. a particular outcome can 
be found much more quickly by ex­
pedients such as using a program­
ming language that is inherently 
faster. a search algorithm that recog­
nizes certain results by techniques 
more sophisticated than watching the 
screen. or special hardware that per­
forms the simulation faster than even 
a computer programmed in machine 
language. 

1b find the structures that are shown 
in this article. I wrote my program in 
8088 assembly language. It runs a 
couple of hundred times faster than 
the interpreted BASIC program of 
listing I. IEditor's note:The author has pro­
vided a set of Pascal programs that duplicate 
the operation of the BASIC program in listing 
I . but at a much faster rate. Source listings 
of these programs with documentation. plus 
the program in listing I. are available on disk. 
in print. and on BJX; see the insert card 
following page 320 for details. Listings are 
also available on BYTEnet; see page 4.1 

Tubles I and 2 display examples of 
various structures. Tuble 1 shows an 
automaton that supports three dif­
ferent cycl ic structures at periods 6. 
2. and I. each defined by its initial 
state. Of course. any of the states in 
the cycle can be the initial state. A 
"state" of a structure is a sequence of 
cellular "states" that begins and ends 
with nonzero (or nonbackground) 
cells and contains mostly nonzero (or 
nonbackground) cells. 

Tuble 2 shows two automata that 
support two different propagating 
cyclic structures that do not stay in 

(continued) 
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Photo I : An example of how gliders react when they encounter Photo 2: A class 2 automaton showing a pattern of simple. 
fixed structures (rule 0020303113). Cljclic structures of short period (rule 030200313 2). 

Photo 3: A class 3 automaton exhibiting constantly changing. 
chaotic behavior (rule 0121230210). 

Photo 4: A class 4 automaton that demonstrates the emergence 
of a nonzero background (rule 023 1123003). 

Photo 5: A complex automaton from a random seed. regenerated 
for displalJ with a nonrandom initial state (rule 01023303 12) . 
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Photo 6: An automaton discovered by initializing the field to a 
state with one nonzero cell in the center (rule 012013 3 2 30) 
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place as do those in table I but travel 
laterally across the field; I call them 
"gliders." The first example has a 
period of 4 and travels with a speed 
of 1: the second has a period of 2 and 
a speed of ~. You can see that the 
states of a glider must be asymmetric 
and that the direction of travel can be 
changed by reversing the initial state. 
From this point of view the one-di­
mensional field can be thought of as 
a transmission line with structures 
propagating down it at speeds equal 
to or less than the "speed of light." 

One might ask what happens when 
a glider encounters a sedentary struc­
ture or when two oppositely directed 
gliders meet each other. Some 
examples of this are shown in photo 
I. an automaton that has the rule 
0020303113. In this example. when 
the glider encounters a fixed struc­
ture. it is either stopped and de­
stroyed or " reflected" to travel in the 
opposite direction. When two gliders 
collide they either destroy each other 
or combine to create a new stationary 
structure. The reason for the alternate 
behavior is that this glider has a 
period of 3 and thus consists of three 
different states; what happens 
depends on which state first senses 
the encounter. You can see from this 
photo that an automaton can contain. 
at one time. several different struc­
tures that evolve independently and 
do not interfere with each other. 

EXTRAORDINARY STRUCTURES 
One of the objects of this game is 
finding complex examples of cyclic 
structures and very long finite 
structures. 

Photos 2 through 4 show how vari­
ous automata evolve from random ini­
tial states. I have found that the best 
way to search for interesting rules is 
to observe how they develop from 
random initialization. Usually the rule 
controls the large-scale appearance of 
the picture on the color monitor 
screen. while the random initial state 
affects the detailed or fine-scale ap­
pearance. The programmer can gen­
erally recognize the "signature" pic­
ture of the rule regardless of the ran­
dom initial state. 

Stephen Wolfram has found that all 
one-dimensional cellular automata of 

the type I am describing can be 
placed into four different classes. 

Class I contains those automata 
that. for any random initial condition. 
evolve in only a few generations to the 
state where all of the automaton's 
cells are in state 0 (or possibly all in 
the same nonzero state). These auto­
mata always die out very quickly: the 
other three classes live a very long 
time if not forever. 

Class 2 automata very quickly reach 
a state where all that remains is a 
number of simple cyclic structures of 
short period (see photo 2) . 

Class 3 automata never die out and 
never reach the simple stable state of 
class 2. Instead. they exhibit a con­
stantly changing chaotic behavior (see 
photo 3). It has been my observation 
that of all possible rules. more than 
half show class 3 behavior. Although 
class 3 behavior is chaotic. it is not 
random or even pseudorandom. A 
close inspection of the photo will 
show many small-scale structures for 
which the chance of having been 
generated by a random process is 
vanishingly small. About 80 percent 
of randomly initialized automata will 
fall into class 3. 

The only class that I would recom­
mend as being worth investigating in 
detail is class 4. Roughly one in 30 or 
one in 50 of randomly selected rules 
will generate a class 4 automaton. An 
example of this class is shown in 
photo 4. 

Regardless of the random initial 
state. certain structures always seem 
to evolve within a few states for class 
4 automata. One feature of these 
automata that is entirely controlled by 
the rule is the background color 
(black. red. and green. respectively. in 
these photos). It is clear that. what­
ever the random initial state. the back­
ground specified by the rule very 
quickly shows itself. 

How does the rule specify and force 
a nonzero background? Here's a hint: 
Note that for a background of I (red) 
the rule number must have a I in the 
place corresponding to a sum of 3. 
This is necessary for the background 
to sustain itself since three Is equal 
3. Likewise. for a green background. 
the rule must have a 2 opposite the 

(co11tinued) 

Table I: The rule defining a one­
dimensional cellular automaton 
supporting three different cyclic 
structures with periods of 6. 2. 
and I . Note: Leading and trailing 
zeros are omitted. 

sum 0 1 2 3 4 5 6 7 8 9 
rule 0 2 3 0 3 1 0 1 3 0 

state 1 1 1 3 
sum 1 2 3 5 4 3 
state 2 3 0 1 3 
sum 2 5 5 4 4 4 3 
state J 1 1 3 3 3 
sum 3 4 5 5 7 9 6 3 
state 3 1 1 1 
sum 3 4 5 3 2 1 
state J 1 0 J 2 
sum 3 4 4 4 5 5 2 
state 3 3 3 1 1 3 
sum 3 6 9 7 5 5 4 3 
state 1 1 1 3 

state 3 1 0 1 3 
sum 3 4 5 2 2 2 5 4 3 
state J 1 3 3 J 1 3 
sum 3 4 7 7 9 7 7 4 3 
state 3 1 1 0 1 1 3 

state 3 1 1 3 
sum 3 4 5 5 4 3 
state 3 1 1 3 

Tuble 2: Propagating automata 
or gliders that move laterally across 
the field. 

sum 0 2 3 4 5 6 7 8 9 
rule 0 0 3 2 2 0 2 3 2 

state 2 2 2 2 J 
sum 2 4 6 6 7 5 3 
state 2 0 0 2 2 3 
sum 2 2 2 2 4 7 5 3 
state 2 2 2 3 
sum 2 4 6 7 5 3 
state 2 0 2 2 3 
sum 2 2 4 4 7 5 3 
state 2 2 2 2 3 

sum 0 1 2 3 4 5 6 7 8 9 
rule 0 1 3 0 2 2 3 1 3 0 

state 3 J 3 2 3 
sum 3 6 9 8 8 5 3 
state 3 0 3 3 2 
sum 3 3 6 6 8 5 2 
state 3 3 3 2 3 
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BASIC PROGRAM NOTES 


The BASIC program for the IBM PC 
(adapted from Perry's original pro­

gram) lets you try any rule on a random 
or predefined cellular automaton. It 
also lets you specify the size of the 
automaton: the larger the automaton. 
the longer the program takes to cal­
culate and display each successive 
state of development. 

Lines 90-240 initialize certain pro­
gram constants. Some of these you 
may change for special effects as noted 
in the remarks. The color codes in line 
240 correspond to black . green. red. 
and brown in IBM color palette 0. Ar­
ray CL() rearranges the codes to ap­
proximate the colors used in the 
photographs accompanying this article. 

Lines 260-440 prompt you to enter 
the rule. A "dummy" rule is shown so 
that you can edit or replace it. In any 
case. you must move the cursor across 
all 10 digits of the rule. making changes 
as desired. 

Lines 460- 500 let you specify the 
number of cells in each generation. 

BY GEORGE A. STEWART 

and lines 520-560 let you select either 
random or predefined initialization. 
Subroutines at line 900 and 970 han­
dle the two initialization options. 

The program block from 580 to 710 
displays a heading and the current 
state of the automaton. Lines 610-660 
print a "color key" to aid in interpreting 
the progression from one generation 
to another. The boundary cells are 
always O. but the program displays 
them as color 3 (brown) so they will be 
visible on the screen (line 690). 

Lines 730-810 calculate the next 
state of the automaton by summing the 
adjacent cells and applying the ru le 
(lines 750-760). If you press a key while 
the program is presenting the autom­
aton. a continuation menu appears on 
the top line. giving you a chance to quit 
or continue. 

Lines 890-940 constitute the ran­
dom initialization subroutine. and lines 
960-1150 make up the predefined 
state subroutine. The latter subroutine 
lets you edit the initial state by show­

ing the cell in expanded form. Tu 
specify the initial state. you move the 
cursor across the dots. placing a 0. I. 
2. or 3 as you wish. (The dots will be 
interpreted as background cells. color 
0. 1b make the dots signify another cell 
type. change line 190.) 

Since the automaton is magnified for 
editing. it may take several steps to 
view and edit an entire line. The pro­
gram displays a maximum of 40 dots 
or cells at once. Thus a 160-Cell autom­
aton will require editing four lines of 
dots. Remember to move the cursor 
across all the displayed dots. making 
changes as you go along. Do not use 
the delete or backspace key because 
these will change the length of the in­
put line; instead. use the cursor motion 
keys and type the desired numbers to 
make the changes you want. 

George A. Stewart is a BYTE technical editor. 
He can be reached at BYTE. One Phoe11ix Mill 
l..J.me. Peterborough. NH 03 458. 

Tuble 3: A list of 100 rules that generate interesting patterns when specified using tne BASIC program in listing I. 

# Rule # Rule # Rule # Rule 

1 0 001 033 232 26 0 031 202 120 51 0 131 202 112 76 0 232 320 233 
2 0 001 321 021 27 0 031 312 330 52 0 200 213 313 77 0 233 332 230 
3 0 001 321 200 28 0 100 023 321 53 0 201 102 332 78 0 300 231 232 
4 0 001 330 123 29 0 100 222 313 54 0 201 120 011 79 0 301 220 300 
5 0 002 023 330 30 0 100 332 102 55 0 201 220 111 80 0 301 223 033 
6 0 002 320 123 31 0 100 332 202 56 0 202 032 321 81 0 302 032 310 
7 0 010 212 332 32 0 102 013 322 57 0 202 301 321 82 0 302 033 010 
8 0 010 322 003 33 0 102 030 022 58 0 202 330 211 83 0 302 230 132 
9 0 010 332 330 34 0 102 323 201 59 0 203 002 120 84 0 302 311 102 
10 0 010 332 321 35 0 102 330 023 60 0 203 021 013 85 0 303 023 003 
1 1 0 011 202 122 36 0 102 330 312 61 0 210 033 210 86 0 303 210 023 
12 0 012 003 101 37 0 102 330 322 62 0 211 030 031 87 0 310 012 320 
13 0 012 011 001 38 0 103 022 021 63 0 211 303 210 88 0 310 021 113 
14 0 012 031 221 39 0 103 023 003 64 0 213 102 233 89 0 310 103 220 
15 0 012 300 103 40 0 103 202 100 65 0 220 132 200 90 0 310 122 002 
16 0 012 322 132 41 0 103 220 011 66 0 221 312 221 91 0 322 202 330 
17 0 013 103 112 42 0 103 220 232 67 0 222 100 323 92 0 323 101 303 
18 0 020 122 112 43 0 112 322 130 68 0 223 010 033 93 0 330 102 221 
19 0 021 312 200 44 0 120 302 230 69 0 223 200 322 94 0 330 102 303 
20 0 023 302 220 45 0 120 133 230 70 0 230 011 001 95 0 331 310 203 
21 0 030 023 231 46 0 120 203 330 71 0 230 120 333 96 2 000 .133 101 
22 0 030 210 333 47 0 121 302 210 72 0 230 122 000 97 2 031 013 013 
23 0 031 022 131 48 0 130 023 230 73 0 230 210 333 98 2 112 013 330 
24 0 031 100 120 49 0 130 203 301 74 0 231 220 233 99 2 120 203 330 
25 0 031 123 002 50 0 131 123 000 75 0 231 331 233 100 3 310 013 031 
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Reboot Switch, DCache and Diagno­
stics ...... . ... .. . ......... . From $449 

Mega Page'· The only EMS board which 
comes populated with two megabytes of 
cool-running, low power drain CMOS 
RAM installed Includes RAM disk, print 
spooler, disk cache and EMS drivers For 
the IBM PC, XT and compatibles ...$549 

12 MHz 
Accelerator 
$1199 

MegaPage AT/ECC'" EMS card for the 
PC AT and compatibles includes Error 
Correction Circuitry. With ECC, 11 RAM 
chips cover 256K so the user never en­
counters RAM errors Sold populated with 
1 megabyte CMOS . .. $699 or with 3 
megabytes CMOS cool running low 
power drain RAM .. . $1295. Optional 
seriaVparallel daughterboard .. ..... $95 

PLUS 
A MEGABYTE 

for DOS 

For the IBM PC, XT and compatibles 

PC Magazine "Editor's Choice" 

DATA ACQUISITION and 
REAL TIME TOOLS 

DAL:" - Our new "Data Acquisition 
Language" 

Unkelscope'" - A real time data acquisi­
tion, control and process software pkg. 

87 F FT and 87 F FT·2 

ATOS - REAL TIME OPERATING SYSTEM 
A multi-user, multi-tasking real time oper­
at ing system Includes a configured ver­
sion of Intel's iRMX-86, LINK-86, LOC-86, 
LIB-86, OH-86 and the MicroWay 
87 DEBUG. Runs on the I BM-PC, XT, PC­

287Turbo'M·10/12 

287Turbo runs the 80287 
at 10or12 MH z in the IBM 
PC AT, compatibles and the 
new Compaq 386 with 100% 

8087 UPGRADES 
All MicroWay 8087s include a one year 
warranty, complete MicroWay Test Pro­
gram and accurate installation instruc­
tions 

8087 5 MHz ....... ............ $114 
For the IBM PC, XT and compatibles 

8087-2 8 MHz..... ... ...... . $149 
For Wang. AT&T. DeskPro, NEC. Leading Edge 

80287-3 5 MHz.... ..... .... . $179 
For the IBM PC AT and 286 compatib les 

80287-6 6 MHz. ..... .... .... $229 
For 8 MHz. AT compatibles 

AT and COMPAQ .... .. ... ........ .. $600 

INTEL COMPILERS Available tor ATOS 
FORTRAN-86, PASCAL-86, PL/M-86 
and ASM-86. 

software compatibili ty. 
10 MHz ........ . .... $450 
12 MHz . ...... .. .. . . $550 

PC Magazine "Editor's Choice" 

80287-8 8 MHz. .... .. ... ... $295 
For the 8 MHz 80286 accelerator cards 

Call for prices on 
64K and 256K RAM 

A20·160 'M 
The Fastest 12 bit 
A/D Converter 

$1295 

MICROWAY SOFTWARE 
FORTHE8087 
FASTBREAK for Lotus 1-2-3 
MATRIXPAK 
DCache 
OBJ-ASM 
DFixer 

287TURBO·PLUS™ 
Speeds up your AT 

Adjustable 80286 Clock 6 -12 MHz 
10 MHz 80287 Clock 
Plus Full Hardware Reset ..... ... . $125 
Optional 80286-1 0 

DOptimizer 
87SFL 
87BASIC 
87MACRO 
87DEBUG 

160,000 Samples per second 87FFT
Pseudo Random Noise Generator/DAC 

87FFT-2Optional signal conditioners 
87VERIFY 287TURB0.PLUSAFM-50 Programmable Low Pass 

With 80287 10MHz. .. . .. ... .. .. $529Filler Module ........ .... ......... $225 87TEST 
 With 80287 12MHz ...... . . . .... _. .. . $629 


CALL FOR OUR COMPLETE CATALOG 

M
. 

MicroWay EuropeP.O. Box79 The World Leader 32 High Streetrcro Kingston, Mass. 
Kingston-Upon·ThamesIAI 02364 USA Surrey England KTI 1 HL,,.ray (617) 746-7341 in 8087 Support! Telephone: 01-541-5466 
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#1 C interpreter 


The professional 
Cdevelopment 
environment 

Your C compiler creates great final code . .. 
but as a programming tool , it's too, to o s I ow. 
With C-terp you can edit, debug, and run 
wi thout the wait. Nothing, but nothing, is faster 
for developing professional C programs. 

Choose the perfect C-terp companion 
for your C compiler 

C-terp/Microsoft C-terp/XENIX 
C-terp/Lattice C-terp/Aztec 
C-terp/Mark Williams C-terp/C86 

Link in all your compiler's functions, your own 
functions, add-on libraries, assembly rou tines, 
and data objects. Get instant access to every­
thing in the C-terp interactive environment. 

Only C-terp offers all this and more 
• 	 Full K&R with common ANSI 

enhancements 
• 	 Source level interactive debugging 
• 	 Software paging for your big jobs 
• 	 Complete multi-module support 
• 	 Run-time pointer checking 
• 	 Unsurpassed reconfigurable screen 

editor 
• 	 Dual display and full graphics support 
• 	 Large model • Call-in 

ORDER C-terp TODAY (specify compiler) 

C-terp runs on IBM PC, AT or 
compatibles. 

Price: 
MS-DOS 2.x and up - $298, 
Xenix System V 286 - $498 
MC, VISA, COD 
30-day money-back 
GUARANTEE 

Tradcmnr s C ·larp (Gimpel Sottwa,e) 

C66 ~Campu1P.r lnnova11ons). Laurcc(La1t1ce . l f"IC ) 


~~~~a~:~~~~~tw~;;~~~~~~r'~~e~~~~~~~~)(Manx 
ISM (ln.1emm1onal Business Machines. Inc) 

3207 Hogarth Lane, Collegeville, PA 19426 

(215) 584-4261 
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The field of complex 

systems theory touches 
on many phenomena, 
including the growth 
of a snowflake 
and complex patterns 

found in sea shells. 

sum of 6. and for blue there must be 
a 3 at the sum of 9. These are neces­
sary but not sufficient cond itions for 
a rule to force a nonzero background. 

Class 4 automata are characterized 
by the abi lity to support a number of 
different. often complex. "persistent 
structures." as Wolfram calls them. 
namely stationary cyclic structures 
and gliders. 

It is not easy t9 know if you have 
found all of the persistent structures 
that are supported by a rule. par­
ticularly if the only method used is the 
random initial state of the automaton. 
A structure appears only if one of its 
states is created by chance. and even 
then it may be destroyed by interfer­
ence from nearby structures. Some 
simple structures will appear almost 
every time you try a new random ini­
tialization. and some complex struc­
tures. all of whose states are very long 
(10 or 20 ce lls). have such a low crea­
tion probabi li ty that they are never 
seen. 

Luck and patience are the principal 
weapons for bagging the big game in 
this abstract wi lderness 

Photo 5 comes from an automaton 
that supports some rather baroque 
gliders that. whi le propagating. sput­
ter off structures of pendulant filigree. 
These gliders were. as usual. found by 
chance and patience in the random 
initial state mode. then carefully ar­
ranged in the predefined initial state 
mode to produce the picture shown. 

An alternative method of searching 
for class 4 automata. and one that I 
used before discovering the random­
search method. is to initialize with a 

field consisting of a single nonzero 
cell. preferably in the exact center of 
the field. This usually displays the 
automaton expanding at some speed 
less than or equal to the speed of 
light and sometimes shows the 
automaton to best advantage. Photo 
6 shows an example of how very com­
plex and enchanting structures can 
evolve from apparently simple begin­
nings. 

Tuble 3 is a list of I 00 of the rules 
that I found to produce interesting 
displays on the color screen. 

CLOSING WORDS 
Programming cellular automata is an 
interesting computer pastime and 
something worth studying for the fun 
of it. This is a valid approach; to quote 
from reference 2. "The cellular autom­
aton can be viewed as a 'digital 
universe· worth exploring for its own 
sa ke. quite apart from its uti lity as a 
model of the real world ... 

But the people who make it their 
business to investigate these things 
take them more seriously and (as I 
understand it) believe that the study 
of complexity in these automata may 
lead to a better understanding of 
complexity in nature. This field is 
called "complex systems theory." and 
it touches on many phenomena. in­
cluding the growth of a snowflake, 
complex patterns found in some sea 
shells. and perhaps even the develop­
ment of a single cell into a multi· 
cellu lar adult organism. 

The Game of Life is a very good 
game. but. as I have tried to show. 
it is only one of an infinite number 
of undiscovered entities that exist in 
the digital universe of cellular 
automata. • 
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THE TMS34010 

GRAPHICS SYSTEM 


PROCESSOR 

BY CARRELL R. KI LLEBREW JR. 

This bit--addressable graphics engine features 

an on--chip instruction cache and pipelined architecture 


THE TEXAS INSfRUMENTS TMS340!0 
Graphics System Processor (hereafter 
referred to as the GSP) can execute 
at burst rates of 6 million instructions 
per second (MIPS) when it is clocked 
at 50 megahertz. On-chip hardware 
generates bit-mapped graphics an 
order of magnitude faster than 
general-purpose microprocessors. 
Pipelining enhances the GSP's pro­
cessing capabilities; during one 
160-nanosecond machine-state time. 
the GSP can read from two registers. 
write to one register. decode one in­
struction. execute the current instruc­
tion. and initiate or complete a local 
memory cyc le. 

The TMS34010 chip achieves this 
performance through in terna l 
parallelism. supported by a 2 56-byte 
instruction cache. thirty-one 3 2-bit 
registers. variable-width AWs (arith­
metic logic units). single-cycle instruc­
tions. a barrel shifter. and mask-merge 
hardware. The built-in VRAM/DRAM 
(video RAM/dynamic RAM) interface 
and display control circuitry simplify 
interface design. The GSP functions as 
the host central processor or as a 
dedicated slave processor via an 8- or 

16-bit host port. providing indirect ac­
cess to the GSP's local memory space. 

BASIC ARCHITECTURE 
The GSP provides separate interfaces 
to the graphics display. the host pro­
cessor. and its own local memory bus. 
The host interface determines 
whether the GSP is functioning in­
dependently or as a slave to a host 
processor. When functioning as a 
slave. the GSP host interface transfers 
programs. data. and graphics display 
lists between host memory and the 
GSP's local memory. In stand-alone 
applications. the GSP manages its 
own peripherals via the local memory 
bus. Display refresh and local memory 
refresh are performed by the local 
memory controller at intervals con­
trolled by programming on-chip 1/0 
registers. All instructions and data 
used by the GSP during program ex­
ecution come from its local memory. 

Instructions are normally fetched 
from local memory and stored on­
chip in the 2 56-byte instruction cache. 
When a cache miss occurs. the GSP 
fetches and loads instructions into the 
least-recently-used segment of the 

cache. Instructions are decoded prior 
to execution (pipelining). All major 
data paths. registers. and ALUs in the 
GSP are 32 bits wide. Pixel sizes are 
fixed at binary powers of two (I. 2. 4. 
8. 16). but data other than pixels can 
be arbitrarily sized between I and 32 
bits (programmable field width). Data 
fields less than 32 bits are extended 
to 32 bits when loaded into GSP reg­
isters. This extension feature is also 
programmable. Note that data fields 
can cross word boundaries. but those 
that do requ ire multiple memory 
cycles 

The GSP achieves its high graphics 
operation throughput by processing 
severa l pixels in parallel. When the 
pixel size is programmed. the AWs 

1conli11ued) 
Carrell R. Killebrew Jr. is a graphics engineer­
ing manager at Texas Instruments. He can be 
contacted at Tex.as Instruments. 990 I South 
Wilaest. P.O. Box 1443 . MS 6410. 
Houston. TX 77099. or via SIX. A Tl-sup­
ported SIX conference (ti.graphics) is avail­
able for additional information . 

The author gratefully acknowledges the 
editorial contributions of lerry Van Aken (Tl) 
and Chuck Weston (BYTE) . 
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are configured to perform simulta­
neous Boolean or arithmetic opera­
tions upon multiple pixels of that size. 
(The AW carry chain is broken at 
pixel-size intervals. creating a series 
of smaller ALUs.) Plane masking and 
transparency are applied concurrently 
with Boolean or arithmetic opera­
tions. thereby increasing graphics 
parallelism. Photo I shows the GSP's 
22 pixel-processing operations. 

DISPLAY CONTROL 
The display control interface provides 
direct control of display devices (color 
monitors. laser printers. etc.) and ini­
tiates VRAM shift-register load cycles 
for display refresh. The display con­
trol signals consist of a clock input 
(VCLK). horizontal and vertical syn­
chronization inputs/outputs (HSYNC 
and VSVNC). and a blanking output 
(BLANK) . HSYNC. VSYNC. and 
BLANK timing is controlled by values 
loaded into timers and comparators 
from the display control l/O registers. 
As an added capabi lity. software can 
configure either or both HSYNC and 
VSYNC as inputs. thus slaving display 
timing to other devices/systems. such 
as cameras or multiple GSPs. (Note 
that VCLK is independent of the GSP 
procf'ssor state clocks and increments 
the display control timers.) 

Tffi53'l010 PiHel 
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You can use the display interrupt to 
synchronize graphics drawing to the 
display. This GSP internal interrupt en­
sures that objects move only once per 
frame interval. The display interrupt 
occurs whenever the vertical line 
count equals the value in the display 
interrupt (DPYINT) register. 

Display refresh is accomplished by 
the VRAM shift-register load cycles. 
which take place on the GSP's local 
bus: Display refresh cycles typically 
occur once per display scan line. con­
suming approximately 1.5 percent of 
local memory bandwidth. Display 
control logic initiates requests for 
these cycles at programmed intervals. 

HOST INTERFACE 
Host processors can communicate 
with the GSP via the host interface at 
sustained maximum data rates of 5 
megabytes per second. The host in­
terface is configurable for 8- or 16-bit 
slave buses and provides bidirectional 
pipelined DMA between local mem­
ory and the host data register. 

The interface is implemented with 
four host registers and a host commu­
nicat ions bus (see figure I). A 32-bit 
address pointer into GSP local mem­
ory is formed by concatenating two 
host address registers. HSTADRH and 
HSTADRL. The host data register 

Processing Demo 
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Photo I: TMS340!0 pixel-processing operations. including Booleans and aritfimetics. 
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(HSTDATA) contains 16 bits of data 
from the location in GSP local mem­
ory to which the host address regis­
ters point. The host control register 
(HSTCTLJ contains two 3-bit message 
fields (one field for host-to-GSP com­
munications and one field for GSP-to­
host communications). 2 bits control­
ling host-related interrupts. the GSP 
halt bit. a cache flush bit. 2 bits to con­
trol auto-incrementing the host ad­
dress registers upon HSTDATA read/ 
write. and a bit to control most-signif­
icant-byte convention (Intel versus 
Motorola) . 

The host communications bus has 
16 data lines (HDI 5-0) and 10 control 
lines consisting of a chip select (HCS). 
read and write strobes (HREAD and 
HWRITE). upper and lower data-byte 
strobes (HUDS and HLDS). a trans­
action-ready signal to the host (HRDY). 
function selects (HFSO and HFSI ). an 
interrupt to the host (HINT). and the 
GSP reset (RESET). Data-drive condi­
tioning by HODS and HLDS can force 
either HD! 5-8 or HD7-0 to remain tri­
stated during a host interface access. 

The GSP powers up halted or free­
running depending on the state of 
HCS when RESET transitions from a 
low to high state. In the case of a 
halted power-up. you can load the 
boot program via the host interface. 
eliminating the cost of boot ROMs. 
The GSP. used as the host processor 
(as in a 32-bit personal computer). 
would typically use the free-run mode 
on power-up. All host interface regis­
ters are also accessible as 1/0 registers 
in GSP local memory space. 

LOCAL MEMORY INTERFACE 
The GSP interfaces d irectly to 
dynamic and video RAMs. supporting 
instruction fetch and data manipula­
tion at 6 megabytes per second. This 
local interface consists of 16 triply 
multiplexed address/data lines 
(LAD0-15). an input clock (INCLK). 
two output clocks (LCLKI and LCLK2). 
and 12 control signals. 

A microcoded memory controller 
schedules DRAM and display refresh. 
arbitrates local bus access by all 
devices. and generates all local mem­
ory control signals. In addition to 
managing the local memory interface. 

lconli miedl 
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the bus controller improves instruc­
tion execut ion times and performs 
data alignment on variable-width data 
fields. 

A typical memory cycle takes two 
CSP machine states. The first state 
transmits the memory address. and 
the second state transfers the data. 
During the address portion of the 
cycle. both row and colum n addresses 
are broadcast on the LAD pins ac­
companied by RAS and 'CA5 strobes. 
The address bits available on any in ­
dividual LAD pin are offset by eight 
to facilitate direct con nection to 
64K by I-bit and 64K by 4-bit (256K) 
DRAMs and VRAMs. An additional 
strobe (LAL) is provided to external­
ly latch column addresses. 

A dynamic memory interface (micro­
processors traditionally have static 
memory interfaces) simplifies system 
design. Both RAS-only DRAM-refresh 
and CAS-before-RAS DRAM-refresh 
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memory cyc les are supported for CSP 
local memory. Display refresh is ac­
complished by a variant of the basic 
memory cycle in which the TR/ E 
signal toggles to indicate a VRAM 
sh ift register transfer cycle. 

Instruction times are improved dur­
ing write operations by decoupling 
the execution unit from the local bus 
with the memory controller's 32-bit 
write queue. Instructions can write 
from I to 32 bits to the queue. The 
control ler completes the write to local 
memory: it can delay instructions re­
quiring access to local memory if it 
has not comp leted a previous write. 
The memory controller automatically 
performs the bit-a lignment and data­
field insertion/extraction needed for 
data transfer operations. 

INSTRUCTION CACHE 
The CSP's on-chip 2 56-byte instruc­
tion cache lets the loca l bus transfer 

data as its primary function. Instruc­
tion fetches compete less with data 
accesses fo r memory-bus bandwidth 
because most of the CSP's execution 
time is spent in loops contained in the 
instruction cache. and the cache is 
always accessible in a single machine 
state (160 ns). Local memory instruc­
tion. fetches require two machine 
states (320 ns). The instruction cache 
yields another performance increase 
because instruction decode occurs 
wh ile the preceding instruction is ex­
ecuting. (Instruction decode is not 
pipelined when executing from local 
memory.) 

The cache holds 128 16-bit instruc ­
tion words. Instructions consist of 
single-word op codes as well as im­
mediate data and immediate ad ­
dresses. Data that is not part of an in ­
struction is always accessed in local 
memory. not the cache. The cache is 
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Breaking the 640K DOS Barrier: 
New version of Alsys 
PC AT Ada*compiler 
improves speed, adds 
application developer's 
guide, brings seven 
80286 machines to latest 
validation status. 
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Alsys ' landmark Ada compiler for the 
PC AT, the first to bring Ada to popu­
lar-priced microcomputers, has been 
upgraded to Version 1.2 with significant 
improvements. 

The new version compiles faster than 
its predecessor. is validated for a full 
range of popular compatibles using the 
latest AJPO test suite 1. 7, and includes 
a Developer's Guide in the documenta­
tion set. The price remains at $2,995 
for single units. including a 4 megabyte 
RAM board. 

Both the originaland the newly 
upgraded versions utilize the inherent 
capabilities of the 80286 chip and 
"virtual mode' · to eliminate the 640K 
limitations of DOS. These techniques 
permit addressing up to 16 MB of mem­
ory, under the control of DOS, without 
changes to DOS in anyway! 

80286 machines validated in the new 
release include HP's Vectra, Compaq's 
Deskpro 286. Sperry 's PC/IT, Zenith's 
200 series (including the Z-248), Tan­
dy's 3000 HD, the Goupil/40. and the 
IBM PC AT. The compiler supports 
DOS 3.0 or higher. Ada programs com­
piled on the AT wi ll also run on PCs 
and XTs supporting DOS 2.1 or higher. 

ALSYS. INC., 

1432 Main Street, Waltham. MA 02154 

BY1286 

ADA NOW. Tell me more about the 
PC AT Ada compiler. 

Name __________ _ 
Title ________ ___ 

Company _________ 
Address __________ 
City __________ 

State/Zip _________ 
Phone/Ext _________ 

In the US: t\l.svs Jnc.. l~ .I~ l\f,1m S1. . \\ .1lrh.1m. ,\I;\ 
0'2154 Tel: t6171ll91Hl030 
In the Uf.: : Ah1·s Ltd .. Pmridsc House . N<."ll'tnwn 
R<l .. Henley-on -Thami.'S. 0 .X<)n RG'i IE~ 
Tel: 44 14911579090 
In 1he r.:st ol the world t\LwsS,\. 29 . .-\•;cnuc d,• 
Vcrs:illlcs. 78170 Li Celle St. Cloud . Fr.in.:e 
Tel: 3311 1 39 18 . 12 . 4~ 

·Ada is a registered rradcmark of the U.S. 
Government !AJl'OI . Alsys is the trademarko{ 
Alsys. Inc. Re!crcnces to orher computer sysrems use 
trademarks owned by the respecrivc manufacturers. 
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organized as four segments of 64 
bytes. Each segment may contain a 
program loop from a different area of 
memory. Instructions stored in the 
cache are prefetched without delay. 
When a cache "miss" occurs (the next 
instruction is not present in the 
cache). the four-word block of instruc­
t ions containing the next instruction 
is fetched from local memory and 
loaded into the least-recently-used 
(LRU) segment. The four-word instruc­
tion blocks are known as subseg­
ments. There are eight subsegments 
in each segment. Cache control logic 
manages subsegment loading into the 
LRU segmen t. An LRU stack indicates 
which segment has been least recent­
ly used. 

Software can disable and flush 
the cache when the cache fl ush (CF) 
bit in the host control high-byte 
(HSTCTLH) register is set to I . When 
the cache is disabled. the processor 
fetches one instruction at a time from 
local memory for execution. Flushing 
the cache forces the cache to load 
new instructions. Resetting CF to 0 
enables the cache and causes an im­
mediate cache load. The cache dis­
able (CD) bit of the control register 
only temporarily disables the cache 
when set to I . When CD is reset to 0. 
instructions retained in the cache are 
once more available for execution. 
Both the host and GSP software can 
manipulate CF and CD. 

Instruction cache operation is auto­
matic and t ransparen t to software. 
Tuning software for the cache is usual­
ly unnecessary due to GSP architec­
ture and instruction set synergism. 
Code loops are smaller because of 
the specialized graphics instructions. 
and the large general-purpose register 
files let operands remain in registers. 
A number of graphics parameters can 
be placed in dedicated memory loca­
tions (the on-chip 1/0 registers). which 
also eliminates the code necessary to 
move them into and out of registers 
(see figure 2. the GSP programming 
model). 

MEMORY 
Memory size is specified in bits 
because the GSP is a bit-addressable. 
field-width-programmable processor. 
Although the GSP architecture sup­
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ports a 4-gigabit (5 12-megabyte) ad­
d ress space. the first-generation 
device does not make the most signifi­
cant 2 address bits available (30 bits 
o f address equals l gigabit. or 128 
megabytes) . 

In GSP memory. the least significant 
bit of data always has the least signifi­
cant memory address. When access­
ing memory. the GSP always reads or 
writes l 6 bits of data per bus cycle. 
Bit-level addressing is transparent to 
the programmer. The local memory 
contro ller initiates the read-modify­
write cycles. performs the mask-merge 
operations. and keeps track of the 
next bit available for use. 

The GSP memory organization con­
sists of traps and vectors at the top 
of memory. fo llowed by the 1/0 regis­
ters. and then the general-purpose 
usage at the bottom of memory (see 
the memory map in figure 2). GSP ac­
cesses to the 1/0 registers are inter­
nal ly decoded . and their addresses 
are not broadcast on the local bus. 

VARIABLE-WIDTH DATA 
GSP data is not fi xed at discrete sizes 
(e.g.. bit. byte. word. double word) as 
is common in most processor archi­
tectures. The GSP supports four types 
of data structure: bytes. bit fields I 
and 2. pixels. and two-dimensional 
pixel arrays. 

While the byte size is fixed at 8 bits. 
sizes of the other data structures are 
software-configurable. Fields and 
bytes can start at any bit address. 
Data-word ( 16-bit) boundary align­
ment is not required. Pixels can be l . 
2. 4. 8. or 16 bits and are packed 16. 
8. 4. 2. or l to a memory word. re­
spectively. 

The most common data type is the 
bit field. The GSP simultaneously sup­
ports two independently sized bit 
fields. each from I to 32 bits wide. 
Since all data paths and registers in 
the GSP are 32 bits wide. a field­
extension bit associated with each 
fi eld size ca uses data to be internally 
extended to 32 bits. Bit-field size and 
extension are specified in the STATUS 
register. 

Graphics is supported by the pixel 
data type. Pixel size is specified in the 
PSIZE register. The GSP supports a 
"packed-pixel" data format in which 

all bits belonging to a pixel are con­
tained in the same memory word. 
Pixels are constrained to word bound­
aries in memory. In contrast. a planar­
pixel-organized format places each of 
the bits comprising a pixel in a dif­
ferent region of memory. (See the text 
box "Packed-Pixel Memory Organiza­
tion" on page 200.) 

REGISTERS 
The STATUS register contains the N 
(negative). C (carry) . Z (zero). and V 
(overflow) flags set according to the 
resul ts of arithmetic and logical oper­
terrupt enable bit (IEJ. the PBX flag (in­
dicating that LINE. PIXBLT. or FILL 
(indica ting that LINE. PIXBLT. or FILL 
execution was interrupted). and two 
sets of fie ld-size and field-extension 
bits (FSO. FEO: FSI. FEI). When the ex­
tension bit fo r a field is set to 0. the 
field is extended with Os during reg­
ister loads. Conversely. data is sign­
extended when the extension bit is 
set to a I. 

The program counter (PC) is 32 bits 
wide. but the 4 least significant bits 
are always Os. Instructions are one or 
more 16-bit words long and are 
always aligned to even. 16-bit-word 
boundaries. The PC can be loaded 
with immediate data or changed as 
a result of instruction execution 
(branches. ca lls. etc.) and interrupts. 
The PC always poin ts to the address 
of the next instruction to be executed. 

The stack pointer (SP) points to the 
word at the top of the system stack. 
(The system stack grows toward lower 
memory addresses; therefore. the top 
of the stack is at the lowest stack ad­
dress.) The SP is addressable as reg­
ister I 5 in both the A and B register 
files. The user can implement addi­
tional stacks with any of the 30 gen­
eral-purpose regi sters. 

GRAPHICS REGISTERS 
The twenty-eight 16-bit 1/0 registers 
ci re associated with interfaces and 
graphics functions. The CONTROL 
register is the most important of the 
1/0 registers associated with graphics 
and conta ins bits that control graphics 
processing. Transparency is enabled 
by sett ing the pixel transparency bit 
(T) to l . Transparency prevents new 
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pixels with a value of 0 from over­
writing older pixels (only meaningful 
portions of foreground objects 
obscure background objects). A 2-bit. 
window-checking (W) field supports 
four different window operations. in· 
eluding clipping and picking of screen 
objects. By setting W appropriately. 
you can inhibit pixel writes and/or 
generate interrupts. The PBH bit 
determines whether PIXBLTs and 
Fl Lls take place from left to right or 

right to left. and the PBV bit selects 
from top to bottom or bottom to top. 
Control of pixel-processing order is 
provided for those instances in which 
source and destination pixel arrays 
overlap. 

The CONTROL register's pixel-pro­
cessing (PP) field is 5 bits wide and 
lets the programmer select among 22 
pixel-processing operations. These 
operations include I 6 two-operand 
Boolean operations and 6 two-

operand arithmetic operations. Pixel 
processing is invoked whenever you 
use the PIXBLT. FILL. DRAV. PIXT. 
and LINE instructions. 

1\vo registers. CONVSP and CONVDP. 
provide the GSP with information on 
the "pitch" of source and destination 
pixels. Pitch is the difference in 
memory addresses between two ver­
tically adjacent pixels in a bit map or 
pixel map. Pitch is useful for com­

rco11ti11ued1 
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"PLANAR" PIXELS 

.,-----EACH COLOR PLANE RES IDES AT 
DIFFERENT ADDRESS RANGES. 

3000 INTENSITY PLANE 

BLUE PLANE 

GREEN PLANE 

DOOO RED PLANE 

ONE 4 -BIT PIXEL . EACH 
BIT IS AT A DIFFERENT 
ADDRESS . 

"PACKED" PIXELS 

BYTEO BYTEI 

PIXE L PIXEL PIXEL PIXE L 
0 I 2 3 

0000 R G B I 
1 

~ALL BITS OF THE PIXEL ARE 
AT THE SAME ADDRESS . 

Figure A: Planar- and packed-pixel memory organization. 

ORGANIZATION 

Packed pixels have an advantage in 
operations that act upon all bits 

of the pixel. because the enti re pixel 
is accessed in a single bus cycle. Graph­
ics systems with bit-plane-organized 
memories are usually limited to 
Boolean operations on pixels due to 
the difficulty of handling carries be­
tween bits. In bit-plane-organized 
memory. the memory words from each 
bit plane must be fetched. and I bit 
from each word extracted and com­
bined with all of the constituent bits of 
the pixel before arithmetic operations 
can begin on the pixel. Th is is a great 
disadvantage in applications that com­
bine anti-aliased images. for example. 

In a packed-pixel-organized memory. 
all bits comprising the individual pixel 
are contained within the same word. 
eliminating the steps needed to manip­
ulate pixels in a planar-pixel-organized 
memory. Variable-width AWs allow 
parallel processing on each pixel (byte) 
simultaneously (some pixels are actual­
ly larger than l byte in size). For in­
stance. one 32-bit packed-pixel mem­
ory word wou ld contain all eight of the 
4-bit pixels shown in figure A. (Only 
one instruction is required to process 
every pixel.) 

During graphics operations. pixel ar­
ray size is specified by placing the x 
and !:I dimensions in the lowe1 and 
upper 16 bits. respectively. of general­
purpose register B7 . Plane masking 
prevents operations from affecting all 
bits in a given pixel array. thus pro­
viding most of the advantages of a bit· 
plane organization in a packed-r; ixel 
system. In the TMS34010. pixels have 
a processing advantage over bit fields. 
Bit fie lds can be processed one at a 
time. but multiple pixels can be pro­
cessed in parallel. 
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ble translation tables you can 
modify to allow for variances in 

host computer protocols. 
Automatic Operation 
lransfile is easy to use from 
it's menu. or you can activate 
TransFile from a batch file. or 
you can call the transmit and Fast And Versatile 
receive routines as a trans­ Runs from 300 to 19.200 baud. 
parent subroutine for fully Runs on all IBM® PC. XT. AT.
automatic unattended opera­ or compatible and works with
tion. In case of fai lure or in· IBM's Bisync Communicationsterruption. TransFile will re­ Card. Transfile can be run asboot and resume where com­ a slave or master. and can be 
munications left off. configured for auto-receive as 

well as auto-transmit. And all 
your communications are 

logged for a printed summary. 

Simply The Best 
Plus there's space compressionI. I: 1: I 

and character expansion for added 
speed. Automatic error checking

ancf correction. and auto re-start in 
Internal Modem Available 
Use with your modem with 

case of line or equipment fai lu re.Hayes® or UDS® autodial and 
receive. or with our internal 2400 And there's more. 
or 4800 baud synchronous card 
and modem . 

Get 3780 And 3770 Syn­
chronous Communications 
Get Remote Job Entry from your
PC to a Mainframe. Mini. or 
another PC. following standard 
3780 and 3770 RJE protocols for 
cext. binary. or mixed file transfers 
containing any type of data . 
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ASCII to EBCDIC Transla­
tion And Vice Versa 

TransFile features automatic or 
manual ASCI I to EBCDIC transla­
tion (and vice versa) with accessi­

-- -... 

Call (800) 826-7839 or (305) 372-9332 in FL today for all the information 
Inquiry 351 TIJf Group. Inc. 444 Brickell Ave. Suite 902 Miam i. Florida 33131 



Vice Chaim1an &: CFOMaster of Possibilities: John E. Hulse Pacinc Telesis Group 

Long distance or local, 
Pacific Telesis gets great 
reception with the 
MasterCard BusinessCard. 

Pacific Telesis chose the new MasterCard 
BusinessCard™ because it is consistem with the 
company's philosophy ... progress, inrelligendy 
planned. It 's a philosophy Pacific Telesis is bringing 
to life in many ways-from providing quality phone 
service in California to operating a paging company 
in Thailand . And, it's a philosophy that v.iarrants the 
best corporate card program possible. 

Whether it's a technician in California or an 
executive in New York. the BusinessCard makes every 
employee's work easier. It's welcome in four times 
more places than any other corporate card and offers 
cash access at 110,000 locations. 

The BusinessCard program enables Pacific Telesis 
to control business expenses with virtually no 
administrative effort. It offers individual credit limits 
and monitoring for each of the 12,000 card holding 
employees at Paclfic Telesis. 

Finally, the BusinessCard offers unparalleled 

[]exibility. The program was tailored for Pacific Telesis 

by its bank so the company chose services that were 

right for its business. In addition ,each card carries 

the Pacific Telesis logo. 


The distinctive silverBusinessCard isan invesm1em 
in progress for Pacific Telesis.The program is helping 
the company live up to its corporate philosophy by 
keeping it in touch with all the possibilities. 

For more information call 1-800-821-7700. Ext. 706 

PACIFICflTELESIS 
Group 

8THE MECHANICS BANK 

Master 

The Business Possibilities TM 
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puting the memory address of data 
to be accessed in an x.y fashion. Al­
though linear storage (consecutive 
memory addresses) might be desir­
able for disk usage. on a display it is 
more natural to manipulate two-di­
mensional arrays of pixels and to 
specify data locations as being offset 
by x and y displacements from an 
origin . The GSP uses the CONVSP 
and CONVDP registers to support 
windowing computations. to perform 
x.y-to-linear address conversions. and 
to adjust the sta rting corner address 
for PIXBLTs. 

The pixel size (PSIZE) register pro­
vides GSP microcode with the bit 
width of pixels being processed. The 
microcode uses PSIZE primarily to 
disconnect the ALU carry chain be­
tween pixe ls so that the ALUs can 
simultaneously process multiple 
pixels. Pixel bits (planes) can be pro­
tected or masked from pixel-process­
ing operations if you set the appro­
priate bit in the plane mask (PMASK) 
register. Plane masking creates effects 
such as text planes that overlay graph­
ics planes This is one way of mixing 
text and graphics on a display without 
destroying useful information . 

CONTROL. PSIZE. and PMASK let 
GSP graphics algorithms be virtua ll y 
independent of pixel size and pro­
cessing. For instance. using one al­
gorithm to draw XORed circles with 
4-bit pixels and a different algorithm 
to draw ORed ci rcles with 8-bit pixels 
is no longer necessary. A single. 
robust. circle-drawing algorithm con­
trols pixel processing (transparency. 
masking. Booleans. and arithmetics) 
and pixel size by modifying on ly the 
CONTROL. PSI ZE. and PMASK regis­
ters. 

Registers COLO RO and COLOR I 
reduce the amount of table area nec­
essary to store multicolored fonts. A 
I-bit-per-pixel representation of the 
font or object is stored in memory. 
along with two color attributes. a "O" 
color (in COLOROJ and a "I " color (in 
COLDRI) . Figure 3 shows the expan­
sion of a 4-bit. I-bit-per-pixel pattern 
into four 4-bi t pixels. 

GENERAL-PURPOSE REGISTERS 

A and B. General-purpose registers 
can be used for both address pointers 
and data. and they are easier for pro­
grammers to use. since no special 
characteristics are associated with any 
particular register. 

Processors with many general-pur­
pose registers are faster for most ap­
plications. since time-consuming data 
swapping between memory and reg­
isters is reduced (on-chip registers are 
faster than main memory) . Graphics 
operations are especially demanding. 
since many variables must be manip­
ulated during drawing operations. 

GRAPHICS OPERATIONS 
Graphics operations implicitly use the 
B register fi le for operands and tem­
porary storage. Th is convention allows 
graphics microcode direct access to 
operands affecting the graphics oper­
ation. Other benefits accrue to this 
design as well : iterative graphics in­
structions are interruptible. For exam­
ple. if a LINE operation violates a win­
dow boundary. the operation can be 
interrupted. a decision made. and the 
opera tion restarted or abo rted . 
Graphics instructions can be restarted 
beca use the microcode stores tem­
porary variables in registers BIO 
through B 14 when the interruption 
occurs. 

The PSIZE register lets the ALUs 
process each pixel as an individual 
entity (the fourth bit of a 4-bit pixel 

has no effect upon the first bit of an 
adjacent pixel). Additional ALU sup­
port for graphics includes a single­
cycle. 32-bit barrel shifter and mask­
merge hardware for changing pixel 
locations within data words and reg­
isters. 

For all graphics operations. the least 
significant pixel address on the dis­
play is located at the origin . which is 
software-configurable to the upper 
left or lower left corner of the display. 

GSP INSTRUCTIONS 
The GSP has a complete general-pur­
pose instruction set (I 2 7 instructions) 
with enhancements for floating-point 
arithmetic. graphics. and windowed 
environments. The general format for 
all instructions follows the convention 
that the first instruction word ( 16 bits) 
contains the op code and subsequent 
words contain immediate data or im­
media te addresses. Addressing 
modes include direct register. indirect 
through a register. indirect through a 
register with a signed displacement. 
indirect through a register with pre­
decrement. indirect through a register 
with postincrement. and absolute 
address. 

The GSP executes floating-point 
operations as fast as floating-point 
coprocessors by using special instruc­
tions and hardware. Floating-point 
sohwa re uses the fast ( 160-ns) barrel 

(co11t i11 uedl 

4-BITS/PIXEL EXAMPLE 
OF CO L OR EXPANO 

0 l l 0 14------ 4 -BIT BINARY OR UNEXPANDED IMAGE 

Io Io 11 Io I Io Io I 1 Io I Io Io I1 Io I Io Io I1 Io I ~~g1~~~R 

I0 IJ I0 I1 I I 0 I1 I0 IJ I I 0 I1 I0 I1 I I 0 IJ I0 I1 I ~ECG~~~~R 
EXECUTE EXPAND 

0 l 0010 0010 0101 

RESULTANT 16-BIT EXPANDED I MAGE 

The GSP has thirty 32-bit general-pur- Figure 3: The color expand operation. 
pose registers divided into two files. 
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shifter and mask-merge hardware to 
extract exponents and mantissas from 
floating-point data. After the ex­
ponents and mantissas of the multi­
plier and the multiplicand have been 
manipulated appropriately. the left­
most one of the resulting mantissa is 
detected with the LMO (leftmost ones 
detect) instruction in a single machine 
state (160 ns). The position of the left­
most one determines how many posi­
tions the barrel shifter will rotate the 
mantissa for normalization. After nor­
malization. the exponent is adjusted. 
and the exponent and mantissa are 
spliced back together using the in­
verse of the sequence that dissected 
them. 

PIXBLT OPERATIONS 
The most important graphics instruc­
tion is the PIXBLT. This importance is 
underscored by the fact that most of 
the graphics microcode is dedicated 
to the PIXBLT instruction. PIXBLT, or 
pixel block transfer. is closely related 
to the BITBLT (bit block transfer) . a 
method for operating on two-dimen­
sional bit arrays with Boolean opera­
tors. BITBLT is good for dealing with 
black-and-white displays but has draw­
backs when handling gray-scale and 
color displays (what does it mean to 
XOR red with green?). PIXBLT is the 
concept of the BITBLT generalized to 
operations on two-dimensional pixel 
arrays using arithmetic as well as 
Boolean operators. 

Consider the graphics problem of 
minimizing the "jaggies." Jaggies is 
another name for aliasing. which is 
the stair-step effect visible when dis­
playing nonvertical or nonhorizontal 
lines. Anti-aliasing methods have 
been developed to fool the eye into 
seeing a smooth nonjagged line by 
setting pixels adjacent to the line to 
lower intensity values than the original 
pixels. In the case of two intersecting 
anti-aliased lines. computing the in­
tensity values of pixels formed by 
merging two lower-intensity pixels 
with only Boolean operators is much 
more difficult (perhaps impractical) 
than the case where some simple 
arithmetic operators are available: 
hence the PIXBLT. 

The GSP PIXBLT supports all 16 
two-operand Boolean instructions. as 
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well as add (two pixels to each other). 
subtract (two pixels. one from the 
other). add-with-saturate [clamp at all 
Is). subtract-with-saturate (clamp at all 
Os). minimum (compare two pixels. 
picking the pixel with the minimum 
value). and maximum (inverse of 
minimum). 

When you invoke PIXBLT. registers 
BO through B7 must already contain 
the source pixel-array address and 
pitch. destination pixel-array address 
and pitch. location of the screen 
origin. window start and end comers. 
and pixel-array dimensions. Addi­
tionally. if you invoke PIXBLTB 
(PIXBLT with binary expansion). reg­
isters 88 and 89 must contain the 
background and foreground colors. 
respectively. For all PIXBLTs. the 
CONTROL. CONVSP. CONVDP. 
PSIZE. and PMASK registers must 
also contain the information ap­
propriate to the desired result. 

WINDOWING 
The GSP supports windowed environ­
ments with two types of clipping: 
post-clipping and pre-clipping. Both 
prevent draw ing operations from 
altering display memory outside the 
currently active window. but pre­
clipping is faster. 

In post-clipping operations. all the 
computations necessary to draw the 
pixel are completed. the pixel location 
is compared to the avai lable window. 
and if the pixel lies outside the win­
dow. it is not drawn. The CSP sup­
ports post-clipping for all instructions 
capable of drawing pixels by using the 
W field in the control register. 

Pre-clipping is automatically applied 
to PIXBLTs and Fills. Pre-clipping is 
typically applied to line-drawing oper­
ations and involves trivial rejection of 
lines and line segments that lie com­
pletely outside the window. Trivial re­
jection lets the drawing engine (in th is 
case the GSP) conserve all the band­
width that would have been con­
sumed computing pixels that can't be 
seen. The GSP supports implementa­
tion of the Cohen-Sutherland algo­
rithm for pre-clipping with a special 
instruction (CPW). 

CPW. compare point to window. 
generates the clipping data used in 
the Cohen-Sutherland algorithm. The 

CSP hardware generates 4-bit ..out­
codes" when CPW is used to com­
pare the endpoints of a line or line 
segment to the active window. If the 
result of AN Ding the two outcodes of 
a line (segment) is nonzero. that line 
(segment) lies completely ou tside the 
window and no further processing is 
required. A zero resu lt from ANDing 
outcodes means a more rigorous test 
must be applied. This subject is dis­
cussed in the book Fundamentals of 
Computer Graphics by lames D Foley 
and Andries Van Dam (Addison­
Wesley. 1982). 

ELIMINATING HAND-TUNING 
One of the primary objectives of the 
GSP's architectural specification is to 
eliminate hand-tuning graphics code 
to the application. pixel size. and 
screen resolution. In the current gen­
eration of personal computers. hand­
tuning is necessary to achieve accept­
able graphics performance. Marginal 
graphics performance makes using 
graphics standards difficult. Using 
standard interfaces makes perfor­
mance even worse. 

The use of VRAM frees the drawing 
engine from competing with display 
refresh for memory bandwidth . 
VRAM is. in effect. dynamic RAM that 
has been modified by the addition of 
a long shift register. giving separate 
ports for screen refresh and processor 
update of the frame buffer. The CSP 
architecture supports high-perfor­
mance flexible graphics software. re­
moving the barriers to using graphics 
standard interfaces (such as CCI and 
Microsoft Windows). The use of stan­
dard graphics interfaces will let more 
applications come to market. shorten 
development cycles. and increase ap­
plications portability. 

E.ditor's note: As a service to BYTE readers. 
the TMS340 10 Graphics Design Kit will be 
available in late January for $340. The kit 
includes a TMS34010 Graphics System Pro­
cessor. the TMS34010 User's Guide. and 
development software. The development soft­
ware runs on 512 K-byte IBM PCs and con1­
palibles and includes the TMS34010 Macro­
Assembler. Linker. Archiver-Librarian. 
Simulator. and a ROM utility. Interested 
BYTE readers should write Texas Instruments. 
Dept. SPV04. P.0 Box 809066. Dallas. 
TX 7 5 3 80-9066. • 



• 	Extremely safe 
Key diskette cannot be copied by 
COPY II PC, OPTION BOARD, COPYWRIT 

• 	2 levels of security 
Key diskette insertion required each time 
or only after reboot 

• 	Compatibility 
IBM PC/XT/AT computer and compatibles 

• 	Easy back-up 

• 	Hard disk installable 

COP'S 
COPYLOCK 

PROTECT ON 

ORDINARY 

DISKETTES 


• 	Standard version $ 885 
For protection of individual 
diskettes. Unlimited number of 
protections (key diskettes) 

• 	Automatic version $ 1695 
For mass production of protected 
key diskettes 

• 	2-pack version $ 15 
Contains 2 key diskettes and the 
Copylock program w/manual. 
A good appetizer before you invest in 
the Standard or Automatic version. 

Developed by Link Computer. 

[iW1~~~1iwl 

PCsoftware, P.O. Box 231499, San Diego, California 92123. Phone: (619) 571-0981 

Dancotec, Bakkefaldet 36, DK-2840 Holte, Denmark. Phone: +4528016 88. Telex: 37913 cotec 
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APPARAT INTRODUCES THE . .. 


Y ou 've got a problem. You have 640K. of 
RAM and you still run out of memory! 
Go to your favorite computer store. Then 
ask about expanded memory cards. See 

the problem? Just too many to pick from. Now, 
ask to see the LIMBO""'. No problem. There's only 
one. Ours. Except you probably don't know a 
LIMBO from a dance step. Maybe you guessed 
that it is an expanded memory board that 
supports the Lotus/Intel/Microsoft Expanded 
Memory Specification (EMS). And that it has a 
2 MB capacity and up to 8 MB is supported by the 
memory management software. 

The LIMBO includes a clock/calendar and 8 banks for use by either 64K. or 256K. DRAM. Software 

includes the EMS memory manager, 

EMS compatible RAM Disk and print 

spooler. 


The LIMBO is manufactured by 
Apparat in Denver, Colorado, and is 
covered by Apparat's Exclusive Limited 
Lifetime Warranty. So you can be 
confident that you won ' t find yourself out 
on a limb. (We've been in business since 
1978.) 

Need an EMS multifunctional board? Ask to see the LIMBO II. The LIMBO II has a l.25 ME 
capacity with a parallel port a serial port a clock/ ca lendar, and game-stick adapter. LIMBO and 
LIMBO II have flexible starting addresses and can be set to fill system memory to 640K. with the 

remaining memory to be used for EMS. Thi 
el iminates the need for 

conventional RAM boan 
The LIMBO is 
only $J99 with 64K of 
RAM installed or $549 
with full 2 MB of RAM installed. 

The LIMBO II is only s299 with 
256K of RAM installed or $499 with full 
1.25 MB of RAM installed. 

Go check out the LIMBO at the same store 
carrying other expanded memory boards. If they don't 
have the LIMBO, have them call us: 800/525-7674. Or 
write: Apparat, Inc., 6801 South Dayton, Englewood. Colorado 
80112. 303/799-0819. Ol 

The LIM I.., 
hoanh work ~n 

wi 1h Lollis l-1 
• f Uhl' I' ~ I h."!!l'h'f('ll lr~tJ1,.• 11111tl. ttl 1h~ \ 11Lll' Inquiry 413 Rckase&'-Apparat,lnc.

l 1'· q·/~1run ..:-111 ("1,1p<1m1um " ln1d ., ,1 h "t=1,h·1 1.·J 
uatkm:ul.. Hl tht! lmd (\n1"i•r~111 11u • :i.11u11-.u\I 
I' [I 1t•• 1,h,'l\'ll lr:11,.krn.1ra.. 111" lh11: 1\111,.14•,o H 680 1 Solllh Day ton. Englewood . CO 80112 - Customer Service 3031799-08 19 
' \~ql1111 .1111111 Retail Oul let 1n the Chicago aren 3121640-0322 
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PLOTTING THE 

MANDELBROT SET 


BY P ETER B. SCHROEDER 

The more interesting the display, the longer 
it takes to generate 

SOME PEOPLE CAN READ a musical 
score and in their minds hear the 
music more gloriously rendered than 
by any orchestra. Others can see. in 
their mind's eye. great beauty and 
structure in certain mathematical 
functions and number systems. Lesser 
folk. like me. need to hear music 
played and see numbers rendered to 
appreciate their structures. 

The Mandelbrot set is one of the in­
triguing mathematical structures you 
can explore with the Commodore 
Amiga . In The Fractal Geometry of Nature 
(reference I). Benoit Mandelbrot 
defines a fractal as "a set for which 
the Hausdorff Besicovitch dimension 
!fractional dimension I strictly exceeds 
the topological dimension ... 

You can use fractals to describe the 
fragmentary aspects of nature. Ran­
dom fractals can simulate landscapes 
and objects in nature. such as trees 
and mountai ns. Mathematical 
modelers can use them to simulate 
shoreline decay and its effect on 
fisheries. Biochemists can use fractals 
to characterize the irregularity of pro­
tein surfaces and its influence on 
molecular interactions. You can use 
them to model climate and predict 
other apparently random and chaotic 

events (reference 2). You can use them 
to discover order where no order was 
previously believed to exist. Even pro­
cesses of ontogeny-the course of an 
individual organism's development­
that have proved elusive might be ex­
plorable using fracta l geometry. 

You need the definitions of com­
plex. real. and imaginary numbers as 
a starting point. A complex number 
is any number of the form a + bi 
where a and bare real numbers. and 
i = ~ . A real number is one in 
which there is no imaginary part. and 
an imaginary number is a complex 
number with b not equal to zero: 
some definitions require also that 
a= 0. 

Engineers and others dealing with 
vector mathematics find imaginary 
numbers useful. For example. if vec­
tor b can be turned 180 degrees to 
point in the opposite direction by 
multiplying it by - I so b equals vec­
tor -b. and there is a number. a. that 
turns the vector 90 degrees. then a1 

wi ll turn the vector 180 degrees and 
be equal to - 1. Thus. a = r-i . 

W HAT IS THE MANDELBROT SET? 
The Mandelbrot set is a set of 

c2numbers z = + c where c is a com­

plex number of the form a + bi and 
z iteratively squared never produces 
a square root of a2 + f;2 larger than 

i22. Note that since equals - I. 
(a + bi)2 equals a1 + 2abi - ff . and that 
the iterative squaring of these 
numbers produces a jagged. non­
differentiable result. If the sum of the 
squares does grow beyond 4 within 
a large number of iterations. it will 
eventually approach infinity and. by 
definition. not be part of the 
Mandelbrot set. 

If you take a matrix. a by b. and 
iteratively square every element in it 
until either the sum of their squares 
exceeds 4 or you reach I 000 itera­
tions. you can determine a count of 
the number of iterations that each ele­
ment in the array requires. Those 
elements with counts of I 000 are part 
of the Mandelbrot set: those elements 
with counts that are very large but still 
less than 1000 are near the Mandel­
brot set: and those with low counts 

(co111 ii-med I 
Peter B. Schroeder is president of Biosystems 
Research Inc. (115 50 Southwest 108 Court . 
Miami. FL 33176) . He is a biological con­
sultant specializing in wetland and estuarine 
environments. He has a Ph.D. in biology from 
the University of Miami in Coral Gables. 
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are far from it. If you assign colors to 
each count or range of counts and 
color each pixel of the matrix display 
accordingly. you can graphically 
display the Mandelbrot set and its 
neighboring numbers. In a sense. the 
varying colors represent the fractal 
dimension distance from the Mandel­

brot set for particular matrix ele­
ments. 

SMALLER IS BIGGER 
Fractal numbers have funny qualities. 
If you magnify areas near the Mandel­
brot set. you will find minute im­
perfect replicas of the larger Mandel-

Photo I: One instance of the Mandelbrot set representing the numbers from -2 .0 
lo 0 .5 on the x axis and from -1.25 to 1.25 on they axis. 

Photo 2: An enlargement of the detail in the small box in photo I. 
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brot set. If you increase the magnifica­
tion even more. you find even more 
minute associated replicas. and so on 
ad infinitum. These components have 
great beauty and exotic structures. 
every one varying but always partial­
ly replicated at some smaller level. 

The magnification you can attain is 
limited only by your computer's preci­
sion. In C. the Amiga stores double­
precision floating-point numbers in 64 
bits with a precision. therefore. of ap­
proximately 263 • It does all its math in 
double-precision floating-point. and 
its range for long integers is from 
-2.147.483.648 to 2.147.483.647 and 
for double-precision floating-point 
numbers from ±I0.0-301 to ±10.0308 

with 15 to 16 decimal digits of preci­
sion. This precision lets you examine 
the Mandelbrot set in greater detail 
than an electron microscope can ex­
amine matter. An electron micro­
scope can produce a photo of an ob­
ject enlarged about 1.000.000 times. 
You need a magnification between 
300.000 to 400.000 times to resolve 
the facets on the surface of the 
poliomyelitis virus. lf the Amiga were 
a microscope. its magnification would 
let you examine the atoms making up 
those facets. 

Areas of interest are those closely 
associated with the larger Mandelbrot 
set in photo I . which represents the 
numbers from - 2.0 to 0.5 on the x 
axis and from - L2 5 to 1.2 5 on the y 
axis. Its range is therefore 2.5 along 
both axes. Photos 2 and 3 are suc­
cessive enlargements of the small out­
lined area in photo I. each with a 
range 1/20 that of the preceding 
photo. The rectangular outlined area 
in all the photos shows the area 
enlarged in the succeeding photo. 

THE PROGRAMS 
A. K. Dewdney provided the algo­
rithm for describing the Mandelbrot 
set graphically in Scientific American (see 
reference 3) . My programs imple­
menting that algorithm are written in 
Lattice C; they produced photos 
through 3. While they take a while to 
run. they seem brisk compared to a 
BASIC implementation I tried first. 
!Editor's note: DOSET.C and VIEWSET.C 
are available in l..ilttice C source wde on disk . 
in print. and on BlX: see the insert card 

I 



MANDELBROT SET 

EXECUTIVES 
Listing I: Tfie program DOSET.C. wfiicfi calculates tfie Mandelbrot set. 

#include <stdlo.h> 
#include <math.h> 

main(argc,argv) Int argc;char •argv[): 
I 
int y,x,count,totct; 

f loat x_coord,y_coord,range,gap,slze , a,b,oc , bc,b1 ; 

char ct[201][2); 

FILE •OutFI le; 

/ • Input x-y coordinates and range from keyboard • / 
pr i ntf ("Input X_COORDINATE: "); 
scanf( 11 %f 11 ,&x_coord); 
pr Intf ("Input Y_COORDINATE : "); 
scanf("%f " ,&y_coord); 
printf("lnput RANGE: ") : 
scanf("%f",&range); 
gap • range / 200 .0; / • Increment per pixel • / 
y_coord +• range; / • Start at top of display • / 
/ • Open output file (defau l t or command I ine) • / 
i f (orgc<• 1) OutF i I e • fop en ( "df 1 : ZOOM . DATA" , "w") ; 
else OutFlle • fopen(argv(1]."w"); 
/ • Wr i te coordinates and range to data f l le • / 
fprlntf(OutFile,"%7.6f\n",x_coord); 
fprintf(OutFi le, "%7 . 6f\n" ,y_coord); 
fprintf(OutFi le,"%8.7f\n",ronge); 
/ • Calculate count value for each pi xel (200X200) • / 
for(y• 1;y<=200;y++) / • Each row • / 
l 
be • y_coord - y•gap; totct = 0; 

for(x•1;x<• 200;x++) / • Each pixel per row • / 

l 
ac • x• gap + x_coord; 

a• oc; b • be; size • 0.0; count • 0 ; 

whl le(s i ze < 4.0 &&: count < 1000) 

l 
/• Do complex-number multiply • / 

b1 • 2• a•b; 

a a• a - b• b + ac ;
a 

b • b1 + be; 

/ • Pythagorean theorem • / 

s i ze • o• o + b• b ; 

/•Don't need square root • / 

count++; 


I 
totct +• count; 

/• Code count in two bytes to save disk space • / 

ct(x](0] = count/256; 

ct[x][1] = count % 256; 


I /• End x loop • / 

/• Show row number and overage count to CRT • / 

pr i ntf("%5d %5d\n ", y,totct/200) ; 

/•Print coded pixel-values this row to data file • / 

for(x• 1;x<• 200;x++) 

l 
putc(ct[x)(0] ,0utFI le); 

putc(ct [x][1 ).OutF i I e);


I
I /• End y loop • / 
fclose(OutFI le); /•Close data file • / 

I /• End main • / 

following page 3 20 for details. You will need 
Amiga's translator.librarlj. inluition.librarlj. 
grapfiics.librarlj. and narrator .device. as well 
as Ifie l..£1ttice C compiler. to run tfiese pro­
grams. Listings are also available on 

Working harder and 
accomplishing less? 
This message is for you. 
Did you know that more thau 
three million executives and 
profes ionals across America 
now rely on a DAY-TIMER to 
organize themselves-schedule 
their appointments, prioritize 
their daily tasks, record their 
expenses, save substantial tax 
dollars, and free their minds for 
important decisions? 
Would you like to find out how 
a DAY-TIMER can do the same 
for you? For just $1. 00 to defray 
the cost of postage and hand­
ling, we' ll send you a specially 
created 4-month Sampler Kit 
feahtring our most popular 
pocket-size formats, a conven­
iently slim wallet to hold the 
Sy tern , and a special introduc­
tory audio cassette. 

1$1.oooFFERCOUPONj 
I Q DAY-TIMERS I 


De pt. 5375

I Alle ntown, PA 18001 I 

I Please rush my DAY-TIMER Sampler I

I Kit. including the audio cassette. My I 

I $1 ,00isenc.losed. I 

I Prim Name I 
I Flnn I 
I Address I 
I c· II 11y I 
I Stale Zip I 
L---------~>-1 
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BYTEnet: see page 4.1 
DOSET.C (listing I) lets you pick the 

x.lj ax is-where you want to begin the 
display-and supply the distance you 

(continued) 



Inquiry 245 

MANDELBROT SET-------......-----­

Extend 

your IEEE-488 


networl<. 


With National Instruments 
Bus Extenders you can con­
nect up to 28 devices to 

your IEEE-488 port. and connect to 
instruments as far away as 2.000 
meters. One Extender is placed at the 
source. and one (or more) are placed 
at the remote location(s). There's no 
loss of rransmission quality,and there's 
no need to change your application 
program. 

The Extender is compatible with our 
full line of IEEE-488 interfaces and 
can incorporate either fiber optic, 
coax. or parallel cabling. 

find out more about how our Bus 
Extender can stretch your IEEE-488 
network. Call 1-800/531-4742. 

y.NATIONAL 

I ~~!~e~!!'!!1J! 
,, Austin. TX 78727 

512/250-9119 
800/531-4742 
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Photo 3: A11 e11/argement of tne detail in tne small box i11 photo 2. 

want to cover. The smaller this 
distance. the greater the magnifica­
tion. These programs can take a long 
time-hours. even days-to generate 
a display. The closer you are to the 
Mandelbrot set. the longer it takes. 

You should pick an x.y axis near the 
edge of the Mandelbrot set (colored 
red in the photos) for further explora­
tion . If you pick a spot totally within 
the set. the display will seem to take 
forever-not literally. since the pro­
grams stop counting after l 000 itera­
tions at each pixel-and the display 
will be a solid color. If you pick a spot 
where each pixel takes the full 1000 
iterations (i .e .. within the set proper) 
and you generate a 200- by 200-pixel 
display. the Amiga has to carry out 40 
million iterations. If an iteration does 
approximately 20 double-precision 
floating-point operations. that's 800 
million double-precision (64-bit) oper­
ations. And if each operation requires 
manipulating all the bits. that's 51 
billion bit operations. On the other 
hand. if you start far away from the 
Mandelbrot set. you will finish a lot 
sooner. but you end up with a corre­
spondingly uninteresting display. So 
choose a display that includes an area 
alongside. and maybe including a bit 
of. the set proper. 

VIEWSET.C creates a 200- by 200­
pixel graphics display from the data 

file created by DOSET.C. If you want 
to pursue this further. try changing the 
color separation in the program. With 
the proper color separation. you can 
find all sorts of interesting ob­
jects: trees. jabberwocks. maybe even 
a self-portrait-or millions of them. 
Since the Amiga can show up to 640 
by 400 pixels. you can also create 
high-resolution displays. However. 
these displays take even longer to 
generate. 

NEW HORIZONS 
If you do look into the Mandelbrot 
set. happy exploring. The going may 
be slow. but the region is huge and 
will always remai n largely unexam­
ined. Because of the time involved. if 
you just want to look at the displays 
I have already generated. I will mail 
you a disk full of them at my cost 
($10). You may share it as you wish. • 

REFERENCES 
I. Mandelbrot. Benoit B. The Fractal Geometry 
of Nature. New York: W. H. Freeman and 
Company. 1983 . 
2. Nicolis. C.. and G. Nicolis . .. ls There a 
Climatic Attractor? .. Natt1re. October 1984. 
pages 529-532 . 
3. Dewdney. A. K. "Computer Recreations: 
A Computer Microscope Zooms in For a 
Look at the Most Complex Object in Math­
ematics." Scientific American. August 1985. 
pages 16-24 . 



The Source has the most 	 similar interests an exciting place to meet, 
share information or exchange software. powerful online communications 
Dozens of group member directories, package anywhere. And a special bulletin boards, databases and file libraries 

offer to help you pack more to choose from. Great for career or social 

power into every online session. 
 networking. 


The Source gives you the power to 
 CHAT Ebrget CB Simulator and 

use each of its communication tools 
 tbe rest. Our new enhanced version gives 
individuaUy. Customize them to perform you more control over real-time confer­
specific tasks or coUect vital information encing. CH.fXf with one person or a dozen. 
automatically. Or combine them to fiU Compose messages of any length 

your communication needs. 
 without interruption. Our Listing of current 

SOURCEMAIL Acclaimed by online members makes it easy to find 
experts as one of the best electronic mail people to CHAT with. A powerful busi­
systems anywhere. Send electronic mail ness tool and great entertainment when 
to one friend or a hundred clients, in you want some time off. 
minutes. Act on important messages with AND MOREi Put these commun­
lightning speed. Eliminate annoying ication tools together with The Source's 
"phone-tag." Send letters to non-Source investor services, news and weather, air­
members via Mailgram® Messages. line schedules, personal computing 

PARTI A unique computer confer­ information , a complete encyclopedia, 
ence center. Create productive business, games, shop-at-home and all the other 
committee or club meetings with an on­ features and you've got an online service 
going word-for-word record of the pro­ that really gives you your money's worth. 
ceedings. Read notes or post your own in Plus learn The Source with our tutorial, 
hundreds of ongoing discussions on FREE of online charges. 
stimulating topics from Jazz Talk to GET THE MOST OUT OF THE 
Artificial Intelligence. SOURCE WITH THIS LIMITED-TIME 

POST The Source's international OFFER Join The Source between now 
online classified ad space. Post messages and January 31st, and along with a com­
that wiU be read by users all over the plimentary SourcePak user's manual , we'll 
world. Buy and sell items or services. Find send you How To Get The Most Out Of 
other members of The Source through the The Source by Charles Bowen and David 
Member Directory. You can even publish Peyton - a $14.95 value- FREE (wbile 
your own electronic newsletter. A dynamic, supplies last). 
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Available at special low connect rates.* communications features. 
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,------------------------ ­
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I mail this coupon. Or call The e urce McLean , VA 22102 I 
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HEREARETHEREASONSVIHY. 

Best-priceUNIX™ 


applicationssoftware. 

From thecompany 

thatmadeareality 


ofbest-price 

UNIXoperating 


systems. 

Business computing, word processing, 
database management, text prepara­
tion and software development-we've 
selected, developed and added value 
to the best Once you've converted 
your PC/AT, with our System V, into a 
true multi-user, multi-tasking machine, 
you'll demand software that lets you 
gel on with the tasks at hand. 

CRYSTALWRITER PLUS 

is a comprehensive word-processing system 
for the mulli-user office. It allows concurrent 
use of files, layouts and printers. as well as 
supporting a full range of terminals. 

INFORMIX SQL 

is the relational-database-management sys­
tem developers will choose for custom appli­
cations. II offers relalional-database flexibility. 
interactive-database queries. a flexible de­
sign environment. automated functional 
menus, custom screen design and total 
format control. 

UNIX iJOO DWB am lmdcmarks or AT&T 
rBM ani:J IOPA PC-AT aro tr:iejcmrukfi. Ol IBM COi~POl'=lATION 
SYSTEM VAr 1., .0 lt.lldcmnr~ ol MICROPORI SYSTEMS, lNC 

Inquiry 23 l 

R-OFFICE 

ties a powerful word processor together with 
the file -management. table-spreadsheet, 
report-generation and desktop-management 
chores common to nearly every modern 
office_ 

R/ MCOBOL 

is Ryan-McFarland's GSA certified imple­
mentation of the ANSI X3.23 74 standard. 
RIM COBOL is designed for serious busi­
ness computing_ 

LEX 

1s a standalone system offering complete 
word processing capabilities, as well as utili­
ties for adapting L£X to any type or video 
terminal or printer. 

SOFTWARE DEVELOPMENT 

from Microporl Our package was derived 
from the extensively-tested Portable C com­
piler. (The large-model code produced by 
the compiler is among the densest and fast­
est available.) These are true 286 compilers, 
making lull and efficient use of U1e extended 
286 instruction set Tile package also in­
clucles ttie F77 Fortran compiler. 

TEXT PREPARATION 

from Microporl This package consists 
of the complete System V. Release 2 
Documenter's Workbench (DWB), and in­
cludes both the new troff and the otcl troff. 
Drivers for the HP Laser Jet Printer and 
Apple's LaserWriter are also available. 

These are but a few o our available 
packages. Virtually everything listed 1n AT&Ts 
catalog can now. or will soon run with our 
operating system 

Regarding
OurSYSTEMV 

operating system. 
More than a look-alike. Microport's System V 
complies with AT&T's new binary slaridard 
and was derived from AT&Ts own UNIX Sys­
tem V. Release 2 iAPX286. It thereby contains 
standard System V features the competitors 
don't support, such as the powerful symbolic 
debugger (SOB), the shell-layering job-con­
trol facility and the F77 Fortran compiler, as 
well as programming tools such as ctrace. 
cflow and bs. Over 200 utilities come slan­
dard to let you search and modify files. make 
use of electronic mail. calculate electronically. 
convert data and publish. 

• 90 day money-back guarantee 
• Educational site licensing 
• Commitment to AT&T source and binary 

standards 

To order: Call any of our numbers below for 
today's price and product line quote (be sure 
to ask about our buy-two-applications-pack­
ages-and-get-RUNTIME-free offer). 

You really wouldn'I wanl lo pay /11ou­
sands or dollars more. would you? 

M CROPOR 

MICROPORT SYSTEMS, INC. 
4200 Scotts Valley Drive 
Scotts Valley. CA 95066 
408/438-UNIX or 408/438-8649 (CA) 
or 800/PC2-UNIX 
TELEX 268/863-3650 

T 
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NOW,REALCADD FOR 

ATARI STJUSTS49.95 


ArstCADD'" , Now for Atari 520ST & 
1040ST, and IBM PC & Compabbles 

H you draw, design , draft or 
doodle u se Fir tCADD'" to do 
it faster and do it better. 

Fi.rstCADD™ can change the 
way you do busines ! If any part 
of your bu ine call for putting 
p ncil to paper, then Fir t­
CADD™i for you. 

If you're an executive use 
FirstCADD to do flow chruts, 
graph , presentation . We make 
it a snap to combine words 

with pictures . 

If you 're a contractor, 
plwnber electrician or building 
manager, use Fir tCADD,,. to do 
floor plans, elevation and altera­
tions. With FirstCADD"' you 
can change your mind without 
having to trut a whole new 
dra,,.vinfl'- from scratch. 

FirstCADDr.. is ideal for the 
a.rchitect or interior designer, 
store owner, developer graphic 
de igner, engineer, draftsper on. 

Any time you have to draw 
with precision. Any time you 
have to combine drawing with 
words, Fir tCADD'M can help 

you do it quicker, cleaner and . 
a lot easier. 

FirstCADD is ea y to use 
that all you do is pop in the dis­
kette and you 'U be on your way! 
In minutes you 'II be drawing 
line , circles, arcs with ease. P lot 
your work on virtua lly any popu­
lar dot matrix printer. 

Don 't go another day without 
FirstCADD"". Ca LI 01u· toU free 
hot-line today. We'll give you the 
name of vmu- nearest dealer or 
have Fir~tCADD'M in your hand 
in just a couple of days. 

!"I~ .. h •rn l« P1 111 i r1•1111 ·n1 ...: 
1\ 111 n ~~11s·1 111r\ 1.111 1oms·1 
111: ur ' 1111111.1111•11• ... 1th :!:'i()L. 111\M 111111 . l!,r.111ln1., ,•,irol iUl• l I"" 1li~l 
•ll J\ 1_' ..._ 

A full featured, 2-dimensional 
drafting and d e ign package . 

• 	 Automatic line drawing 
• 	 Draw point , lines, arc, circle , 

elli p es, rectangles, polygon ·, 
Curves 

• 	 Snap-to and ' rubber banding" 
• 	 Two-key command 
• 	 On-screen menu 
• 	 U er defined menu 
• 	 Create your own font 
• 	 Create libraries of frequent ly 

u ed component 
•	 Zoom 
•	 Edit 
• 	 Measure line , angle , area 
• 	 Drawing iz limi ted only by 

memory 

From the maker of Gen •ric 
CADD 2.0'" ijust $99.951 the 
industry's first completely 
modulru· , exprulClable CAD 
package. 

Generic

1llM 1.. ~ l •'l'! l .. l• •r1•1l 1r.i1l 1•111o1 r l ul l11 11• t 11.~l 1110.1l ll11 ..1n1•...... \ l .-1· 1!1111.... 

Cuq• W A R 
\lM•~q .rn•l lUUl~Ti .. .. r1.1d4111.u l 11I \ 1.u14:n11' 
F1r ..1CAIJll ,1ml C 1•111•n1• I: \Il l I ::.LI ~.U•' r•"L:• .. l•'••·d r1.11 l1·111 1uL. ....1 
1:. m•tn• _'ot11<1 .m·. l o1•., ll'7l1:l I Ult li N.E 1!111 ld11 q: C..:. ll 1•• h11• 111t l. \\ .. \ 
•;,1-m.'l ::! 
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GRAPHING 

QUADRIC 

SURFACES 


BY GEORGE HARONEY 

Methods of simulating 3,JD graphics 
on a color display in BASIC 

QUADRIC SURFACES are the graphs 
of second-degree equations in three 
variables. The solution set of the 
equation x2 + y2 + z2 = radius2

• for ex­
ample. is a famil iar quadric surface: a 
sphere. In this article I present some 
simple techniques for displaying 
quadric surfaces. I've also provided a 
BASIC program as a tool for applying 
the techniques and exploring the sub­
ject of computer graphics and com­
puter art. 

The ideal method of plotting three­
dimensional points wou ld be on a 
stack of transparent planes. each filled 
with multicolored LEDs arranged in 
rows and columns. The LEDs would 
be transparent when off. so as not to 
obscure lighted LEDs on background 
planes. Such a display would repre­
sent illusorially real three-dimensional 
objects by illum inating selected LEDs 
on various planes within the structure. 

Since such an ultimate system is not 
available. it is necessary to complicate 
matters by projecting three-dimen­
sional coordinates onto a two-dimen­
sional system : the computer screen . 
Nevertheless. it is often helpful to 
think of real three-dimensional graph­

ics when making pseudo three-dimen­
sional graphics. 

PROJECTION TECHNIQUES 
As an exercise in projection. draw a 
cube on a piece of paper. indicating 
hidden edges with dotted lines. Select 
a corner of the cube as the origin and 
label the three lines emanating from 
that point X. Y. and Z. You now have 
a system for projecting three-dimen­
sional points onto two dimensions 
(see the sidebar "3-D Projection Onto 
2-D" on page 216) . For instance. to 
locate the point ( 5.8.3 ). start at the 
origin and move 5 units along the X 
ax is. From that point. move 8 units in 
a direction parallel to the Y axis. Final­
ly. move another 3 units in a direction 
parallel to the Z axis. By varying the 
orientation of three axes. you can 
rotate a projected figure in any way 
you choose. 

Tu project 3-D data onto a computer 
screen. you describe the origin point 
and the axes in terms of the display·s 
native horizontal and vertical coor­
dinate system. The origin is defined 
by its horizontal and vertical coor­
dinates fr 0 and v0 . Each of the three 

axes is defined by the angle it forms 
with a horizontal line extending from 
the origin in a positive direction. 1·11 
refer to such angles as Ax. Ay. and Az. 

Using these landmarks and some 
elementary trigonometry (see the 
sidebar). it is possible to project any 
point (x.y.z) onto the display in terms 
of the display coordinates h and v. as 
follows: 

n=x cos Ax+Y cos Ay+Z cos Az+ho 
v=x sin Ay+y sin Ay+Z sin Az+v0 . 

PLOTTING A FUNCTION 
Given a projection method. you are 
ready for some data points. Functions 
in three variables are a convenient 
source of data points. generating an 
unlimited variety of shapes and pat­
terns with a little planning on your 
part. Unfortunately. there aren't any 
race car or dinosaur functions: almost 
all of them are stubbornly abstract. 

The general method used is to con­
(co11ti11uedl 

George Haroney is a computer programmer 
working on software for a parallel computer 
system . He can be contacted at 2115 Grayson 
Place. Falls Church . VA 22043 . 
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QUADRIC SURFACES 


Ideally, foreground 

surfaces should cover 
background surfaces. 

sider z as a function of xand 1:1. For in­
stance. given the equation 

xz + !:12 + z2=3 

you rearrange things to get z as a func­
tion of x and 1:1 : 

x2z = ±.../3 - - 1:1 2 

lb plot a function. you scan the X-Y 
plane at regular intervals. selecting 
values for x and !:I· and calculate the 
resu lting value for z. 

Ideally. foreground surfaces should 
cover the background surfaces. Com­
plicated hidden-line algorithms can 
provide this feature. but for the sake 
of brevity. my program simply draws 

the background before the fore­
ground so tha it obscures back­
ground points. The program also cal­
culates foreground points closer 
together and assigns different colors 
to foreground and background sur­
faces. All of these techniques improve 
the apparent three-dimensionality of 
the rendering. 

Figures I through 6 are the graphs 
of common second-degree equations 
in three variab les. as found in any cal­
culus text. I produced the images on 
a Chromatics CG 1999 microcom­
puter with screen resolution of 512 by 
512 pixels. 

PROGRAM NOTES 
Listings I through 6 are Microsoft 
BASICA programs that will produce 
similar (but not identical) images on 
an IBM PC or PC compatible equipped 
with a color graphics adapter. 

The main program (listing I) starts 
by asking you to specify the orienta­

tion of the X. Y. and z axes in 
degrees. You may enter a positive or 
negative number. with the under­
standing that positive angles are 
rotated counterclockwise around the 
horizontal axis and negative angles 
are rotated clockwise. 

I created the figures using angles of 
15. - 15. and 90 for X. Y. and Z. re­
spectively. lb render a surface in an­
other orientation. you simply change 
one or more of the axes. For exam­
ple. to turn the "saddle" in figure 2 up­
side down. you specify angles of 195. 
165. and 270 for X . Y. and Z. 

Line I 00 defines the function. The 
function defini tion includes two argu­
ments. x and 1:1: the function returns 
a value to be used for z. 

Lines 110-1 20 specify the origin in 
terms of screen coordinates HC and 
LC. The position is calculated as a 
fract ion of the number of points in 
each dimension. In listing I. HC is 

(co11ti1111ed) 

3~0 PROJECTION ONTO 2~0 


v 

Figure A: Drawing a w.be onlo a plane 
gives a syslem for projecting 3-D points 
onto a 2-D surface. 

Figure B: Finding the point (5.8.3) . Figure C: calculating the horiwntal and 
vertical coordinates of a point (x.0.0). 
When !I and z are not uro. thev must be 
calculated similarlv using A,. and Az: the 
horiwntal and vertical coordinates are 
summed: 

fr ~ x cos Ax + V cos Ay + z cos Az 
v = x sin Ax + 1,1 sin Ay + z sin Az . 
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Figure I : Paraboloid. x2/A2 + 1j2/82 
- Cz = 0. Figure 2: Hyperbolic paraboloid. y2/A2 - x2/82 

- Cz = 0. 

Figure 3: Cone. x2/A 2 + y2/B2 
- z2/C2 = 0. Figure 4: Hyperboloid of one sheet. 

xi/A 2 + y218 2 _ zl/C2 = I. 

Figure 5: Hyperboloid of two sheets. x2/A 2 
- y2/8 2 

- z2/C2 = 1. Figure 6: Ellipsoid. x2 /A2 + y2/B2 + z2/C2 = I. 
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C: IQ.86 H.l )'l;'S ~nc:roc.omputi=r Products_ Inc.. 

A complete list 

ofthings to know about 


2400bps m~ms. 


Now that you've memorized 
that, here's a partial list of why a 
Hayes Smartmodem 2400"' is 
best for you. 

1. The Hayes Smartmodem 
2400 allows you to communi ­
cate with the vast installed­
base of 300, 1200 and 2400 
bps "Hayes-compatible" 
modems. The Hayes 
Standard "AT" Command Set 
allows you to use Smartcom II"' 
and other software that com­
municates. 

2. Through synchronous/ 
asynchronous technologies, the 
Smartmodem 2400 permits your 
PC to access mainframes, minis, 
and on-line services previously 
inaccessible through asyn­
chronous-only modems. 

3. The Hayes Smartmodem 
2400 is efficient . . .it pays for 
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itself in just 4 hours of annual 
use over long distance. 

4. The technology of the 
Smartmodem 2400 allows you 
to transfer volumes of files with 
confidence across the city or 

- L __=.=-_ ---=-_-- ~ ­

'IUl!llliOOl.. t•eoo 

(Dtiayes• U Ou 11) ""•II (oil "I) 1'1 

Hayes 

Say yes to the future with Hayes. 

across the oce'an using Bell and 
CCITT standards. 

5. The new Smartmodem 
2400B"' -a plug-in board for the 
IBM PC and compatibles- allows 
synchronous and asynchronous 

communication through 
the same Com rort. 

6. You wil also get 
the Hayes standard 

2-year limited warranty and the 
opportunity to extend the war­
ranty to 4 years. 

Best of all .. . you get Hayes. 
And that's all you ever really 
have to know! 

For more information or tech­
nical specs, contact your author­
ized Hayes dealer Or Hayes 
directly at (404) 441-1617. 

Hayes Microcomputer 
Products, Inc., P.O. Box 105203, 
Atlanta, Georgia 30348. 
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QUADRIC SURFACES 

Inquiry 94 

Listing I : Tlie main program (written in Microsoft's BASICA for tlie IBM PC) 
generates a paraboloid. 

10 SCREEN 1 :REM 320 H by 200 V, 3 colors 
20 DEF'INT H-N 
30 Plc4•ATN(1) 
40 DRmPI/180 :REM Converts degrees to radians 
50 BLUEc1: PURPLE•2: WHITE=3 
60 HMIN=0: HMAX=319 
70 LMIN=0: LMAXa199 
80 HRESaHMAX-HMIN: LRES=LMAX-LMIN 
90 REM ------Define function and set parameters -------- ­
100 DEF FNF1(X,Y)cX•X+Y•Y :REM Paraboloid 
110 HCaHMIN+INT(HRES/2) 
120 LC~LMIN+INT(19•LRES/20) 
130 SCALEH.. 12 
140 SCALEV=2 
150 REM ------Find Angles from center to corners ------- ­
160 C1=ATN((LC-LMIN)/(HMAX-HC)) :REM to NE 
170 C2=PI-ATN((LC-LMIN)/(HC-HMIN)) :REM to NW 
180 C3=PI+ATN((LMAX-LC)/(HC-HMIN)) :REM to SW 
190 C4=2•Pl-ATN((LMAX-LC)/(HMAX-HC)) :REM to SE 
200 REM ---------------- X Y Z oxes -------------------- ­
210 KOLOR=WHITE 
220 INPUT "Angles for x,y,z oxes "; DEGX , DEGY,DEGZ 
230 CLS 
240 DEGREES=DEGX 
250 GOSUB 1080 :REM Convert degrees to radians A 
260 SINXA=SIN(A): COSXA=COS(A) 
270 REM GOSUB 1010: REM Drow the axis 
280 DEGREES:DEGY 
290 GOSUB 1080 
300 SINYA=SIN(A): COSYA=COS(A)
310 REM GOSUB 1010 
320 DEGREES=DEGZ 
330 GOSUB 1080 
340 SINZA=SIN(A): COSZA=COS(A)
350 REM GOSUB 1010 
360 REM -------------- Plot the surface ----------------- ­
370 FOR TY=-6 TO 6 STEP .4 
380 KOLOR=PURPLE :REM To show points s.t. x>=0 
420 FOR TX=0 TO 6 STEP .4 
430 TZ=FNF1(TX,TY)
440 GOSUB 1230 :REM Project and scale 
450 PSET (MH,MV),KOLOR 
460 NEXT TX 
470 KOLOR=BLUE :REM To show points s.t. x<0 
510 FOR TX=-6 TO 0 STEP . 15 
520 TZ=FNF1(TX,TY) 
530 GOSUB 1230 :REM Project and scale 
540 PSET (MH,MV),KOLOR 
550 NEXT TX.TY :REM Next point on current tracing
560 END 
1000 REM---- Extend o line through center to borders 
1010 TANA=TAN(A) :REM Save tangent 
1020 GOSUB 1170: H1=HZ: L1=LZ :REM Get one endpoint
1030 DEGREESaOEGREES+180: GOSUB 1080: 
1040 GOSUB 1170: H2=HZ: L2=LZ :REM Other endpoint
1050 LINE (H1,L1)-(H2,L2) , KOLOR 
1060 RETURN 
1070 REM -- Converts degrees to radians, 0 <= o < 2•pi
1080 WHILE DEGREES<0 
1090 DEGREES=DEGREES+360 
1100 WEND 
1110 WHILE DEGREES>=360 
1120 DEGREES=DEGREES-360 
1130 WEND 
1140 A=DEGREES • DR 1w11tinued) 

~ Ow1r1" lHd 1-1! PrlcH 
fX~lllJ C#I LO-1000 
F"X-6$ Cal i.o.aoo 
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1150 RETURN 
1160 REM Find endpoint (hz, lz) of ray at (he, le), angle a 
1170 IF A<=C1 OR A>C4 THEN HZ=HMAX: LZ=LC-(HMAX-HC) *TANA: 

RETURN 
1180 IF A<=C2 THEN LZ=LMIN: HZ=HC+(LC-LMIN)/TANA : RETURN 
1190 IF A<=C3 THEN HZ=HMIN: LZ=LC+(HC-HMIN)*TANA: RETURN 
1200 IF A<=C4 THEN LZ=LMAX: HZ=HC-(LMAX-LC)/TANA
1210 RETURN 
1220 REM-------- - Project tx,ty,tz onto mh,mv --- -----­
1230 PX=TX*COSXA+TY*COSYA+TZ*COSZA 
1240 PY=TX*SINXA+TY*SINYA+TZ*SINZA 
1250 MH=INT(HC+PX*SCALEH) 
1260 MV=INT(LC-PY*SCALEV) 
1270 RETURN 

Listing 2: Replacement lines to generate a hyperbolic paraboloid 

100 DEF FNF1(X,Y)=Y*Y-X*X :REM Hyperbolic paraboloid 
110 HC=HMIN+INT(HRES/2) 
120 LC=LMIN+INT(LRES/2) 
130 SCALEH=15 
140 SCALEV=3.5 
370 FOR TY=-5 TO 5 STEP .4 
380 KOLOR=PURPLE 
390 FOR TX=0 TO 5 STEP .4 
400 TZ=FNF1(TX,TY) : GOSUB 1230 :REM Project and scale 
420 PSET (MH,MV),KOLOR :REM Deleted I ine 410 
430 NEXT TX 
440 KOLOR=BLUE :REM To show points s.t. x<0 
450 FOR TX=-5 TO 0 STEP . 1 
460 TZ=FNF1(TX,TY) 
470 GOSUB 1230 :REM Project and scale 
480 PSET (MH,MV),KOLOR : REM Plot o point 
490 NEXT TX,TY 
500 END 

Listing 3: Replacement lines to generate a cone. 

100 DEF FNF1(X,Y)=SQR(Y*Y+X• X)*2 :REM Cone 
110 HC=HMIN+INT(HRES/2) 
120 LC=LMIN+INT(LRES/2) 
130 SCALEH=8 
140 SCALEV=4 
370 FOR TY=-6 TO 6 STEP .75 
380 KOLOR=PURPLE 
390 FOR TX=0 TO 6 STEP . 5 
400 TZ=FNFl(TX,TY) 
410 GOSUB 1230 :REM Project and scale 
420 PSET (MH,MV),KOLOR :REM Plot a point
430 TZ=-FNF1(TX,TY) 
440 GOSUB 1230 
450 PSET (MH,MV),KOLOR 
460 NEXT TX 
470 KOLOR=BLUE 
480 FOR TX=- 6 TO 0 STEP .2 
490 TZ=FNFl(TX,TY): GOSUB 1230 
510 PSET (MH,MV) , KOLOR I :REM Deleted I ine 500 
520 TZ=-FNFl(TX,TY) 
530 GOSUB 1230 
540 PSET (MH,MV),KOLOR 
550 NEXT TX.TY 
560 END 
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c EVERYTHING FOR THE C PROGRAMMER 

If you know someone (perhaps yourseln) that wants 
to learn the programming language. have w got a 
deaJ for you. For a l imited lime. you get: 

Eco-C88 C compiler 
CED Program editor 
Dev loper"s Library Source Cod 
ISAM File Handler 
Flexi -Graph Graphics Packag 
Eco-Lib MSDOS Compatible Librarian 
Ecosoft Windowing Library 
C Programming Guide book (Que Corp) 
C Self Study Guide book (Que Corp) 
C Programmer's Library book (Que Corp) 

TotaJ: 

Holiday Special: 
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15.00 
39.95 
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17.00 
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$288. 75 

$ 175.00 

S 110.00!!! 

ed for 
your C programming needs. Eco-C88 is a full K&R C 
compiler (less bit fields). with over 200 library 
functions. source code to our cc and m in i-make 
utilities. and generates code r ivaJing compi lers 
costing IO times a much . You also get the source 
code to our library. an MSDOS-obj compa tible 
librarian. one of the neatest graphics packages 
around. an easy-to-use windowing package plus a 
library of books to teach you the C language. An 
unbelievable package at an unbeatable price of 
only S 175.00. 

~-Microstat Statistics Packago 

~ 
Sin e 1977. Microstat has been one of the most 
popular statistics packages available for 
microcomput rs. Ju l some of it feature include: 

Data Managment Subsystem 
Data transformations 
Convert External data 

le.g. Lotus. Dbase 11. elc.) 
Descriptive Statistics 
Hypolhe ·is Testing 
Crosstabs and Chi-Square 
ANOVA 

Multiple Regression 
(with Stepwise) 

Correlation Analysis 
Time Series Analysis 
Nonparametrics 
Probability Distributions 
Scatterplots 
Factorials. Permutations 

Holiday Special: $250.00 

plus many other unique and easy-lo-use features. 
Microstat ls available for all MSDOS machines or 
any CP/M80 system using a 280 CPU. 

The regular price is a bargain at $375.00. At the 
Holiday Special price of $250.00. it's a steal! 

To take advantage of these special prices. we must have your order in our offices by Jan. 15. 1987. 
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1-800-952-0472 (for orders) 

or 


1-317-255-6476 (tech. info.) 


Ecosoft Inc. 

6413 N. College Ave. 


Indianapolis. IN 46220 
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Listing 4: Replacement lines to generate a hyperboloid of one sheet. 

100 DE F FNF1(X,Y)=SQR(Y*Y+X*X-2)*2
110 HC =HMIN+INT(HRES/2) 
120 LC=LMIN+INT( LRES/2) 
130 SCALEH~S : SCALEV=7 
370 FOR TY=-4 TO 4 STEP .5 
380 FOR TX=-4 TO 4 STEP .2 

:REM HB of 1 sheet 

: REM Deleted li ne 140 

TZ=FNF1(TX, TY)390 IF TX*TX+TY*TY<2 THEN 460 ELSE 
400 GOSUB 1230 : REM Project and scale 

KOLOR• PURPLE410 IF TX<0 THEN KOLOR:BLUE ELSE 
420 PSET (MH,MV),KOLOR 
430 TZ=-TZ : GOSUB 1230 
450 PSET (MH,MV),KOLOR 
460 NEXT TX.TY 
470 END 

:REM Plot a po int 
:REM Deleted I ine 440 

Listing 5: Replacement lines to generate a hyperboloid of two sheets. 

100 DEF FNF1(X , Y)=SQR(Y*Y-X*X-1) :REM HB of 2 sheets 
110 HC=HMIN+INT(HRES/2) 
120 LCmLMIN+INT(LRES/2)
130 SCALEH•3: SCALEV=3 
370 FOR TY=-20 TO 20 STEP 2 
380 FOR TX• -20 TO 20 STEP . 3 

:REM Deleted I ine 140 

TZ=FNF1(TX,TY)390 IF TX•TX+1>TY•TY THEN 460 ELSE 
400 GOSUB 1230 :REM Project and scale 

KOLOR• PURPLE410 IF TX<0 THEN KOLOR•BLUE ELSE 
420 PSET (MH,MV),KOLOR 
430 TZ=-TZ: GOSUB 1230 
450 PSET , (MH,MV),KOLOR 
460 NEXT TX.TY 
470 END 

:REM Plot a point 
:REM De leted I ine 440 

Listing 6: Replacement lines lo generate an ellipsoid . 

100 DEF FNF1(X,Y)=SQR( 1-X•X-Y•Y) :REM El I ipsoid 
110 HC =HMIN+INT(HRES/2)
120 LC=LMIN+INT(LRES/2)
130 SCALEH=50: SCALEV=50 :REM Deleted I ine 140 
370 FOR TY=-.99 TO 1 STEP .15 
380 KOLORcPURPLE 
390 FOR TX• .01 TO 1 STEP .03 
400 IF TX•TX+TY•TY>=1 THEN 460 ELSE TZ• FNF1(TX ,TY)
410 GOSUB 1230 :REM Project and scale 
420 PSET (MH,MV),KOLOR :REM Plot a po int 
430 TZ=-TZ 
440 GOSUB 1230 :REM Pro j ect and sca le 
450 PSET (MH ,MV},KOLOR :REM Plot a point 
460 NEXT TX 
470 KOLOR=BLUE 
480 FOR TX=- 1 TO 0 STEP .015 
490 IF TX *TX+TY•TY>=1 THEN 550 ELSE TZ=FNF 1(TX,TY) 
500 GOSUB 1230 
510 PSET (MH,MV) ,KOLOR 
520 TZ= - TZ 
530 GOSUB 1230 
540 PSET (MH,MV),KOLOR 
550 NEXT TX,TY 
560 END 

All this-and 
only 15 pounds! 
Power for performance: 
• IBM PC AT compatible 
• 80286 processor, running at 8MHz 
• MS-DOS'" 2.11* operating system 

More storage for more 
applications: 
• 640KB RAM, extendable to 2. 6MB 
• Built-in lOMB hard disk 
• Built-in 720KB 3W' diskette drive 

The display with clear advantages: 
• High-resolution gas plasma display 
• IBMColor Graphics Adapter (CGA) 

compatible 
• 80 x 25 character display 
• 640 x 400 bit-mapped graphics display 

Interfaces to make connections a 
snap: 
• RGB color monitor port 
• Parallel printer port 
• RS-232C serial port 

Built-in convenience: 
• Full-sized 81-key keyboard 
• 110/220 VAC switch-selectable power 

supply 
• Only 12.2" W x 3.1" H x 14.2" D 

Important extras included: 
• SideKick®and Super Key® software 
• Attractive carrying case 

"Big" system expansion options : 
• Internal 300/1200 bps Hayes®­

compatible modem 
• Internal 2MB extended memory card 
• 15-key numeric keypad 
• External 51/." 360KB diskette drive 
• 	Floppy Link to desktop 5114'' diskette 

drive 
• Expansion chassis with five IBM­


compatible slots 


The T3100. So powerful-and so 
portable- it's like being able to 
take your whole office wherever 
you work. 
•MS-DOS3.2cperahflg system:i"'ailnble f3 ll. 1986. 

TOSHIBA 
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Until now, working away from your office 
meant having to settle for lesser computers­
or no computer at all. 

Toshiba ends that compromise. The T3100 
delivers the power of an IBM®PC AT™in 
a lean, 15-pound computer that you can take 
with you. With a full-sized keyboard and 
advanced gas plasma display that give you 
equal comfort and clarity on your desk- or 
on the road. 

Don't let its size fool you. 
The T3100 is less than a third the size of the 

COMPAQ® Portable Il,,.Myet offers the power 
and expandability of a full-function IBM com­
patible desktop system. You get the speed and 

ease of a built-in hard disk, communications 
and expansion options, and more- including 
dual-voltage power that lets you plug in and go 
to work just about anywhere in the world. 
• Okay, we exaggerated. It's actually 14.2" x 12. 2". But you really 
get a J0.6MB built-in hard disk. 

See the system that has all of the 
industry experts so excited. Call: 

1-800-457-7777 for 
your nearest Toshiba computer 
and printer dealer. 

In 1buch with Tomorrow 

TOSHIBA 
TOSI11 IJA AMF. iUCA. INO., lnfomutlon Srstems Oi\'b lan 
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Figure 7: Wavy paraboloid. Figure 8: Swirloid. 

Figure I 0: Bubbling paraboloidFigure 9: Cornet. 

halfway across the screen (HRES/2) 
and 19/20 of the way down the screen 
(19* VRES/20) . 

Lines 130-140 set the horizontal 
and vertical scaling factors. which you 
can use to scale a surface so that it 
fits within the plotting area. 

Lines 270, 310, and 3 50 draw the 
axes on the screen: in the listing. they 
are made inoperative by the REM 
keyword. To make the program draw 
the axes. simply remove the first REM 
from these three lines. 

Lines 360-560 make up the plotting 
routine. The program steps through a 
domain of x and y values. calculates 
a z for each x and y. and plots the 

224 B YT E • DECEMBER 1986 

point. The program changes colors 
for points for which xis negative: this 
helps in the simulation of three­
dimensiona lity. 

You might find it interesting to tinker 
with the plotting domains for X and 
Y and with the increments used to 
step through these domains. You 
might also change the function defini­
tion. the screen center poin t. and the 
scaling factor. 

In general. graphing a different func­
tion wil l require minor changes to 
lines in the ranges 90- 140 and 
360- 560. Listings 2 through 6 consist 
of all the changes that you will need 
to make to listing I to generate figures 

2 through 6. 
You can further explore computer­

generated art by using quadric shapes 
as building blocks and combining and 
intersecting them to produce intricate 
figures. Figures 7 through 10 illustrate 
some of the possibilities. The general 
idea is to apply an extra transforma­
tion to one or more of the coor­
dinates before each point is plotted 
(for example. multiply a coordinate x 
by sin x) . 

Editor's note: The program listings in this 
article are available on disk . in print. and on 
BIX: see the insert card following page 320. 
Listings are also available on BYTEnet: see 
page 4. • 
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FREE~FORM 

CURVES ON 


YOUR MICRO 

BY STEVE ENNS 

Implement Bezier and B--spline curves 

EVEN THOUGH microcomputer 
graphics have become increasingly 
sophisticated. free-form curves have 
been largely confined to mini- and 
mainframe computers. Yet some 
microcomputer graphics applications 
seem to cry out for a method of 
creating free-form curves. 

You could . of course. create several 
types of curves using an x.y coor­
dinate system. But most microcom­
puter displays tend to be of the 
y = f(x) type. For those systems the y 
coordinate is determined by some 
operation on the x coordinate. These 
curves are best suited to the mathe­
matical sciences. where the graph or 
curve of the function is usually not as 
important as its numerical properties. 
In your graphics applications you may 
be more concerned with what the 
graph looks like than whether it has. 
say. a vertical asymptote at x = 3. For­
tunately. there are ways of accessing 
free-form curves on your microcom­
puter. 

TWo types of curves that are par­
ticularly well suited to computer graph­
ics and that you can define visually are 
Bezier curves and a-splines. You can 

for interactive graphics 

define either with a small set of points. 
and you can intuitively discern their 
appearance from the positions of 
these defining points. 

THE BEZIER FORM 
The French engineer Pierre Bezier de­
veloped the curves that bear his name 
for the car designers at Renault. Cubic 
parametric Bezier curves are defined 
by a set of four contro l points P1• P2 • 

PJ . and P4. The curve contains the fi rst 
and last control point and traces a 
smooth path between the intervening 
points (see figure 1). The curves can 
be shown in matrix form as 

C(t) = 1t3 t2 t I ]8 
[ 

~p:: ]P
where 

3B = [ - -~~ 
- 3 3 0 

1 0 0 

-3 

~ ] 
The parameter t varies from 0 to 1. At 

t=O. the curve is on point P •. Ast is 
increased in small increments. the 
curve approaches and passes points 
Pi and P3. ending at P4 when t= l (see 
figure 2). The curve will always remain 
within the convex hull formed by join­
ing the four control points (figure 3) . 
Di fferent choices for points P2 and PJ 
result in more gentle or more severe 
curves (figu re 4). The shape of the 
resulting cu rve becomes predictable 
after a li tt le experience. This predict­
abil ity. along with the relative speed 
at which the curves can be calculated. 
makes Bezier curves a popular choice 
for interactive design applications. 

Going from the general matrix 
equation above to a method for plot­
ting the curve in two or three dimen­
sion is not difficult. Depending on 
whether you're using two or three 
dimensions. each Pi is defined in 
terms of (x .y) or (x,y.z) coordinates. 
Matrix multiplication from the preced­
ing equation gives one polynomial 

(continued) 

Steve Enns is a research assistant in rnathe· 
matics at the University of Saskatchewan . He 
can be contacted at 242 5 Haultain Ave.. 
Saskatoon. Saskatchewan. Canada S71 1R2 . 
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equation for each of the coordinates. 
For instance. the xcoordinates of the 
Bezier curve are given by: 

x(t) = (-t3 + 312 
- 3t + l )P, 

+ (3t3 
- 6t2 + 3t)~ 

+ (- 3t3 + 3t2)~ + tl~ . 

(The notation Pi represents the xcoor­
dinate of point P;.) The equations for 
they and z coordinates are the same. 
except that Pr and Pi are substituted 
for Pi. 

Any number of control points could 
be specified for a Bezier curve. but 
this requires the calculation of 

C) 

polynomial functions of higher 
degree. 

THE B·SPLINE FORM 
The B-spline is another popular curve 
form that is slightly more versatile 
than the Bezier form. The B-spline 
tends to follow the contro l points 
more closely. And while the Bezier 
description above used only four con­
trol points to describe a single curve. 
the B-spline form lets you use an ar­
bitrary number of control points. (You 
can. of course. join several curve 
segments together to produce one 

c~ c 
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......... ·.............~. . ,,,-......, 
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Figure I : Various Bezier curves and tfieir corresponding control points. 
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Figure 2: A Bezier curve at various values of tfie increasing parameter. t. 
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larger curve. using either type.) 
Mathematically. the cubic-param­

etric B-spline resembles the Bezier 
form. Given n control points. the curve 
around each control point is defined: 

P;-i]
C(t) = lt3 t2 t 1IB P,

P;+,[
P1+2 

where 2 ~ i ~ n-2 and 

-I 3 -3 
I/ 3 -6 3 
16 -3 0 3

B = 

[ 
I 4 I 

The curve is calculated around each 
of the points P2 to P.-2 • letting t range 
from 0 to I for each control point. 

Matrix multiplication gives a para­
metric equation for each coordinate 
(x.y) or (x.y.z) . Here's the equation for 
x coordinates around the point P;: 

~t3x{t) = ( - + Y.i!1 
- Y.it + ~)?/., 

+ ().St' - t2 + ]S)Pi 
+ (-l-St3 + i.sr2 + l-St + liJPi. , 
+ '11.L'Pi.2 . 

The B-spline winds among the con­
tro l points in a fashion similar to the 
Bezier-it will not usually pass 
through any of them but will curve 
close to them. producing a smooth 
curve as opposed to an exact but less 
than "regular" fit (see figure 5). Like 
Bezier curves. you can change the in­
fluence that a particular point has on 
the overall B-spline. If the same con­
trol point is used twice. for example. 
the curve will be more attracted to 
that position. 

IMPLEMENTING FREE·FORM 
CURVES 
The actual implementations of the 
Bezier and B-spline forms are very 
similar to their mathematical descrip­
tions. In fact. the process involves lit­
tle more than evaluating the polyno­
mial equations at the given control 
points using each value of the increas­
ing parameter t (see listings I and 2) . 

The only differences in the two algo­
rithms are the number of control 
points used to produce each segment 
of the curve (the first loop in each 
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algorithm) and the type of polynomial 
calculated (the third step in each 
case) _ Listings 3 and 4 are direct im­
plementations of the algorithms as 
BASIC subroutines. 

Let's say you need to create some 
rolling hi lls for the background of a 
graphic display. To produce gently 
rolling hills. choose four points (more 
if you use the B-spline routine) that 
describe the curve. Tu make the hills 
two-dimensional. set XBS23 to 0 so 
that the program calculates only xand 

y values. To have the curve drawn 
directly on the screen. set XBSDR to 
0. Store the control points you've 
chosen in the arrays XC and YC. 

Since these are the only control 
points you are using. set XNC (the 
index of the control points) to I and 
XNB (the number of points used) to 
4. If th is is the only curve you will be 
calculating. the points can occupy the 
first space in the curve storage arrays 
(X and Y). so set XNP to I. To get a 

(co11ri11uedJ 

Figure 3: Various Bezier curves and the corresponding '"convex hulls... formed 
by connecting the curves· control points. 
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Try It. 

Then Buy It. 


PC-Write.··· 

A fast, full-featured word 
processing package for onJy 
$16. Complete. You get a 
quick reference guide and 
tutorial on disk, 45 help 
screens, choice of function 
keys or menus, mail merge, 
spelling check, advanced 
formatting, and support for 
over 350 printers mcluding 
the HP LaserJet Plus. 

Try PC-Write for only $16. 
Then register for $89 to get: 

o Latest diskette pair 
o Hardbound manual 
o Two updates 
o Phone support 
o Newsletter 

Plus, your registration fee 
supports our development 
of new PC-Write features. 

Shareware means you can 
freely copy and share the 
PC-Write diskette. 

Register only if you decide 
to use it. No risk! 

C: 
Byte 
Magazine 
Dec 1986 

New 
Version 2.7 
50,000 word Spelling Checker, 
resident Screen Clip, space to 
tab conversion and back again, 
time and date insert macros, 
plus much more. 

Order PC-Write Today. 
Satisfaction Guaranteed. 

.9?/;;;;2:0452 

Figure 4: Different choices for the two intermediate (disconnected) control points result 

vi 
~. 219 First N . #224y

in more gentle or more severe curves. Seattle, WA 98109 
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Inquiry 117 for End-Users. 
Inquiry 118 for DEALERS ONLY. 

LOOKING FOR 
"NET" 

RESULTS? 
EARTH COMPUTERS 
has the 
solution 
to your 
Networking 
problems. 

EARTHNET·PC is the most flexible net· 
working card on the market. II has been 
designed for high performance and 
maximum functionality. 

EARTHNET·PC is fu lly compatible with 
SMC networking cards and runs popular 
networking software such as NOVELL'S 
NETWARE, ViaNet, and TurboDOS, all of 
which support the new LAN Standard 
and DOS 3.1 record locking. 

EARTHNET·PC's 5-'h inch card fits in 
any short slot of an IBM·PC/XT or com· 
patible system and uses advanced 
Token-Passing technology. Data trans ­
fe rs are made al 2.5 Megabytes per 
second. 

YOU CAN STOP SEARCHING ...EARTH· 
NET·PC IS THE SOLUTION TO YOUR 
NETWORKING PROBLEMS! Order 
your EAATH·NET·PC today! Call EARTH 
COMPUTERS, the company that's set· 
ting the standard for LAN standards. 

ATTENTION DEALERS! If you've been 
searching for ways to increase your 
NETworking profits, call EARTH COM· 
PUTEAS and find out about our attrac· 
live, profit-generating dealer program. 

EARTHNET·PC Is a trademark of EARTH COMPUTERS 
NETWARE Is a trademark of Novell 
VlaNel Is a trademark of Vlanetlx, fnc. 
TurboDOS Is a trademark of Software 2000 
fBM·PC/ XT Is a trademark of International Business 
Machines, Inc. 

@ -::= ~rn OOM"'~"= 
P.O. Box 8067, Fountain Valley, CA 92728 

TELEX: 910 997 6120 EARTH FV 

(714) 964-5784 
Ask about EARTH COMPUTERS' other 
fine PC and S·100 compatible products. 

FREE-FORM CURVES 


~ .. 

~ 
~._ 

-. 

~ 

Figure 5: An exact but irregular grapf1 as opposed to a smootfier B·spline curve. 

Listing I: Tfie Bezier a/gorit(1m . 

Procedure Bezier 
for each group of four control points do 

for I = 0 to 1 by an increment do 
evaluate the Bezier polynomials x(t),y(t) 

and optionally z{I} (for a 3·0 application) 
end 

end 
end Bezier. 

Listing 2: Tfie B-sp/ine algoritfim . 

Procedure B-spline 
for each of the control points do 

for I = O to 1 by an increment do 

evaluate lhe B·spline polynomials x(t) ,y(t) 

and opt ionally z(I) (for a 3-D application) 


end 
end 

end 8-spline. 

Listing 3: The Bezier subroutine in BASIC. 

16960 ' 8ezler2.SUB 
16962 ' From Fundamentals of Interactive Computer Graphics 
16964 • 
16966 ' Calcu l ates cubic parametr i c free-form Bezier curves 
16968 ' XBS23=1 for 3-0 else 2-0 
16970 ' XBZDR=0 If the curve is to be drown (2-D only) 
16972 ' XC(),YC() , [ ZC() ] ore the hul I points (4 per curve) 
16974 XNC l s the Index of first control point 
16976 ' XNB Is the number of control po ints to be used 
16978 ' XNP 11 the Index for the first curve po int 
16980 ' NBS 11 the step size (default provided) 
16982 ' QBZ Is the color if drown 
16984 Returns X(),Y(),( Z() ] as the points 
16986 ' Returns XNS as the index of th e lost curve po i nt 
16988 ' 
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FREE-FORM CURVES 

16990 IS•XNP:XXS•XNC+XNB-1 
16992 If NBS•0 THEN NBS•.1 
16994 IF XBS23 THEN 17016 
16996 FOR 	 IIS•XNC TO XXS STEP 4 
16998 FOR T•0 TO 1+NBS STEP NBS 
17000 T2•T•T:T3•T2•T 
17002 NC1• 1-3•T+3•T2-T3:NC2•3•T3-6•T2+3•T:NC3 

•3•T2-3•T3 :NC4-T3 
17004 X(IS)•NC1•XC(llS)+NC2•XC(IIS+1)+NC3•XC(IIS+2) 

+NC4•XC(IIS+3) 
17006 Y(IS)•NC1•YC(IIS)+NC2•YC(IIS+1)+NC3•YC( II S+2) 

+NC4•YC(IIS+3) 
17008 IS•IS+1 
17010 NEXT 
17012 NEXT 
17014 GOTO 17036 
17016 FOR IIS•XNC TO XXS STEP 4 
17018 FOR T•0 TO 1+NBS STEP NBS 
17020 T2•T•T : T3•T2•T 
17022 NC1•1-3•T+3•T2-T3:NC2•3•T3-6•T2+3•T :NC3•3•T2 

-3•T3 :NC4-T3 
17024 X(IS)•NC1•XC(IIS)+NC2•XC(IIS+1)+NC3•XC(IIS+2)

+NC4•XC ( IIS+3) 
17026 Y(IS)•NC1•YC(IIS)+NC2•YC(IIS+1)+NC3•YC(IIS+2) 

+NC4•YC(IIS+3) 
17028 Z(IS)•NC1•ZC(IIS)+NC2•ZC(IIS+1)+NC3•ZC(IIS+2) 

+NC4•ZC(I IS+3) 
17030 IS•IS+1 
170.32 NEXT 
170.34 NEXT 
17036 XNS•IS-1 
170.38 If XBZOR THEN 17048 
17040 PSET(X(XNP) ,Y(XNP)),QBZ ' Pixel at x,y color QBZ 
17042 FOR II•XNP TO XNP+XNS 
17044 LINE -(X(II) ,Y(Il)) ,QBZ ' Line from lost X,Y to 
17046 NEXT ' X1 ,Y1 color QBZ 
17048 RETURN 

Listing 4: The B-sp/ine subroutine in BASIC. 

16850 ' BSpl ine .SUB 
16852 ' from fundamental• of Interactive Computer Graph ics 
16854 • 
16856 ' Calculates cubic parametric free-form splines 
16858 ' XBS23•1 for 3-0 else 2-0 
16860 • XBSOR•0 if the curve Is to be drown 
16862 • XC(),YC(),[ ZC() ] ore the control points 
16864 ' XNC Is the Index of first control point 
16866 ' XNB i s the number of cont rol points to be used 
16868 • XNP i s the index for the first spline point 
16870 ' NBS i s the step size 
16872 • QBS Is the color if drown 
16874 ' Return• X(),Y(),[ Z() ] as the po ints 
16876 ' Return• XNS as the index of the lost spline point
16878 . 
16880 ISaXNP : XXS•XNC+XN8-3:NSA•1/6 : NSB~2/3 
16882 If XBS23 THEN 16904 
16884 FOR 	 IIS•XNC+1 TO XXS 
16886 FOR T•0 TO 1 STEP NBS 
16888 T1•T/2 : T2•T•T:T2A•T2/2:T3•T2•T:T3A•T3/2 
16890 NC1•-NSA•T3+T2A-T1+NSA:NC2•T3A-T2+NSB : NC3 

• - T3A+T2A+T1+NSA:NC4-NSA•T3 
16892 X(IS)• NC1•XC(llS-1)+NC2•XC(IIS)+NC3•XC(llS+1) 

+NC4•XC( IIS+2) 
16894 Y(IS)•NC1•YC(llS-1)+NC2•YC( l lS)+NC3•YC(llS+1) 

+NC4•YC(IIS+2) 

(continued) 

.. 
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TECHNOLOGY EVERYONE CAN AFFORD! 

AT-286 SYSTEM 
• 	 80286 Processor 
• 	 512K RAM on molher 

boord 
• 	 Clock/Colendor with 

bollery backup 
• 	 Color Graphics Prlnter l :3 

Cord or Monoct11ome ! 
Graphics Prinler Cord rfii••lflj, 

• 	 Floppy Disk Conlroller/ .~:. 
Hard Disk Conlroller U.""' 

• 	 1.2 MB Floppy Disk 
Duve 

• 	 Al Compolible Key. 
board 

• 	 MS DOS 3.1 Included 
$1395 

TURBO BAREBONE 
• 	 Fou1-laver Turbo Boord 

w ith 256K RAM on 
board 

• FOUf·IOyer Mono· 
chrome Graphics 
Cord wllh Prlnlet Port 

• 	 four.foyer Floppy Disk 
Controller Cmd 

• 	 One TEAC lloppy drive 
• 	 135 Wan Power Supply 
• 	 One year worrcnly 

(Storage Peripherals 
nol Included) 

• 	 MS DOS 3.1 optional 
$49 

$539 

NAKAI MOUSE 
• 	 Input speed nlgner 

lhon any devices 
• 	 No lroditionol griUed 

pod 1equired 
• 	 Wilhout using power 

supply adaptor 
• 	 No operating space 

llmll 
• Mouse System Mouse 

Compatible 
• 	 SoN wore opt1onol 

$69 

4 LAYER BOARD PERIPHERIAL 
Molner Board w/ 256K $179 
lurbO Boord w/ 256K $149 
Color Graphic Card $ 76 
Mulll VO Card $103 
Monochrome Grophlc Prlnrer Card $ M 
Disk Control ler Card $ 39 

2LAYER BOARD 
Molher Boord OK Memory $ 19 
Turbo Boord OK Memory $109 
Color Graphic Cord $ 53 
Mulll VO Cord w/ Floppy Conrroller $ 69 
Monocnrome Gropnic Cord $ 59 
Disk Controller Cord $ 28 
EGA Cord $229 
Bosoc Syslam (Cose. Kl>-5160 KB, 150Wl P/ S) $143 
TEAC Drive $ 95 
FuJlrsu Dr ive $ 90 
4SSEMBlY •TESTING FEE $ 35 

NAKAI COMPANY, INC. 
10527 Humbolt Street. 
Los Alamitos, CA 90720. 

Manufacturer Representative Wanted 
lnformollon 

(213) 493-2516 

To Order Toll Free 

1·800-331-6083 
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Inquiry 401 

MAKE YOUR PC 

SEEM LIKE AN AT! 


MAKE YOUR AT 

SEEM LIKE A 


Dl~EAM MACHINE! 


i~ANSI- 'm 

~CONSOLE 
The ll//egrmed Console U1ili1y™ 

FAST, POWERFUL 

ANSI.SYS REPLACEMENT 


For lhc· IBM -PC. AT. tmcl clones 

c" Vc·rsion 2.00 is MUCH FASTEH! 
No" hi ink free scrolling on CGA ! 

ow lL e EMS/ EEMS for Scroll Recall 

New lenu Program for Changing Op1ions 

<.;ET A llOX F LL OF UTILIT IES! 
MAKE LIFE EASIER FOR 0 LY 75! 

• Speed up your screenwriting 2-6x .. ...• Exlend your ANSI.SYS to full VT100 ::.;:.: 
:r. 

• Add many more escape sequences ;;
• Scro ll lines back onto screen ·;: 

......• Save scrolled lines into a file> • Add zip to your cursor keys/. • Free your eyes from scroll blinking -=:.r. • Easy Installation :r. 
c:..; • Gel a 43 line screen w/EGA

• Get a 50 li ne screen w/CGA 
:;;) • No more annoying typea head beep 0 
~ • Prevent screen phospher burnin 'J) 

~ • Cont rol many programs' use of color z
• Generate breakpts from keyboard 

~ <• Shorten that annoying bell:!. :r.... • Over 50 other usefu loptions 
~-:., ..... 

" The psychological difference is 

astonishing " 

-Lotus June 85 pg 8. 

"So many handy functions rolled into 

one unobtrusive package" 

- PC· World Feb 86 pg 282. 

" The support provided by the 

publishers is extraordinary" 

-Capital PC Monitor May 86 pg 25. 


"... the bes.! choice for improving your 

console .. . 

-Capital PC Monitor June 86 pg 26. 


460p Manual (wlslip case) & disks $75. 

Satisfaction Guaranteed! 

Order Yours Today! 


H ERSEY MICRO CONSULTING 
Box 8276, Ann Arbor, Ml 48107 
(313) 994-3259 VISA/MC/Amex 

DEALER INQUIRIES INVITED 

FREE-FORM CURVES 


16896 IS•IS+1 
16898 NEXT 
16900 NEXT 
16902 GOTO 16924 
16904 FOR IIS•XNC+l TO XXS 
16906 FOR T•0 TO 1 STEP NBS 
16908 Tl•.5•T:T2•T•T : T2A•.5•T2:T3•T2•T :T3A•T3/2 
16910 NC1•-NSA•T3+T2A-Tl+NSA:NC2•T3A-T2+NSB:NC3•-T3A 

+T2A+Tl+NSA:NC4•NSA•T3 ­
16912 X(IS)•NC1•XC(IIS-1)+NC2•XC(IIS)+NC3•XC(IIS+1) 

+NC4•XC(IIS+2) 
16914 Y(IS)•NC1•YC(IIS- 1)+NC2•YC(IIS)+NC3•YC(IIS+1) 

+NC4•YC( 115+2) 
16916 Z(IS)•NC1•ZC(IIS-1)+NC2•ZC(IIS)+NC3•ZC(IIS+1) 

+NC4•ZC ( IIS+2) 
16918 IS•IS+l 
16920 NEXT 
16922 NEXT 
16924 XNS•IS 
16926 IF XBSDR THEN 16936 
16928 PSET(X(XNP),Y(XNP)),QBS ' Set pixel, x,y color QBS 
16930 FOR ll•XNP TO XNP+XNS-1 
16932 LINE -(X(II),Y(II)),QBS ' Li ne from last X,Y to 
16934 NEXT 

16936 RETURN 


very smooth curve you'll need a small 
increment fort. so set NBS to .05 . The 
last variable to set is QBZ (for color) . 
which you can set to 2. The subrou ­
tine is now initialized and can be 
called by the main program. 

I've also written a curve-fitti ng prac­
tice program. ca lled CURVTEST.BAS. 
that allows you to choose control 
points on your computer display with 
a cross-hair cursor. The program then 
uses either BEZlER.SUB or 
BSPLINE.SUB to calcu late and draw 
the curve on the screen. letting you 
compare the Bezier and B-spline 
curves. The program will give you the 
feel of how placement of the control 
points determines the shape of the 
curve. The program and the subrou­
tines are written in Microsoft BASIC 
for the Tuxas Instruments Professional 
Computer. 1b work with another com­
puter or language. you will probably 
have to add a graph ics screen ini­
tialization routine and so forth . IEditor's 
note: CU RVTESf. BAS. which includes 
listings 3 and 4. is available on disk. in print. 
and on BIX: see the insert card following page 
3 2 0. It is also available on BYTEnet: see 
page 4.1 

THE TRADE-OFFS 
As opposed to calculating the points 
on a straight line. curves take a 
relatively long time to calcu late. The 

' Xl,Yl color QBS 

points on a simple line can be cal­
culated with only a few adds and 
compares. without any floating-point 
arithmetic. At best. using mathe­
matical techniques that have been ig­
nored here .. the ca lculation of any 
free-from curve of this type involves 
many floating-point mul tiplications. 
The most effective use of Bezier and 
B-spl ine curves involves interaction 
and several calcu lations of the same 
curve. and using a personal computer. 
you'll have to be patient. 

You can use several methods to 
speed things up. If you are interactive­
ly designing and require a particular 
curve. set the increment for r to a 
larger value for the initial curves. 
When you are fine-tuning the curve. 
the increment can be reset to a 
smaller value. for a smoother curve. 
An assembly language implementa­
tion that made use of a numeric co­
processor would squeeze more per­
formance from a small computer. • 
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L otus alwa>'S \Hmtcd toget int >pic:1urcs. It wasjusl amall r ol'getling theproduct exaclly right. 
That 's'' h>· freelance Plus isbig ne\\'S. It'saprn,·er!'ul grnphi ·s package for business that adds 

real punch, real irnpa t lo all your \\'Ork. \Vliether it 's mcm< s. 1 ports, lorm , bull tin , schedules or 
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REVIEWER'S NOTEBOOK 

b!! )OJI Etiw!lrds .................... 237 

FOUR IBM PC AT CLONES 

by W!iyne R!lsh Jr ................... 239 

THE HERCULES GRAPHICS CARD Pws 

by Ricf1 M!ifloy .. ...... . .. .. . ...... 249 

23 MODEMS 

by Slephe11 Stilchell ................. 2 5 5 

PASCAL FOR THE IBM PC 
liy Namir Clemen/ Shammas . ..... . .... 265 

STELLA 
by Stepfie11 B. Robinson ......•....... 277 

FLASH-COM 

by Brock N. Meeks ................. 281 


R EVIEW FEEDBACK ......•......• . . . 285 

WAYNE RASH JR . has reviewed four IBM PC AT clones: the Epson Equity Ill. 
the Western AT. and the Zenith Z..241 and Z-248. All are fast and relatively 
easy to use. but Wayne shows that the differences are important and well worth 
considering. 

Rich Malloy examines the Hercules Graphics Card Plus. which may set a 
new standard for monochrome graphics. lts enhanced text graphics will allow 
you to use alternative character sets far more easily than before. The board 
also enhances the performance of a number of applications including Lotus 
1-2-3 and Microsoft Word. 

Stephen Satchell has compared 2 3 modems. The evaluation tests were ex­
tensive: the results are fascinating. The AT&T Model 4024 and the Ven-Tu! 2400 
Plus fared well . although many of these modems can well serve your needs. 
Stephen welcomes your comments on his testing methods. 

Namir Clement Shammas surveys four Pascal implementations for IBM PC 
compatibles: Microsoft's MS-Pascal. Pecan Software Systems· UCSD Pascal. 
Pro Pascal from Prospero Software. and MetaWare·s Professional Pascal. The 
comparative tables also bring in the results from Mark Bridger's February 
review of Turbo Pascal 3.0. As you might expect. there is a tremendous range 
in terms of price and performance. Perhaps of these compilers will meet your 
exact needs. 

This month we present two applications software reviews. Stephen B. Robin­
son examines STELLA. an unusual appl ication that provides what some might 
call a graphic spreadsheet. This modeling and simulation program allows you 
to build structural diagrams. With it you can gain tremendous insight into how 
organizations function and how various subsystems act and interact. 

Finally. Brock N. Meeks reviews Flash-Com. an electronic mail and com­
munications software system. The software is powerful and its uses are diverse. 
but Brock reveals that the application is not without its troubles. 
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How many long unproductive hours 
have you spent "in line" for your simula­
tion? Well , no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Bodi of mese sophisticated engineering 
rools provide you wim quick and efficient 
solutions ro your simulation problems. 
And here's how. 

MICROCAP: 

Your Analog So lu tio n 


MJCROCAP is an interactive analog 
c ircuit drawing and simulation system. 
It aJlows you to sketch a circuit diagram 
right on me CRT screen, men run an AC, 
DC, or Transient anaJysis. While pro­
viding you with libraries for defined 
model of bipolar and MOS devices, 
Opamps, transformer , diodes, and much 
more, MICROCAP aJso includes features 
not even found in SPICE. 

MICRO AP Tl lets you be even more 
productive. As an advanced version, it 
employ sparse matrix technique for 
faster simulation peed and larger net ­

"7j1pical MIC!l OCAP 'frc111sie11t Analysis" 

work . In addition, you get even more 
advanced device models, worst case capa­
bilities, temperature stepping, Fourier 
analysis, and macro capability. 

MICROLOGIC: 

Your Digital Solution 


MICROLOGIC provides you with a 
similar interac tive drawing and anaJysis 
environment for digital work. Using 
tandard PC hardwru·e, you can create 

logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automaticaJJy creates die nedist required 
for a timing simulation and wiJI handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 u e r-defined 
basic gate types, 36 data channels of256 
bits each, 10 user-deftned clock wave­
forms, and up to 50 macros in each net ­
work. MICRO LOGIC produces 
high-resolution timing diagram showing 
selected waveforms and associated 
delays, glitches, and spikes-just like die 
reaJ thing. 

'7j'}J ical MICROLOGIC Diagram " 

Reviewers Love 
These Solutions 

Regarding MICROCAP .. . "A higl1ly 
recommended analog design program' 
(PC Tech JournaJ 3184). "A valuable toe 
for circuit designers" (Personal Softwa1 
Magazine 11/83). 

Regarding MICROLOGIC ... "An effi 
cient design system that does what it i~ 
supposed to do at a reasonable price" 
(Byte 4/84). 

MICROCAP :ind MICllOl.OGIC arc 
available for the Apple II (6- k). lllM PC 
( 128k). and HP-150 computer. and priced 
at S4 5 and S SO respect ively. Dc.:mo 
versions are available for S 5. 

MICROCAP II is available for the 

Macintosh. IBM PC (256k). amJ lil'-150 

S)'Stcms and is priced :it S895. Demo 

,·ersion. are avail:iblc for SJOO. 


Demo prices :t rc.: credited w the 

purchase pri e of t he actual S)' tcm. 


Now, to get on line, calJ or write coday! 

Spectrum Software 
1021 S. Wolfe Road, Dept. B 
unnyvalc , CA 94087 

( 08) 738- 87 Inquiry 340 



N·O·T·E·B·O·O·K 


I BM 's new PC XT 286 certainly 
caused its share of excitement here. 

It was immediately obvious that the 
case is too small to accommodate 
conventional IBM PC AT expansion 
boards, and it appears to be more dif­
ficult than usual to install an 8087 co­
processor. owing to the location of 
the socket. At least one company will 
benefit from the size of the XT 286's 
case, however. Trade Ventures (512A 
Herndon Parkway. Herndon. VA 
22070. (703) 435-3800) claims to have 
the only EMS memory board that will 
fit in the XT 286. IEditor's note: At least 
two other manufacturers have just released 
EMS boards for the.XT 286. CSS Labora­
tories ((714) 540-4141) has TurboRAM. 
and Boca Research ((305) 997-6227) has 
BOCARAM.J 

The benchmarks all ran quickly. The 
Calculations test took 21 seconds; the 
Sieve took 60. The Disk Write and 
Read tests took 2 5 and 26 seconds. 
respectively. The keyboard is IBM's 
new standard; it will take some getting 
used to. 

I always enjoy looking at ways to 
enhance my working environment. 
This month I tried RapidWriter from 
Quixote (One East Wacker Dr .. 
Chicago. IL 60601. (312) 467-6755) . 
This special keyboard/software com­
bination for IBM PC compatibles 
allows you to input commonly used 
words. phrases. and sentences by typ­
ing "chords" on the special keyboard. 
After loading in the sample dictionary. 
for example. you can press the sand 
y keys simultaneously to get the 
phrase sincerely yours. 

In addition. you can create nested 
chords in which you can enter new 
text in the middle of a predefined 
macro. Pressing the Shift key with a 
chord will capitalize the first letter of 
the definition. Pressing Caps Lock will 
capitalize all the characters in the 
definition. Dictionaries can store up 

to 2 50 chords. with up to 16.000 char­
acters of text per chord. 

It is fairly easy to define new chords. 
I also found it comfortable to type 
chords, and the product worked with 
all the nonresident applications I 
tried. Unfortunately. RapidWriter is in­
compatible with Borland's SuperKey 
and SideKick. and Revolution Soft­
ware's Cruise Control would not func­
tion with it. either. You may find the 
only other disadvantage to be the 
keyboard itself. which is slightly non­
standard. The function keys are 
located across the top. and the Alt. 
Ctrl. and backslash keys are only a few 
that are in nonstandard locations. 

Another tool is Word for Word 
(formerly Mirrors/PC) by Mastersoft 
(4621 North 16th St.. Suite A-108. 
Phoenix. AZ 85016, (602) 277-0900) . 
a utility for IBM PC compatibles that 
allows you to convert files from one 
format to another without requiring 
much cleanup. Version 1.0 supports 
WordStar 3. 30 and 3. 31. WordPerfect 
3.0 and 4.1. Volkswriter, PFS:Write ver­
sion C. MultiMate 3.3. IBM Writing 
Assistant. and straight ASCII . Word for 
Word reports all items that do not 
convert to the target format. 

1Wo new products tap the color 
graphics capabilities of the Amiga and 
the Atari STs. We were obviously im­
pressed by Aegis Animator (see the 
review in the November BYTE) by 
Aegis Development (2 210 Wilshire 
Blvd. #2 77. Santa Monica. CA 90403. 
(213) 392-6445) . and I am much more 
impressed now that it has introduced 
the Aegis Art Pak. a series of utilities 
that. when used in conjunction with 
Aegis Animator. will allow you to 
create desktop videos much more 
easily. 

The Art Pak contains a variety of 
backgrounds and objects. all created 
with the same color palette to fac ili­
tate your cutting and pasting. Aegis 

Development also supplies a player 
that allows you to distribute your 
videos with no copyright infringe· 
ments. Even if you don't plan to get 
an Amiga. it is worth going out of your 
way to see the Art Pak's introductory 
video. 

For the Atari ST, Activision {P.O. Box 
7287 . Mountain View. CA 94039. 
(800) 633-4263) has released Audio 
Light lncorporated's Paintworks. an 
elaborate paint program. The user in­
terface is effective. and the program 
has three individual drawing screens. 
With them. you can cut and paste 
more effectively or expand the scope 
of your painting. There are over 70 
features. including three levels of 
magnification. fine x.y coordinate con­
trol. and color-cycling animation. You 
can also incorporate music created 
with Activision's Music Studio for 
elaborate slide presentations. Unlike 
many of the other similar applications 
for the ST. you can create Paintworks 
pictures in all three ST modes. Files 
are compatible with both DEGAS and 
NEOchrome. 

Last month I promised to report on 
WildFire from Software Wizardry 
(1106 First Capitol Dr .. St. Charles. MO 
63301. (314) 946-1968) . WildFire is a 
speed kit for the Zenith Z.151 /-152 / 
-161 . Stan Wszola and I installed the 
new chip set in my Zenith Z-151. The 
installation procedure was very sim­
ple. but we were unable to get the 
computer to boot. We were disap­
pointed. particularly because Zenith 
users on BIX have reported excellent 
results. I suspect that the problem has 
to do with the dated BIOS on my 
Zenith. 1·11 discuss this problem in 
more detail in the future. 

Next month I plan to report on Fall 
COMDEX. the largest show of the 
year. 

- /on Edwards 
Senior Tecft11ica/ Editor, Reviews 
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The Datasauth High Petformance Matrix Printers. 
Tough customers demand forged. Printers like the Datasouth 

tough printers.The kinds of printers DS 180 and OS 220. 
that go where the work is, and That kind of industrial-strength 
get the job done.Printers built to performance comes from know-
work three shifts aday- all week, ing what atough customer needs: 
all month, all year-and never take rugged medium-speed printers 
vacations.Printers so solid and that combine outstanding perform-
durable you'd think they were drop- ance with the strength to pound 

out multipart forms up to 6 layers 
thick Printers that put all the con­
trols right on the front panel, so 
they're easy to use.And printers 
that offer achoice between a180 
cps draft mode printer, and a220 
cps multimode that produces Near 
Letter Quality text at 45 cps. 

And at Datasouth we practice 
what we preach.The OS 180 and 
OS 220 work side-by-side with 
the hard-working people who build 
them right here in our Charlotte, 
North Carolina plant 

Put an industrial-strength 
printer to work for you.To find your 
nearest Datasouth distributor, call 
us at 1-800-222-4528. 

Datasouth 

AMERICA'S HIGH PERFORMANCE 

PRINTER COMPANY 

FD. Box 240947, Oiarlotte, NC28224, (704) 523-8500. Tix: 6843018. DASO UWSALES: 1-800-222-4528. SERVICE: 1-800-438-5050; West Coast office·415-940-9828. 
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FOUR IBM PC AT CLONES 


Most IBM PC AT work-alikes 
promise combinations of 
greater speed. more func­
tionality. and lower price than 
the PC AT. With these claims 
in mind. I evaluated four PC 
AT clones: the Epson Equity 
11 1. the Western AT. and the 
Zenith Z-241 and Z-248. 
If.ditor's note: Tfie photo does not 
sfioiv the Z.2 4 8. wfiicfi is identical 
in appearance to tfie Z.241 . For Ifie 
original IBM PC AT review by 
Alan Finger. see tfie May 1985 
BYTE.I 

I tested the computers with 
a variety of IBM PC business 
software and other software 
commonly used to test com­
patJbility I also tried each 
unit with a variety of multi­
function boards and periph­
erals. The systems that I 
reviewed were all off-the­
shelf models-they were 
identical to what a purchaser 
would receive. BYTE did. 
however. request that each 
manufacturer install a video board. 
even if one is not normally included. 

THE ZENITHS 
Both of the Zenith Z-240 series com­
puters that I reviewed follow the 
Zenith practice of not having a 
motherboard. The entire computer 
exists on plug-in boards that attach to 
a system bus. The Z.241 and the Z.248 
both include a serial and parallel port 
as standard equipment. The en­
hanced versions. which I tested. also 
have a 20-megabyte hard disk drive. 
a 1.2-megabyte high-capacity floppy 
disk drive. and 5l 2 K bytes of RAM. 
Zenith's version of MS-DOS 3.1 was in­
cluded with each machine. 

The Z..248 comes with an enhanced 
graphics adapter card and Microsoft 
Windows. The EGA card will support 

BY WAYNE RASH JR. 

the computing time of theThese machines Z..248 to be about half that of 
the IBM PC AT.

offer good value but may also extra speedThe also 
means that some peripherals 
may not work unless youpresent problems slow the Zenith machines 
down. The expensive but fast 
Cheetah multifunction and 
memory cards were the only 
ones I found that were guar­
anteed to keep up with the 
Z-248. 

EPSON EQUITY III 
The Epson Equity Ill is a 
dual-speed machine. A high/ 
low switch lets you select 
6-MHz operation for maxi­
mum compatibi lity with pe­
ripherals and software or 
8 MHz for max imum com­
puting speed. Tu change the 
microprocessor speed you 
turn the system off. flick the 
high/low switch. and turn the 
computer on again. 

special high-resolution monitors in ad­
dition to standard color graphics and 
monochrome monitors. 

Both Zenith machines are notable 
for their speed. The Z-24 1 runs at 
6 MHz. and the Z.248 runs at 8 MHz. 
Unlike the other two PC AT clones that 
I reviewed. neither machine has a wait 
state added to slow its operation. A 
wait state is a period of time during 
which the computer waits before it ex­
ecutes another instruction. This slows 
the computer down to allow the use 
of slower. less expensive peripherals 
such as memory boards. 

The absence of wait states means 
that the 6-MHz Z..24 1 carries out 
operations at about the same speed 
as most 8-MHz machines. while the 
Z..248 is much faster than most other 
8-MHz machines. You can anticipate 

In other respects. Epson 
has designed this computer along 
traditional lines. The motherboard 
resembles the one on the IBM PC AT 
and has the same number of expan­
sion slots. 

Tu10 areas in the constructJon of the 
Equity Ill concerned me. One is the 
power supply cable. which exits from 
the supply itself through the un­
protected edge of the sheet-metal 
power supply shield. Although the 
cable has an extra layer of insulation. 
it does not have the heavy grommet 
of the other systems· power supplies. 

The other area of concern is that 
(co11tinued) 

Wayne Rash )r. is a member of tfie profes­
sional staff of American Management Sys­
tems Inc. ( 177 7 North Kent St.. Arlington. 
VA 22209). where fie consults witfi the 
federal government on microcomputers. 
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REVIEW: FOUR IBM PC AT CLONES 


Epson Equity Ill 

Company 
Epson America Inc. 
OEM Division 
23600 Telo St. 
Torrance, CA 90505 
(800) 421-5426 

Size 

6V2 by 211/2 by 17 inches 


Components 

Processor: Intel 80286, switchable 

between 6 and 8 MHz 

Memory: 640K bytes, expandable to 

16 megabytes 

Mass storage: One half-height 

1.2-megabyte 5%-inch floppy disk drive 

or one 360K·byte floppy disk drive and 

one 20-megabyte hard disk 

Display: 12-inch amber or green 

monochrome or EGA or RGB color; 80 

characters by 25 lines 

Keyboard : 84 keys; 10 function keys; 

indicator lights on Caps Lock, Scroll Lock, 

and Num Lock keys 

Expansion: Eight slots: three IBM 

PC-compatible 

Communications: One serial and one 

parallel port 


Software 

MS-DOS 3.2; GW-BASIC 


Documentation 

User's guide; MS-DOS operator's guide; 

GW-BASIC manual 

Price 
With one floppy disk drive: 
With one floppy disk drive and 

hard disk: 
Color monitor: 
Monochrome monitor: 

$2495 

$3195 
$549 
$149 

Western AT 

Company 
Western Computer 
1381 Warner Ave. 
Warner Corporate Park, Suite B 
Tustin, CA 92680 
(714) 553-1611 

Size 
6V2 by 211/4 by 16V2 inches 

Components 
Processor: Intel 80286, switchable 
between 6 and 8 MHz 
Memory: 2 megabytes, expandable to 
16 megabytes 
Mass storage: One half-height 
1.2-megabyte 5%-inch floppy disk drive 
or one 360K·byte floppy disk drive and 
one 30-megabyte hard disk 
Display: 12-inch amber or green 
monochrome or EGA or RGB color; 80 
characters by 25 lines 
Keyboard: 84 keys; 10 function keys; 
indicator lights for Caps Lock, Scroll Lock, 
and Num Lock keys 
Expansion: Eight slots; three IBM 
PC- compatible 
Communications: One parallel port 

Software 
None 

Documentation 
User's and service manual 

Price 
$2395 

Zenith Z-241 

Company 
Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(312) 699-4800 

Size 
6V2 by 21 by 163.4 inches 

Components 
Processor: 6-MHz Intel 80286 
Memory: 512K bytes, expandable to 
16 megabytes 
Mass storage: One half-height 
1.2-megabyte 5%-inch floppy disk drive 
or one 360K·byte floppy disk drive and 
one 20-megabyte hard disk 
Display: 12-inch amber or green 
monochrome or EGA or RGB color; 80 
characters by 25 lines 
Keyboard: 84 keys; 10 function keys: 
Indicator lights on Caps Lock. Scroll Lock, 
and Num Lock keys 
Expansion: Ten slots; three IBM PC­
compatible, four Zenith-compatible 
(expanded PC AT), and three PC 
AT-compatible 
Communications: One serial and one 
parallel port 

Software 
MS-DOS 3.11 

Documentation 
Owner's manual; MS-DOS manual 

Price 
With one floppy disk drive: 
With one floppy disk drive and 

hard disk: 

$3499 

$4499· 
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REVIEW: FOUR IBM PC AT CLONES 


10 IS 20 25 10 IS <5 

- EPSON EQUITY 111 (8 MHz) - MAC PLUS 
• ZENITH Z-248 • IBM AT 

- WESTERN AT (6 MHz) • WESTERN AT (8 MHz) 

Zeni th Z-248 

Company 
Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(312) 699-4800 

Size 
61/2 by 21 by 15a;., Inches 

Components 
Processor: 8-MHz Intel 80286 
Memory: 512K bytes, expandable to 
16 megabytes 
Mass storage: One half-height 
1.2-megabyte 5114 -inch floppy d isk drive 
or one 360K·byte floppy disk drive and 
one 20-megabyte hard disk 
Display: 12-inch amber or green 
monochrome or EGA or RGB color; 80 
characters by 25 lines 
Keyboard: 84 keys; 10 function keys; 
indicator lights on Caps Lock, Scroll Lock, 
and Num Lock keys 
Expansion: Ten slots; three IBM PC­
compatible, four Zenith-compatible 
(expanded PC Al) , and three PC 
AT- compatible 
Communications: One serial and one 
parallel port 

Software 
MS-DOS 3.11: GW-BASIC; Microsoft 
Windows 

Documentation 
Owner's manual; MS-DOS manual; GW­
BASIC operator's guide; Microsoft 
Windows user's guide; Microsoft Windows 
user's guide 

Price 
With one floppy disk drive: 
With one floppy disk drive and 

one 20-megabyte hard disk: 
With one floppy disk drive and 

one 42-megabyte hard disk: 

$2999 

$4399 

$5699 

The Memory Size graph shows the standard and optional memory 
available for the computers under comparison. The Disk Storage 
graph shows the capacity of the hard disk available with each system. 
The graphs for Disk Access in BASIC show how long it takes to write 
and then read a 64K·byte sequential text file to a blank floppy disk. 
(For the program listings, see BYTE's Inside the IBM PCs. Fall 1985, 
page 195.) The Sieve graph shows how long it takes to run one itera­
tion of the Sieve of Eratosthenes prime-number benchmark. The 
Calculations graph shows how long it takes to do 10,000 multipl ica· 

lion and 10,000 d ivision operations using single-precision numbers. 
The System Uti lities graphs show how long it lakes to copy a 40K­
byte file using the MS-DOS COPY command. The Format/Disk Copy 
test was omitted since all four systems were single floppy disk 
systems. The Spreadsheet graphs show how long it takes to load 
and recalcu late a 25· by 25-cell spreadsheet in which each cell 
equals 1.001 limes the cell to its left. The spreadsheet used was 
Microsoft's Multiplan. All BASIC benchmark programs were run using 
GW-BASIC. 

SYSTEM FEATURES 
MEMORY SIZE (K BYTES) HARD DISK STORAGE (M BYTES) 
0 600 BOO 
I 

,_ u.to ,J 
,_ 

i;.:o 

M2 
51:! I 

1000 

2f.lMb 

* 
8 
8 

10 JO <O 

·- - 20 
20 

• lb - 20 
20 

JO 
JO 
JO 

DISK ACCESS IN BASIC (IN SECONDS) 
WRITE READ 

20 40 60 100 20 40 60 80 

26 

1!!!!!!!'!1"5 m 2; 

26 

BASIC PERFORMANCE (IN SECONDS) 
SIEVE CALCULATIONS 

SO lOO 150 250 0 10 20 30 

I 
I 

.. "16 
;,,-

1J 

I
I 

27 

16 
lJ I 

SYSTEM UTILITIES (IN SECONDS) 
40K FORMAT/DISK COPY 40K FILE COPY 

20 JO 40 so 0 10 IS 20 

N'A ·-- .. 
NIA 

LOAD 

SPREADSHEET (IN SECONDS) 
RECALCULATE 

52
liiiiiii.....: ,_ 81 
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3o Day UNCONDITIONAL Replacement 

ti I •• 11•, 'If 

,, I • t. I •II I h• t• ...... ' I 

Warranty. 

TO ORDER PLEASE CALL 
TOLL FREE 1-800-523-4898 
IN TEXAS 1-800-722-6013 
TECH. ASST. 817-589-0313 

Accepting major credit card - C.O.D.: 
Visa, Master Card, and American 
Express or send money order or check to: . 

P.O. BOX 1282, EULESS, TEXAS 76040 Inquiry 406 
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REVIEW: FOUR IBM PC AT CLONES 


most of the integrated circuits. in ­
cluding the memory chips. are 
soldered onto the motherboard. 
While this method reduces the 
original cost of the unit. it increases 
the cost of replacing an integrated cir­
cuit. IC sockets are preferable. 

WESTERN AT 
Like the Epson Equity Ill. the Western 
AT is a dual-speed machine. A toggle 
switch on the back of the case allows 

setup program that stores it in a 
battery-powered section of memory 
in which the clock and calendar infor­
mation is also stored. 

With the two Zenith computers I 
reviewed. the low-level format was 
already done and the proper param­
eters were recorded in the section of 
memory reserved for the setup in for­
mation. A setup program is contained 
in the Zenith machines· ex tensive 

ROM diagnostics. eliminating the 
need to run the setup program from 
disk. 

Setup is a little more involved on the 
Equity Ill than on the Zenith ma­
chines. You must run the disk-based 
setup routine before you can prepare 
the hard disk. Fortunately. Epson·s in­
structions are clear and the appropri­
ate choices for most users are in­

1conti11ued) 

you to set the speed for 6 or 8 MHz 
while the computer is turned off. 

The Western AT that I reviewed was 
equipped with a 30-megabyte hard 
disk-the largest of the four. Like the 
Equity Ill. the Western AT has eight 
expansion slots. The Western AT is 
supplied with 2 megabytes of mem­
ory. also the largest in this group. 

1\vo points about the Western AT 
concerned me during the course of 
the review. The first is the front-panel 
lock. which locks the case and the key­
board. This lock seemed to be of low 
quality. and it moved in its mounting 
when the key was turned . 

The second item of concern is the 
video card that was supplied with my 
review machine. Although this card is 
an option. it should still work properly. 
The card is said to emulate the Her­
cu les card and to provide graphics 
capability on a monochrome monitor. 
It is supplied with a special version of 
BASIC for this purpose. I could not get 
this version of BASIC to work at all. 
nor could I get the machine to display 
graphics using CW-BASIC graphics 
commands. 

SETTING UP 
IBM PC AT-compatible computers 
generally require a more involved 
setup routine than do earlier micro­
computers. This is because of a wider 
selection of equipment configura­
tions. disk drives. memory. and the 
like. As a result. you have to know 
more about your computer than 
before to get things started. 

Normally you have to know the 
technical details of the hard disk such 
as the size of the drive and the 
number of sides to perform an initial 
formatting. This information is not 
always readily available. Once you get 
the information you need. you run a 

Write Right 1Dith RightWritet
for Your IBM PC 

THE Intelligent 
Grammar and Style Checker 
RightWriter is a new tool to help you produce lean, powerful BUSINESS 

WRITING. RightWriter uses advanced artificial intelligence technology 

to flag errors in GRAMMAR, S1YLE, USAGE, and PUNCTUATION. 

RightWriter is the first office auto­

mation package aimed at 

producing better writing, 

not more writing. 


• 	 Messages are Inserted 
directly into text to point 
out possible errors and 
problem areas. 

• 	 Easy to Ose - only one 
command to learn, your 
word processor does the 
resL 

• 	 Wori<s with Leading 
Word Processors ­
including WordStar , 
Volkswriter ®. PFS:write 
MultiMate . WordPerfect 
and others. 

• 	 Readability Index ­
measures the reading 
grade level of the docu· 
ment using the D.O.D. Jim Pile, Sort Sector 

standard Flesch-Kincaid 

formula. 

Available rrom your local dealer or: 
DECISIONWARE, INC./RightSofl Division • 	 Uncommon Word List 2033 Wood St. • Suite 218 

- lists misspelled, slang, Sarasota. FL 33577 

and uncommon words. Phone Orders Call : l (800) 992-0244 
Add s4 for shipping and handling. 

• 	 Recommends - never VlSA & MASTERCARD accepted 
decides. RightWriter is a 30 Day Money Bac:k Guarantee 
writing aid. The final RlghtWritu Is • trademarl< o/ Ded!lonW.rc. Inc •• Word St;>r Is a tradematk al•Mk:roPro lnt<Omotlonal Corpon1tlon. Mult!Mot<O Is • trademark o/ MultbYoatedecision is always left 

lnt<OIT\lltlonal. PFS:wrtte Is a trademork al Softwolf: Publishing Corpon1tlon. 
to you. l<>/luwrlter ls a trademoJk al Uf~e ~ Inc. 

:: . . Righi Writer is an .d 
1s long overdue. .. 1 ea whose time 

"R · Phil Wiswell PC
1gh1 Writer is an ex - Maga.zinc 

eye-opening soflt cell<;!JJ. low-cos1,
uare package ... .. 

"'Th Inside Word Ma ,., __ e documen/a/ion . nagement 
V<Ol / /1ai'e seen. ·· is among the 
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REVIEW: FOUR IBM PC AT CLONES 


dicated. Once you have run the setup 
program. you can proceed to run the 
low-level format program. This takes 
about 20 minutes. 

The Western AT. by contrast. should 
not be set up by the faint of heart. You 
can change the configuration of this 
system only by running DEBUG and 
loading an address from ROM. Other 
setup steps depend on the details of 
the version of MS-DOS you purchase. 

The operating system is not included 
with the Western AT. 

USING T HE CLONES 
All of these machines are a pleasure 
to use. They run quietly and much 
more quickly than the IBM PC clones 
that preceded them. Since any of 
these machines can be ordered with 
essentially the same video equip­
ment. about the only individuality is 

-----S-YmmETRl-C_____ 

comPUT E R S YST e m s 

THE 375 · A SOFTWARE DEVELOPER'S DREAM 

THE BEAUTY AND THE BSD 

$4,995* 

OVER 1,000 PROGRAMS, 3,000 FILES I 

Full 4.!lBSD UNIX '" Loaded With Languages 

Each 375 comes standard w ith a complete Tum on your 375 and start developing 

configurable 4.2BSD UNIX system .We don't your O'Nfl applications. It's that easy. C, 

skimp on software. And we can even give FORTRAN, PASCAL, BASIC, APL, Assembler, 

you EMACS, INGRES, TEX and SPICE for LISP and PROLOG: they all come standard 

those special applications. on every 375. 


Loaded With Standard Features 

* SOMB Winchester Disc Drive * 4 RS232 Ports (up to 36 optional!) 
* 1MB 5v.'' Floppy * Parallel Printer Port 
* 2MB RA/vi (BMB optional } * External Winchester and Floppy Ports 
* Integral SCSI & ST506 Interfaces * Series 32000, 10MHz, VM, FPU 

Also Avoilobl•' 10 Mb ETHERNET, up to 280MB d isk m•mO<Y, .ireamn s tape, • nd more I 

A Portable Computer for the Serious User 

At last, a powerful, portable ( 221bs) scientific computer for all your serious work. The 3 75 
combines the advantages of a YAX'" w ith the size, versatility, and price of a micro. All the 
software tools are there. It's even small enough to leave on your desktop or take 
wherever you need it. And It's available: direct to you right now I 

CALL US TODAY (408) 279-0700 
SYMMETRIC COMPUTER SYSTEMS - 1620 Oakland Rd. Suite D200 · San Jose, CA 95131 

~ PrQ:>nld. Sases tax nnd Shippirrs Costs not inc lude:d. 

~IX. fs e te9lstered tnld emark of AT&T Bell L&>s. 

VAX is a tJaderTWk of Oig1tb1 EQuipment St:nes 32000 6 a trddema'"k o f Na.ton~ Sem 1conduct0r Corp 
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in the four systems· keyboards. 
The Western AT follows the IBM PC 

AT layout closely. even down to the 
bezel-mounted LEDs. The Epson 
Equity Ill is nearly the same. although 
the LEDs are located on the keys 
themselves. The two Zenith keyboards 
closely resemble those on other 
Zenith products. The primary dif· 
ference between any of the keyboards 
is the location of the Escape key. Ep­
son and Western place th is key above 
the 7 on the keypad; Zenith places it 
in the more traditional location above 
the Tub key. 

Operating these machines is 
straightforward. Since they are all 
eq ui pped with a hard disk. you need 
only turn them on and they run. The 
Western AT and the Epson Equity Il l 
display the amount of memory pres­
ent while they perform their memory 
checks. The two Zenith computers 
perform the checks. but the screen re­
mains blank. 

Once MS-DOS is loaded. you will be 
told the status of the RAM disk if 
there is one. Any RAM in excess of 
the 640K bytes used by MS-DOS can 
be used as a RAM disk. Since the 
80286 microprocessor in the PC AT 
clones can address up to 16 mega­
bytes of memory, you can have a very 
large RAM disk. Later versions of MS­
DOS are supposed to make all this 
memory available to programs. The 
latest version of Concurrent PC DOS 
already does this. 

Most of the popular business­
related software will run very nicely 
on any of these machines. The only 
types of programs that I encountered 
problems with were ones that looked 
specifically for the IBM ROM and 
ones that were copy-protected. PC 
Focus. for example. would not work 
on either of the Zenith machines until 
the copy-protection scheme was 
changed. 

COMPATIBILITY 

All 80286-based computers including 

the IBM PC AT have some compati­

bi lity problems with products devel­

oped for the IBM PC and other 8086· 

based machines. Many programs sim­

ply will not run. or they will not run 

properly. The most notable is one of 


(co11li1wed) 
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the favorites of compatibility testing. 
Microsoft's Flight Simulator. The pro­
gram would start running. but it would 
always lock up on all four machines 
shortly after loading. 

Most of the other compatibi lity 
problems I encountered had to do 
with copy protection. A variety of 
copy-protection schemes seem to 
have trouble with the faster micropro­
cessor speed of most of the PC AT 

clones and with the high-capacity disk 
drives. However. many of the software 
compan ies I spoke with during the 
course of this review said that their 
copy-protect ion schemes will be 
changed to work with most IBM PC 
AT-compatible machines. 

High-capacity disk drives can also 
cause disk compatibil ity problems 
between PC AT clones and other MS­
DOS computers. All the manufac-

Do You Ever Get the Feeling 

That No One Speaks Your Language? 


Arity/Prolog. 

The Language That Spans the Generation Gap. 


A lty listens to what you ask for. You want a serious, versati le 


a g\Jage that will go the distance for you . There are lwo very 


t can take you to new places You'll discover amazing speed, 


power, and flexibility using the Arity / Prolog programming 


environment. with its one gigabyte of virtual memory and 


fast. compact compiled code, for conven tional applications. 


And if you ' re working in new territories. like expert systems or 


sophisticated database management systems, you 'll be speak­


ing the native tongue. 


Speak it freely Our products are nol copy protected and we 


charge no roya lties, so you can use them In as many end-user 


applications as you 'd like. Why keep the language of solutions 


all to yourself? 


Join the thousands of assembly and C programmers who 


already use Arity/Prolog-the language of so lutions. 


Cal l 1-800-PC -ARITY Today. 


M assachuse tts residents call 617-371-1243 _ 


Software that roars . 	 ARITY CORPORATION 


30 Domino Drive, Concord . MA 01742 U.S.A. 


1-800-722-7489 or in Massachusetts call 61 7-371-1243 
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turers warn that the 360K-byte disks 
written by these drives may prove to 
be illegible to computers using stan­
dard doub le-density drives. The 
reason for this is the very narrow track 
crea ted by the head of the high­
capacity drive. 

Nevertheless. I had no such prob­
lems when I created disks with each 
of these computers and attempted to 
read them with a variety of double­
density drives. 

Nearly any circuit board designed 
to function within an IBM PC AT will 
work in the clones that run at 6 MHz 
with one wait state. but faster ma­
chines may have problems. For in­
stance. some memory boards will not 
work with the Zenith Z.24 1 unless you 
remove a jumper to make the ma­
chine add a wait state to its opera­
tions. 

The 8-MHz machines had even 
more problems with speed-sensitive 
hardware. This was most noticeable in 
the Zenith Z-248. which req uires a 
very fast board for things to run 
properly. 

DOCUMENTATION 
The manuals for these systems range 
from awful to excellent. The manual 
for the Western AT was clearly the 
worst of the lot and is one of the worst 
system manuals I've seen in some 
time. On the other hand. the Epson 
and Zenith manuals are quite good. 
although they are quite different. 

The Western AT manual appears to 
be photocopied from the manual for 
another machine. The words Western 
AT Turbo were apparently pasted in 
prior to the copying process. The 
photographs are of such poor quali­
ty that they are virtually useless. The 
manual has no index. 

Once you get past this unfortunate 
production qua li ty. you may find 
some useful information in the 
Western AT manual. Complete con­
figuration instructions are included as 
well as items such as a description of 
the system's memory map. error trap­
ping. and physical arrangement. The 
manual even provides such rare infor­
mation as 1/0 port addresses. timer 
channels. and interrupts. 

Epson includes a nicely written 
hardware user's guide and MS-DOS 
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operator's guide in a single binder 
along with a manual for GW·BASIC in 
another binder. The user's guide is 
clearly written and has excellent line 
drawings for illustration. The normal 
choices for factory-insta lled equip· 
ment are indicated. which allows you 
to make an intelligent selection when 
setting up the computer. 

The Epson MS·DOS guide is an im· 
provement over the standard Micro· 
soft offering that most manufacturers 
use. Epson has rewritten the explana· 
tions and added examples of screens. 

Zenith has continued in the com· 
pany tradition of having the most 
complete manuals in the business. 
The hardware owner's manual resem· 
bles the Epson manual in the use of 
drawings and clear explanations. It 
continues beyond the Epson manual. 
however. in its descriptions of ad· 
vanced items such as disk drive and 
memory installation. 

Zenith's MS·DOS manual is easily 
twice as thick as any other that I've 
used. This is partially because Zenith 
adds a number of util ity programs to 
its MS·DOS disks. Most of the in­
creased length is due to the expan· 
sion of the description for each com· 
mand and utility program. 

BENCHMARKS 
All of these machines are fast (see 
page 241). All except the Epson Equity 
111running at 6 MHz were faster than 
the IBM PC AT by a significant margin. 
The Zenith Z..248 was nearly twice as 
fast in computing . speed. The dif· 
Ference is due mostly to the higher 
microprocessor speeds of the four 
machines. Some of the difference can 
be assumed to stem from slightly 
faster hard disk drives. The floppy disk 
drive benchmark times were about 
the same as those for the IBM PC AT. 

rhe benchmarks show the impor· 

tance of wait states in the speed of 

operation . For example. the Sieve ca l· 

culation time for the 6·MHz Zenith 

Z-241 was nearly the same as for the 

Western AT at 8 MHz. The difference 

is that the Zenith Z..2 41 has no wait 

states while the Western AT has one. 


CONCWSIONS 
As is always the case. deciding which 
of these computers is best for you 

Deciding which 


of these computers 


is best for you 


depends greatly 


on your specific 

requirements. 

depends greatly on your specific re· 
quirements. You may have to consider 
cost as the primary factor. If perfor­
mance is the primary factor. however. 
the Zenith Z·248 is the obvious front· 
runner. This machine is significant ly 
faster than the competition and is well 
built and well supported. 

Of course. all that speed is not with­
out a price. Add-on memory boards 
will cost more than they otherwise 
would. and some may not work at all 
because they cannot keep up with the 
machine. In addition. the higher 
speed may prevent some software. 
notably programs with copy·protec· 
tion schemes. from working. Selecting 
the slower Z·24 I will overcome some 
of these speed-related problems. 

The Western AT and Epson Equity 
Ill. with their choice of speeds. give 
you the best of both worlds. If you 
have software that will not operate at 
8 MH z. you simply throw a toggle 
switch and it runs at 6 MHz. This 
should satisfy the requirements of 
almost any software. Unfortunately. 
support for the Western AT in your 
area may be limited. Support for the 
Equity Il l shou ld generally be more 
widely available. In addition. Epson 
computers are frequently discounted 
and should be qu ite inexpensive. 
However. the soldered-in memory 
chips and the power supply construe· 
tion could present problems. 

All of these machines are fast and 
highly compatible with the IBM PC AT. 
Based on features and price alone. all 
of them give more value than the IBM 
computer that they emulate. Provided 
the dealer and service arrangements 
satisfy you. any of them should pro· 
vide satisfactory use. • 
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NOW! TRANSFER DATA ­
PROGRAM TO PROGRAM WITH 

-
Now you can move data between p rogram s quickly and easily us ing 

• 

SOFTSTRIP®

SOFTSTRIP data str ip s . 

Using th e Softstrip System , you can move data between computers and 
s u ch programs as WordStar and MacWr ite . ct.BASE and AppleWorks, 
Lo tu s 1-2-3 and Excel and ReadySetGo a nd many oth ers. 

We've crea ted a series of several dozen Application Notes on S ofts trip da ta 
strips. These lead you through s imple steps to ma ke th e fil e trans fer as 
easy as possible, adding even more versatili ty to your persona l computer 
when you purchase th e SOFTSTRIP SYSTEM. The advanced sys tem you 've 
been h earing s o much about. 

All you n eed to move data between programs is STRIPPER"" software at 
$19.95 and th e Softstr ip System Reader at $ 199.95. 

For a complete list ofApplicat ion Notes, con tact your dealer or call Cau zin . 

DECEMBER CASE HISTORY 
A small manufacturer solved a knotty internal 
communications problem using the SOFTSTRIP 
SYSTEM . 

The manufactu rer uses personal computers in 
various departments. The problem was that most 

were not linked with others, and that different, incompatible 
computer makes were in use; predominantly IBM PC's and Apple 
Macintoshes. 

Because of compatible media, virtually all internal communication 
was in hardcopy form. II was necessary fo r document rec ipients to 
key in the information if it was to be used in the local computer. 
Data included sales statistics , engineering reports, and sales 
materials. Especially time-consuming was the rekeying of brochure 
and sell-sheet drafts created on IBM PC's with wordprocessors, but 
later edited and composed with Pagemaker and the Macintosh and 
Laserwriter. 

By equipping all computers with the SOFTSTRIP SYSTEM READER 
and STRIPPER, each station can now reduce all reports to data strip 
form. These are photocopied and sent to appropriate departments 
fo r reentry through the SOFTSTRIP READER. Using Cauzin's Softstrip 
System and Application Notes, the problem of moving information 
between dissimilar computers and programs was solved 

Users' Groups: Call for Special U er Group Discounts. 

ACT NOW! Don't delay. See your local Softstrip dealer or call us at 
1-800-533-7323. In Connecticut: 203-573-0150. 

For Europe and Asia Contact: 
CAUZIN Softstrip International, Ltd. 
835 South Main Street 53 Bedford Square 
Waterbury, CT 06706 London, WC1 B3DP England 
(203} 573-0150 01 -631-3775 Telex: 263874SOFTST G 

I 
Th isdala tripcontains 
IBM2MAC. a utility that 
ru n s on the IBM a11d 
converts an IBM nle to 
Maci n tosh formal. 
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THE HERCULES 

GRAPHICS CARD PLUS 


BY RICH MALLOY 

The Hercules Graphics Card 
(see the review by Tom 
Wadlow in the December 
1983 BYTE) quickly became 
the standard for mono­
chrome graphics. Hercules 
has now replaced its popular 
Graphics Card with its new 
Graphics Card Plus. In addi­
tion to having its predeces­
sor's 720- by 348-pixel mono­
chrome graphics capability 
and a lower price ($299). it 
also has enhanced text capa­
bilities. With this board and 
the software that comes with 
it. you will be able to use 
alternative character sets and 
enhance the performance of 
applications such as Lotus 
1-2-3 and Microsoft Word. 

HARDWARE AND 
INSTALLATION 
The Graphics Card Plus is 
only 10 inches long. Such a 
small size is possible because 
Hercules combined the func­
tions of many of the chips from the 
old card into a smaller number of 
chips. For example. the entire logic cir­
cuitry for the parallel printer interface 
now fits on one chip. The board's 
short length would seemingly make it 
suitable for use in the Tundy 1000. 
However. Hercules informed me that 
unfortunately there is no way to dis­
able that computer's internal display 
adapter. It should. however. work with 
the new Tundy I 000 SX. 

The back panel of the Graphics 
Card Plus has two connectors: one for 
the IBM monochrome display (or com­
patible) and one for a parallel printer. 
The printer port appears to be hard­
wired as LPTI. If this designation con-

Graphics Card. as well as onAn inexpensive the original IBM mono­
chrome display adapter. the 

general-purpose display card only way to change the char­
acter set was to install a new 
ROM chip. Some programs for tfte IBM PC 
like Microsoft Word instead 
used the graphics mode to 
draw characters. Unfor­
tunately. graphics mode did 
not include certain text­
oriented capabilities such as 
line-by-line scrolling. In many 
cases. the result was very 
slow performance. 

With RamFont you can 
completely and easily 
replace the text characters 
used in text mode with a new 
character set. RamFont thus 
combines a good part of the 
flexibility of graphics mode 
with the fast text-handling 
capabilities of text mode. 

RamFont comes in two 
forms: 4K and 48K bytes. In 
4 K Ram Font mode. a 'new 

flicts with another printer port. you 
must either rename the other port or 
remove the Hercules port by pulling 
the chip. That will most likely be your 
only inconvenience during installa­
tion. since there are no DIP switches 
or jumpers to set on the board itself. 
If your IBM PC is already set up for 
a monochrome display adapter. all 
you need to do is pull out the IBM 
board and insert the Graphics Card 
Plus. 

RAMFONT 
RamFont is a unique hardware feature 
that allows you to use one or more 
alternate character sets in the display 
adapter's text mode. On the old 

character set replaces the 
standard character set. This mode 
seems to be compatible with almost 
all existing text-based software. and 
it allows you to use. for example. italic 
letters with your spreadsheet or math­
ematical symbols with your word pro­
cessor. 

In 48K RamFont mode. a program 
can access a total of 12 character sets. 
To do this. Hercules uses four .of the 
bits in the attribute byte of each 
screen character to indicate which set 
is being used. The other four bits in­

1co11tinued) 
Ricfi Malloy is a senior technical editor for 
BYTE. He can be reached at BYTEIMcGraw­
Hill. 12 21 Avenue of the Americas. New 
York. NY I 0020. 
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Graphics Card Plus 

Type 
Combination text/graphics display 
adapter for the IBM PC 

Company 
Hercules Computer Technology 
2550 Ninth St. 
Suite 210 
Berkeley, CA 947210 
(415) 540-6000 

Features 
720· by 348-pixel resolution 
Downloadable text fonts 

Price 
$299 

dicate attributes. To use the 48K Ram­
Font mode. software has to be spe­
cially coded . 

RamFont's capabil ities are impres­
sive. but the board cannot display 
proportionally spaced text as. for ex­
ample. the Macintosh or Microsoft 
Windows Write can . Also. the size of 
the text is variable. but only within 
certain limits. The standard IBM char­
acter is drawn inside a 9- by 14-pixel 
matrix that includes all the interchar­
acter spacing. On the Graphics Card 
Plus. you can vary the vertical dimen­
sion of this matri x from 14 pixels to 
I pixel. The horizontal dimension. 
however. is limited to either 8 or 9 
pixels. Thus. the maximum number of 
characters per line is 90. 

Note that a larger character matrix 
(e.g.. 24 by 28 pixels) can be simulated 
by combining smal ler character 
matrices (in this case. six matrices. 
each 8 by 14 pixels). The horizontal 
dimension of these large character 
matrices has to be a multiple of 8. The 
card comes with impressive demon­
stration programs that illustrate this 
technique. 

SOFTWARE 
Like the older Hercules Graphics 
Card. the Graphics Card Plus comes 

Photo I: A Microsoft Word screen showing a sample of tfie fonts tfiat are included 
wilfi the new Hercules driver for Word . 
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with several programs. HBASIC allows 
you to write BASIC graphics programs 
that can access the Hercules screen. 
Another program. HGC. permits you 
to dump the Hercules graphics image 
to an Epson printer. and it helps to 
avoid wearing out the screen phos­
phors by blanking out the screen after 
a specified time. Programmers who 
want to access the graphics screen 
and control RamFont can order an op­
tional set of assembly language 
routines. 

USING DIFFERENT FONTS 
My favorite feature of the Graphics 
Card Plus is its ability to use a number 
of prepared fonts with most software 
(see photo I). In addition to the stan­
dard IBM monochrome font. the 
board comes with approximately 15 
new fonts including italic. sans serif. 
script. and a medieval font. My favor­
ite of the prepared fonts is "bigserif ... 
which is similar to the standard IBM 
font but is slightly larger and easier 
to read. Another interesting font is the 
full Greek alphabet. 

You can easily modify any of these 
prepared fonts or create a new font 
with Hercules· FontMan program. For 
example. I altered the letters in the 
word "BYTE" to make it look like the 
familiar logo. More practical applica­
tions might involve special mathemat­
ical or scientific symbols. You can map 
each of the IBM keys to the characters 
you create. You could. for example. 
create fonts for phonetic Japanese. 
Hebrew. or Arabic. (For more informa­
tion about implementing foreign lan­
guages on the Graphics Card Plus. 
contact Max Weinryb. S&B Electric. 
2415 Grant St. . Berkeley. CA 94703 .) 

PRINTING R.AMFONT 
CHARACTERS 
RamFont's new characters will appear 
on the screen. but your printer will still 
see them as the standard characters. 
Fortunately. some printers provide the 
capability for handling downloadable 
fonts. Others offer plug-in font car­
tridges. You could also use software 
packages such as Fontrix or Fancy 
Font that allow you to change the look 
of printed characters. Unfortunately. 
Hercules does not provide drivers to 
print out Ram Font characters on stan­
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dard printers. Th is would have en­
hanced the value of the Graphics Card 
Plus considerably. 

USING 1-2-3 AND W ORD 
The board enhances the performance 
of Lotus 1-2-3 (release 2.0) and Micro­
soft Word. I tested these programs 
with the new board using both the 
standard Hercules drivers and the 
new RamFont drivers. Scrolling speed 
increased within both programs. and 
it increased dramatically with Word 
(see tables I and 2) . The new driver 
scrolls through 50 lines of Word text 
approximately 70 percent faster than 
the old driver. 

In 90-character-per-line mode. com­
parisons between the two drivers for 
Word are a little complicated. The 
older Microsoft driver displays 4 3 
lines of text: the new RamFont driver 
displays only 3 5 lines. Screen repaint­
ing. measured by the time required to 
page down two screens. was 3 3 per­
cent faster for the new driver. but. 
natural ly. that driver had to display 
fewer lines during each repainting. 
After adjusting the time for an equal 
number of lines. I found that the new 
RamFont driver was still 17 percent 
faster. 

Not apparent in the timings is the 
very readable quality of the charac­
ters produced by these versions of 
1-2-3 and Word . In addition. with 
1-2-3. the board allows you to display 
graphics in a window on the same 
screen as the spreadsheet. Of course. 
the graph is fairly small and is drawn 
at a fairly low resolution (probably 
320 by 200 pixels) . Symphony and 
Framework also provide special 
drivers. Hercules will not produce 
drivers for any other programs. It 
hopes that software developers wi ll 
provide their own. as was done with 
the older Graphics Card. 

PROBLEMS 
The user's manual includes a pam­
phlet that lists approximately 100 
compatible graphics software pack­
ages. It also states that the card works 
with all text-on ly IBM PC software. 
However. I had trouble with Borland's 
SuperKey. When I called SuperKey 
while using the special drivers for 
1-2-3 and Word. I had unpredictable 

Table I: Test results of Lotus 1-2-3 release 2.0 running on an IBM PC. The 
spreadsheet used was a standard 2 5- by 2 5-cel/ spreadsheet in which each cell 
equaled 1.00 I times the cell to its left. The first test involved moving the cursor 
from column A to column Y. The second test was a simple recalculation. Note 
that in the 90-character-per-line mode. 1-2-3 appears to buffer cursor keystrokes 
and then jump to the final desired position. 

Move 25 
columns Recalculate 

80- by 25-line mode 

Standard Lotus driver 3570 4.03 
New RamFont driver 33.70 3.99 

Improvement (percent) 5.60 1.00 

90- by 38-li ne mode 

Standard Lotus driver 45.60 5.27 
New RamFont driver 42.70 4.56 

Improvement (percent) 6.40 13.50 

Tuble 2: Tests results of using the Graphics Card Plus with Microsoft Word 
with both the standard Microsoft driver and the new Hercules driver. The 
benchmark document consisted of I 0 paragraphs of I 0 sentences containing I 0 
words each in I 0 various character formats. To ensure that a standard number of 
scro/1-doum keystrokes was used. a SuperKey macro was used with the smallest 
delay possible. 

Scroll down 
50 lines 

Page down 
5 pages 

80- by 25-line mode 

Microsoft driver 
New RamFont driver 

24.60 
7.21 

14.30 
9.47 

Improvement (percent) 70.70 33.80 

90- by 43-line mode 

Microsoft driver 
New RamFont driver' 

7.41 
6.52 

20.so·· 
13.70.. 

Improvement (percent) 12.00 33.10 

"Note that the new RamFont driver for Microsoft Word 's 90-character-per-line mode 
supports only 35 lines. not 43 lines as in the original driver. 

• • The time for five page-downs was extrapolated from the time for two page-downs. 

results. Sometimes the attributes of 
various characters would be shifted. 
and occasionally the system locked 
up. I would advise caution until 
perhaps a new version of SuperKey 
appears. 

If you use a graphics program that 
is not on the list of com patible soft­
ware. you may run into a problem. For 
example. I loaded a Ram Font font and 
then used a graphics program to draw 

a graph. When I returned to text 
mode. everything suddenly went 
blank. To get the screen back. I had 
to leave the graphics program. go to 
the appropriate subdirectory. and 
cancel Ram Font. all of which is pretty 
hard to do when the screen is blank. 

RamFont stores its text information 
in page 0 of the Hercules graphics 
mode. I suspect that if a program uses 

(continued) 
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Inquiry 134 

H•yes Sm.,lmodem 12008 / 
IBM ................... 299.95 

H11e1 Smartmodom 300 • ' .• 129.95 
Hayes Smarlmodem 

2400/ RS 232 .. .. . .. 569.95 
H.ayes Micromodem 

llr/ Smarlcom ...... ..... 129.95 
Hoves Smarlmodem lie IApplel 

wilh Sma11moem soM waro •. 149.95 
Ama1 1ng Modems 1200 3aud 

internal wtlh sonware ..... . 91.45 
Amazing Modems 2400 Baud 1n1emal 

with sotlw.m~ ............. 196.95 
Gene1a1 [lecf11c J.8200 AC /OC Modem 

011ecl/ UCOUSllC tun IWO 
'J'Uf wtna.nty ....... ' ... 69.95 

• MONITORS• 
Amdel color 130 RGS t An•loif Ell" 

h1 res. PGA Compal . . , .. •. 749.95 
Can' t mention lhe name IJ" RCB ht •es 

mlg by H1fach1 Lill 
699 95 ......... Now only 219.95 

NEC mulh sync everything all 1n one 
mon1lor £GA/PGA/CGA/., NEW LOW 

Xlron h1 res TT L monrlo1 w/ldt 
bm .. _............... 4109.95 


Prmcelon Graphics HX.12 hr res 
color RGB ........ _..... 398 .95 


f ocu• Compult1>, 1303 461h S1 .. Brooklyn. N.Y. Toi . (711) 87J. 

• COMPUTERS • 

FREE llllTALLATIOll Of 
AllY AOlllTIOllAL IOllllll 

SHARP PC 7000 
L1gh1we1gn1 uan~oorlablt tnar s also a 
d<sk!Op 
• lllummaled crysral display 
• Su11t 1n dual 51/' ll oppy dr1Yes 
o 320 KS RAM "P<lndablo lo 104 KB 

SPECI AL FREE BONU S SHARP 
CASE WI TH PURCHASE 

CALL FOR 
THE LOWEST PRICE 

SUPER PRICE BREAK 
APPLE llC COMPUTER 

~ 499so• 
"WHEN PURCHASED WITH 

MONITOR SCRIBE PRINTER. 
AND APPLE WORKS 

OR IGI NAL IBll PC wolh 256K lwo IBM 
360K d1s1' drNes. \e'f'boa1d 

!EM PRICED TOO LOW TO PRINT 

• MODEMS• •PRINTERS• 
PANASONIC (2 year warranly) 
KXP lllBlh NlO la~e< (110 COS) 1BB.50 
KXP IO'lb IOP ro;ed (160 ais) 239.50 
KXP 1092' wper la~ (240 cps) 299.50 
KXP 1595 15 carr 1240 cpsl 529.95 
EPSON 
LX86 Now 1121l Cl") 232 .50 
FX2B6 Now NEW LOW PRICE 
NEC 
3550 SP'~""'" LO 789.95 
OKI DATA 
OKI IS2 P l<N) cps 180 COiumn) 199.95 
Ol\I 291 200 cps NLO LOW PRICE 
Ol< I 29J 15 cair 200 cps SPECIAL 
OKI 2•10 Pocema1k 350 cps CALL 

Canon 
• . ((([?l©))) 

"""""""""""'PC· IO Com1iao 479.50" 
ew PC 14 549.50' 

PC·20 Aulo Pa1JO• Feed 609.50 ' 
PC·25 Deluxo Makes LS<Jal Sue 

Cao Er>\lrge t Reouce 789.50' 
Blao• Can 56.35 
~ Blac• C!ll1 219.50 
Color C.n 59.95 
C<Jc,01 S1ai1~ 89.50 
· WHEtl ruACIMSEO 'J IW COLOR 
CAR1R100E 39.50 

1600. Op1n llon..Yhurs. UH. Sun. 10-6. Fri. 10.J. Moll 0td<ts 
shipped wtf h.Jn 24 /'wjurs Mister Ca1d. VISA. Amencan f,1 pressgladfy 
acuptd All puces m lhis ad relled cash discounl New York State 
orders musl add tour sates 1a1. Atl merchandise av~nl.1bre while 
~uppf1es Jas r Puce gui1ri1n1eed subitct lo ve1 1l1ablt supphers m· 
ueases Money back gua1anlee 1l 1elumffi w1thm 14 days m min1 
rond'l110n wrth an papers and packing maltml 1ntacl No 1e1u1ns 
ar.cepled on open sohYta.re 

Call Toll Free 

1-800-223-3411 

HOtTips 
Turn to the Inmac catalog for. helpful 
hints and problem solving advice-from 
our engineers. And fo r over 2,400 

com pu ter supplies and accessories 
displayed and described in detail. All 
have our exclusive 45-day trial and 

FREE! 
Call or write today.Yes .. . 
rush me yo ur catalog 
today. 
800-547-5444
•IRIDBD'" 

inimurn I-year guarantee. 

Name ~----------------~ 

Company ~---------------~ 

Address ~-----------------
City _________ State __ Zip ____ 

Phone ~---~-------------
2465 Augustine Drive, Santa Claril, Ca. 95054 

REVIEW: 
GRAPHICS CARD PLUS 

Until faster processors 

become more prevalent, 

the RamFont approach 

may be the only way 

to display a large 

number of text 


styles and fonts. 


page 0 for graphics. it will blank out 
this information. Programs using page 
I should not have this problem. and 
as more drivers are written for the 
Graphics Card Plus. the problem will 
diminish. Even Hercules· own pro­
gram. HBASIC. uses page 0 and is not 
compatible with RamFont. 

Another potential problem is that 
you cannot use the Hercu les board 
while an IBM Color Graphics Adapter 
(CGA) card. or almost any other CGA 
card. is also in the system. You can. 
however, have a Hercules CGA card 
present. 

CONCWSIONS 
Perhaps the best way to represent text 
is via a bit-mapped display. as on the 
Macintosh. But until faster processors 
become more prevalent for the IBM 
family. the RamFont approach may be 
the only really workable way of dis­
playing a large number of text styles 
and fonts. 

The Graphics Card Plus accom­
plishes well what it attempts to do. 
The card does an excellent job of 
handling Hercules-style graphics. 
displaying new custom character sets. 
and enhancing programs such as 
Lotus 1-2-3 and Microsoft Word . lad­
vise caution due to the card's lack of 
complete compatibility with some 
older Hercules-compatible software 
and the lack of any easy way to print 
out RamFont characters. But at only 
$299. I recommend it as a very com­
petitive general-purpose display card . 
For anyone involved in multilingual 
work or certain scientific applications . 
it may be indispensable. • 
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What you ought to be doing. 

Think of the reasons you bought yourself 

a PC, then apply those same principles 
to everybody else in your office. Couldn't 
they benefit from today's personal computer 
technology. too? 

Until recently, such an undertaking would 
have been too expensive, but now with 

the .._Kimtron KT-7/PC 1 Terminal as part of a 
"multiuser solution," you can give your per­
sonnel the computing power they need - at 
afraction of the cost of purchasing individual 
PCs. 

W hat this means is while you're using 

dBase 111 2 to look at the big picture, 


your secretary could be using WordStar1
, 


while finance reviews purchasing's work with 

1-2-34 

- all at the same time! 

Tr.ademarks: 1Klmtron Corp. 1Ashcon·Tite 1MicroPro Intl. •Lotu\ oe ... elopmcnt 

Corp. Copyright 1986, Klmtron Corp. 

Plus you'll have the added benefits of elec­
tronic file sharing, and the convenience of 

having everyone share the same printer, 
modem, and peripherals. 

And it's so easy to install! Just purchase 
multiuser operating software, some con­

necting cables, and the number of terminals 
you need. Hook 'em together - and away 
you all go on keyboards styled just like the 
IBM AT's! 

T hat's why we call it Personnel Comput­
ing! The .._Kimtron KT-7/PC. It's the dif­

ference between personal computing - and 
what you ought to be doing. 
For more information, or the name of your 
nearest.._ Kimtron dealer, send us our cou­
pon, or call 408-436-6550 today. Toll Free: 
800-828-8899. TWX: 910-338-0237. 

Mail to: 
Kimtron Corp. 
1709 Junction Ct., Bldg. #380 
San Jose, CA 95112- 1090 
D End User D Reseller 12345678 

Name 

Title 

Company 

Address 

City 

State Zip 

Phone#(,, l:iimtron 
Inqui ry 182 for End-Users. Inquiry 183 for DEALERS ONLY. DECEM BER IQ86 • B YTE 253 



The Electronic University Network 

For some time I've wanted to take some courses 

to fine-tune my strategic marketing skills. But 
with a job, a family, a hectic schedule, finding the 
thne to go back to a campus just isn't practical. 

The convenience of the Electronic University 
Network makes it possible for me to take courses 
when I have the thne- even go back for my MBA! 
Although I study with my personal computer and 
modem, no real computer knowledge is required. 

Through the Network, I'm learning with a mar­
keting expert-one-on-one-and since the units 
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I earn are from fully-accredited colleges and 
universities, my company's tuition reimburse­
ment program covers the costs. 
For details on enrollment, fees, participating schools, 
graduate and undergraduate programs, call toll free: 

800 - 22 LEA.RN 
800 - 44 LEARN 

in California 
or send $5 for a 1986-87 catalog to 
The Electronic University Network 
505 Beach Street, Sao Francisco, CA 94133 

Inqui ry 357 



RE·V·l·E·W 

took 2 3 modems from 16 
manufacturers and tested 
them head to head. 

MODEM BASICS 
The word modem stands for modulator 
demodulator. At one end a modem 
accepts signals and converts. or 
modulates. them to a form suitable for 
transmission. At the other end. the 
modem takes the modulated signal 
and converts it back to the original 
signal. 

The modems I tested for this review 
convert digital signals to specific 
tone patterns. send them over an 
audio (telephone) channel. and recon­
struct the digital signal at the other 
end. All the modems included here 
are full -duplex modems; that is. they 
can send information in both direc­
tions at the same time. This is done 
by splitting the available audio chan­
nel bandwidth in half; one modem 
generates tones in the lower half and 
the other generates tones in the 
upper half. 

Depending on the modulation 
method. the modem takes I to 8 bits 
of information and modifies the car­
rier tone in some specific way. Each 
group of bits is called a symbol. The 
data rate is defined as the number of 
symbols transmitted per second. Note 
that the true data rate of a modem is 
some percentage of the bit rate. since 
a symbol can contain several bits. 

The three modulation methods cur­
rently in use with asynchronous 
modems are the Bell I03 standard 
(0-300 bps). the Bell 212 standard 
(1200 bps). and the CCITT Y.22bis 
standard (2400 bps) . 

The Bell 103 method uses fre­
quency-shift keying to send up to 300 

BY STEPH EN SATCHELL 

All modems are not the A number of specific im-An evaluation 
same. 1b find out how much perfections, ca lled impair­
the current crop of modems ments by the telephone in­of modems and their abilitydiffer from one another. I dustry. have been identified. 

23 MODEMS 


to handle impairments 

bits per second in each direction. This 
system sends two tone frequencies: a 
lower-frequency tone for a one bit and 
a higher-frequency tone for a zero bit. 
The data rate is equal to the bit rate 
and can be any speed from 0 bits to 
300 bits per second. The bit rate may 
differ in each direction. although this 
is unusual. 

The Bell 2 I 2 method uses differen­
tial phase-shift keying to send 1200 
bits per second. Each symbol consists 
of 2 bits. For each symbol. the carrier 
wave is shifted four different amounts 
for each of the four possible dibit 
(2-bit) values: 00. 01 . 10. and 11. The 
data rate is fixed at 600 symbols per 
second. or 1200 bps. 

The CCITT V.22bis method uses 
quadrature amplitude modulation to 
send 2400 bits per second. Four bits 
define each symbol. and the system 
uses both 12 va lues of phase shift and 
three amplitude levels to encode a 
symbol. As with the Bell 212 method. 
the data rate is fixed at 600 symbols 
per second and the bit rate is 2400 
bps. 

WHAT GOES WRONG 
Almost all modems work without er· 
ror when the communications chan­
nel makes no changes to the modu­
lated signal. Unfortunately. no tele· 
phone line is absolutely perfect. 
Moreover. the farther the signal has 
to travel. the greater the possibility of 
transmission imperfections. How 
modems cope with these imperfec­
tions separates the good modems 
from the not-so-good ones. 

and methods have been de­
veloped to measure their 
magnitude. Impairments in­
troduce errors by making the 

receiving modem's job of decoding 
the correct symbol difficult (or im· 
possible). As the symbols become 
more complex. symbol corruption 
becomes easier. Thus. a connection 
that passes 300-bps data without er­
ror can completely destroy 2400-bps 
data. 

To understand the source of par­
ticular impairments. you must take a 
look at the telephone connection . 
When you make a call to a phone in 
the same or a neighboring telephone 
exchange. a simple circuit is created. 
The connection between the two 
phones and the telephone company's 
central office consists of a single pair 
of wires from each phone to the 
switches inside the central office. 

When you have to ca ll a significant 
distance- JOO miles or more-the tele­
phone company will split your call in 
two. Instead of carrying both sides of 
the conversation on one pair of wires. 
the call goes on two pairs of wires. 
This simplifies amplifying the signal 
and improves the quality of long con­
nections. Also. the two halves of the 
connection can be sent via long 
distance coaxial. microwave. satellite. 
or fiber optics with far fewer technical 
difficu lties. 

Since the call is split. it is possible 
to have defects in one direction and 
not the other. This is especially true 
with calls that get routed into trans­

(co111i11ued) 

Stephen Satchell (Satchell Evaluations. 16 
Searing Ave.. Morristown . NJ 07960) has 
been active in computer product development 
and evaluation since 197 1. 
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Compaq Portable 
computer 

VU meter Modem 
under 

test 

[> 

REVIEW: 23 MODEMS 


mission systems that multiplex many 
calls into one very high-speed chan­
nel. Digital transmission systems 
alleviate the problem a bit. but they 
introduce problems of their own. 

The main problem with modem 
testing in this type of environment is 
that you cannot depend on getting 
exactly the same call routing from call 
to call. Thus. it is virtually impossible 
to apply exactly the same test condi­
tions to each modem that you are 
testing. Even if you could. that does 
not help someone else decide which 
modem to buy. since they might have 
a completely different set of impair­
ments with which to contend. 

Tu combat this problem. I built a 
telephone connection simulator using 
a Bradley Telcom Corporation 2 A/2 B 
line simulator. a reference modem (an 
AT&T Dataphone II Set 2224B modem 
in loopback mode). a Hewlett-Packard 
44 37A attenuator. passive hybrid 
splitters. and a Ramsa 8210 recording 
mixer (used to synthesize two line 
amplifiers) . I generated test data using 
a BASIC program running on a Com­
paq Portable (see figure I) . 

By using the impairment generators 
in the 2A/2B line simulator and check­
ing for errors on the Compaq. I was 
able to stress the modems to discover 
just how much impairment they could 
take. For each modem. I took 79 
measurements per speed supported: 
that's 2 3 7 measurements for a 
2400-bps modem. The results are 
summarized in figures 2. 3. and 4. 
IEditor's note: Figures 2. 3. and 4 use 
numbers to denote tne 23 modems tested. See 
lne box on page 2 5 7 for tne product name. 
compan~ name. and price of eacn modern .I 

As a fina l check. I used the 1982/83 

AT&T 22248 

(reference 

modem) 


@ Hybrid transformers 

Figure I: The setup of test instruments used in this review. 
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Bradley 2A/2B 
(impairment 
generator) 

Channel of Aamsa 8210 mixer 

End Office Connection Study (AT&T/ 
Bell l.Liboratories Tecnnical Journal. volume 
63. number 9. November 1984) to set 
up a reasonable worst-case connec­
tion that would test how the modems 
handled a mixture of impairments. 

Modem companies use equipment 
like this to check out new modem 
designs. According to applications 
notes provided by Bradley 'Je lcom. 
you loop back the modem through 
the 2A/2B line simulator during 
testing so that the modem is sending 
itself data. No one rea lly uses a 
modem this way. so a more realistic 
condition was to duplicate the user/ 
server relationship. with the server be­
ing an AT&T 2224B modem. 

For impairments involving frequen­
cy. I focused on 20 Hz. 60 Hz. and 
120 Hz in the tests. The most com­
mon frequency used by telephone 
operating companies to ring the tele­
phone bell is 20 Hz. The power-line 
frequency in the U.S. is 60 Hz. while 
120 Hz is the frequency you get from 
a 60-Hz power line after you convert 
it to pulsating DC using a full-wave rec­
tifier. as many electronic appliances 
do. (If I wanted to be international in 
scope. I would have also used 50 Hz 
and 100 Hz.) 

I conducted each impairment series 
four times. The first three times I used 
no filtering and three different signal 
levels: - 5 dBm (decibels referenced 
to I milliwatt). - 15 dBm. and 
- 25 dBm. The fourth time I used a 
great deal of filtering at - 5 dBm. The 
tests are described below. 

SENSITIVITY 
Sensitivity indicates the signal level re­
quired for the modem to recognize 

the initial connection protocol and to 
make an error-free connection on a 
clean line (i.e.. one with no impair­
ments). The results are shown in 
figures 2a. 3a. and 4a. The lower the 
result. the better; that means the 
modem can maintain the connection 
with a weaker signal. 

PHASE MODULAT ION 
If you look at an oscilloscope display­
ing a sine wave that is experiencing 
phase modulation. the waveform will 
wiggle back and forth. Moderate 
amounts of phase modulation should 
not affect 300-bps operation. Since a 
1200-bps or 2400-bps symbol uses 
phase offsets. however. a certain 
amount of jitter will cause symbols to 
be decoded incorrectly. 

In this test I measured the amount 
of phase modulation that the modem 
could tolerate before it began intro­
ducing errors. I performed the test at 
the impairment frequencies of 20 Hz. 
60 Hz. and 120 Hz and recorded the 
minimum and maximum tolerances 
(see figures 2b. 3b. and 4b) . In this 
case (and in all the following tests ex­
cept Error Count). a modem with high 
ratings was able to tolerate greater 
amounts of phase modulation before 
introducing errors. (In this test and the 
following test. the maximum modula­
tion that the line simulator could pro­
duce was 90 degrees.) 

AMPLITUDE MODULATION 
Amplitude modulation tests how the 
modem rejects periodic fluctuations 
in signal level. It is the same as turn­
ing the volume control on the signal 
back and forth at a specific frequen ­
cy. I checked how far I could go at the 
three frequencies of 20 Hz. 60 Hz. 
and 120 Hz and recorded the mini­
mum and maximum tolerances. as 
shown in figures 2c. 3c. and 4c. A 
modem with high ratings could 
tolerate more amplitude modulation 
without introducing errors. 

WHITE NOISE 
White noise is the hiss you hear on 
Jong-distance telephone calls. As this 
gets louder in relation to the signal. 
the receiving modem may confuse 
the noise for part of the signal. 

(continued! 
I 
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REVIEW: 23 MODEMS 


PRODUCT INFORMATION 


The numbers preceding the products 
correspond to the numbers in figures 
2. 3. and 4. All modems are 300/1200 
bps except those marked with an 
asterisk. which also support 2400 bps. 

'I. Model 2233 
Codex Corp. 
20 Cabot Blvd. 
Mansfield. MA 02048 
(800) 446-6336 

$445 

2. 2 I 2AHC 
3. 212AH· 

Cl'S Fabri-Tek Inc. 

$295 
$295 

Datacomm Products Division 
6900 Shady Oak Rd. 
Eden Prairie. MN 5 5344 
(800) 328-6 104 

4. FasTalk 1200 $450 
Universal Data Systems Inc. 
5000 Bradford Dr. 
Huntsville. AL 3 5805 
(800) 663-2252 

5. 	 KM1200S $299 
Kyocera International Inc. 
8611 Balboa Ave. 
San Diego. CA 92123 
(800) 235-1222 

6. 	Smartmodem 1200 $599 
Hayes Microcomputer Products 
P.O. Box 105203 
Atlanta . GA 30348 
(404) 441-1617 

7. Maxwell I 200V 
Racal-Vadic 
152 5 McCarthy Blvd. 
Milpitas. CA 95035 
(800) 482-3427 

8. MultiModem 
'9. MultiModem224 

Multi-Tech Systems Inc. 
82 Second Ave. SE 
New Brighton. MN 55112 
(800) 328-9717 

10. 	Smart-CAT Plus 

Novation lnc. 

20409 Prairie St. 

Chatsworth. CA 913 11 

(818) 996-5060 

• 11. 2400 Plus 
Ven-Tel Inc. 
2342 Walsh Ave. 
Santa Clara. CA 9505 1 
(408) 727-5721 

$295 

$399 
$699 

$495 

$695 

• 12. Courier 2400 
USRobotics Inc. 
8100 McCormick Blvd. 
Skokie. IL 60076 
(3 12) 982-5010 

$699 

13. Rainbow 1200SA $199 
INCOMM Data Systems Inc. 
11 5 North Wolf Rd. 
Wheeling. IL 60090 
(312) 459-8881 

"14 . Model 2400V $595 
Racal-Vadic 
(See address at number 7.) 

I 5. OZ Guardian Model 5 3 3 S 7 50 
Tri-Data 
505 East Middlefield Rd. 
Mountain View. CA 94043-4082 
(41 5) 969-3 700 

16. lntelliModem EXT $499 
BIZCOMP Corp. 
532 Mercury Dr. 
Sunnyvale. CA 94086 
(408) 733-7800 

• 17. Smartmodem 2400 $899 
Hayes Microcomputer Products 
(See address at number 6.) 

*18. 	MultiModem224E $749 
Multi-Tech Systems Inc. 
(See address at number 8.) 

19. OrnniTel 1200 $299 
OrnniTel Inc. 
5415 Randa ll Place 
Fremont. CA 94538 
(800) 654-2785 

20. Model 4000 $499 
•21. 	Model 4024 $750 

AT&T Information Systems 
22 5 Littleton Rd. 
Morris Plains. NI 079 50 
(800) 247-1212 

22 . Cerrnetek Security Modern $595 
Cermetek Microelectronics Inc. 
1308 Borregas Ave. 
Sunnyvale. CA 94088 
(800) 862-627 1 

'23. 2424AD $395 
Cl'S Fabri-Tek Inc. 
(See address at number 2.) 

• Since this review was completed. 
the manufacturer has disconti nued 
this model. 

Enclosures 
& power 
supplies for 
FLOPPY, 
WINCHESTER, 
TAPE DRIVES, 
SINGLE 
BOARD 
COMPUTERS 
8i 
S-100 
SYSTEMS. 

8inch 
5inch 
3 inch 

CUSTOMIZING 
AVAILABLE 

Coll o r write 
for lree 
c a talogs 
a nd 
applica tion 

ass istance ~'~-~~~~=~~~ 

RESEARCH CORPORATION 

8620 Roosevelt Ave. • Visalia , CA 93291 


209/ 651-1 203 


TELEX 510601 2830 ( INTEG RAND UD) 

EZLINK 62926572 


We acce p t BonkAmericard/VISA 

and MasterCard 
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Figure 2: Results of the tests performed on the 23 modems operating at 300 bps. See text for description of the 
tests. Generally. the higher the rating. the better. except for the Sensitivity and Error Count tests. in wfiich the better 
modems have the lowest ratings. 

(a) Sensitivity (dB) 

2 3 4 
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tested how much white noise each 
modem could tolerate at the various 
signal levels and recorded the point 
at which the modem began introduc­
ing errors. The results are shown in 
figures 2d. 3d. and 4d. A modem with 
high ratings could tolerate white noise 
better than one with low ratings. 

IMPULSE NOISE 
Impulse noise is a transient pulse or 
spike caused by lightning. relays. or 
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repairs. among other causes. You hear 
this as a short "pop" on long-distance 
calls. 

I generated an impulse 5 t imes per 
second and measured the impulse 
level the modem could tolerate at the 
various signal levels. The test results 
are shown in figures 2e. 3e. and 4e. 
Once again. the higher the rating. the 
better. Note that I 00 dBm (decibels 
above reference noise) is the 
maximum that the 2A/2B can gener­

ate. This measurement is equal to 
IO dBm. 

GAIN HIT 
A gain hit is a change in the level of 
the received signal for anywhere from 
4 mill iseconds up to hours. On a long­
distance call. a gain hit sounds like 
someone has turned down a volume 
control and (maybe) brought it back 
up. I measured the maximum dip the 
modem could stand before it began 
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(e) Impulse Noise (dBm) 
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in troducing errors by using two dif­
feren t rates of change in gain. In the 
first test I effected the gain change in 
20 milliseconds: in the second I took 
2 milliseconds to go from one level 
to another. Duration of the hit was 
I 00 milliseconds. and I started a hit 
every 200 mi ll iseconds. 

The results are shown in figures 2f. 
3f. and 4f. The maximum gain hit that 
the 2A/2B cou ld generate was 20 dB 
(decibels) . Modems that rate highly in 

this test are more likely to continue 
working reliab ly in situations where 
gain hits are common. 

PHASE HIT 
A phase hit is a change in the phase 
of the received signal. similar to the 
change in level of a gain hit. I used the 
same intervals as in the tests for gain 
hit and recorded the maximum and 
minimum amount of phase shift that 
the modem cou ld stand before intro­

ducing errors (see figures 2g. 3g. and 
4g) . The maximum phase hit that the 
2A/2B could generate was 150 
degrees. 

ERROR COUNT 
Error count is the number of errors 
recorded for each speed the modem 
supports. I set up the line simulator 
for fi ltered frequency response. a 
signal level of - 15 dBm. 10 degrees 

1co11ti11ued) 
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Figure 3: Results of the tesls performed on the 2 3 modems operating at 1200 bps. See text for description of the 
tests. Generally. the higher the rating. the better. except for the Sensitivity and Error Count tests. in which the better 
modems nave tne lowest ratings. An asterisk indicates that a modem was unable to maintain a connection at some 
impairment levels. as reflected in the minimum value reported. 
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of phase modulation at 60 Hz. 2 per­
cent (-33 dB] of second- and third­
order harmonic distortion. white 
noise output of 5 5 dBm (a signal-to· 
noise ratio of 3 5 dB). and gain hits of 
2 dB and phase hi ts of 10 degrees at 
5-second intervals with a 2-millisec­
ond rise and a JOO-millisecond dura­
tion. I counted errors for 2 minutes. 
When an error occurred. the test pro­
gram stopped and waited for no bits 
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for about t-1 second before resuming 
pattern transmission. This ensured 
that the modem had recovered from 
the last error. The results are shown 
in figures 2h. 3h. and 4h. In contrast 
to most of the other tests. the lower 
the rating here. the better. 

CONCWSIONS 
The rigorous testing I employed re­
vealed differences between modems 

that simple "use testing" did not find. 
For example. when I tested the 
USRobotics Courier 2400 modem for 
another publication. I didn't perceive 
that 300-bps operation was more sen­
sitive to line impairments tha n 
1200-bps operation. This proved to 
be true for four other modems 
tested. 

The AT&T Model 4024 stood out 
clearly as the top modem. Although 

I 
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the Model 4024 fared well in most of 
the tests. the bottom line in data 
transfer is the error count. and the 
Model 4024 showed the lowest error 
count at 2400 bps, as shown in figure 
4h. The Ven.'.Jel 2400 Plus came in with 
the next lowest error count. 

At 1200 bps, a number of modems 
ignored the simulated bad connection 
and had no errors at all (see figure 
3h) . I then looked to see how each 

modem stood up to impairments. On 
this basis. I selected these as the top 
five modems for 1200-bps transfers: 
the AT&T Model 4024. the Ven.'.fel 
2400 Plus. the AT&T Model 4000. the 
Multi.'.Jech MultiModem224E. and the 
lntelliModem EXT. All five modems 
were able to withstand the more 
severe impairments and excelled at ig­
noring at least one. 

The error count resu lts also add fuel 

to the controversy over whether 
CCITT V.22bis (2400-bps) modems 
can work. According to my test setup. 
the CCITT V.22bis modems performed 
miserably. (The CTS 2424AD. for ex­
ample, could not make a clean con­
nection at 2400 bps with any attenua­
tion of the signal.) 

Still , users report having good luck 
using these modems at 2400 bps over 

(continued) 
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Figure 4: Results of the tests performed 011 the 23 modems operating at 2400 bps. See text for description of the 
tests. Generally. the higher the rating, the better. except for the Sensitivity and Error Count tests. in which the better 
modems have the lowest ratings. An asterisk indicates that the modem was unable to maintain a connection at some 
impairment levels. as reflected in tfie minimum value reported. 
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significant distances. The 1982/83 End 
Office Connection Study, upon which 
I based the worst-case Error Count 
test. analyzed 6500 directly dialed 
long-distance calls among 20 loca­
tions. Jn that study. over 95 percent 
of the medium-distance connections 
had better measurements (i.e. , fewer 
impairments) than my setup. 

Had I selected values such that 50 
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percent of the connections showed 
better measurements. I suspect the 
2400-bps modems would have had 
lower error counts. This conclusion is 
based on the single-impairment stress 
tests. 

This survey did not test sensitivity 
to radio frequency interference (RFI) 
from AM. FM. TV. CB. and other trans­
mitters. Depending on how bad the 

RFI problem is. it can be extremely 
tedious trying to trace down an inter­
mittent problem. 

I make no claim that this is the 
perfect evaluation for modems. 
welcome advice from all quarters to 
improve my methods. 

Editor's note: If you would like more details 
on the setup of these tests. please send all com­
ments and questions directly to the author. • 

I 
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PASCAL FOR THE IBM PC 

BY NAMJR CLEMENT SHAMMAS 

ln this review I will survey ables and assign each ofWh ich one you choosefour Pascal packages for the them one or more attributes 
IBM PC: Microsoft's MS­ to instruct the compiler on 
Pascal. Pecan Software Sys­ depends on your speci~c needs how to handle and store 
tems· enhanced version of 
UCSD Pascal. Prospero Soft­
wa re·s Pro Pascal. and 
MetaWare's Profess ional 
Pascal. Information on Borland's 
Turbo Pascal is taken from "Turbo 
Pascal 3.0" by Mark Bridger (Febru­
ary BYTE) and is included only in the 
comparative tables and in the bench­
marks. 

MS-PASCAL 
The three-pass MS-Pascal version 3.31 
compiler from Microsoft lets you in­
clude compiler directives in the 
source program or type them on the 
DOS command line while invoking the 
first pass. There is no built-in editor 
in the system. The second and third 
passes are invoked from DOS without 
any parameters and use files created 
by previous passes. You can initiate 
the compile and link process from a 
DOS batch file. 

The current versions of Microsoft's 
C. FORTRAN. and Pascal compilers 
allow the interlinking of object code 
files among them. The linker comes 
with its own set of directives that af­
fect such linking and code-generation 
processes as memory allocation. 
overlay manipulation. and the use of 
a default library name. If you are link­
ing programs that have considerable 
floating-point operations. you can 
select from a number of floating-point 
support libraries to consistently use 
or avoid the 8087 chip. the IEEE float­
ing-point standard. or an alternative 
representation (see table I). 

MS-Pascal supports the standard 
data types (boolean. char. integer. and 
real). It has five integer subtypes: 
short integer (-127 to 127). byte (0 to 
255). standard integer (-32.768 to 

and experience 

32.767). the unsigned integer word (0 
to 65 .535). and the long integer4 
(from minus to plus 2 billion) . Float­
ing-point types include the standard 
real. the explicit single-precision real4. 
and the double-precision reals. 

The single and multidimensional 
super array data types have unde­
fined upper bounds. When you 
declare a variable in the var section. 
you must specify the upper array 
bound. Pointers to super arrays. how­
ever. might delay specifying the upper 
limit until the new() procedure is 
called. This procedure allocates 
dynamic data structures and should 
define the upper array limits. The pre­
defined functions upper() and 
lower() allow program access to these 
limits. 

There are two types of strings: string 
variables. which may vary in length 
from 1 to 32K bytes (no default) . and 
!string variables. which may contain 
up to 2 56 characters. The difference 
between them is due to their internal 
data structures: a string is simply an 
array of characters. while an !string 
contains a length field followed by a 
string of characters. 

Numeric constants in MS-Pascal can 
be of any base from 2 to 36. enabling 
the use of binary. octal. decimal. and 
hexadecimal constants. You can also 
define constants by using expressions 
that involve other previously declared 
constants or as array or record struc­
tures (see table 2). 

MS-Pascal also implements the 
value section. a program area in 
which you can initialize defined vari­

them and how to define their 
status between routine calls. 

The compiler supports the 
standard Pascal tor ... do. 

while. and repeat . . . until loop con­
structs as well as two additional loop 
control statements. The break state­
ment provides an exit from the cur­
rent loop. while cycle lets you skip the 
rest of the current loop iteration and 
resume processing at the next itera­
tion. 

MS-Pascal also supports the stan­
dard it and case constructs. and case 
is extended by the catch-all otherwise 
clause. Conditional (Boolean) expres­
sions are evaluated sequentially. The 
tested expression is written as a series 
of and then or or else subtests. Once 
an and then subtest is found to be 
false. the remaining subtests are not 
evaluated. Similarly, once a subtest in 
an or else clause is found to be true. 
further evaluation is terminated. 

Functions and procedures can con­
tain attributes that direct compiler­
generated code. These include for­
ward (for forward referencing). extern 
and public (for external referencing) . 
origin (for subprogram addressing). 
fortran (for multilanguage interfacing). 
interrupt (for hardware interfacing). 
and pure (for optimizing). MS-Pascal 
also contains a large library of func­
tions and procedures that provide 
such services as data-file system ac­
cess. dynamic variable allocation. 
data conversion. mathematical func­
tions. extend- and system-level intrin­
sics. string manipulation. heap man­

(continued) 

Namir Clement Sfiammas (4814 Mill Park 
Court. Glen Allen. VA 2 3060) is a freelance 
writer and columnist for several microcom­
puting magazines. 
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agement. and semaphore routines. 
There are no routines to support high­
resolution graphics. cursor and screen 
control. or windows. but such support 
is available elsewhere. 

MS-Pascal version 3.31 

Type 
l anguage compiler 

Company 
Microsoh Corporation 
16011 Northeast 36th Way 
P.O. Box 9097017 
Redmond, WA 98073-9717 
(800) 426-9400 

Format 
Two double-sided, double-density 
51/4-inch disks 

Computer 
IBM PC, PC XT, or PC AT with PC·DOS 
2.0 or later, 256K bytes of memory, and 
two floppy disk drives: 8087 math 
coprocessor chip optional 

Documentation 
Two three-ring manuals: a 359-page 
user's guide and a 392-page reference 
guide 

Price 
$300 

The language supports readable 
ASCII and binary data-file structures. 
MS-Pascal has three file access 
modes: sequential. direct (random ac­
cess). and term inal (simi lar to sequen-

UCSD Pasc;al version 4.2.1 

Type 
Language compiler and environment 

Company 
Pecan Software Systems Inc. 

1410 39th St. 

Brooklyn, NY 11218 

(800) 637-3226 (outside NY) 
(800) 457-3226 (NY only) 

Format 
Three double-sided, double-density 
SV•·inch disks; PC-DOS 2.0-compatible 
disk format 

Computer 
IBM PC, PC XT, or PC AT with a 
minimum of 128K bytes of memory, two 
double-sided disk drives, monochrome 
or color display, graphics adapter, and 
PC-DOS 2.0 or later: 8087 math 
coprocessor chip optional 

Documentation 
594-page bound manual 

Price 
$99.95 

tial but used with printers and 
terminals) . 

MS-Pascal provides support for 
modular program deve lopment 
through modules (programs that have 
no body but contain functions and 
procedure declarations) and units 
(more evolved libraries composed of 
the interface and implementation sec­
tions). The interface section declares 
the exported routines by the unit It 
also contains the constants. types. 
variables. procedure and function 
headings, and optional unit ini­
tialization. The implementation sec­
tion contains the complete routine's 
definition as well as those of local 
routines (see table 2). 

UCSD PASCAL 
UCSD Pasca l version 4.2.1. with its en­
vironment and operating system. runs 
on top of the MS-/PC-DOS operating 
system. You use the PSYSTEM.COM 
fi le to boot the p-System; however. the 
MS-DOS DIR command won't catalog 
the contents of p-System volumes. 
The environment consists mainly of 
the buil t-in editor. compiler. linker. 
filer. DOS fi les. assembler. debugger. 
monitor. and program driver. 

The Edvance editor is a single-file 
built-in editor. Beyond the normal cur­
sor movement. text modification. and 

Pro Pascal version 2.14 

fype 
Language compiler 

Company 
Prospero Software 
190 Castelnau 
London SW13 90H, U.K. 
Telephone: 01 ·741 8531 

Format 
Two doubie·sided. double-density 
5'/•·inch disks; PC-DOS 2.0-compatible 
disk format 

Computer 
IBM PC, PC XT. or PC AT with a 
minimum of BOK bytes of memory and 
200K bytes of disk storage; 8087 math 
coprocessor chip optional 

Documentation 
220-page three-ring manual 

Price 
$390 

Professional Pascal version 2.5 

Type 
Language compiler 

Company 
MetaWare Inc. 
412 Liberty SL 
Santa Cruz, CA 95060 
(408) 429·6382 

Format 
Seven double-sided, double-density 
5 1/• ·inch disks 

Computer 
IBM PC, PC XT, or PC AT with 227K 
bytes of memory, a minimum of 1.5 
megabytes of hard disk storage (2.5 
megabytes recommended), and PC· 
DOS 2.0 or later: 8087 math 
coprocessor chip optional 

Documentation 
500-page three-ring manual 

Price 
$595 

text formatting capabilities. the editor 
has two buffer-management com­
mands to extend the file buffer and 
write parts of it to a disk file. The 
editor lets you create a new function 
or macro by recording a sequence of 
keystrokes. Moreover. the program 
can read such functions from the text. 
Nested editing is also permitted. 

The UCSD Pascal compiler trans­
lates source code into either p-code 
(by default) or native code (by using 
a compiler directive). You can include 
a number of directives in the source 
code to permit actions such as con­
ditional compilation. I/O checking. in­
dex range checking. determination of 
single- or double-precision floating­
point representation. or quiet com­
pilation to prevent displaying compila­
tion progress information. Other ver­
sions of the compiler produce code 
using the 8087 chip and a library that 
supports BCD math. When the com­
piler detects an error. you can choose 
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from a number of alternate courses 
of action such as resuming compila­
tion to catch more possible errors. 
halting the compi ler. invoking the 
edi tor to point to the offending text 
location. and sending the error mes­
sages to the printer. 

The linker enables you to link as­
sembly language routines into a 
UCSD Pascal compi lation. You can 
also link native code routines to­
gether. When you compile a source 
program into executable code. you 
need not explicitly invoke the linker: 
the compiler will automaticall y ca ll it 
(see table I). 

The standard scalar data types 
(boolean, char. integer, and real) are 
supported. Long integers are available 
and can be defined as integer[n). 
where n is an unsigned integer rep­
resenting the number of digits to a 
maximum of 36. You can use real data 
types as single- or double-precision 
numbers. depending on the compiler 
directive invoked. UCSD Pasca l also 
has predefined string data types with 
default and maximum lengths of 80 
and 2 5 5 characters. respectively (see 
table 2). 

Procedures and functions can use 
the forward attribute for forward ref­
erencing. passing parameters by value 
or reference. The language supports 
conformant single- and multidimen­
sional arrays. The lower and upper 
range of each array dimension is 
assigned to variables whose type is 
indicated after the range expression 
in the form array [low ... high;type] 
of type. Within the functions and pro­
cedures. you access the array limits 
through the upper() and lower() 
special variables. The language also 
implements loops and decision­
making constructs without language 
extensions. 

UCSD Pascal supports single micro­
processor pseudoconcurrent pro­
cesses. These processes must be 
global to the program and cannot be 
declared within other procedures and 
functions; nested processes are not 
allowed. You use "the procedure start 
to initialize each concurrent call. Each 
process triggered must have a pro­
cessid. priority. and stack size as­
signed to it. Process synchronization 
is carried out by using the predefined 

Table I: General information about the four compilers discussed. as well as 
Borland's Turbo Pascal. 

MS-
Pascal 

UCSD 
Pascal 

Pro 
Pascal 

Professional 
Pascal 

Turbo 
Pascal 

Version 
Native code 
P-code 
Number of passes 
Linker 
Assembler 
Debugger 
Built-in editor 
Syntax-oriented editor 
Requires hard disk to run 
Price 

3.31 
Yes 
No 
3 
Yes 
No 
No 
No 
N/A" 
No 
$300 

4.2.1 
Yes 
Yes 
1 
Yes 
Yes 
Yes 
Yes 
No 
No 
$99.95 

2.14 
Yes 
No 
3 
Yes 
No 
Yes 
No 
NIA" 
No 
$390 

2.5 
Yes 
No 
1 
No 
No 
Yes 
No 
NIA' 
Yes 
$595 

3.0 
Yes 
No 
1 
No 
No 
No 
Yes 
No 
No 
$69.95 

·Not applicable. 

type semaphore and a number of 
predefined procedures. A semaphore 
monitors the number of processes 
waiting in a queue and an integer 
count. The seminit procedure ini­
tializes the semaphore and the count 
number. You use the procedures 
signal and wait for interprocess syn­
chronization : both take a semaphore 
as an argument. A concurrent process 
can associate hardware interrupts 
with a semaphore using the pro­
cedure attach. 

The compiler allows both sequential 
and random access binary-formatted 
1/0 operations. but only sequential 
ASCII-formatted file structures are 
permitted. Untyped file 1/0 is sup­
ported. block 1/0 is performed 
through blockread and blockwrite. 
and device 1/0 is also implemented. 

UCSD Pascal contains five units that 
perform a variety of important tasks 
including advanced screen control. 
1/0 redirection and program chaining. 
turtle graphics. accessing IBM PC 
hardware features. PC-DOS file access. 
and data segment access. 

PRO P ASCAL 
Of the four packages reviewed. Pro 
Pascal version 2. 14 adheres most 
closely to the ISO standard Pascal. but 
with a number of language exten­
sions. The main package components 
include a compiler. linker. symbolic 
debugger. and librarian; the com­
pi ler's components include two utili­
ty programs. a cross-reference gen­

erator. and a configurator. It has no 
built-in editor. 

lb select a library for inclusion in a 
compilation. you must first make a 
copy of it and name that copy 
PASLIBOBJ. The three-pass Pro Pascal 
compiler automatically chains to the 
linker if it finds the PASLIBOBJ library. 
Otherwise you must explicitly link the 
object code file with a selected library. 
You use a linker switch to perform 
selective linking with only those 
routines that are referenced in the 
program. You can invoke the linker­
or the compiler-in its interactive 
mode by not entering an object file­
name. In addition to prompting for 
the object filename. the linker will also 
ask you a number of questions con­
cerning stack size. creation of a 
module map. a public and external 
routines map. a segment map. and 
overlays. The four avai lable run-time 
libraries correspond to the four possi­
ble combinations of supporting smal l 
or large memory models and running 
with or without 8087 support (see 
table I). 

Pro Pascal supports the following 
basic data types: boolean. char. in­
teger. real. long real. and string. The 
integers are implemented as long in­
tegers with values ranging from minus 
to plus 2 bi ll ion. Long reals have a 
wider value range (l.1-308 to 3.6308) and 
use 16-digit precision; reals have 
7-digit precision and range from 5_9-39 

to 6.838 
: strings have a maximum size 

1wnlinued) 
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Tuble 2: A comparison of the various available data types. program components. 
and special features. 

UCSD Pro Professional Turbo 
MS-Pascal Pascal Pascal Pascal Pascal 

Binary constants Yes No No Yes No 
Octal constants Yes No No Yes No 
Hexadecimal constants Yes No Yes Yes Yes 
Structured constants Yes No No No Yes 
Short integers 

(-127 through 127) Yes No No No No 
byte (0 through 255) Ye s No No No Yes 
Unsigned integers 

(0 through 65,535) Yes No No Yes No 
Long integers Yes Yes Yes Yes No 
address Yes No Yes' Yes' Yes• 
Absolute variables Yes No No Yes Yes 
Double-precision reals Yes Yes Yes Yes No 
8087 support Yes Yes Yes Yes Yes2 
BCD reals No Yes No No Yes2 
Extended reals No No No Yes No 
Enumerated types Yes Yes Yes Yes Yes 
Subrange types Yes Yes Yes Yes Yes 
Set types Yes Yes Yes Yes Yes 
Open arrays Yes Yes No No3 Yes• 
Conformant arrays Yes No No No No 
Procedural types No No No Yes No 
Functions return 

structures and arrays No No No Yes No 
Maximum string size 32K 255 255 64K 255 
BiVbyte manipulation Yes No No Yes Yes 
Byte/character 

manipulation Yes No No Yes Yes 
case with else clause Yes No Yes Yes Yes 
Concurrent processes No Yes No No No 
DOS call Yes No Yes Yes5 Yes 
High-resolution graphics No Yes No No Yes 
Iterators and extended 

for loops No No No Yes No 
In-line machine code No No No No Yes 
Interrupts Yes No No Yes Yes 
Labeled loops No No No Yes No 
Macro preprocessor No No No Yes No 
Procedure/function 

parameters Yes Yes Yes Yes No 
Screen/cursor control No Yes No No Yes 
String manipulation Yes Yes Yes Yes5 Yes 
User-definable operators No No No Yes No 
Window support No Yes No No No 
64K-byte code/data limit No No No No Yes 
Chaining No Yes Yes No Yes 
Export abstract data 

types No No No Yes No 
Modules Yes No No Yes No 
External routines Yes Yes Yes Yes Yes 
include files Yes Yes Yes Yes Yes 
Overlays Yes No Yes Yes Yes 
Segmentation No Yes Yes Yes No 
unit libraries Yes Yes No No No 

' As a function. 
' Option available through a special version. 
' Feature available through pointers. 
' Limited to strings. 
' Imported from external available libraries. 
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of 2 5 5 characters. Pro Pascal uses the 
usual string-manipulation routines 
and supports the FORTRAN-like com-
man declaration to make variables 
available to other segments (see table 
2) . 

Functions and procedures follow 
ISO standard Pascal. Thus. you can 
pass parameters by value or by refer­
ence: Pro Pascal also supports func­
tional and procedural parameters. The 
compiler contains the forward and ex­
tern directives and has additional pro­
cedures and functions including rou­
ti nes to chain programs. link overlays. 
PEEK. and POKE. It also supports 
standard loops and decision-making 
constructs. The case statement allows 
the otherwise clause. 

A special library of external routines 
performs port 110. makes calls to the 
operating system. and lets you per­
form error handling. The compi ler has 
procedures that help a "parent" pro­
gram start executing a "child" pro­
gram. While the child program is run ­
ning. the parent program is on hold. 
When the child program terminates. 
the parent program can resume ex­
ecution. You can have nested child 
processes. and there are procedures 
to terminate those processes and free 
the memory space they used. 

Like other Pascal implementations. 
Pro Pascal supports ASCII and binary 
file structures and has random and se­
quential access for binary-formatted 
files and sequential access for text 
files. It also allows an applications pro­
gram to append data to the end of an 
existing sequential file. Other routines 
let an applications program rename 
and delete a file. return a file's file-
control-block address. and verify a 
filename. 

PROFESSIONAL PASCAL 
Professional Pascal version 2. 5 has 
some interesting language extensions 
influenced by Ada and Modula-2 . It 
supports the 8087 chip and includes 
a number of utilities to handle various 
tasks such as console 1/0. heap man­
agement. interrupts. sorting. string-
manipulation procedures. and oper­
ating system services. It requires a 
hard disk and has no built-in edi tor. 

You can choose from five memory 
1con ti1111ed) 



Family Affair 


Choose from a family of 4 modems -- the 1200 baud modems at $139 & $149, 
and the 2400 baud modems at $299 that offer unbelievably great 
performances and make you wonder why everyone else charges so much! 

You can be sure that the Qubie' family of modems 
are of good stock. Our latest editions, the 2400I 
Internal Modem Card and 2400E External Modem 
are proof positive what good b reeding can 
accomplish. These state-of-the-art modems are 
CCITT V.22/V.22 bis, Bell 212A Compatible, and 
2400/1200/600/300/llObps. 

Our modems are fully compatible with a ll Hayes 
software commands . Software packages such as 
Crosstalk, Smartcom II, and Sidekick will work 
flawlessly . Both the 24001 and 2400E are equipped 
with Automatic Adaptive Equalization which 
automatically adjusts to the telephone line and 
increases performance and decreases the error 
rate. 

The 24001 Internal Modem Card fits into any 
expansion slot, as it is a compact half-card 
modem. It's designed specifically to operate in the 
IBM Personal Computer PC/XT/AT family and 
compatible computers. The rear panel has two 
RJ-1 lC modular telephone jacks for the telephone 
line and the telephone set. The modem can be set 
for COMl or COM2. The 24001 modem allows 
asynchronous communications with remote com­
puters and other data terminal equipment over 
standard voice grade telephone lines. The 2400E 
External Modem offers the user a synchronous or 
synchronous communications. The 2400E is en-

No Risk Guarantee 

II you are not comple te ly sa tisfied with your pu rch aee, you may rotu1n it 
within 30 days of pu rc hase fo r a co mp lele refund, includin g th e coet to 
se nd it back . 1£ you can g et a._ny d ealer or competitor lo g ive you th e same Ho 
IUll &urul•, b uy both and rel urn lhe o n o y ou d o n ' ! like . 

For fais test d elivery, :rien d cos hier's: ch eck, money o rder, or ord er by 
M.aaterCnrd/ Viea . Pereona l C hecks o ll ow 18 daye lo clear. Company 
purch o.ee o rder!J e. ceepted, ca ll fo T p Tior o uth o d .za tion . C ali lornia rceidonta 
"dd 6% sales lax. 

closed in a slimline plastic enclosure. The front 
panel displays the eight modem status indicator 
lights. It works on any computer or terminal with 
an RS-232C serial port. 

Not to be forgotten are our 300/1200 baud 
modems. The Internal Modem Card is designed 
for the PC, PC/XT and most compatibles; it 
occupies one full length slot and the internal 
speaker lets you know the call progress. An 
RS-232 serial port is standard, COMl or COM2; 
you can use the port for other peripherals when 
the modem is not being used. Our External sta nd 
a lone modem can be used with any computer or 
terminal which utilizes an RS-232C serial port. It 
also comes with 8 status indicator lamps and a 
snap off front panel that allows for quick setting of 
the switches for all types of communication 
packages. At $139 and $149, these are the best 
price/performance modems for most commu­
nications. 

lllafs la A (Sw)l..7 

Everything, if it' s a Qubie' supported product. We 
a t Qubie' stand behind what we sell . Our 30-Day 
"No Risk Guarantee", our one year warranty and 
48 hour turnaround on warranty repairs are proof 
that our products are of the highest quality. 

Department BQUBIE' 507 Ca lle San Pa blo 
Ca marillo, Calilornia 93010 

Inside California Outside California 

805-987-9741 800-821-4479 
Lond on (01) 223 -4 5 69 Syd ney (0 2 ) 579-3 3 2 2 
Paris (01) 321-531 6 Ca n ada (403) 4 34-9444 

Hou rs: M - F 8 a m - S pm PTZ Sal 8 a m . 12 a m PTZ Inquiry 298 

http:purcho.ee
http:V.22/V.22


ACCELERATOR 80286 
TURBO BOARD 

.!. 
• Rtms with IBM PC. XT and r: r p 

compiWbles 
• Wtth 1he Turbo ca1d. 

your PC wtll tun 1 times 
la.Situ lhan IBM PC, XT 01 
3Yo lasrer than 6 MHl IBM AT 

• t6 n11 80286 das1gn 
• Accepts optiomrl 80287 

Marti Co· processor 
$399 

AT MULTIFUNCTION 

• OIC mulllfuncrion A TtOKI 
• Hold up 10 2 MB I 64K 01 256K > ,,l,1r1r n 

• I prtrortcJ. 2 seruu and' game pofl t)C\A 

• Come with chip rester. RAM disk 
,1nd spooltu p1091am FCC CliJ\ 

'CCClau 9 $169 
V il em lJSA AT Version ll6 b1I) 

• XT size I011'lHJf Xf Vorsion (8 b11J$149 
• Wesr~rn Dfg11a1 Chlpser 

• Conlfol 2 hard djsks and 2 lloppy dr1vos 

• Teac1Fu11tsu1Toshlba 
• 112 Hr size 12MB 

• High Re!lability 
• Low Powor Cons11mp11on 360K 

l56K RAM ( 150 n$/ $27 
$9 

• Compal/Ota Wllh A T. ~T and PC 

• 0 wmt Slota. work WJ th any vJdoo 
dJsplify card ;rnd mulllfunctron cauJ 

• Full s1fa, 8 slots 
Powo1 srrpply 

IJOW 
• 1!2 :ma 4 &lots 15W 
• slim/me. 3 long snd 70W 

1 Shot I SIOlS 

QIC MONOGRAPHIC 

• 720 x 349 Rasoluf1on 
• Ha1cules comP11t101a 
• Runs LoluS I 23 Gr1iphrc1 
• P1m1e1 Port 

$95 
QIC COLOR CARD 

• IBM Colot Cttrd compM1lJlo 
• 16 C010t$, 640 x 200 "!SOiution 

• Koytronrcs 5151 styla kayboa1d 

• IBM PC/ XT. Ar compaltblt1 

• 95 key.s .lcayboard • LED ltgh rs $88 
QIC EGA EMS BOARD MONO & 110 CARD POWER SUPPLY 

• IBM EGA compa P1UIO 
• 640 • 350. 15 colors 
• 720 • 348 mono 
• 640 x 200 color $249 

• EKpand:Jbfo tip 2MB 
• Comp.1til>lo with IBM. PCI X T 
• Fully sockotod w1W partly chuck 
• Lo1ustln10llM1crosolr compartblo 

$139 
800-843-0806 (Sales) 

TAPE BACKUP.. 

• Backup 20MB in less than .5 mm11tos 
• lmega Me-by-lite lMCkup and res1o' e 
• Menu driven soltwaro 
• 	 tnrc1changeifO/e OMA. DOf"t add1css 

;:md m1crr11pr 

• 60MB rupo Backup 

• WMB Cas-scuc 
Tape backup 

$794 
$599 

$879 

$699 


MODEM 


$128 

EVER EX 


EVERCOM 


• Comas w11f1 Bfl·Com Softwtttn 

• 112 SJlO 30011200 Baud Modem 
• Fully Hayes, Bell rD3 & 212 compallblo 
• SuppotU Com I , 2.3,& 4 

• Exrorn41I 300 1200 Baud $189 
• J200J?400 8itud mtouml $289 

112 !C1le modom 
• Modom, m111ttfunctton catd $289 

HARD DISK 

• 20 MB Seagt!fo 112HI 

C 0 0 

htud di.sl{ (wi rh conllollor} 

VISA $369 
..ucam~ 

•!~:-/,~~~~~::, r12111 trnrd disk t65 IAsJ $499 
• 20MB Soaga ta luff Nt httrCI disk (40 M !i1 $528 
• JOMB Saagata lull Ht hntd disA (40 M$) $628 
• 40M8 Songnlo lull HI norddl<k f40M$) $759 

TURBO XT 


• 	8088 CPU (4 77 and 8 MHt 
l<ayboard swrtchablD) $659 

• 8 Ewpansion slots 
• 640K Momory on Molhorboatd 
• 360K Dnvo wilh contmtl1u 

f 	 t- l IJIU fl 
• 150 W powor Juppty 
• 	Koytron1c 515J · compal rble 

kayl)oa1d 

• Sodal for 8087 Marn Co-proce$sor 

OIC ltt ~1•,11ct1 11 Ct11cJrtOQ/C RESEARCH (408) 942-8086 (CA) S«!.itg•Un T;mdoo Hm~um_ 
INCORPORATED Tech support (408) 942·0856 HOlyM eo1111. IBM ;If@ lr itdelfl.AtkS 

11J?F< W111h•,-:i1n fM SwtP "A 
Cif(•nv•Pw It ttM2f> QI IJ\t•u l l"fPl"C:llYCI CQmp.<1nl("S753Ames A11&. Dealer and O uanl ity n 171 t;QR R9(n

Miipitas CA 95035 discount ar'e available 

$139• Hou;;ules compa t1blo gmph;cs 
• MonocNOmt! tugh 1oso1urion 770 "348 
• PantlltJI p1mler porl • Game potr 
• Sen.'Jt comnum1c.u1on port 

• PC, X T compa rlblo 
. , Powor Jonas 101 drivu 

1.J!;W 

150W 

$79 
$89• Rellnbla 

Policy 
Fla1urnee1 Items mul bl!! :.1!J -'1itJ W nOI mod1l1(l'!1 or 
dollm;)QC!d w11n 1ut w1.1r11tfll'r' c•rd"1, rTUnwtlsaoo p.:u:.'l.1101ng 
1n1ac t Aerurf!led 11em:s mut1 oe ~nipped l'l•.:tf>.'1.(1 MIO 
•n~u·~ Ind mut ! bC.t.r aOIC H"ltJrn A~l~on111111Jn IRA1 
on lh4t 5'h1p(1•ruj !;abet C•ll OIC Cuslomer Suppo•l 
Ck!pnirimool •or AA Na crftd1t 1&~ :11111" 3Dd11y11. rrom 
dl\la o l Yl!~nl 
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models of the compiler. depending 
on the size of your source programs. 
You can invoke compiler directives 
either directly from the DOS level or 
as Ada-like pragmas (directives 
embedded in the source text) . Profes­
sional Pascal has no linker of its own 
and uses Microsoft's; however. a 
macro preprocessor is available (see 
table I). 

Professional Pascal supports all the 
standard Pascal data types as well as 
the following scalar types: cardinal. or 
unsigned integer (inspired by 
Modula-2). long integer. and long and 
extended rea l. Thus. three floating­
point types are provided. While their 
actual precision is machine-depen­
dent. it can be expressed as real < = 
longreal < = extreal. Strings have a 
max imum size of 65.535 characters. 
When you declare str ing variables. 
you must define thei r corresponding 
sizes in parentheses. This requirement 
is dropped when you declare string­
typed parameters in the formal argu­
ment lists of procedures and func­
tions. Thus. routines can handle 
strings of vary ing lengths. 

Numeric constants can be repre­
sented in nondecimal bases: The 
available range is from 2 to 16. thus 
enabling the use of binary. octal. and 
hexadecimal in addition to decimal 
and constants. You can also use con­
stant expressions wherever constants 
are expected (see table 2) . 

You can initialize variables in a value 
section. which is similar to MS­
Pascal's. The compiler offers typecast­
ing. a C feature. to direct the data type 
of an expression. It is useful for con­
trol ling the results of expressions in­
volving different types of integers. You 
can retype variables with an external 
pseudofunction that helps to get 
around Pascal's strong typing. Expres­
sions can contain the assignment 
operators. thus permitting multiple as­
signments such as x : = y : = 1.23 
among compatible types. There are 
also many operators for pointers and 
addresses including addition. subtrac­
tion. and a set of logical comparison 
operators (=, < > .< , > , >=, < =). 
The declaration block is borrowed 
from Ada and allows you to declare 
temporary variables inside the body 

(co11ti1111ed) 

The Great Elpanse 


Turn Your Basic PC Or XT Into A Powerhouse 
With A Oubie' XTKit. Our 1-2 Punch Lets 
You Create The Ultimate (And Affordable) 
Enhanced AT. 

IT....._. 
ATK-1 BT4a & AT4X4Plm (IUD) $1099 
An.a BT4a & AT4X41'1ua (lllb) $1189 
ATX-3 BT4a & AT4lUl'lua (816) $1199 
42 Meqebyte DrlH , Ru1111 AU The Popular AT 
Soltwu-. 40 M1•c. Acc111 Time, Voice CoU 
Driv•11 Heed• With Cloeed Loop Servo Posi­
lio11illq. 1'11.ll·Hel11ht t111lt HelUle Automaticellv 
R•trecl 

Your AT is no toy -- it's a serious piece of 
computing equipment which requires the 
finest in peripherals to unleash its power 
and potential. Qubie' ATKits are the 
solutions to turning an unenhanced IBM 
AT or compatible into a supercharged 
system which will run circles around the 
IBM "Enhanced" Models. 

A powerful AT needs a hard dislc with 
the capacity and the speed to supply 
data last . Ou.r BT42 hard drive has a 
formatted capacity of 42 megabytes and 
30 msec. access time. Also included is 
the "Dreamboard" ·- the AT4X4Plue. It 
has up lo 4 megabytes available, a 
parallel and serial port standard, with 3 
more serial ports optional. 

Savvy buyers have long been aware that 
they can eave money by buying a 
sinqle-drive PC or XT and add their own 

No Bisll Qiuantee 
U you a.re not completely aallslled with your 
p urch ase, you may return it wilhin 30 days of 
purchase for a complete refund, Including the 
coat to send it bac.k. If you can get any dealer or 
competitor lo give you the ea.me 11 liD kwulM, 
buy both and return tho one you don' t like. 

For fastest dolivery. send cashier's check, 
money order, or order by MaaterCard/ Viea. 
Personal Check• 4llow 18 daya to clear. 
Compony purchase order• accepted, call for 
prior authorization. California residents add 
6% ~lea tax. 
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IT...._.D 
XTS-1 J1Ca.O & BT8Pl119 (384SJ $899 
~!'Ola & BT8Plue (384K) $1189 
BT6Plua With 384lt Memo.,, Serial Alld Paral· 
lei J'orhl, Clock/Oale11dar, Jm)RJVI A11d 
BTSPOOL S!oftwar., B.25'' Co11troller, 20 Or 42 
Meqabyte Hnd Dillk. Cablee, ldlr lloltwara 
Alld t1Hl'I Ma11ual 

multifunction card and ha.rd disk. Now 
you can get the power you need at a 
price you can afford. The BT6Plus has all 
the features you expect of a multifunction 
card; 384K of memory, serial and paral­
lel ports, battery-powered clock/calendar 
and optional game port ($20) . You also 
qet print spooling and RAM disk soft­
ware. The Qubie' PC20 hard disks oiler 
the beet available combination of per ­
formance, ease of installation, and reli· 
ability . ldir software completes the lcit. 

We really go the distance for you al 
Oubie'. But don't just take our word for 
ii . Our exclusive 30-Jlly lfo lilll llluul• 
speaks for iteeli. Our top notch technical 
support staff is here to answer any 
questions you might have during instal ­
lation or operation. With our one year 
warranty, your satisfaction is assured; 
but if anything should breakdown, our 
48-Hour turnaround on warranty repairs 
will have you baclc up in no time. 

QUBIE'
Department B 
507 Calle San Pablo 
Camarillo, California 93010 

Ineido California 

805-987-9741 
Outeide California 

800-821-4479 
London (01) 223·4569 Sydney (02) 579-3322 
Paris (01) 321-5316 Canada (403) 434.9444 

Houra: M -F Bam - Spm PTZ 
Sat Sam - l2pm PTZ 
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Drafix 1: The experts agree. 

For months we've been telLing you that Dralix I 

delivers incredible CAD performance for only S295. 
1ow someone el e agrees-the experts. 

" Drafix I features a remarkable u er inter­
face tJ1at is easy to learn and use- perhaps 
the best on any CAD." -PC Magazine 

EASY TO USE. We designed Drafix I so anyone 
ran reach one-to·one productivity far more quickly 
than with other CAD software. 

111e entire menu hierarchy is on display all of 
the Lime so there's no search ing, backtracking or 
memorizing required. 

Snap-mode options are continually shown on 
the left screen border and can be selected on the fl)• 
hy mouse or single keystroke. And roll-clown menus 
give you instant access to the virtual!)• unlimited 
drawing, display and editingoptions. 

" Drafix I is more than most people will 
ever need and costs an order of magnitude 
less than a full copy of AutoCAD (S2 ,750)." 

-PC Mt1gazi11e 
POWERF LFEiffURES. Feature for feature, 

Dralix I offers all the 2-D CAD capabili ties of the 
expensive programs such as AutoCAD 2. 5. In fact, 
many features which were recent!)• added to 
AutoCAD such as multiple colors and linetypes per 
layer, drawing ellipses and polygons, exploding a 

symbol and rotating, sc:11ing, stretching and trim­
ming objects have always been offered in the 5295 
Draflx I package. 

DrafLx I is a breakthrough in design that organ­
izes sophisticated CAD funt1ions into smooth, fast , 
accessible operations. You don't need to write or 
huy macros to take adv<mtagc or Drafix l's power. 

If you have an IBM PC or compatible and a 
graphics card you're ready to go. 

Even lf you already have AutoCAD, Dr.ifix I 
is still a smart bU)' because we offer "OITO", a 
Drafix/AutoCAD file exchange utility. This allows 
you to expand your design capality for a lot less 
mon y and take aclvan111ge of applications software 
providing tl1e DXF format. 

And, since Dral'ix I is not copy prOLected, no 
special hardware lockini: devices arc required. 

" Undeniably the bcsl CAD buy in lown." 
-PC CADD, A Buyer 's G'uide 

EW DITTPl.O'rl'ER OPTION. Drafix I is even a 
better buy with the new Drafix DotPlotter utility 
which eliminates tile need for expensive pen 
plotters. 

It allows you to use your dot matrix printer or 
l:1Ser printer for high resolution hard copy output. 
You am print to fi t or tt> scale, In landscape or por­
trait orientation :md can even print a large t!rawing 
from multiplepages. 

For the cost or a cop)' of AutoCad, Drnfix I with 
tl1c new DotPlotter option gives you an entire 
workstllion. 

"At S295 DrafLX I is a steal ." 
-Arcbilcclural 7ixbnology 

ANO-RISK, HITAL SOL TION. Thous:!Ilds of users 
have tried us and agree. And you can get an e1•cn 
better bargain by taking advantage of our low-cost 
Drafix CAD-Kit with opt ions. 

Buy the Drafix I with mouse for just S395. Or 
choose the digitizer solution you net>tl and get the 
entire package for flS low as S595. Our Kurta Series 
One pads offer an integrated rower supply and exccp· 
tionally small footprint with adive arear ranging 
from 8Yi "x \I " to 12"x 12" to 12"x I ·: 

Whatever you decide you c:m't lose with our 
~O·day money back guarantee. 

Use our toll-free number and any major m'dit 
card to order your cop)' of Orafix I today. 

The experts call us the "best bet for affordable 
CAD." All it takes is S295 to draw your own 
conclusions. 

Order Now! Call Toll-Free! 

1-800-231-8574 
Ext. 150 

0 Drafi.x I S295 
0 Drafix I with Mouse 

Systems Field Mouse 5395 
0 Drafix I plus Kuna digiti7.er 

Kurta 8\h II Series I s59; 
Kurta 12x 12 Series I S 95 
Kurta 12x 17 Series I S895 

0 Drafix DotPlotter 
(high resolution 

graphics dot matrix 
printer output) S 45 

0 Orafix I large Plot 
(D &E si7£ plottJng 

capability) SI 0 
0 OTIO (AutoCAD file 

exchange utility) S 95 
0 Symbol Libraries 

Archiu.•t1ur.u s 80 
Mechaniatl 

Engineering S 80 

Check, money order, Visa & 
MasterCard accepted. Dealer 
inquiries welcome. 

FORESIGHT 
RESOURCES CORP'" 

932 Mass.1chuse1L~ 
l.awrcncc, KS 66044 
913/84t-1121 

Inquiry 13 S for End-Users. 
Inquiry 136 for DEALERS ONLY. 
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REVIEW: 
PASCAL FOR THE IBM PC 


of the program or routine. 
Professional Pascal supports stan ­

dard Pascal loops and two loop­
control statements. The first state­
ment. cycle. is used in the for. while. 
repeat and iterator loops to bypass 
the remaining portion of the loop and 
continue with the next iteration. The 
second. break. is used to exit a loop 
altogether. Loop and block state­
ments can have names that may 
follow the break statement to indicate 
where the program resumes. This is 
useful in providing nested loops with 
a single exit. 

The case construct is similar to stan­
dard Pascal 's except that it can con ­
tain the otherwise clause. You use the 
and then construct in sequential 
logical tests so that the right operand 
is not evaluated unless the left one is 
true. By contrast. the or else construct 
does not evaluate the right operand 
unless the left is false. You can use 
these operators to avoid error-prone 
expressions: for example. i < > 0 and 
then j/i > 5 avoids the division-by­
zero problem. 

The compi ler implements a power­
ful Ada-like feature: user-defined 
unary and binary operators. A set of 
symbols lets you create a new opera­
tor symbol : it can include as many 
symbols as you wish. Professional 
Pascal also introduces a new kind of 
routine called the iterator. which is a 
very powerful ex tended for loop. 

The language supports the Modula­
2 procedure type and allows functions 
to return any data type. ft has a 
special syntax to distinguish between 
intermediate function values appear­
ing on the right-hand side of an 
assignment and recursive function 
calls. It also performs parameter 
association during routine calls by 
using either positional association or 
the Ada-like named-parameter as­
sociation. Procedures and functions 
can handle arrays of varying sizes. To 
accomplish this. Professional Pascal 
uses a different approach than that of 
the other packages reviewed: Pro­
cedures and functions access the ar­
rays with pointers. 

Professional Pascal supports all the 
standard Pascal intrinsics except pack 
and unpack in addition to the 

(continued) 

The Only EGA 


A fully compatible 2 5 6k EGA card with a parallel 
port for only $259. If y ou b uy any display card: 
Color, Monochrome, H ercules, or EGA, without 
reading this ad, y ou 're p robably throwing away a 
lot of money. 

A Clear Upgrade Path 
This really is the only display 
board you may ever need. Regard ­
less of what monitor you buy today, 
this card is a clear upgrade path for 
the future, and the best choice 
today, even ii you are only going to 
use a Monochrome Display. This 
means one board today does 
monochrome 640x350 bit mapped 
graphics and text, and provides a 
clear upgrade path to 640x350 
Enhanced Color Display with no 
change of display board. It also 
runs with the 640x200, 320x200 
Color Display. 

All boards come with a full 256k of 
memory, and a parallel printer 
port. That means no extras for later, 
and 16 simultaneous colors dis­
played from a palette of 64 colors, 
and crisp clear text on both Mono-

No Risk ~arantee 
If you a re not c:o mpletely aa tielied with your 
purchase, you may return it within 30 days of 
p urch l'u10 for a com ploto refund. including tho 
cout to aend it b.!ick. H you ca_n get .any da,~li er or 
com petitor to 9i v e you the aame It Im Ga.at•. 
buy both a nd rolurn th e o no you don' t like 

For fa slool de11vory, een d ca9hie r'a check, 
money ordor, or order by Mae lorCard/ Visa . 
Perao nal Chec k.a o llo w 18 doy• 10 cleor. 
Company purc hase ordere accepted, co.ti for 
prior authorization. C Jifornia res idents add 
6 % salo11 ta x . 

Inquiry 300 

chrome and Enhanced Color Dis­
plays - features or options that are 
not available on other EGA boards. 
Since all your current software will 
run, you' re set for today, and 
prepared for the standard of the 
future. 

The Dis~la Deal 
O f course many of you will want to 
take advantage of the EGA card 
right away, so we are offering a 
special deal when you b uy the 
board together with a Basic Time 
HR 31-350 monitor - you get both 
for just $749, or the card only for 
$259. This mea ns that you can 
equip all your PC's now and in the 
fu ture with displays and EGA cards 
and get the Qubie' "No Risk 
Guarantee", our one year warranty, 
and 48 hour turnarou nd on war­
ranty repairs. The price is the whole 
price, there are no extras for freight, 
insurance, or credit cards. 

QUBIE' 
Department B 
507 Co lle Son Poblo 
C..morlllo, Coliforn!a 93010 

lnaide Co l!fornio 

805-987-9741 
Outaido California 

800-821 -4479 
London (01) 223-4569 Sydney (02) 579-3322 
Porio (01) 321-5316 C..nodo (403) 434.9444 

Houra: M·F Bom - Spm PTZ 
Sot Bom · l2pm PTZ 
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Table 3: Sieve of Eratosthenes benchmark results. Code sizes are in bytes (except 
where indicated). and times are in sewnds. 

Source Compiled Compile 
Compiler code size code size and link Run time Comments 

MS-Pascal 768 29,600 54 11 
UCSD Pascal 4 blocks 2 blocks 19 129 p-code 

3 blocks 50 18 native 
Pro Pascal 768 11 ,008 42 29 
Professional 768 21,646 74 12 

Pascal 
Turbo Pascal 768 11,495 2.7 13 

Tuble 4: Floating-Point benchmark results. Code sizes are in bytes (except where 
indicated). and times are in sewnds. 

Source Compiled Compile 
Compiler code size code size and link Run time Comments 

MS-Pascal 384 36,894 64 4 PASCAL.LIB 
with 8087 29,708 63 4 8087.LIB 

36,878 66 4 MATH .LIB 
MS-Pascal 384 31,946 65 12 ALTMATH .LIB 

without 8087 29,954 65 10 DECMATH.LIB 
UCSD Pascal 4 blocks 2 blocks 17 36 p-code 

3 blocks 43 4 8086/8087 
code 

Pro Pascal 384 5120 43 4 with 8087 
5888 47 10 without 8087 

Professional 384 16,782 75 2.5 with 8087 
Pascal 21 ,566 86 18 without 8087 

Turbo Pascal 384 10,334 2.0 7 with 8087 
11,485 2.6 33 without 8087 

ingly. All compile and run times. ex­
cept those for UCSD Pascal. were 
based on using a hard disk; UCSD 
Pascal was run on floppy disks. All the 
compilers processed the benchmark 
programs without error. (Some minor 
listing modifications were made.) 

Pro Pascal generated the smallest 
fully compiled programs. followed by 
Turbo Pascal; MS-Pascal yielded the 
largest programs. with Professional 
Pascal in second place. UCSD Pascal 
generated a very sma\\ amount of 
code. which may be attributed to the 
presence of 1/0 routines in the UCSD 
kernel. 

In compile and link speed. Turbo 
Pascal maintained a marginal lead. 
UCSD Pascal. while producing tight p­
code. is the second fastest-and on 
floppy disks. not a hard disk like the 
others. Professional Pascal was the 
slowest. 

The execution speeds indicate the 
strong and weak points in the com­
pilers examined. MS-Pascal is fastest 
in the Sieve. with Professional Pascal 
and Turbo Pascal a close second and 
third. respectively (see table 3) . In the 
Floating-Point test with the 8087 chip. 
Professional Pascal comes in first. with 
Turbo Pascal last (see table 4) . 

CONCWSION 
As you can see. there is no single best 
choice among these compilers: They 
all have their merits. As with most 

Modula-2 increment. decrement. and 
set-include and -exclude procedures. 
The maximum and minimum func­
tions can take more than two argu­
ments. The lower and upper bounds 
of an array are returned by the lowest 
and highest functions. respectively. 
These functions also work with types 
and sets. 

The compiler supports both ASCll­
and binary-file structures and allows 
random and sequential access for 
binary files but only sequential access 
for ASCII files. The random access 
record-seeking procedure permits 
long integers to be used as record 
numbers. thus extending the range of 
allowable records from 65.535 to 2 
billion. 

Professional Pascal implements 
Ada-like library units. called packages. 
which can export constants. data 

274 B YT E • DECEMBER 1986 

types. variables. procedures. and 
functions to other programs. You can 
export abstract types in which the 
detailed structures are kept hidden 
from other programs. a feature from 
Ada and Modula-2 . There is a special 
syntax to specify the items exported. 
thus localizing all others. Client pro­
grams (those being exported to) can 
also be selective of the items they im­
port, just as in Modula-2 . 

B ENCHMARK TESTING 
I carried out the Sieve and Floating­
Point standard BYTE benchmarks on 
all four Pascal compilers using an IBM 
PC XT with a I a-megabyte hard disk. 
5!2K bytes of memory. an 8087 chip. 
and PC-DOS 3. I . I used batch files to 
compile and link those implementa­
tions running under PC-DOS. except 
Turbo Pascal. and timed them accord-

choices in the computer industry to­
day. it all depends on your needs and 
on your skill level. MS-Pascal is suit­
able for large software projects and 
for intermediate and advanced pro· 
grammers: UCSD Pascal puts program 
execution speed at practical and 
desirable levels. Pro PascaJ·s ad­
herence to the ISO standard makes it 
easy to learn and use for novices and 
intermediate-level users; Professional 
Pascal appeals to language fans who 
enjoy features from other languages 
and it is suitable for large software 
projects. Turbo Pascal. even with its 
64K-byte limitation. is practical and 
attractive to programmers at all levels 
of expertise. The comparative tables 
within this review can help you to 
weigh the options and determine 
which of these compilers is the best 
one for you. • 
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HORIZONS 

Scan text, Images and graphics 
Jnto your IBM PC or compadble 
as fast as 12 seconds per page at 
full 300 dpl resoludon. 
The compact Princeton LS-300 Scanner is 
versati le, easy lo use and appropriate for desk­
top use. You can also team the LS-300 Scanner 
with the new Princeton LM-300 Print Preview 
Monitor and save time by viewing a full page 
before you print. 
A Wide Range of AppUcatlons The LS-300 helps you 
increase productivity In a variety of applications. With Princeton 
hardware dithering for gray levels, you can combine Graphic Systemsphotographs and illustrations with reports or pro­

posals. You can produce desktop publishing 
 Number One 
materials with extra visual impact. And, be­
cause the LS-300 reads virtually any page, Again
you can scan in documents that can be sent 
at full 300 dpi resolution for facsimile trans ­
mission,or stored for futu re use. 

To convert typewritten pages into editable 
text , an OCR option is available. 
A High Resolution Image Scanning at 
300 dpi, the LS-300 gives you the same 
resolution as the output of a quality 
desktop laser printer. It also maintains 
compatibility with your EGA software and !'!!I~~ LS-300 

display. illiiiiliii...••••••••• ---11111111iiilillilll 
IBM Compatlblllty, Princeton Rellablllty 	 \ n
The Princeton LS-300 is designed for use 
with your IBM PC/XT I AT or compatible ... 
its attractive price includes adapter card, 
cable and software. What's more, you 
can depend on the LS-300 to keep on ­
working because it featu res built-in 
Princeton quality and durability. 
See Your D\ealer for a Demonstration 
If you're ready for a versatile desktop 
scanner that can help you increase your 
productivity, see your Princeton Dealer 
today for a demonstration. Or call for 
more information. 

GRAPHIC SYSTEMS 

601 Ewing Street. Bldg. A, Princeton. NJ 06540. 

800-221-1490 (Extension 80), 609-683-1660 (NJ only). Telex 821402 PGS PRIN. 


IBM Is a regislered tredemark of 
1n1erna1ionaJ Business Machines Corp. 
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Evercom™ 12008 for Every PC! 

I nnovative engineering and 

state-of-the-an technology have 
pr@duced a winner from Everex! 
Ever.com js now a household 
item with thousands ofsatisfied 
customers enjoying its benefits. 

Features Plus 
It connects to both the phone 

line and the phone itself. It is fully 
Hayes compatible and can be set 
to COMl•COM4 ports. Various 
user conveniences include auto-

amodem, check these features: 
D•llU UADlllllSIO 
EVERCOM MODEL "'L" 

• Hayes AT compatible YES YES 
• 300/1200 baud YES YES 
• Software Volume control YES NO 
• Simplex communication for noisy lines YES NO 
• Automatic data-to-voice switching YES NO 
• T elset off-hook detect YES NO 

matic receiver "off-hook" detect, 
call progress monitoring and auco 
data-to-voice switching. 
The Software Partner 

Bitcomn•, a powerful rnenu­
driven communications program 
remembers up to 32,000 phone 
numbers. Call us today for the 
name ofyour local Everex dealer. 

1-800-821-0806 
in California 

t-800-821-0807 
• ROM test on command YES NO ~EEEVEREX• Speed mismatch message YES NO EVl;fl tor EXcel/ence 
• DTMF timing control YES NO 

4843'J Milmont Dr. Fremont CA 94538• Works in slot 8 of XT YES NO 
• Runs with all versions of Smartcom 11 YES NO (415) 498-1111 

EYl>rrom lu tnldemark. o(fvcrex Syit<'lll'- Inc.. IDM Xr L~ • <cgbtcral .,..dcmarl< ofln1<mulon:il Buslnes. Mochlntj C:Orp., Model "L" I>• '"'dcmark nf Lt.1dlnit li<lfl" H~ Products. Inc:. 
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STELLA 

BY STEPHEN B. ROBINSON 

STELLA is a modeling and 
simulation program for the 
Macintosh developed by 
High Performance Systems 
Inc. STELLA. which stands 
for Structural Thinking Ex­
periential Learning Labora­
tory with Animation. lives up 
to its name in an outstanding manner. 

STELLA allows you to take your 
ideas about the way something works 
and make these ideas concrete. 
understandable. and testable. The 
program transforms general thoughts 
into a simple. logica l. structural 
diagram. The user's guide refers to 
STELLA as a conceptual Lego set. 
which is an accurate description. 

You can easily test and modify 
models in a variety of ways to obtain 
more refined models as well as a bet­
ter understanding of the models. In 
this sense. STELLA is better than a 
Lego set because the model doesn't 
have to be torn apart to be tested and 
improved. 

STELLA'S Animation feature allows 
you to watch the parts of a structural 
diagram change and develop during 
a test run. This gives you a good feel 
for how the parts work in relation to 
each other. STELLA also has useful 
graphing features. The graphs. tables. 
and animation provide you with a 
variety of ways for gaining an under­
standing and intuition for a model. 

FEATURES 
STELLA is designed to model and 
simulate dynamic systems. that is. sys­
tems that move or change with pass­
ing time. This includes a very broad 
range of problems. particularly in the 
physical and social sciences. Some ex­
amples might include epidemics. soil 
erosion. effects of management 
policies. and population growth. One 
example included in the user's guide 
that l found particularly interesting 

Unfortunately. the current Modeling and version of STELLA will not let 
you export structural dia­

simulation software for use grams. tables. graphs. or 

with the Macintosh 


because it dealt with some abstract 
concepts in very concrete terms was 
a case study in wh ich a previously 
successful company was losing its 
most talented managers to competing 
firms. Using STELLA. the firm was 
able to recognize the contributing fac­
tors and make changes that encour­
aged and retained talent. In this situa­
tion. STELLA's abstract concepts. 
called converters. were used to build 
an accurate model of the company 
and its policies. 

AUDIENCE 
You don't have to be a mathematician 
or a programmer to create a useful 
model with STELLA because the pro­
gram handles all the difficult mathe­
matics on its own. 

STELLA is menu-driven and is no 
more difficult to use than MacWrite or 
MacPaint. The commands are straight­
forward. and only the most technical 
commands require a complete ex­
planation in the user's guide. 

STELLA models are quite lucid. If 
one user develops a good system 
model. then it is easy for other users 
to understand and test that model. 
The logic of the structural diagram 
and the visual appeal of the graphs 
and animations make a model very 
easy to follow. In this sense. STELLA 
is a wonderful tool for workbooks. lec­
tures. or presentations. Just as a word 
processor can enhance productivity. 
STELLA can help you deal with prob­
lems more productively by fleshing 
out a useful working model of a 
dynamic system. 

equation lists for use in other 
applications. With these 
features. STELLA would at­
tract a more general au­

dience. !Editor's note: A preliminary ver­
sion of a STELLA update has these features. 
In the future. therefore. it may be possible to 
use tables in your spreadsheet programs or 
transport structural diagrams to MacPaint. 
High Performance Systems also plans to add 
more built-in features to future versions.These 
may include net present value. delay. integer. 
linear projection. percent. and other statistical 
functions. I 

MODELING AND SIMULATION 
STELLA has four basic building 
blocks: stocks. flows. converters. and 
input links. The stocks and flows repre­
sent the skeleton of a structural 
diagram. Stocks represent places 
where items accumulate. and flows 
determine how quickly items pass 
into and out of a stock. 

Imagine a model of population 
growth in America. You might start 
with one stock and two flows: The 
stock would represent people. the in­
flow would represent the birthrate 
and immigration into the U.S.. and the 
outflow would represent the death 
rate and emigration out of the U.S. 

Converters and input links provide 
the logical connections that complete 
a structural diagram. Converters rep­
resent factors that might affect flows. 
whi le input links are simply arrows 
that show how the other building 
blocks are related. Using the popula­
tion-growth model. two useful con­

lwntim1ed) 

Stephen B. Robinson (2874 South Palisades 
Ave.. Santa Cruz . CA 95062) is a graduate 
student at the University of California at 
Santa Cruz. 
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STELLA 1.1 

Type 
Modeling and simulation software 

Company 
High Performance Systems Inc. 
13 Dartmouth College Highway 
Lyme, NH 03768 
(603) 795·4122 

Format 
Two 3V2·inch disks (one program disk 
and one example disk) 

Computer 
512K·byte Macintosh or Macintosh Plus 

Documentation 
A User's Guide to STELLA. 115 pages 

Price 
$200 

verters might be Average_Family_ 
Size or Average_Lifetime. If Aver­
age_Lifetime is determined by the 
number of people and available 
resources. then there should be an in­
put link from the stock. People. to the 
converter. Average_Lifetime. and an 
input link from Available_Resources 
to Average_Lifetime. 

STELLA makes very good use of the 
Macintosh system to draw these struc­
tural diagrams. Using the mouse. you 
can easily move and connect the parts 
of a simple or complex diagram in 
various ways. Several useful features 
help with the picture-making. Pinning 
helps keep input links from crossing 
other parts of the diagram . Using this 
feature is similar to using pushpins 
and yarn on a map. Ghosting is an­
other helpful feature. You can create 
a ghost image of an important model 
part. move it to a less cluttered area. 
and enhance the structural diagram 
around the model part. 

After drawing the structural dia­
gram. you must define the basic rela­
tionships between diagram parts. 
STELLA will then arrange the more 
difficult computational mathematics 
in the background. You can define 
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relationships in several ways: You can 
draw them on a graph. write them in 
an equation. or define them using 
conditional statements with IF. THEN. 
ELSE. AND. OR. or Nor as keywords. 
STELLA even checks to make sure 
that the definitions are consistent with 
the structural diagram that you draw. 
For example. in the population-growth 
model. Death Rate might be defined 
as People/Average_Lifetime. Before 
allowing this definition. STELLA 
would require that you draw input 
links from People and Average_Life­
time to Death Rate. If you draw an in­
put link from Available_Resources to 
Death Rate. then STELLA requires 
you to include Available_Resources 
in the definition of Death Rate. This 
definition could be refined as you 
understand the system better and take 
more factors into account. 

The combination of a structural 
diagram and the basic definitions of 
its parts constitutes a complete 
model. Now you are ready for simula­
tion and testing. 

The first step. creating graphs and 
tables. isn't difficult. All you have to 
do is choose the variables to be 
graphed. set the scale or approximate 
limits of the graph values. and then 
run the simulation. Any one or several 
of the variables can run against time 
or each other. 

STELLA has several very helpful 
features for simulation. Autoscale 
puts the model through all or part of 
a test run to determine the best limits 
for values on a graph. In the Specs 
menu. the Computation Method and 
Simulation Time features let you ad­
just accuracy and speed according to 
the needs of the model. 

Also in the Specs menu is Animate 
What. This feature allows you to select 
which parts of the structural diagram 
will be animated. Setting the scale for 
the animation is identical to setting it 
for a graph. Animated stocks look like 
tubs that fil l and empty as items flow 
in and out at different rates. The other 
animated model parts resemble dials 
with little arrows that move inside the 
model part as values change. Watch­
ing these during a test run is helpful. 
although the graphs are more reliable 
for exact information. 

1b test the stabi lity and realistic 

qualities of a model further. the Built­
Ins list has features such as Pulse and 
Step. These features let you introduce 
disturbances in the model to see how 
it will react. For example. in the 
population-growth model. if in one 
particular year the U.S. had an influx 
of one million unexpected war 
refugees. how would that affect future 
population? Also. what if the govern­
ment decided to double the immigra­
tion limit permanently? These would 
be Step increases. These testing 
features make STELLA a versatile and 
powerful laboratory for testing your 
model. 

The process of building. testing. and 
modifying a model has two major 
results. First. the model can become 
an increasingly accurate and sensitive 
tool. Second. you gain an extended 
intuition and understanding of the 
system. 

LEARNING STELLA 
Learning to use STELLA well is most­
ly a matter of practice. Fortunately. 
STELLA'S manual. A User's Guide to 
STELLA . is reasonably well written 
and provides an opportunity for suf­
ficient practice. It contains a handful 
of good modeling workshops: guide­
lines for conceptualization. equation 
formation. and testing: a list of useful 
generic flow structures (basic model 
shapes that are used frequently); and 
some friendly advice. For me. learn­
ing to use STELLA became a short 
course in systems dynamics. 

CONCWSIONS 
With practice and ingenuity. STELLA 
can become a remarkably flexible 
tool. STELLA'S writers even mention 
not having used some of STELLA'S 
built-in functions for defining relation­
ships between model parts. but they 
were included for those interested 
modelers who may one day need 
them. 

I expect that STELLA will become 
a valuable tool in a variety of situa­
tions for businesses and organizations 
that want to understand and improve 
their own operations. for education as 
a laboratory and a workshop for 
ideas. and for users with good ideas 
that they want to test and improve 
upon. • 



More than simply acc~ing full memory, BetterBASlC ex­
pands the usefulness of BASIC. Comparing it to other BASICs, 
Tud Mirecki of PC Tuch Journal wrote, "BetterBASJCpromises 
the best ofall possibilities: near-total compatibility with BAS!C4, 
plus advanced enhancements that depart from BASIC's simplic­
ity but give the language many ofthe capabilities ofPASCAL 
ahd C." ©PC Tuch Journal. June 1986, Ziff Communications Company 

See for yourself. Simply run your CW-BASIC or PC-BASICA 
programs in BetterBASIC, or create new ones, and get the 
power, structure and flexibility you'd expect only from C or 
PASCAL yet still in familiar BASIC syntax. BetterBASIC also 
gives you over 150 statements beyond standard Microsoft syntax. 

On your IBM-PC or true clone, define your own modules for 
specific applications, such as Industry Dependent Functions, 
Hardware Drivers, Data Acquisitions, Robotics, etc., and define 
keywords in your own language. 

BetterBASIC also makes your job easier with its on-screen 
editor, de-bugging capabilities which include all TRON com­
mands, and a break-and-continue option. It supports IEEE Math 
Graphics, Sound Statements, Interrupts, and many other 
functions. 

B

lktu:rBASIC Is o registered tradem;irk of Summit Soft· 

ware Tuchnolo!I)'. Inc. lllM. PC, ore regi.IU!red trade­

marks of lntr:malional Busincs.s Machines Corp. 

MitroSoll i• a "'1!htered tr.idemark of MicroSoft Corp. 

Bltl""' is a n.-gistered tr.>demark of SoftCr.ift Inc. 


Optional mcxtwes~~er:Vli'tual 
Memory Manager takes Array MelnotY to 4Giga-Bytes; Runtime 
System creates stand-alone EXE. files; 8087180287 Math Chip 
Support increases math speed: Bbieve"' Interface permits build­
ing sophisticated data-base files; and, Decimal Math supports 
financial and accounting applications. 

As we said, it's not just having 640K, it's what you can do 
with it. 

For your convenience, BetterBASIC is not copy protected, 
and technkal support and a bulletin board ate available for all 
registered users. 

BetterBASIC .. ... . .... . .......... . . . .. $199 
Virtual Memory Manager . . . . . . . . . . . . . . . . . 99 
Runtime System . . . . . . . . . . . . . . . . . . . . . . . . 250 
8087/80287 Math Chip Support. . . .... .. .. 99 
Btrieve Interface . . . . . . . . . . . . . . . . . . . . . . . 99 
Decimal Math . . . . . . . . . . . . . . . . . . . . . . . . . 49 
Sample Disk with Tutorial . . . . . . . . . . . . . . . . 10 

Ask your dealer 
or call to order: 1-800-225-5800 

In Canada, call 416-469-5244 

Summit Software Technology, Inc."' 
106 Access Rd. Norwood, MA 02062 



TGA mode (640 x 400)

Buyone. 

Get two free. 


·O 

EGA mode (640 x 350) 

Sometimes life gives you less than you bargained for. 
Taxan would like to even that out a bit by giving you 
more than you'd expect-our Multi-Resolution System ~" 

Our display products not only give you EGA software 
compatibility; but also switch modes to CGA or TGA 
(640x400). This eliminates the hassles of swapping 
adapter cards or resetting internal switches. And, at the 
same time, it gives you three modes for the price of one. 

Because of its ability to automatically switch modes, 
the Taxan Gold Card"' graphics adapter allows you to 
add new programs, with different display standards, to 
your software library without the worry of compatibility. 

TheTaxan Gold Card is 
also equipped with a built· 
in serial port. Making it 
easier to use mouse-driven 
software, like Windows, 
without buying a separate 
board or giving up valuable 
expansion slots in your PC. 

Best of all, the Taxan 
Gold Card is designed to 
complement our high 
performance RGB 
monitors. Like the new large-screen model 840 or the 
improved models 635 and 650. The higher-than-industry 
standard horizontal scan rate of 25 KHz, and a doubled 
line count of 640x400 combine to give you sharp, clean 
text. Bright, clear colors. And crisp chart titles. All 
without annoying flicker. 

Gmpliics Mode 

Lntra·hiijh resolution Oi-IOx4UO) 
EGA lllM "andm<l 1&10x3.i0) 
CGJ\ 

RGB M1111itnr A/Jp/101tio11s 

Morici 840 !6·inch. lm]!C·••:iwn C,.\ DIC.~ 
gr~phics. o.39 mm dol pitch 

M0<kl fi..15 Su1M!"rklt t~Xl display ROO 
business graphics 

Modd (j:j) Pcn;onal w \DICJ\M graphin. 
Cl28mm dot 1>31 ch 

M 

Taxan's Multi-Resolution System is fully compatible 
with popular IBM and IBM-compatible PCs, including 
the AT&T 6300 and 6300 Plus. 

Give us a call at your regional Taxan office 
for performance data on the Multi-Resolution product 
family. And remember that the best things in life 
are free. 

18005 Cortney Court, City of lndu !ry, CA 91748 

Taxan East (201) 769-6500. 'faxan Central (214) 550·124•1. 

Taxan Midwest (312) 299-1050. Taxan West (8181810·129!. 


Multi· Resolution System and Tc1xo1n Golcl Card arc trn.clemarks of Taxan U A Corporal ion . 

Improved CGA text mode 
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Flash-Com by Omni Com- plication of Flash-Com. After An electronic
puter Systems is an elec­ creating your text in batches 
tronic communications sys­ (following a special format 
tem that contains four sepa­ mail and telecommunications outlined in the documenta· 
rate applications modules 
and two utilities. The pro­
gram is copy-protected. but 
you can copy it and run it 
from a hard disk. The only require­
ment is that a master disk must always 
be in drive A. 

The program's four applications are 
communications. a mailing list man­
ager. a Store and Forward module. 
and a forms manager. The two utilities 
consist of a group of conversion pro­
grams for creating Flash-Com-com­
patible files and a large range of 
prepared business forms and form let· 
ters. For users who don't do much on· 
line work. this program seems over­
qualified. It is more suitable for a cor­
porate setting. 

OPERATION 
Once you boot Flash-Com's main disk. 
you can run all its functions from the 
main menu. 

You handle all setup procedures 
with menus. prompts. and function 
keys. Novice users will appreciate the 
extensive use of menus. but advanced 
users may find them annoying. There 
is no way to shortcut these menus: no 
command mode is provided. Once 
you overcome the menu hurdle. you 
must get past the program's slow 
built-in "sloth" mode. 

You must sit through a long wait 
after choosing any function from the 
main menu until the application ap­
pears on the screen. For example. 
Flash-Com took a full 12 seconds to 
enter the communications module 
from the main menu on my floppy­
disk-drive-based system. 

However. once the desired function 
is on-screen. the program shines. 
Flash-Com wasn't built for speed; it 

FLASH~COM 

BY BROCK N. MEEKS 

software system 

was instead built to be a workhorse. 
which it does well. 

COMMUNICATIONS 
Flash-Com's emphasis is on electronic 
mail (E-mail) transfer. The program 
comes configured for use with many 
electronic message transfer systems 
including MCI Mail. EasyLink. The 
Source. Delphi. CompuServe. Instant 
Yellow Pages. and more. For most of 
these services. Flash-Com runs you 
through a step-by-step procedure for 
setting up what it calls a dialogue file. 
which stores all your unique informa­
tion such as passwords and ID 
numbers. By using these dialogue 
files. your computer and modem ex­
ecute an automatic log-on procedure. 

For services that don't come pre­
installed. such as Lockheed's Dialog. 
Flash-Com lets you set up a custom 
dialogue file. You can also define 
custom macro files. These macros 
permit the program to automatically 
manipulate the desired service in 
several ways. and they are an excellent 
means of handling redundant on-line 
tasks. For example. if you always read 
the same conferences on BIX. you 
could set up a dialogue file to first get 
you logged onto SIX. Then you could 
set up macros to automatically 
download all your SIX mail and any 
new comments that have been added 
to conferences you belong to. In ad­
dition. Flash-Com lets you send 
prepared text to these same services 

. with its Post Batch Mail mode. 
The Post Batch Mail mode is 

perhaps the most sophisticated ap­

tion). you then assign a 
specific time when each 
batch-mail file is to be 
delivered. You can also stack 

batch mailings for delivery to several 
different on-line services. 

At the appropriate time Flash-Com 
dials the service. starts the log-on pro­
cedure, and proceeds to deliver your 
batch mail. If you want to immediate· 
ly deliver your batch-mail files. Flash· 
Com handles this as well . Tu send 
batch-mail files. your computer must 
be powered up for the entire time. 

You can also set Flash-Com to a 
Receive Messages mode. In this mode 
your computer will accept incoming 
calls from a remote comptuer while 
it waits to send your batch-mail files. 
However. Flash-Com has no security 
measures for its mail modes. No 
passwords or account ID numbers are 
necessary. 

The program's TI'affic Log monitors 
all incoming and outgoing message 
activity and stores the results on disk. 
A quick scan of the TI'affic Log con­
firms delivery of your batch-mail files 
and notifies you of any incoming 
E-mail. 

If you don't need all this high­
powered E-mail management. Flash­
Com also offers a '!erminal mode. This 
mode lets you interact with any type 
of system just as if you were using a 
generic telecommunications program. 
From 'Jerminal mode you can down­
load and upload files or type in com­
ments from the keyboard. Both ASCH 

lconlim1ed) 
Brock N. Meeks (8383 Center Dr .. Suite C. 
La Mesa. CA 92041) is a wntributing editor 
for Profiles magazine. He is tfie winner of 
a Computer Press Association award for out­
standing writing. 
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Flash-Com 

Type 
Electronic mail and telecommunications 
package 

Company 
Omni Computer Systems Inc. 
Hearthstone Plaza 
P.O. Box 162 
Chestnut Hill, MA 02167 
(617) 522-4760 

Format 
Three SV4 -inch floppy disks 

Computer 
IBM PC, XT, AT, or compatible 

Features 
Automated send/receive electronic mail, 
mass-mailing manager, forms generator, 
report generator, telecommunications 
package 

Documentation 
111-page hardbound user's manual 

Price 
$299 

and XMODEM transfers are available. 
A curious hitch in the communica­

tions module is Flash-Com's inability 
to handle transfer rates above 1200 
bits per second. My calls to Omni 
Computer Systems to confirm this 
were never answered. Transfer rates 
above 1200 bps are not discussed in 
the user's manual. 

STORE A.ND FORWARD 
The Store and Forward module sets 
up all the correct header and address 
information for your batch-mail files. 
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Because telex and E-mail formats dif­
fer from service to service. formatting 
messages for several different ser­
vices can be confusing. One mistake 
in syntax could cause your whole 
batch file to bomb. Flash-Com eases 
the confusion by providing input tem­
plates for setting up message headers 
for the services it is configured for. 

You can prepare text using either 
your regular word processor or Flash­
Com·s built-in word processor. A 
limited text editor is also available for 
use with each input template. This 
editor allows you to enter text in small 
amounts: up to 60 lines with up to 68 
characters per line. 

Flash-Com defines three different 
message files: an address message 
(SAM). a common text message (COT). 
or a text-insertion message (TIM) . A 
SAM is a message that you write for 
one person only. A COT is a message 
designed for mass mailings; each ad­
dressee receives the same letter with 
information you insert that is personal 
for that individual. A TIM allows you 
to insert variables into the common 
text of a letter designed for mass mail­
ings: this is useful for form letters. 

MAILING LIST MANAGER 
The Mailing List Manager module 
gives you a versatile way to handle 
several different mailing lists. You can 
use it with any previously created 
mailing list. or you can use it to create 
your own. An extensive data-entry 
template included for creating new 
mailing lists contains all the standard 
features of list management such as 
Add. Edit Browse. Delete. and Sort. 

A useful tool of the list manager is 
the Extract feature. Using Extract. you 
can pull out all the names from your 
master mailing list that meet a certain 
search criteria. for example. names in 
a particular zip code. You can store 
the resulting file to disk as a unique 
mailing list. You can then use this list 
with batch mailings that you set up 
with the Store and Forward module. 

FORMS MANAGER 
The Forms Manager lets you create 
forms that you can merge with text or 
send separately. Using the keyboard. 
you can draw horizontal and vertical 
lines or insert graphics characters with 

a few keystrokes. Forms can be up to 
150 lines with a maximum of 80 char­
acters per line. 

You can set up forms with data 
fields. such as account numbers or in­
voice numbers. You can merge the 
created forms with an existing data­
base using a utility function . This 
allows you to send out filled-in forms 
without having to enter the data by 
hand. 

UTILITIES 
The program's utilities can process 
any prepared text into Flash-Com for­
mat (an ASCII file) . merge unlimited 
document and data files to form a 
single file. convert existing mailing lists 
to Flash-Com-compatible format. and 
create reports. 

Most of these utilities are simple to 
use. Instructions are included for 
handling data files from dBASE 11. 
Lotus 1-2-3, PFS:File. and more. I easi­
ly transformed dBASE Ill files. al­
though this is not mentioned in the 
user's manual. Flash-Com also easily 
handles combining different files into 
a single one. 

Another handy feature is the pro­
gram's ability to generate reports 
either from forms filled in via the 
Forms Manager or from any of the 
Flash-Com data files. Reports are 
limited to a single format and have no 
tabulation features. You can. however. 
specify report width and column titles 
and designate the order of column 
headings. This feature might be used 
by field representatives sending sales 
forms to the home office via modem. 
After the forms were received at the 
home office. someone could compile 
the results taken directly from the 
forms into a report format for quick 
perusal. 

FORMS AND LETTERS 
Flash-Com comes with over 30 dif­
ferent forms and letters on disk. You 
get everything from a client billing 
estimate letter to a Valentine's Day 
card. Each of these forms can be cus­
tomized with your word processor or 
with the Forms Manager. 

DOCUMENTATION 
Flash-Com's documentation is sketchy 
in most places. disorganized. and not 
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well written. Only the barest of details 
are given for most applications. Al­
though a hard-core telecommunicator 
shouldn't have any trouble making 
sense of the material. the package 
doesn't belong in the hands of a 
novice. 

PROBLEMS 
Here's a list of some of Flash-Com's 
problems: 

• Although this program is great for 
batch-mail functions. it is less than 
desirable as a stand-alone communi­
cations package. 
• 'lb handle the various functions. you 
really need a hard disk. Using a 
floppy-disk-based system requires a 
disk caddy just for all the work disks 
required. 
• Omni Computer Systems· telephone 
technical support. which costs $100 to 
register for. is handled poorly. When 
I talked to the technical support peo­
ple. l couldn't make any sense out of 
their answers. It seemed like they were 
bothered by the whole process and 
simply wanted to get off the tele­
phone as soon as possible. 
• The program's learning curve is 
steep. 1b build a well-oiled E-mail 
machine. you have to do some pretty 
extensive planning and experiment­
ing. The payoff for your efforts. how­
ever. is tremendous. 
• Error trapping was acceptable. but 
not fantastic. During one run my 
modem wasn't connected . and when 
the program was informed of this it 
simply locked up. refusing to recog­
nize the modem. I couldn't break out 
and reset; a cold boot was necessary. 

CONCWSION 
Flash-Com doesn't promise to make 
your communications problems dis­
appear overnight. However. in the 
right hands and under the right set of 
applications. this program can do 
great things for a company or organi­
zation (and. in limited cases. an in­
dividual) that wants to make the best 
of the benefits of electronic message 
transfer systems. Although Flash-Com 
requires more investment in terms of 
your time than other communications 
packages. your efforts are well re­
warded. • 

For IBM~ PC's, XT's , Al's and other DOS machines. This is the one 
you've heard so much about-with faster compile times than many COBOL 
compilers costing hundreds of dollars more! Ifs based upon ANSl-74 
standards. Now comes standard with source code programs demonstrating 
full screen, cursor control , color, reverse video, etc. , another program 
shows how to even reprogram your keyboard and much more. 

Don1 let our mail order prices fool ya! This Is a new improved 
version of our best selling COBOL compiler previously offered at $300.00 
a copy. Look at the December 1979 issue of Byte Magazine for one of our 
first COBOL ads! 

Other outstanding values at $39.95 are: Utah FORTRAN, Utah 
BASIC, Utah PASCAL, Utah PILOT and Utah EDIT. Used by 50,000 profes­
sionals, students, and teachers in 40 countries. 

l~o~)d:~'1-soao Ct EL.US COMPUTING~ 
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Error-Correcting
2400 bps Modems from 
Multi-Tech Systems: 

When it has 
to be as good 
as it is fast 

• Dial-up 2400 bps modems have arrived. More 
datacomm users are upgrading from 1200 to 2400 
than ever before. But there can be a flip side to 
increased speed: More transmission errors. 

• That's why our MultiModem224E™ offers MNP™ 
error correction. Available in our 2400 bps desktop, 
internal and rack-mounted modems, MNP gives you 
100% error-free transmissions. No matter how bad 
the phone line. And MNP does it without the speed 
degradation of the less efficient, software-based 
protocols. 

• Another important point: MNP Class 3 has 

emerged as an industry standard. It's now in the 

public domain, and has been implemented in 

virtually all 2400 bps modems that offer error­

correction. 


• So, why buy error-correcting modems from Multi­
Tech? There are lots of good reasons, including: 

1. 	 Multi-Tech modems are 100% Hayes-compatible 
(more so than Hayes' own 2400 bps modems*). 
And our MultiModem224E with error-correction 
costs less than a Hayes Smartmodem 2400 •M 
without error-correction. 

2. 	Bonus features, like speed conversion. Both 
synch and asynch operation. And battery-backed 
option settings and phone number memory. 

3. 	 Versatility. The auto-dial/auto-answer Multi­
Modem224E modems run at 2400, 1200 or 300 
bps, with or without error-correction, and do so 
automatically. 

4. 	A two year warranty that means something. Since 
Multi-Tech modems are designed and manufac­
tured at our Minnesota headquarters (as they 
have been for the last sixteen years) , you know 
we'll be here when you need us. 

• Please call us toll-free, at 1-800-328-9717, to get 
the rest of the reasons. And get a modem that's as 
good as it is fast. 
'lnfoWorld-815185-reprints available 

Trademarks: MultiModem and the Multi· Tech Systems logo: 

Multi· Tech Systems Inc. • MNP: Microcom Inc. 


Smartmodem: Hayes Microcomputer Products. Inc. 


The right answer every time. 

Multi· Tech Systems, Inc. • 82 Second Avenue S.E. ·New Brighton, Minnesota 55112 U.S.A. 

1·800·328·9717 • 1·612·631·3550 •TWX 910·563-3610 (Domestic)· Telex 4998372 MLTIC (International) 
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TURBO PROLOG 
Namir Clement Shammas's delight as a 
Pascal programmer with the typing of 
variables in his review of Turbo Prolog 
(September) does not change the fact that 
a typed Prolog can hardly be called a Pro­
log at all. for at least two reasons. First. 
the unification algorithm is the very heart 
of the language. and the typing of vari­
ables reduces that mechanism to a some­
what glorified value assignment. Second. 
and even more important. the basic idea 
of Prolog is the implementation of first­
order logic as a programming language. 

1b do this. you somehow must deal with 
quantification . The Prolog solution is to 
assume universal quantification for all 
clauses and to substitute the existential 
quantifier by a naming convention called 
the Skolem function. Evidently. this works 
only if every variable can be instantiated 
with an arbitrary logical function of any 
item that is allowed as its value Eliminat­
ing this possibility. Borland succeeded in 
implementing a logic without existential 
quantification . 

This is only one of several severe faults 
with Borland's attempt to hack up some 
scraps and pieces of its Pascal implemen­
tation to some fifth-generation contrap­
tion. for example. the impossibility to 
assert rules. or the introduction of a 
clumsy string type instead of Prolog's 
elegant manner of representing strings as 
character lists. 

If you or Borland should object to my 
calling this product "hacked up." I know 
of no other expression appropriate for a 
language implementation that hides the 
more interesting parts of its messages 
beyond the limits of a tiny window. 

PETER SCHNUPP 

Munich. West Germany 

LEADING EDGE MODEL D PC 
I own a Leading Edge Model D PC with 
a 20-megabyte hard disk drive and. for the 
most part. I agree with everything that 
Stan Miastkowski mentioned in his review 
(September). 

Unfortunately. l have discovered a 
darker side to Leading Edge Hardware 
Products Inc. that is not mentioned in the 
review. 

I agree that the company has produced 

a good machine at a superb value. The 
problem is that the company's infrastruc­
ture is set up for sales with little time for 
service or support. It is perhaps mislead­
ing to point out that the company has an 
impressive I 5-month warranty when 
minor repa irs such as replacing a clock/ 
calendar battery can take over two 
months. 

There is more to a product than simply 
its hardware and software features. As I 
said in a letter to Leading Edge. I am using 
my Leading Edge Model D. but I fear the 
day that I have another hardware problem 
with my computer. 

ROBERT S. W EBB 

Providence. RI 

FIVE LABORATORY INTERFACING 
PACKAGES 
The review " Five Laboratory Interfacing 
Packages" by Patricia Wirth and Lincoln 
E. Ford (fuly) overlooks some of the capa­
bilities of both Labtech Notebook and ILS. 

Labtech Notebook is identified in table 
2 as having no data manipulation or 
statistics capabilities. yet version 2.5 can 
perform both to some degree. An FFT op­
tion in the main menu will perform for· 
ward and inverse fast Fourier transforms 
on stored data. A curve-fit option allows 
the user to fi t discrete data to linear. poly­
nomial. exponential. and trigonometric 
models. 

The table also indicates that only one 
graphics channel can be displayed at a 
time by the IL.5 package. In truth. data 
from several channels can be displayed 
simultaneously in separate windows as 
long as the data for each channel is avail­
able in sequentially numbered files. 

N ANCY A. WI NFREE 

Ann Arbor. Ml 

EXPER0PS5 
Thank you for the review of ExperOPS5 
(July). I thought that it was well written and 
accurate. given that it reviewed a 13· 
month-old version of the program. Most 
of the problems that Will iam Jacobs men­
tioned were corrected in the August 198 5 
version of the program. For example. 
ExperOPS5 now offers standard use of the 
( ") operator. availability of ppwm and 
matches. time tags with wm. and the full 

functionality of the strategy command. In 
addition. ExperOPS5 now has the build 
function. 

ExperOPS5. as Mr. Jacobs states. is im­
plemented on top of ExperLISP by Exper­
lelligence Inc. Mr. Jacobs correctly points 
out that the version of ExperOPS5 with 
ExperLISP that he reviewed was incapable 
of supporting large expert systems. This 
shortcoming was due to a limit of 32K 
bytes of print-name and string space in 
earlier versions of ExperLISP; with version 
I. 51 of ExperLISP and the new large-mem­
ory Macintoshes. ExperOPS5 can indeed 
support large expert systems. Since Exper­
OPS5 uses the Rete algorithm. run-time 
performance remains acceptable for sys­
tems with large numbers of production 
ru les. 

As with most artificial intelligence tools. 
ExperOPS5 is under continuous develop­
ment. A version of ExperOPS5 that is now 
being tested supports the development of 
distributed expert systems using multiple 
Macintoshes and a local area network: 
synchronously executing expert systems 
can add facts to the working memory of 
other expert systems. This version of 
ExperOPS5 also supports multiple work­
ing memory areas called perspectives: an 
expert system's production rules can 
reason with uncertain data by creating and 
maintaining separate hypothetical data 
areas. 

M ARK WATSON 

La Jolla. CA 

SPERRY PC/IT 
I was truly impressed with Frederick D. 
Davis's review of the Sperry PC/IT (August) . 
I was particu larly impressed with the 
PC/IT's benchmark results. After reading 
the review. I became convinced that the 
Sperry PCllT was the system for me. Kudos 
to Sperry. BYTE. and Mr. Davis for a job 
well done. 

f. D . M ILLER 

Bath, ME• 

REVIEW FEEDBACK is a column of readers' let­
ters. We welcome resp!mses that support or challenge 
BYTE reviews. Send letters to Review Feedback. 
BYTE. One Phoenix Milt urne. Peterborough. 
NH 03 4 5 8. Name and address must be on all 
letters. 
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You may or may not know the 
primary, basic reasons for choosing 
data cartridge technology for your 
backup. 

It's easier to handle than big disks 
or boxes offloppies. 

It stores more than any other 
method on your PC. Up to 150 mega­
bytes in 5 !4. inches ofspace. 

It costs less per formatted megabyte 
ofstorage than any other removable 
mass storage for the PC user. 

And most importantly, data 
cartridges have unsurpassed reliability 
over other media. 

Relying on a second hard disk to do 
your backup, for example, is putting 
your faith in a medium that is famous 
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for losing data. Whether it's caused by 
operator error (ofwhich there are 
many) or the fickle finger of fate, 
crashing is what hard disks do-what 
created the problem in the first place. 

The tough plastic cover protects 
the tape from problems that can occur 
with floppies. 

A metal plate prevents tape 
alignment problems that can cause 
slipping and jamming.A problem that 
can cause data loss in cassettes. 

But ifyou act before December 
31, 1986, there are some other, 
alternative reasons for joining the 
data cartridge club: 

A free cartridge from 3M ifyou 
buy your hardware from one of the 
participating manufacturers. 

And your choice ofa wide range 
ofrebates or other special offers from 
those manufacturers. 

For a free 16-page buyers guide 
detailing these offers, you can call 
(800) 835-2246 ext. 260. (In Kansas 
call (800) 362-2421 ext. 260.) 

Or better still, just amble on down 
to your computer products retailer 
to see who's offering what. 

And get your backup system while 
the gettin's good. 
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COMPUTING AT CHAOS MANOR: 

THE FINAL FRONTIER 

b~ Jerry Pournelle . . . . . . . . . . . . . . . . . . 291 

ACCORDING TO WEBSTER: 

SEASON'S GREETINGS 

by Bruce Webster . . ....... .. . ....... 305 

APPLICATIONS ONLY: 

STOCKING STUFFERS 

by Ezra Sliapiro . ........ .. . ... .. . . 321 

BYTE U.K.: 
THE U·MAN P<rrENTIAL 

by Dick Pou11tail1 ..... . ....... . .... 329 


JERRY POURNELLE ENDED UP having another normally busy month. This 
one was highlighted by his involvement in the preliminary discussion of an 
academy for space cadets. BIX was a major component in this discussion. 
Jerry also paid a visit to Si licon Valley. where he saw the latest CompuPro 
equipment. What CompuPro is doing may enable Jerry to link up a number 
of computers and be able to run both IBM PC and CP/M software. This could 
help him solve the problem of computer proliferation at Chaos Manor. 

Bruce Webster experienced a feeling of disorientation writing his Christmas 
column in August. But the lack of snow didn't stop him. He persevered and 
came up with a column in which he looks at some products for the Amiga: 
the Alegra memory expansion box. the MAS-2 0 hard disk. and Instant Music. 
Bruce also begins a periodic review of public domain/shareware programs 
and makes some gift suggestions. 

Ezra Shapiro's mission this month is clearly spelled out in the tit le of his 
column ("Stocking Stuffers") . He looks at a number of programs that would 
make good gifts. These programs are not too expensive and are nothing you 
can't live without. but they are all great fun . This does not mean that they 
aren't useful products. Being fun to use doesn't mean a program is frivolous. 

In BYTE U.K .. Dick Pountain returns to his beginning as an organic chemist. 
He discusses the U·MAN IOOO, a computer bui lt around the 68000 micro­
processor that is targeted at scientific and engineering users and designed 
for high-performance J/O. Dick borrowed the U-MAN to look at CHEMMOD. 
a color. three-dimensional molecular modeling system of a power that until 
recently would have been available only on a mainframe. 
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ARE YOUR DOCUMENTS ALIEN? 
If capturing text or images 

from paper documents is alien 
to you, our SCANNING 
CONNECTION is your best 
plan of attack. 

In less than one minute, an 
image of your document can 
be read, stored, retrieved, 
processed, and output to a 
laser printer. 

A version of Halo DPE® is 
provided for processing images. 
Photographs, books, articles, 
and drawings can be scanned 
and saved in compressed form. 

The saved images can be 
combined with text in a wide 
variety of fonts and sizes. The 
completed document can be 
reproduced on a laser printer. 

Images can be processed with 
our OCR software to produce 
text documents. Enhanced 
matrix matching is used for 
accurate character recognition. 
After the system is trained for 
each new typestyle, the matrix 
pattern is saved and reused. With our DISKETTE 

CONNECTION system you 
The price for a Canon IX-12 

scanner, controller card, cable, 
A text editor is used to locate can read and write most 811 

1 and image software is $1195. 
and correct scanning errors. The 5% 11 

1 and 3 112 /1 diskettes using The optional OCR software is 
final document is stored in a PC. We support systems from $595. The price for an IBM 3117 
IBM DCA format with tabs, CPT, LANIER, NBI, WANG, flat bed scanner, controller card, 
margins, indents, and line ends. XEROX, HONEYWELL, DG, and image software is $1395. 
The IBM DCA format can be DEC, and IBM. The price for an 811 diskette 
read by most popular word 
processing programs. 

We specialize in conversion 
systems and can transport 
your documents or images to 
most computer, typesetting, 
or word processing systems. 

Our TAPE CONNECTION 
system can read and write most 
9-Track magnetic tapes using 
your PC. We can supply tape 
drives in several models at 800, 
1600, or 6250 BPI. Tapes can 
be labeled and multivolume. 

drive, controller card, cable, and 
utility software is $1195. 
The optional software for word 
processing conversion is $695. 
The price for a 9-Track 1600 
BPI tape drive, controller card, 
cable, and software is $3495. 

Flagstaff Engineering 
Since 1982, we have in stalled thousands of disk ette and tape con version 1120 W. Kaibab • Flagstaff, AZ 
systems at customer locations around the world. We have written h undreds of 86001 • 602-779-3341 • telex 705609 
software program s and designed dozens of hardware products to m eet ouI 
customer's conversion requirements. We support our products because we In Europe contact Compusol 
developed them . Call us today for help in solvin g yoUI conversion problems. 12 Rue Rosenwald • 75015 Paris 

tel 530.07.37 • telex 205431F 

Inquiry 132 for End·Users. 
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THE FINAL FRONTIER 

BY JERRY POURNELLE 

Every month I start with munications software pack­BIX is the scene 
reasons why this wasn't a age I used to use and may go 
normal month. I suppose back to. Barbara Clifford (bjc 
one day 1"11 admit there are no for a discussion of an academy on BIX) ca me down from 
normal months-or rather. 
that even in a normal month 
something unusual happens 
to consume my time. Not. 
you understand. that these activities 
aren't important. This month it was 
the Space Academy conference. and 
that might be the most important 
thing I' ve done this year. 

The Space Academy is another idea 
from General Daniel 0. Graham·s Proj­
ect High Frontier shop. The notion is 
to investigate th.e possibility of setting 
up an academy whose mission is to 
do for the space frontier what West 
Point did for the settlement of the 
west: to produce the engineers and 
techn icians and officers capable of 
making the frontier inhabitable. There 
are. however. two major differences 
from the early West Point of Super­
intendent Sylvanus Thayer: Graham 
conceives th is as nongovernmental. 
and it will admit women from the 
beginning. 

The notion looked worth investigat­
ing. anyway: so General Graham set 
up a conference to include academics. 
space enthusiasts. journalists. and 
financiers. We couldn't all get together 
in the same city, so we used elec­
tronics: there are conference rooms 
linked by television. Meetings would 
take place in Los Angeles. Colorado 
Springs. and Melbourne. Florida. with 
Dr. David Webb of the National Com­
mission on Space participa ting by 
telephone from the University of 
North Dakota. This was all arra nged 
through a commercia l electronic con­
ferencing service. 

Next thing I knew. I was supposed 
to chair and organize the Los Angeles 
part of the meeting. while G. Harry 
Stine was to do the Colorado Springs 

for space cadets 

part of the job. The instant I heard 
that. an idea came: let the commer­
cial TV conference people do their 
thing. but simultaneously link up 
through BIX as well. 

B IXING THE SPACE ACADEMY 
BIX. for those who tuned in late. is the 
BYTE Information Exchange. a com­
puter-assisted conferencing system 
that I truly believe is the first step into 
what will be the normal communica­
tions pattern of the future. No doubt 
you 'll find more about it. including 
how to sign up. elsewhere in this 
issue. 

BIX has several different kinds of 
computer-assisted conferences. Most 
are open. mean ing that anyone can 
find them and join up. Others are 
closed : you have to be invited in. A 
few are hidden. meaning that you 
can't find them even if you 're looking 
for them; and of course you'd have to 
be invited to join if you did stumble 
across one of those. The Space 
Academy conference is li ke that. not 
because there's anything to hide. but 
to keep the chatter down to a 
minimum: most of the people in­
volved in this have about 90 other 
things to do. Eventually we·11 bring all 
the information out to a public con­
ference. Meanwhile. we used BIX to 
plan and set up the televised con­
ference. 

It all went well. Barry Workman and 
my son Alex brought Barry's ancient 
CP/M Lobo computer: Barry still finds 
it both versat ile and reliable. They 
connected to BIX with MITE. the com-

Silicon Va lley to serve as 
moderator and editor. With 
all that help I could concen­
trate on the conference es­

sentials. and indeed we got a lot done. 
Now that the TV conference is over. 

the discussion continues on BIX. It 
will be interesting to see what comes 
of it. With luck. the whole world will 
see the resu lts. 

I00 P ERCENT COMPATIBLE 
Another reason I was away from my 
desk this month was a trip up to 
Silicon Valley. The actual reason I went 
was to confer with Dr. Stefan Possony 
about the new edition of Strategy of 
Teclinology we·re writing with Barbara 
Clifford's editorial assistance; but 
while I was up there I spent a day with 
Bill Godbout finding out the latest 
about Viasyn's CompuPro equipment. 

There's a Jot going on. 
First. they were all excited about the 

new service contracts they've signed 
with Sperry. You remember Sperry? 
It's odd how many old-timers look 
puzzled when you ask if they remem­
ber Sperry. If you say Univac. their 
eyes light up. Anyway. Sperry is pro­
viding service support for CompuPro 
systems. Coincidentally. about the 
time you read this. I'll be in the south 
of France giving a talk to a group of 
managers of the European divisions 
of Sperry. Tough duty.. . 

Anyway. I've always had mixed emo­
tion s about CompuPro systems. 
There's a sense in which CompuPro 
has no competition : they have just 

{conli11ued) 

Jerry Pournelle holds a doctorat'e in psychology 
and is a science fiction writer who also earns 
acomfortable living writing about computers 
present and future. 
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about the best (microcomputer­
based) development hardware pack­
ages on the market today. CompuPro 
is always out at the edge of tech­
nology. always pushing the envelope 
of state-of-the-art "small systems... The 
Golem. my big CompuPro 286/Z80 
Dual Processor system. is still the 
most powerful machine I have. 

That's the good part. 
The bad part is that you'd better 

know what you're doing or have a 
darned good dealer handy. Compu­
Pro equipment is adequately docu­
mented for technoweenies. but there's 
sti ll a tendency to think "support" 
means reading the spec sheets. very 
slowly. over the telephone. With the 
right dealer that doesn't matter. For 
example. Steve Rose. a systems dis­
tributor on Maui in the Hawaiian 
Islands. always prefers to install Com­
puPro because. done right. the sys­
tems are trouble-free and the cus­
tomers are happy. However. if you 
don't have a good dealer and you 
don't know much about small com­
puters. you might have your work cut 
out. 

Another problem with CompuPro 
systems is IBM PC compatibility. Dr. 
Godbout always had mixed emotions 
about that. To get real PC compatibili­
ty would require compromises in 
hardware performance and speed. 
and of course performance and 
speed are CompuPro's main selling 
points. 

rm pleased to say that CompuPro 
has solved those problems. You can 
get 100 percent PC compatibility. plus 
multiuser capabi lity. plus file sharing. 
plus the enormous speed of a Com­
puPro system. You can not only have 
SideKick and SuperKey and Ready!. 
you can share your SideKick calendar 
and phone dialer files with another 
user a hundred feet away. 

They achieve this in the simplest 
possible way : CompuPro recom­
mends that you use cheap PClones as 
workstations. Since you can get a 
minimum clone for less than a thou­
sand dollars. you aren't paying much 
for the compatibil ity: any decent ter­
minal will run you at least half that 
much. Of course. you can also attach 
normal terminals to the CompuPro 
system. 
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The purpose of the clone is to run 
memory-resident software. Big jobs. 
li ke multiuser database applications. 
are done in the centra l CompuPro 
unit. which operates at speeds con­
siderably higher than an AT. 

The clones are networked through 
Arcnet. CompuPro provides cable. 
network boards for the clone. and the 
network board for the CompuPro sys­
tem. Inside the CompuPro box they 
follow Pournelle's rule: "One user. at 
least one CPU. .. Each user has a block 
of memory and a CPU. all internally 
linked. in add ition to the CPU in the 
workstation clone. 

The resu lt is somethjng wonderful: 
at least. I saw it work someth ing won­
derful. Steve Rose demonstrated a big 
CompuPro system linked with three 
PC!ones. a TeleVideo term inal. and a 
Wyse terminal. Big spreadsheets are 
calculated in the CompuPro at light­
ning speed. Results can be called up 
by other users. SideKick files and 
suchlike are callable in the workstation 
but are kept in the CompuPro so that 
other users can get at them when 
needed. 

It all looked wonderful. but now 
comes the usual note of caution: I saw 
this in Hayward. As always. I reserve 
final judgment for when I have things 
operating here at Chaos Manor. That 
happens next month. They tell me I'll 
be able to li nk up Zeke II. the ancient 
CompuPro ZBO rm writing this on; the 
Golem; Big Kat. the Kaypro 286i PC 
AT clone; Lucy Van Pelt. our old fuss­
budget genuine IBM PC; and the 
Zenith Zrl 50. all working together with 
the new CompuPro: and then I'll be 
able to run both PC and CP/M 
software. 

There are terrific advantages to th is. 
For one. I can save text from any sta­
tion onto the Golem·s 8-inch floppy 
disk drives. This is important because 
I don·t think anything is tru ly safe until 
it has been saved on two separate 
8-inch disks. and one of those disks 
is no longer in the house. Tupes. hard 
disks. small disk drives. are all very 
well. but I don't. deep down in my 
heart. trust anything but those 8­
inchers. That may change in future. 
but it hasn't yet. 

We'll also be able to share printers 
and hard disks. All stations will be 

able to shuffle stuff off for archiving 
on the Golem's tape backup unit. And 
so forth. 

CompuPro tends to use me as a test 
site for new stuff. I've promised to 
keep a log of any problems. More­
over. I'm beginning to collect neat 
tricks to use in networking PClones; 
when I'm done. Barbara Clifford is go­
ing to edit the stuff into a manual of 
user tips that CompuPro will ship with 
the networking systems. 

When I left CompuPro. Bill God­
bout. Mark Garetz. and Steve Rose 
were arguing: what is a fair statement 
of the actual speed of a system that 
has many CPUs all going at once? Just 
how many MIPS (millions of instruc­
tions per second) does this system ex­
ecute? It's a good question. Anyway. 
I'm sending my CompuPro systems up 
to Hayward in the morning: and I can 
hardly wait to try this. Maybe. just 
maybe. I'll have solved the problem 
of computer proliferation at Chaos 
Manor. 

ELECTRONIC MUSIC 
A couple of issues back I ta lked about 
the coming revolution in electronic 
music. Bill Godbout saw that column 
and sent me some copies of a maga­
zine. Electronic Musician. that has some 
claim to be the BYTE of the electronic 
music world. Formerly called Polyph­
ony. EM specia li zes in MIDI (musical 
instrument digita l interface). 

There·s a reason for Godbout's in­
terest in the magazine: it was one of 
the first products of desktop publ ish­
ing. and Craig Anderton. £M's editor. 
has always been a big CompuPro fan . 
The magazine is now produced on a 
large multiuser (one user. at least one 
CPU) CompuPro machine. which pro­
duces IBM-compatible disks that go 
directly to the typesetter. 

Electronic Musician (2608 Ninth St.. 
Berkeley. CA 94 71 OJ is organized like 
a thinner issue of BYTE. with reviews. 
how-to articles. columns. what's new. 
and lots of ads. The ads were the most 
interesting part for me: it's amazing 
what you can buy. from keyboards 
and mixers to programs with a wide 
variety of synthesized sounds. Me. I'm 
not very musical. and my wife is 
oriented to classical opera and thus 
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PSSST... 

JANUS/Ada 


for $99.95!! 


PRESENTING THE NEW AND THESE ADDED 
JANUS/ Ada C-PAK!/ FEATVRESJI 

1. Janus/Ada Compiler 1. Free User's Group 
2. Janus/Ada Linker 2. $99.95 Discount on 
8. Janus/Ada Libraries 	 the Janus/Ada D-Pak 
4. 	Janus/Ada Example/ 3. No Llcenseff 

Programs 4. No Copy Protection!!! 
5. 	Janus/Ada User Manual 5. Customer tested for 

over 3 yearsm 

ls the introductory Adar11 package you've been waiting 
. . over three years of actual field use , specifically on 

microcomputers, by the government, Fortune 500 businesses 
an major universities . Realistically priced , at $99 .95 , so you 

a fford the most popular Ada implementation used on 
computers! 

new "C" -Pak is available for most microcomputers 
ing MS-DOS , including the IBM PC AT™, as are all the 

o r fine Janus/ Ada programs. Call us or an authorized 
distributor for your copy today! 

We offer you the most flexible, cost efficient means of introducing your 
programming staff to the Ada Language. You can choose the level of 
Support you need, when you need it! These Janus/ Ada packages are 
customer-tested and available now . . . 

(C-Pak) Introductory Janus/ Ada Compilers Janus/ Ada "Site" Licenses 

(D-Pak) Intermediate Janus/ Ada Systems Janus/ Ada Source Code Licenses 

(S-Pak) Advanced Janus/ Ada Systems Janus/ Ada Cross Compilers 

(P-Pak) Janus/ Ada Language Translators Janus/ Ada Maintenance Agreements 


111 ! USE OUR TOLL FREE NUMBER FOR YOUR ORDER OR BROCHURE: 1-800-722·8248 
C' M. C• M·li. CCV "4·16 . ,. 11adtmatb fll Dlan1.I Rt t u u:h. IN 

'ADA. • ua~•u\ ef m. U S D•~1.rr1M'U of o.c,.,., 
MS-DOS lo a u a!Nf!l-ulo el M•ne..!i 

~ specialists in state of the art programming~- ~ - · ·~ Cop~lgh 1 -84 R ___ar___~?~!~~~:- -~.:..~~--©-_---1 9 --R ~hw_• ~~~~~~~~~~~~~--~~-
P.O . Box 1512 Madison, Wisconsin 53701 Inquiry 309 
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ACTUAL SIZE. 


ACTUAL PRICE. 

Introducing The Turner Hall™ Card. 

The lowest priced complete 256K memory 
expansion board you can buy. 

We made it so inexpensive by using 
the very lates t 256K RAM chips instead of 
four times as many 64 K chips. 

That same technology makes the Ca rd 
fit in a hafl./ength PC!X T"' slot. And the 
reduced chip count increases reliability, so 
we can offer a 30-day money.back guarantee 
and I -year warranty. 

The Card comes with a clock/calendar 
with replaceable battery backup, i llustrated 
Owner's Manual, and software including 
clock. prin t spooler. and disk emu/a tor. 

That's everything the most popular 

multifunction boards have. Except a couple 
of extra ports and a lot of extra cos t. 

IBM®or Compaq® owners will find the 
Card remarkably easy to install. And ii 
you have any questions alter you buy, call 
our Help Hotline. 

Tile Turner Hall Card is just $99. 95; 
plus $2.00 shipping ($12.00 outside 
of U.S.A.). 

Order by pl1one. We accept MasterCard 
or Visa . Or send us a check or money order 
with your business card attacf1ed.

El 'furner Hall Publishing 
10201 Torre Ave., Cupertino, CA 95014 

1-800-556-1234x526. 

(In CA 800-441-2345 x526). 


"CA residents add 7% sales la• ($7.00). Requires IBM PC. PCIX~ Portable PC, or Compaq w1/11 a1 leas1 256K ol 
memory. Turner Hall is a trademark of Turner Hall Publishing_ IBM is a r·egisrered trademtJrk, and PCI X T rs a trade­

mark ol lnlernauorral Business Mact1111t'!S Corp Compaq 15. a reglslr:rcd trademark o f Compao ComJ.)uler Corp. 
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not terribly interested in things you 
can synthesize; but I found it intrigu­
ing to go through the dozen sample 
copies Bill Godbout sent me. I'm 
more convinced than ever that smal l 
computers are going to do at least as 
much for music as they have done for 
writing. 

FASTREAD 
Years ago. for my sins. I was a pro­
fessor in a fairly good college. One 
thing I consistently noticed about my 
students: they didn't seem to be as 
widely read as my generation had 
been. Perhaps it was television. What­
ever the cause. they had a lot of 
reading to do to catch up to what I 
thought was an acceptable level. 

Many of them had trouble doing 
that. They just couldn't read fast 
enough. After giving that some 
thought. I encouraged the slower 
ones to take the Evelyn Wood Read­
ing Dynamics course. I'm not sure 
how I selected that particular course: 
it may be that outfit offered our col ­
lege a special deal. or just that their 
institute was close by. Anyway. I kept 
some statistics on performance of 
students who I thought read too slow­
ly and who did or didn't take the 
course. and I continued to recom­
mend it. 

There may be a better way. Note I 
said "may." 

Fastread is a program designed to 
teach you to read faster. It runs on an 
IBM PC. XT. AT. or close clone. and 
it works by running the cursor across 
the text at a speed you can control 
with the + and - keys. While it's do­
ing that. it counts how fast you 're 
reading. At least sort of: the count is 
apparently keyed to the speed of your 
computer. and the program docu­
ments warn you that the absolute 
speed as reported may not be ac­
curate. Anyway. you turn on Fastread. 
adjust the cursor speed to a bit faster 
than you're comfortable with. and 
practice reading. 

That's about all there is to the pro­
gram. The documents consist of a 
folded sheet of paper. but that's all 
you need to make things work. In the 
lessons themselves are some hints 
and tips on fast reading. but the pro­
gram isn't rea lly long on theory: the 
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authors clearly think the best way to 
learn to read faster is to do it. and the 
most interesting stuff for you to read 
are fi les you load on yourself through 
your word processor. 

Whether that will teach"you to read 
faster or not is debatable; certainly it 
can't hurt. and I have some reason to 
believe it would help. Indeed. there is 
a lot to like about this program. 

There·s also considerable to hate. 
For one thing. it has a miserable user 
interface. It starts with one of those 
menus in which you pick numbers to 
tell the system what you want to do. 
including exit the program. At every 
other level you type a ··o" to exit to 
the previous menu. but here the pro­
gra m just beeps at a "Q" ; it wants a 
number and nothing else. If. in fury. 
you type several irrelevant com­
mands. you can fill the type-ahead 
buffer with them . and thus get a long 
and perfect cacophony of beeps. 

You 're supposed to use your own 
files for most of your lessons. The in­
struct ions don't say what kind of files 
it will accept. I was going to try some 
downloaded from BIX. but the silly 
program runs only from the A drive­
naturally it's copy-protected-and if 
you try to give it a subdirectory name 
from your hard disk. it won't take it. 
Filenames must be eight letters or 
fewer: anything more than that gets 
the dreaded beeps. I don't keep BIX 
files on the root directory of my hard 
disk. and I wasn't really in much of a 
mood to transfer some over there just 
to accommodate this program. Also. 
Fastread has no provision for getting 
a directory of files from inside the pro­
gram: you'd have to write down the 
exact names of candidate files before 
invoking this program. 

Fastread. in other words. is one of 
those programs that might be fun to 
play around with . but it wou ld be a 
lot more useful if the publishers had 
done more testing and editing and 
hadn't been so paranoid. I'd probably 
have put it on the hard disk for more 
attention if they hadn't copy-protected 
it. As it is. I doubt I'll ever see it again. 
Pity. 

Sometimes we win one. though. 
Fihh Generation systems has an­
nounced that they've dropped all 

(co11 ti1111edl 

"BRIEF is the most incredible 
editor I have ever seen. 

Programs seem to effortlessly Dow from my mind to the screen." 
- Glenn Ehrlich. Systems Engineer 

International Anasazi. Inc. 

Tailor Program Editing to Your Style 
• A high-level . readable Macro 

Programming Language - allows 
customization for programming 
languages ... Complete. unlimited 
variables. etc. 

• 	Edit multiple files of unlimited size 
(2 Meg is OK) 

• Multiple Windo1Vs on screen with 
different or same file. fragments. etc. 

• A bona-fide 	UNDO stack (up to 300) 
of all operations; deletions. reading 
files. search, translate, more. 

Reconfigurable keyboard 

Only $195 

Call 800-821-2492 


S~ 
Solution 
ystems™ 

335·8 Washington SL 
Norwell . MA 02061 

617·659· 1571 

Full "regular expression search" ­
wild cards, complex patterns 

Adjustable line length - up to 512. 

Keystroke macros - for common 
typing sequences 

Suspend BRIEF to execute. exit to 
DOS · run another program (like a 
compiler. dir. XREF. DIFF. or 
DEBUG) then resume BRJEF 
session 
Compiler-specific support like auto 
indent. syntax check, compile with · 
in BRJEF 

Survey Data 
88% of survey respondents were more 

productive with BRIEF than other 
editors. 

50% were more productive with BRIEF 
than their previous editor in 5 hours 
or less. 

72% 	 were performing all operations in 2 
hours. 

For PC, AT, compatibles . 
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DATA ACQUISITION: Get system capability at a 
board-level price. The System 570 is a personal 

computer based Data Acquisition Workstation with the 32 
extensive signal capacity you need: 32 analog inputs (or 2 
16 differential), 2 analog outputs, 16 digital inputs, 16 digital 
outputs, 16 power control lines. The price is only 51425, com­

plete with our powerful Soft500 software, an extension of 16 
advanced BASIC that provides foreground/background 
architecture, array and memory management, disk access 

and storage, a.nd over 45 additional commands. 16 
AN expansion slot lets you extend your System 570' s 

.l"l..capabilities by selecting from an extensive library of 

optional input/output modules. And you can use the l6 
570 with other data acquisition software such as + 
DADiSP, ASYS'fTM, and Labtech Notebook. 

For complete information, a demonstration, 
or applications assistance, call toll free: $14251-800-552-1115 

(In Ohio call 216-248-0400.) 

l<EITHLEY 

nave examples, but the examples are 
ambiguous or even wrong. Now what 
I mean by "wrong" is that if you use 
the example. as shown in the book. 
it will not produce the result you 're 
after. That's because they have in­
serted or omitted some key item like 
a quotation mark in the document 
text. It's not a real example. it's a vir­
tual example. I hate virtual examples. 

Some of the descriptions of what 
the commands do are masterpieces 
of minor deception. too. 

The only salvation is that they do 
supply you with a few workable 
scripts on the disk that the program 
comes with. Examining those while 
studying the manual will. eventually, 
produce enlightenment. 

All in all . I'm still satisfied with 
Crosstalk. and I still use it for com­
munications despite having a dozen 
or more competitors around. That's 
partly inertia. of course. but it does 
say I have no serious complaints 
about the program: except that I wish 
they'd followed the rule: "You can't 
have too many examples. but the ex­
amples must work." On the other 
hand. I wish everyone would follow that 
rule. 

INTERIM REPORT 

I have a lot of memory-resident utili­

ties in Big Kat. l don't want to give any 

up. but I'd sure like to get some of 

them up into extended memory. I've 

been trying to install the Orchid EC­

CELL error-correcting extended/ex­

panded memory board in Big Kat. 


I'm still trying. 
My first attempts failed. I called Or­

chid. was asked what version of the 
installation software I had. and was 
asked to wait until a new version 
came. That arrived promptly. but by 
then l was off on trips. When I re­
turned I started in again . 

It all seemed clear. l went through 
the installation program. setting the 
system so that it would have both 
RAM disk and expanded memory. 
Some of the options didn't seem very 
clear, so I used my best guesses on 
them. Finally l rebooted the mach ine. 

Blooey. 
Big Kat trundled for a moment. then 

reported that I didn't have a val id 
(conl i1med) 

copy protection on Fastback (no rela­
tion to Fastread). a hard disk backup 
program I talked about in July. 

POURNELLE'S LAW 
I can see a church by daylight. al­
though I may be a bit slow. That is: 
I log on to BIX a lot. and after months 
of doing that. it came to me that I 
didn't need to sit here waiting for the 
phone to ring. answer. get the local 
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net prompt, respond to that. get the 
SIX prompt and respond. enter my 
password ... Crosstalk. after all. has 
a script command capability that wi ll 
take care of everything from dialing 
to entering my password. Or so I was 
persuaded. 

Doing it was another matter. The 
Crosstalk manual tells all : but it does 
it without examples. Actually. it's 
worse: many of the critical commands 
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command processor file: and nothing 
I could do would change that. Further­
more. since I couldn't bring the system 
up at all (maybe I could if I'd removed 
the board?) . I couldn't even get at the 
file to edit out the CONFIG.SYS file 
that the ECCELL installation pro­
cedure had generated and put on my 
hard disk. 

Fortunately Big Kat. like most 
clones. will boot off a floppy disk if 
there's a floppy in drive A. I got out 
the original IBM PC-DOS disk. Then 
I called Orchid. 

I can't say I'm totally fond of Orchid 
Technology's documents. although 
they are much improved from a year 
ago. and the company listens: but I 
sure am impressed with the technical 
support people. It took an hour of 
careful step-by-step logical procedure. 
but eventually we found the problem. 
It seems that something in the Kaypro 
ROM BIOS and the Orchid installation 
procedure have a fatal clash . Once the 
symptoms were all noted. the Orchid 
people went to work: I'm told they'll 
have the problem fixed in a few days. 
and I'll get yet another copy of the in­
stallation software. 

I have no doubt that the board will 
eventually work. ECCELL (the name 
is symbolic of the board's standout 
feature. error-correcting code capa­
bil ity. meaning that if you get a 
memory error it not only warns you 
but fixes it) works fine on a genuine 
PC AT: at least. I know half a dozen 
col leagues who've made theirs work. 
There's no reason why it won't work 
on the Kaypro. 

When it does. I' ll set it up with the 
optional parallel port. so that I can 
finally put in an EGA color card: at the 
moment. my only parallel port is on 
the Hercules Graphics Card. but the 
Orchid ECCELL has both seria l and 
parallel ports if you want them. 

PARADISE 
Last month I reported that I had a 
problem with the Paradise H i-Res 
Graphics Card. This is a card that is 
said to give you the highest resolution 
your system can use. It's capable of 
both monochrome and color (you 
have to throw a switch on the card to 
change over) and has a parallel port 

(conlimiedJ 
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excellence. Experience MAXX~ 


I magine sitting in the cockpit. Hands 
on the yoke. Diving. Spinning. You 

pull out. Bank to the left and slide 
across the screen. The control tower 
passes on the right. 

Maxx1"" lets you experience the thrill 
of flight. At home. Or in the office. 
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to announce 
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in a series of 
Computer Inter­
face Peripherals 
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A contour handle provides 
the " feel " of a real yoke . 

space flight, 
MaxxTM excels. 

Maxxrn is cur­
rently compatible 
with IBM 's PC, 
XT and AT 
models through 
the fifteen-pin 
game port. And 
with Apple 

Computer's lie, lie and II GS series 
through the nine-pin game port. 

Then, the mouse. 
Designed to the specifications of the 

traditional aircraft control yoke, Maxxn-• 
looks, feels and ·performs realistically. 

Strategically placed buttons are 
located atop each arm of the yoke. And 
a centrally located slide throttle controls 
airspeed. 

MaxxT" is easy to use. Boot-up the 
selected software di k, calibrate MaxxT" 

to the system and experience desk-bound 
reality. 

Maxxn• comes fully assembled, ready 
to use. A true plug-and-play Computer 
Interface Peripheral (CIP). 

And now, MAXXT:1 

Flight maneuver arc 
a breeze with the 
"feather-touch" of 
Maxx rM, Action 
buttons arc strategica lly 
placed. 

For more informacion, or ro order, call 
l-{206) 451 -9082 or mail $129.95 plus $5 .00 
for shipping and handling co Icon Incorporated, 
1611-116ch· Avenue NE, Bellevue, 
Washingcon 98004. 
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on it. It looked like what I needed. 
The problem I had was that all the 

text was jammed over against the left 
side of the Zenith 19·inch High Res­
olution Color Monitor I use with Big 
Kat. 

After I wrote that. two things hap· 
pened: Paradise sent another board. 
and Ken Sheldon. my technical editor 
at BYTE. told me that one of the other 
editors had asked why I didn't try the 
MODE command in MS-DOS. MODE. 
it seems. can shift the image over to 
the right by a space or two. 

I tried both. First. the new board: it 
had the same problem. Since that 
board seems to work fine on Lucy Van 
Pelt. I can only conclude that there's 
some interaction with either the 
Kaypro AT or the Zenith monitor. 
Whatever it is. I remember when 
they'd have put a horizontal control 
on either the board or the monitor. 
or both. One tweak would have 
solved the problem. 

Instead. though. they seem to be 
relying on MODE. 

The MODE command. I discover 
from reading the fine print in MS-DOS 
manuals and books. not only tells 
your machine whether you 're using 
monochrome or color and 40 or 80 
characters per line. it will also. in 
theory. shift the screen image over. 
thus accomplishing what you·d want 
from a horizontal control. 

In theory. In fact. it doesn't. at least 
not on a Kaypro 286i. What it does 
is lock things up to the point where 
you have to reset the machine. I 
haven't the foggiest notion why. I 
don't have a genuine IBM PC AT. so 
I can't tell if MODE COBO,R would do 
the job on that. I do know that MODE 
COBO or MODE C040 will work on 
the Kaypro as advertised. changing 
the display from color 80 columns to 
color 40 columns: but if you add the 
shift. or try to invoke the "T' for test 
pattern feature of MODE. you 'll short· 
ly after reset a Kaypro 286i. 

Consequently. I'm back to the Her· 
cules Graphics Card. which has always 
worked fine. MODE shift doesn't work 
with it. either. but it doesn't have to. 

1 find it all pretty discouraging. In 
order to save about five dollars· worth 
of parts on the video board, they're 
relying on software that will probably 
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have to be invoked every time you 
reset the machine or turn it off. That 
makes no sense at all. 

SHORT SHRIFT TIME AGAIN 
I'm always looking for something new 
to write about Believe me. it's no 
problem. Alas. books. programs. and 
hardware pour in here much faster 
than I can keep up. I've had to be 
pretty ruthless: if something can't get 
my attention in a couple of minutes. 
it goes. As late as last year I might 
have kept it around. but that clearly 
won't do any longer: there's just no 
room for it all. 

Some stuff can go immediately. 
Things like silly games that arrive with 
neither documentation. packaging. 
nor cover letter. and turn out to be 
written in BASIC with a "choose a 
number" user interface; clearly hope­
less stuff like that goes into the big 
barrel with a permanent magnet from 
an old telephone magneto. Eventual­
ly I reforma t the disks. But even after 
eliminating the absurd I find the 
stacks grow higher all the time. 

I'll never clear it all out; but much 
o f it deserves mentioning. Thus. it's 
short shrift time again. 

INTEL MATH CHIP 
Some weeks ago Intel sent me one of 
the 80287 math chips for the PC AT 
and clones. The chip comes in a lovely 
box with extensively detailed instruc­
tions. If you have a genuine IBM PC 
AT. I can't imagine anything simpler 
than installing it. 

I had a bit more of a problem with 
the Kaypro 286i. but the relentless ap­
plication of logic-there's on ly one 
slot on Big Kat's board that would take 
that chip. and all the notches face the 
same way-solved the problem. If you 
have a 286 machine and you do any 
number crunching. you must get a 287 
math chip. It speeds up calculations 
something wonderful. and with most 
programs you don't have to do any­
thing to get that extra speed. Much 
recommended for those who crunch 
numbers. 

EXCEL 
On the subject of number crunching: 
as I've said before. if I had to do much 

(con tim1ed1 
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detailed spreadsheet work. I'd buy a 
Macintosh just so that I could use 
Microsoft's Excel. That is simply the 
most elegant and versatile spread­
sheet I've encountered. 

Comes now a really good book on 
using Excel. 

Hands-On Excel by Danny Goodman 
(Scott, Foresman & Company. $21.95) 
is clearly written and fil led with useful 
examples. The book is in an informal 
narrative style. the kind of writing I try 
for: I hope l don't sound arrogant by 
saying that much of it reads the way 
I'd have written it if I knew as much 
about the su bject as Goodman ob­
viously does. 

If you're wondering why people get 
excited about Excel. this book will tell 
you: and if you use Excel. I expect this 
book will save you a lot of time. 
Recommended. 

BRIEF 
Brief is a programming editor for the 
PC. It was written by a company called 

UnderWare. which may or may not ex­
plain the name. It's extremely popular 
among hackers. and for good reasons. 

Brief isn't all that simple to learn. 
but then no programming editor is. 
There are about a zillion commands. 
including. I suppose. Control-meta­
cokebottle and Alt-coffeecup. The 
main thing is that it wil l do just about 
anything you want it to. It has win­
dows-boy. does it ever have win­
dows!-a good search and replace. 
macros. automatic indenting. buffers. 
and a partridge in a pear tree. 

For the last few months. every time 
I've mentioned tex t editors I've got a 
raft of mail urging me to try Brief. Now 
that I've tried it I see why. If you need 
a general-purpose programming edi­
tor. look no further. Recommended. 

SOLARSIM 
Longtime readers wil l know of my ad­
diction to Star Fleet I from Cygnus 
(now known as lnterstel). If you like 
games based on Star 'D'ek. you 'll like 

that one. which is frankly better than 
the Star Trek game I wrote. 

The latest from lnterstel is Solarsim. 
"The Solar System Simulation Pro­
gram." This PC program is a real gem 
for science fiction writers. You can get 
a simulation of the positions of the 
major bodies in the solar system-in­
cluding about 200 asteroids-for near­
ly any given date. Find out what con ­
stellations will be in the sky. also for 
any given date and time. Look at the 
planets' positions as if viewed from 
earth. And so forth. 

There's also a complete. if pretty 
dry. account of the theory. including 
Euler's method for approximations. 

Recommended for astronomy buffs. 
science fict ion writers. and anyone 
who likes to play around with com­
puter simulations. 

IT'S GENERIC 
I've mentioned this program before. 
but it's more than worth bringing up 
again ; they' re always improving it. If 
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you have a PCompatible and any in­
terest at all in CAD. you need Generic 
CADD. While not quite as elegant as 
Autodesk's AutoCAD. Generic CADD 
will. rd guess. do about 75 percent as 
much. for I 0 percent of AutoCAD's 
price. It's not copy-protected. either; 
and the license agreement makes 
sense. They don't guarantee it will 
work. but if you don't like it you have 
a 60-day period during which you can 
get your money back. How can you 
go wrong? 

Generic CADD comes with a thick. 
well-written manua l (the writing style 
is informal. and the language is sim­
ple English; quite refreshing after all 
the documentese I've had to digest 
lately). Not only is it easy to under­
stand. but it's complete. with both 
analytic table of contents and lengthy 
index. 

In other words. it's pretty hard to 
find anything to criticize. This is one 
heck of a program. 

Generic CADD works with a PC or 
close compatible. including the 
Kaypro 286i AT. It wil l work without 
a mouse. but you're better off having 
one. If you want a paper copy of your 
designs. you'll need a plotter. Generic 
CADD supports al l the popular micro­
computers. You can also get Generic 
CADD through Logitech. bundled with 
the LogiMouse. Works fine. and the 
documents are better bound. 

If you·ve been wondering what CAD 
is all about. here's your chance to find 
out at a reasonable cost. You may 
never need any other CAD program. 
Highly recommended. 

DESKTOP PUBLISHING 
Tony Bove and Cheryl Rhodes are 
near geniuses at making complex 
ideas understandable. Now they've 
done it again . 

The Ari of Desktop Publishing (Bantam. 
1986. 520.95) shows Wes Thomas. a 
" High tech PR Man." as forma l co­
author and three more people as con­
tributors. but it's not hard to see the 
hand of Bove and Rhodes al l over the 
book. It's clearly written and doesn't 
assume you know much. 

I like this book. and it isn't out of line 
with the industry standards. but I sure 
don't understand why it costs so 
much. This book has illustrations. 

glossary. and a good index. but it's 
only 300 pages of large type in a 
"trade paper" binding; why the day­
light should it cost more than. say. the 
hardbound edition of Niven and 
Pournelle's Footfall. which ran more 
than 1000 manuscript pages? The fact 
is. though. computer books do cost 
that much. and there doesn't seem to 
be anything to be done about it. It 
sure isn't Tony and Cheryl 's fault. 

If you 're at al l interested in desktop 
publishing and you 're looking for a 
survey of what can be done with exist­
ing hardware and software combina­
tions. this is the book to start with. On 
the other hand. things flow in the 
micro world; the book is almost up to 
date now: will be a little out of date 
by the time you read this; and by next 
year one hopes they'll have a new 
edition. 

POLYNOMIAL 
Polynomial is a PC program designed 
to let you play about with polynomial 
functions. Thke any polynomial func­
tion. plug it in. and out comes a 
graph. Not the kind of program every­
one needs. but more useful than you 

might think: I wish it had been avail­
able when I took high school algebra. 
By taking the tedium out of numeri­
cal calculations. programs like this can 
make ii fun to play with math. so that 
you can get a feel for just what com­
plicated mathematical functions 
model. Just what shape is a fifth-order 
polynomial curve. anyway? Now you 
can find out. painlessl y. 

ONE SCREWY NEWSLETTER 
I have for months been intending to 
mention DTACK Grounded. This is billed 
as a "junk mail flyer" from Digital 
Acoustics. 14 1 5 East McFadden. Suite 
F. Santa Ana. CA 92705: and it con­
sists of the sometimes outrageous 
and surprisingly often well-reasoned 
opinions of an odd composite per­
sonality who can't decide whether 
he's real or fictional. If you've no in­
terest in 68000+ systems. don't bug 
the man; but if you have a passionate 
interest in what's going on in that part 
of the computer world. you don't hate 
compiled BASIC. and you believe that 
assembly language is better than 
Pascal. then by all means write and 

(conti1wed) 
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BRI EF ................ . . ... $195 
Solution Systems 
335 Washington St. 
Norwell. MA 02061 
(617) 659-1571 

COMPUPRO COMPUTERS' . .. .Various 
Viasyn prices 
26538 Danti Court 
Hayward. CA 94 54 5 
(415) 786-0909 

FASTREAD ..... . .. . ....... $59.95 
Achievement House 
103 Great Plain Rd. 
Danbury. CT 06811 
(203) 748-0277 

GENERIC CADD ........ . .. $99.95 
Generic Software 
8763 l48th Ave. NE 
Redmond. WA 98052 
(206) 885-5307 

INTEL 80287 MATH COPROCESSOR 
CHIP ... . .. . . ..... $217 to $385 

Intel Corporation 
3065 Bowers Ave. 
Santa Clara. CA 95051 
(408) 987-8080 

LITTLE COMPUTER PEOPLE .. $3 5-$50 
Activision 
P.O. Box 7287 
Mountain View. CA 94039 
(415) 940-6044 

POLYNOMIAL ...... ........ $27 .50 
Computer Services 
RR I 
Wolfvil le. Nova Scotia 
Canada BOP IXO 
(902) 542-5253 

SOLARSIM . . . . . . .. ... $29.9 5 
lnterstel Corporation 
P.O. Box 57825 
Webster. TX 77598 
(713) 333-3909 
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beg for a copy. 
DI'ACK Grou11ded used to be available 

by subscription . Now it's available at 
the whim of its editor. FNE. who is 
sometimes known as Hal W. Harden­
bergh . You can't bribe him. 1ry plead­
ing. It's probably worth the effort. 

WINDING DOWN 
I'm out of space. and just about out 
of time: day after tomorrow I'm off to 

At lan ta for the World Science Fiction 
Convention, where Footfall has been 
nominated for a Science Fiction 
Achievement Award. otherwise known 
as a Hugo. By the time you read this. 
we'll all know if Larry Niven and I won. 
but just now I don't. 

The book of the mon th is The Edu­
catio11 of Julius Caesar. A Biography. A 
Reco11structio11 by Arthur D. Kahn 
(Schocken Books. 1986). The flyleaf 

WHAT'S THE SECRET DEBUGGING WEAPON 

USED BY EVERYBODY FROM BORLAND 'IO ORACLE? 

FREE 44·PAGE 
"WE COULDN'T HAVE DONE IT WITHOUT 
ATRON'S HARDWARE-ASSISTED 
SOFTWARE BUGBUSTERS." 

\..l•fl'El l lll-ll'n 
Or1cl• Pru . 

·n1is is lht city ~aved by 1hi.: 

~~~~r ~'i7:r~~1.c~i 1 h1~~~d~J~ 
uf mil liono;. of <lu ll;Lrs in ~·cstl.:c.l 
in wri nging ~very ounce or 
in 1etli~c ncc amJ pcrfonrnmc:t.: 
oul of your PC. II n~d 10 he 
1i lagui!d wi 1h 1he tutJghcs t 
mftw.m: buss known 10 man· 
kind. 

PLAGUES OF 
BIBLICAL PROPORTIONS 

The fi rst and mo~I <liffi t: ull 
plague \\fil Impossible to lrnp 
wi1 h so(tw:ire debu gger:-.. 
1l1c~ wi.:n: c;1mi vnnius bug~ 
which random ly c1\'crwro1c 
rrogr ;1111 :., ~.b t;I. C'VCn lhC 
dcbugJ.!.cr. N1L'oillcs1 were lhc 
onc ... 1hr.i t slippcc.J ln once ev~ry 
ft......,.' lrnm!i. or chtmi!cd chc ir 
hc h•wior ar1cr ci3c:h new com· 
pile . forty d;1ys .a n<l fo r1y 
nighb of rccomriling. rryi rt>: 
•m m1•1l1inx <:Is<:. l.'.<ILl~Cd m~my 
•t wuuld·bc rcsidenl of 1hc city 

lo run scrc:uning lnln lhc w i l ~ 


c.J c rnc.s~. nc ,·cr IC) be hc::ird 

rrom tl£ili n. 


Sct:ond c:unc lhc plague of 
not knc .winf! where 1he wo· 
:i,:r;im W-..L.\. or whcl\: il had 
rccc n1ly be i.:n . Thi~ com· 
ptlundcll lhe firs1 pl:1guc: Mow 
co ul d ~ n ynnc know L\•luu 
cnu.'\et.l the rnndom mc-mory 
o~·c rwr i 1 es1 Add 10 1his nin· 
t.lom intcrr upls and liming 
dcpcndencic~. ~ind )'1.> U beg in 
w u n1.k n~ tanJ The! Fellr th:H 
£ripfX:d Ihe ci1y. 

111cn cu mr; 1hc h1.s1 pl ague, 
which hrought the w i zard.~ to 
1heir knee ~ be fore 1hcy C\'C n 
:o.uu1i.:: d dcbu~g i n~ . ·n1cir tO'o.lo'" 
cring progmms consumed so 
mud i memory. 1hcn.: w:1.5 n'1 cnout: h morn for lh!! ir .,ymhol 1:1bk. li.:: t t11uni.: 
de bugging sn f1ware. Even ir1 hcy c:ou lU gel past the fi rst t'"'° pl:1guc:o., chis 
one killed 1hcir fi rs1bom sof1warc. 

ENTER THE HARDWARE-ASSISTED SOFTWARE BUGBUSTERS 
l h c. J\ tron solu,ion ct1mc as 11 fC\'Cla1iun; Moniwr cvt!'y 111en10ry 

reference a.nd C\'Cry ins.truc:1 1on exec uted, hy addini; a h;lrdw.1rc hoard tu 
Lhc AT or PC with 11 n umbilic~ l r rol'H! LO the procc.~.sor. 

Thi: n:.suh'? Wlmml Th~ PC PROBE 1'" and lhi." 1\T PROBE '~ .saved 
c.:-i..,i li1.a1io n :i_;; we know ii. The lirst pl ~1.i; uc \.r,\S t.·urcd wilh PROOE".S 
hanlwiin::·<L% istcd brcc1kpoint cmps 1H1rcaLl ing. wri ting. c~cc ut 1 ng. in rm• · 
tir'g ;md ou1 put1 in_s. 1l1cse 4.'.Cmld be \lone oo si1,gle orrall~cs of addrcs...;;cs. 
<1 mi could ini: ludc p;1rtic'ulnr ~fo1:1 \-;1 hu.:~ . All in rc:d 11111c. Fm :1 men.· 
sof!wan: debugger 10 aucmrt 1his, ;1 I· mi nulc pm~rn rn ''~ 1u lcl 1like 5 huurs 
to c.xcc urc. 

The second pia~ue. not knowi ng fro m ~~· h e nce rou t.·•1111i.:. wa~ cured 
wi th PRO B E"S rc;.i l· rl mc 1r;1t"C memory. Tiu: hisloryof prn~mm cxec uciti n 
is ~::ivcll on-ho::rnl. i11 real ti me. On<::c a hardware Lr.l Jl lms ucc:urrcd . 

ANSWER FROM ATRON. 

PRO HE d i :-. 11l;1y~ 1hc rmgr.1m execution in Oc1ni l. ind u<li n£ :sym­
bob :1rn..I :-.oun::c cmk for C, Pa~c: 1 I, or •tsM:mbly languacc r ro· 
f:!r:1ms. Whk h sh1JW~ how Lml~of· r.i ngc poinlcrs ~ot 1h;i1 way. 

111~ 1hird 1) l:1gm:, no t enough mum for lhc 
di.:.buc&int: ~ymbo l 1t1b lc to be co~~s i<lc nt in 
memory wi1l1 LI l:trl!c pwi:=rnm. ~~-a.Ii cured with 
l·mcg•dlj'h: of Lm-board, hidde n, wrl t L!· pm~ 
1C'l:lc tl mcnmry. Syst..:m rni.:mory W"J~ 1hcn free 
rllr the Jlrogram. keepi ng •he sy1llhol 1:1hlc .un'-1 
Oebuggcr ~1:1 fc from <lc:.iru1.:1itin. 

WhL!n the: joh of hug llus1ing 
W'J~ dunl!. 1hc wiz;mb us.ct.I 
1hcir PROBE..;; ~:o. ~rfonmrncl! 
c1m1ly1.crs. Sn they i.:oulO haYe 
ho th rc li abi!i1y w1d pc:rfor~ 
mam.:c.:-. So they tould send 
mil y 1hc: best sof1ware- imo the: 
fi l! lll. 

IF YOU AREN'T AM ATRON 
CUSTOMER, ODDS ARE YOU 
WON'T BE MAKING 
THE TOP-TEN LIST. 

On ;ulr gi,•cn week. lil lcfl:-.1 
nine of 1hc lop ten bcM·scl l in~ 
sof1w.:i1L.! p:td:: l'1 gc:-i. on thl! $(l fl · 
Sci l-l cHl ist c:umc frum A tron 
t;USIOmt.:r:o.. 

E\·cr hctt rd of Dorlam.1 ? 
'" Wi 1h ~1 u4 A Iron ." says i1s 
llrL!Si dc llt Ph il ippe Kah n . 
"1 hcrc wou l dn 't be u SiOc· 
Kick ,. . Turbo Lil! hLnin g ' '" 
woukl be l lgh t ~}'cars mvay. :111J 

Turtm Prn l o~ • .i wcm ltlu't he 
:!'h i?ping toduy. ' ' 

Ever use a :o. prcadshcc t'! 
f'rum Enab le 1 ~ 10 P';1ruc.lox , ... 
1l1c ir hug!'! we n: hu.s 1cd hy 
/\ tron prod uce ~. 

11110 ()BM S:i.. '! l'!v t.: ryo nc 
from Ashwn-Tonc to Onidi.! 
l)1.\.'P S. M h:as• UOi." Atru n bug· 
bu~tc r. 

If ~·uu use :1 produc t fro m 
one or t h~ companies in Thr 
Ciry. )'tlU owe lilc lJs )'Cl\I k now 
ii to /\Iron. Our guess is thu t 
'J4J% nr 11 11 PCs . XT s um! ATs 
h:1vc :1 1 lcus t one rroducl 
debug~ed wi1h A1ro n bu g· 
lm~ l ~r~. 

FREE 44-PAGE BUGBUSTING BIBLE COULD MAME YOU 
A PROPHET, ANO YOUR COMPANY A PROFIT. 

Wc"vc w ril lL.!n 11L'utl\pk rc 1u1ori al un :o. l :tt l!·Of· tl lc·nrt hu ~bu~1 i ng. 
Ami ii'~ your~. fn:I! for the a,,k i 11~ . full nf cxai·1111 lcs and illu.ma­
lion:-; . [I wi ll ~how }'l)ll h~ ,w thc wi1.tm.! ~ work their mCt,g ic. 

If you're lin:U or suffering the "'' l~• th of rn)grnm hugs. c;1l l A1mn 
1od:.iy Yem eou lt.I ht: bu:s1ln~ bug.,. and !<i<1ks records . Hnnomw ... 

THE BUGBUSTERS 

A.t. l'oy 11111.\ 

says he was 12 years writing it . and 
I believe that. He sure doesn't like 
Cicero much. 

The computer book of the month is 
Jeff Duntemann's Complete Turbo Pascal 
(Scott. Foresman & Company. 1986). 
Th is is about the best introduction ·to 
the Pascal language rve yet seen. It's 
keyed to Borland's Turbo Pascal and 
has complete. specific. and compil ­
able programs. If you've been think­
ing of learning Pascal. this is probably 
the most painless way to start. 

The game of the month has to be 
Activision's Little Computer People. 
That's not strictly a game. but it sure 
has consumed al l the game time 
around here this month. We had Little 
Computer People running on both the 
Amiga and the Atari ST. The Amiga·s 
graphics are preferable. I also learned 
something about mul tiple-screen sys­
tems: there's no easy way to handle 
error messages. because where do 
you display them? The program 
you 're running may have covered up 
the ··workbench" screen. That's 
Amiga's explanation for what hap­
pened. which was that the program 
blew sky-high whenever it tried to 
write to a disk wi th the write-protect 
window open. The programmer is 
supposed to handle such problems. 

rve been pondering that. and we'll 
look at the problem next month. It 
isn't a simple one. but 1don't think the 
current version of Amiga's operating 
system has the answer. 

I've been playing with Activision·s 
Music Studio program. and all I can 
say to that is wow! again. It's sure fun 
to play around. spraying notes about. 
then listening to what I '"composed." 
If I'd had an Amiga and this program 
back when my parents were making 
me take piano lessons. who knows. 
maybe I'd have learned something. 
Anyway it's fun . 

There's no point in your wishing me 
luck in Atlanta. See you on BIX. • 

Jerry PourneUe welcomes readers' comments 
a11d opi11io11s. Send a self-addressed. stamped 
envelope to Jerry Poumelle. clo BYTE. 011e 
Phoenix Mill La11e. Peterborough . NH 
03 4 5 8. Please put your address on the let­
ter as t~ell as 011 the e11velope. Due to the high 
volume of letters. Jerry ca1111ot quara11tee a per­
so11al reply. 
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Simply put: THE TM highest quality and 

value in computer products anywhere. 


TH E '" commitment to our 

customers is compatibility, 


quality, value, 

service and support 


T HE '"backs 

every product with a 


45 DAY 
MONEY BACK 

GUARANTEE 


and a 

FULL 1 YEAR 


PARTS AND LABOR 
WARRANTY 

T H r .. MULTI 384 
Th is multi-function card feature 0-:184K 
m mor)', a serial {Jort for tommunication, 
a paral lel pri nt 'r port , a clock/calendar wi th 
ballcry back111i, and a software bonus wh ich 
includ es RA~f rl i s k anrl ot her ulil it i ·s. 
lfl•f ll il l1rlu• S!l/l.OW 

Sta.Pa ell.Pl•• 

F11 Qc-t huu.I 
C1oae or 

llST ' 

$67.00* 
S1wl'i:tl 

\\11nh....1k 
I'm-.• 

T HE "" H720 MONO 
This 111unochromc ~raph i cs c-arrl wit h printer 
port features IOI)'~, IBW" and llctTulc> •• 
tom pat ibil it y, at a f'mC"t ion of their prices. 
nr1:1 1I l'riu· ~ !II :!.i ' 

Pw:IC'tlo a.al 
Closis of 
Hu·c:11lu 

Craphlu C•td 

S11t•i•i;11 
\\'h11li•i\:& lt• 

Prii i• 

THE™MODEMS 
l!lll".. llayPs 1'' e11 tupatibll' 

T HE '"' 1200 COM EXTERNAL 
Th issP lf-t ·st ing.1 200 BPS mod •m r·omrs with 
auto answer. auto clii1I , auto t"t·-rlial anrl a 
huilt-in speaker. fkl:o l! I'm· .. tlll t:" 

\\'h11 h.·':1h· ' 
Pm•· • 

St"""I $119 00* 

THE "' 1200 COM INTERNAL 
features auto an~we r, dial a11 tl r!'·dial, with a 
bu il t- in speaker, RS 2:J2-C serial 11ort. and PC 
'f"J lk Ill. llt·1a 1t l'rk• " tt ~7ii ' 

T HE "" 2400 COM EXTERNAL 
f.ight timcs Lhc ·peed of a :mo BPS un it make. 
this 2400 Baud mocll•m tru ly affortlahlr , and 
we've madl.' il tru ly ro11 1pHLib l . With a1110 
answrr, auto dial, auto re-dial. arnl a bui lt-in 
s1>eakcrwith volu me 1·0 11 Lrn l. lt t• 1111t l'11n·•:l.t1o.t:.· 

Spodat $259 00*Whoh·~th• 
l'rli 'l' • 

T HE TM 2400 COM INTERNAL 
Feat urrs a11tu answer, aut o 1l ial , an to 
re-dial , a buill- i11 sp<•akN and I'm• PC' 
l'a lk 11 1. !lt•l nil t'nn· . :~ 1~ IMt ' 

T HE '" COLOR CARD 
IOO'',, l·n 1111>a t ihlc with 1B~ 1 •• l'olur mnl with 
rlisplay mollcs of :J2 11x200 graphit and 80x25 
alphanumcril', w/prinl er port. 
Herni l l'nn· ; ;, oo· 

S1"·d10t 

\\l io1,·....1l l' 


1'1it1• 
 $60.00* 
Til-A~i H1·~· ·n"'h./i\U1ut \(I Jlu\l'' lh·nulr!t 

IHM l.c. •l ll'i·•~ht rmuO THE™ 

THE '"' 20MB HARD DIS'K 
l'eat11 ring a half-twi ght IBM '" PC compatible 
internal 2 0~113 dbk clril'c . l"Ut1trollrr card , 
conncrLi ng ~ab les and inst alla1 io 11 manua l. 
Ut•l11ll l1rk1· 1:1H.7;, 

Wh1J\l' ,11h· Slk'Cl:lt $357 00* 
l 'rin• • 

THE "' MULTII/O 
I' at11rc for fc·at11rc, Tll E '" 111atchl'S the 
A. T'" 1/0 +and com<·s up a winnrr. with serial/ 
parallel and game port;, standard, (a scconrl 
serial port optional) , a duc:k/calendar. RA~ldisk 
and print spooler. 11 .. 1.1l t I'"' ,."" 1M 1 

$60.00* 
rit1.• 

~lll'i' i ll l 
\\lit •l1·-...i.h· 

l 1

THE '" EGA PLUS 
With 25GK stnndanl tlt b Illll't IB.\l'" f.GA and 
H •rrnl •s (;raph ic> •·omp:Uih le card is idc•al for 
high resolut ion gra1>hic~ display of 
~licrusort "Windows. Lot11s'" and 
t\utoCAD "' IM .111 1•n1t· ~ :trn) tii 

TH E'" 2MB EMS RAM 
lr ll r l '" /Lotu: .\licrn.,oft sprC's. Featu rrs np to 
2 ~1B of RA~I. llt·ral l l'rlr< 17~ tMt' 

. p1·d;1l 
\\h11lt.·...1h• 


l 1tli 1· 
 $99.00* 

Thompson, Harriman and Edwards Computer Products Company, Ltd. 
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* e 
THE TM PC+ 256K/360K DRIVE,TURBO SPEED, 'AT' KEYBOARD 

STYLE 

*Members pay 8% over wholesale 
Prices subject to change without notice 

HOW CAN 
THE PC 
COST 
SO LITTLE? 
There's no rnason why an 
IBM ™can't sell for $500 ! today's 
costs of'tloppydrives, chips and all 
other components which make up 
the uni ts are a fraction ol'Lheir costs 
from a few years past. Advanced 
high volume production techniques 
combine with low ma te rialcosts to 
make this low price possible. 

Why then don't IBM '" 
PC's and many 
compatibles sell for 
$500? It's simply a 
question of pricing. Do 
you go for the most you 
can get or charge what 
the product should 
reasonably bring? 

THE m doesn't have 
to worry about 
dropping the price 
on an exi ting 
product 50-80%and 
then wonder how o 
make ends me t 
when they do. 

THE "" docsn't 
have to worry about selling $800 
typewriters in competition with 
.$500 computers. 

You Can 
ORBu~· 

1 . J.995 IRM'" P 

1 1,495 Lead ing Edge ·o• 
l S!J99 Tandy IOOIJ 

l S795 IBM•• Selectrit' 

And you get more with 
THE '" PC+ ! Great strid es have 
been made since the introduction 
of the IRM '" PC. THE '" personal 
computers hav incorporated the 
best of' them in desi 111 . 

System ~kmory 

ompatihi lit.y 

Expansion 

Power upply 

l' loppics 

System Speed 

Keyboard 

Pric 

THE '" offer 

THE '" PC+ 

251il\/640K 

100%IBM '" PC 
Compatible 

110Slots 

135 Wat l 

l/3GOK Dril· 

V Mhz/SMhz 

'AT' tyle 

$444.00* 

support in more ways 

the Same 
Money Buys 

4 THE '" PC+ 

3 Tl-lE '" PC+ 

2 TH E '" P + 

1.5 TH E '" P + 

than one with these guarantee : 
45 Day Returns-lfyou~·e not fully 
satisfl ecl send it back for a full 
refund within 45 clays of purchase. 
I Year Wana.nty on parts and labor. 
Technical Support-Through your 
dealer or direct from THE. "' 

PC Network 

(800) 621-SAVE 




IPC .NETWORK · 	 · 

BUY HARDWARE AND SOFTWARE AT WHOLESALE +8°/o, 

AND GET 14-30 DAY SOFTWARE RENTALSt ... 
Listed below are just a few of the over 30,000 products available at our EVERYDAY LOW PRICES! 
The Network carries· products for Apple, IBM, CP/M and most other popular computer families. 

GAMES & EDUCATIONAL SOFTWARE FOR YOUR APPLE II & MACINTOSH 
(PIHte add $1 •hipping 4.nd handling fot Heh llll t o'dtrt<I frorn bctlow.) 

WholeHll! Wl10l&t.ulO 
Arra.11 HDmfl Acct F111~rc.tl P lfW ·At!C S69.00' t.tlndscape Cr!>!sW\Outl\!.ug.cThen.J.''~rP'otc'l.1 S2B.SO" 
Bhachlp Baron Mll11()flil.tf!/Tyeoort 23.99" Pal111 nllr MJtC. T)1)0-.\to.: (jrlJ, :n .~· 
8todttbunc:I L011o RIJnntN ChOpMro1 17.25' Poh1rwa1e Gfaph~ M.:igiaan 219.97" 
Brodo.rbund PfMlt S'1op 2.-.15· • Pol1trw1tr• I t ,~1h 'I 'rtill .•.. 11 ..1 ,!.141 u~ 
Srodorbuno DJu ld OtakY 30.25' 1317' 
Countarpclnl Thtl Nt1rNJ Room 26.97 ' PryotUy Souware Fl110~11•t' OllC':;: Zl .N' 
Oartld•on S.PHO Re;1~ II 31 DO ' ._k:i.rtlOrcu n llU' 
O•vld1on Mam Bt,urOf 0< Wcvd Arra::o\ ' 2 1.50' Scatborough Aun lr.w rtt.J A10ft(tj> 2'600" 
£du-War• A.Jpet?nt I 2 J or J 23.95' Simon & Schuller T~'Po'W7 foUK m 28..25" 
Elocnonle • ri1 Or:l4! On Ortrtt 15.97' Slr-f&eh ~-..·,:ar(11y 2'61#7' 
£pyx Summt!l'G~mes1'•Te~olAp$11411 Tr.lt:lt)y 20.00· Sit·Tech Kl"ll\1fll al 0,1rnonos or Rt•satff Ra ill'ts 18.97' 
Epy.: Wmror Games 20.00' • Spinnaker 41;, '"" :-.}'.• "".>e .\.' IS U ' 
1111 B'.f'l.8 Smooth T I ~-1.fl'JC °"'>' 44.00' 

t-ta.ydtn Saigon Ill 24.75' 

lnlocom Oe~rftn<t Ot $tJsptlf'lo.d 24.00" • Sp!nn• llLM 
 ~JI -;- ' 
lnloc.om End'lanll!f, Plallerta/l 20.00· • Sµhmour r. Ora .~ v 2.. 17" 
Cultl'll~IS W1:rn.tss. ZOl li. I. Ot Tnn")' Subloglc Aa'lJ S.no11.Hill'or ,, 11.'25" 

lnfocom 1'11C11Mi..r 's Gwoe CJ/ SoBJtilflOJ 20.00· SublOQtc Jal ffY ~~ 0# M.aC" 19.SO' 
lnrocom SIJ$P«t, Sotce1s1 111/-dol ZCll._ II or Ill 22.00' Subloglc Niphl ,\,f1HIOlt P.ncaJJ :w.oo· 
Mlcropro1e F· 15 Slrilro E~n Srtom ~MCO 18.SO ' Tthbkar Cl·c• Arl·AI« Onry "2!t.OO' 
MllH CompuHn; Mac Arrac,.,·Mai: Only 20.50' Vlrtwtil Combln11 1lc.s .VICI" Coo~~ ,, 17.50. 
hU nd.aupe TM ... hJL'\l'oitNtO.)Kllll ' •tSlooCPf 2 21 .00· 

BUSINESS SOFTWARE FOR YOUR APPLE II & MACINTOSH 
(Plt1M • dd $2.SO 1hlpplng and h•nd!lng IOf Heh t lt11 ordorod ftom bctlow.t 

Appl • l\POJe \VOfflJ S16.S,O(I' .,J, 10.oh 'I r: '.I • r S9L~lf 

•	 Bug1• Brothtn .\I ,1 1"1'1 •r• • II 00' Mlcro1ofl E1crl IOI Mucmtosn U7,50' 
OOfl11nd lnl91nallonal Refle., for UHJ i\f.ac 59.00' Mlcrosoll Blf:ilC lor MtJCtrttosn 75.00' 

.... Botl1t11d lnt•rn•UO"ll ~ ·• • 41 oo· Mlc101of1 Chari l<i1 Mt1C1MIO&l'1 62.SO" 
8orl•nd lnllrnatlonal rultJO Puc.JI 37.50' Monognm Ckl/UltJ "° S.•ns:e lat APoft.' ti SS 00" 

•	 &Pt VL "4 P_.,IFP P'R / , \' '?0$00* Monogram {){)'Jto\$Sc<1soJ"'\i';lOtt10Jll 71.99' 
DrOdll~bund 8.rtnk Sricor Wrner 35.25' Odotl• ~ 11ah • 2&2.00" 
Ctntra.I Point Capt ri P11.1s or Copy fl Ai.le 16.25" Provuo O\.cn.·110-A.Joc On.Ir 130.00' 
Funk Sohw.,e Sd'4~o1)'S • Pro tJoj V« 35.00' Sa1tllltC! Sol tw.,e W(\liJ Pt'rf~CI 1'l 00" 
Fun•o" Macasm 60.00 · San1ible Softwnro S~Mlb!o 5f1<'•~r I\' 67.50' 
H11b• HltlJlldoJ. 40.0D' Soltctall Fiinc:y FQ/115 t25.00' 
H•rv•td ,_•ac M•MDgfH 29.95' SollKh .,Ucro1yatem1 UCSD Pa>enr 37.00' 
Hum•n Edge MtnrJ PrtJk! 2•.oo· Sollwato Publl1hlno PFS Filt! wriro OI Gr<11>11 61 00' 
Hum•n Edge Sates Edge 47.DO' S1onewant OBl.lastet.\l,1c Too' 14S.OO ' 

• Hum• n Edg• " rTI , 45.00' TC!IOS Fllo'll$tOll '°' Mtte as.oo· 
•	 U vlng Vjdf!'Olt•l Tn ,.._ T~- 1, 1. - 65..00 " True Bask Inc. T1uu £lil.lll'.: lrJt Ar.IC" 79.00" 

MECA il.'1m.:1i;,.1"9 rout Mcnoy 99 OD' ..\'/•fl'le'f C1 n DO' 

HARDWARE FOR YOUR APPLE II & MACINTOSH 
j Pt..H add thlpplng •nd handling ch1rgt111: found In llnllca net1tl ID prlc.o, j 

DISK DRIVES 	 MODEMS 
•	 Applt ',•,:.~ ~ "" 8 E•,..,., t C ,. UIJ ts• " I Haye. Mc:rortlOOC!'m IJtt 11 SmiU«lYfl $125.00" i2 5',IJ 

Appl• 20M8 SCSl ,m IQf ,,~or Mac 92•.oo· f l 996J Nov11Jon l\ppJti Cllr II 17ol 115' /J SDJ 
AST AST·2000 .\13C 2&20 201.18 HD 1885.00' (40 12J PromC! lheus 1200 ..\ 253 00' /fi ~:\.!! 

wt10MB Tape Low COJr 1200 B.1ua 1nr111n1I Monmn kJr ,i .. ipro 11 
DC Sy11t11n1 20MB SCSI Hwa Dr.ve 650.00' ( 14 CUJ Promelhou1Plo°'""°"m1~ Macr>.h..'.ot 299.00" {6WJ 
IOm091 l\ldi~ 5M8 Rem(n.~M 999.00' (2 1 58) Prentice P'opcom Mi1cPuc>. 219.00" 12 !t( t1 

Dtw.1 IOI l.'aonrosn r200 8a11t1 .UOdem ~t ~ Sr1.1J9f1t..l·• 

K>mog1 Dull 10M8Bamoolhlot/.lac U t00,00' fJ8 lid/ 


with SCSI P-tNI 
 ACCESSORI ES 
IOm191 201.18 SCSI BfJrnotNll Bo~ 2 199.00' (Jl 50) Applo MtJr: Socun1y M $29.00' fl 5'>1 

..P11td1.. '·'tit r• lo•D H ! C S?SD<I' 11 3-4 Cutll.s OlamOfld Sur9,1 f't r«to1 23.50· ,, 'i(l1 

"1.. ) D• . , ,,IP Curlli. R ... ey Su'f}~ v/L'Clilt 3900' I :iOI 

...Pltadl.H J.I a "'.t6 ~•11rr:f L ot- ,.5,00· r;. "}! Hayes 4!4rd'1 Ill .kly't-cl. :2Cl.50' jl~J 

If. •aDrtwtt SMt.h- '111'? w F11t! Bwron fOI lie 
Kensington 1)\,51 COllt"I' ,,,, MAC 7.SO' I Sill lill< PCPl•tWOtfrl 11.0 \'... E•'M Or1W'O 11500• 

01 tmo1at1nmet• PC tl•IN01k IJ ft ' 'rw/ 0. • 5 00' Sv ."" 	 KCl\•in,1cn °' ; -,, I·; •H I'" I 5l• t7• ,r ('i.i- PC IJ1!hN01k '"~ (', .,... ~ r .tr-; ~I!• 5 00' 151 
-.Ko ta A.I t.aJ !rO' J

BOAR DS ANO BUFFERS Ko1111 Ko.1!i:tp.1d Toucn TM:J.'tlr 74.97" •r!J...lJ 
AST . Muail 0 -2 Satllll.'Clod. $155.00' t~50J PC Ne1wo1k Cool1fV F1.111 'r\'rtn 5.lf')d 2s.oo· 1~50'1 

AST . M eg.3RJIMT>lus 6JKOIU.'8 120.00· (250; Pf()tc.Y:tor A Oo.JJ Oum•1"1o 
Mlc:roaort Prttmium Salte.Ara I/ft 2"3.67• (2 50) • PC ' «llW-Of\ ·p .;_ L • I I ii.ts' 
Mlcrotolri: Ownpf1ng GX 55.00' 12501 PC NelwOfk h~ci<:tt~h Oti~en.•t 12.50' 
Orange Micro Gmpplol • &&.oo· (250/ 1nc1uctes FJC>e Ft1p I. F11 t1 Ca!lo 
Ornn90 Mlc::10 SmiDt Gt~et G8.00' (:!50J rhesvOsl.otuts nraGuJ1At110Vd 1<1l LitvrM:> (for1tt11u' 
PC Network Z8l) C1110 35.00' 12501 Pr1 o.uast1!€'+0 sss 45 oo· , r ,:;111 
Quadnm E RAM.SO 88.00' (25i)J P n oa1;u111l!fd s1ru s2.oo· , ~ :wi 
Ou•dr1m Mu#iCOltt- 1 Pamlid' 140.00' 12501 Sony J5D• ll'lt't1.sf8o • al !DI l!i1 .0Ci" 1•!itJJ 

' Sena!Clocl1. £AP<1ndabla to 2561< Thunderw;u1 rlwincirrsctm I55,00" fJ J5J 
TtliundatWare 1111.NtD<:tCNXJ, 104,00· 
Til•n Tachnologl1111 Acceler:arot Ile 207 .35 ' 

MEMORY CHIPS 	 MONITORS 
(All Memory ChJps Gu11untHd lot Utol) Whole11.1111 


Whol•Hle AmOCk V>ck'<'~c,~mptts.itrLor~ Sll0.00" r•IXJ/ 

i!MiA 'K f.tainwu y Uprot.a. Kii• or S7 75· Amdc.k VoCJi.'C> JOO.A C1'1mpO&tfot' Arr.IDt'f 126 00' 1J OOJ 


G r- •, CJ. """Mi! An1dek v~ J rOA 1.G.i..t rl"Jk. A..11r.irr uo.oo· 1.• •"-'' 

• 'HK Oy11am.lc. R.8Jft Clllp• f I DO' Amdctk C..."'Or 6DO NEW• l1>9n tip, RGB J&5 00' t .~ :1!11 
• :ts.GK OyrUi m lc:: R1tm Chip• tf -. 2.90' ~1'. 1 Amdok -.A>'o, 7~2 E11ha11t:1.1d Gr,JPIJ<i 424.0D' 1•> FIJI 
,. . ,aKIGM AT M~thtlf o.1dChiJn f , fl • 350 " M11gnavo~ r:!TTI.. 1&1 Typv 1\ m.'1t.'I' ?!toe· 1.'J. t.1tl1 
• 1n111 Cc r'roa gg so· ... ' 1 " Si A ;;reat t-.>eli •fl!1 ~tli.ltm•t"N} mtn11Cnflitth• 

1.togn.ovoa 1.r· RGO .:ahlr ?.SO oo· 

EXTERNAL MODEMS .Vonrhllo.JO•,NIJ 


Anchor S'§iln.:1tm.111 Express $205.00" f5001 NEC JC.t.t()f l\lult•!)'MC' ACO S-J0.00' 

Anchor LQh~ni.ng 2-400 309.00" t2 501 Prlnct!lon m, 12 HGB l\tan--ll)I l&!il 00" 

HA!tU $maltm(l(l'tft"PI X10 125.oo• (S OJI Prlnttlon nX-l2-£ CG.\ 11r£G,\ ,,,.,~·f(ll .al() 00" 

Ha~ow Smo'll'l/flClf.fdm 1200 3'40.00' 15COJ Prlncelon MA:(·F2t> 139.oo• 


•	 H•V•• 5,T! dm.o .•• ~,.,. ~..:. !25.00" • lj WatkS l\1lf1 Calorot i\lona C...mr 
Prometheus P1omo<1en1 1200 20.00· 16001 Ou:idram £0 1J"EJm,111CC'(tlit.tjifl~ .a3o.oa· 
U.S. RObCllc:I Countot24008PS A.fOOctm 345.Q(i• f500J hun OJO ~~'ti"' 11~~1 RGO •Vc·,...·t~· UJ oo · 

u..:~ L.~~'-~o~~::;~E HJO·~-. HAYES1~2Q~~.rf~~j TH&n 64'111-r.WMI Rei; 7."'h..JC\11 09.00' 

T HI. • 1200 Com Em'""'t 119.00" 12 SlJ U!rfronfty Av1t1l.1"1t.• ~._:,,,., ·~·"1 p,.,sr~1 

rn1: • 2J00 Corn E.:ternnl 2.S9.00" IS SQJ BOB CJrrt Ji too Ar,i; r C(l'Tl/lutf'r 


TERMS & CONDITIONS 
"PC NETWOAK-M.mbenpay1101s;tl !Ji 1bolttt lhttwtdnal•Pnce, plu•~lppi:ng AllorC•,to mllt'f'I Dl Ulllll'ltl~ tl l 
M1rwn1.1m ~52 50Pl!t'ordef 1r1•~nat.ori.ajorcJrrse<>•to1 flltPOO\Q &l\.lncrrmg cnatqet: ~~0.00t.. f)t!f s.m.nl 

41nttc:oma1myd'lecuofeMl!A!low lOwor'1nQd.l~lo ctt';µ All Dl'IC1'SM1bt« IOCl"·I~ 1111o11htlulnolact'1 

t REHTBEFOAEYOU8UY-Ml!mDettare ~1~1oroin1tMUE1Y~K&Btnim1asand Gl\"WIOtrw<1r0Atrft :dl..•~•'"119"' 
~rld tvalua1e iMOLIJVCl:S tOf D Jull II t&guiJll J or30 MP! Wl"tslD sea •I !I~!) ..... nt1t.-dl. r\ncl Tf\Q HE"f\'\OAK"t r·~nt•I 
ct11!1'9l'11~ Lit let• rn:s.n blT\l'l'SOfl W4f~fl!'nl.ll ~'l'IOl!1i-JlJ!l.I 20'~ OFfiiE MFMBE'R W1 tOLESALi;. Pr~ n tin! ,tl lllfff 
.11.nla.~ In IOMl'liopklMAC 11nd CP!M format&. H~ru~-a'• PllCf h11jjhl11Dn 17)' .- •l"~t'd r~,1 In At'>' groe,r. rtod~llonr. 

Copyright <: • 1985. PC NETWORK. INC 

GAMES & EDUCATIONAL SOFTWARE FOR YOUR IBM 
(Plout •dd S I 1Mpp lng nnd h•ndllng tor eac:h !Ille ordl!fed from below.I 

WhOICHIO Whflla•1I• 
ATI lfltrJ ro PC DOS i OI r & 11 Llr BAS,C S27.50 ' 1.1 1.ctosort Flight 5'1"H11l~UOf 527.00' 
Blutthlp AU;1Jtau,1t Or &to-t « T;'CQICJf'> 28.99' Mlnd1c11pe 1hl'Mist•V.ie-wle>a • tsr8'.ooaP1 2 21 ,00' 
B•odarbl.lnd LMc Runo!'• 17.25' Mouse Sy11ern1 PC Pa '11'-Tunt )'OUr PC Si..§IS• 
Compreh1n1i"11 lrr:ro '" Pe·~1 C~·nu 32.00' 1nro A Corot .V.aC111rmn• 
Cav ld1Gn M.a"' 8'aSk'f, W0td AttacAI '21 .SD' Plnpoln1 Publlahl1 19 i\flCJO Cooii~ '21 .00' 
0.nvld•on Sp.'f'd R'~JI~' II J6.00' Sc.uborough 4't1ste1 T)pe 19.15· 
Edu·w,_,. ol 1wPt1111 r : .1 01 .J 2.3 .95" Sleru On-Uno x~ s O;.~tt 11 24 75' 
Elttelronlc Art• One On 0-H.' 1S.97" Spoctru1n Holobyto GATO 18.00' 
El«Uonlc Atta M".soe C0ttstn1ct.on 54!'1 15.97' Iii- plnM , ! ~ ,._ .. 1 11 
Hi11ydan Sarwoo m '26.oo· Srety M.:ic~ F:1cr M.Jol.tor, H111y GcM.t GaJ!D 
1ndM clual Ptdr•h'Jt 00S 29 .75' Rhymru & R.>O.J:1!1 ,... ...tnl u rfl 	 11 n· ...Spinrv tr °' •.. .. ,)- r ... 

...	h1 lor.0111 (l 1 24 .00 ' Subloglc kl 27.50' 
Mh::roproset F 15 S1r.~u Ea9re SrlaOI St>rrKt! 18.50 " Subloglc: Mgm Al.:S.StlV! p,~ 20.00' 

BUSINESS SOFTWARE FOR YOUR IBM 
j Plcuuo add S'2:.50 1h1pplng 1nd h.ln411ng fot &ach UUct ordered lrom balow.J 

S44S ,0D" t.11croRlm RBou 500") $215.00' 
,._A•llt l1ttt1 )II Microsoft C Campt."f't 230.00" 

Borland S•11Cf1,.;A fU11p1orec1£1at 42.00' tAlc101011 worn-urost Vdtson 3 o 220 oo· 
Bor111nd SfJP('IKt•J 34.MJ' Mlc101oft Mu.liotan 98.00' 
BorlAnd T11tOO PaJi:iJt 35.00' Mlcrosoll MQUS• 101.00· 
IJPI Gt ..Ii.A',• 4 P 275.0D ' Mlgenl l\t'e• t"( 55.00' 
Brttftlklhrougti '''"°'"' 20J.OO" ~ •\onoqr-.m ,.. 

a..cunt11t Jf' t-1"1 , 20 00' ,._ ,,,~JUrrr I• "-: .aote· 
Compu!Of AHOCIMH &DP.tr:4ir: IV :239 95· ..IJo.tll ma. 1 ... 

Sf.ff."tt Ot~ljt"Ct· Norion The N .. vtar• Commdrlai;0r JCl.00" 
OAC Ea.sr .\tro.mt.19 39.80' Nonon N,;nan UN•l"'1 3 1 4).00' 

.,[neruonln • lf-""' • 1"1 00 ' Opon Sy•1em1 P 0 St:tfes A R INV G l 
fGS Fa.sw.i r.>. ss.oo· "P THm M~' Vt"t J x 
funlil SoUw1mt S"'°'" ·.,fJ 32.00" Rosesot1 P:oKCol v~~n .: 6S.OD' 
Harvord Tora P'ro;«t r\•anaatv 250.0D' Ryan McF•irl•nd PM COBOL ,~, SYllt""I 520.00" 

. ...-llf.. l'~\ 1 ~ I 	 Joa (;•oo· •S..~ 
•	 Hum..." Ed Pr U ao~ • Sat &9 lohw••• I\' "CJ llS Of.I ' 

lntocorn C.:.v1•\'•"1Qnr n .oo· • S1111L &aM .,... 
U totrce va.•i..:s~film m 126:50" Sot1waro Group EnnOlf' 293.00" 

11!> 1.f.llt.i• O.w1dupn~1 , .: 185 00' Sollwue Publlahlng PFS F~, Wllf<' Gt.-.ph 68.oo· 
Lotu1 Oevctlopmon1 S)'fl'~Y 385,00' Sotlw~1• Publlchln9 PFS Pro/1.•sso,..,,, FJJe 132.00" 
MODS ~"°'"''~m.m"J 229.DO' Sortw11re PubtlahlngPFS Pto.'r'l$P&NllJI WnJct 105.00' 
Mee• '.'.Jtn~~ing V®t l.f~•y 92.00' Sottw11nt Publl1hlng PFS R(!f)Orf 59.5r0' 
MlcroPro WOiOSJ,:u ~ 21 0 .00' Symantec: 0 & A 2'30.00' 

259.00" 

HARDWARE FOR YOUR IBM 
(P loHe .1dd •hipping 1no hnndllng ch111rgo1 round In llellca neu 10 prlee.) 

DISK DRI VES 	 MODEMS 
IHM .JDl,Jt OS ro F~tltfl ~ OM-r sas.oo· (f tJ.IJ H•yH Sma-rt~ 1200£j $315.00' 

~o· :1.o l ,i1l lO" " ·"' t-.·t!,,. Smorno.."'m It vrroo EffWjtJt(lt 
I Hayes SmiJftmodom 2.SOOO 478..00" 

llf> PC tM-lwo•ti­ a t oo· " 4' 1 111-: · 1n1ernat2400 241XIBP5Mooi1m 2S9.00' 
' ~' t .- 1111 '"' rnef !100 • tot .GO· 

PC flitlwork rOMB r.1po &ci..up 3~5 .00 ' t8!N} t 
~me 11r11l u~N m Ccrrp..1Q s ~SAPr~I 

PC tt<HworlilAT o12MB lnttmlill HD 1,050.00" t2J 95/ VIDEO CARDS 
J.~VS -'i.49'!>1 T•mu·C'O'"l'!'i Cimtr)l(tle Herc:utu Cobt CiJ'd w Pa•a'~ P.Jrr 5126.00' 

PC Notworll. ;\1,\18 T11pc.o 8.1d>11p 520.00' f1 I :.!"JJ "5' "9f'c"U 111 DO" 
U.1!1 lla•rllil lnJt.,-11.11 w conrr~tlf' Ofc:hld TutbO EC.4 Ca1a 569.00' r2Sl1J 

._ PC 'l"twc.i. 1 , t-o r~· L 15 00' Ou:idr1m Oun;t EGA ,. Ern.ncro 323.00' (lSOJ 
11 ;.io • ~~ Cornbo '(ii ' 1 •; &•.no· 
~ ..,,..., "' 

1111< 1111 'lioft• l.S700' / ~1, '" 
MULTIFUNCTION CARDS 

App:m\l 41 Rdm E•tMllStOll C'.ara SIJSl.00" fl 501 ... I llf 

AST S11P..i4Pt1•miurti '2MBM~l•OH 315.00" 125"1 


• Ai l <; 139 DO' '"'' 
._.. ... sr " ,, 10100· ACCESSORIES 

,,. 95•'\ST . ,acv,rfltlll]~ tor AT" 325.00" 

Ore.hie! Corllruu.r:I Cl'i 2MS rS tP E'-15 220.00' 

OroC-hlcl r ..1y rwno 286 5IJQl1 Sldt 399.00" 

Orchla PCTwoe 2BiiE" 1.u8 AA.\! 720.00' 

Tac:m11r C..:.i1A1llfl .u...111 Cara'"' 109,00" 


air 11: ~u1 ,., ._ Jsoo· •· 1 

u oo· 


SMAPC'Oo.:vn.114• K~t1 U19 ' H . I OOJ 
to 00' fo!T(ll.flH Mt Lotvs DB•st> \t4t1.LITllll!l' ana tH/11"'> 

COMPLETE SYSTEMS 
Apple M.t~ "Jt.>.t.'1 ;J,,t.o ~1·JJ1•"fl CALL 

• cen1r~ P 111 S3S:5 CM. 

11.T&T ~.WRttJ(!,t(l'IBOOS 

Mf'l'l-'\f""'"'" •,.I. J Jll.:iQO" 


COMP AO lh•!1•Pro o\ 2.SOA. 1.ns.00· tJa JJ1 ,. 

r FloO)fly ~l\ t8 HD1il 0.<~ IBM A T PtfJfi!!>SAf/1dl S , s.wm CALL 


, ::MlJ Frttrio11.!rl '.•8 H.lft} C)..:iclo. r S..v J P111 Srll< 


PRINTERS 
S1ffOCI' • llEC t 57000 ' 

.-nee 	 ... 
34000' ,..uec -> ,_, dll .Oft • 

··~EC "'~ 1o.i9 oo· 
:19100' 16Jr.1 NEC P-6215.PBOSSCPS 1o·P,11 415.00" {8.9d'I 

NEC Pltl lVntrt p.;- 1C0CPS tJ.."COi S3S.00' l I I 5ti 
' ... Okid;<it• ~ .l1 fJOCPS fl'() · CALL 

CcJlvfs.lQ(BJ,1 Gr~-' Alml!' 
1 Rt'qU.<!"L'~ M11•rtoxe1 

Panasonic 1\,\-rO:J I fa'.! "IJ.~CPS 22000·'" r.:\1 0 !~5CPS lli' Tf.J.L Ui!t,00' .., \ rc19.? •&.~PS,\ TnA~ti}I 329.00" C•tlzon 	 Pannonic: 
E:pHm Cl\ J.5 JSCPS LO r.10(1,:' 590.00' Panasonic l\X·P P59.? 100.JdCPS r5 .llO!i.50" 

Epwon f \ 81..V ~lOO t iOC'PSOOCOt. P s .15s,oo· 1\ TtJJCtct' 

Ep'IOn E~ 100\;IJO()ti(ICPSF3.."'Cat J.5S.OO' P:an-010.r'lic i0.·P15:7!' ,2-:.(JSrCPS S74.00" 


• Ep•on 	 00' 
a.. f .p90n d' • lG .DG ' .a.1!tou· 

Ep'lorl ,l. 11,. 1 5 1SCO' fiJ.9 00 ' 

• lfnon L - '•: 90 	 I J Q9llO' 

EP•On L \ ~r 1~ •('CPS d 5 Pu• 219.00' 	 1141 00" 
• t E.C 	 ~00 

http:SIJSl.00
http:lnJt.,-11.11
http:1,050.00
http:C0ttstn1ct.on
http:blT\l'l'SOflW4f~fl!'nl.ll
http:M1rwn1.1m
http:LQh~ni.ng
http:E11ha11t:1.1d
http:Oy11am.lc
http:Ko.1!i:tp.1d
http:lnloc.om
http:F111~rc.tl


IBM PC BASE 
SYSTEM 

IBM PC wl256K 
~/oppy DMe Controller 
! Dollble Srded Double 

Density Disk Drives 
Mix all(} Match wrlh 

your Favonte Mon11or 
and Prmrer' 

)1,025.00* 
CUS10M 

CONF'IGUAAl!ONS 
w eLCOME 

PORTABLE 
HARD DISK SYSTEM 

256K/ 1 Floppyl20MB Hard Disk 

IBM PC 
HARO DISK SYSTEM 

IBM PC w/256K 
Floppy D11ve Controller 
1 Double Sided Double 

Densrly Disk Drive 
Hall Height Hard Disk 

wf20MB 

.$1,337.00* 
CALLF-OR 

LATEST IBM 
ANNOUNCEMENTS 

DESKPRO SYSTEM 
256KCPU/ I Floppy/Hard Disk 

t:l/8/AAll 'M 

Ill ' ...... .... : . --1 

$1,800.00* 

111r•t• r••,,, . 

LASER 128 
128K RAM. 1 Internal Drive 

Apple lie/lie Compatible 
Parallel &2 Serial Ports Included 

$355.00* 

-Ill' ~1 

$1,775.00* w/20M B 

MACINTOSH 
512K 

ENHANCED 
AND 

1.2MB SYSTEMS 

KIBMPCMEMORYEXPANSIONKITIS I I I 
luantity Discounts Available . 

i uaranteedfor11 I I 
,. , Setof $7.75* 

9Chips 

112 HEJGHT osroo 
DISK DRIVES 

Thu Ne1'WOfk- buys oarect 
,1nd nrnkcs l;1n1ashc: deals 

w11h manufac1urersl1kc MPll 
TandonlCDCi Shuga r 1 ·Ou me/ 
TEAC and olhers to tmng you 

fantas11 c p r1ceson Name 
B•~nCI dr1 es lor your PCI ATI 

T •11 1orComoahbl 

$75.00* 

INTERNAL PC HARD DISK 

andCompat1bl 
mounl1ng httr clware and 1nslruc150n s 

10MB 

20MB 

\\ordl t:ifect 

$185.00* ea. 

Members pay 8% above this wholesale price plus shipping. 
CALL TOLL FREE 1-800-621-5-A-V-E (m~_:::;:,~=~~.) 

In Illinois ca ll (312) 280-0002 Validation code: 
Customer Service and Order Status (312) 280-1567 BBZ6 

TM & R-RC!'911 1~r11d lm<lem.1uk11i ol IBM /COMPAO/ APPl.E/AST A noO'lr~h/l.OTU$JMvlt1mallr ln1 ,llOM ECiA 

Low Power/ Automnt1c 8001 '1Nork5 on stantJardPC's 
s tncludcsdr1ve1con1toller / cablesJ 

Full onf.: yc;tr warranly' 

$299.00* 

$357.00* 
O u11n h1y D1!>Count Avallabf.e 

PC 

SEE WHY OVER 200,000 HAVE JOINED 
MAKING US THE NATION'S # 1 SOURCE 
FOR EVERYTHING IN COMPUTING 

• 	 Our 600 Page Wholesale Catalog 
Over 30.000 products priced ar Wholesale + 8%. 
Anything you will ever need at a Consistenl low price .. . 

• 	 Periodic Catalog Updates 
Your Catalog is never obsolete! Keep on rap of the 
newest products and latest price changes. 

• 	 The Printout 
Our newsletter gives you fantastic specials 
with unbiased analysis of new products and 
industry trends. 

• 	 10 Day Returns on any Hardware!! 
If you don 't like any hardware 
product- for any reason-return it tor a refund. 

• 	 1000 + Tilfe Rental Library 
14 lo 30 day rentals on over 1000 different tllles. 
Try before you buy!! 

• 	 Size, Strength and Stability 
The Network has over 200 empfoyees, 55,000 square 
feel of office end warehouse space, inventory valued 
in excess of $25.000,000 and is ranked the largest 
computer product supplier In the nation/ Our commit­
ment Is to serve our customers and our 90% repeat 
business rate Is proof!! 

• 	 Online •Bu/tetin Board 
Download "Free ware" from the nations largest single 
concentration of Public Domain software available! 
Get lfed Into the nations largest technical Information 
network! Place orders. get tech support or contact 
customer service from the Network!; Online, '"not 
just a bu/le/In board but a complete customer 
Information network. 

Starllng 
Nov. 1 

Mon.·Frl. 
71rn.t pm 

CST 

CALL TOLL FREE 
1-800-621-S-A-V-E 

(Orders Membe rship and Advice Ill 

Your Mom~o ~1~~i~·v~i~!l1~~';j~:., Is BBZ6 
Yo11 nm .. iJll(Ute t our mem::>ers.~1p numb-er and 11 you oA<1sn . place 
you1 l · r ~ I n'DM'I !.ill•tnfl 01oer ove• Ille prione byu51n your VIS.A 

t
~ MAST[RCARO 0 1 AMtAICAN EXPRESS C3fd Our nowludge· 

nblo sales consul1on1s are on duty Monday · Friday S:OOAM ~ 

lo T:OOPM, Soturdny 9:00AM lo S:OOPM CST . 


PC Network. Incorporated ~ 
'l 320 West Ohio Street ~ 
•I 	 Chicago, llllnols 6061 0 ,,. 

Fo7~u~~:~·~/~~r!rc~ ~~dNg~'Jg~~f~~:~7i (~~~)~~~1al~1 
Starting Nov. 1 8100 AM lo 8100 PM, Mon.· Fri. CST 

EPSON 
FX-286 
PRINTER 
132CPS/200CPS 

Letter Quality 
 $440.00* 

Epson EX-800 NEW! 80COUPar/Matrix 5445.00' 
Epson EX-1000 132COUPar!Matrix 629.00' 
Epson FX-85 160CPS 10" Par 355.00' 
Epson FX-286 200CPS/40CPS NLO 440.00' 
Epson L0-800 180COU46CPS Par 51 9.00' 
Epson L0-1000 180CPSl60CPS NLO 699.00' 
Epson L0 -2500 t80CPS! t32COL Par/Ser 995.00' 
Epson LX-86 120/ 16CPS 8.5" Par 219.00' 

MAGNAVOX 

12" RGB MONITOR 


$250.00* 
Amdek Video 310 Amber TTL $130.00' 
Amdek Color 722 NEW! Enhanced 424.00' 
Magnavox Amber IBM Type TTL 79.00' 
Nee JC· 1401 Mullisync RGB Color 530.00' 
Princeton HX-12 RGB 369.00' 
Princeton Max- t2E Mono or RGB 136.00' 
Taxa n 630 High Res RGB 383.00 ' 
Taxan 640 Highest Res (720x400) 439.00' 



BUYlllE 
WORID'S#l 
PRll\lfER 
FROMlllE 
WORID'S#l 
SOURCE 
It's an unbeatable combinal ion. 
\\'p're the nation\.. largest mail order 
suurre !'or ew1ything in <·c1111pu1 ing. 
Eps >11s arr the nation's he~t-selling 

l'anii ly of' printers...and !'or goo I 
rrasun. Epsons arP unmatched in 
sprerl. \'ersatil ity. chuicr of fonls, 
I uer and correspunclencP quality, 
and al'l·' hacked by the si.ru11gcst 
local service network in Ihe naLi n. 
So we swck th ·111 in ll"m 'lldou!i 
volume. ready for 
in 11nediate ship111enl... al llw kind 
of' pricl:'s that helped makr us# I. 
Epson printe 1 ~. a!> well 1L~ :Jo ono 
other products are priced at 
\\'holesal ' + 8"... Also, when you 
join the i\c• fwork you g I our 
ratalug, our uwn periodital 
nrwsletler, a vast su llware 
rental library, free phm r 
consul ration. 11ur IO day 111011e~·· 
l>ac:k guaranwe and more! 
Watch your benefits .'lack up. 

lntl'l1dudng th' EX-800 anti 
EX-I0001 li1r h1ghspeHl thmughput, 
al :100 COL dml'l nMIP. Gil CPS 
r-: •ar Leiter Quality mode. 

PCNElWORK 
(800) 621-SAVE 

InltlinoisCall (312) 280-0002 



SEASON'S GREETINGS 


I find that it's strange to be 
writing a Christmas column 
in late August. but such are 
the vagaries of a three-month 
lead time. At least I am final­
ly settled into my new office 
in my new home: boxes are 
unpacked. papers sorted 

BY BRUCE WEBSTER 

New products 

for the Amiga highlight Bruce's 


Christmas column 


The Alegra comes with 
512K bytes of RAM. imple­
mented using 2 56K-bit 
dynamic RAM chips. On 
boot-up under version 1.2 of 
the operating system. the 
RAM is automatically added 
to the memory map: you 

(more or less). desk organized. 
Most of the products discussed this month are for the 

Amiga. I didn't plan it that way: that's just how it happened 
to work out. But the Mac and the Atari ST are well repre­
sented. so there is something for just about everyone. 
What? You say there are folks out there who own other 
machines? Hmm. I'm going to have to look into this. 

MEMORY FOR THE AMIGA 
When the Amiga made its appearance last year. I-like 
many others-commented favorably on its open architec­
ture and the free space (8. 5 megabytes) in the memory 
map. Unfortunately for Amiga owners and Commodore. 
the third-party manufacturers have been slow to release 
reliable products that take advantage of those features. 
I would guess that as of this writing. less than I percent 
of all Amigas have more than 512 K bytes of RAM. Since 
the Amiga is a graphics-intensive machine- even more so 
than the Mac-it eats up RAM quickly and that 512 K bytes 
disappears fast. So the ideal peripheral for the Amiga 
would be a cheap RAM expansion box . and I expected 
to see them flooding the market within weeks of the 
Amiga's introduction. 

No such luck. Some RAM boxes have come out. but 
they've been expensive and often unreliable. To be fair 
to the manufacturers. part of the problem is the expan­
sion bus itself. In order to pass the bus through for other 
peripherals. you 've got to deal with a number of head­
aches. including the protection of your own components 
should the next box down the line do things wrong. 

Access Associates decided that the simplest solution 
was not to pass the bus through at all . and that's how they 
built their Alegra memory expansion. The unit is a slim 
grayish-brown box. It's about !i7-inch wide and hugs the 
side of the Amiga. The top. bottom. and rear of the box 
are flush with the Amiga's main un it. and the front starts 
about l4 inch back from the second mouse/joystick port. 
Installation is simple. though not necessarily easy. I found 
the best way to get the box to sit firmly on the expansion 
bus was to stand the Amiga on its side and push down 
on the Alegra. 

don't have to worry about anything. For systems running 
version I. I. Alegra has supplied the necessary utilities for 
system configuration-but if you're still running I. I. shame 
on Commodore! The Alegra·s DRAM sockets are set up 
so that you can pull all the 2 561<-bit DRAMs and replace 
them with I-megabit DRAMs. That gives you 2 megabytes 
of extra RAM . instead of just another 512K bytes. 

Does the extra 512 K bytes make the Amiga nicer? Very 
much so. First. you can now use more RAM for your RAM 
disk. My boot disk copies all the command files (in direc­
tory DFO:C/) into RAM:C/. then assigns that as the com­
mand directory (ASSIGN C: to RAM:C). That way. both 
floppy disk drives are free for work disks. and I avoid the 
eternally annoying "Please replace volume WHAZIT in any 
drive" messages. It also speeds up system response sig­
nificantly. 

Second. applications can now run in the "fast RAM" 
memory space. that is. memory outside the bottom 512 K 
bytes (which is known as "chip RAM "). Running your pro­
gram in fast RAM has two advantages. First. it frees up 
more space for bit planes (graphics images) and any other 
data that has to be read by the Amiga's custom chips. 
since those chips can access only chip RAM . Second. it 
prevents bus contention from slowing down your applica­
tion. Admittedly. you'd have to be doing a lot of chip work 
(high resolution with multiple bit planes. etc.) in order to 
cause bus contention . but it's nice not having to worry 
about it. 

Not passing the bus through isn't as much of a limi ta­
tion as you might think. If you want to add other 
expansion-bus peripherals to the Amiga. you ·simply 
unplug the Alegra. plug in the peripheral. then plug the 
Alegra into the peripheral that we're assuming does pass 
the expansion bus through. If it doesn't. then you're out 
of luck. 

What's the cost of the Alegra? As of mid-July, it was $3 79. 
It might be cheaper by the time you read this. Even at 
$379. though. it's worth the price for the added power. 

(amtinued) 
Bmce Webster. a wnsulting editor for BYTE. can be reached do BYTE. 
P.O. Box 1910. Orem. UT 84057. or on BIX as bwebster. 
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NEW PRODUCTS FROM GTEK 
The Model 9000 Eprom programmer is the newest addition to 
our line of programming equipment. Fasler than a speeding 
bullet. the 9000 can program a 
2764A in 8 seconds. More powerful 
1han a locomot ive. ii can program 
megabit parts such as the 27010/ 
27210 and exotic devices such as the 
87C5 1. 

$749.00 

The Model 2010 Single Board Control Computer features 
massive power in a small package . Available in a variety of 
configurations. the 2010 has an 803 1H or 8032AH MPU run · 
ning al 11 Mhz. 64K or 256K bytes of ram . up lo 64K byles 
of Eprom or EEprom. RS232. onboard regula tor . 40 "bit" pro· 
grammable 1/ 0 lines and . an 
expansion interface . Languages 
include Assembly. Basic. C. and 
Fourth. Call us for help de· 
lermining a configuration lo 
meet your cont rol or data log· 
ging needs. 

Size 3 S" x 7 O" 

GTEK also manufactures and distributes a complete line of 
development products such as PAL and GANG programmers. 
Support Software . Erasers. Macro Cross Assemblers and Simu· 
lators . CPM -Z80 Emulators. Programmable Parallel Printer 
Switches and Buffers . 

. INC. 

DEVELOPMENT HARDWARE & SOFTWARE 
DRAWER 1346 . BAY ST. LOUIS. MS 39520 USA 

PHONE (601) 467·8048 TELEX 3 15814 (GTEK UD) 

GTEK 

T he q uali ty source fo r Atari ST & Amiga software 

CAMBRIDGE 

~Il~[p 

THE SYM B O LIC L A N GUAGE 
FOR ATARI ST a n d AMI G A 

An inrcrpreter/compiler providi ng a co mplete 

LISP developmenc environment for $199. 5. 


- also m ·e1ilabl1!­

Macro Assembler · Professional dcwlopmcni S\'> tcm .........ST S 79.95 

Ami~a · $ 99.95 

BCPL. EW! Full «andarJ BCf'L rnmpilcr · T.. . .. . . .. .. $149.95 
Lattice ·c· - The: well known Lnnii.:i: 'C' ~ompilcr · ST & AmiJP. . .St.i9.95 
Cambridge Lisp . The lmerprc1cr/tompilcr · T & Am1~a .5199.95 
MCC Pa~cal . Fnsc ISO/ANSI iandml compiler· IT & r\ m1~a .. $ 99.95 
Me1acomco MAKE. EW! U1 IX-like ~IAKE u1ili1y for the ST .. S 69.95 
ME U + . Bc-s1 selling ST MENU gcncrntor . . . . . . . . . . . . . . . S 29.95 
Metacomco SHELL. NEW! Amiga's incclligcm proi;rnmming 'hell .. S 79.95 
1ccacomco TOOLKIT . maricsc 100,l. nvailable for <he Am1g.1 .S 49.95 

Cmnhridg< Li r "olso ,..,,;t,bl< or Cl'n l- K. Call fm. mdnir QL pmdum. L•nb'U•ge< 
come: \.\'Ith full dtxmncm:mon, libraries & ~recn editor. ST lani:u:ai;.e:i- include ~tENU+ :mJ 
pnw1dc full 1n1..·rfou.'1 w GEM DI :m~l AES funcu om. ~h:t:"Kom o provu.ll"" \.'Xpc:rit·ncc:J 
IL'1..°hmrn1suppon ;mJ kc:cps 1rs custmrn:o. mformed of Jll'W pruJu u rind upgr:1dc rdcases. 

Cot1Wt,;I \'Om loml dL'<dt'r or ' ''"METACOMCO Td; 1US) l'O().i\f;:\.Mlo1:-\ ( Al 800-GITMIOTA 
5353 #E Scom Valley Dr. mx: mhill Cr1mpU ~(n'C! 'i .H~i522 

.A.dJ (llf : 0o ta). if CA rc~iJcni 
ocr.s Valle)', CA 95066 

l~cgbtl'"rC"d ~rndc;mnd•_..: Liu/(r - L1[r1cc. tm:~ Arnn ST ­
Ac:m: U~IX lkll L:.h:i.-; Amiga · Commockm: Am1t.>t1. 

ACCORDING TO WEBSTER 

I know that I'm hooked; I don't think I could stand a 5121<­
byte Amiga now. 

MICROBOTlCS MAS-20 HARD DISK 
The other peripheral the Amiga has lacked is a fast. cheap 
hard disk. Unfortunately. cheap hard disks may be slow 
in coming for the Amiga. just as they were for the Mac. 
T\vo problems crop up here: first. the bugaboo of the ex­
pansion bus again; and second. the perception by manu­
facturers of a small. soft marketplace. The former has 
already been discussed: the latter means that manufac­
turers aren't willing to commit to produce more than. say. 
a thousand units (into an installed base of about 90.000 
Amigas as of mid-August) . Because of that. the manufac­
turers can't get a great price on the drives. and that keeps 
the price relatively high. 

However. high-quality hard disks are finally coming out 
for the Amiga. One such drive is the MAS-20 (20 mega­
bytes) from MicroBotics. The unit is about 2 inches high 
by 5 inches wide by 12 inches long. and it is the same 
beige shade as the Amiga. The MAS-20 avoids the prob­
lems of the expansion bus by plugging into the parallel 
port. Th is allows you to place it wherever is comfortable 
(within the reach of the cable. of course) . 

The first time you set up the MAS-20. you must format 
it and create a boot disk. To do this. you make a copy of 
your regular Workbench or CLI boot disk. since the setup 
program will modify portions of the disk (like the Startup­
Sequence file) . You then run the setup program (provided 
with the MAS-20). This updates the boot disk with the 
proper drivers. creates the needed start-up file. and does 
the formatting (which takes about 40 minutes). After that. 
you use your modified boot disk when you start up or 
reset. and the MAS-20 does the rest. All the · command 
files (your C directory) were copied onto the hard disk dur­
ing the setup process. so commands operate more quick­
ly; likewise. setup copies the device and library files to 
the hard disk. 

Having a hard disk on the Amiga was nice; as was the 
case with the extra RAM. it spoiled me. It makes a big 
difference in what I accomplish when I have Aztec C. Lat­
tice C. CSI MultiFORTH, and TOI Modula-2 all on-line at 
the same time. T\venty megabytes. while not as much as 
it sounds (about equivalent to 23 floppy disks). still can 
go a long way. And the access time-about three times 
faster than a floppy disk-helps a lot. too. 

I didn't have time to really wring out the MAS-20. Micro­
Botics has just started shipping them and could lend me 
a unit for only a week or so. During that period. though. 
the unit was trouble-free: no crashes. no lost files. no 
mysterious happenings. The only major grievance I've 
heard is that printing and disk accessing tend to interfere 
with each other since both are using the parallel port. Un­
fortunately. I don't have a printer cable for my Amiga. so 
I haven't been able to verify how much of a problem this is. 

My only complaint with the MAS-20 is its price: $1495 . 
Unfortunately. the dynamics of the Amiga marketplace will 
keep that price up for quite a while. I'm not sure if that 

lronlinued) 
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FREE! A SJ8'.00 VALUE. 
With any order of SJ ,000 or 
more, AMT will send you, abso­
lutely FREE, a Micro brand dress 
wristwatch. Finest precision 
Japanese quartz movement. 
Specify male or female size. 

NOW 
$599. 

LAUGH, CLONE, LAUGH! Who 
would guess that our AT j1: has 
more on theball than his big 
brother? 

AT ji: not onl y delivers fantastic 
teatures at fabulousprices, but 
gives you top quality in design, 
components, materials, and con­
struction! 

And for reliability every AT jr is 
burned-in at the factory prior to 
shipment. 

No IBM compatible ystem 
gives you more capabili ty and 
value for your dollar than our 
incredible AT jr. 

AT J• r. This feature-packed. mod I is based 
on an Intel$599• 8088-2 (or NEC 

V20-8) CP , running at 4. 7 MHz 
or 8 1'v1Hz selectable; handles 
PC DOS~ IS DOS, XENJX ~ and 
otJ1er operatingsystems, plusa full 
range of IBM-compatiblesoftware. 

The standard system has a "O" 
wait state on memory, and operates 
many time faster than the IBM 
PC/Xr' Offers 640 KB of RAM on 

themotherboard; 360 KB floppy 
disk drive; eight expansion slots; 
LED indicator for U1e turbo mode· 
AT-sty le keyboard; 135-watt integral 
power supply; and securi ty key 
lock. Optional features include a 
40 MB hard cLisk (38 ms) EGA, 
and an 8087-2 math co-processo1: 

MIT's LAP TOP. compact Lap 
'lbp system$1699. gi ves you fu U 

IBM compatibility in less U1an 12.2 
pounds of high-powered compute1: 

Features an 80C86 microproc­
essor, giving you twice the speed of 
IBM ·s lap top; 640 KB of memory; 
two 720 KB, 3. 5-inch disk drives; 
an 80-by-25 LCD display with 
640 x200 resolution; RGB and 
printer ports· and a1200 baud 
internal modem, optional. 

AMT-286. A~IT's ~op-
of-the-line11 AT system$ 9 9 •ou tperforms 

tl1e IB I P AT" at a fraction of the 

price. lagged "Best Priced' by PC 
Week .March 1986 issue. 

Our phenomenaJ AT has a 
16-bit Intel 80286 CPUrunning at 
8 MHz (10 MHz or 12 !Hz optionaJ); 
640 KB of RAM, expandable to 1MB; 
1.2 MB floppy disk drive· accom­
moclations for 20, 30, or 40 MB 
hard cLisk drive· asocket for an 
Intel 80287 math co-processor· and 
a ''O' wait state on memory, 
optionaJ. 

DON'T WAIT-CALL NOW 
Pick up your phone now and 

get fuUdetaiJs or place your orde1: 

Nia 
AMERICAN MICRO TECHNOLOGY 
14 51-B Franklin Avenue 
1l1stin California 92680 
Phones: (714) 731-6800; 

in LA call (213) 477-6320; 
in Bay area caU (415) 490-7967 

TWX 5106003265 AMT USA 
'!'rices anti :1 v:1il:1hi li1 y ~uhjccl lo rhan14c 11•i1l11>ul 
not ice. llcalcr inquiries :Kn·pll"d 

'" RL")(istcrL'li Tradcnml\s-111\I, 113~ 1 PC. ILIX\ PC/XT ll.1.\1 PC SI: l'CllOS: lmcrna1ional llusiness 1\1:1rhincs Corporation: ~IS DOS. XE.'llX: ,\licrosofL 
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ACCORDING TO WEBSTER 


New 
10 MHz 

uantum 286 Turbo 

Finally Performance that 
Exceeds Demand! 

Full IBM PC-AT™Compatibility 
Both the Qua ntum Turbo™ and the Quantum XT Turbo™ 
Incorporate a ll the hardware deve lopments of yesterda y 
wh ile ma inta ining the v ital link of total softwar e 
compatib lll lty through the Phoenix BIOS. 

Quantum 286 Turbo 10MHz 
Features: 
• Quantum 286 Turbo Mother 

Board (made In U.S.A.) 
• 10.B MHZ Clock Speed 
• Phoenix llOS 
• 512K up to 1 MB onboard 
• 1-RS-232 (Expandable to 

2 onboardJ 

• One Parallel Port onboard 
• 1.2 MB Floppy Drive 
• Floppy/Hard Disk Controller 
• Keyboard 
• One-Year Warranty 

$1395.00 

Quantum XT Turbo &MHz 
Features: 
• Quantum XT Turbo Mother 

Boord (made In U.S.A.) 
• 8-4.77 MHz Clock Speed 
• 640K onboard 
• Phoenix llOS 
• 1 360K Floppy Drives 

74 

• FDC w/Clock Colendar 
• RS-232 Port & Parallel Port 
•Game Port 
• AT Keyboard 
• One-Year Warranty 

rBM AT ls e trad6mJ)rk ot lnlnrnanonal Bus noss Ml\Chfnes Corp 

AFIDN COMPUTER INC. 
(714) 863-6951 

24825 Calle El Toro Grande 
El Toro, California 92630 

Customer Service (714) 553·1701 
Telex 756731 

Prices, Configurations and Deliveries Subject To Change. 

We provide Instant response to TIPS. 
You call, We call! See page 440. 

price is low enough to entice someone who has already 
spent $2000 or so on the Amiga system to buy a hard 
disk. But if you can afford it. the MAS-20 is a great addi· 
tion to the Amiga. 

PRODUCT OF T HE MONTH: INSTANT MUSIC 
Speaking of power. a new package from Electronic Arts 
shows off the capabilities of the Amiga. Instant Music. writ· 
ten by Robert Campbell. truly provides "the triumph of 
technology over talent" (to quote BYTE's Gregg Williams). 
Briefly put. Instant Music turns the Amiga into an in­
telligent electronic instrument that even an untalented 
hack like me can play. It allows me to jam by moving the 
mouse up and down and pressing the button. What's 
more. it plays th ree other voices while I jam. forming the 
musical background for the piece. And what comes out 
sounds like real music. 

The secret is in the "musical intell igence" of the pro­
gram. By moving the mouse up and down. I pick the rela­
tive pitch of the music I want to play. and Instant Music 
generates accompanying chords. This can be limiting at 
times- it's disconcerting to hold the mouse button down 
and get only occasional notes or chords-but the result 
is pleasing to the ear (usually) . 

To play. you select the piece of music you want to hear. 
There are more than 40 different selections from 4 to 24 
measures long. ranging in style from rock to classical. A 
given piece has four voices. though often only three (the 
ones the computer usually plays) are actually scored. Each 
voice represents an instrument: electric guitar. flute. organ. 
and so on. A total of 19 instruments are avai lable. including 
a "DoVoice" instrument that al lows "do wah" voca ls for 
songs. You start the piece and play your part while the 
computer plays the others. A graphical display shows the 
entire piece. so you can see what each voice wi ll be do­
ing. You can switch voices and take over another part: you 
can change instruments: you can change the tempo: you 
can even make the program do less for you and gain 
greater control over chords and rhythm. 

Once you've gotten comfortable with all that. you can 
start creating and edit ing pieces of your own. Composi ­
tion is almost as easy as playing: in fact. it's just like play­
ing. Fi rst. decide how many measures long the piece will 
be (up to 64) . Second. pick the instruments for each of 
the four voices. Then pick a given voice and use the mouse 
and button to play what you want the track to be. Pick 
the next voice and lay down the next track. When you 're 
done. you can play back your composition. You can also 
"step in" fo r a given voice and p lay it yourself. 

My only complaint wi th Instant Music is that it's copy­
protected. nue. it's the key disk method. which does allow 
for installation on a hard disk. and. also true. you can buy 
an unprotected version for another $20. but it's still a pain. 
Copy protection seems to be a dying trend in the industry; 
maybe Electronic Arts will see that and follow the other 
fi rms that are dropping protection from their products. 

I've enjoyed having Instant Music to use. and my kids 
have been fascinated by the abil ity to si t down and play 

(co111i1111ed1 
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AMT-286: 


The IBM PC A'l laid the foundat ion. MITAMT-286. 	accepted thechallenge, and put its Mn:286 
into orbit. Now you can get the best of both 
worlds at a fraction or IBM's price!$1199. 

Speed. The AMT-286 cruises at 8M llz. with optional cl ck rat sof 
IOMHz and 1 2 ~ 1 Hz . That's 30 % to 40% faster than the 113~1 PC AT. 

Main Memory. Ser-friendly programming takes lots or RAM. The 
MlT-286 comeswith 640K. but can beexpanded to an incredible6 ~IB. 
1131\I can't say that. 

MoRETHANAN

IBM® 
LOOKALIKE. 

A'T J•f. This feat!Jre-packed model has an Intel 8088-2 running at 
tl. • 4.77MHz or 8MHz, selectable-many rimes faster than 

" wail state on 
memory, and provides 640 KB of RAM on the$599. the IBM PC/XT®. Also has a"O

• motherboard. Offers eight expansion slots. an LED 
indicator for the tu rbo mode, and a security key lock. Optional feature.~ 
includea hard disk, up to 40 MB (38 ms), EGA, and an 8087-2 math 

co-processor. 

REACH FOR YOUR PHONE.Mass Storage. Up to 60,000 pages of 
An AMn86 or 1ff jr. i yours by dialingwords and numbers-a full 120 MB or 

one or our convenient numbers. All ordersstorage- can be crammed into theMn:286 
filled immediately, following completesystemshard disks. That's twice what theIBM PC A'l' 
d1eckout and 72-hour factory burn-in.can handle. 

Other Goodies. Intel's fabulous80286 
16-bit microprocessor chip on an American ­
made motherhoard. 1.2 MB noppy disk: and --- -. ­

AMERICAN MICRO TECHNOLOGYaccommodations for an 80287 math co­
14751-BFranklin Avenue 

and accepts all hardwaredesigned for the 
processor. Thesystem runsall software 

Tl.1stin, Californ ia92680 
IB1\I PC AT. Phones: In Orange County call (71 ) 731-6800

lriilb m1y order of I.000 or more. AMT 
For 51199. how can you lose? 	 In LA call (213) 477-6320

will sendyou, a/Jsolutely FNEE, a Micro 
In Bay area call (415) 490- '367

brand tires· wri t1mtcb. Finest precision TWX 5!06003265 AMT USA
Japanese q11nrlz 111oreme11/. pee(()' male or"Regis1crrd 1r:idem:irks IU~I . IBMPCIXT. IU~I PCAlo •Deoler inquiries accep1ed 

lnicrnoiional Business Machines Corp<mulon female size. Only one watch /Jer c11stome1: •Prices and availabilily subjecl 10 change wl1hou1 not ice 
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TIME IS MONEY••• 
10 MHz IS FAST!!! 

FULL IBM PC-AT* COMPATIBILITY 

IF YOU ARE TIRED OF WAITING FOR A 'SOMEDAY' PRODUCT 

OR YOU DON'T WANT TO BUY YESTERDAY'S TECHNOlDGY, 

THEN TREAT YOURSELF TO THE PERFORMANCE & FEATURES 


OF THE "WESTECH 286 TURBO™" 10 MHz 


PHOENIX BIOS - THE MISSING LINK IN 

SOFTWARE COMPATIBILITY - ON BOARD 


LOWEST COST 10 MHz AVAILABLE 

COMPLETELY DESIGNED, MANUFACTURED, ASSEMBLED 


AND TESTED IN U.S.A. 


• 8 1/0 Slots • Onboard Battery 
• Parallel Port • CMOS Clock Calendar 
• Up to 2 RS-232 Ports • Standard Power 
• 1 RS-232 Included Connector 
• Phoenix BIOS • Low Power Circuitry 
• Up to 1 MB Onboard • 10 MHz 80286 
• 512K Included 120ns • Socket for 80287 
• 4 Layer Mother Board • One-Year Warranty 

HIGH SPEED INDUSTRIAL GRADE COMPUTER FOR: 
• Industrial • Engineering 
• Medical • University/Education 
• Scientific • Artificial Intell igence 

QUANTITY DISCOUNTS AVAILABLE FOR QUALIFIED DEALER, 
OEM, UNIVERSITY AND CORPORATE ACCOUNTS. 

$599.00 OEM Quantity Price 
Call for other pricing 

;;estech, Inc. 

(714) 474-6022 


1na1 Mitchell, Irvine, CA 92714 
FAX (714) 553-0236 • TELEX 756731 

Answer Back: Western Comp 
We provide Instant response to TIPS. 
You call, We call! See page 440. 

· 1~mTai':1a~:~~yks~~,~~uslness Machines CorJ)nfation 
Westech 206 Turbo IS a trademark of Westech, Inc. 

Inquiry 382 for End-Users. 
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real music without much effort. It's an outstanding pro­
gram. and Robert Campbell should be commended. 

THE HACKERS CORNER 
Every few weeks. I receive some piece of software that 
a solitary programmer working long hours has feverishly 
pieced together. Sometimes the programmer sends it to 
me: sometimes I get it by other means (downloaded from 
bulletin boards. etc.). In either case. the software itself is 
either public domain (i.e.. free) or it's shareware (i.e.. free 
unless your conscience bothers you enough to compel 
you to send some amount of cash to the author) . I plan 
to periodically review some of the PD/shareware programs 
out there. calling attention to the fine efforts of kitchen­
table hackers everywhere. 

The two programs I"d like to mention this month are. 
at first glance. frivolous. but both illustrate the strengths 
of the computers they run on. The first is a public domain 
desk accessory for the Macintosh. known simply as Tulk­
ing Moose. It was written by Steve Halls. a doctor in 
Canada. who apparently had a great deal of fun putting 
the program together. When you activate the desk acces­
sory. it installs itself in the system heap. then allows you 
to go back to whatever you were doing. However. if an 
interval of time (user-adjustable) goes by· with no activity. 
a small window with a moose's head in it appears near 
the upper leh corner of the screen. The moose then makes 
some smart-aleck remark. usually (but not always) having 
to do with your lack of work. and the window goes away. 
The moose head- somewhat reminiscent of Bullwinkle-is 
animated while it talks. moving its eyes. ears. nose. and 
mouth. 

At any time. you can bring up the desk-accessory win­
dow again. which allows you to adjust the rate and pitch 
for the voice. as well as the delay between comments. You 
can also click a box to remove the moose from the system. 
in which case the moose appears and makes some sort 
of plea or threat ("Oh. no! Don't do that!'") . If you then 
turn the moose back on. it replies with some expression 
of gratitude ("Splendid decision!" ). The desk accessory 
requires two support fi les: MacinTulk. Apple's speech syn­
thesizer program: and Moose Phrases. a resource file full 
of comments converted to MacinTulk phonetics. 

Halls was offering the assembly language source code 
for the price of a disk and postage (or for a disk with suf­
ficient return postage) . I don't know if the offer is still in 
effect you might want to write him (with a self-addressed 
envelope and money for postage) to find out. The last ad­
dress I have for him is Steve Halls. M.D.. 1113 5 50 Ave.. 
Edmonton. Alberta. Canada T6H OJ I. 

The other program is for the Amiga. and it arrived in 
the mail with a pair of the old red-and-blue three-dimen­
sional movie glasses. The program. 3-D Breakout. was writ­
ten by Tim Kemp of Columbus. Ohio. As you might guess. 
it"s a variant of the old Breakout game in which you keep 
bouncing a ball off a paddle back toward a group of bricks. 
In this version . the "bricks" (one layer thick) line the ceil­
ing and th ree walls of a room. with the screen forming 

(COIHit111edJ 



Enhanced graphics

without an enlianced price. 


The Amdek 722 EGA monitor. 

The Amdek 722 high performance color monitor is ideal 
for all enhanced graphics applications. Arndek engi­
neered the 722 monitor to fully support both the IBM 
Enhanced Graphics Adapter (EGA: 640 x 350 lines reso­
lution), and the IBM Color Graphics Adapter (CGA: 640 
X200). In the EGA mode, you can use any combination 
of 16 colors from a 64-color palette. 

The result is an EGA monitor specifically designed to 
give you the ultimate in high resolution performance for 
a wide range of business graphics, engineering, educa­
tional purposes, and similar applications. 

Other advanced design features include a high quality 

etched glass, non-glare screen, and a 3-position switch 
that allows you to choose green, amber or full-color text. 

Ask your computer dealer to show you some of the 
enhanced features of the Arndek 722 EGA monitor. And 
then ask to see the best feature of all-the p1ice! The 
Amdek 722 EGA is more monitor for the money. And it's 
backed by more warranty for your peace of mind- three 
years on the CRT, and two years on all other parts 
and labor. 

Once you compare the quality and p1ice, you '11 focus 
your attention on the best monitor for enhanced graphics 
-the Amdek 722 EGA monito1: 

Clearly the finest in monitors. 
IOM b a fF!'~.'iH'tC'd fr.WCm.uk o f 
lnrtuu1K)nal 8L»ll'1n.l. Mll(:hloc Corp 2201 lively Boulevard, Elk Grove Village, IL 60007, Phone: 3121364-1180, TLX: 280-803 Inquiry 20 
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Inquiry 337 

NEW! 

for Turbo 
Pascal Programmers 

1rlubo 1\,lt\CIC '" turn... uur idc.H in10 1;1,ut..or-1hc-;11 1 progr ~1ms . 

' 
1our produr11vi 1 ~ 111ncJ.~rtJ, 0 1 your mone y b.1ck! 

lei your im11,_;irution run wild ! l1's easy with 111rbotdACJ C . rlw slid<c't 
r rnlC' !-!Prlf'l.Jlor .iv..tila/Jl<'f,,, 111rho P,1, al. lnpu1 forms . Reporr forms. HC'lp 
window~. Pop -up menus . Pull-down menu ~)'Siems. And more! turbo­
MAC IC will 1urn 15 minute' al you r time in10 code that wou ld take you 
hundreds of hours to write. W he ther you' re ii prolc!tsion,11 or just \l 

beginner . yo •J need wr/Jo!vlACIC. 

It 's POWE RF UL! l1 's FLEXIBLE! It'• FAST! It 's MAGIC! 

Wouldn' t you like some magi ? O rder turbo IAGIC toda y. Only S99.00. 

You have nothing to lme wi th our JO-day full money-back guaran tee. 

CALL OWi 1-000-225-3165 (Qu1side Al abam a. aiders only! or 205-342· 

7026 iVISA & MC welcome, no PO. no OD) 


Rcqu11c~ l urbo P.nr.11 3.0 Jod .111 IU 1'\ot PC / Xf h\ l or t01HpJ 11blc :!56k R1\ f\\ minunum 

'lot cop~ prtH4·cted 

TrJU ..•n1 .uli.i. . 


Jph1~ ll C".'.l l Sohw.ut.• Im hirho PJ~c .1 1 - Borl.ind lnl('fnJl!on.11 


4~ 6586 Old Shell R<l .u.I WoirlS1.i1 - MlnoPro hHeln.i l lOnJI 


Mohlle, Al 36606 
12051 J<?-702& 

THE GENERAL DATACOMM 
1200 Bps SUPER ACCURATE 

·ACCULINE PC MODEM 

AT COMPATIBLE • FULL F~ATURED • 

TWO YEAR WARRANTY. 


Off 
% 

[SJ TR MR QH CO SO HD AA TM H S 

$226°0 Including Software 
Call 1-800-523-1737 

Order now and receive a FREE 
lntroPak Subscription to COMPUSERVE. 

[ii] General DataComm 
Offer valid through December 31, 1986. 
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the fourth wall. The "ball " (which is square) bounces off 
the ceil ing and walls. It will . however. sink into the floor 
and disappear unless you bounce it off your paddle: a 
square that you move around the floor with the mouse. 

The three-dimensional effect is quite good. The program 
actually draws two versions of the game on the screen. 
one in red and one in blue. Each version corresponds to 
what each eye would see if the scene were truly three-di­
mensional. For the eye looking through red plastic. the 
pale red looks gray and the pale blue looks black: vice 
versa for the eye looking through the blue plastic. The 
background is a light purple. which looks gray through 
either color of plastic. The net effect is that the left and 
right eyes see two different two-dimensional images and 
your brain fuses them together into a three-dimensional 
scene. 

The effect. whi le good. is not perfect. The "ball" is only 
two-dimensional. a flat square that grows and shrinks ac­
cording to its distance from the front wall (the screen). That 
flatness tends to nullify some of the effect. Likewise. the 
program needs some adjustment as to when the paddle 
has actually hi t the ball ; the ball tends to sink through the 
back end of the paddle but easily bounces off the pad­
dle's very front edge. Of course. that hasn't stopped me 
and the kids from putt ing in a fair amount of time on the 
game. 

Tim was wi ll ing to correspond about the program and 
to sell the plastic material for the glasses. I suggest you 
write him (w ith a self-addressed stamped envelope and 
sufficient money to cover his time and effort) at Tim Kemp. 
P.O. Box 23101. Columbus. OH 43223 . 

STOCKING STUFFERS 
By the time you read this. there won't be too many more 
shopping days until Christmas. and you may be wonder­
ing what to get for the computerphile in your life (even 
if that's just you). I don't ta lk much about games in th is 
column. but l hope you won't mind too much if I make 
some recommendations for your last-minute Christmas 
shopping. Since computer games are something of a pas­
sion in this household. we've had a fair amount of 
experience. 

My favorite game this year has been Major Motion, writ­
ten by Philip MacKenzie and Jeffrey Sorenson for the Atari 
sr and published by Michtron. It was inspired by the video 
arcade game Spy Hunter and involves car-to-car combat. 
Your mission is to travel as far as you can. destroying 
enemy (blue and/or black) cars and helicopters as you go 
along while avoiding injury to civilians. Your car starts out 
armed with just guns, and they work only against some 
of the enemy. As you drive along. a red semi appears from 
time to time; if you drive into it you come out with a new 
weapon (oil. smoke screen. repulsor. missiles for the 
helicopter. or turbo boost) . Each new weapon is good for 
only three attempts. and you lose one of those weapons 
each time you crash . You start out with six cars and get 
a new one for each I 0.000 points. 

The enemy. of course. is not idle during all of this. One 
(contim1ed1 
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TAS-Books 

vs. 

Dae-Easy 
DAC TAS·Book s 

Full price including Payroll. GIL AIR. AIP. 5159.75
Salesorderllnvoicing/PIO/lnvenrory & Tu torial 

Written using 4th generation language NO YES 
Source code included/modifiable NO YES 
Easy-to-change 11e structures NO YES 
Report generator NO YES 
Multi-user option available NO YES 
On-line help messages NO YES 
3-yrs. GL data by month NO YES 
Create mall/merge files NO YES 

Feature far feature, dollar far dollar, 

TAS-Baaks wins, hands down! 


TAS-Sooks gives you 
more for your money. 

Before you buy DAC Easy 
accounting software (or if you 
already havej. you should know 
what you could have instead. 

You could have software tha t 
changes - easily - w fit your 
accounring system. instead o f the 
other way around. You could 
have a program that includes 
payroll and a fu ll-featured data 
base at no extra charge. 

If you ·ve already bought DAC 
Easy. you can still trade up to TAS· 
Books. and get an additiona l S30 
off the pricer 

TAS-Sooks adapts to 
flt y:our business. 

Accounting sy stems are not all 
alike. Thar·s why TAS-Books is 
written using the popular TAS· 
Plus 4rh generation language/re/a · 
tional data base. with source code 
Included. So you can easi ly custom­
ize TAS·Books to fi t your business. 

TAS-Sooks does so 
much, so easily. 

TAS·Books gives you full audit 
trails and integrated modules. 
w ith sales and purchase h istories 
updated auromatically. You can 
review up ro 3 years of GL data 
by monrh. Plus all the usual 
accounting functions. And you 
get a tu torial. and on-l ine help 
messages in each field. 

Here's what TAS-Books 
offers you: 
G•n•r•I Ledger 


l years of d'.n.a Dy montn 

FulF .:tud11 rralls 

Pos' to preview penoc:a and reclose 

~:=!f~~~~=emeni setup'prmt!ng 

Accounts A.celv•hl• 


Open item 

Malting labels ano tOIOdex :a1t1s 

Oe1a1J~ hlstCHY o r Qlel. com. .incl ~1 

)t;uements 

Agmgs


Ac-counts Pay•ble

Easy to enter lrivotcestwuc:hen 

Enit-r checks wrrtten by hand dnd/Or pmu out 

check.s. au1omaucalfy 

M<"JJhng labels anc rmoocx cari:h 

P•H·~.r °' purc.hasts 


Z sy town • 

Produces alt nf'Cc.uary 1nlotmat1on 

Pr•nis W.2 forms 

/\lk>vols tor ~mpkJye-e trlmDunement w11tiou1tax 

fnv•ntory

Aveiages cos1 and JKords !au cost 

t\djuns physical quanmy
Uses lr~cuona1 quanuty 
r<tcps. irack ornon·1nventoriea 11ems 
Hmory or sales. con. omd ner 
Adj\ISI CO.st 
Each 11em can have »l own SALES ano COGS GL 
account 

lnvoldnglsal• • order 

99 ittms per order 

Oeset1poon lines addt<I ea~y 

Creorts may be mtxea on gne order 

Oiu:ounr tor any lint 

Ship 10 may be k>aded from cusromei tHt­

Purch••• order 
99 ~ems pet order 

Oe.scopuon 11nes a<roed e.auy 

Ctedlts may bt mil(C'd on SiJ-!Tie orde-r 

Drscoum tor any line 

May ome1 non·tnvenrorte'd items 

Plus m•ny report-• • nd 

other fe•ture.s too 

numerou1to 

menUonl 


L-----\\~ 
~i 

I 

~~~~~~~~~~~~l~~S~~~~e~~~~~; }~~~ f~~;~~;Jx1;~~Js. The 
1n1eroat1onar Bus1r'lot"S.S Mdl'. h1nes COJp, O<ic·EMy O;;tc Softwilfe_Inc 

' Iqat, Suii!Of'SS TOOis lnc 

Inqu iry 57 

Full-featured 
database gives you 
real versatility. 

No need to buy an expensive 
dara base to inrerface w irh TAS­
Books: it 's included at no extra 
charge/ So you can easily 
generate cuswmized reports and 
create mai/-menge files. No need 
to preallocate files. TAS-Plus does 
all the hard work for youI A nd if 

I NOT COPY-PROTECTED 

I 
I Trade up to TAS·Books. 

Send us 1he 1itle page from your DAC Easy 

I 
manual. \.lk'll send you TAS·Books at an addinonal 
530 o ff its money·saving p1ice. L•mrcone discoun1 
copy per customer. Offer enas January I. 1987 

I Y£$1 I want powerful. user-friend ly• accounr1 ng sofrware. with easy-lo­
I custom1ze coding and 1 t ~ own ru1Healu1ed dara 

base. And I want to save money ove1 progra ms 
1 1ha1 offer me a lo t Jess. Rush me TAS·Sooks nowl 

I Ouanrity Subtotal 

I - @S99 ea . 

Sl'11pp1ng: 18 US.. !25 outside USAII Trading rn DAO Subtract S301 
you' re already using DAC Easy. WA iesidems add a 1% sales 1a• 
TAS-Books will translate your cur- I 
rent fi les. 

Order today 
1-800-648-6258. 

Call our Toll ·Free Hotline. Use 
your VISA. MasterCard or 
American Express ro order today. 
Fo r information or Washington 
residents call 1-206-644-2015. 

TAS-Books is available for the 
IBM PC/XTIAT and fully compat­
ible computers. 

,,... 
- n:u........ 


TOTAL 

I /U.S. funds onlyJ 

I Name: _____________ 

I Sl1rpping adc11ess: ---------­

1C1ty: _______ _______ 

I Staie· _ _____ Zip· _ _ ___ _ 

I Telepl10ne: ----- ------­

I Paymem /circle one/ : V ISA MC AMX Cl1eck 

I Credit Card Exp.rauon Dace: 

Card Number:---- ------­

I Name on Card· - --------­

1 14.S+ •••••.,., 

BUSINESS . 
r~ TOOLS 

!>: 
I ~-· 4038·8 128th Ave. S.E. 

Surte 266 
Bellevue. Washrngton 9800b 

120616H-201S 
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type of enemy car is equipped with tire slashers: if it 
bumps into your side. you're gone. Other enemy cars will 
try to run you off the road while the enemy helicopters 
drop oil spots in front of you. If you go far enough. you 'll 
encounter your "evil twin"; if you get past him. you'l l soon 
run into two of them. Somewhere past that you' ll find the 
bridge is out. but . . . well. that would be telling. 

The car. controlled by the mouse. handles very nicely. 
and the graphics are smooth and colorful. Also. the game 
plays background music (themes from James Bond. Batman. 
etc.) from time to time as you drive: a nice touch. The 
game has other features. like an abort key. pause and 
music toggles. and the abi lity to reassign the weapons 
keys. And. best of all. it keeps a "Top Tun" list that pro­
vides solid documentation for bragging rights. 

I'm not sure why I like this game more than the others 
I've played. 1 think it has to do with the way I drive or. 
more precisely. the way I'd like to drive. And Major Mo­
tion had one welcome feature over the other two: it is not 
copy-protected. That helps. because my kids have already 
creamed one working disk. and it took me just a few 
minutes to make a new working disk from the master. I'd 
hate to think what would happen if they messed up the 
master disk for one of the other games. 

Nevertheless. those two other games gave Major Mo­
tion serious competition. Both are superior in one way 
or another; I just didn't happen to get as hooked playing 
them. One is Time Bandit. written by Bill Dunlevy and 
Harry Lafnear for the Atari ST and also published by 
Michtron. This is easily the finest all-around arcade game 
to come out on a home computer to date. It is actually 
a collection of 16 different arcade games. I 5 of which 
follow the same basic pattern: Once you get into it you 
can't get out until you find the key(s) and unlock the gate(s) 
that bar your way. In the meantime. of course. all sorts 
of nasty creatures are trying to kill you by running into 
you . You can run. fire. or fire as you run. In an interesting 

twist. the points you get for each creature you destroy 
vary according to your "bravery"; lf you just sit in a corner 
and blast away. the points-per-creature value drops: if you 
run at the things. the PPC value goes up. Each game has 
16 levels. which get tough fairly quickly. 

Interwoven into all this is an adventure game that lets 
you solve puzzles. find (and use) objects. and generally 
work toward an eventual goal. This adds a depth to the 
game that holds your interest even when the arcade ele­
ments grow old. Other features include a pause function 
(press P) and a "Time Lord" list that keeps track of the 
top six scores-the top five. actually. since it includes 
"Krazy Kev... who (allegedly) racked up more than 500.000 
points. The only complaint I have is that there is no "Save 
Game" function. which is a significant shortcoming given 
the time it would take to completely solve the game. Even 
so. all the great features. as well as the outstanding 
graphics. make this game a must if you have an Atari ST 
(with color monitor). 

The other competitor to Major Motion is Marble 
Madness. written by Larry Reed for the Amiga and pub­
lished by Electronic Arts. This is a licensed port of the 
Atari video arcade game. and the graphics are really amaz­
ing. The basic theme is guiding a marble through a down­
hill maze. You have so many seconds to complete each 
maze; any time left over is then added to the time you 
have for the next maze. Various obstacles and enemies 
confront you as you proceed. the mazes get tougher. and 
the time for each maze gets shorter. You can use either 
the mouse or a joystick; for that matter. the game is de­
signed to let you use a trackball if and when one becomes 
available for the Amiga. 

I do have some gripes with Marble Madness. There's no 
pause function. so once you start a game. there's no way 
of stopping even for a second until the game is over. Even 
less forgivable. there is no "top scores" list. and once 

1co11 lim1ed1 

ITEMS DISCUSSED 

ACTA ................ . ... . .......... . . .. ' . $59.95 
Symmetry Corporation 
761 East University Dr. 
Mesa. AZ 85203 
(602) 844-2199 

ALECRA MEMORY EXPANSION Box ...... ' ' ... ' .. ' ' 5379 
Access Associates 
49 1 Aldo Ave. 
Santa Clara. CA 95054 
(408) 727-0256 

INSTANT MUSIC . ... . . .. .. . .................. $49.95 
MARBLE MADNESS .. .... .. .. . ...... ..... .... . $49.95 
Electronic Arts 
1820 Gateway Dr. 
San Mateo. CA 94404 
14 15) 571-7 171 

MAJOR MOTION .. ... . . .. . ..........•...... . . $39.95 
TIME BANDIT .... ..... . . ... . ... •..••.. ...... $39.9 5 
Michtron Inc. 
57 6 South Tulegraph . 
Pontiac. Ml 48053 
(313) 334 -5700 

MAS-20 HARD DISK DRIVE .... . .. .. . . . .. . . , .. . 51495 
MicroBotics Inc. 
P.O. Box 8 511 5 
Richardson. TX 75085 
(214) 437-5330 

MORE . . ..... . . . .................... . . .. .... $29 5 
Living Videotext 
24 3 2 Charleston Rd. 
Mountain View. CA 94043 
1415) 964-6300 
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QNX: Other operating systems may never lift the PC to such heights. 
QNX was the first operating common purpose and complete No one wants to abandon the 
system with multi-tasking. multi ­ understanding of both the tremendous amount of DOS soft ­
user capabilities for the IBM PC software and the environment ware available. QNX does not force 
and compatibles ( 1982). QNX was in which it must run. Quick that choice. DOS 2.1 and 3.1 run 
first to achieve the same cap ­ and efficient on a PC. QNX as single-user tasks under QNX. 
abilities for the IBM AT and soars on an AT. even on the AT in protected mode. 
compatibles. Then. in 1984. QNX Of all multi-user. multi-tasking With over 22.000 systems 
achieved integrated networking operatings systems. only QNX installed worldwide. QNX remains 
capability. something no other provides unrestricted communi­ unsurpassed in PC performance.
multi-us"er. multi-tasking cations among all tasks anywhere End Users. VAR's, OEM's and
operating system has achieved. on the network. Therefore, only Software Developers - ask us
or is likely to achieve. on IBM QNX can implement true dis­ how QNX can add value to
personal computers. tributed processing, distributed your products! 
QNX consistently beats com­ file systems. and distributed 

petitive operating systems to devices. with no need for central 

each new height in PC perfor­ file servers. 

mance. Unlike other multi-user. 


Multl·User 10 serlallermlnals per PC,AT. C Complier Standard Kernighan and Ritchie. multi-tasking opeating systems. 
Multl·Tasklng 40 (64) tasks per PC (AT). Ftexlblll ty Single PC, netwoJked PC's,

QNX is not UNIX-based. Being single PC with terminals. 
networked PC'swllh terminals. 

Networking 2.5 Megabit token ring. 
255 PC's and/or AT's per network. 
10,000 tasks pernetwork. 

rigid and monolithic. UNIX No central servers. Full sharingol 
disks. devices and CPU's. architecture is difficult to adapt. Thousands of users per network. 

PC-DOS PC·DOSrunsasaQNXtask. RealTime 2800 task swltchestsec (AT).By contrast. QNX is modular. 
Cost From US 5450. Message Fasl intertask communication between based on message-passing. and Runtime pncing available. Passing tasks on any machine. 

easy to adapt. UNIX developers 
have had to preoccupy t hemselves For further information or a free demonstration diskette. 
with merely getting UNIX to work please telephone (613) 726-1893. 
on the personal computer. while The only multi-user, multi-tasking,
QNX.designed specifically for this networking, real-time operating systemenvironment. has enjoyed rapid 

for the IBM PC, ATand continuous growth. 
and compatibles. QNX's superb performance and 


compact size is the result of one 

c:£1 

By Quantum Software. 

dedicated design team with a Unl1 b ~ register!!.d trademark of AUT Bell Labs_ISM PC. AT, and PC DOS are trademarks of IBM Corp_ 

Quantum Software Systems Ltd .. Moodie Drive High Tech Park. 215 Stafford Road . Ottawa. Ontario. Canada KZH 9C 1 
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ACCORD ING TO WEBSTER 


you ·ve run out of time. the game goes back to the start­
ing screen after a second or two. making it difficult to even 
see what your final score was. Even so. Marble Madness 
is definitely worth having if you own an Amiga. 

OUTLINING AND MORE 
The success of a product can be judged by the number 
of imitators. By that standard. ThinkTank from Living 
Videotext has done very well. The Winer brothers. Dave 
and Peter. managed to create an entirely new ca tegory 
of software: outline processors (a lso referred to as idea 
processors) . In doing so. they've managed to pull in no 
little amount of money while spawning the type of com­
petition that forces products to get better and better. 1\vo 
results of that competition: Acta and More. both for the 
Macintosh. 

Acta . written by David Dunham and published by Sym­
metry Corporation. is your basic no-frills outline processor. 
"No frills" doesn't mean limited. though : You can quickly 
create outlines. rearrange the topics. add and delete items. 
cut and paste text. and generally do most of what you 'd 
want to do with an outline. 

What makes Acta different-dare I say unique?-is that 
it's not an application: It's a desk accessory. Once you·ve 
installed it in your system file. you can call it up from within 
any application that supports desk accessories. which is 
to say 95 percent of all Mac applications. You can be work­
ing in . for example. MacProject. Excel. or Microsoft Word. 
and you can pull down the Apple menu. select "Acta ... 
and there you are. Acta brings up its own window and ap­
pends its menu to the end of the current menu bar. You 
then create a new outline or load in an existing one. You 
can change it as you please. then save it out in one of 
three formats: Acta. MacWrite. or Text. And if you're using 
it within Microsoft Word or MacWrite. you can copy (or 
cut) part of the outline. exit Acta. and then paste it into 
your document. where it will appear properly indented 
and with bullets at the start of each line. 

Acta is larger than most desk accessories-about 37K 
bytes-but sma ller than you'd expect for a program this 
complete. I've found it very useful for doing outlines of 
documents that I'm writing using Microsoft Word. I get 

into Word and open the document (or start a new one). 
I then bring up Acta from the Apple menu. Having done 
that. I can now switch between the two programs by just 
clicking on their respective windows. Cutting (or copying) 
and pasting works in both directions. so that I can insert 
text from my Word document into the Acta outline and 
vice versa. And at only $59.95 . Acta can provide all the 
outlining capabilities that the majority of Mac users need. 

At the other end of the spectrum is More. the new pack­
age from Living Videotext. Written by Peter and Dave 
Winer and Doug Baron. More picks up where Thinklank 
left off and runs like crazy. You can convert outlines to 
bullet and tree charts. then print the charts if you desire. 
You can create documents (letters. memos. etc.) under a 
given line of the outline. then print them out (indepen­
dent of the line) as needed. You can open multiple win­
dows. then ask More to ti le them (lay them out with no 
overlap) the way you want them. You can set up a series 
of screens as items in a "flip chart·.:...style presentation. You 
can have More do math for you. time-stamp text. and sort 
entries. In short. you can do just about anything you 'd like 
(or expect) to be able to do. 

More has features and aspects that you may never use: 
on the other hand. its capabilities may lead you to try 
th ings you might never otherwise attempt. The price is 
somewhat fu ll-featured. too-$295-but if you have any 
serious outlining needs. More may well be the way for you 
to go. 

IN THE OUEUE 
You would think that I'd learn not to predict what I'm go­
ing to cover next month. since I'm so often wrong. Well. 
rm a slow learner. Next month. I hope to review the 
predictions for 1986 made in last January's co lumn and 
make some new predictions for 1987. l'il also pick some 
products of the year. These are meant more to reflect my 
personal preferences than any objective standards of what 
the most significant products of 1986 were. I'll also have 
a first look at the Apple llGS. the newest offering from 
Cupertino. as well as whatever additional software prod­
ucts I can squeeze in. Unti l then. Merry Christmas. and 
I'll see you on the bit stream. • 

The 3d Wave's ll for File Maintenance. 
The 3d Wave's Disk Doctor Utility Other SW Packages 
Package is the cure for the problems * Magic Key-Runs color graphics 
of file protection a nd maintenance SW on Monochrome Monitors 
for IBM PC compatibles. The 3d * Easy Graphic Arts-Electronics CAD 
Wave's prescription for the recovery * OR- Operations Research/ o""its""';oits 
of erased fl ies and files from Statistical Ana lysis 01s'll~:~ 
damaged d isks. the Disk Doctor • GAME SOFTWARE. \tlf>.N 
carefully examines every byte and * Computer Go-From the Co­

The Third Wave "''"..."'G '"'"' bit with TLC. At a p rice which ma kes 	 sponsor of 1he World's Richest A 01v1s1on of MSC International 
Computer Go Prize.the competition look sick. 	 977 MIN SHENE ROAD. TA IPEI 10581 . 

TAIWAN , R.O C. 
TEL 10217630052110 hnes le •H':~llill:1i ->f,91J;Z_Lf' X:1UB&ll1Hif · 1£.ltlft • '#.'lf!! Hl&ill1JlUn •>:~ ~..~~J(.!!.ifi TLX 29336 THIRDWVE 
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Aztec C ... The Best C 

Frees the genius iri you~ 


You've got a great idea . .. 

. . . you 're ready to write your programs. 


You don 't wan t to be sidetracked by al l the paper­
work . With Manx Aztec C and the ingenious make 
function, your creative processes won 't get bogged 
down in program administration and housekeeping. 
Manx Aztec Chas the most sophisticated, hardwork ­
ing program administrator avai lable to you . Once 
you've described your project, adding new features or 
enhancements is simple. You never have to concern 
yourself with the repetitive, tedious task of rebui ld­
ing your systems. 

The development process moves quickly. Com­
pi les, assembl ies, link edits . .. all finish in record 
time. 

Manx Aztec C is the fastest, most efficient C de ­
ve lopment system in the industry. Benchmarks show 
it ... reviews commend it . .. users praise it. 

You re ready to test the program . You 're ahead of 
schedule. The Manx Aztec C Source Level Debugger 
shows you the exact C language statement giving you 
a problem . You fi x the problem quickly . . . you 're 
sti ll ahead of schedule. 

You 've got some time for fine tuning. 
The Manx Aztec C Profiler examines 
your program, tells you where the slow 
spots are and validates your test pro­
cedure. A few changes and it's exactly 
what you wanted. 
You 've made it! 

Aztec Cis available for MS-DOS/ PC 

DOS. Call for details on Macintosh, 

Amiga,Apple II, CP/ M-80, 

CP/ M-86, TRS-80, ROM and others. 


To order, or, for information 

Call Today 
1-800-221-0440 
In NJ or outside the USA call 
(201) 542-2121 

30-day satisfaction guarantee. Special Discounts 
are available to professors, students, independent 
developers. and on a ·· trade-in .. basi . Site licenses . 

" ... a superb linker, a profiler, an assembler, 
and a set of development utilities are on ly the be­
ginning of this package ... performed admirably 
on the benchmarks with short compile times and 
the best link times in this review . . . includes the 
most professional make utility ... documentation 
is clear and complete. There is no doubt that this 
is a va luable and powerful programming en­
vironment. " Computer Languages Feb. '86 

" ... execution times are very good, close to the 
best on most tests ... " PC Tech Journal Jan. '86 

" Easily one of the fastest compilers overall . .. 
library provides a lot of fl exibility ... generates 
small .EXE files. ' Dr. Dobbs Journal Aug. '85 

C'Prime (Compiler, Assembler, Linker) $ 99. 
Aztec C 86-d Developer's System $299. 
Aztec C 86-c Commercial System $499. 
PC ROM (8086, 68000 , 8080, or 6502) $750. 
Third Party Software for Aztec C: HALO, PHACT. C-tree, 
PRE-C. Windows for C. PC-lin t, PANEL, Greenleaf. db Vista. 

-terp. Plink -86. F'irsTime. C Util Lib. 
and oth ers. 

• 
WKWW 

..--~ .... ~~ 
"'M .,. ,. .. "". ""'~...,.,.. 
Manx oftware Systems 
One Industria l Way 
Eatontown, NJ 07724 

~:u1 ~ 8n:1~~~~~u~:r~~~.~~~~t;~t. 1P~·Ag~ T~i~~~} ~:s~ ~~R~?~'. 8PfrX~~~~~5P~t:O~~J;1 
Vlsla TM Aa tma Corp , C ·tmp, PC·hnt , TM Gimpel Software. C·tteo TM Fa1rcom, Inc .. Windows lur 
C TM Creative Solutions, Apple II. Macinlosh T~ Apple. Inc .. TR S·80 TM Radio Shack. Amiga TM 
CommOdore lnl J 
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CALL TOLL FREE 1-800-382-2242 


Inquiry 416

TURBOPC 'M 
• 	 RUNS ALL MAJOR 

SOFTWARE WRITIEN FOR 
THE IBM PC,™XT,™ 
AND COMPATIBLES. 

• 	 DUAL SPEED SYSTEM UNIT. 
[RUNS AT 4.77 OR 7.4 MHZ, 
KEYBOARD SELECTIBLE] 

• 	 640 KB MOTHER BOARD 
INSTALLED AND TESTED. 

• 	 360 KB FLOPPY DISK DRIVE • ADDITIONAL CONFIGURA­
(PRODUCED BY MAJOR INDUSTRY TIONS AVAILABLE. 
MANUFACTURERS] 

111 11 1111 11 111 11 

$775.00 
TURB0286'M 
• 	 RUNS ALL MAJOR 

SOFTWARE WRITIEN FOR 
THE IBM PC,™ AT,™ 
AND COMPATIBLES. 

• 	 8 MHZ SYSTEM UNIT. 
(6 MHZ SYSTEM UNIT 
ALSO AVAILABLE]. 

• 	 640 KB MOTHER BOARD 
INSTALLED AND TESTED. 

• 	 1.2 MB AND 360 KB 
FLOPPY DISK DRIVE. 
[PRODUCED BY MAJOR INDUSTRY 
MANUFACTURERS] 

-\\~\\\l\\llUIIDUll\ll llllllllllllllll 
m:ar -

WITH PURCHASE RtCEJVE AN AODli\ONAL 2 DISCDUNi ON ANYTHING El5E WE SELi. FOR A fUL L YEARr----------------------, ftl\OllDI Bfld <ompaar dl«iu alow l WMki IO dtac. 
__ Sefld c.oupan ondk1 o/ lh?ffli Ms1,~d10 ~ for fos1M dtflniy, \Mid ciN!ltr'1 thtd:, HffifW chtd: 

OISCOUNf BY MAIL DEPARTMENT ­
7 1•oo Foll• .. Shehon Cl OMB• 

lo bt tl1giblt ht1 1he SI ~O pt:t 11tm din~nl you mint 
I hlf 0111 oil ittm' 1. ~tfld ln CMJf od wllh 1h1 iltmi you hav1 orde1ed 

Ho me 

!1p 

hon.e No a1 abo'lt odd1m ------ ­

(cndo ___ ___ l•p Oa•e __ 
....i.m1i1p 1... 1hoSI a~otiof•~ro"ll"ra 

Comptilf.1 Model ltt1111 wbf1 Nortbto01rtm·, prk1 Is 111:11 olrtady th1L.----------------------..1 to..11. Flnallltdi1rn1nJramo:tmvlrh1h1mc.naguondury. 

• 	 AT STYLE KEYBOARD. 
• 	 135 WATI POWER SUPPLY, 

UL APPROVED. 
• 	 8 EXPANSION SLOTS 

[FLIP TOP COVER PROVIDES EASY 
ACCESS TO EXPANSION SLOTS). 

• 	 MS DOS 3.1,™USERS 
MANUAL AND 2 YEAR LIMITED 
WARRANTY INCLUDED. 

• 	 AT STYLE KEYBOARD. 
• 	 200 WATI POWER SUPPLY. 
• 	 8 EXPANSION SLOTS 
•MS DOS 3.1,™USERS MANUAL 

AND 2 YEAR LIMITED 
WARRANTY INCLUDED. 

• 	 TWO SERIALS AND ONE 
PARALLEL PORT. 

• 	 CLOCK/CALENDAR WITH 
BATIERY BACKUP. 

• 	 COMBINED FLOPPY/HARD 
DRIVE CONTROLLER CARD 

$1945.00 
., •""'Y oni1< !bJiilog-lot- (ll.0!1 lllnlra.m). 
lli~~"i-Ho<dw~ lpiomt tall lOJ. Jl! .ll!O). <00­
Md 9 cddltlonal 51.00. llltlia, RD'l!Gll, Canod'ci, PG. 
~:=~ :: ~:~~Id•=~ ::~loo~·;~;: 
on4 ~" I~ I"""'"~ •• mod "~~rloo dolt), 
CoaMdleu1111idanodd7.!\1'°"'101. rnc"1L>i>}ocl 
to di;ng1 wiltiout IDlltka. AD' 11tvm1 nMI hirr1 11 nt11m 
oo~olmlloo nolnllw. Cal 2.03·375·3160 la '61alo "" 
bol"' 111-11ood1 I•~. OtllOI" 
mlfChCllld'rwi ~ wlrh. mne lltm onfr. 'flt ~a nGr 
.gu111·aofM compotlbf1l ty_AH ~ Ofl ~ntl. "CompoiDMt 
od"'ll!td inti" IOOI nol Ind.. rypog~ihk~ onon 
011lh1 pnrt~CdhunndMOl'~H lh121dot1ol 
roftlO hlg\Nihli~n; '""· cndll ,_,. rliai;oi, ~ 

BACKUP/DESKTOP PROGRAMMING 

SOFTWARE lANGUAGES 


CENTRAi. POINT TlUEBASIC 
Co171 II p( .. p( Tool! .. " .... 18.10 lllJI Bolk W/3-0 ~phia ...... 89.0D 
(0171 II PC Oplioo Boord ......• 77.0D BORLIND 
QUAID TUJbo Puscal ................ 40.50 


rirrn';~uiiw1oli ·siimiARi •0·
00 ~:~1~Q~~ro~~ ioor00x·:::: li :~ 

f1lllirod: .. ..... ....... .... 94.0D Tu1~ l\olog . •. ...•..•.•..•• 58.00 
TRANSEC LIFEBOAJ 
~~~5r11.1.~u1e D •.......... 61.00 ~8clowpiler ........... 249.oo 

I Di1 .................... 49.00 Qukl8osicCompilet .......... 65.00 

80RLIND CCJrmpller ......... . ....... 287.0D 

Sirl•i.ki.Noor·l'l•larnrd ........ 47.00 MouoAssembler ............. 76.0D 

mcurm SYSTEMS SUMMITSOFTWARE 
Xlree .................... 21.ID Bot!•Boli< ............... 118.0D 
MICIOSOFI SPREADSHEET/WORDWlndo<ls ........ .......... 61.00 

PETER NO RTON PROCESSING 
~rs£' ~iifies 3.T.... ...... SI.OD ~NKSO.~~ ..... .... . . 36.0D fil15~~iriHitl ........ . 

Pio hriG................. 74.0D PA~K IOFTWAlE Hx.10 ~1D Cl'S) . ... .. ..• 

So9r0""1., Do·i'" OOS 290D VPPla"""'"VP lnlo ......... 52.0D ll1 I
3,SIH~ "''· 

II 	 .... .-~ Cl ""~ • • • • COMPUTEI ASSOCIATES , "' """ . ... ' . • . •" 
ACCOUNTING Supercok IV. . ............ 277.00 BOARDS

D'ACKAGES UFETREE SOFTWARE illr, llllkswiiltl Oelu11 Ill . •.. .. •. . 144.00 ~- ..., ,
121BPI MICROPIO ,.. ""' Pil!lllllJll ' · · · · • 

Geri•ol N.c.IARllP or l'llyr~I .. 283.0D Woidllo1 2000+ ........ •• . 285.00 \~~~L 
CHANG UIS MICIDSOFT """"' Boord1. ... · · · · · · .. · 
Ra11110 Rkhti Eodr .......... 59.00 WorL ............ . ........ CAll PEl\SYST 
GREAT AMERICAN SOFTWARE MULTIMATE IHIEINATIONAL Bob llorNd . · · · •· · •·••·· · • 
O.t-Write P'M .. . .......... 150.00 Mul!imo1tAd¥o111011t .•.•••••• 310.00 QUADRAM 

PEACHTREE SAJELLITE SOFIWllE 
Brxi. lo Boiia ........ . .... 184 .0D W4"d Pwfea ............... 219.9S 
COMPUTER MSOCIATESllUS Sl~N AND SCHUSTU 
t~~rliL .. ..... ......... 295.0D ~~-~=
1
~N~r /1<Jooi ..••••• 1IS.00 PFS: l'rtRssiorrol Write ••••A..l.. 119.0D 

Dono~ &SMIAI W/forecosl .... 97.00 EDUCATION 
DATABASE SOFTWARE SOFTWARE 

ASHTON TATE 11.1.RRONS 
~o8ruJ~ ~UI • · • .. • · · · • • .. m.OD ~lt:ErEkcli •.... · · · •.. ss.OD 

Relltx ".'." " .".' ... ... . 86.00 n.. w..d 1.0 (KN DI NIV] ." 115.00 
FOX & GELLER EOUWUE 
tNkl ~ 111 .............. 145.00 Alaeblo l,jl d ........... 21.00 
INNOVATIVE SOFTWARE HlRCOUKI BlACEJOVANOYICH 

11 00~~D~'&m'imiils· ·41s 00 fNDFvlou~l siimiuf" ··.. · 
60 00~~jM""" 1112 •• •• .. · .. • m .OD li=to'!citiisli'a"" ·.. · · 

R8'M 5000 ............... 265.00 lypll(I Tu!CI lll ............. 31.0D 
NANTUCKET 	 GAMES 
?&:E!ilii 'ffi'r(iiS ..... .. 345

.00 ACCOLADE 
l'Mrbo1rr . . ............... 188.00 !Mon 18.. ........... ..... 30.00 
SOFIW.l.IE PUBLISHING ACTIVISION 
PIS: P,of8'!ionrrl fie ......... 155.00 Sho~boi . · .. · · · · · · · · · · · · .. 25.0D 

K 8oroo, Milionairl ')quilt •..... 35.00GRAPHICS SOFTW'ARE/ BW CHIP 

MICE BRODERIUND 
BRoDmuHo ~1ro1w.. ....... .... 25·50 


Prinl Sit® . . ............ . ·•. 35.00 So~ 111 '" Holy Gioil ....... 21.00 
DECISID~ KEIOURCES INFUCOM 
Chornnollll! .... . ..... · · · · · · 225.00 HildihiUi's Gulde or !erk I .... 24.00 
~ERT~Nl~illrr O , 228 OD ~ltltr GoddeM al l1iobol ..... 24.00 
=~D~ELOPM'tlfi ~p· .. · l111il'{'" F@li!zky .......... 28.0D 

' OOZr.t 11DI111 ............. . . 26.0D

19

, 
r,., l.oll<e .... •· ••· •••.. ••• '· MIUOPIOI£ 
HAIYARD SO~E SOD f. lS.. S11en1 SeriU .... .. ... 20.50

23l'm!ntol'M Ge,,.~ .· ·· ·· · · · · MICIOIOFT 
~~F .. s.m•1 .... .... m .OD ~~~r (N... Vrixt) .. 32.00 
SPllN BOARD Balance o1 Ptr... ............ 29.00 
HIWllOCllll " Crilic01t Moklf '' ' 34.0D DllGIN smoo 
)"._~~';........ IDS OO Ulllmrr Ill . . .•.........•... 35.50 
""'" "'' " """"' · · · · · · •· · •· · PC IOFIWAlE
UNISON WOILD, INC. Armchow QB '" SkKijoc\ ...•.. 24.0D 
l'rill Mrmec ... . ........ . · · · 31.0D SIElU.QN.UNE 
~:~~J: &180dy .... 12900 ~~fE~ I,.11 .......... 29.00 

SUMMAlilAPHICS WilClldry I...... . . .. ....... 37.0D 
Srrmmo Sbldr 12 x 12 .... '.' 349.0D SPECTIUM HDLDmE 

Gato 01 Orbitrx •••• , ....... , 22.00 


SfWEGICSIMULITIOHS 
ktrle lo< HOllNlndy ....... .. 
SUBUJGIC 
)!! • · .. · · · · •· .. · · · · · · 

PRINTERS 
BROTHER 

~~1~l N·s ··············· 
MSP-21 (200 CPS) ....... . 
EPSON 
~:r ..... 
6100(15CPS) .... ...... .. 

NEC 

P760 ................ .. 

OKI DAIA 

AllOl:idola .............. .. 

P~NICIXP31SI ............... . 
SILVER mo 

EGA+ .• ·•· .. ·· ·•· · · · · .. 
HEICUUI 

ColOf Grophia Ciird ...•..•.
..... 3t5o ~·~~i~r~i.is ...... 
~~ ffil.Co1d ...... . 

Thrr Chouffeoi ........... . 
tr~~ .............. .. 

Gcophics Mos!el •••. •. ••. . 

MONITORS 
0~·-E 3K10 Ab 

''""" A mM· • .. • • • .. 
~E.b., 
""'1Ncr' · .. ....... ' . ". 


1 ~~~ .. .• . . . .. .. 

MODEMS 
AN CHORAUlllMAllOH 
Vtfumodem 120D .. ' ... ' ' 
:~om 120D [Exl•nol) 
NOYATI ON 
Hol f.COrd 240D W/Sotlllore .• 
PROM£TH EUS 
PiOlllDll.n 120D ...... ... .
VENTEL 

PO\odom \\ Cord W/Xlolk..


DRIVES 
ARCHIVE 
&OMBCnitridi• Ba<kup lnr 
PRI AM 
60MB IOI Al (lnlecnol) ... 
SEMiATE 
20MB HoHtlghl lor XT lnl 
llAXTOR 
120MB IOI AT lnl ••...•• 

Northeastern Software Turbo PC is a trademark of Northeastern Software. IBM PC, XT IBM PC, AT are trademarks of IBM Corporation. 

http:i~r~i.is
http:SOFIW.l.IE


nnecticut Orders call 203-375-3860 In Canada 1-800-843-0074 


~NY COMPARABLE ADVERTISED PRICE BY $1 

MACINlDSH AMIGA 

... .. m.oo 

. . 27 .00 

. . 21.00 
. .. 31.00 

Northeastern Software Turbo 286 is a trademark of Northeastern Software. MS DDS 3.1 is a trademark of the Microsoft Corporation. 
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Six great reasons to ;oin EIX today 

• Over 140 microcomputer-related confereHces: 
Join only those subjects that interest you and change 
selections at any time. lake part when it's convenient 
for you. Share information. opin ions and ideas in 
focused discussions with other BI X users who share 
your interests. Easy commands and conference digests 
help you quickly locate important information. 

• Montlily conference specials: 
BIX specials connect you with invited experts in lead­
ing-edge topics- CD-ROM. MIDI. OS-9 and more. 
They·re all part of your BIX membership. 

• Microbytes daily: 
Get up-to-the-minute industry news and new product 
information by joining Microbytes Daily and What's 
New Hardware and Sohware. 

• Public domain software: 
Yours for the downloading. including programs from 
BYTE articles and a growing library of PD listings. 

• Electronic mail: 
Exchange private messages with BYTE editors and 
authors and other BIX users. 

• Vendor support: 
A growing number of microcomputer manufacturers 
use BIX to answer your questions about their products 
and how to use them for peak performance. 

What BIX Costs • • How You Pay 

ONE-TIME REGISTRATION FEE: $25 

Hourly Off-Peak Peak 
Charges: 6PM-7AM 7AM-6PM 
(Your Time Weekdays Pl us Weekdays 
of Access) Weekends 

& Holidays 

BIX $9 $12 
Tymnet $2 $6 

TOTAL SI I /hr. $ 18/hr.•• 

' Continental US. BIX is accessible via '1]im11et from througftout tf1e U.S. at d1arges 
mudr less tf1a11 regular long distance. Call the BIX (relpline number listed lielow 
for tf1e llfmnet 1111111ber near you or 11Jn111el at 1-800-336-0149 
•' User is billed for time 011 system (ie .. 1-s Hr. Off·Peak 11fllin111et - S5.50 d1ar9e.) 

BIX and 1]im11et d1arges billed by Visa or Mastercard only. 

BJX HELPLINE 

(8:30AM-I1 :30 PM Eastern Weekdays) 


U.S. (except NHJ-1-800-227-BYTE 
Elsewhere (603) 924-7681 

320 B YT E • DECEMBER 1986 

We' ll 
Send 
You a 
BIX User's Manual and Subscriber Agreement 
as Soon as We've Processed Your Registration . 
JOI N THE EXCITING WORLD 
OF BIX 1DDAY! 

)OIN BJX RIGHT Now: 

Set your computer"s telecommunications program for 

fu ll duplex. 8-bit characters. no parity. I stop bit OR 

7-bit characters. even parity. I stop using 300 or 1200 

baud. 

Cal l your local Tymnet • number and respond as follows: 


Tymnet Prompt You Enter 

Garble or " terminal identifier" a 

login: byteneti < CR > 

password: mgh < CR > 

mhis login : bix < CR > 

BIX Logo-Name: new < CR > 


After you register on-line. you're immediately taken to 

the BIX learn conference and can start using the system 

right away. 


FOREIGN ACCESS: 

To access BIX from foreign countries. you must have 

an account with your local Postal Tulephone & Tulegraph 

(PTT) company. From your PTT enter 31060015 7878. 

Then enter bix < CR > and new < CR > at the prompts. 

Ca ll or write us for PTT contact information. 


131X 

ONE PHOENIX MILL LANE 

PETERBOROUGH, NH 03458 
(603) 924-9281 
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STOCKING STUFFERS 


Time for a little holiday Some simulations,
cheer. This month I've put 
together a batch of programs 
that would make terrific gifts. a paint program, a mouse, 
Nothing too expensive. 
nothing that you can't live 
without. but all great fun . 
That's not to say that they 
aren't useful products: they are ­
some of them spectacularly so. Being 
fun to use doesn't mean a program 
is frivolous. I'd argue that all software 
should be as entertaining as the 
packages in this collection. 

If I weren't receiving this stuff 
because I write this column. I'd be 
hoping that someone would catch the 
spirit of the season and gift-wrap the 
lot for me. 

NOT A JOKE 
ComicWorks (Mindscape. $79.95) is 
yet another giant step in the evolution 
of Macintosh art. The program starts 
from the basic toolbox offered by 
MacPaint. then adds object orienta­
tion. sophisticated airbrush and mask­
ing techniques. text handling, and 
layout options that make it a topflight 
illustrator's kit. Although the name 
and the promotional literature sug­
gest the program is merely a toy for 
cartoonists. you can do some amaz­
ing-and serious-things with Comic­
Works. 

Object orientation lets you build a 
painting piece by piece and then over­
lay the pieces into a finished work. In 
a pixel-based program like MacPaint 
or FullPaint. once a section of art or 
text is moved into position. it obliter­
ates anything underneath. With 
ComicWorks. you create each section 
on a separate layer. so you can edit 
and rearrange to your heart's content. 
This strategy is the basis for many 
CAD programs: it's new in a paint 
package. You can construct a scene 
the same way you wou ld decorate a 

BY EZRA SHAPIRO 

and even a game 

room or dress a Barbie doll. 
A ComicWorks object can be a 

graphics image or a block of text 
(usually enclosed in a border. like the 
standard speech balloon in comics). 
You can work either on an opaque 
background or on a transparent plane 
that lets you see what's underneath. 
When you 're through. you can decide 
whether the overlay should mask the 
lower layer. or you can add to it. 
reverse the color of the underlying 
pixels. and so on . 

Most of the MacPaint tools have 
been preserved in this package: a 
couple have been enhanced. FatBits 
(blowing up a section to edit it a pixel 
at a time) has become SmallBits. 
MediumBits. and LargeBits. so you 
can zoom in step by step down to the 
pixel level. Thin Bits is an editable full­
page view that allows easy reposition­
ing of objects. 

The airbrush tool is a thing of 
wonder: you can adjust its diameter 
from l to 96 pixels in I-pixel incre­
ments. control the rate of spray. and 
toggle between black and white by 
pressing the Backspace key. Coupled 
with the masking options. you can use 
this electronic tool much as you 
would a real airbrush. 

Layout and nomenclature are 
geared to the comic-book artist-you 
build "balloons" [text) and "easels" 
(graphics) in "panels" located on 
"pages" -but I can see no reason why 
you should be limi ted to producing 
comic art. The program comes with 
three disks. of which two are libraries 
of comic-book objects. However. the 

authors have also snuck in 
some eye-opening teasers: 
two greeting cards. a 
restaurant menu. a newslet­
ter. and a blank TV story­
board for advertising people. 
Mindscape is currently ta lk­
ing about releasing a com­

panion product. sold only through the 
mail. ca lled GraphicWorks. It will come 
with libraries of business art (whatever 
that is) instead of spaceships and 
monsters. The basic program will be 
the same. as will the price. 

You can work on only one file at a 
time. but because of the structure. 
that file can include many individual 
pictures. A browse option lets you 
scan other files for objects you might 
want to import to your current proj­
ect. Finished illustrations can be 
stored as ComicWorks fi les (which 
preserve the independence of ob­
jects) or as MacPaint files for export­
ing to other programs. 

The program takes a while to learn. 
It's complex and not intended for the 
weekend doodler. And several things 
annoyed me. First. text attributes were 
hard to control. as they were in the 
early days of MacWrite. Second. when 
I had half a dozen panels open on the 
screen. each with a few easels. screen 
updating was disconcertingly slow. 
Mindscape's technicaJ support person 
commented that ComicWorks was 
pushing the Mac's poor 68000 to its 
limit. and I'm sure he was right. (This 
should be better on I987's Macs.) 
Finally. I missed the enhancements of 
FullPaint [see September's Applica­
tions Only). li ke free rotation. precise 
mouse control. and exotic distortions. 

But on the whole. I was enchanted 
with this program. At a price of 

(conlimied) 
Ezra Sfia17iro is a consulting editor for BYTE. 
He can be reacfied at P.O. Box 170040, San 
Francisco. CA 94 11 7 -0040. 
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$79.95. ComicWorks is worth the 
money it costs. 

MEDICAL MARVEL 
Surgeon (ISM. $60) is an excellent 
graphics simulation for the Macintosh 
that lets you operate on a "patient" 
to remove an aortic aneurysm and 
replace the defective artery with a 
length of Dacron tubing. You start by 
diagnosing and prepping the patient. 
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then you perform the surgery using 
a mouse to select and manipu late 
icons representing various instru­
ments. An EKG scope in the upper left 
corner of the screen tracks the pa­
tient's vital signs. 

Deviation from correct medical pro­
cedure is dangerous. If you make a 
mistake. or leave out a step. or use the 
wrong medication. or cut in the wrong 
place. the program informs you in a 

polite dialog box: you can attempt to 
repair the damage. but this is delicate 
surgery and errors are costly. When 
the trace on the EKG goes fla t. you 
know you 've blown it. I suppose 
Surgeon has to be considered a 
game. but it's scary in its accuracy and 
detail (it was designed by a physician). 
and there's only one way to win : suc­
cessfully completing the operation. 

It takes half an hour. or less. to play 
Surgeon through to its conclusion. but 
the experience is unusuall y compel­
ling: it's impossible not to take the 
operation seriously. This is not a pro­
gram for the squeamish-you 're as 
close to the heart as you can get with­
out cal ling it "open-heart surgery" ­
and for once I'm glad the current Mac 
lacks color. 

Surgeon could be a magnificent 
teaching tool; think what it could have 
meant in your high school health or 
biology class. And it sure beats the 
cryptic explanat ions you sometimes 
get from the medical communi ty 
when someone you know is having 
similar surgery. I'd love to see 
hospitals and doctors using the pro­
gram to educate. and calm. patients 
and their families. The people at ISM 

· ar.e currently thinking about turning 
Surgeon into a whole line of pro­
grams. each dealing with a different 
condition. I hope they do: there's a 
real need for software like this that 
demystifies the subjects of our darkest 
fears. 

BOP ON THE PC 
Good news for any geopol itical 
wizards out there-Balance of Power 
(Mindscape. $49.95) is now available 
for IBM PC-compatible machines. 
When I first wrote about it in March. 
I was ecstatic. I commented that Chris 
Crawford's simulation of superpower 
diplomacy and confrontation was the 
best game I had ever seen on any 
computer. But it was a Macintosh 
product. period. 

Well. it's still the best game around. 
and owners of MS-DOS computers no 
longer need sigh longingly. The new 
version is one of the first software 
packages to use the Microsoft Win ­
dows interface as a way to achieve a 
Mac-like env ironment. and it's pretty 

(conlimw:IJ 
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What if... 
YOU COULD PRINT EVERYTHING ON 
THIS DESK FROM A BUSINESS PC? 

The world's best-selling desktop laser printer has 
something in store for just about every business that's 
ever deaJt with the printed word. 

Because the Hewlett-Packard LaserJet Printer is 
the only printer of its kind' specifically (iesigned to 
work with over 300 software prograrrtS. And since it 
hooks up to ahnost atty business PC, it's right for all 
kinds of users-not just the art department. So you 
can print everything on this desk-from simple 
memo to your life's memoirs. And get high-quality, 
professional-looking output. 

Combined with our very fast, very versatile 
HP Vectra PC (it' IBM POAT compatible) and the 
software of your choice, the HP LaserJet is the cor­
nerstone for a complete desktop publishing solution. 
One your whole company can easily use. 

Of course, the HP ~serJet also 
works with IBM PC'$ and compatibles. 
As well a software like Lotus 1-2-3, 
V\brdStar and d:BASE 11. And, for 
around $3,000, it's tile laser printer 
you can afford. 

\-\C can't print all the reasons our HPv.ara PC 

HPLaserJet is the printer of choice. But ifyou stop by 
an authorized HP dealer or call us at1800 367-4.772, 
Dept. 276G for the one nearest you, we'll show you 
why HP quality printing makes very good business 
s nse indeed. 

F~ HEWLETT 
~?:a PACKARD 
Business Computing Systems 
Inquiry 158 
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good. You get three disks that enable 
you to install Balance of Power and 
Windows on either a floppy disk or a 
hard disk (you can make only one 
copy. but you can uninstall it if you 
want to make changes to your sys­
tem). Of course. if you already have 
Windows running. you can avoid most 
of the instal lation procedure. 

The MS-DOS version is a bit of a 
pain after using the program on a 

Mac. With a CGA card. the graphics 
are pretty rough-looking: they're bet­
ter with an EGA card. You also have 
to take extra steps that you can avoid 
with the Mac. You can't just select a 
country on BOP's world map by point­
ing the mouse and clicking; you have 
to choose a continent from a menu 
bar and then pick the country from 
a pu ll-down menu. And I was sur­
prised that the MS-DOS program 

seems no faster than the Mac version. 
even · though it makes use of four 
times the memory (5 l 2 K bytes versus 
l 28K bytes) . 

Anyhow. I'm still raving about 
Balance of Power. If you 've got an MS­
DOS machine and a Macintosh. buy 
the Mac version of BOP. But by all 
means. get the program. 

RAT REPORT 

-------------------- ------------, This isn't strictly software. but if you 

CONSIDER TIIISJUSf 

ABRIEFAUDIDON. 


ACTOR™ is a new. ln teraclive pro­
gramming system. the first with Mlcro­
soft00 Wtnaows. You have Wi ndows 
when you write a program. and users 
have Windows when they run it. 

Thanks to a new method of" in· 
cremental garbage collection:· ACTOR 
never has to s low down to clean up 
memory like olher advanced languages. 
You can even use it for real-time con­
trol. It's Lhat fast. 

Moreover. ACTOR Is a new. object­
oriented programming language. Wind­
ing objects up and turning them loose 
is a lot easier. more productive. and more 
fun than old fas hioned programming. 

ACTOR offers all the featu res of 
an ideal artificial intell igence language. 
bul In a fam iliai: Pascal-style syntax. 
Which makes artificial intelligence pro­
gramming easier. And what could be 
smarter tfian that? 

From a briefaudition like lhis. you really can't see how much beller ll is 
programming with ACTOR. ACTOR is more U1anjust a researcJ:i tool. It's an 
eITeclive language for developing real applicalions. For more tniormation. write 
us at lhe adaress below or call 3 12 -49 1-2370. Im help you appreciate 
the performance. 

The~!v~!~Ie~~up 

906 University Place. Evanston. IL 6020 I 

want to play Ba lance of Power. you'll 
need a good mouse. even if they tell 
you it's "optional." For the past month 
and a half. I've been testing mouse­
based MS-DOS software using the 
LogiMouse C7 (Logitech. $99). and it 
has made my life a lot easier. On the 
hardware side. the C7 is an opto­
mechanical rodent that uses CMOS 
technology to get rid of the trans­
former modu le; you just plug the 
thing into your serial port and go. 
(Anything that cuts down on the 
jungle of wiring around my system is 
a real boon.) And resolution seems 
sharper than that of the optical 
mouse it replaced. 

On the software side. the Logi ­
Mouse comes with a driver that 
doesn't in terfere with most other resi­
dent software. a mouse driver com· 
piler that's as good as anybody else's. 
and interfacing rou tines for BASIC. C. 
Modula-2 . and Turbo Pascal. For an 
additional 20 bucks you can get Logi­
tech's Plus package. which adds an ex­
cellent menu builder (with useful ex­
amples). a fast windowing text editor. 
and an outstanding Lotus l -2-3 inter­
face. Logitech also sells the mouse 
bundled with a variety of application 
programs. including PC Pain tbrush. 
Reflex . and Generic CADD. Any one 
is a bargain. 

Note that there are two models of 
LogiMouse. one with trad itional 
mouse buttons and one that has three 
little raised bars in place of buttons. 
l got the mouse with the strange 
ribbed thingies. Beware-go with the 
standard-sty le buttons! 

PRACTICAL PLAY 
The last time anyone tried to teach me 
something about the way of the world 
was in my eighth-grade math class. 

1co11ti1medi 
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9 Red Hot Reasons To Get 

AFree Avis Wizard Number. 


Reason# 1 Avis Express Services. 
You save ti me every time you reserve wi th the exclusive 
computerized Wizard® reservation system. That's because 
Wizard is your passkey to Avis Express®, Rap id Rental 5M and 
Rapid ReturnsM. These red hot Av is serv ices let you bypass the 
Iines when you ' re checking in and out of ai rports, to get you in 
and out of your car and onto busi ness- fast! 

Take a minute now to get a Wizard number and you can save 
hours down the road . 

Reason#2 Lowest Available Rates. 
Whenever there 's a red hot rate or discount, the Wizard 
computer system f inds it for you . It always gives you the 
lowest applicable price on your rentals. Automatica lly. 

Reasons*5 Through*9 AFree 
Book of 5Avis Car Rental Upgrad es. 
Your free Wizard number starts with a complimentary book of 
five upgrade passes. Each one of these upgrades lets you rent 
one car group higher than the one you reserved to give you extra 
comfort at no extra cost. That's five additiona l red hot reasons 
to get a time- and money-saving Wizard number. This offer 
expires January 31, 1987, so apply right away. Simply mai l the 
coupon to your right or cal l Avis to ll free at 1-800-831-8000 
today! 

Offer expires January 31 , 1987. 

Reason*3 Your Car Group Preference. 
You 're assured of renting from the car group you want, 
whenever avai I able, because Wizard records your preference 
and matches it with car avai lability. Aga in, it's automatic! 

!~v~~~~:~umb~~ ~?o~!t~l~r~e .9e~!!Pi~!!?t~e· 

frequency of your car rental needs. 

-----, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Wizard Application Request I 
I 

Mail to: Avis Distribution Center 
P.O. Box 8116 

Trenton, NJ 08650 
 m· I 

Please send me more information 
and an application for a free Avis Wizard® number. 

Name BYT I 

Name of Company 

Address 

City State Ztp 
I 

Business Phone [ 

Mail today or get an instant 
Wizard number by phone. Call I 

1-800-831-8000 I 
and ask for Elizabeth . I 

L----------------------~ 
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Mr. Kebles took a couple of weeks to minefield of personal finance entire­ The first Blue Chip simulation I en­
explain stocks. bonds. and how check­ ly on my own. and there have been countered was Millionaire. It's a stock­
ing accounts are managed by banks. many moments when I've wished I market model. and I played it on a 
Since then. I've had to negotiate the knew more about what I was doing. CP/M-86 machine with 8-inch drives 

ITEMS DISCUSSED 
BALANCE OF POWER .... . ... $49.95 9580 Black Mountain Rd. 
COMICWORKS ... . ... . ..... $79.95 Suite E 
Mindscape Inc. San Diego. CA 92126 
3444 Dundee Rd. (619) 695-6956 
Northbrook. IL 60062 
(312) 	480-7667 l..oG JMOUSE C7 . ........... .. $99 


with Plus software ........ . . S119 

BLUE CHIP SIMULATIONS Logitech 

MS-DOS and Macintosh ... $59.95 805 Veterans Blvd. 
Apple II . ......... . ..... $49.95 Redwood City. CA 94063 
Commodore 64 .. . ....... $29.95 (415) 365-9852 

Blue Chip Software 
6744 Eton Ave. SURGEON .. . ...... . ... . .. . .. $60 
Canoga Park. CA 91303 ISM 
(818) 346-0730 	 2936 Paper Mill Rd. 

Phoenix. MD 2113 1 
DARK CAsTLE ... . ......... $49.95 (301) 666-2672 
Silicon Beach Software Inc. 

I'd rather forget. But I learned a lot 
about market trends. stock options. 
and portfolio strategy. You track per­
formance of a particular stock. its in­
dustry. and the overall market by 
watching charts and graphs: read the 
business news; and invest according­
ly. On my copy. the graphs were built 
out of standard text characters. but 
they were effective. A few years later. 
Mi ll ionaire became the fi rst razz le­
dazzle simulation on the Mac by using 
spreadsheet- like grids and full 
graphics. 

Millionaire is still available from Blue 
Chip. as are 'fycoon (commodities) 
and Baron (real estate). on a wide 
range of machines. MS-DOS and Mac 
versions cost $59.95 : Apple II ver­
sions are $49.95: and Commodore 64 
versions are $29.95. The newest offer­
ings are Squire (MS-DOS and Mac) 

Flick this switch and go beyond IBM compatibility. 
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and Managing for Success (MS-DOS 
only). 

Squire is a simulation of investing 
for retirement. You can choose among 
stocks. bonds. money-market funds. 
real estate commodi ties. tax shelters. 
and so on. The game period is 20 
years; you get to reassess your port­
fo lio monthly. for a total of 240 
"turns ... As with the other games. you 
watch charts. graphs. and news 
reports. The standard game is pretty 
dull. Being an overview. it lacks the 
richness and complexity of the other 
Blue Ch ip products. However. it does 
offer one significant plus : a "reality" 
mode that lets you configure the pro­
gram for your own situation: age. cur­
rent portfolio. cash flow. retirement 
age. etc. 

This can be depressing. I fed in my 
personal statistics. went through the 
game. and was informed that I would 
spend my retirement years "leeching 
off relatives" (the program's words. not 
mine). Though any simulation of this 

sort is necessarily going to have to 
make some assumptions that hurt its 
long-term validi ty. Squire does make 
you th ink. Note that the Macintosh 
port doesn't make use of the Mac in­
terface like the other Blue Chip pro­
grams: after cl icking the game icon. 
you're dealing with characters onl y. 

Managing for Success (originally 
sold as American Dream) is aimed at 
the professional business manager. 
You 're the CEO of a manufacturing 
firm. fac ing decisions on personnel. 
marketing. production. R&D. materiel. 
sales. finance. and so fo rth. It's two 
disks of exhaustive stuff. far more 
sophisticated than the rest of the Blue 
Chip line. I wouldn't suggest it for an 
evening's entertainment: this baby is 
tough. However. if you've got aspira­
tions in management. this one will 
force you td do some hard thinki ng. 

DARK CASTLE 
Whi le I'm on the subject of fun soft­
ware. I'm going to break from my stan­

dard policy and say a few words 
about an unabashed. honest-to-good­
ness game for the Macintosh. Set in 
medieval times. Dark Castle (Silicon 
Beach. $49.95) is a variation on the 
tried and true Lode Runner/Donkey . 
Kong theme: you .have to pilot your · 
hero. through 14 screens of obstac;les. 
traps. monsters. · and vil lains to an · 
eventual confrontation with the ex­
tremely nast·Y Black Kn ight. There·s 
nothing new 1about the basic concept. 
but the execution is impressive. Dark 
Castle is a wonderland of slick anima­
tion and realistic digitized ~oun~:I. 
You 're constantly confronting squeak­
ing rats. clanking chains. cracking 
whips. sizzli ng lightn ing bolts. and the 
like_ 

The program comes on two 400K­
byte ·disks and will really put any of 
the 5.12 K Macs through its paces. Dark 
Castle is a perfect way to fritter away · 

1 

those long winter evenings when you 
should be doing something produc­
tive. • 

The Canon A-200 II 
lets you choose the speed you need. 

Our dual peed switch processes data at either the 
standard 4.77 MHz or the superfast 7.16 MHz - and that's only 
the beginning. With the Canon Personal Computer A-200 II 
Series you can custom design t he per fect PC. 

For starters, choose either floppy disk or 20 megabyte 
hard disk. Then select either the standard PC layout keyboard 
or our special word processing keyboard. ext, pick your ideal 
monitor, either monochrome, co lor or full-page high resolut ion 
for word processing. 

And when you want to spread out, you have six PC­
compatible expan ion slots to work with, three for high-speed 
processing. 

Whatever combination of Canon components you choose, you 
can use the thousands of programs designed for the IBM PCIXT. ;. 

And your customized Canon PC wiUpe1form perfectly with 
Canon peripherals, includ ing the laser beam and bubble­
jet printers and om· newly introduced image cannel': For 
more information about the Canon Personal Computer 
A-200 II eries call 1-800-441-2626. (In UT, 1-800-922-3131.) 

Fincl out what lies beyond compatibility. 

canon~ 
PERSONAL COMPUTERS 

Beyond Compatibility 

:anon. U.S.A .. Inc.. Syste,..; D<vloon, P.Q Bo.< 619865, 
>aliaSIFOtt Wo<th Airpon, TX 75261. ~ 1986Canoo U.S.A.. Inc. 
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PRINTERS 
Brolher All Models . . .. Call 
Clllzen MSP· 10 .. • . . 5280 

MSP-15 . 53711 

MSP·20 . 53111 

MSP·25 . . •..•........ 5475 

Promler35 . . . 5475 

Olablo 0-25 54811 

635 . '. 5785 


I All Prln!er M~e~~~ I
•• . . • . Call 

IBM Propri nto1 . 5399 

NEC 

3510. 3550 .. 5729 

ll810. ll850 51039 

P5 . 59511 

P6 . . 54211 

P7 ........•. 58011 


OKIDATA 

All Prln!er M odels .. . .... • • Call 


Panasonic 1000 1 .s 195 

1091 1.. . 525 9 

1092 . 5295 

1592 . 5409 

3131 .5245 

3151 . 5385 


STAR MICRONICS 

All Printer Models • .... . . .. Call 


Toshi ba 321 Parallel& Serial ..... . 5455 

341 Porallel . •. . . , . . . ..5575 

P:l51 Parallel & Serta1 .511211 

Laser Prinler . . Ca ll 


DISKETTES 
Maxell M2 s (Qty 100) SSS 
Sony MD/2 (Qty 1001 . . . SSS 

TRAINING 

Fllghl Slmulaoor .••.••. .....•..S28 

PC logo . . .. .. . . . ... . . . . .• . • . 575 

Tyi:i1ng lnslructor • • . • • • • • • . • • • . $28 

Tyolng Tu lor Ill . . . . . .......... . S28 

MS Learning DOS ' .............. 528 


LANGUAGES 
C Complier (M lcrosoll) . .S249 
For1ran Comoller (Microsoft) .. . S 1 95 

Laulce c Complier . . . . . . • . S236 

Macro Assembler(Mlcrosofl) .... • S84 

Pascal Compllor (Mlcrosoll) . . . .• $186 

Quick Basic 2 .. . . . . . . .....•......• SS5 

Run C lntarpreter . . . • . . • • . . • .•. $59 

Turbo Pascalw/8087 & BCD . . . . .. SS5 

Turbo Database Tool Box . • • • • . . . •S38 


PROJECT MANAGEMENT 

Harvard Total ProJec1 Manager .•....5282 

Mlcrosofl Prolocl ......$2111 

Super Proloct Plus .........C• ll 

Tlmolino 2.0 .. • . . $209 


COMMUNICATIONS 
CompuServe S1ar1er KU ..•..........$19 

Crosstalk XVI • • • . • • . . . • •..• S92 
MSAcwss••.••..•.....••• . •... S139 
Mltror . • . . . • . . .. . . ... . •..•.... S35 
Remo1e , • . . . . . . . • • . . . . . . . . .. . $92 
Smartcom II . . . . . . . • . • . . . . . . . . 583 


MONITORS BOARDS 

Am dox Alt Monitors Call AST Advantage 53211 

NEC All Monllors .. .c. 11 Rampage AT 5445 

Princelon Graphics C• ll Rampage PC 52311 

Zenllh All Models . c. 11 Six Pack Plus , . . .... 511111 


Hercules Color Card ... 51411 

VIDEO TERMINALS Graphic Cmd . . . .S1711 

Oume OVT Green 10 1 521111 Intel Above Boatd PC (11 10) $2311 

OVT Amber 101 .$314 Above Board AT (2010) S3211 

Wyse 30 .521111 Above Board PS/ AT (2110) • . 53811 

50 .54111 
 Paradise Fivo Pak Sllll 

75 555 11 Plus Oevolopmenl 

Wyse BS . 54311 Plus Hard Card 20 Meoabyre 551111 

Wys.>350 . . 58511 Ouadram TlnyTurbo 286 . $3511 

Zen lth z-22 5455 Ouadllnk 5329 

Z·29A 5 5 511 Quad EGA+ S3511 

z_.,g Tee Mar Gtaphlcs Mas1er 5445
C• ll 

Capla in No Memo')' 51811 

MODEMS 

Anchor Automation 

Signalman Express . $ 185 

Prac llcal Pe ripherals 

Practica l 1200 Baud . . . . 5124 


IAll Modems~

~';;H;~~~·JI:~. 
(Keyboard Selectable), B Expansion Slots 

COMPUTERS 
IBM' 
PC 1 Orlvo 256K 
XT 1 Drive 256K . 
XT I Onvo 20 Meg 640K 
AT/66 .. . 
AT/339 . 

l'1181PAIZ 
?onable 11-2 Drive 

PANASONIC 

5111111 
$17211 
S21111 
$28411 
544411 

$18411 

Bu1lneu hrtnw Dual Dfiv. .•.•• .$979 
Sr. P•rtnerOual Ori.. ...... , ••• I 1189 
Exec. P•rtntir Dual Drive • • •.••• 11699 
Othor Model• . . • • . • • . . .. • . • • . • .Call 

TOSHIBA 
T-1 100 . ................ . .... . $1299 
T· llOOPlu1 ... . ........ , ..•.•• .Coll 
T-3100 . .. .. .. . .. . ..... , , .•. , .•. Call 

Zenith Computer Producta 
SAVE Up to 50% 

All Models • •••. • . .. • ...•.Call 

~~~~ •.. . .. . C• ll I PLOTTERS 

Prometheus All Models . . ..c. 11 Epson Hl·BO . . . . • . . . • .C•ll 

US Robolics Courier 2•00 . 53411 
 KEYBOARDS
Password 1200 . 5185 
 Keytron lcs 5151
M icro link 2400 5 3411 


DISK DRIVES COPIERS 
Iomega Bemoulll 10 meg .511115 

Bernoulli 20 meg 51 5115 

Bernoulll 40 meg . . . 52325 
 Canon 

256 Memory, One 360K Brand Name
SEAGATE (((Wl@>» 

20 meg w/ Weslern 1/ 0 . ... 5 385 t:,~:,~fg~.-K~~~~ 

Ca.non PC-25 . • . . . Sll311 

SOFTWARE 

IBM PC and 100% Compatibles 

INTEGRATIVE SOFTWARE WORD PROCESSORS 

Leading Edge Word Processor On Spacl•I 

Leading Edge WI P 


w/Spell & Mall . , On Spacl• I 

lightonmo ... .... 5115 

MH;rosolt Word 3.1 $2411 

Mulllmato Advan tage . . c.11 

PFS. Write w /Spell Checker . . 578 

YJordslar w/Tulor . S182 

Wordstar Pro Pack . . S233 

PFS: Professional Write ...$108 


Word Perteet (Ver.4.1)S199 

Wordstar 2000 + 2.0 $278 


SPREADSHEETS 

LotuSl·2·3 ...Call 

Muttlplon 5108 

Si>readshee1 Auditor 3.0 . . . • . S82 

VP Planner . . , , •. , •. , . , •.. S48 


I Supercalc 4 .. . . .. .. Call I 

MONEY MANAGEMENT 

Dollars & Sense w/ Forc11s1 .• .. Sll4 
Tobias Managing Your Money . .. C•ll 

UTILITIES 

Copy II PC . . 1111 

1 OtR Plus .. .$48 

Faslback ,$88 

Norton Utllltleo 3. t .S411 

Prlntworks , S38 

Sidekick . . . . . . . S 30 

Sidekick (Unoro1ec1od) , ,S47 

Travetllng Sidekick . S311 

Turbo Proloo Sl4 

Sldoways3 1 ,134 

Supe•key . . 1311 


DATA BASE MANAGEMENT 
Clopper . . . . S3211 
Cornerslono . . . . . . .Sii 
dBasett . . . . . • C•ll 

dB"'" 111 Plus C•ll 

Extended Repot1 Wri1er C•ll 

Knowledgeman II $249 

PFS: File ... , .. S7• 

Oulckcode S138 

OulckRooon S138 

Retro• . . . 182 

Think Tank . , .. , , Sll1 

PFS: Prolesslonal Fiio . S1311 


I~~~~!~t~ .... ... Call I 

Many other !Illes available. 

Enable 1.1 ...... , . 
Framowork II • • . • 
Smart SoHwam System 
Symphony.. 

GRAPHICS 
Chanmaster • 
Diagram Moster 
Energraphics 2.0 
ln·A·VisJon . • • . 
Mlcrosotl Buss Mouse 

w/ PC Paintbrush 3.0 
MlcrosoU Chart • . • 
M crosoll Serial Mouse 
Newsroom 
PC Buss Plus Mouse 

w/ Paint Plus . 
PC Draw .. • , . 
Click Art Persona l Publisher .. 

PC Mouse w/Or. Holo II 

PC Paint w/Mouse 

Printmasler , . 

S ignmaster • • • • . •. 

Turbo Graph ix Tool Box 


$3111 
c. n 

5 3811 

Ca ll 


$ 11111 

$1811 

52811 

$24 11 


5108 

.. S184 


S1111 

5 31 


S11 5 

$1911 


. .... Sllll 

Sllll 


S115 

S211 


S132 

$38 


Inquiry 90 for MS DOS Products. Inquiry 9 1 for all others. 

Order Line: 1-800-528-1054 
Order Processing: 602-224-9345 

2222 E. Indian School Rd. 
Phoenix, Arizona 85016 
602-954-6109 

Product shi pped In factory cartons wllh manufacturnr's wommly. Pleast! add S6.00 per order tor UPS ground shipping on ordors up to 10 lbs. Orders 10 lbs. 
and under you pay for ground service. receive ai r service al no extra charge. Available on ord.!Jr:; 11·30 IM $ 17 tor air service Prices & availabilily subject to • CWF·IOBS 
change wilhou1nolice. Send cashier's check or money ordor...all other check$ will de lay shlpoino two weeks 

Store Hours: Mon-Fri 10-5:30 

Saturday 9-1 


Order Line Hours: Mon-Fri 7-5:30 

Saturday 9-1 


Order Processing Hours: Mon-Fri 10-3 




THE U~MAN POTENTIAL 


1985 and 1986 have been gray scale). along withA computer for
appalling years for Britain's flashing. underline. and 
mass-market microcomputer reverse-text attributes. Bit­
manufacturers. All the big scientific users and a molecular mapped graphics are sup­
names of the early 1980s are 
either gone or survive in 
greatly reduced ci rcum­
stances. with the exception of 
latecomer Amstrad. In the U.K.. 
though. a number of smaller com­
puter manufacturers never went after 
the volume market. Firms like Comart. 
Positron. and MicroConcepts found 
themselves niche markets. often in the 
scientific and technical arena. and in 
the main they thrive regardless of the 
cold winds blowing above. 

I've recently been looking at a 
machine from one such firm called U­
Microcomputers. U-Micro for short. 
The computer. the U-MAN IOOO. is 
built around the 68000 micropro­
cessor. It's targeted at scientific and 
engineering users and designed for 
high-performance 1/0 in applications 
like data logging and instrument and 
process control. while still retaining 
the capabilit ies of a general-purpose 
personal computer. 

U-Microcomputers was founded in 
1979 at Warr ington by Dr. Bill 
Unsworth. who has a Ph.D. in chem­
istry. and it became one of the first 
Apple dealers in the U.K. Like many 
pioneering Apple dealers. U-Micro 
got into the business of designing and 
selling its own add-on boards that. 
given Unsworth's background. tended 
to be AID converters and other 110 
devices. This led to a series of full­
sca le Apple II-compatible desktop 
computers and finally to the U-MAN 
IOOO. Recently. U-Micro has become 
part of the large VG Instruments 
Group of scientific instrument makers 
(Li-Microcomputers Ltd .. Winstanley 
Industrial Estate. Long Lane. War­
rington. Cheshire WA2 8PR. United 
Kingdom. (092 5)-54 117: in the U.S.: VG 

BY DICK POUNTAIN 

modeling system 

Instruments Inc.. 300 Broad St.. Stam­
ford. CT 06901. (203) 325-4090). 

INSIDE THE 68000 Box 
At first sight. the U-MAN looks much 
like any of the Stride-style multiuser 
68000 machines that have sprung up 
in the business sector in recent years: 
a featureless box with a separate 
monitor and keyboard. The U-MAN. 
however. differs from the average 
business box in that it comes with bit­
mapped color graphics. In addition to 
a I0-megahertz 68000 micropro­
cessor. it contains a 6809 micropro­
cessor to handle 1/0 and drive what 
amounts to a buil t-in graphics ter­
minal. The two microprocessors com­
municate via a dedicated 4K-byte area 
of dual-ported static RAM. 

Architecturally. the U-MAN is a 
clean machine. The standard model 
comes with I megabyte of no-wait­
state RAM. wh ich can be expanded 
to 5 megabytes of contiguous. linear­
ly addressed memory internally and 
to 15 megabytes externa lly. The on ly 
firmware consists of a boot ROM that 
can discriminate between the various 
operating systems available. plus the 
operating firmware for the 6809 1/0 
microprocessor. The 6809's operating 
firmware doesn't reside in the 68000's 
address space and need not concern 
programmers (unless they are into 
heavyweight system building and 
want to modify it). Up to 512 K bytes 
of user ROM can be supported if re­
quired. 

The video subsystem provides 27 
lines of 85 characters in 16 colors (or 

ported at 680 by 288 pixels. 
but the number of colors in 
graphics mode is hard to 
summarize conveniently 

because of limitations on permitted 
color combinations in adjacent cells 
due to the way the video micropro­
cessor works. Basically. you can put 
16 colors on the screen-but not just 
anywhere you like. 1Wo 32K-byte 
pages of RAM controlled by the 6809 
are devoted to video and 1/0 buffers. 
and a standard character font is 
downloaded from EPROM into one of 
these buffers at boot-up time. Soft 
fonts (up to 16) can be stored here. 
and text can be mixed with graphics 
on the same screen. Any of this 
memory that's not being used for 
video or fonts (in text mode. that 
means most of it) gets allocated for 
print spooling and other 1/0 buffering. 

The standard U-MAN includes a for­
midable array of 110 devices. ln addi­
tion to two buffered serial ports (I 50 
to 38.400 bits per second) and a Cen­
tronics printer port. the U-MAN has 
twin 8-bit general-purpose parallel 
ports and timers (controlled by a 6522 
ch ip). four channels of I0-bit AID con­
version. a four-slot expansion system 
that brings out the full 68000 bus and 
an Apple-compatible bus. and a 
sound generator and speech synthe­
sizer based on the Texas Instruments 
TMS5220. Apple cards can be used 
on the expansion bus. but of course. 
any ROM software in 6502 code wil/ 
not run on the 68000. 

These goodies are packed into a 
(wntinued) 

Dick F'ountain is a technical author and soft­
ware consultant living in Limdon. England. 
He can be contacted c/o BYTE. One Phoenix 
Mill ume. Peterborough . NH 034 58 . 

DECEMBER 1986 • B YTE 329 



BYTE U.K. 


seemingly bombproof alloy case with 
a l 00-watt power supply, two 800K­
byte floppy disk drives. and the op­
tion of hard disks with 20- to 
80-megabyte capacities. The key­
board is an OEM version of the Key 
Tronic KB 51 51. and you supply your 
own monochrome or RGB monitor. 

A number of add-on boards are 
provided for scientific 110 applica­
t ions. A floating-point coprocessor 

board using the National Semicon­
ductor 32081 fi ts piggyback-style in­
to the 68000 socket and is supported 
by many of the compi lers supplied by 
Li-Micro. A 48-line IEEE-488 parallel 
interface is available. as is a serial 
expansion card containing eigh t 
RS-2 32C ports. For high-speed paral­
lel data logging. a 16-bit parallel board 
operates at the full IO-MHz bus speed 
and can be configured as one to three 

IMAGINE WHAT YOUR COMPUTER 

COULD SAY WITH PC DIAL/LOG™ 


PC DIAULOG '" consists of an expansion 
carcL sottware and a cable that connects a 
Touch Ton~ telephone directly to your com· 
puter. When Installed the PC Dial /Log '" auto· 
matically dials and answers the phone. saves 
and sends telephone messages and stores 
and forwards telephone calls. 

IT'S SIMPLE, with direct installation and a 
menu·driven program. These features make 
PC Dial/Log 'M convenient and easy to use. 

UNPARALLELED VOICE QUALITY made pos· 
sible by the Votra)(il voice digilization process 
enables PC Dial /Log to deliver the besl low· 
cost voice reproduclion. 

vom~·s SOFTWARE INTERFACE PRO­
GRAM , THE TOOL KIT. created especially lor 
the developer whose applicalion includes 
PC Dial /Log '". will help save valuable 
programming time. 

-YollU' Pro.iucts 
1 

- '-'''""" Speecil Sy<1em • . 
Twe- N-T.11k 1MStand -AjooeOeVIC;es 

- IBM. App~ II , Commo<klfc &< 
fluD In Boa1a Syn1tuzers 

-V'"'""' ' Speech CntpS 

APPLICATIONS including appointmenl sched· 
uhng. lelemarkeling. markeling surveys, linan· 
cial updales. invenlOfY status repons. dis· 
patching and order entry are just some of lhe 
many ways thal PC Dial/ Log ''' can be used. 

WE WELCOMEDEALERS AND DISTRIBUTORS 
lo conlact Votra.X'" regarding our complete 
line ol producls. Our reputation has been 
bu1l1 on quahly products and outstanding 
cuslomer service that are sure to satisfy you. 

AN UNBEATABLE PRICE at only $495". PC 
Dial / log'" is the lowest priced digital board 
available today. Please contact Votrax'' ' 
directly lor additional information. 

· Plus "1•PO•f19 ana ll.mOhng 

VOTRAXICMC lnl'l , lne. 
..Technology That h lh" 
139.l Rankin. Troy. 1.11 48083 
1·800-521 13~ 

In Mich•gan JIJ.5811·0341 
TWX·8102324140 VOC•dA·!RM I 
for a~ ctemonstrn!Dl call 
JIBllll·2926 

channels depending on the protocol 
required. This board can acquire a 
16-bit word of data in 500 nanosec­
onds. The system's AID conversion 
capabilities can be enhanced with a 
range of 12-bit AID and DIA boards 
with up to 16 channels. Finally. being 
a relatively small company. U-Micro 
wi ll build special single-unit U-MAN 
configurations to order. with extra 
RAM or other features. 

The prices for U-MAN I 000 systems 
start at £2760 for a machine with twin 
floppy disk drives and l megabyte of 
RAM and go up to £92 50 for a 5­
megabyte machine with an 80-mega­
byte hard disk. 

A VARIETY OF 
OPERATING SYSTEMS 
The biggest problem faced by any 
68000-based system is that no single 
dominant operating system has 
emerged for the chip in the way that 
CP/M dominated the 8-bit Z80 world 
and that MS-DOS dominates the In­
tel 8086 family. UN IX enthusiasts 
might claim the chip as their own . but 
in truth the UNIX takeoff still hasn't 
happened. and applications are few 
by CP/M or MS-DOS standards. On an 
installed-units basis. the Apple Macin­
tosh operating system could claim to 
be more important than UNIX. but it's 
supported only by one vendor and on 
one machine. Atari and Commodore 
have managed to further divide the 
market by choosing two other oper­
ating systems. 

None of th is is crucial to a special­
ized firm like Li-Micro. It is not chas­
ing the user of packaged business 
software: typical U-MAN users will 
probably write their own software. in 
FORTRAN. Pasca l. C. or LISP. A lter­
natively. they may want to buy scien­
tific packages like the Reduce 3 sym­
bolic math system. Accordingly. U­
Micro has chosen to offer no less than 
four operating systems for the U­
MAN. none of which is UNIX! 

The two basic operating systems of­
fered are the UCSD p-System and 
Digital Research's CP/M-68K. both of 
which are single-user. single-tasking 
systems. In addition. the Mirage oper­
ating system (multiuser. multitasking. 
networking) and OS-9/68000 (real­

(co111iirned1 
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Avocet puts you in the chips! 


Now you can use your PC or 
VAX to develop software for 
virtually any microprocessor. 
Quickly. Easily. Inexpensively. 

Avocet Macro cross-assemblers, 
simulators, emulators and EPROM 
programmers will help put your 
design ideas into more chips than 
any other software development 
system on the market. You don 't 
need a dedicated system. All you 
need is a PC or VAX, a good 
idea ... and Avocet. It's as simple 
as that. 

Avocet has been creating tools 
for software development since 
1979 to help design eng ineers find 
easier and more productive ways 
to develop software fo r virtually 
any microprocessor - without 
switching development systems. 

Our customers turn ideas into 
real products. From data entry 
through assembly, debugging and 
final EPROMs, Avocet has every­
th ing you need to transform your 
personal computer into a fully 
integrated development system. 

Cross-assembler capabilities. 
No matter what the appl ication , 
our AVMAC™ family of macro 
cross-assemblers runs on any 
computer with DOS or 
VAX'"/UNIX™ and processes 
assembly language for most 
microprocessors. 

AVMAC is fast and loaded with 
features that make your develop­
ment job easier. You get a power­
ful macro facil ity, relocatable 

code, linker and librarian, cross 
reference by line and procedure, 
plain English error messages and 
much more. 

AVMAC Macro Cross-Assemblers 
MSDOS'~ PCDOS'" ... . .. . .... . $349 
XMAC68K (68000/68010) ........ $595 

NEW 	 XMAC68K2 (68020) . . . .. . . . ... .. $750 
VAX/ UNIX (AVMAC) .... • ... . ... 5995 
VAX/ UNIX (XMAC) ...... . ...... Call 

Target Microprocessor 
Famllles Supported: 

6804 6502/65C02 ZS 
6805 6800/01 ,6301 ZBO 
6809 H0 64180 68H11 
1802/1805 8085 68020 
8048/8041 8051 68000/68010 

NEW 8096 TMS32010 TMS32020 

Taking the bugs out. 

1Ji~f Avocet's new debug­
..., ging tools will eliminate 

"crash and burn" from 
from your vocabulary 

in two ways. 
First, AVSIM'" software 

simulator/debuggers allow you to 
test program modules on your 
PC. No special hardware is 
required for executing your target 
code interpretively in a crash-proof, 
interactive environment. AVSIM's 
full screen display lets you see at a 
glance what your program is doing . 

When you're ready to test your 
program in a working model , 
Avocet's TRICE'" in-circuit emula­
tors allow you to examine target 
memory and reg ister, set break­
points. single-step, trace and 
more. A standard serial interface 
lets you control emulation and 
download code from your PC. 

Progressive EPROM 
programming. 
Avocet AVPROM'" programmers 
work with over 37 different 
devices including EPROMs 
through 27512, DMOS and E2 

PROMS, and MPU/ EPROM 
combos using fast "adaptive" 
algorithms. These intell igent, 
self-contained units work with any 
personal computer using Avocet's 
GOX driver software. 

Made to order. 
You don't have to come to Maine 
to get Avocet products (unless, of 
course, you want a really great 
lobster dinner). 
Just call , toll-free, 

1-800-448-8500 

(in the U.S. except Alaska) 

and we'll rush out your order, 
send out more information, or, if 
you want, talk about some of your 
great ideas. Avocet Systems Inc., 
P.O. Box 490-88, Rockport , Maine 
04856. (207) 236-9055, Telex: 
467210 AVOCET Cl 

AVOCET y­

SYSTEM§ •Ne: 

'•Signifies manufaclurer's trademark 
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BYTE U.K. A Christmas gift? 
Choose from the following 
COMPUTER FRIENDS win­
ners. SPECIAL CHRISTMAS 
OFFER. Buy one item and get 
15% discount on any other 
item or supply accessory. 

MAC INKER"', Automatic 
Ribbon Re-inker. Re-ink any fabric 
cartridge or spool for less than 5 
cents. Over 70,000 in the field and 

we support 
ALL printers. 
Universal 
Cart1 idge or 
Universal Spool 
MAC INKER 

$68.50. Dedicated lmagewriter or 
Epson $42.00. We have cartridges 
re-inkable in 10 colors. Ask for your 
printer type or for complete listing. 
Bottle ink $3.00/each. Shipping $3.00. 

PROTEUS'', the 'Siamese' Buffer. 
It is a Data Switch with buffer on 
both ports. Switch manually or via 
software. Saves time, space and 
money. Or ask 
about our MAC 
MASTER line 
of Universal 
Buffers and 
Printer Controllers (serial or parallel 
up to 1 MEG). 
PROTEUS 64 K-199.00 

256 K-299.00 Shipping $4.00. 
Of course we have Data Switches, 
serial/parallel, 2 way, 4 way, crossed 
etc., at most competitive prices (all 
lines switched) . 

MERCURY MODEM. Really 100% 
Hayes* Compatible. 300/1200 baud, 
speaker, full status light display 
and 2 years warranty. Includes 

QUICK LINK, 
easiest and 

· most reliable 
CommsSoft­
ware (available 
for IBM PC or 

Macintosh). $205.00 Shipping $4.00. 
"Hayes is a trademark of Hayes Microproducts. 

MAC THE RIPPER Our newest, original 
and welcome printer companion. Pulls off 
paper perforations and tears the sheets 
apart. Takes little space and will pay for 
itself almost immediately in saved time and 
tedium. Ask !or brochure. Introductory 
Price $299.00. Shipping $10.00. 

Order Toll Free. 
Call or write for free brochure. 

1-800-547-3303 
In Oregon 503-626-2291 (24 hour line) 

~CEmputer
Friends® 


14250 N.W. Science Park Drive 

Portland. Oregon 97229 Telex 4949559 


Dealer lnqulrlea welcome. 
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time multitasking) are offered. I 
haven't the space. nor would I tax 
your patience, to describe all these 
systems in detail, let alone the myriad 
compilers that come with them. Some 
brief comments will suffice. 

The UCSD p-System is well estab­
lished among academic users. and its 
supporters like it a lot. Its Pascal com­
piler set the standard for extending 
the language into a useful form. and 
there is a fair amount of software 
available under it. Its principal attrac­
tion is portability of code across 
microprocessor families ; its chief 
drawback is the slow speed of inter­
preted p-code (though you can 
choose native code and lose the por­
tability) . 

CP/M-68K was Digital Research's at­
tempt to repeat its Z80 success on the 
68000. But it didn't quite come off. 
CP/M-68K looks much like 8-bit CP/M 
version 2.2. which is to say that ifs 
crude and old-fashioned. but simple 
to program under and reasonably 
quick. U-Micro offers the high-quality 
SVS Pascal and SVS FORTRAN 77 
from UniPress Software Inc. plus the 
C Compiler from Whitesmiths as de­
velopment languages. Using CP/M­
68K reminded me how awkward it is 
to manage a large hard disk without 
the benefit of a hierarchical d irectory 
structure; it has only "user areas... just 
like 8-bit CP/M. However. CP/M-68K is 
quite suitable for putting up quick­
and-dirty one-time programs. U-Micro 
has written its own screen-oriented 
editor for CP/M-68K (ca lled USE) that 
is powerful. easy to learn. and sup­
ports all the U-MAN's video options; 
it's almost a full-blown word pro­
cessor. 

Mirage was developed by the U.K. 
software house micro-APL. origina lly 
as a vehicle for the firm 's APL com­
piler on 68000-based supermicro­
computers. It's a business-oriented. 
multiuser. mu ltitasking system that 
features an indexed sequential-access 
method fi ling system with full file and 
record locking. Written in assembly 
language. it's small and fast. occupy­
ing only 40K to 60K bytes of RAM 
and requiring no memory manage­
ment hardware. Mirage can also run 
CP/M-68K as a task. One of its strong­
est points is that system configuration 

is easy. well within the capabilities of 
the average user. 

In addition to APL. Mirage supports. 
as development languages. FOR­
TRAN. Pascal. C. and a heavi ly ex­
tended business BASIC reminiscent of 
the one in Pick. The system has a fairly 
Spartan user interface. which I found 
resem bled VAX VMS. A certain 
amount of off-the-shelf business soft­
ware is available under Mirage. includ­
ing multiuser accounting. database. 
hotel management. currency arbi­
trage, and statistical programs. 

An interesting extra to Mirage that 
I tried successful ly is a package called 
MITS/PC. This program runs on an 
IBM PC and enables it to serve as a 
Mirage terminal via its standard 
RS-232C port. MITS is a memory­
resident program. Thus. when you hit 
Ctrl-Shift. a SideKick-style window 
pops up in the middle of your current 
PC application screen. and you can 
access a multiuser database or run 
programs on the U-MAN under Mi­
rage. Another keystroke and you're 
back to what you were doing before. 

It's also possible to upload and 
download files between the Mirage 
system and the PC. to spool PC files 
to the U-MAN printer. and to access 
an lBM mainframe via Mirage. MITS/ 
PC could provide a cheap and satis­
factory way to share a moderately 
used database in a small office while 
keeping all the advantages of using in· 
dividual IBM PCs and avoiding expen­
sive network cabling. It might not be 
adequate for heavy sharing. like a 
travel bureau application. but since I 
have only one PC. it wasn't possible 
to test the package's real capacity. 

OS-9. an operating system original­
ly written for the 6809 microproces­
sor. inspires almost fanatical devotion 
among its followers; U-Micro put it 
onto the U-MAN in response to re­
quests from users. It's a full 68000 ver­
sion and doesn't run on the U-MAN's 
6809. OS-9 provides many of the fea­
tures of UNIX (indeed, its shell is 
almost indistinguishable from UNIX's). 
including multitasking and multiuser 
operation. However, OS-9 is capable 
of responding to peripherals in real 
time. a feat that UNIX's virtual mem­
ory system completely precludes; 

(co111i11ued1 



Technoland™ Ord e r Toll Free : 
YOUR #1 CHOICE 	 (800) 222-3978 

5830 E. Washington Blvd. In California: (213) n4-2781 
City of Commerce, CA 90040 W e used to be PC 1 , Technical Support : (213) 724-1684 

AT~ System 

W e're sti ll your # 1 Choice l Customer Service : (2131 724-1685 

Basic System 
• 	 8088·2 CPU - Runs 01 4 77 or 7 O • 80286 Processot tSwHchable 6/8 

MHZ Mlu l 
• G40K RAM 	 • 512KRAM(1024KQpuon I 
• 	 360K Half· Ho1gh1 Ffoppy Drive • 1.2 MB Half· H 1g h1 Floppy Disk Drive 

w ·co111rollm • 	 Aoppy/ HE1rd Disk Con 11olrer Card 
• Oock/Calendar w/B<Jltorv B:ic-kup• 	 Runs All Ma1or PC· COS Software ~ 

• 	 AT" St v1c Kevbo.ud • Runs !1' ~O&°W~;~~\~e~o~~~~·,:• 	 135 W11!l Power Supply 
• Ar Style Keyboord \111111111\1111111111111111 11111111111111111111111111111• ~S~OOs\13~031 • 	 Svsu1m Mam.1"1 

• 	 MS·DOS 3. I 0 • 	 Full 18 Momh w_,rr.onty 
• ful l l 8 Momh Warn:mtv 

$1:259$659 
Monochrome System XT $859 Color System XT $1059 EGA System XT $1339 

5 5 Basic Svstem Plus';1 5~0~:~:.~~~1aph1cs Ad,1p1e1 AT $1459 ~ ~~~ ~~~.'~:Adapter AT $1659 • Enhnncod Graohics Adaouir AT $1939 
• l :rnL Monochrome Monitor • l 3 AGB Color Momtor 	 • 13 ' H1gh·Aes RGB Color Mom101 

16•0. 2001 	 1640' 3501 

$99 

Turbo Speed Herd Disk Controller 

• 1 1 lt11~rr.a.... ltl1& Hord DrMt Run at FullSpeed 
• 	 Up To 6 umos FasterTiwn Standard Control"' 
• 	 No HDrdYmre Sotup Required 

Citizen High Speed Dot Matrix 
Printer 

MSP·20 (80 Column) $329 
MSP·25 (136 Column) $489 
• 	 200 CPS Otoft I 50 CPS NlO 
• 	 IBM. Epson Compaublo 
• 	 Cemronits P111allol lmertaco 

$475 


Tiny Turbo Card 
• 	 Hlgh·Spood Accolorator for PC and PCIXT 
• 	 Roplocos 8088 with 80286 
• 	 Socko1 for 80287 on Boord 
• 	 Shori Cord 

$169 

• 	 Exp.1ndoblo to3 MB - 1.5 MB on Board. 1.5 
MB on Piggyblld Board (OK Installed\ 

• 	 Suppons 64K & 256K RAM Chips 
• Paf1111el. Sonni and Game Pori1 

AT Mini 1/ 0 Card 
$89• 	 Parallel Sorlo l and Game Poris 

$148 

Heyes Compatible Modem 

• 	 300 & 120 0 BPS 
• 	 Shon Card 
• Fully Hoyes Compo1<ble 

$139 

XT Multifunction Cards 
• 	 384K RAM 
• Opuonal FDC 
• 	 Parallel. 5011'11 llfld Garno Poris 
• 	 RAM Disk & Printer SPoQIOr Software 

XT M ini 1/0 Card 
• Pnrellel, Sona! and Gorrt• Po11s $89 

Enhanced Keyboard $79 
• Separate Cursor & Numene fi;'id.S 

: ~=fi~~~~!~~~i;satlons 
• 	 Koytronic 5 1 S I Compn 1ible 

$90 

• XT Com patible 
• 	 UL Rocogntzed IUA)
• 	 Exira Power for Hord Onve$ 

Hard Disk Kit 
20 MB - $399 
• 	 Boots horn Hard 

DI• 
lmnrucuon Manual 
Cables& Mour1ung 
Ha.rr:lw.m:i 

• 	 Hard O.&kCon1toUO"t 

AT Type Hard 
Disk Drives 
20 MB - $549 
30 MB· $629 
40 MB - $759 
• 	 Boo! lrom HJlld 

Disk 
• 	 ln:muchon Mano.el 
• 	 Cable!>& Mour111r'I{) 

R1_1 1ls 
• 	 Wotkti. w 1A,T Mord 

Disk Cont10Hcr 

Floppy Disk 
Drive 
• 	 Half·He• tu 

OS DO - 360K 
Nrimc Br.-nds ­
TEAC. P;mnsomc. 
M11soh1sh1. Sanyo. 
Etc 

$90 

Hard Disk Card • 31-S Hard D!rd "IBM's High EGA 
• 	 Easy lnstalh:uron20 MB - $ 408 	 Brother" Resolution Compatible
• 	 Fotm9H00 and 

Tested Monochrome RGB Color Color Monitor 
• 	 Boo1s From Hard 


Dist-. 
 Monitor Monitor • 3 1" mm Dot Pitch 
• 	 )J " Scr-ecn• 	 IBMXTCompaHblc • 	 IBM Lookal•ke Expansion 	 • 12 ·- Scrcer1 $119 • ~~~ ~c~~'; $339 • ~:2.1:~~~ $449Box 	 • Ambe• 01 Green Rcsolucion 
• 	 RG8 - I 6 Colors• 	 RGB - 16 Colo'"$150 

• 	 Room lor 3 Half· 

'• ~26'~~~l~~Wi!t ..
Supplv 
• 	 5 5101 Bu! 

Hos1 Bus Interface 
Cards w/Cable ­

$119 
Color Graphics 

• Eosy Lo.idlng To,,. 	 AdapterFast Tape 
Reals 	 • 80 x 25 Charnc1cr EGA Card Mono-GraphicsBackup • Rcsrxmds to Toi.:1 Mode • EGA. CGA. MDA & 

20 MB - $449 Stnndard DOS File Adapter • 640 x 200 °"' Hercu les... 

Handl1n0Con'll"rlilr'ds • Hercules'"' Graphics Modtt ComPlJlhble
60 MB - $725 	 Compa11ble • Fu ll y IBM • Flicker·Froo D1s1)l<r,o• 	 Gables, Moun11ng 


Hnrdwarc and Tope 
 • 	 Patalle l Pon Compallb4o Short Cord · Add S 10 
Cnru1dge Included 

• 	 Softwmc Included $99 $89 $249 

Technoland's Policy: 
chtat)=i::;,~~:!~u~:..11.:g.~l~(~=~~:~:J iw.-~at~~:;:rui;s•D~= ~'=::=!::!:.:'~11!.~l!i: 

1cho.r~.~\~b:i~11 ~~~!.~r!=:~d';"1·~~ued 1.u'Opan.ed] m•v be n1hu1111d fat• Ml rel11MY«1'1m 3 0 fia.vlof1ht1 
If.It• II W1l• ·h.~d ,, IOI' il"Y IHJ.On VOi.i . , . no:loo" MJl•Rlld, Alt Techno!Md p(Ol'fOCtl c•''Y T•c.hnol•nd I ane '(el!r llm11.s 

w~:;:,·.~=~~:::·:rt'i°~:'lu~~l\t=I:;:w~;:nd~~~;~~'t=c;~= :::·tivc::=10MI W•«MU•~ 
l ffJ>~ U"tculH, Ccl(npaQ ATT. Ptn.aJ.OnJC. TEAC, ~ ll.lubor.n... AflC.. Sanvo,. Westwn Otig1,•l .nd S-ott• •r• tridllmarb of lheuo 
111111«tnr,.c.ort'IDlrlta- Ms-DOS m• 1rwd1Mn111 a1 M..cr.>sch Cot'oat••n. IB M PC. IBM XT •MIBM. A.T t l•u.!etnNllJol IBM 
COilt11W111!1QO 

Quantity Discount Available! 

5 Days Guaranteed Shipping 
Next Day Delivery Available 

30 Day Money- Back Satisfact ion Gua rantee 
California Residents - We'll Pay Your Sales Tax ! 

Mon. - Sat 8:00 a.m. to 5:00 p.m. 
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14 Intensive 

On-Line Users 

At Same Time? 


Accessing a Common Data Base? 

No Waiting At The Terminal? 

No Performance Degradation ? 


YOU BET! 
With CompuPro's Multi -Processor 

MP14'" 

1.--________....1 

Bill 
Godbout, 
architect 
of the 
CompuPro 
MPJ4, 
says, 

" The onJy way to get this kind of per­
fonnance is to build it in, chip by chip. 
That's what we've done. The M P14 con­
tains 8 separate 10 MHz Intel 286 and 
186 CPUs, all processing a l the same 
time. ll has 6.5 megabytes of high-speed 
no-wait-state RAM. And it has 80 
megabytes of bufTered high- peed hard 
disk storage. " 

Here's the best part : With the same 
operating system, the same application 
software, you can start with the $5,995 
CompuPro 10 Plus'" ( 4 intensive users at 
the same time), move up to the $18,995 
CompuPro M P14, and go way beyond 
that to the CompuPro MP42'" (42 inten­
sive users on- l ine at the same time, 24 
separate 286 and 186 CPUs, 19.5 mega­
bytes of RAM, no waiting, no perform­
ance degradation, $49,995!). 

These superb multi - processor sys ­
tems are completely tested, are oper­
ating today at customer sites, and wi ll be 
shipped 23 days after receipt of order. 
The M P14 is avai lable through Compu­
Pro' 127 dealer . Third party mainte­
nance is avai lable through Sperry Corp. 

The MP14 could be the answer to your 
hardware problems. Call today, (415) 
786-0909, for the complete tory of th is 
remarkable multi-proces or system, 
and the telephone number ofyour near­
e t CompuPro dealer. OEMs and YARs 
who wish to port their appl ications to the 
MP14, please contact Bill Godbout. 

(iimpuPra·· 
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OS-9 is completely 
structured, the source 
code looking much 
like Pascal , and 1s 

modular to an 
extraordinary degree. 

under UNIX you can never be sure 
that the servicing routine hasn't been 
swapped out in favor of another task. 
This feature makes OS-9 ideal for 
scientific applications where. for ex­
ample. a background task m ight be 
continuously monitoring an instru­
ment while the user runs programs to 
process and display the resu lts in the 
foreground. 

I had never played with OS-9 before 
and was pleasantly surprised at how 
nice it is to use. It provides all the bet­
ter features of UNIX. like pipes. filters. 
and redirection (rather like a grown­
up version of DOS 2.0) . and includes 
a rema rkab le language called 
BASIC09. This is to Microsoft BASIC 
as Robert de Niro is to Sylvester 
Stallone (i.e.. it approaches things with 
rather more finesse) . It's completely 
structured. the source code looking 
much like Pascal. and is modular to 
an extraordinary degree, globa l data 
being forbidden altogether. Individ­
ually named procedures can be sep­
arately compiled and even run and 
tested from the command line. then 
called from a main program. 

It's perfectly poss ible to have all 
four of these environments present 
on the same U-MAN hard disk. Boot­
ing without a floppy disk in the default 
drive gives you CP/M. and putting in 
a boot d isk for the other operating 
systems causes them to be booted in­
stead. Some fairly tricky code in the 
boot ROM was required. since they 
don't all share the same directory for­
mat. 

CHEMMOD 
The main reason I borrowed the U­
MAN was to look at a remarkable 

molecular modeling system called 
CHEMMOD. for like Bill Unsworth I 
started out as an organic chemist. 
CHEMMOD is a color. three-dimen­
sional molecular modeling system of 
a power that until recently would have 
been available only on a mainframe. 
and it makes all the other microcom­
puter systems I've ever seen look like 
toys. 

For those of you who are not chem­
ists. I should explain what a molecular 
modeling system does. It's in effect 
the research chemist's equivalent of 
a word processor. but it manipulates 
three-dimensional pictures of mole­
cules instead of words. You will 
remember from school chemistry that 
molecules are represented by for­
mulas like H10 and NH;. Nowadays. 
organic chemists work with models 
that depict the actual arrangement of 
the atoms of a molecule in space. 
known as its conformation. The atoms 
are represented as balls whose radius 
represents the comparative size of the 
atoms. lb make large. complex mole­
cules easier to recognize. arbitrary 
colors are assigned to different types 
of atoms: for example. oxygens might 
be white and hydrogens red. 

When I was at college. we used to 
make these models out of colored 
plastic balls held together by bendy 
springs whose lengths represented 
the chemical-bond lengths. It's possi­
ble to learn things about the chemical 
properties of a substance simply by 
manipulating such a model. to see 
which atoms are near each other and 
how they collide as the model is 
tw isted and rotated. This is especial­
ly true of large molecules found in liv­
ing systems. like protein enzymes and 
peptide hormones: the biological ac­
tions of such molecules are largely 
determined by their shape. 

Chemists in universities and phar­
maceutical company laboratories 
spend much of their time manipulat­
ing computer models of molecules. In 
this way it's possible to investigate the 
probable properties of. say. a new 
drug molecule that hasn·t even been 
synthesized yet. You can take the 
structure of a drug that does exist 
(and whose properties you do know) 
and modify it on-screen. just like cut­
t ing and pasting in a word processor. 
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CHEMMOD is a system of this sort 
that runs on the U-MAN computer 
under CP/M-68K and costs around 
£15.000 for the hardware and soft­
ware. The U-MAN's built-in graphics 
are not capable of the required per­
formance. so a separate raster-graph­
ics processor. manufactured by Digi­
solve. is supplied in a slim box that 
sits under the monitor. This gives 512­
by 512-pixel graphics in 64 colors and 
can write 1.5 mi ll ion pixels per sec­
ond. A separate high-resolution moni­
tor is supplied to display molecular 
models. with all normal operating 
system output going to the U-MAN 's 
text monitor. 

The user interface to CHEMMOD is 
driven entirely by a light pen or 
mouse. and you need the keyboard 
only for entering the names of the 
files containing model descriptions. 
The version I used had a light pen. but 
a mouse might actually perform bet­
ter. You choose options from on­
screen menus by poin ting with · the 
pen. as you do with a professional 
CAD/CAM system. There are 20 pre­
defined atom types (4 types of car­
bon. 5 types of nitrogen. etc.) . 20 pre­
defined amino acid molecules. and 20 
ring structures to choose from. as well 
as a disk library of whole molecules. 

You can add new components of any 
sort (e.g.. a new atom type) by build­
ing parameter tables using an or­
dinary ASCII editor. 

Molecules can be shown either as 
stick models or fleshed out as colored 
balls (see photo I): the transformation 
is accomplished by one command 
and happens almost instantly. The 
stick version makes it easier to see the 
whole molecule. whereas the ball ver­
sion gives a feel for the actual mole­
cular shape. Depth can be conveyed 
by making elements that are farther 
from the observer appear dimmer. If 
that still isn't realistic enough. you can 
display a red-and-green three-dimen­
sional picture that's viewed through 
cardboard spectacles like those that 
used to be given away in comics. 

Molecules can be rotated in any 
dimension. either as a whole or inter­
nally by using chosen bonds as axes. 
and can be edited by moving bi ts 
from one place to another or adding 
extra atoms. CHEMMOD scales the 
models automatically to make them 
fit the screen: you can also zoom 
them and pan across them. More than 
one molecule can be displayed at a 
time. but screen and model sizes wi ll 
impose some limits here. 

(continued) 

Photo I: As shown in this model of noradrenalin. CHEMMOD displays molecules 
as three-dimensional colored balls that can then be manipulated. 

C&PASCAL 

PROGRAMMERS 


Blaise Computing prov id a broad range of pro­
gramming tools for Pascal and C programmers, 
wich libraries des ign ed for se rious software 
d velopment. You gel carefu lly crnfced code 
LhaL ca n be easily modified to grow wirh your 
changing needs. Ou r packages are shipped com· 
piece wich comprehensive manuals, sample pro­
grams and source code. 

CTOOLS PLUS 
$ 175 .00 

N W! f ull spectrum of general-purpose utility 
fu nc tions; windows th a t can be stacked, re­
moved, and acce pL user inpur; int rrupL sen" 
ice routines for residenL appli a cions; sc r en 
handling including EGA 43-line Lext mode sup· 
port and direc t ·creen access; sering functions; 
and DOS file handling. 

PASCAL TOOLS/TOOLS 2 
$ 175.00 

Expanded string and sueen handling; graphics 
rouL i.nes; easy creation of program inrerfaces; 
memory managemenc ; general program con­
trol· and DOS file support. 

VIEW MANAGER 
$27 5.00 

Complete screen management ; pafot data enLTy 
screens; screens can be managed by your appli · 
cation program; block mode data entry or field­
by-field conrrol. Specify C or IBM/MS-Pascal. 

ASYNCH MANAGER 
$ l75.00 

Full featured asynchronous communica1ions 
library prov iding inte rrupt driven suppon fo,­
the COM pon s; 1/0 buffers up to 64K; XO I 
XOFF protocol; baud rates up to 9600; modem 
control and XMODEM fi le tTansfer. Specify C or 
IBM/MS-Pascal. 

Turbo POWER TOOLS PLUS 
$99.95 

NEW! Expand ed str ing support; exte nd ed 
screen and window management including EGA 
upport; pop-up menus; memory management; 

execute any program from withi n Turbo Pascal; 
imerrupt service routine support al lowing you 
to wrice me mory resident programs; schedu l­
able imervenrion code. 

Turbo ASYNCH PLUS 
$99. 95 

Comp lete asynchronous communications 
library providing imerrupt driven support for 
the COM pores; l/0 buffers up to 64K: XO I 
XOFF protocol; and baud rates up to 9600. 

RUNOFF 
$49 .95 

EW! Text formaner wriuen especially for pro­
grammer ; fl exi ble printerconcrol· user-defi ned 
variables; index generation ; and g n ral macro 
facility. Crafted in Tlirbo Pascal. 

EXEC 
$95.00 

Program cha ining executive. Cha in one pro­
gram from another ev n if the programs are in 
different languages. hared darn ar as can b 
specified. 

ORDER TOLL-FREE 800-227-8087! 
~Iii.. 

~~~~~~~-~l'-".~~~~~~-

BLAISE COMPUTING INC. 
2560 Ninth Stn'<I. Suite 316 1.krkel<~·. CA 9J7IO [4 1~ ) 5.W-$-141 



CONTROL. 
PC00488 allows your IBM 
PC/XT/AT or compatible 
to control IEEE­ 488 
instruments. 
With PC¢o 488, you can : 
D Plug-in to BASIC, C, 

FORTRAN ,or Turbo 
Pascal~M 

D Emulate hp controllers, 
D Use Tek Standard Codes 

Inquiry 63 

OUR PLUG-IN CARD 

GIVES YOU PLUG-IN 


and Formats, 
D Run IBM'sIEEE-488 software, and much more. 
Just $395 for the complete hardware and software interface. 

Hewlett-Packard's LaserJet created desktop 
publishing.Ram-Resident Pri11/Merge 
brings it to life. It does true proportional 
spacing and juslification.With al!J' font 
~------ combination. You 

Rl!Cl)mmended by can merge text 

F/i'iJW. HEWLETT wit;. screen or
.:r.,a PACKARD 

outpu ~raphics 
from other programs. Draw lines or boxes. 
Align proportional tab columns. On!v 
PrintMerge offers these unique capabilities. 
You print directly from virtually aio•program 
including: dBase, DisplayWrite3, Lotus 1-2·3, 

Inquiry 276 for End·Users. 
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needed for a powerful personal publishing 
system with your c111w1/ software and 
LaserJet. just abit more for Ram-Resident 
PrintMerge will bring it to life. 

Call 800/338-5943 (In CAS00/23 1·3531) 
To/I.free forRam-Resident Pri11tMerge Orderlng 
lnfonnallon for ISMPC/ATs and 100%compallbles. 
30·da)' no-risk mone)' back guarant". 

POlARIS 
SOFTWARE 

3IOVia Vera Cmz, Ste. 205 
San Marcos,CA 92069 6191471-0922 
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Before now, 

CHEMMOD's modeling 
and computation features 
were available only 
on systems like a VAX 

with Tektronix terminals. 

Most important to the serious 
chemist. though, are the computa· 
tional facilities offered. It's possible to 
have CHEMMOD compute the mini­
mum energy conformation of a mole­
cule and to get an on-screen plot of 
the potential energy as a molecule 
rotates around various bond axes. 
Bond lengths. torsion angles. and in­
teratomic distances can be measured. 
Vibrational energy levels can be dis­
played as a Ramachandran map using 
colored contours. The distribution of 
electric charge over a molecule can be 
computed. and steric conqeslion can be 
measured. This last measure is an ex­
tremely important one: it shows how 
the different atoms get in each other's 
way as the molecule bends and twists 
and can predict the probability with 
which react ions will occur. Hard copy 
of all these measurements can be ob· 
tained on a variety of plotters and 
printers. 

£15 .000 might sound like a lot of 
money to nonchemists. but the fea· 
tures offered by CHEMMOD have 
hitherto been available only on sys­
tems like a VAX with 'Tektronix ter­
minals. for which you are talking hun­
dreds of thousands of pounds. What's 
more. when several people are time­
sharing on such a system. the perfor­
mance is probably a lot slower than 
on a single-user CHEMMOD system. 

Of course. a CHEMMOD system can 
still be used as a general-purpose 
computer. It's possible that someone 
somewhere might even want to do 
hotel management during the day 
and design enzymes in their spare 
time! It almost makes me wish I were 
a chemist again. I hated those plastic 
balls and bendy springs. • 

((g Capilal Equ1pmentCorporalion
10 Evergreen Avenue 
Burti nglon, MA01803 
Call totlay (617) 273·1818 

lJrbo Pascahs a lrademark ol Borland lnternalional 

Desktop
Publishing. Mu llimate, WordStar. You've 

-- ­ already spent 90% of what's 
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Conducted by Jerry Pournelle 

MIND MINE NO LONGER 
/'ve been informed that Mind Mine. 

which had a clock and a memory 
upgrade for the Atari ST (October; page 
288). is bankrupt. I have also heard 
from-and alas lost the letter from-the 
actual designers of the memory upgrade 
and dock kit furnished to me by Mind 
Mine. 

Mind Mine no longer exists: I will do 
my best to find the real source of the 
products I recommended in the column. 

Apologies. - Jerry 

FASTBACK 
Dear Jerry. 

Regarding " pain less" copy protection a 
la Fastback (Computing at Chaos Manor. 
July. page 32 5) : No! It has continually been 
shown that a quality product at a reason­
able price is its own guarantee against ex­
cessive loss of revenue by illegal copying. 
Borland is the most obvious example. but 
I believe that Satellite Software Interna­
tional is another good example with Word­
Perfect. SSI has shown that its support is 
desirable to the user. so that no one wants 
to have an illegal copy and forego sup­
port. 

Another problem. although perhaps not 
with this particular product. is speed. Hard 
disks were considered to be fast. but with 
the inexpensive price of expanded mem­
ory boards. I now dump all programs re­
quiring repeated disk access to a logical 
drive in expanded memory and run them 
from the logical drive. Any copy-protection 
scheme that requires access to a floppy 
disk becomes a bottleneck to such a 
system. 

And lastl y. may I point out that you ap­
pear co be giving up when the battle is 
almost won? I took the pledge several 
years ago not to buy protected software. 
and. apparently. so did a significant 
number of others. If Fastback is a good 
idea. there shall soon be a competing 
product-and probably one without copy 
protection. Besides. as a proud owner of 
many floppies that eventually became gar­
bage. I will not tolerate the time. effort. 
and delay involved in replacing a failed 
copy-protected original when the underly­

ing premise for such protection is an af­
front to my integrity. 

MARTIN E. VON LINDENBERG 

Baltimore. MD 

Fastback is no longer copy-protected. 
I may or may not have had anything to 
do with it: last time I talked to the Fast­
back people I was not polite regarding 
withdrawing the "send in for a non­
protected upda te" offer they used to 
have. 

Theirs was not the worst copy-protec­
tion scheme I encountered. but all copy 
protection is a bad solution to a real 
prob/em.-Jerry 

Dear Jerry. 
I am sympathetic wi th your Fastback 

problems. After similar and worse (did you 
know that the old copy-protection scheme 
refused to allow you to restore on a 
machine with a different A drive?). we 
switched to DS Backup from Design Soft­
ware and are delighted. The cost is a 
quarter that of Fastback. it is not copy-pro­
tected. it can handle all types of files 
(system. hidden). it uses the archive bit in­
telligently. and the publisher gave us a site 
license. DS Backup is I 0 to 20 percent 
slower. but so what? lry it. you' ll like it. 
The address is Design Software. 2 North 
520 Prince Crossing Rd .. Suite 16. West 
Chicago. IL 60185. (3 12) 231-4540. 

HARVEY H. BUNDY Ill 
Chicago. IL 

Now that Fastback isn 't copy-protected, 
speed and data recovery are the most 
important factors. I like Fastback for both 
of those.-Jerry 

NEW COMMUNICATIONS NOT 
So NEW 
Dear Jerry. 

While Donald L. Stoner's petition to 
create the Public Digital Radio Service 
(May. page 393) is attractive on the sur­
face. his petition to the Federal Commu­
nications Commission fai ls to take into ac­
count severa l facts. 

In the first place. a method for com­
puters to be linked via radio already exists. 
Amateur radio operators have been work­

ing for a number of yea rs with packet 
radio. to the point that most major 
metropolitan areas have one or more 
packet repeaters on the air. Direct com­
puter-to-computer communication is also 
common. Many of the hams who operate 
radio teletypewriters are using computers 
to do so. 

A second point is that the "under­
utilized" section of the 6-meter band that 
he proposes is currently designated for 
repeater service. including packet radio. 
As to lack of growth and utilization. I cite 
the American Radio Relay League's reply 
to the FCC. In 1971. there were 58 re­
peaters listed in this segment. In 1978. 
there were 169. and in the 1986 repeater 
directory. 2 50 were listed. This looks like 
utilization and growth to me. lt should be 
noted that direct comparisons of numbers 
of repeaters in the other bands in which 
repeater operation is authorized is not ap­
plicable. due to the different propagation 
characteristics of the 6-meter band. 

A third point is that the ham radio com­
munity has the technical capability and ex­
pertise and already has in place the struc­
ture and discipline to ensure the long-term 
growth of digital communications. 

Since you presented his side of the argu­
ment. I would appreciate your making the 
opposite viewpoint also known. Ham 
radio operators have provided leadership 
in exploring new fields of communications 
and electronics. I invite you and anyone 
else so inclined to get in touch with a ham 
radio operator and find out more about 
this inte resting hobby. Licensing re­
quirements are minimal and information 
is readily avai lable through your local club. 
on CompuServe (GO HAMNET). or 
through many of your loca l bulletin 
boards. 

WILLIAM E. BUOY JR. 

Houston. TX 

Thank you. I have no strong views on 
the subject. I do think it would be nice 
to have a "computer CB. " but I confess 
I haven't thought much about how hard/ 
easy that would be to implement. nor 
even what I'd do with it if it existed. I use 
BIX a lot. and I presume that any decent 
computer communications system is go­

1w11ti11ued) 
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Ing to require that someone invest in a 
pretty big host machine and expensive 
software. - Jerry 

Dear jerry. 
Mr. Stoner's intention is noble. and one 

not familiar with FCC actions might be 
enthused about reaching the status of a 
Rulemaking docket (RM-524 1 ). but it's not 
an item to get ready to make use of next 
month-or even next year-or maybe ever. 
Reason: The radio spectrum is far more 

crowded than many ""outs iders"' might 
know at virtually all except its highest 
reaches. It is ""open frontier."' where ranges 
are short and technologies are expensive. 
even to give you short ranges. 

Further. the FCC is not sovereign about 
controlling uses of radio frequencies. 
because whatever we do must be in ac­
cord with international treaty. which the 
FCC cannot make: that's the job of the 
State Department. Virtually every square 
inch of frequency allocation has been 

"When Teradyne's 
Financial Systems 
Group needed DEC'" 
terminal emulation 
software we 
chose VTERM." 

VTERM/220 
Quality makes 

all other DEC 
terminal 

emulators 
obsolete 

Over 35,000 demanding profes­
sionals, like Teradyne's Gregg 
Prescott, have recognized VTERM's 
superior quality. 

ow this same VTERM quality is 
available in Coefficient's powerful 
new emulator, VTERMl220. 
Peatures include: 
• Plug compatible VT220 emulation 
with 132-column support and 

optional Tektronix'" 4010/4014 
graphics. 

• Extensive file transfer system offering KERMIT, XMODEM 
and our VTRANS protocol with VMS!" RSXU M/M+:• RSTSIE" 

and UNIX'" software. 
• Host data capture on PC with conversion to Lotus® 1-2-3, 

Symphony® and dBase~ 
• "Hot Key" toggle between host session and PC DOS. 

Call us today al 212-777-6707 ext. 403 . 

Tra~om;itkS OEC. VMS. RSTSl E. RSX 1' ~ rt,• • , Otg1tal 
l;qu1pmonl Ccrp.• Toh.1 ron1111 , Teklmma. 11'\C , Lotus, 1-2·3. 
SymphOny, l,.otus OevelopmOllt Co1s:i , CIB"se. A3hton•TQI&. 

UNIX, AT&T. Bell UbolllOlleJj 

Coefficient 

The Leader in DEC Emulation Software 

Coefficient Systems Corporation 

611 Broadway, New York, N.Y. 10012 


planned out and has to go around a loop 
from the FCC to international ""sugges­
t io n... then be approved by the State 
Department before we can get licenses. 

Finally. there are already uses of fre­
quencies for data in Part 90. subpart K of 
the FCC rules. Indeed. some makers of 
radio modems have fielded products that 
claim up to a 37-mile range. Under such 
circumstances. one will have to convince 
the FCC that there is some overrid ing 
public need to do better than that. and 
if you want more ra nge. you can bet the 
phone companies will be all over the case 
hollering that they can fill what small 
public need they say there is. One always 
has the phone industry to contend wi th. 
for they are sure everything is thei rs! 

As to amateur rad io operators. they are 
not authorized to use ASC II code. so one 
way to get use of those nice. crowded (on 
HF. somewhat on VHF) frequenc ies is just 
to get a ham ticket and go to it! Remember 
that casual contact radio operations will 
probably do JOO bps max imum. Tukes a 
while to transmit a SOOK-byte file that 
way-and the longer you 're on the air. the 
longer you expose your traffic to getting 
""hit" by somebody else. lransm itting data 
files by radio is a real tripl 

There must be people do ing it. for if you 
look in the appendices of Hayes manuals. 
you'll find a section on how to use the 
Hayes modems on radio- just be fore­
warned that it's not for the fa int-at-heart 
Sunday dabbler. 

DONALD E. KIMB ERLI N 

Safety Harbor. FL 

Advising hackers to get a ham ticket is 
fine. but it requires that they learn the 
dreaded Morse code. Now. you and I and 
everyone else know that the only real 
reason the FCC requires Morse for a ham 
ticket is to limit the number of amateur 
licenses. I don't really complain about 
this: I suppose there needs to be some 
kind of limit. and the Morse requirement 
has been around a long time. so it might 
as well be that. On the other hand. 
thanks to the Army. I learned Morse a 
long time ago. and it wouldn 't take me 
all that long to brush up on it. 

Most hackers find Morse cruel and un­
usual punishment.-Jerry 

Dear Jerry. 
Concerning Donald L. Stoner's letter on 

the so-called Public Digital Radio Service. 
such a service already exists. It allows the 
d irect or indirect connection of computers 
via the airwaves using a variety of codes 
such as ASCII. AM1DR. or even Baudot 
with baud rates up to 19.6 kilobaud! The 

1continued) 
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ATperformance

at anXTprice. 


Introducing theTeleCAT-286. 

$2995.Complete. 


With Tele Video, you 
always settle for more. 

For some time, you've known exactly 
what kind of PC you could get with 
a mid-range budget. 

But now, you can settle for a whole 
lot more. With the newTeleCAT-286; 
from TeleVideo. 

It starts you off with everythin~ you 
need. Includin~ a high-resolution 
640x400 morutor. 512K RAM. 
A 20MB hard disk. A l.2MB floppy. 
And an Intel 80286 CPU that runs 
at either 6 or 8 MHz. All standard. 

To make even better use ofinternal 
space, we socketed the TeleCAT-286 
for one MB ofRAM, and also included 
serial and parallel ports on the 
motherboard. As a result, we can still 
give you three extra expansion slots. 

And we didn't stop there. We've also 
designed more ergonomic features 
into theTeleCAT-286. Including 
sculptured keycaps on a high-quality 
keyboard. LEDs right on top of the 
three critical locking keys, where 
they won't get covered up by over­
lays. And a footprint that's 28% 
smaller than the IBM AT's. So you get 

more ofyour desk back, too. 
There's a lot more we could say 

about the TeleCAT-286. But it's even 
better to get your hands on it. So 
call [800) TELECAT, Dept. 299, and 
we'll tell you where you can try one. 

The TeleCAT-286. Our 20MB 
version is S2995; 30MB, S3495. 
For high performance at a low 
price, don't settle for less. 

OTeleVideo 

Settle for more. 

Inquiry 431TeleVideo Systems, Inc. 1170 Morse Avenue, Sunnyvale, CA 94088-3568 ( 408) 745-7760 
IBM is a regislered trademark of International Business Machines, Inc. e 1986 TeleVideo Sys1ems, Inc. 
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With our Copy Protection 
Products. They really work 
and do not burden the 
honest user... 

For Hard Disk Protection 
• HDCOPY 

For Disk Security 

High Level Security 


•PADLOCK II DISK 
•SAFEGUARD DISKS 
• COUPON DISKS 


Low Level Security 

User Installable Protection 

• PC-PADLOCK 
The market is filled with copy 
protection products which burden 
the user or simply don't work. We 
have over 1500 satisfied software 
fi rms utilizing our systems. The 
high-level fingerprint has not required 
an update in over 2 years. 

Why should y our valuable data or 
useful software program become 
available in the Public Domain? 

~~;:~~~n-

ENGINEERING INC. 
SERVING THE SOFTWARE INDUS TRY 

3920 Ridge, Arli ngton Hts ., IL 60004 
(312) 392-2492 Telex 493-7109 
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service has also created Packet Radio, an 
integrated data communication system 
that allows loca l. regional. and even global 
communication using fa irly simple radio 
equipment and computer interfaces. 
There are on-the-air bulletin boards. 
automatic relay stations ("digipeaters" ). 
relay satellites. and even a message­
delivery serv ice that operates free of 
charge! 

Best of all. this digital radio service is 
public-service-oriented. allowing even 
those not directly using the system to 
benefit from it. Groups and organizations 
that don't have the money for computer 
systems can still be helped by those many 
individuals who use the system for public 
service events and for emergency mes­
sage handling during disasters. The ser­
vice even allows the use of non-digital 
communication modes (just in case your 
system is down or your fingers get tired) . 

What does this service cost? At present. 
there is a one-time fee of about SS for a 
special exam that the FCC requires to 
make sure that the user knows enough 
about the radio aspect of things so as not 
to cause interference to other users or the 
general public. The exam also requires the 
user to know a primitive code used for 
emergencies and for weak signal condi­
t ions. I got through the exam before I 
knew much about computers. so anyone 
who has mastered something as compli­
cated as hooking up an RS-2 32 cable the 
right way can probably pass the test. 

If you haven't guessed what the real 
name of this service is by now. go find the 
nearest amateur. and ask him or her about 
the Tuchnician License. Better yet. how 
about doing an article in a fu ture issue of 
BYTE on this fascinating digital commu ­
nication service? If you need more infor­
mation. write The American Radio Relay 
League. 22 5 Main St.. Newington. CT 
06 l l l . Mention that you are interested in 
digital communications. I think you will 
find that most of the users will go out of 
their way to help you. 

PS-A citizens band for personal com­
puters would probably end up just like the 
present CB has. namely. a mess! 

DAVID KNISELY 
Beatrice, NE 

Thanks. Since the Technical License 
does not require the dreaded Morse. it 
should serve for the computer-hacker 
types who want to play with remotes. 
-Jerry 

V20 PROBLEMS 
Dear Jerry. 

In your June column. there was a lot of 
discussion about the merits of the NEC 

V20 ch ip and its compatibility. so the 
following may be of interest: 

1 installed a V20 in place of the 8088 In 
the IBM PC XT and attempted to copy a 
write-protected disk with the CopyWrite 2 
program. Instead of the usual copy. l 
received an abort message with some 
remark about a batch fi le. After a quick 
switch under the hood to the original 
8088. everything was working properly 
again. lt seems that write-protected pro­
grams and the programs intended to copy 
them are very sensitive to the speed of 
the microprocessor. My machine had an 
8087 coprocessor installed. but I doubt 
that this affected the results. It is. however. 
possible. I am sure other users can tell us 
more about this matter. 

KEN A FFIAS 
New York. NY 

The major difficulties /'ve heard about 
the V20 are ZBO code and copy-pro­
tected software. 

ZBO code can only be run by software 
emulation: the V20 chip does only hard­
ware emulation of the 8080. Software 
emulation on the best PC gives about the 
equivalent of a 2-MHz Z80. Ezekial. my 
friend who happened to be my first com­
puter. was a 2;MHz machine. butalas. I've 
learned to expect better since those 
days. 

Copy protection is another matter. You 
go by trial and error. Worse. something 
tha t usually works may not always work. 
This is the case with both CPIM software 
and. worse. PC-DOS software that 
worked with the original 8088 chip but 
won 't work with the V20. Short ofbreak· 
ing the protection scheme entirely. I have 
no sure remedy. -Jerry 

THE RIGHT TOOL 
Dear Jerry. 

I would like to speak for what I think is 
probably a large number of your readers. 
While the creativity-versus-structure 
debate wil l undoubtedly continue (Chaos 
Manor Mail. March and June). I'm con­
vinced that the point is moot. With the 
software firms going in their current direc­
tion (i.e.. falling prices and innovative lan­
guage implementations) . it is becoming 
practical for hackers to own and utilize 
several different languages. each suited to 
different tasks. 

For large tasks. or those requiring a great 
deal of "polish." 1use Modu la-2. It allows 
me to break tasks down into small chunks 
that I can concentrate on. This frees me 
from having to keep track of organiza­
t iona l skills. thus allowing a greater deal 
of creativity. 

(co11t inued) 



...ABOUT ANALYZING 
~ouR You might be spreading yourD· "...,'A
I RI, • spreadsheet a little too thin. Or1 

maybe you're starting from scratch. But if you're serious 
about data analysis, you're ready for SPSS/PC+'· -a full 
software family that brings you six high-powered ways 
to complete any data analysis task. 

Enter it. SPSS/PC+ Data Entry·· takes the effort out 
of entering and correcting data. 

Analyze it. The SPSS/PC+ Base Package pro­
vides a powerful array of statistical and reporting 
procedures. 

Examine it. SPSS/PC+ Advanced Statistics·· lets you 
get more serious with your data. 

Table it. SPSS/PC+ Tables·· produces presentation­
ready tables instantly. 

Chart it. SPSS/PC+ Graphics·· featuring Microsotr 
Chart creates show-stopping graphs and charts. 

Map ii. SPSS/PC+ Mapping '· featuring MAP-MASTER'" 
-our latest option-creates maps where vast amounts 
of data can be summarized and presented in one, 
simple picture. 

SPSS/PC+ products are being put to productive use 
by serious fact finders in business, government and edu­
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS Inc.. a leader in statistical software 
for nearly 20 years. 

So if you're serious about data analysis, step up to 
SPSS/PC+. For details. contact our Marketing 

Department. CALL 1/312/329-3630 

SPSS Inc. • 444 Nonh Michigan Avenue. Su lie 3000 • Chicago. Illinois 60611 
In Europe: SPSS Europe B:V. • P.O. Box 115 • 4200 AC Gorinchem, The Netherlands • Telephone: + 31183036711 • TWX:21019 

SPSS/PC+ rur>S on IBM PC/XT/ATh with hard disk. Contac1 SPSS Inc. for comi>atible microcompulers. SPSS/PC' . SPSS/Pv t Oala En1ry, SPSS/PC+ Adv.!nced Statistics, SPSS/PC+ Tables, 
SPSS/PC+ Graphics and SPSS/PC+ Mapping are trademarks or SPSS Inc. lor its proplielary compular soflware. Chan and Microsoft are lrademarl<s or Microsofl Co<poration. MAP·MASTEA is a 
tradomar1< o4 Decision Resources. C 1986, SPSS Inc. 
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On the other hand. if I need to knock 
off a quick Lagrange polynomial. I do it 
in FORTRAN (gasp!) because it is well 
suited to the "off the top of my head" style 
I use when I need something now. This lack 
of structure also helps my creativity flow. 

It seems to me that the "best tool for 
the task at hand:· approach is what the 
micro revolution is all about. While any 
group will have its factions. I think it is im­
portant to remember what we bought the 
little buggers for: They help us solve prob­

lems and allow us a little fun at the same 
time. 

llM NOLAN 

Ypsilanti. Ml 

Oh. I have to agree. The Great Lan­
guages Debate began. after al/, back 
when few of us knew much about com­
puters and even less about what to do 
with them; and in those times. there were 
no decent Pascal or FORTRAN compilers. 
Also, most of us learned BASIC and then 

wondered what to do next. 
With all the tools available now, the 

problem is to choose a couple: nobody 
can learn all the languages. or at least no 
one but a real computer professional, 
which I. at least. am not. 

I still tend to use BASIC for my "quick 
and dirty. run it once" programs. I have 
a fasdnation with APL; I keep thinking 
I really ought to learn it. but I have never 
made the required modifications to my 
hardware so I could use it with its odd 
squashed boxes and bent arrows and 

~~~Announcing2New BYTE 

ClfictarPrints by Robert Tinney. 


Limited Edition Cl111Slc1 
We are proud to announce the annual release of lwo new 

16' x 20· BYTE Magazine Cover Art reproductions by 
renowned BYTE artist Robert Tlnney. Only 1,000 ol these 
flawless Collector Ed ition Classics will be produced, on 
acid-tree 100% cotton liber stock to ensure that they will 
keep their brilliance and quality over the years without 
cracking or yellowing. The color separations tor these 
sumptuous prints are made directly from rhe original 
paintings, guaranteeing absolutely laithlul reproduction ol 
every subtle nuance present in the originals. Each is 
Individually Inspected, signed and numbered by lhe artist. 
and accompanied by a handsome Certificate ol 
Authenticity (also signed and numbered). The plates are 
lhen destroyed, and no lulure editions ol any size or 
number will ever be published. 

The price ol 1hese magnlllcent limited editions is jusl $55, 
or $45 each ii you order two or more . Your prints will be 
shipped llal by UPS Blue Label (2-day delivery) and carry 
an unconditional 30-day guarantee. Order today I 

Onie< Fonn 
Please send me the lol10Ni~ Uml1ed Edition BYTE Collecl<X 
?rinls at $55 ($45 oach for 2 or more} 
Qty. Tiiie Amount 

-------- $. ___ 
- ------- 5, ____ 

$4 l'ostage & handling ($15 "'8rsoas) S·----
TOTAl.: S•---­

l encloso my D check O money ordor payable lo Aobetl Tinney 
Graphics; or, bl1t 
D MaslerCa.td D VISA 0 Amorican Express catd 
' Expires: _ _ 

NAME--------- - - ­
AODRESS------------
CtTY _____ STATE--ZIP·---­

O Please send me your FAEE color calalog 
VISA, MM!orCard or American Express Ofders. call 1·504-272·7266 

ROBERT TINNEY GRAPHICS 
1864 N, Pamela Drive Baron Rouge, Louisiana 70815 

other symbols. I may get to it Real Soon 
Now. I may not-Jerry 

CP/M ISN'T DEAD 
Dear jerry. 

I read with delight your June column 
"Color and CP/M :· For numerous reasons. 
I rely on a CP/M-based computer as my 
primary system. I have accumulated thou­
sands of dollars worth of really good CP/M 
software that I couldn't bear to part with 
or afford to replace. 

Last November. I put together an SB 180­
based system as featured in Ciarcia's Cir­
cuit Cellar starting with the September 
1985 BYTE. I have found it to be very fast 
and powerful. and 100 percent compati­
ble with all my existing CP/M software. It 
is very compact in size and efficient in its 
use of electricity. 

It comes with Echelon's ZCPR3/ZrSystem 
operating system. which is CP/M upward­
compatible. coded in Z80 (not 8080) 
assembly language. and configurable to 
handle different peripherals. It comes with 
dozens of powerful. useful utilities. and 
has fast. powerful. user-configurable 
video-oriented shells for operating system 
functions. You can easily bypass these. via 
Control-C. should the desire strike. 

The whole system is greater than the 
sum of its parts. The added speed and the 
integral RAM disk. coupled with the flexi ­
bility and power of Echelon's operating 
system. make what I perceive as a superior 
tool compared to the Ampro boards that 
you've mentioned. It functions just like we 
always knew it was supposed to when we 
first started messing around with these 
machines. 

I love demonstrating my little box to the 
MS-DOS crowd. mostly average first-time 
computer buyers who learn just barely 
enough about their machines to keep 
from crashing too often. They are jealous 
of the speed and ease of use. Even the 
MS-DOS whizzes are impressed. I sup­
pose the moral goes something like: It"s 
not so much what you use that matters. 
but how you use it. 

I recently received a 44-page catalog 
(co11timiedl 
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Thomson 
IsAbout Tu 
IncreaseYour 
Workload. By65%. 


I 
But more workload means less work. 

Because our new 14" flat face monitor lets you see 
132 columns ofyour application all at once-with 
80-column quality. 

Which means 65% more spreadsheet. More 
windows. More detail. Along with less scrolling. 
Less wasted time.And less fiustration. 

High-resolution monitor. The 450A is a 
high-resolution TfL monochrome monitor. 
Which means 80-colunm text is larger and easier 
to read. Graphics are easier to edit. And eyestrain 
becomes a thing ofthe past. 

And speaking of graphics, you can have 
an inexpensive, crystal-dear alternative to color 
monitors by using any IBM CGA or compatible 
graphics adapter. Which means more beautiful 
shades of amber. And at $250, a lot more green in 
your pocket:' 

How's that for color from a monochrome 
monitor? 

Call 1-800-325-0464 (in Calif. 
1-213-568-1002) to find out more about increasing 
your workload, the name ofa dealer near you, and 
a list ofcompatible adapters. 

THOMSONO 

A Sight For Sore Eyes:" 

©1986 Thomson Consumer Products Corporation 5731 If( S/11uso11 Avenue, Suite 111, Culver City, CA 90230 
• uggt11f'd rttml priu. T'1omso11 u fl lradt1111;rk of77Jtmuon S./I. !81\111a r1gis11•rtd trm/01111rl1: of/111trnr11io1111/ Busint.JS k lruhiues Corp. 
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In companies where professional treatment for mental 
illness is still viewed negatively, everybody suffers. 

The employee, fearing how it will look on his record, 
suffers by not seeking treatment. 

And the company suffers. From increased absentee­
ism and loss of productivity. 

But you can help change all that. By recognizing that 
mental illness is a medical illness that requires medical 
treatment. And by looking into medical insurance coverage 
that encourages employees to seek professional treatment 
without fear or hesitation. 

Today, many companies have successfully improved 
employee performance by structuring their health plans to 
include long and short term treatment. 

Learn more. For an informative booklet, write: 
The American Mental Health Fund, P.O. Box 17700, 
Washington, D.C. 20041. Or call toll free: 1-800-433-5959. 
In Illinois, call: 1-800-826-2336. 

Learn to see the sickness. Learning is the key to healing. 
THE AMERICAN MENTAL HEALTH FUND 

~~J "'" 
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from Spite Software. These folks are 
dedicated to supporting the not-insub­
stantial installed base of CP/M systems. 
They have brought together hundreds of 
programs and a dozen or so vendors in 
an informative and tempting format. 
Everyone who plans to be productive with 
CP/M should be in contact with these folks: 

Spite Software 
48 7 5 Southwest 19th Drive 
Portland. OR 97201 
(503) 245-8102 

All this adds up to the fact that I see no 
reason to change computers just to 
""follow the fads:· 

R. SCOTT TRUESDELL 

Corona Del Mar. CA 

It always does amaze the MS-DOS peo­
ple when you show what a good CPIM 
system can do, doesn't it? I say this as 
I write on my ancient ZBO. Zeke may be 
a bit tired, but he hasn't failed me yet. 
-Jerry 

Dear Jerry. 
I can't believe I read what I think you 

wrote! I quote from the June issue of 
BYTE: "The spiral is deadly Ito CP/MI"' a11d 
""CP/M isn·t dead:· 

I respect you as an author. I enjoy your 
science fiction and your scientific non­
fiction. But Jerry. you have a blind spot! 
Allow me to illustrate: 

Question: Why are Latin and Classical 
Greek dead languages? 

Answer: Because no original thought 
has been written in these languages for 
at least a thousand years. 

Question: Why haven·t Italian and 
modern Greek become tlie languages of 
the modern world? 

Answer: Because Italy and Greece 
haven't been the center of entrepreneurial 
innovation. 

CP/M is dead because little or no new 
and original software is being written for 
the CP/M environment. CP/M is dead be­
cause the center of entrepreneurial in­
novation is MS-DOS and/or UNIX based. 
Jerry, recant! 

There is a spectrum of microcomputer 
users from white-eyed new users to sea­
soned veterans who eat tech manuals for 
breakfast without salt. You (and I) are 
pretty far out on the latter end of the spec­
trum . Do not assume that because you 
write for a living and are farsighted that 
the whole spectrum will see the light 
about CP/M with the emergence of V 
Weapons. 

The availability of mass-produced books 
did not resurrect Latin or Classical Greek. 
Until new and commercially innovative 
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software is written for the CP/M environ­
ment. nothing can save CP/M! 

CHARLES H. PORTER 

Bothwell. WA 

Well. we've had the other view too . ... 
I'm sure you 're right. CPIM will slowly 
vanish: but it will be useful for a long time 
anyway. and some will continue to love 
it-Jerry 

Dear lerry. 
I own two Radio Shack TRS-80s. a Model 

4D and a 4P. Recently. I acquired a CP/M 
2.2 operating system for them . so I could 
run KAMAS and Out-Think. by 
KAMASOFT. Previously I used Radio 
Shack·s TRSDOS 6.2 exclusively. and I have 
a substantial number of TRSDOS applica­
tions. 

I must comment that CPIM as an oper­
ating system reeks when compared to my 
TRSDOS 6. I have found it to be very 
hostile to both users and programmers. 
(Perhaps I'm biased because TRSDOS lets 
me take more control of my hardware.) I 
know of ZCPR3. but this still doesn't stack 
up to TRSDOS. I know what you're think­
ing-TRASHDOS! The Model 4 seems to 
have inherited this reputation from 
Models I and III-undeservedly. rll add. 
TRSDOS 6 was written by Logical Systems. 
unlike versions I and 2. which were rather 
poorly done by Radio Shack. TRSDOS 6 
compares quite favorably with anything 
else. including MS-DOS. Logical Systems 
has even published the commented 
source code to it. You'll never see Micro­
soft do that! 

Anyway. what's the deal with CP/M these 
days? Can you steer me toward more CP/M 
users groups or newsletters? 

JEFF JOSEPH 

Minot AFB. ND 

I suppose that some day I'll forget 
TRASHDOS and the mi/lions of "zaps" to 
patch it. but it won't be soon. I also 
remember LOOS. which is much better. 
and which, I gather. bec.ame TRSDOS 6. 
I rec.all Logic.al was an easy outfit to deal 
with and I was pretty impressed with 
what they were trying to do: that was in 
the days when I was still hoping to make 
something of my TRS-80 computer 
(which now gathers dust in a garage.) 

A good place to start picking up CPIM 
software is from Workman and Assod­
ates. I 12 Marion Ave.. Pasadena CA 
91 /06. I haven't heard from the CPIM 
User Group for a while but there are 
several of them still going. Software 
Too/works { 144 7 8 Glorietta Dr.. Sherman 
Oaks. CA 91423. (818) 986-4885) also 
publishes low-cost CPIM stuff-Jerry• 

IPCCB IHas Super Values 
Overnight Delivery Available. Call In Your 
Toll FREE Order Today 1-800-245-4 22 

HARD DRIVES" HARD CARDS LX-86 
20 Meg Seagate ST 225 w/controller ......... ....... 0 38800 

30 Meg Seegate 4038 ................................... 0 57800 

Herd Card Plos 20 ............. ... ......................... '58800 

Tendon 20 Meg Hard Care ........................... .... 038800 

Cell for 8t'f other models 
FLOPPY DRIVES 5 CARDS 
Mitst.tlishi, Fujitsu or Matsushta-you- choice ... ..... 0 85" 
Teac 360K ................................................ ..... 0 88" 
Cell for 8t'f othe<" models 
MONl10A8 5 MONITOR CARDS 
Sony RGB Moritnr w/Sony Triritron 13 • Color TV ... •419•• 
Samson Amber TTL ............................. ....... ..... '79.. 
Amdek 310A TTL ........................ ....... ........ ... 0 14800 

PGS Max 12 TTL ... ......................... . .............. 0 15900 

Mitsubishi Color AG8 ............................ .. ....... . 0 33800 

Epson Color AGB ............ .................. ............. 0 37900 

Amdek 600 RG8 ........................................ ... •429oo 
PGS HX-12 AG8 .......... ........... ... .... .. .............. 0428" 
TW<lln 620 RG8 .................... ......................... •39900 

Quadram CH 8420 AGB ... ... ............... .... ..... ... •15900 

IBM 5153001 Color RGB ............ ..... ..... .......... 0 53800 

PGS 12E EGA ....................................... .. .. .... 0 52800 

Amdek 722 EGA ..................... ...... ................ '528" 
Quadram Quad Color EGA W/stafld .. . . . .... . . . . . . . .. . . 0 52800 

NEC m"1:i sync EGA wist.and .. .. ........... .............. 0 578" 
Hercules Graphics Card ................................ ... "18800 

Herrues Compatible Card ... ....... ........................ "89" 

~i:&~~-~.::::::::::::::::::::::::::::::::::::::::: ~~ 
~~~ciii1.fu;."F>eA"C8niS &;.;.;o;;iu:.:.s. 0339 

" 
MULTI-FUNCTION CARDS 
AST 6 pac w/side kick .............. .............. .. ........ "188" 
AST 6 pac compatible ........................... .......... "118" 

~~~~~ p;;g;;·:::::::::::::::::::::::::::::: ::::: 
eanfor any other models 
MODEMS 
Heyes 12008 ............................................... 0308" 
Heyes Compatible IN 1200 w/sotwara ... ..... ..... ... "148" 
1200 BAUO w/software ......... ..... ......... ........... 0 148" 
2400 BAUD w/software ...... .. ... ........ .............. 0288" 
Call for any other modems 
RAM CHIPS 5 MATH COPROCE890R9 

~~K~C~i~·::: :: : :::::::::: :::::::::::::::::::::. ~ ~ ~: 
8087 Math Coprocessor .. ...... ......... ............... 0 138" 
80287 Math Coprocessor for AT .......... ... .... .. .. . •2aa.. 

•229•5 

420" 

FX-85 
Li
•5~900 13691 

FX-286 

•49995 

FREE 
St.and With Purchase 
of any Epson Print.er 
at P.C. Computer 

LQ-800 
List 1799""

149911 

Collfor any other ch~s 1--.;;....;;-....;;~..;;;;....,r,,, 

SOFTWARE 
Call for best prices on al software for MS DOS 
Lotus 1 2 3 ..................... ... .......................... •339oo 
Word Perfect ........................ ...... .... .............. 025800 

!WROE PROTECT'OR9 5 ACCE890RIES 
6 outlet w/6 ft. cord ..................... .. .... .. ............ . •1400 

Oust covers for ell models .................................. CAU 
DISKS DS/DD Box of 10 w/pu'Chase ...................... "8.. 
Cal for any other accessories 
PRINTEA8 IN STOCK NOW. CAU FOR PRICES. 
• NEC 3550 • Tostlba P321 •IBM Pro Print.er 
• Okideta 192P • Okideta 2410P • Panasonic KXP 1092 
• Panasonic KXP 1592 

B Ext d B rd F Eus en er 08 or :c uit, 

1" ' ;' 1I ! i i ,r-.­ I I -
I .. ca:.. 

II' I ' ~., 

H~I 

The Moat ESSENTIAL CARD 
Far The EQUITY I 

• 3 Yesr WBfT'llrC-/B : ~=~cwu. 
• ExpandsMCXher8oard • Ram Disc 118915 .5'N8Upbl$7a.oo 

t.o640K • 1 yr. wirrenty •99•• 
: ~~ti=~caiender Brand New 
These Prices Good For Mail Order Dept. Only. Pricu Subject To Changa Without Notice 

= lllllCllllllD f~,,,,., · ~·•.":i:~;::;«;~ Add 2 .9% For Use Of Vise. M/C & Choice 
, · ~ . · . . I ~ t".) '. & Discover Add 5% For Use of American 

- ~----~ Express 

P.C. Computer Brokers Inc. 
3879 East 120th Ave., Thornton, CO 

80233 (303 450-6727 

Call Toll FREE 1-800-245-4122 

P.C. Computer Brokers Inc. 

Inquiry 256 DECEMBER 1986 • BYTE 345 

http:Logic.al




Symphony' is throne son\\"ll'C' product rn 1llusi 11rss pt•rso11 can arr rel to he without. Based on 
lhe I -2-3 spreadsh et tcch11< logy.S,vmphon.'· pulls Iogrt hrr livr kry functions in on 1 rogram . 
F'unct ions that help amarketingmanagrr \\'Ol'k smart r. (;h· alinanl'ial analyst a clearer pictur . 
Run an entire com pan~· mor • ' ffeel i\'e l~ '. 

Symphony is de l~nccl Lo stay ahe·:id of your xpanding ncPcls. lls live functions ·anhandle a 
wide range of I usiness req uin'm nt s. But should .rnu havl' more specialized needs. you can incor­
p rat Lotus~ acld - inprocluct s,oran.\·of lh 111ore than~!10applicationscremedl.vinc! pend nt 
softwar le,· 'lopers. 

Symphony. Busin ·oft \\'are,\'OU· 11 ne'w mu grow. 

Lotus Symphony 
:\ complelegc11Pm/-pu17Josr: s<1f! 1ccu!' /oo/ /Jui/I wuu 111 / //ie1cor/d 's leurli11g spreadslleet lffil 110/09.1;. 
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01'...~~":J ~f!:T 

?.> 
Ccs 

Cithen MSP· 

' ·-----,===-----­
EPSON 

35!0, 3550 
ee10, eeso 
PS

•• 

-~ 	 /~
r§> --~LOWEST PRICES~-

-~3LNO SURCHARGE ~~ 
*~ON BANK CARDS ~ i'~ 

SILICON SPECIALTIES ~~~!:~~· 
0

PRINTERS Toshiba HARDWARE MODEMS 	 £~...../-~0 .... .;:;"' o- • 
Brother AUModelt Save 321Porotl$l&Senal S4SS 	 Anchor Automotion IV' ~~0~.. ~

0
,...;:; 

10 	 1260 341 fbmllel 1575 Slgnolmon E•pr8U 1185 ,.- , V' """ 
1379 P3$1 Porotlol & Serio! 1929 Practical ,._,ripheroh 
1319 loierP1ln111r Savo Prodkol 1200 8aud 5124 

147S 	 DISKETTES HAYES COMPUTERS 
Maxell MlS tOtv 1001 58S 

::: 	 All Modom1 . •- IBM' 
Sony MD/2 (Oly IOOJ SSS 

1765 	 Prometheus All Modob Savo PC 1 Oti...., :Z.SOK '1199 
MONITORS 	 11729US RobotiCI Covner 2400 1349 XT 1 OtiYS :Z50K
Amdex AH Monlt°" love Panword 1200 S16S Xl 1 Otlvc:Z0Mog6.4011t 12169 

, .•• Sawe NEC All Men.ton Save 12149
Mlcrormk 2400 $349 :;~~~9Princeton Graphics Save S4449 

1399 Zenith All Modeh lave BOARDS 

AST Ad11Gn1oge 1329 aJ/1/AUl ~ 


VIDEO TERMINALS 
Rompog.AT 	 Ponoblti 11 - 2 Orivo 116491729 	 144SOumo OVT Cu~on N> I $299 
RampogoPC11039 	 1239QVT Amber 101 1314 PANASONIC5111 f\Klt PIU119S9 	 11S9Wy1e lO 1299 	 lum•n• Portn•t Dual Driw H7'9 

1429 	 Hercules Color Cord 1149so 1419 	 St. Partnff Dual Otlw ' 1110C.rophkCordP7 1609 	 517975 $$59 	 bk. Prortn•r Duol Drlw ' 11699Intelw.,..es 1439 	 ......OKIDATA 	 Above Boord 11C t 11101 1239Wyw:lSO 	 S8S9
All Printer Modol1 . lave 	 Abow8oa1d AT('2010 ) 5329 TOSHIBA 

Zonlth Z·22 $4SS 	 r.1100 111'99AboYo Boord PS/AT (21 10) 1369Pono1anic lOBO I 1195 Z·'29A U59 	 T· l IOOP1u1 ......ParodJ1a Five l'tll.. $9910911 12S9 z.,.9 Save 	 J. JJOO .......
Plus DevelopmentIDn 	 $295 DISK DRIVES Ph,n Hord Co1d 10 Ml!'gobyle U991592 	 1409 Iomega Bernotilh 10 meg S119S Ouodrom TlnyJurbo 286 13S5 Zenith Computer PrOducts
3131 	 1245 &ornct1IH '20 meg 1159S Ouadl!nk 	 S3293151 1385 hrrlO\JUI 40mttg 1232S 	 SAVE Up to 50%OuodECAi 13S9 All Modol1 lave

STAR MICRONICS SEAGATE Tee Mor Croph•u Mouer S44S 

All Printer Modol1 . Save 20 m~ w / Wo1tern 1/ 0 $385 Coploln No Memory 1169 PLOTTERS 


Ep\on Ht-80 loveKEYBOARDS 
Keytronlc.a 515l 11S9 SOFTWARE 

TRAINING 	 IBM PC AND 100% Compati es UTILITIES 
FllgtilS1muto1or 128 Copy II PC '19 
PC logo 175 INTEGRATIVE SOFTWARE WORD PROCESSORS IOIR '" Typing IAIOuctor 128 En.ab'• I I 1319 leodltlg Edge Word Foubod 116 
lyplAg Tuior m 121 Fromewcr\ II Save Proce-u.or OnSpoclal NortOll UtdlOcn 3. I HI 
MS loarning DOS 121 Smart Sohwor• Sy\tem 5389 loading Edge w /P Pnnt'llll'Otls '36 
LANGUAGES Savo w/Spctl & Moll On Special Side•lck no 
C Compl111 (Ml«Q\Oft) 1249 ~R~ICS llghrenlng us Skle-•ldi ~Unprotoded ) 547 
f"on ron Comp•ler (Mkro1<1lt~ 119S Chor1mo,tet 1199 M icroW>h Word 3 1 1249 ~ltlngSld•ltlc~ 139 
lot1k• C CompUer 1236 0.agrom Masr111 S18S Multlmoll!! Advonloge lave Turbo Prolog 154 

Energrophlu 2.0 1269 PfS; Wrl1e w/Spcll Choc.ker 176 SlldewoV1 J 1 SH 
FoKOI Complier tMkt~h ) 1166 ln-A-Vl\lon 1249 Wotd\101W~IOI 1162 S.Upirrkey 139 
Qi.ride Bolk 2 us M1Crot0M811u Mavle Wo1dt1a1 Pro Peel 1233 DATA BASE MANAGEMENT 
Run C l'1-1•rpreltf 159 w/PC Palntbruih 3 0 1106 PfS: Profeuionol W11te 5101 ,._, '329 
TviboPcncalw/3087 & BCO 155 Mk1e»of1 Chor1 $164 Cornenton• 156 
Turbo Oatabo~ Tool Bo..: 138 Mktosofl Serk>1 MOUW) 5119 Word Perfect (Ver.4 . 1) $199 dBo'leU law• 
PROJECT MANAGEMENT Wordstor 2000 + 2.0 $278 Save 

Motro A\"M1mbl11tt t""'°'°~I) '84 

N0W1.room 531 d&aMllllPlill 

Horvcfd Total Pro~ Monoga r 1262 PC Buu Plu\ Mouui blandod hl)CIU Wtil•' Call 
Mlc•~hProlocf 1219 w/Polnl Plu• $115 Knowlodgemon ll 1249 
Svper P10Jec1 Plu' lave Olclt At! Penonol Publl\her 199 	 PFS: Ptglo~'lo"ol Ale '135SPREADSHEETS 
Timelin.2.0 1209 PC MaUWI w/Or Holo II 199 	 PFS Ale 176

l otV\ 1-2-3 Save
COMMU N ICATIONS PC Poi.nt w/MOu'4 1115 	 Oultk<odo S138

Mulhplon 	 1108 
CornpuS•IW Staner Kii 119 Ptln1mo~e1 529 Ould.Repor1 1131 

S132 SP'oodihee1 AucM01 3 0 S82 
Ctoutoll XVI 592 S.ignma\tor 	 llefle• '82 

VPPkJnrw:tf 	 $48 
MSAmtu '139 \irbo Grcriho1. Toot Bo:. 538 fhmk Ton• '91 
Ml"Of 13S MONEY MANAGEMENT Supercolc 4 . . ..... .. Save R:Bose 5000hmo1e 192 Oollon & ~ni.e w/k>fco).I 594 
SmantomH 113 Tobicn Managing Vau1 Monev Save System V .. . . ... .... Coll 

SPECIAL 
Over $200 worth of 

Paperback Software Programs 

$39 w ith each system 

Turbo PC/XT w/2561( & I Orivo 
Turbo PC/XT w/6AQI( & I Oti-
Turbo PC(XT w/6AQK & 2 Ot1vM 

TvrboPC/XTw/6AOIC. l Ori-& 20MC 
MS DOS 3.2 W/GW Elo)Jt 
McnGrophlo Card with Software ond f\uaOal Prmtor l\Jr1 
Colot Cord wilk Fbrollel Ptlnl ftt).ri 

Multlfun(tfon Card w/SoftwQr• 
AmberMonltor(nl) 
Atnbtef MQ11i1or w/Swiw.I Till 

Color MoMor (RC8) 

Sego EnhancM Gmphla Cord 


256 ~.One 3601( Brand Nomo • Floppy Odve 1/0 Cord (S..riot/Porallel) 

135 Walt Pow11• Supply,Sri!da CcMI, Al Style l(eyboord 1/0 Card (Sericl/Oodi Col.a"®' )

8 MH.c Clocl1. Sl)Ct«f. (Keyboard Stl!lleaoblll). ebparulon SlOf' 
 S 1 SI OalWt Keyboard 

Product shipped In foclcry ccnoni w ith monufocturer'i worronty. Pleoso odd S10.00 pot 01dor 
for UPS shipping. Prices & ovallobllify wb]ect to chongfl wilhout notKe. Sond cashier's c.heck or money order ... oll other c.heckl will df!/oy 
~l'l1pping lwo week~ 

Inquiry 32 1 for MS DOS Products. Inquiry 322 for all others 

5449 
5499 
5599 
5929 
5 75 
s 75 
5 69 
s 79 
5 95 
SlOS 
S289 
5235 
s 39 
5 41 
5 79 

http:Proce-u.or
http:Rompog.AT
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BIX is the BYTE Information Exchange, BYTE's full-time computer 
conferencing system. The messages shown in this section are only a 
small sample of the thousands of messages posted on BIX each 
mont.h. This month, Best of BIX features messages from the Amiga, 
Atari ST, IBM PC, Macintosh, Apple II, and Graphic Display con­
ferences. For information on joining BIX, see the advertisement on 
page 320. 

GA 
The Amiga window begins with a question on how to rescue a disk 
that suddenly reads "unvalidated." Next is a discussion of a possible 
bug in the Trackdisk routine. Finally, there is a look at the possibilities 
within the Resident command. 

UNVALIDATED DISK PROBLEMS 

omlgo/moin #4488, from greggw (Gregg Wlllloms, Senior 
Technlcol Editor, BYTE) 

Help! During o normal disk access, something went wrong 
ond now I hove on unvalidated disk, which AmigoOOS 
won't recognize in ony way. This is not the first time 
th i s hos happened. I thought the file structure was 
robust enough to recover from such things . I've lost 
880K of data! 

Are there any programs or techniques to repair a 
disk t hat's been declared "not vol idoted"? Surely 
AmigoOOS is not this frogi le? Any help would be 
apprec i ated. Thanks. 

(FYI--! wos trying to "chop" o downloaded file using 
'fixobj', which reads the file and writes to a new one . 
The disk was less than half ful I.) 
- - greggw 

omlga/moln #4489, from lnolond (Leslie Noland) 
a comment to message 4488 

There i s a program cal led Oisksolvoge (some pieces 
shortened to Oisksolv) that con rescue much, if not 
al I , of your data. I believe it is In Listings, but If 
i t i s n 't , B!Xmoi I me and I' I I put o copy up there . 

I t i sn ' t o perfect program - sometimes It seems to 
recover doto from post versions of a fl le and include 
those in the new fl le , or something like that. That's 
not too cr i tical In a text file, but it could probably 
mess up on object fl le pretty badly. But it usua l ly 
does o pretty good job . 

There is on old Metocomco program (the name of which 
escapes me at the moment) that allows one to manually 
rescue the disk, but that Is on abhorrent task. It's 
rumored t hat they've produced a new prog r am, co l led 
OiskOoctor. which may wel I work better than Oisksa lvoge 
but it i s probably only ovallable to developers . 

The b i g quest ion is why your disk failed to begin 
with. The only disks I've ever trashed myself were ones 
I poppe d out of the disk drive before it hod finished 
writing to the d i sk. I've heard of Marauder (at least 
early versions) being capable of trashing a disk - but 
that obviously isn't your problem . If you aren't being 
a bit t oo quick to pop the disks from the drive, and 
you're consistently getting this problem, you may wont 
to hove your drive checked . 

- Les Noland 

omigo/moin f4490, from jlm_kent (Jim Kent) 
o comment to message 4489 

Softwa r e c rashes during a wr i te can olso do this. It 
happened to my hord disk the other day i n fact . But I 
s ti I I don't know if it was AmigaOOS or Aztec. or ... 
somet hi ng else. 

omlgo/moln #4491, from cheoth (Charlie Heath) 
o comment to message 4490 

But odds ore pretty good It wos AmigoOOS, one woy or 
another . I'd guess thot 98% of disk crashes ore caused 
by AmlgoOOS, or perhaps Intuition in interaction with 
Am igaOOS . Argghhh. 

amigo/main #4492, from rslmonsen (Redmond Simonsen) 
a comment to message 4491 

Does this mean that no matter what one does nor how 
s k i I l ed one is (editors, programmers, designers) that 
AmmoOOS (AmigoOOS] blows you away eventually if you put 
a dis k in i ts poth? 

Eeewwwwhhhhhh! 

--Redmond 

amigo/main #4493, from cheoth 
o comment to message 4492 

Wei I, I'd quo Ii fy that by saying I just got bit (hod a 
d i sk get zapped) . So I'm not in o particularly 
forgiving mood re: AmigaOOS. My disk got zapped after 
reading a II le l nto TxEd . The disk was stil I spinning, 
I brought up an Open requester, and •bang•. Suffice it 
to soy I om fairly fami llor with the code being 
e~ecuted ond there is nothing I could hove done using 
published specs (and probably nothing I could hove 
done, period) to avoid a disk crash . Most l i kely there 
ls something happening ot Interrupt level which ki I Is 
either Trackdisk or AmigoOOS . 

omtgo/moin f4494, from cheoth 
o comment to message 4493 

Also qualify that by two factors : 
1) I was us i ng V1.1 of DOS . 
2) I have on old machine. 

amigo/main #4496, from jlm_kent 
a comment to message 4493 

I know l just WON'T hove ony other processes go i ng 
while I'm compi I ing/I inking anymore, 'cause this makes 
disaster happen about 10 times as often . Shouldn't be 
memory either, 'cause my favorite was to run my I ittle 
itty bitty terminal program on BIX while compiling. Now 
I use the ST to commun i cate while programm ing on the 
Ami go and vice verso . Oh wet I, you're al I quite tired 
of my AmigoOOS flames even if most of them ore true . 

amiga/moln #4498, from olthoff (Thomas Althoff) 
a comment to message 4496 

When I reboot the system , I have a habit of typ i ng the 
dote , t ime, and o program name just as soon os the 
window is ready to toke text. I just typed Manx's OB 
and, as the drives were churning (20 meg MAS20 ond 
OF0:) , got "OHO:not va li dated . " After about 30 seconds 
of hard disk activ i ty, everything seemed normal again . 
Next t i me I say anything about disk problems, I'm go i ng 
to "knock on wood"! 

(continued) 
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A BUG IN TRACKDISK 

omigo/softw.devlpmt #2541, from s)ones (Scott Jones) 

There seems to be o bug with the IOTOF_INOEXSYNC flog 
not wo r king for ETD RAWREAOs from the Trockd l sk device . 
I have been able to-read in o track. but the track is 
read i n starting at o random location. The flog doesn't 
seem to do anything ot otl. The woy l understand It , In 
o synchronized reod, the buffer should be Ill led In 
with undecoded doto starting somewhere In the pre-Index 
gop (before the software Index address mark). I've been 
able to f Ind and decode the index address mark, the 
sector 1.0 . fields, ond the dote fields from on IBM­
formot disk (it's not at all the some as Amigo 
format .. . ), but the buffer ls fl I led with doto starting 
in o random location In the track (not sync'd to 
anything, opporently!). Con ony Insiders at Commodore­
Amigo shed some light on this? (I am o registered 
developer - with 1. 2 beto 4 software. (Where's my beto 
7??)) ls this just o bug In beta 47 Thanks I 
Scott Jones 

omlgo/softw.devlpmt #2543, from )dow (Joanne Dow) 
o comment to message 2541 

Th i s is normal with all row track reads. The sync hos o 
several-byte slop in i t due to Interrupt service time 
logs and sweep time and some other factors. Commodore­
Amigo con account for al I but 3 microseconds of it, 
they think (ot least that's what the docs soy) . 
<A_ A> 

omlgo/softw.devlpmt #2544, fro• s)ones 
o comment to message 2543 

There ls much more than a "s everal-byte slop ." I 
haven't been able to see ony difference between using 
and not using the !OTOF_INOEXSYNC flog. The slop is 
often 1/2 to 3/4 of a track. That is NOT 3 micro­
seconds! (More I Ike 1500 microseconds!) This ls NOT 
sync'd . This ls o bug. (Please C-A, if you haven't 
fixed this, f ix it before you go ROM wild . ] 
Scott 

omlga/sof tw.devlpmt #2545, from jdow 
o comment to message 2544 

Perhaps the TO_RAWREAO is the correct one to use with 
the INOEXSYNC request. The slop should be anywhere from 
o minimum of about 135 to 200 microseconds . 55 is 
software-interrupt service, 66 is one horizontal I ine 
as reads ond writes ore sync'd to this. and the lost is 
the partial scan line to achieve the scan-line sync. 
This leaves 15 microseconds unaccounted 
for, unfortunately . 

Oh - you ore us ing IOTOF?? The flog is 
IOTOB_INOEXSYNC. I wonder how the IOTOF got by the 
comp 11 er? 
<A_A> 

omlga/softw.devlpmt #2546, from •Jones 
o comment to message 2545 

Sorry, but IOTOF_INOEXSYNC should be the right one. As 
with al I other flogs used in the ROM Kernel. there ore 
2 defines, one to define the bit POSITION (IOTDB_, or 
MEMB_) and another to use to actually test or set the 
bit flog (IOTOF_, or MEMF_). This l s o standard 
convention that Commodore-Amigo hos fol lowed i n all of 
the include.hand .i files . Sorry, Joanne - this is 
still o bug ! 
Scott 

omlgo/softw.devlpmt #2547, from )dow 
o comment to message 2546 

Let's check your value for IOTOB_INOEXSYNC . (I agree 
re : IOTOB/IOTOF convention - was grasp i ng at straws ond 
hove head cold mashing my ability to think clearl y .) My 
includes have IOTDB_INDEXSYNC as 4 and the "F" as 
(1<<4) . Let me check the . i file for funsies . . .. lt 
agrees . Make sure your version agrees . Also , ore you 
applying It to IO_FLAGS field? Refresh me which vers i on 
of the Kickstort, Workbench, and includes you ore 
using, please. (I wonder If anyone at Commodore-Amigo 
Is hav ing fun watching me semi-flounder here?)
<A_A> 

omlgo/softw.devlpmt 12548, from enow (Vlc Wagner) 
o comment to message 2547 

Recently I found out from o nice person named Bob 
Burnes (who used to work for Commodore-Amigo) about 

1conli nued) 

AC/FORTRAN TM 41
!11.lllfro...e 011ctli~ . full fe;uu"' ANSI FORTRAN 77 'd 
lOfTIIH~·r 1111;lu1Jt..,. OdutFr, L1nkl'r l.1hr.1'1 ,\l:rn;1xd. 
Mumuut" l.1hr:u\ , IEEE m;nh. ;111tJ C 11111·rfan· ~1poru 
Complo nun;he'f). Vlnual :ur.1~)1. 0t""erilf5 :mll l~1 1:11 11 it 
1.mknlJ.: :\ut fn11~ · prmr<tc..J A\ ~ 1!1;1hk· uuu. S!1J' Turf"J 
Am1~a \t•(').1011 :16.0 :.l\':trl:ahlt" 

AC/BASIC™ -Coming Soon 
fo1m tlt1: :n:1 lmrs of .Microsoft BASIC romp1lrr h1r 
.\l;l\'.Ullll\h, (Olll l'!'i Al'. H.~~\IC: l11r lht" Nl\l~;l l '. rnt11l;uu1111 

un111 1111·r 10 lht• Amiga BASIC 11 Ht'f) ' l'l.'lt"r h:b mon:­
fr-;nun... :111d mrh11.ll":1 ;1 Dt-huger, 111dtlk) BLOCK lf1 

CASE ..i;11tm1111. ;nul STATIC b.~'\i. 1 ttll l'Mt•t i:..l1111> ;md 
1·\t\'.1111') up lo S01: f:t!ooll'r M: l\A.1'U: I!> the llt'\\ l ~'\11 . 

r1.·kMKt" £11 r ~' l'h.'f141U h:t~'l. l l'i:N111.d \'ll lll l~lll l'l"!li :\111 \ l ~l~ 
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~ MEMORIES 
ADD-IN BOARDS 
PIN-FOR-PIN COMPATIBLE 
EASY INSTALLATION 

HP 150 
HP 1000 
HP 3000 
WANG PC 

GFK 
Amandastr. 60, 2000 Hamburg 6 
West Germany 

Phone Telex 
(40) 4301051 2162272 

Dealers are invited 
US Distributor: 

HyPoint Technology [2161 526-0323 
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son o.t;urq. INC.."°' s..w. ?91"M Tm.11-e.• 

H . LAuOUOALL A.. ssoee. ( 308} 72.1 · 2.707 
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1 8 0 0 

The American 

Success Story: 


'W I I 

on a time, America lead the t1Jorld fn innovation, 
tgineerlng, and manufactt1rlng wfth names like 
rd, atul Bell . . . 

$1125 

aUB AT Inc. Model 1800 out-performs the foreign, AT-Compatible macbi,nes with ... 

.PRICE•••QUALITY•••PERFORMANCE 

Features: 


- A reputable manufacturer 

- Made in U.S.A. 

• 6/ 8/ 10 MHZ, selectable with 8 MHZ CPU 
• JOMHz option available•Service in U.S.A. 
• 1 MB of inboard memory (with 512K standard)

• Uses lbe latest version of Intelparts • 8 1/0 e.\pa11sio11 slots 

' 48 hours burn-in 
 • 1.2 MBfloPPJ' disk dn've 
•Same day shipping • 195 tuall power s11pply, 11OV/ 220V siuilcbable 

• ToudJ·/ype keyboard 
• Fulb•compallble Blas (t111ille11 i11 U.S.A.)JO MHz, zero wail state 
•Full doc11menlatio11, operalio11 manual with binderSI Roting 11. 7 (version 3.00) $1495• • Full one year wmrano• 

Dealers and Corporate inquires are welcomeaUBATJNc. See pages 56 and 57. 

46707 Fremont Bnufe11ard, Fremon/ 0194539 ( 415) 490-2201 Inquiry 70 
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Inquiry 377 

1284 Geneva Drive 
Sunnyvale, CA 94089 

IBM PC AT performance! 

...PCjr price! ~· 

•AMPRO LITILE BOARD/1 86 .. '·. '~ 
•8Mhz 16 Bit 80186 CPU 
• 512K RAM- No Wall·SlaleS "'~~ .. "" 
•2 Serial Ports 50·38-4K Baud 
•Parallel Prin1or Porl 

" <-->', :;~ 
•4 Drive Mini/Micro Floppy Conlroller 

•SCSI Bus Hard Disk Interface 

•DOS Compatible ROM·BIOS 

• Bools PC DOS 2.x, 3.x 
Compu1e r Board Assembled & Tested wfTech Manual & DOS Utilllles $489. 

• MS DOS 3.2 & GW BASIC $89. 

*DAI CONCURRENT DOS 4. 1 Mulll·User OIS . $319. 

*5 12K EXPANSION BOARD (1Mb Total) 8087 Socket . Clock. 2 Channel RS232/422, 
Bulleted Expansion Bus & More . . . l rom 5149. 

* AMPRO UTILE BOARD (280) same as 80186 Board bul ZSOA CPU, 64K RAM. 16K 
EPAOM. CPM 2.2, ZCPA3 & Manuals 5239 . Wilh SCSI Hard Disk ln1erlace $279. 

.., ENCLOSURES w/POWER SUPPLY . rrom 599 . 

·.- 5 .25 " OS 360K FLOPPY DRIVE 599 . 

,-, 3 .5" DS 720K MICRO FLOPPY DRIVE . . . $139. 

"; XEBEC OWL IOMb SASI DRIVE w/Bu ill· ln Conlroller $449 . 

\.- SEAGATE ST225N 20Mb SCSI Low Power 'h HI Drive , $599 . 

,-, WYSE & KIMTRON TERMINALS ... lrom 5395. 

Complele 1echnlcal support. Comple1e syslems ava ilable . Wrile or call lor more 
lnfo1ma1ion . Most orde1s shipped same day. 

VISA . Mas1ercard , Money Order. COD. Checks allow 1wo weeks Purchase Orders 
welcome. Prices FOB Buflalo Grove, IL 

IBM PC AT. PC/I. PC OOS ue 1radenurk.s or lntenuho111l Business t.UctwesCorporalloo little Board iS atridemarl.. ol 
Ampro ComtKJlers, Inc Concu11cn1DOS1$ a ttaG:l!INrk 01 Dio1till R~e-arcn . Inc 

DISKS PLUS, INC. • 356 Lexington Drive • Buffalo Grove, IL 60089-2312 
(312) 537-7888 • TLX: 650 249 2139 MCI UW. 

Mic1ocompu1ors 
and Ac:cessoncs ltllKI PLlll 

this IOTDF_INDEXSYNC problem. It seems that DolO is 
really the culprit. It clears some flogs . Whot you 
gotto do is 

Beg inlO/WoitlO 

It works fine for me on both the 3 . 5 and 5.25 disks . 

T HE RESIDENT COMMAND 

omigo/softw . devlpmt f2411. from cheoth 

Hos anybody tried using the Resident commend in vt .2? 
It is supposed to work with oil the Am igoDOS CLl-type 
commands - but should also work with any programs that 
adhere to o couple of rules ­

1) Code segment should not be modified . 
2) Doto segment must be addressed by relative 

addressing. 

Apparently, It is possible to do this with Monx­
compi led programs. ot least most of 'em . Hos anybody 
tried this? (Also. it would work with Lattice programs 
if their new linker wi II support relative addressing ­
which Al ink doesn't.) 

omlgo/softw.devlpmt f2413. from w.volk oegls (Wl l I lam 
Volk, Aegis Development Inc.) 
a comment to message 2411 

Does Resident make the program stay I n memory? This 
cou l d be GREAT! 

omlgo/softw.deYlpmt f2414, from cheoth 
a comment to message 2413 

Resident loads the program into memory end then al lows 
multiple invocat ions of the program to use the same 
code . So even if you run the program multiple times it 
only needs one copy to be loaded. 

omiga/softw.devlpmt f2428. from jgoodnow (Jim Goodnow. 
Monx Software Systems) 
o comment to message 241 4 

Bod news for the Res i dent hopefuls! The Resident 
command seems to work okay on Aztec-comp i led programs. 
However, the CLl-resident version of the CLY doesn•t 
ma ke a copy of initialized data segments . This means 
that programs share both CODE and DATA. This means that 
if I hove any initialized data that later gets changed, 
the nex t time you run it you get the last value before 
ex iting. 

Ev en worse , two invocations wi I I use the same 
var iab les. 

On the bright side, this is fixable in two ways. 
First. l con hove some special start - up and exit code 
that cl locates some memory and copies the data. Even 
better would be if I could know thot the program is 
reside n t ond, if so, only do the copy . The second woy 
is to use a CLI replacement thot is smart enough to 
make a copy of the doto . Question : Doesn ' t BCPL hav e 
ini tializ ed doto? Or does it always ma ke o copy before 
using?? (Stay tuned to this station .... ) 

amlgo/softw . devlpmt #2443. from tktng (Tl~ King, 
Metacomco) 
o comment to message 2428 

Let me explain what Resident does. It simply loads your 
program Into memory using LoadSeg and then the Res ident 
CLI uses thot copy It it con find one in memory . If you 
write code that is both reentrant and reusable, then 
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COMPU-BRUSH™EGA/CGA GRAPHICS CONTEST 


Ameriean MOUSiZ___ 


TWO CHANCES 10 WIN 

A GRAND PRIZE OF 


$2,000 + American 286-A 

PERFECT SYSTEM WITH MONllDR 


Americata 
COMPUTER & PERIPHERAL, INC. 

FREE SOFTWARE! 
Introducing Compu-Brush-an electronic paintbrush 
program which allows you to capture any graphic screen 
of another program to enhance its presentation with a 
variety of colors, text styles and fonts. Create your own 
library of frequently used graphics and save it with the 
SMALL command using 50% to 90% less disk storage 
space. Additionally, you may develop a computerized 
"slide presentation" for a professional and effective 
demonstration. 

Compu-Brush will be included in every American com­
puter system or other American hardware products, 
including the American Mouse-FREE! 

$35,000 IN CASH AND PRIZES! Create a design using 
the "I ¥ American" slogan with your Compu-Brush 
software and you could win a grand prize of $2,000 
and an American 286-A (AT compatible) Perfect System 
with a color monjtor. Other prizes include American 
OBM AT/ XT® compatible) systems with color monitors. 

DOUBLE YOUR CHANCES! Phase One of the "f • 
American" graphics contest concludes at Comdex/ 
Spring '87 in April. Keep the creative flow going and 
enter Phase Two of the "I ¥ American" contest to con­
clude at Comdex/ Fall '87 in November. 

Look for specially marked packages of American sys­
tems and American hardware products and create 
winning graphics with your FREE Compu-Brush! 

CAT (EGA) DISPLAY USING COMPU-BAUSH 

Corporate Office: 2720 Croddy Way, Santa Ana, CA 92704 USA 
Tel: (714) 545-2004 • Fax: (714) 545-2146 • TELEX: 3710523 AMERICAN 
Northeastern Office: 830 Busch Court, Columbus, OH 43229 USA 
Tel: (614) 846-5433 • Fax: (614) 846-7656 
Conte51 ru1es ancl en1ry lorm1 may b& oblalned from AC&P. 

Ot111clnnes tor rocalpt of anulas ata APfl! 1, 1987 f01 Phase Ono and Nowmber 1, 1987 lor Phuo Two. 

Vold whera prnhlb11ed. 1rcens.ed or taxed by law. 


ISM Al and XT aso reglifer&d tfa.demarks ol ln1amatlanal Bu&lness Mach.inasCorporatlon. 
'On a.11Amorical' 88 Md 286. Effoctlve October 1, 1986. SubJ&cn to lnteloglc Trace geogruphk: ru1rlC1lons ona regutallon a. 

Inquiry 23 for End-Users. Inquiry 24 for DEALERS ONLY. 
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Why Electronic Arts is Committed to the Amiga, Part II 


THE CLASS OF '86 


Last year, we challenged our 
best software artists with the 
audio-visual horsepower of the 
Amiga. They responded. 

DeluxePaint is now the 
standard in personal computer 
graphics. DeluxeVideo is mak­
ing "desktop video" a reality. 
Marble Madness is the first 
arcade game you can take home 
in your shirt pocket. 

And that's just the beginning. 

Brian Fargo 
The Bard's Tale 
The best new dt<ngconfanrasy of 1986, 
impressilll!!:y redesigned for the Amiga.Sec 
how t<gly an ogre can be. 

R.J. Mica! (seated) 

Co-designer of the Amiga has a rop-sccrer 

game in rhe works.Can he really make the 

Amiga srand on iu head? 


Glenn Tenney 
Advenrure Construction Set 
Build your oum adlll!ntures. Or /er the 
compmer make rlu>m. . Or play the nine 
built in. 

Larry Reed 
Marble Madness 
Race marbles through wildly-colored 3-D 
mates. Amaze your friends. 

Rick Koenig (seated) 
Grand Prix 
See pixels fly at 250 mph. Hear the turbos 
whine. Tat<m railgarers in your rear-view 

miTTOT. 

Damon Slye 
Arcticfox 
Tanks at war. Arcric storms with ligl 
ning. 3-D smanopponenu. Rumble: 

Eddie Dombrower (seated) 

Earl Weaver Baseball 

The crack of rhebar. The wiceofrht 

The seams on the ball. 


Moses Ma 
Next generation typing insrmcrion. E 
artificial intelligence gi~'f:S your /inge 



1. Rosenberg 
uxePrint 
111-color greeting cards.srarionery, 
da rs. and more. Whar you see is whar 
ri nr 

i MacMillan (seated) 
uxeMusic 
'Oj) 1111<.1ic j)"blishing. From keyboard 
et music in minutes. 

Dan Silva 
DeluxePaint Il 
A /easrfor the eyes. Wirh perspective, /xmem 
/ill ,stencil, anri-a liasing and much more. 

Tom Casey (seaced, withouc 
co-designer Mike Poschn) 
DeluxeVideo 
Special effecrs.Slide shows. Animar ics. 
Rock videos.The skis rhe limit 

Bob Campbell 

Instant Music 

)am wirh digiriied irurn.menrs. All n11tsic, 

no misrakes. 


Mike Wallace 

Return to Atlantis 

A 3-Dundersea "inreracritie mO<tie:' 

Warer-righr animarion. 


Anne Westfall, Jon Freeman 
Archon II: Adept 
An acrion-srraregy classic. Wirh panning 
hi·fi Sll?TCO. 

Advt:n1urc Connrucdon ~t. Arc1Tdox. The Batd':i. 
T.ilc, Oclu:ic.cMusic-. DcluxcPt1in1 , DcluuPfin1, 
DduxcV1dco. Earl We:t\'er Billscb:lll , lns1onc Music. 
Rc: 1um 10 A1l 11 ru is :md Elecuonic Ans are 1rndc· 

m11rks of Elc:c1ronic Arr~. Amiff,l i& a cradcm11rk 
or Commodore-Amiga, Inc. Ma.rbk: MadncH i.s D 

ref,1:inercd 1rademark of At:an Gr.mesCorpom1ion 
For more Jnform;mon ribour 1hcR1 products or 
10 order direct . c.all 800· 2.f S ~452 S fin Dll(tnn111 

co11 800-Sb?· lll2). For • complc1c product 
ctnnloJ:, ~nd 50¢ :and :1 stamped M:I(·addrened 
110 cn,•elopc to Elcc1ronlc Arts Cotoloii Offtr. 
1820 O:. tcway Drive. S11n M;i1co. CA 9ofoi04. 
Th:mk.s (or ~·our suppnr1 

ELECTRONIC ARTS'" 
Inquiry 122 for End·Users. 
Inquiry 123 for DEALERS ONLY. 
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this works fine (BCPL does this, which is why it 
works) . If you are writing in C, then you must use PC­
r elot ive address i ng and use o startup sequence that 
al locates a memory area for your SSS ; you must not use 
any static initia l I zed data because that makes your 
code nonreusoble . Local variables ore allocated on the 
stock; you get one of these for each invocation . If you 
don't use any global data then your code is OK; 
otherwise, you must use o comp i ler that con handle PC­
relot ive addressing. (There is o big problem here in 
that the current version of Al ink does no t cope with 
the Xref(A5)-style of addressing so that Lattice users, 
at least, cannot use the two options that cause the 
compiler to produce pos i tion- independent code . ] 

If you think the problem through you wi I I rea li ze 
thot s imply copying the data area wil I, of course, not 
wor k because there ore essentially absolute references 
in the code (created by the relocating of the code) to 
areas within the data s egments . And alt ering these 
would mean that the code could sti I I be used by only 
one user at o time. 

The entire area of producing pure code on o 68K is 
complex; some systems (e . g ., OS-9) require that a l I 
pr ograms are position-independent, which I find very 
hard to toke because the XXX(An) add r essing mode limi ts 
one to 64K address bounds, which sounds o I ittle too 
much I ike the dreaded 808x for me. 

omlgo/softw.dovlpmt #2451 , from jgoodnow 
o comment to message 2443 

Unfortunately, very few serious programs that do 
anything with windows or graphics con get by wi thout 
some initialized data structures . That's what Crunch's 
gadget editor i s al I about. 

omlgo/softw , dovlpmt #2455, from lnolond 
a comment to message 2451 

Though I know this i s messy at best: How about if t~e 
initialized da ta were stored as o separate file, loaded 
by the program with LoodSeg and addressed v i a po inter 
de-reference . It's an awful way of doing things because 
it throws any concept of data hiding complet ely out th e 
window, requires cooperation amongst al I programmers on 
o project to a degree that goes beyond what is 
reasonable, and requires the programmers and compiler 
to perform a funct ion that ought be performed by the 
/ Inker and loader . It would, however , enable one to 
write code that could be used wi t h the resident fe ature 
and. hence. would be much more valuabl e to the user . 
Just a thought. 

- Les No land 

omlgo/softw . devlpmt #2458, from jdow 
o comment to message 2455 

Lat tice is experimenting with res i dency using s t andard 
Am i ga me thods . Perhaps some day soon . (BLINK seems to 
perhaps handle th e necessary I i nk i ng formot s . ) 
<A_A> 

omlgo/softw . devlpmt #2476, from jmockroz (Jim Mockroz. 
Commodore-Amigo, Inc.) 

a comment to message 2451 

Qu es tion : If you don't _change_ your initia li zed data. 
is n't it OK to use it by multiple invocations? 
Intuition hos a reference copy of each system gadget, 
which it copies to a dynamically al located gadget when 
it creates o window/screen. The only big- time reason 
for i nit ialized data in Intuition users is probab ly 
image planes, and copying them to dynamically al located 
chip-mem isn't al I bod (unless t hei r size is too l arge 

to dupl icote) . 1 think you con shore image data that 

isn't going to change. 

ramble ramb le . .. 


omlgo/softw.devlpmt #2460, from oflnkol (Andy F inkel, 

Commodore) 

a comment to message 2443 


Actually, one user ot o time is • fine• for compilers 

and editors , ond .. . (the stuff you've been putting in 

your RAMd isks ) . Not keeping two cop i es around (one in 

RAMdisk. and one executing) is o wi n by itself (at 

least for me!) . So only the static data hos to go, 

right? 


ond y 

This month's look at the Atari ST conference begins with a thread of 
double-buttered animation techniques. The section continues with a 
question on controlling the RS-232 (serial) port and concludes with a 
comparison of graphics techniques for the Atari 8·bit and 16-bit 
computers. 

DOUBLE-BUFFERING TECHNIQUES 

otorl.st/toch #706, from jlm_kont (Jim Kent) 

I was running some double-buffered an imations on the 
ST, switching screens with Setscreen. This seemed to 
work pretty wel I except for a gl itch that happened 
every minute or two. I wonted to clear th is up without 
resorting to a wait for vertical blank, which coul d 
slow down tho frame rate quite a bit. We i I, i f you mak e 
the h i gh-order word of the start address the some for 
both screens (both screens in some 64K b lock of memory) 
then you don't get the gl i tch, which is apparentl y from 
the video r egiste r being half-updated when it latches. 
I hod to shuffle around my memory management, but i t 
seems to work, and no waits! 

otori . st/tech f720, from choath (Chor I l o Heath) 
a comment to message 706 

Ah, good idea . So you just store the low word ? 

atori . st/tech #732, from jlm_kent 
a comment to message 720 

Actually , I still call Setscreen, but if you were 
tal k ing t o the ch ip yourself you'd j ust store t he low 
word. 

atori . st/tech #740, from mmollott (Mork E. Mal l e t t ) 
o comment to message 732 

Ooes the ST hove memory reserved fo r on alternate 
sc re en buffer? The Abacus documentation sort of implies 
tha t i t does, because i ts examples show default values 
for a cur rent and on alternate page . If not (Jim). how 
did you go about al locating two 32K chunks of me mory 
that were bot h within t he some 64K b lock . and not waste 
some memo ry? 
-mm­

otori.st/toch f744, from jlm_kent 
a comment to message 740 

As for os I know, the ST doesn't hove a rese rved second 
screen . What do I do? Well, there ore some rout i nes 
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PROBLEM: The more experience your hard disk has, 
the harder it has to work. 

THE SOFTLOGIC SOLUTION: Disk Optimizei 1 

Your hard disk will run fas ter when it's 
no t chasing around after files. 

Remember rhe old days when your hard 
drive was new/ Remember rhar smooth, fast, 
slick performance? Those quick retrievals, 
rapid saves, lightning-like database sorts? 

Wel l ever since, DOS has been doing its 
best to slow you r hard drive down. Nor 
by slowing down rhe moror, but by 
breaking your files up into pieces. 
Scoring different chunks in different 
places. Dara files, programs, over­
lays and batches rhac scarred out 
in one seamless piece arc now 
scarcered all over. 

100"' so-. o~.Loading is slower. PER 

Retrieving, backing-up. 
Everything cakes longer because 
your disk has to work harder. 

Problem is , it's something chat happens so 
gradually you may nor notice rhe difference. 
Ac lease, nor until you see rhe dramatic 
improvement after using Disk Optimizer. 

File fragmenta tion- It's a problem 
you can see. 

Wacch your hard drive che nexc rime ir 
reads or writes a file. Each "blip" of rhe LED 
means rhe drive-head is moving to another 
place on the disk-either co pick up or lay 
down another chunk of data. 

And the rrurh is head movement cakes 
rime. Far more time than actual reading and 
writing. What's worse, all this head move­
ment causes extra wear and tear rhac can 
shorten rhe life of your drive. 

Disk Optimizer-Tunes up your disk 
by cleaning up your files. 

Disk Optimizer works by finding all che 
scacrered pieces of your files and putting chem 

Inquiry 329 

back together where they belong. Next t ime 
your drive reads it, there's just one place 

to look. 
And the results are often 

dramatic. Readi ng and writing 
times may be cur by as much as 
two thirds. Database sorts that 
used to rake hundreds of head 
moves now proceed quickly and 
efficiently. And since head move· 
menr is now at an absolute mini­
mum, your d isk drive wi ll lead 
a longer, more productive life. 

Ana lyze, scrutinize, optimize. 

t:NT FRACMfiNTl\1°1 N Before you optimize, you'll probably 
Sorting is slower. The mon: foa,\~~~~i:! ~!~~~\::.:~'·•he lonsct wane to analyze. So Disk Optimizer 

shows you, in perceneages, how much 
fragmenearion has raken place-on the 

emire disk, in individual direcrories, or for groups of 

~~e~. ii~~afcie~~~:'.ngglobat 

Plus, there's built-in data 

·h Isecuriry t at ers you·ass1gn 
passwords to a many file or 
file group as you wane. 

And che File Pecker gives 
d I k hyou an insi e 00 at C e 

srruccure of files. it's a great 
way for non-programmer to 
learn more about compucers, 
and a powerful tool for 
professionals who wane co 
analyze the coneents of their 
disks. 

Get your hard drive back 
in shape-at a special 
low price . 

\Xlhen you chink abouc it, 
it's simple. The longer you 

own your hard drive, the more you come to 
depend on ic. Bue the longer you wait to get 
Disk Optimizer, the less perfo rmance you' ll 
ha\/C. 

Special holiday offer ­
free ' SoftLogic software. 

Now, as a special holiday bonus, you can 
get another SofrLogic Solutions product free 
when you buy Disk Optimizer and Software 
Carouse l- the software that lets you keep 
up to ten programs loaded and ready to run. 

Take your choice of either Cubit or 
OoubleDOS. 

See the coupon below for derai ls. But 
don 't wait. T his offer expi res December 31,
1986. SoftLogic Solurions products are 
ava ilable at your software dealer. Or by 
calli ng oft Logic S lutions at 800-2 72-9900 
(603-627-9900 in New Hampshire). 

• • • • • • • • • ! • ! • • ! • • • • • • • • • • • • • • • • • 

l Free Holiday Offer! l 
I I
Buy Disk Optimizer and Sofrwarc Carousel and gee your choice 

of either Cuhir-chc sofrw:irc chat packs more darn onto less disk 
space-or DoubleOOS-rhc frware that lees you and rour com· I 
purer work <ln rwo different tasks at once.

1 

I 
Enclose proof of purchase for Software Carousel and Disk 

Oprimizer, borh registration cards, this coupon, and $5.00 (check I 
or money orderlforshippingandhandling(UPS).Offercx ires 
Dec. 31, 1986. Allow up ro four weeks for delivery. 

YES! PletlS<! «nd my free cop1•of D DouhleOO D Cubit 1 1(check one)I N•m<------------------- j 
Addrc"'------------------ ­

J iiy Sm1c __ Zip 

I 
I 

SoftLogic olutiOrlS, Inc. SorrLoG~c I
530 Chcsrnur Smet 

Manchester, NH 03 101


I !~~WU~°o°inNl-1) SO L U T IO NS I 
I~DiskOptimizer $49;~*1 
L ___________ :.1 

•plus $5.00shipping and hand ling. 
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Board Room Presents: 
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THE X16B NOW FEATURES 8 or 10 MHz operation with the 80186 
CPU. 1 Megabyte of memory wllh no wait states, a real time clock, 
lloppy disk controller for 4 drives · 360K/720K/1.2M . On board op· 
lions: SCSI port , two serial ports, and 8087·2. 
.. .. . ... ... . .. . . . .. . Price Aeducedll . . . . .........$599.00 
OEMs Note: Customs boards and ROM BIOS available. 
Monochrome system w/ 2 lloppies, 1 serial port , 135W P.S., keyboard, 


~mono card wl printer port, mono monitor . .. ..... .... ... .. $1 ,345.00 


THE 4 MEGGER BOARD Is new leader in EMS boards. This 213 
length card contains 4 megabytes of EMS memory wh ich works with 
Symphony, MS.Windows, and others. II is supplied wit h a fast 
memory disk driver and works with the X16 or IBM PC/XT 

~- ............ . ... In troductory Special! ! . ... ... ..... . . ... $850.00 


THE MEMORIES BOARD has fo ur un iversal byte-wide sockets which 
can accept RAMs, EPAOMs, and EEPAOMs up to 256K tota l. Also 
has opt ional Hex displays for diagnostics and status. Suggested 
uses are In dlskless works tations, networked systems, diagnostics 
and customization of any PC . . .... .. ........... . .......... $95.00 

More To Come!!! We also sell systems, drives, power supplies, 
keyboards, etc. Call or write for complete list. 

Customization Welcomed!! 

(612) 345.4555 

904 North 6th Street Lake City, MN 55041 

New Quark /PC i~fiu•er 

" x 8 11Base model 5.75?E.~:F-,

r • . Reg. Prlce~395.
llU · 
I I II· ,lJI Quantity discounts ovolloble 

• 	 IBM PC® compatible single board 

computer mounts to 51 /411 drive 


• 	 Includes Floppy Disk & Color Graphics 
CRT Controllers plus more 

Also includes: Lega l BIOS • Boots MSDOS® 3.0 • Printer 
fbrt • 2 Serial fbrts • 256K RAM• Clock Speed at 4.77 MHz 
• Alphanumerics and Gra phics Modes for Color Video 

Controller • Standard IBM Keyboard fbrt . 

Options include: 512K RAM • Piggyback VO channel 
OtM Expansion Board • XT-Compatibfe Hard Disk SCSI 
Interface • Real Time Clock with battery-back-up • Clock 
speed of 9.5 MHz (Twice as fast as a PCJ 

The Megalel Quark/PC Is for OEM and end user 
applications that require PC compotibi llty in a compact 
sin~le board comp uter. The Quark/PC BIOS will run most IBM 
PC software including Flight Simulator and Lotus . To meet 
your spec ifications a set of options let you odd memory. 
speed and XT-compotible ha rd d isk interface. Not only does 
it quickly mount lo a 51/4" drive, it a lso comes with floppy d isk 
and CRT color graphics controllers - all tor just $395. 
Toorder or enquirecoll us today.Deoler enquiries welcome MegolelCompuler 
Technologies (416) 745-7214 150 Turbine Driva Weston.Ontario M9L 252 
Telex·065-27453 U.S.Address: 1051 Clinton St.. BuffolQ NY. 14206 Oistribut01s·NCS 
Electronics Voresa lfoly • SES Eleclroolcs Nordlingen,Germany • ~rdix 
Microlrooics Biggin Hill.U.K • Microcompuling Ghent. Belgium • Alp 
Microcomputers Melborne. Australia 
Ouotk1101ooor-oroci t10Cletn0rk OI F Of'ICI K MJ-G co UO, IS.\>1, ll!M J'C Ot\t:I PCDOS01e IQOUI •WJ ! •~!TIO.fho! 
1nro1nQ~l81.1,lnonM1Xti.nolCO!IP. LoluJ1$0 rogl)10otoo t·Odom01'lOtW11,1,~1CO.o MSOOSiso 
1eg111oroo 1raat11rno1 k gE MJcrown C.O.o 
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posted In listings - ol loc and mfree - that I use for 
my memory monogement. Boslcolly I use Mol loc(( long)-1) 
to see how much memory Is there . I leave 32K for GEM, 
and mol loc the rest of I t for myself . Then I ploy some 
game s to extract two screens In the some 64K bl ock out 
of th e b i g continuous chunk Molloc hos g i ven me, and 
put what's left bock on my free 1lst . ft Is o bi t of o 
pa in 'cause you con't use the start-up screen ( in h igh 
memor y) os on e of your double buffers. When Delu xe 
Eggb eater ST cras hes, It means that GEM thinks the 
scr eens or e i n the mi ddle of the memory that Megomo x 
us es fo r o s tock. Scrolling the stock for o pr int f 
is n 't o good ideo. So I hove to reboot ofte r cra sh ing 
wh en I use th is memory method . However, now tho t I' ve 
got i t to work , I went bock to the old way for 
deve I opmen t. 

An ywo y, if you're very interested I con post the 
sour ce . I t is a I ittle kinky, but worth I t not to put 
wa its i nto my draw loop ! 

o t orl . st/tech f747, from mmollett 
a comment to message 744 

No , I was just Interested In whether you hod some 
r eol ly e legant woy of gett i ng o ll gned ol located memory . 
I've ho d to us e the some method that you descr ibed for 
o t her things os well. 
- mm­

otorl . st/tech f749, from sgrlmm (Steven Grimm) 
o comment to message 740 

You con po i nt the screen onywhere on the ST by us ing 
Se t sc reen(). Just allocate 32K (I th ink It hos to be on 
o 51 2- byte boundary) ond owoy you go! 

otori.st/tech f770, from jruley (John Ruley) 
a comment to message 749 

Do es tho t work wi th GEM (i . e., con you change t he 
sc r ee n poi nter ofter GEM starts)? 

ot orl . st/tech #777, from jlm_kent 
o comment to message 770 

Yep , Set sc r ee n works fine with GEM so long os you don't 
change resolut i on . 

ot or l. s t /tech #778, from jruley 
o comment to message 777 

Mo ny th anks , Jim . That may just come i n hondy ! 

otor l .st/tech f782 , from mmollett 
o comment to message 778 

Does thot imp ly thot yo u cannot change r eso l ut i ons i n o 
GEM opp llcotion, progrommot i co l ly s peaking? Why con you 
not do o Se t rez, fo l lowe d by oppf _i n it, etc.? Wha t 
happens? Doesn' t t hi s seem li ke o ma j or de f i c iency? So 
whot else is new? 
-mm­

otor i.s t/tech #784, from jlm_kent 
a comm ent to message 782 

Nope, con ' t ch onge re sol ut ion wi th GEM obo ut . I t is 
maybe the b igg est def i c ie ncy in this mochin e . 

(confioruedl 
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PROBLEM: There's just no easy way to move from one 
software program to another. 

THE SOFTLOGIC SOLUTION: Software Carousel 
Now you can keep up to 10 programs 

loaded and ready to run . 

Hard to believe; but some people are 
happy with just one kind of PC software. 
Well, this is nor a product for them. 

Bur if you're someone who 

1----1----'-+--+--_, 

you want them. It's fast, effic­
depends on many packages, all 4X BX 12X 16X ient, and easy.
the rime-someone who'd use Word lf you wanr, Software Car­Starseveral programs at once if you 

ousel wi ll even use your hard could, well now you can. With 1·2·3 
drive for swapping. Just allo­Software Carousel. 

BPI cate a portion for storage, and 
W hy ca ll it " Software go to work. 

Wilh Software Carousel
Caro usel" ? running in RAM . you can Side kick, Superk ey load a program and retrieve 

a ~le up 10 15 limes faster. and R eady. Al l at the 
Test cond<>eled on an IBM XT

In ome ways, Software 
same time. Carousel works like the slide 

projector you're used t . You 
load a handful of picrures, view one at a 
time, then quickly switch to another. A 
simple idea, with powerful possibil ities 
for computing. 

Here's how it works. When you start 
Software Carousel, just tell it how much 
memory you have, load your software and 
go to work. 

Need tO crunch numbers? Switch to your 
spread heer. Need your word processor? 
Don't bother saving your spreadsheet file. 
Just wh ip over to your document and do 
your work. Snap back to your spreadsheet, 
and it's just like you left it. 

With up to ten different programs at your 
fingertips, you'll have instant access to your 
darabase, ommunications, spelling checker, 
spreadsheet, word processor, RAM resident 
uriliries, languages, anything you like. 

Reach deep into expanded m emory. 

This could be the best reason ever for 
owning an expanded memory card, Like rhe 
Imel Above Board , ASTRAMpage, or any 

Inquiry 328 

card compatible with rhe L/I/M Extended 
Memory Standard. 

Software Carousel puts programs into 
this "high-end" memory for temporary 
srorage when they're not in use. And 

switches them back out when 

You know what happens if 
you try loading rwo or mote RAM resi­
dent utilities at once. You 
get crashed keyboards, 
frozen screens, all kinds of 
interference between pro­
grams fighting for control. 

With Software Carou ­
sel, you can have as many 
accessories and utilities on­
tap as you want. Just load 
different ones in different 
Carousel partitions. Since 
they can't see each other, 
they can't fight. 

The easy way to 
max imize PC powe r. 

With all this power, you 
might think So~ware Car­
ousel is complicated and 
difficult to use. Not so. Set 
it up once, and ir wi ll re· 
member forever. Better still, 

Carousel will look for the programs you 
use mo t often, and optimize them for 
the quickest access. 

Special holiday offer ­
free• SoftLogic software. 

As a special holiday bonu , you can 
get another SoftLogic Solutions product 
free when you buy Software Carousel and 
Disk Optimizer- the software th~t speeds 
up your d isk by cleaning up your fi les. 

Take your cho ice of e ither Cubit or 
DoubleDO S. 

See the coupon below for derails. But 
don 't wait. T h i offer expi res December 
31, 1986. SoftLogic Solutions prod­
ucts are ava ilable at your software dealer. 
O r by ca ll ing SoftLogic Solutions at 
800-272-9900 (603-627-9900 in NH) . 

I Free Holiday Offer! r 

Buy Software Carousel and Disk Optimizer and ge t \'Our choice 

I 
I 

of ei ther Cubit- the software that packs more darn onto less d isk II 
space-or DouhlcOOS- the software that lets you and your com­
pute r wo rk o n twt> different tasks at o nce. 

I Enclose pmof of purchase for Software Carousel and Disk I 
Oprimizer. both registration cards, rh is coupon, and $5.00 (check 
or money order) for shipping and handling (UPS) . Offer expires 
Dec. 31, 1986. Allow up to four-weeks for delivery. 

I YES! Please send my free copy of 0 DoubleDOS 0 C ubit 1 

(check one) I
I Namc~------------------
1 A<MrOM / 

C"y Srnrc __Zip II So LoG 
I 

Sofrlogic o lut ions. Inc. 

530 Chcsmut Srrccr >I7Y"' 
 ''C I 
Manchester, N H 0 IOI 'C' .1. · '.I! 
(800) 212.9900 S 0 LU T I 0 N S I (603-627-9900 in NH) ! 

I ~SoftwareCarousel$49~~ I
L ______ __ ______________ _J 

•plu.!i $5.00 :shipping rmd hondliht;. 
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DeS111et C 
now II\ ith 32-Bit Pointer 01Jtio11. 

c 8 8 .......... .. .................... .s till $ 1 0 9 

T he ed itors' cho ice for fas t compila tion and execution. T he 
1>ricc/pcrformancc winne r in a ll major C benc hmarks since 
I983. Inc ludes Compiler, Assem bler, 13i nder, Libra rian, 
faccution Profile r and Full Screen Edi tor. Supports both d isk 
and memory resident Overlays. Contains both 8087 and 
Soflware noating point support. Full STDIO library. 

Large Case Option .................... $50 

Makes a great C Compiler even belier. Adels 32-13i t Pointers to 
C88 so you can utilize all of vour PC. Groups scalar and static 
data for fast access. Supports the D88 debugger. 

D88 .......... ..... . .. ... ... . ..... .. $50 


Gain most of the benefi ts of an interpreter while losing none of 
the run-time speed of the C88 compiler. Display C source and 
variable contents du1ing execu tion. Set breakpoints by function 
name or line number. Examine a11d set variables by name using 
C expressio11 s. 

orda direc t from: 

C Ware Corporation 
505 W. Olive, Suite 767 , Sunnyvale, CA 94086 U.S.A. 


(408) 720-9696- Telex : 358185 

We accept VISA, MasterCard & American Express 


urabemetal 
construction 

0 Gold-plated contacrs 
O All pins switc/'1ed 
And now. backed by a 
lifetlme warramy. 
Visit your foca lDATA 
SPEC deafer and see our 
full fine of slim style data 
switch boxes and orher 
computer accessories. 

[]){]Ji](]J ()(J(]a ~ m11!!n:zv41,1+w;•nt-et33J\i·t·!!i 
A D.lll'~ON OF AU~NC( At$t•Ht:~ C,O'IPORAriON 

20120 Plummer Street• P.O. Box 4029 •Chatsworth, 
CA 91313 • (818) 993-1202 

In Japan: Call Data Spec Japan LTD., Tokyo, Japan, Tai. (03) 774-7741 

Inquiry I 02 for End-Usel"5. 
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RS-232 HANDSHAKE CONTROL 

otorl .st/tech f802, fro• rchecketta (Rick Checketts) 

How do I control the AtorJ ST RS-232 handshake lines 
from on oppl icotion, notably the RTS line to make the 
modem hong-up, etc.? I hove tried using Giaccess, 
Ongib i t. etc . , without much success. Con anyone give me 
o function coll that wl II work? 

otorl.st/tech #805, from jruley 
o comment to message 802 

Use the Rsconf(this,that,the_other) .•. this wi 11 let 
you turn handshaking on and off (it hos o handshaking 
porometer) end will give you very tight control using 
the MFP registers . Hope that helps! John~-

otorl.st/tech #811, from rchecketts 
a comment to message 805 

I hove looked up Rsconf and, while I con see how to set 
it up to do the hondshoklng for you, I still cannot see 
how to control the lines myself . How, for Instance, do 
I turn DTR on or off? Thank you In advance. ~Rick~ 

otorl .st/tech #812, from sgrlmm 
o comment to message 811 

To turn DTR on : 
Offg ib i t(0xffef); 

and 	off : 
Ongibit(0x10); 

You hove to linclude <osbind.h>, of course . 

8-BIT-TO-ST GRAPHICS 

otorl.st/tech f831, from stovosmlth (Stove Smith) 

As on avid fan of tho old Atari 8-bit computers ond o 
possible future owner of tho new, 1 om particularly 
interested in the machine's grophics copobilitios . I 
know bosical ly that h i-res color is 640x200 with 4 
colors, and that lo-res hos 320x200 with 16 colors, but 
what else is there? ls any of the older hardware 
carried over, such as player/missile (sprite) graphics, 
etc . ? Is there o 16-bit Antic display processor? How is 
the d isplay memory configured? At o fixed location 
(l i ke IBM) or con it be moved around anywhere in 
memory , I i ke the old 800? 

Please forgive ol I the ignoront questions, but I'm 
bos icol ly a v i deo-game programmer who's been locked up 
in a Mess- DOS world for the lost two years! 

Any insightful comments would be most appreciated . 

otarl.st/tech #832, from bwobster (Bruce Webster, 

Consult Ing Editor, BYTE) 

a comment to message 831 


Steve: 

I'm certainly not the most experienced ST graphics 

programmer (OK, guys, stop snickering), but I con 
probably g ive you the basics. No, there is no hardware 
ass ist (missile graphics, display processor) for 
graph i cs . There •ore• a series of low-level graphics 
rout ines that you con col f, which may save you the 
hass le of wr i t i ng them yourself . Display memory con be 
configured on ony 256-byte boundary ond ofwoys tokes up 
32K. The graphics mopping is on interesting interlace 
approa c h . for hi-res (640x400x2), each bit represents 
one p ix el on the screen, starting in the upper left 
corner ond go ing across ond down, i.e . . the first 80 

[continued) 



BALANCE OF POWER. 

Introducing the new power in AT-class personal business computers. The NEC Advanced Personal Computer nT. 
You're the kind of person who's very serious about personal computers. The kind of person who will never settle 

for just a powerful machine. Or just a compatible machine. Because you want them both. You're a Power User. 
And the NEC APC IVrM is the one machine that strikes a perfect balance between compatibility and power. 
Because the APC IV offers both 6 MHz and 8MHz processing speeds. 

~A /~n,-r-,hA ~~,, ,'~,So you can run all the industry standard software. Like Lotus 1-2-3.™ dBase / ffjCe/ P'/ ff P'/te. ~, 
HI .™ Multiplan.™ Windows.™ You name it. 

Plus the APC IV has the power of NEC behind it. The $I 0 billion leader 
in computers and communications. So you never have to worry about NEC
support. The new NEC APC IV. Because sooner or later, you're going to have 
to take it to the limit. For more information, call NEC at 1-800-343-4419 (in 
MA 617-264-8635). NEC Information Systems, Inc., Dept. 1610, 1414 
Massachusetts Avenue, Boxborough, MA 01719. NEC In formation Systems, Inc. 

C.&C.Compu1ers and C.ommun 1e.nt1on!I 
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bytes represent the first row . The very first pixel 
(upper left) Is the high-order bit of the first byte. 
For med-res (640x200x4}, eoch polr of words represents 
16 pixels; corresponding bits in those two words 
represent pixels. Confused? Well, I f the screen is 
located at, soy, $78000, then the upper left pixel Is 
represented by the high-order bit of the words at 
$78000 and $78002. Those two bits yield a total of four 
values, which ore looked up using o color table. For 
lo-res (J20x200x16), groups of four words ore used; the 
upper left pixel is represented by the high-order bits 
of the words ot $78000, $78002, $78004, and $78006 . 

.. bruce . . 
(Did I get It right, guys? Huh? Did I? : - } .. bfw . . ) 

otori.st/tech f8JJ , from Jlm_kent 
a comment to message 8J1 

Yes, we hove no sprites, or no hardware sprites at 
least. There's no real equivalent of the Antic display 
processor . You con set up horizontal blank interrupts 
and do some of that stuff with the processor . Boslcol ly . 
the ST is just a real sol id 68000 machine with 16 
colors out of 512. 

The display memory con be put on any 256-byte 
boundary. You con double-buffer. Scrolling ls a little 
harder; in fact, you con only scrol I horizontol ly 16 
pixels ot a time ond vertically about 5 pixels at a 
time (or is it 8?}. This is without moving data in 
memory . The 68000 wi II scroll vertically by moving 
memory at about 100 frames/sec, though. 

The screen layout is "interleaved bitplones." In 16­
color mode this means thot a pixel wil I be obit in 
each of 4 consecutive words, 16 pixels in 4 words, the 
next 16 in the next 4 words. The color selection is 16 
colors out of 512. The woy this works is 8 levels each 
of red, green, ond blue. Try to check out Neochrome and 
a couple of video games at a computer store. 

otorl .st/tech f8J4, from )son (Jez Son) 
o comment to message 8JJ 

Jim ­
How on earth do you hordwore-scrol I *ANY* amount on 

the ST!? · 
You soy that you con scrol I 16 pixels at o time, and 

vertical 5 pixels ot o time? 
I know how . to do it in assembly code, but ore you 

' saying there is o hardware funct ion that scrol Is the 
screen!? 
-- Jez. 

otori .st/tech f8J5, from jlm_kent 
o comment to message 8J4 

Jez , I om sleepy . Come to think of it you can't scrol I 
hor i zontally without moving memory, and even then you 
con only do it quickly 16 pixels ot o time. To scrol I 
verticol ly you hove to figure out the least common 
multiple (or is it greatest common denominator) of 80 
(bytes per I lne in the screen) ond 256 (the screen 
ol i gnm~nt BS) ond just set the screen pointer where you 
wont. If I hadn't been up ol I night I'd figure out if 
this was 5 pixels or not . 

otor I . st /tech #836, from j lm_kent 
o comment to message 8J5 

Actually in o color mode it's 160 bytes/ li ne . 8• 160 = 
1280 = 16•16• 5 = 256•5 ... so moving the screen pointer 
8 l ines down wi I I also be on a 256-byte boundary, 16 
fines in monochrome. Sort of course scroll ing, but not 
much overhead . Lets see, 200/8 = 25 ... so 25 steps to 
scro I I off the screen . If you timed it so i t took I ess 
than a second it'd probably look pretty smooth even . 

otorl . st/tech f8J7, from ~pock (Don Miine) 
o comment to messoge 8J5 

Aw, and I hoped you were going to give me o hardware 
method . Is there ony quick woy to scrol I portions of 
the screen (I.e., without moving every word yourself)? 
Restricting it to byte or word boundaries is no 
problem. 
--Don Milne . 

otorl .st / tech #841, from chrlskuku (Christoph Kukulles} 
a comment to message 837 

There is no way to scroll by hordwore on the ST. You 
hove to do it all by yourself (MOVEMs) or use the 
appropr i ate GEM or bitblt line-A functions. See earlier 
discussions in this topic . There is also o way to 
manipulate the video controller register, but I haven't 
gone happy with that. You cannot scrol I portions by 
this mea ns and screen wraps ore difficult to handle . 
l"ve written a VT100 emulator that also emulotes the 
single- and double-width characters, three different 
fonts (one copied directly from the VT100-chorocter 
ROM). and I did al I scroll Ing, ful I screen ond partial 
(in windows) . by hand, by using assembler mixed with 
GEM, l i ne-A and AES functions. The resulting scrol I ing 
In the windows sti 11 doesn't look overwhelming, so I 
wished we hod o hardware scrol I, too. 
Chris 

otorl .st / tech #866, from dmlchoel (Decorte Michael) 
a comment to message 831 

If you ore into games, wait a I ittle while unti I o 
bigger selection comes out. By then the prices may come 
down some more and there wi II be a bigger selection 
from programmers that hove hod the benefit of hocking 
on the ST for o year or two ond con teach it to do some 
really nice things . (To see what I mean toke a look at 
the old Atari 800 games. then look ot the newer ones . 
There is a big difference, right? It comes from hocking 
o long time on o computer . ) 

otori .s t/tech l86g, from jimomuro (Jim Omura) 
a comment to message 866 

We 11111 . It a I so comes from the fact that memory got 
cheaper so more people started to buy bigger computers. 
Some of the early stuff for many of the early home 
computers were octuo l ly quite amazing when you look at 
them in detoil . Justo coup le of examples that I don't 
feel hove •ever• been surpassed within the confines of 
the hardware they were designed for ore the origina l 
Star Raiders, Tandy's Skiing for the Color Computer, 
and Tandy's DinoWors, olso for the earliest Color 
Computer . 

The IBM section begins with an unusual problem: A user finds !hat his 
!BM isnt compatible with his clones! BIXen quickly come to his rescue. 
The section continues with a look at the issue ot "parking" the heads ot 
hard disks. An assembly language program for parking heads, with in· 
structions on compiling it from Debug, is included. 

THE CLONE WARS 

lbm.pc/hordwore #1137, from jsprowl (Jim Sprowl} 

I r an i nto on inte rest i ng headache today. A program 
that hos been running hoppi ly for several weeks 	on 

(Wnl im1edl 
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$89 Price 
•Separate ompilation 
• ati e Code Generation 
• Large M enJ<)ry M del Support 
• Multi1asking 
•Powerful Debugging Tools 
• omprchensive M od ul e Library 
• A ailable for the P and the VAX 

Use LO !TECH MOD LA-2/ 6 to 

decrease your vera ll development cycle 

$]99 
Special 

Holiday Offer 

to the power of LOG l'TECH 
-2/86ata ·avingofnearly 

off our usual low prices! We're 
offering a complete to 1 et includjng 
our compiler witJ1 0 7 supp rt (for use 
with or without an 087 , ur Turbo 

and pr duce m re reliable. more 

mainto inabl · le. e WINDOW PACKAGE S49 

Bui ld windows into your programs. eatures• LOGITECH 
vi n u al sere ns, color su ppon. overlapping • MODULA-2/86 S89 
wind wS and H \lilri....ty Of borders.

lncludes Edit r,RunTimc y ·tem.Linkcr. 
80 7 of1ware - mulation, Binary Coded 
Decimal (B Dl Module, Logite h's c m­ e MAKE UTILITY $29 
pr.... hensive library, Uti lity to genera te 

Figures out dependencies and automatically standard .E E fil . A D more! 
sel c ts 111 du l ;rffecL d by cod ·hangi..;s 
t minimize recompila1ion and relinking. 

a LOGITECH MODULA-2/86 
• with 8087 Support $129 • CROSS RUN TIME Sl99 

IW Debugger and ROM Package 
a LOGITECH MODULA-2/86 till avai lable at an introduc1ory price! 
• PLUS Sl89 
For machine. with 512K of RAM . TURBO PASCAL to S49
ln Teases compilation pei..;d by 50%. MODULA-2 TRANSLATOR 

''1111"bOPascal . . . is a ve1y gond system. 
• RUN TIME DEBUGGER 811t don 't make the m1~·1ake oft1:1 ing 
• (Source level!) S69 to 11 e it /or large progm111.1·:· 

Niklaus Wirth* he ultimate professi nal's t0ol! Displa 
source, dn ta,call chain and raw memory. Our Translator makes it even easier for 

et brea k p ints, variables. pinpoint bugs Turbo users to step up to Mod ul<1·2 6. 
in yours iu r ·el 11 changesyourTurbosourceco le 

into Mod ula-2/86 source, solves all the 
inc mpai.ibilities ,and translat.es lhe - UTILITIES PACKAGE $49 
funcrioncalls ofTurbo in t Moclu la-2/86 

Features a P st-M rtem Debugger (PMD). pr cedures. Implements the c mplete 
lf our pr gram crashes at run-Lim the Turb librnri ! 
P ID allows you toanalyzethestaLUsof 
1he pr g ram and locate the error. AJso 

a ll fo r informatio n about O LJr VA VMS
includes a Disassembler, Cro Ref ;·ence version , it..: Lict:nsc, Unive rsity Discou111s. Dealer 
U1ility, and Version that allows conditi nal · Dis1ribut r pricing.
compilali n. JO Day Money Back Guurant~e! 

To place an order ca ll o ur pecial c II free 
number:LIBRARY SOURCES $99 800-231-7717 

in California 

cus1omi:r.a1jon r exemplification. Inquiry 193 800-552-8885 
ource code now available for 

•.,'"' N(H"lrll; d In ~Uttrn Conim.:npia. Au.:uM - l!flh!mher fl)X5. urhri Pn,cnl l:i u rci.:1""h.trcd tn1de111nrk or Dorlund Int ·rnullonul, 

to Modula-2/ 6Translator, Run Time 
Debugger and Utilities in ne holida 
package a t a special price! 

................•.............. 

YES I wa nt 10 s te p up 10 

• 
L IT = H MODULA·2186! •

•Herc 's the cun figun u ion I'd lik..: : 

D ·, ec: ia l Ho liday Package $199 : 
•• 

D Logitec h Modu la-2/ 86 S89 : 
D with 8087 uppon Sl29 • 
D r' lus P ..c kage $189 • 

• 0 Tu rbo 10 Modul<1 T n 111s l:i1 r $49 
0 Run T ime Debugger S69 
0 U ti lilic;: · Pac kage S49 
0 ibra ry Sources 99 
0 W ind ow Pac kag.; . 49 
D Ma ke;: U tility S29 
D ROM Package $ 199 
Ad d 6.50 for ' hippi ng a nd ha ndl ing. Ca lif. 
n:::s id ..:::n 1 ~ adc.I a pp/i <.;ahk: st1lcs rnx . Pr ice::~ va lid 
1n .S . o nl y. • 
To ta l Enclosed 

D Visa D Maste r a rd 0 C heck Enclos.;d 

C:ird Numhi.: r 

S1).! 11.11urc 

\l a me 

;\dd rcs-. 

Sr au: Zi p 

Pho nt: 

~ LOGITECH 
Lo;: i1 ..:ch. Inc. 

805 <.: l<.:rn n ' Blvd . 
Redwood i1y. CA '14011) .•••• 

Tel: -11:;.3(,5.9, 52 

In Europe : 
Logi tec h SA . Swi1zc rh.111d • 

,;• 
In I ta ly : Tel: 39·2·2 15-562- ••

Te l : -1 1 ·2 1·87%~6 

• • • • • • • • • • •••••• ...,., 
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BEST OF BIX • BEST OF BIX • BEST OF six ·, . . ' .. 

Compoqs (8088 ond 80286 mode ls) and Zeniths (Z-151s and 
Z-158s) suddenl y bombed ot one point when tested on on 
TBM PC xr. The program accesses the screen exclusively 
through ROM BIOS Interrupt 10h, doing such things as 
positioning the cursor, writing character+ attribute, 
scrol I ing, and clearing windows (by using scrol I and 
setting the number of I ines to zero). Are ther·e any 
"traps for the unwary" in JNT 10h that might be 
tripping me up on the true-blue product but permitting 
me to run on the clones? I shal I be tack I ing this one 
on Friday, and would welcome ony suggestions. 

lbm.pc/hordwore f113B, from dmlck (Don Wick) 
o comment to message 1137 

One that comes to mind quickly, Jim, is the hardware 
scrol I ing of the Zeniths; but I don't know if the 
Compaqs do that or handle it gracefully or what. Make 
sure the "set scrol I mode" Isn't cal led, is al I I can 
soy (AH=100), though the IBM BIOS looks like it'd just 
ignore that coll. Otherwise you got me. 

lbm.pc/hardware f1141, from dondumltru (Donald Dumltru) 
o comment to message 1137 

It seems to me that there was o problem with the BIOS 
scroll function trashing the BP register. I haven't run 
into it personally 'cause I use Fonsi-Cansole (which 
completely replaces the BIOS video functions). It 
should be easy to verify whether BP gets trashed or not 
from the BIOS listing in the Tech Ref. 

Donald 

lbm .pc/hardware #1145, from jsprowl 
a comment to message 1141 

>INT 10h problems on IBM PC 
So scrol I may clobber BP, eh? That is where C instructs 
me to save o pointer to the stack that is restored os 
the stack pointer ofter on assembly language program 
runs. That could very we! I be the prob I em. Thanks for 
the tip. I shol I begin by checking for a clobbered BP 
register whenever the "scrol I the window clear" 
function is cal led. 

lbm.pc/hardware #1146, from dondumltru 
a comment to message 1145 

lf you wi 11 look in the Tech Ref BIOS I ist ing (for the 
o lder XT), you wi I I see around line 3356 o bunch of 
pushes to save registers (BP being noticeably absent). 
Then around I lne 3858 (in a procedure that gets cal led 
by both scrol l_up and scro l l_down) yo~ see BP getting 
stuffed with something useful (which gets used when the 
procedure returns to Its caller) . Nowhere ls BP saved 
(or restored) by the scrol l_up and scrol l_down 
routines . 

Oops. 

Donald 


P.S. This is particularly insidious because high-level 
languages almost always use BP to keep track of 
varlob le s on the stack. If you trash BP, it wi 11 point 
to o "random" place In your stack segment. Just think 
how long it could toke to figure out what's going on ... 

lbm .pc/ho rdware f1151, from dmlck 
a comment to message 1146 

Yeah, I'd heard of this. Someone (perhaps even on SIX) 
wrote o little routine to Intercept INT 10h ond save BP 
locally, then pass on the cal I. Was that you, Don? Good 
idea for IBMs. anyway , it would seem, In part icul ar if 
you're using some kind of driver anyway . I wonder if 
ANSI.SYS contains a BP save to isolate me from 
problems? I've used ANSI on the XTs almost since we 
unpacked them . . 

lbm.pc/hardware f1155, from J•prowl 
a comment to message 11415 

>BP clobbered by IBM PC INT 10h bug 
Sure enough -- that was the problem. Today I simply 
went through ol I the assembly language I I stings and 
searched for al I cal Is to "int 10h." I simply inserted 
"push bp" ahead of "Int 10h" and Inserted "pop bp" 
fol lowlng "int 10h" everywhere, ond my IBM PC and XT 
problems disappeared completely . 

This one "tip," which probably saved me 4 to 6 hours 
of debugging and testing, has more than pa l d me bock 
for ol I the time I hove spent helping others on BIX. I 
am really grateful for this assistance. Thanks to al I 
of you. 

GANGPR0-8- meets time- critical 
production needs. This upgraded 
unit simultaneously programs 
eight EE/EPROMS with speed. 
rellablllty, and accuracy. Non ­
technical personnel can efficiently 
learn to operate GANGPR0-8 
within 30 minutes. 
• Programs 2716·27512, 27513 

!Incl. A versionsl. 68764 &87C64/128 
•verifies at 4.75, 5.00, and 5.25 


vccmargins 

• Isolates and displays the 


location of any failures 


• Fast, Intelligent algorithms 
• RS232 option for up/ 

download to any computer/ 
Includes IBM PC software 

compare features. compare 
price; then make the Logical 
choice. 

IT'S LOCICAL 

For details. write or call : 

1321 NW 65th Place 

Fort Lauderdale. FL 33309; 

1305) 974-0967; 

toll free 800-331-PROM 

TELEX 383142 
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LOGJMOUSE C7 
NEW 

LOGIPAINT-&-DRAW 

To place a credit card order call our 
special toll-free number: 

800-231-7717 
Call to ll-free in California: 

Just for the holidays we've wrap­ . ­
ped up LOG I MOUSE and its Plu - . . . . - LOGICADD- Generic S ftware with Generic CADD and r . . .. 1··. 

t· -· . CADD 2.0 and Dot Plot PC Paintbrush into lhe graphics i . . . 
package of the year. LOG IPAINT­ ! ·1 Generi CADD is the sensational. 
&-DRAW is the completegraphi new ADD package that offers
toolkit for combining freehand the fealu res and perfonnance of b igb­
and technical drawing. priced at an unbelievably low price. Tbe

U e LOGIPA INT-&-ORAW to design package als include DotPlot. the add- n 
our holiday greeting. enhance your utility that turn your clot matrix printer

spreadsheets,graphsand memo ,or create into a pl uer.
and personalize a map r mechanical. Just 
create y ur CADD drawing.import il into 
PC Paintbru h. and embell i hit with paint 
sk tches and fancy fonts. LOGIPAINT -PCPaintbrush 

La saving of almost $50 offour usual low •PC Paintbrush is the most advancedpri ·es.LOGIPA INT-&-DRAW is a ho liday •
paint et a ai lable f r the P . Its thepackage ou can't afford to pass up. : 
preferred choice ' f pr fe ional user . 

but with it icon menu for both 
I 
I graphics and text it' ea · and 

fun~ rbeginnersaswell.11 offerC: ·n •,I~~ '. '. ~~ 
comple1egraphiccapabili1i as·1· ' ..·?.fil··-f•LOGIMOUSE C7 1I I 11 II ! ~ ,, 1 well as LI type fonts and a palette

with Plus Software or 16 colors. 

LOGJMOUSEis t.he high resolution 
200-dot-per-inch mou e that is ideal for 
ADD and paint. Ir c nnects directly to LOG IMOUSE $199 

the s rial port of any IBM PC/XTIAT or with Borlancl's Reflex 
c mpatibl . with no pad or external power 

Re rtex. Borla nd's amazi ng Jata­suppl required. The Plus Package is our 
bllsc ma nagemen t prog ram . fli eslop- if-1he·line mouse software featuring a 
with L IMOUS ! We o fk r pop-up menu ystem.an aut matic mouse 
Re fl ex with LOG IMO SE a nd c mfigurator,a unique mouse interfa e for 
the Pl us Package Software at aLotw 1-2-J.and a mouse ha.c;ed text editor. 
vcr spec ia l price! 

Inquiry 194 

LO<"H IOUSF. " a ru111~tcrcd lmilemurk of LOG ITF.CH. Lotus untl 1-2·3 ure trademark> ul lotu~ Dovck.•pntcnt orp_ 
Rullc• ;,,11m1lomurkc>I Borlnnd·Annlylicn. Goneric ADD is u irodcmurk or Gcnuri~ f1wurc. Inc. PC l'uin1hru.h ;, 
u re11l>t~ral thldcmark or z oft orp. 

800-552-8885 

YES I want to add th e power of 
LOG I IOUSE Lo my holidays! : 

0 LOG IPAINT-&·DRAW S2 19 : 
D LOG IMO SE w/Drivcr ~ .O $99 : 
D L GI M 0 SE w/ PI us Software $119 • 
D LOG !CADD w/ Logimouse $189 : 

& Plus Sof1 ware • 
0 LOG IP I T w/ Logimous.: $169 • 

· Plus oftware • 
D REFLEX w/ Logimouse & $199 ••Plus oftwarc 
For my comrtuer model: ____ _ 
30-0 ay Money-Back Guaran tee 
D VISA D Mast.:rCard D Ch.:ck Enclosed 

•dd Sil.SO for sl1ipp i 11 ~ and hand ling.Ca lif. : 
residcn ls add ap pl icah k sa les lax . Prices va lid • 
in U.S. only. : 

••• 
: Card um ber
• 

Ex p ira tion Da le 

• 
: Signa ture 

amc 

Address 

• 
' Ci1y S1mt: Zip 

Ph onl! 

DEALER INQ IRI E WELCOM E 

~ LOGITECH 
Logitt:ch. Inc . 

80:\ Ve1c rans Blvd . 
Redwood i1y. A ') -1 06.1 

Tel: -lt 5-JC>5-')852 

In Eu ro pe: 
Logi t.:ch A. Switze rland 

Tel: -1 1-2 1-1-1'7%56 

http:ystem.an
http:rbeginnersaswell.11
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PC/VI

Full Screen Editor for MS-DOS (PC-DOS) 
Looking for an Ul tra-Powerful Full-Sc reen editor for 

vour MS-DOS or PC-DOS svstcm'1 Arc vo u look inl! for 
i1n edito r FULLY OM PAJ' IRl. F. wi1h· the U IX*VJ 
editor·. Arc you looking for an editor which not only ru n~ 
on IBM-PC's and compat ibles. hut A Y MS-DOS 
system'! Arc you loo king for an edi tor which provide~ 
powe r and flexihilit y for hoth programming and tex t 
edi ting'! Jr you are. then look no run her because PC/VI 
JS HER E! 

The fo ll owing is only a hint of the power beh ind PC'/VI: 
English-like syntax in command mode. mnemoniccomro l 
sequences in visual mode: full undo capahilit : deletio ns. 
changes and cursor positio ning on character. word. line. 
srntcncc. paragraph or global basis; edit ing of files large r 
than available memory; pO\ crful pallcrn matching cupabil­
it v for searches and suh~ti tution s: location marki nl!: 
joining mult iple lines; auto-indcnt mion; word abbrevia­
tio ns and UC H. MUCH MOR E! 

The PC' /V I editor is ava ilable for IBM -PC s and gcneric 
MS-DOS based svstcms ror onl v $149 . For more 
information ca ll or 1vrite: · 

Custom Soft ware Systcms 
P. 0 . Box 678 
1 <Hick . MA 01760 
617-65.1-2555 

The ' IX community has been using the VI editor for 
yea1·s. Now you can run an implemen tation of th1: samc 
editor unda MS-DOS. Don't miss out l n the powe r or 
PC/ VI! 

*11 :'\ IX i, a 1radcmark nl AT&'I Bcll l.ahoratoric, . 

Uft~F BEYOND IBM COMPATIBILITY
nUFL. ii/a MORE POWER PLUS RELIABILITY 

NOVAS TURBO 286 MOTHERBOARD 
• 	Fewer ICs For Greater Reliability­


Only 36 Compared lo IBM 's 131 

• Dual Speeds- 6 & 6 MHz-Keyboard 


or Jumper Selectable (10 MHz opt.) 

• 4 Serial and 1 Parallel Ports 


On Board Option 

• Expandable to 1 Megabyte RAM 
• Complete with Setup Program 
• AWARD BIOS $ 
•Socket for 80267 495 OEM 
• Rechargeable Battery On Board for Clock 
• 0, 1 Wait State. Jumper Selectable. Hardware reset port. 

NOVAS 1000 EGA BOARD 
• Supports EGA, CGA, MDA 
• 640 	x 350 Pi xels EGA 


640 x 200 Pixels Color 

320 x 200 Pixels Color 

720 x 350 Pixels Monochrome 


•Parallel Port on Board $
• 256K RAM on Board 195 OEM 

NOVAS TURBO 286 10 MHz SYSTEM ... ... $1395 
Includes: 640K, 8110 MHz Turbo Speed, 1 S/ 1 P, 1.2 Meg . Dr., W. D. Controller 

NOW AVAILABLE: XT SIZE 

NOVAS TURBO 286 MOTHERBOARD 


Quantlly: 1·$495; 2·5·$435; 6·10·S425; 

11·25-$395; 26-up-$390. 


W. D. Controller for AT ... $180 192 W Power Supply .. $95 

AT look-alike Case ....... $75 Keyboard for AT . . . ... $65 


COMPUTRADE COMPANY 
780 Trimble Road , Suite 605 Tel : (408) 435-2662 

San Jose, CA 95131 Fax: (408) 435-5458 


• IBM & AT tuo m:idomarks of ln1ornadone.I Business Machines Corp. 
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A PARKING PROBLEM 

l bm . pc/drlves f367, from omoib (Andy Mo lb ) 

I was unde r th e impression that t he Seagate ST225 
park ed the heads proper l y on power-down and that th is 
would not be a problem. Am I correct? If not, wh a t 
would be o goad way to pork t he heads before the system 
is turn ed off? 
Than ks . 
Andy 

ibm . pc/drives f368, from borryn (Barry Nonce) 
o co mment to message 367 

And y , the fol lowi ng assembler program wi I I park the 
head of drive "C." You con enter it v i a Debug (do you 
need the procedure?) or you con assemb l e it with MA SM. 

; copyright (c) 1985 Barry No nce 

code segment para 
assume cs :code. ds : code 
org 100h ;w il I be a . com f ile v i a 

;exe2bin 
pork it proc for 

start: mov ox , 1100h :oh 11 = reca l ibrate 
mov dx . 0080h ;select f i r st ho rd drive 
Int 13h ;do the recalibration 
mov ox, 0800h :oh 08 get d isk par ms into 

:CX/OX 
int 13h 
mov ox. 0C00h :oh 0C = seek 
mov dx . 0080h ;se lect first hard drive 

;CX st i t I con ta ins max cy I , 
;max sector from get-disk 
:-parms 

int Oh :do the seek 
int 20h :a 11 done ... exit 

park it endp 
code ends 

end start 

ibm.pc/drives f369, from mhoos (Mark Hoos) 
o comment to message 367 

You mig ht also tr y TI MEPARK.COM i n the archive file 
cal le d HAASUT!L . ARC in th e IBM . ARC section of Lis t ings . 
It' I I pork your drive 's head ou tomoti co l ly ofter a 
specified numb er of mi nutes ( i.e., TIMEPARK 5 toke s 5 
minutes) of inactivity . 

lbm . pc/drlves #370 , from petewhite (Pete White ) 
a comment to message 367 

There ore numer ous programs ovoi lob le to por k the heads 
on an ST225 . I f you hove a pr oblem , B!Xmoi I me an d I ' I l 
send you a few . What system? (Soy "Leadi ng Edge . ") 

tbm.pc/drlves #371, from petewhlte 
o comment to message 369 

Just be a b it ca reful on TIMEPARK . It soys i t doesn't 
in t erfere , but it could cost you keystrokes in certain 
applicat ions If the timing Is r igh t . But use it with 
"TIMEPARK 1" and wait o minute . I I Ike borr yn's better . 

lbm . pc/drlves f372, from bbrown (Bob Brown) 
o comment to message 370 

Pete , I ' d be interested in o d is course on head par k ing , 
i n theory and in practic e, os it oppl i es to the ST225 . 
My early experience is with mainframe-type drives , 
which unload the heads (i . e. , move them completely off 
the disk surface and out of the way) when power is 

{conlinued) 
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New GPS Series: Tek sets 
the pace with SmartCursors™ 

and push-button ease. 
Work faster, smarter, with two new 
general purpose scopes from 
Tektronix. The fou r-channel, 100 MHz 
2246 and 2245 set Lhe new, last pace ror 
measurements at the bench or in the 
r1eld. They're easy lo use and arford, by 
design. 

On top: the 2246 with exclusive 
integrated push-button measure­
ments. Measurements are accessed 
through easy, pop-up menus and imple­
mented al the touch or a button. Mea­
sure peak volts, peak-Lo-peak, ± peak, 
de volts and gated volts with new hands­
ofl convenience and on-screen readout 
of values. 

SmartCursors '" track voltmeter mea­
surements in the 2246 and visually indi­
cate where ground and trigger levels are 
located Or use cursors in the manual 
mode for immediate, effortless measure­
ment of waveform parameters. 

Both scopes build on performance 
you haven't seen at the bandwidth or 
prices. Lab g rade reatures include 
sweep speeds to 2 ns/div. Vert ical sen­
sitivity or 2 mV/div at rull bandwidth for 
low-level signal capture. Plus trigger 

Features 2246 2245 
Bandwidth 100 MHz 100 MHz 

No. of Channels 4 4 

Scale Factor Readout Yes Yes 

SmartCursors '" Yes No 

Volts Cursors Yes No 

Time Cursors Yes No 

Voltmeter Yes No 

Vert ical Sensitivity 2 mV/div 2 mV/div 

Max. Sweep Speed 2 ns/div 2 ns/div 

VerUHor Accuracy 2% 2% 
Trigger Modes Auto Level, Auto. Norm, TV Field , TV Line. Single Sweep 

Trigger Level Readout Yes No 

Weight 6.1 kg 6.1 kg 

Warranty 3-year on parts and labor including CRT 

Price $2400 $1875 

sensitivity lo 0.25 div al 50 MHz, lo 0.5 
div al 150 MHz. 

Accuracy is excellent : 2% al vertical , 
2% al horizontal. And four-channel 
capabi lity includes two channels 
optimized ror logic signals. 

Best of all , high performance 
comes with unmatched 

convenience. You can 
see it and feel il 

- in the 

responsive controls and simple front­
panel design, in extensive on-screen 
scale factor readouts, and in 
simplil ied trigger operation that includes 
Tek's Auto Level mode for automatic trig­
gering on any signal. Start lo finish, the 
GPS Series saves steps and simplifies 
tasks. 

Get out in front! Call toll-free today 
to order, to get more details or a vid­
eotape demonstration. 

1-800-433-2323 
In Oregon, call collect 1-627-9000 

Featuring four chan­
nels, flexible triggering, 
extensive CRT readouts 
and push-button ease 
of use, the new Tek 
2246 (left) and 2245 
(above) bring high-qual­
ity, low-cost analysis to 
diverse applications in 
digital design, field ser­
vice and manufacturing. 

ll!ktmnix® 
COMMITTED TO EXCELLENCE 
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removed. I think there are micro-sized hard disks that 
do this, too, but I think the ST225 isn't one of them . 

As I understand "parking," it means moving the head 
assembly to a •1andlng area" on tho disk so that when 
power is removed, the hoods touch down there instead of 
wherever they happened to be . Does the ST225 hove o 
dedicated landing area? If not, isn ' t it better to l et 
the heads land in a random {more or less) place instead 
of in the some track every time? 

lbm.pc/drlves #374, from petewhlte 
a comment to message 372 

There is o dedicated parking area. Leading Edge hos a 
"pork " program that handles several drives (be lieve I t 
or not, "color coded" by o dot on the rear of the 
system). But they also hod the "pork" copobil ity when 
they hod the older systems, which were almost 
exclusively Seagate. Seems I remember seeing a "Debug" 
pork command also. But let's not get too carried away 
wi th parking heads; it ' s usually necessary only when 
you're going to move a drive or move the system where 
it might get a bump . The "voice col I" drives pork 
themselves on power-off, some by bocking the heads to a 
platform so the heads NEVER come near the plotter (and 
let's not ploy with the definition of "near"). I ma ke 
it a hob it to pork the heads on two of my systems al I 
the time as they ore tho ones most I ikely to be ripped 
apart at a moment's notice to test a board that 
"dropped by . " I don't I ike tho "did I or didn ' t I?" 
feeling when I have to backhand the sucker to get the 
cover off! 

ibm.pc/drlves #375, from skluger {Slgl Klugor, 
Doflnlcon Systems Inc.) 

Just thought I'd odd my 5 cents' worth to the parking 
subject (insert nickel, turn knob). 

Most low-cost Winchester drives do not hove a 
landing zone or head retractors . They were designed not 
to get damaged when the head comes In contact with the 
surface due to power-down. High-quality drives these 
days hove automatic head retractors, brakes, an d 
spindle locks. When power is removed, a spring moves 
the heads to the landing zone, a broke slows down the 
spindle, and once it stops, the spindle is locked i n 
place. Those drives clearly don't need a pork uti I i ty . 

If you don't cause any physical shock, there is no 
need to move the heads anywhere s i nce, on the "cheaper" 
drives, they ore designed and tested to do no har m to 
the media . It ls, however, a good idea to move the 
heads into the least-used area on the disk (usual ly th e 
innermost track) If the computer is to be moved . 

As for as TIMEPARK and such utilities go, I'd rath e r 
see them al I 'mv'ed to /dev/nult s i nce they serve no 
practical purpose other than to cause a significant 
delay in access time after they hove done th ei r evi I 
deed. Harmless or not, I'd be wary of anything that 
instal Is itself in RAM and once in a whl le goos and 
moves the heads . 

lbm.pc/drlvee #376, from mhoos 
a comment to •••sage 375 

I think there may be some merit to parking disk hoods 
If you leave your computer on all the time and don't 
wont to worry about power glitches wiping out good 
data. [ have been using TIMEPARK for many months 
without problems . I set it to the maximum t ime al 9 
minutes. That way, if I'm doing anything remotely d i s k­
intensive, it doesn't degrade performance . Most of what 
I do is not disk-intensive, oven less so wi th the 2K 
buffer on the controller, so It's nice not to have to 

remember to move the heads manually every time I get up 
from the machine . 

lbm.pc/drlves #377, from mhoos 
a comment to message 376 

Lot me clarify one thing about TIMEPARK . It porks the 
heads ofter n minutes of Inactivity. Thus, TlMEPARK 9 
wt I I pork the heads ofter 9 minutes of no accesses. If 
you haven't accessed your disk In 9 minutes, then the 
short delay to "unpork" tho heads should not matter to 
you . If you do access tho disk more often than once In 
9 minutes, tho hoods wl II never pork and you wi I I not 
be Inconvenienced. 

lbm.pc/drlves #378, from nickboron (Nick Boron) 
a comment to message 375 

I know that the parking program l use with my 
Microscience 20- Mb dr ives porks the head on cylinder 
639, which is the next-to-last cylinder on the inside 
track . The problem with generic parking programs is 
whether they con tel I which track number is the inside 
track since this varies with different disk drive 
models . For example, tho first program I used was 
parking my heads on track 305, which is fine if you 
hove a 10-Mb drive but is right smock in the middle of 
my 20-Mb drive. 

ibm.pc/drivos #379, from goory (Michael Geary) 
a comment to message 378 

A pork program that doesn't check the disk s i ze is j us t 
sloppy programming. Al I it has to do is issue the 
"Request Drive Parameters" BIOS coll and find out how 
many cylinders the disk hos! 

lbm.pc/drlvos #380, from borryn 
a comment to message 379 

Tho short program posted in message #368 does exact l y 
that . 

ibm.pc/drlves #390, from omolb 
a comment to message 368 

Barry, I would appreciate tho procedure to assemb l e 
your program . I've hod limited experience us i ng 
assemblers and tho one in Debug Just laughed ot me . 
currently have 7 Seagate ST225s in use and would feet 
much better l f the heads wore in their proper p l ace 
when not in use. I hove also downloaded TIMEPARK . COM 
and tho doc f l lo and will start experimenting wi th I t 
soon . 
Than ks for al I tho feedback! 
Andy 

lbm . pc/drlves #392, from borryn 
a comment to ••••age 390 

Andy, hero'• what you do . Capture this message os a 
disk fl lo and use on ASCII-based editor to "cut out" 
tho marked area. Nam~ the resulting file "pork.dbg " . 
Thon invoke the Debug program like this: 

debug <pork.dbg 

Tho result will be a file PARK.COM that you con run 
anytime you want to pork the head on the "C" drive . 

(Tho blank lino before the "R CX" line Is important; 
Ieave I t in . ) 

--- - ------- cut hero ----------­
N PARK .COM 

(continued) 
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WePutMore 
InBusiness 

neElse. 
.~.,r Pr' 

•S \lEG 
~trod Ill 

su. stant1al ly over the past several years. Dot matrix 
pnnters account for over 60 per cent of the total . 
mdustrl'. sales. TOSHIBA bas the larges t percent ~n:ftcr 
all the mdustry 's 24 -pin pri nt head prin ter ·ales~ 

There are more Toshiba 24-pin dot 
matrix printers installed in major corpora­
tions, as well as in medium and small com­
panies, than any other ?rand: 

CJf"U\, . 

1e •• • 
o' ~ . o 
l . .. .. .. 

More than Epson. More than NEC.2 

3M th F ••ts 4More than Brother 
• 

ore an UJl u 
•That's becauseToshiba gives you more. 

High Resolution 24-Pin 

Printer Sales, 1982-1985 


FUJITSU 

TOSHIU 

b Sal.es of 24-pin dot matr ix prin ters have increased 

And during it.s long life it will give 
you letter quality printing at 100 CPS, drafts 
at 288 CPS and picture-perfect dot-address­
able graphics.

The P351 emulates Qume Sprint 115 

and IBM Graphics~ and most major software 
packages utilize it.s expanded command set 
Plus, you can add over 40 downloadable type 
font.son both disks and plug-in cartridges.

The P351 is compatible with the 
IBM PC7family and goes about doing its job 
in tl1e qujetest manner possible. 

Ifyou need color graphics capability, 
there's the new P351C. The 24-pin printhead 
we pioneered and perfected produces high­
resolution presentation graphics on paper for 
reports and on transparencies for projection. 

The P351C will also create multicolor 
transparencies for all software compatible 
with the IBM Color Printer and can output
graphics from Microsoft Chart.9 

So when it comes time to select a 
printer for your office,why not consider the 
Toshiba P351 or the new P351C. They're
both good for business. 

For the name of the Toshiba dealer 
nearest you, call 1-800-457-7777. 
' lnslallc'l.I base figures from Dataquest. l. EJlS!?n is a rej!istered tradem:1rk of Epson Corporation. 2, EC 
isan:gistered tmdemarkofNipponElediicCorporauon.3.8rotherisaregisteredtrademarkofBrothcr 
lnt ·rm1tional Corpor.:1Lion. ~. FUJitSuisarcgisteredtrndcmarkofFl!.iitsuAmerica, lnc. 5. Qwnell i a 
l't!giStered trademark ofQurne Corporation. 6. 7, 8- IBM Gra_phics, IBM PC and IBM Color Printer are 
~l~~~i~1,'i:=not~=~~~I Business Madiines Corporation.9. Microsoft Chart isa registered 

OurP351's 
printhead,for in­
stance, last.s up to -*rl-Ollf­, ~::::======:::::::=:.:==:i 
four times longer
than anyone else's. 

II: 1 

In lbuch with Tomorrow 

TOSHIBA 

Toshiba Amcrlca. Inc.. lnfonnarfon Sysiems Division 
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A 100 
mov ox. 1100 
mov dx,0080 
Int 13 
mov ox,0800 
Int 13 
mov ox,0C00 
mov dx,0080 
Int 13 
Int 20 

R ex 
64 
w 
Q 
----------------- cut here 

lbm.pc/drlves #393, from cdonderson (C. David Anderson) 
o comment to message 392 


Con this program be mode to pork the "D" drive os well? 


lbm.pc/dr lves f394, from borryn 
o comment to message 393 

Sure. For o "D" drive porker (I've named it "PARK­
D.COM" below), just give the fol lowing Automatic 
Response Fl le to Debug, as outlined in message 392 : 

------------------ cut here -----------------­
N PARK-0.COM 
A 100 
mov ox.1100 
mov dx,0081 
int 13 
mov ox,0800 
int 13 
mov ax,0C00 
mov dx,0081 
int 13 
Int 20 

R ex 
64 
w 
Q 
----------------- cut here ---------------- ­

lbm.pc/drlves f395, from cdanderson 
o comment to message 394 

Thanks very much. Two questions. First, why does it 
toke so much longer to execute the second t ime you 
invoke the program (1 second vs. 10 seconds). Second (I 
may be pressing my luck), con one version do both 
drives at once? 

lbm. pc/drives f396 , from borryn 
o comment to message 395 

1. It tokes so long because the program does o 
"recol lb rote" operation before actually sending the 
heads out to the lost cylinder. Sometimes it's 
necessary to do the recol ibrote; sometimes not. It's 
safer to leave It In . 

2. Sure, one progrom could pork the heads of al I the 
drives. In fact, one of the drive parameters returned 
(the second coll to Interrupt 13) is the "number of 
consecutive acknowledging drives attached . . . " So adding 
a little code to the program would make it work for an y 
number of drives. (It already works for any size drive, 
(10 I.leg, 20, or whatever.) It always sends the heads to 

the lost cylinder. regardless of how many cyl inders ore 
on the device.) 

N ·os / 

The Macintosh/Apple II window opens with a discussion of the effects 
(and desirability) of screen-blanking programs lor the Macintosh. Mov· 
ing into the Apple II world, the Bl command parser and a problem with 
MouseWrite are discussed. Finally, there is a brief tutorial on com· 
munications programming. 

SCREENBLANKERS 

[Message #506 is an announcement that Autoblack, an automatic 
screen-blanking program, is now available on BIX.] 

macintosh/news f507, from fronkb (Fronk Soosmon) 
o comment to message 506 

What happens when you run software that uses the 
alternate screen buffer while Autoblock is instol led? 
Crosh-0-Romo? 

macintosh/news #510, from dpallen (David P. Allen) 
o comment to message 506 

just don't understand the need for screensover/ 
blanker programs. What's the trouble with just turning 
down the brightness control? That's what I do. 

Uncle David 

macintosh/news #511, from rschnopp (Russell l. Schnopp) 
o comment to message 510 

The some reason we hove spring-closed doors: Why shou ld 
you hove to remembe r to do it? The computer con f igure 
out when to blank the screen quite nicely. I've used o 
screen bl anke r on my (shudder) PC clone for years . 
. . . Russ 

macintosh/news #512, from tom_thompson {Tom Thompson, 
Technical Editor, BYTE) 
o comment to message 510 

What happens is this: I'm working owoy at my Moc when 
someone needs some tech help (usually o MocSinory 
download or something) . I go help them, and someone 
jumps me about o desk accessory . That leads to someon e 
I need to check o tech ref with on o manuscript, and . .. 
I've been owoy from the Moc for one-half to two hours. 
I hod not planned to be away that long! No matter: th e 
Moe's toke n core of itself by neatly blocking away fi ve 
minutes of activity. That's what screensovers ore for . 
---tom 

macintosh/news f513 , from tom_thompson 
o comment to message 507 

I don't know . On ly thing I know that uses the olternote 
buffer is Megoro i ds . I ' 11 try it out and see . (Hey 
guys. I use my Moc for serious work! :- ) ) 
---tom_thompson 

•oclntosh/news f514, fro• dpollen 
o comment to ••••oge 512 

(conlinued) 
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SlJGQESrED RETAIL PRICE 

WITH INCREDIBLE FEATURES 

• 640K RAM- INSTALLED 
• REAL TIME CLOCK with ballery backup 
• 4. 7718 MHz, software switchable 
• 	FLOPPY DRIVE CONTROLLER ON BOARD 

(So you saue a slot/) 
• 360K FLOPPY DRIVE 
•IBM PCIXT COMPATIBLE 
• 8088·2 PROCESSOR 
• 8087·2 COPROCESSOR SOCKET 
• MS-DOS 3.2 
• PHOENIX BIOS 
• 	 16K ROM, expandable to 64K 
• 4-CHANNEL DMA 
• DETACHABLE 84 -KEY "'AT" STYLE KEYBOAKu 

Mitac has been building quality computers for 
some pretty famous computer companies for 
years. Now we're ready to build one for you/ 

// 


HERE'S EGA COLOR AIYD 
MUCHO MEGABYTESI 

ENHANCED 160T "TURBO" 

IN ADDITION TO ALL THE FEATURES IN THE TURBO 

ABOVE, YOU GET ALL THIS: 


• PRINTER 1/0 PORT 
•EGA BOARD 
• EGA COLOR MOIYITOR 
• 20 MB HARD DISK W/ CONTROLLER 
• REAL· TIME CLOCK W/ BA TTERY BACK{!P 

$ 2 1 9 9 Suggesred rcwU 

milac 
When rel1ability is a decisive factor 

American Mltac Corp. 3385 Viso Court, Santa Clara, CA 95054. Phone (800) 321-8344 (408) 988·0258 in Galilornia. 

Mitsc International Corp. 585 Mmg Sheng East Road. Taipei, Taiwan. R.O.C. Plione: (02) 501 ·823 1: 501 ·2679. 

Telex. 20261 MECTAC. 11942 TA/AUTO; FAX. 886·2·501·4265. 

lflM PO:<I .ind EGA ilfll lf?~ 1r.llMm.:t1 d IJ\W'l\lfiOr\,V 8v$'1'1!1'SS A!~ Corpor.anon 
MS-DOS 1$ i1 11.ld(Yrut• d A!lt'~ Inc 
Pft«·D"i rS..'llr."li."IOm.V.l.olP'1ocn:A r~tJO 
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My observation Is that the fear of screen burn Is 
vastly overblown, especially In block ond white. I con 
remember, when I first got into this business thirty 
years ago, that the old Vldlcon f i Im choin would sit 
there for hour ofter hour on the some 1 . 0. slide. We 
would comment how amazing it was thot It did not burn 
in . .. not in the monitor screen, but on the target of 
the Vidicon. We were real used to the sticky imoge 
Orth icon, which would burn in very badly in only o few 
seconds on o h i gh-contrast scene. But I never recol I 
_ever _ seeing ony significant ofter-i mage retention on 
o Telecine monitor . 

I sometimes go off ond leave the Moc on the some 
image for hours and hove yet to see _any_ sign of 
ofter-imoge. In the old doys if you hod ofter-image it 
was generally from the pick-up tube and not the mon itor 
screen. The remedy was to defocus the comero on o high­
br ightness flat field for o couple hours . That would 
generol ly erase the imoge . 

I om not denying roster burn on o picture tube; 
however , thot tokes years to produce ond results from o 
general deterioration of the picture tube phosphor. 

Uncle David 

macintosh/news #515, from dwlner (Dave Winer, Living 
Vldeotext Inc.) 
o comment to message 514 

But monochrome PC screens ore o different story . I hove 
o PC that hod ThlnkTonk l eft on so many nights that the 
two white bars ot the bottom of the screen hove become 
permanent . Now we just keep the monitor on o BBS 
machine and leave it turned off most of the time. 

I've gotten into the habit of turning off monitors 
ot night before I leave, but, like you. I don't worry 
about it during the day . 

macintosh/news #516, from ccrowford (Chris Crowford) 
o comment to message 514 

My Lise, which hos automatic screen-dim as port of the 
hardware, clearly shows the menu bar for the editor 
when in other programs. My original Moc also shows the 
Apple. "Fi le," and "Edit" items from the standard menu 
bar in just about every application that doesn't 
otherwise cover that section of the screen . 

Of course, the mere fact that such burn is visible 
does not make it o problem . 

PRODOS 81 COMMAND PARSER 

apple/software #302, from jtlerney (John Tierney) 

I hove been trying to use the BI (BASIC Interpreter) 
from machine longuoge end hove run into o problem I 
con't explain . For example, l et's soy I wont to do o 
ca talog from assembly thru the Bl . These ore the steps 
thot I thought I should fol low : 

1. Put the commend ' CATALOG'+$80 in the Input buff er 
($200) 

2. JSR t o Bl command porse ($BE03) 
3. Check $BE0F for error (00 = no error) 
4 . CLC and RTS 

The steps out I ined obove do octuol ly produce o 

cotolog but then I get o "Syntax Error" (sometimes 

two). ls there something e lse I must do before RTS? 

$BE0F is returning $00, so the error is ofter the 

routine is fin i shed . Anybody hove any insight on this 

problem? 

John 


opple/aof twore #303, from mdovla (Morgon Dovie) 
o comment to message J02 

I wos going to plop onto my II~ to try out what you 
explained. I've done thot exact some thing before, end 
successfully. But I did it from o BASIC program . 
Something like this: 

CMD$ • "CATALOG" 
BE03 • 48643 
FOR I = 1 TO LEN(CMD$) 
POKE 511+1 ,ASC( MIO$(CMD$,I)) 
NEXT 
POKE 511+1, 13 : REM put C/R in there ot end 
CALL BE03 

It worked just fine . The "Syntax Error" that you 
get Is tel l tole . What this usuol ly means is that 
Applesoft's te xt pointer hos fol len upon something that 
it doesn't like . If, soy, your routine thot puts 
"CATALOG" into the i nput buffer and col ls DOSCMO 
($BE03) is ot location 768 ($300) in memory, and you 
typed 

]CALL 768 

from immediate mode in order to execute it, guess where 
the text pointer is? Right, it is pointing right ofter 
the 768 (which is in the input buffer). BASIC hoppi ly 
goes out and jumps to $300 to execute your routine . 
Now, when your routine stuffs "CATALOG" into the input 
buffer, it just trounced the "CALL 768" (or even o 300G 
from within the monitor!), and probably the nul I 
terminator that BASIC puts ct the end of your immedlote 
mode command so that lt knows when to stop parsing 
instructions. Also, if you hove o clock cord, ProDOS 
wi 11 pol I it before eoch DOS command and stuff 17 bytes 
{or is 1t 16?) into the input buffer start Ing ot $200 
-- this would also munge your command and anything that 
f o I I owed i t. 

After the catalog is displayed, Applesoft returns to 
continue parsing commands ot its text pointer which ( i f 
in immediate mode) is po in ting somewhere inside the 
input buffer. Of course, you con guess the results : 
SYNTAX ERROR. 

Try doing the coll to your routine from deferred 
mode: 

]10 CALL 768 
)RUN 

See if thot works. If so, your problem i s so lved . 
And you might wont your routine to save t~e f i rst n 
bytes of the input buffer before coll i ng $BE03, and 
then restoring them when done so thot Immediate mode 
usage is okay. 

Of course, this wos all "on-the-fly" speculation. So 
cou l d be very , very wrong about ol I this. But I 've 

hod this sort of thing happen before with DOS coils and 
such. 

app le/softwa re #304, from jerryh (Jerry Hewett) 
o comment to message 303 

You might also wont to try sending low- order ASCI I (bit 
8 clear, Including the C/R) to the input buffer -- Bl 
or ProDOS might be fussy about that . 

apple/software fJ05, from jtierney 
o comment to message 304 

I think you ore right about the problem in the 
immediate mode . I sti I I hod o problem in the de ferred 
mode and solved It by putting o 00 In $BE0F before 
colling DOSCMD. Thanks for your help. 

opple/softwore #307, from •dovls 
o comment to message 305 

lco111i1111ed) 
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SQUEEZE10 n•sASMANY 

SPREADSHEETS 0#ADISK.$719~ 


Spreadsheets are wonderful 
tools, but they have three major draw­
backs: they take up a lot of disk 
space, they take a lot of time to load 
and to save, and they're expensive 
to send electronically. 

Introducing SQZ! 'M from Turner 
Hall Publishing, the spreadsheet 
compaction utility that reduces the 
amount of disk space needed for 

WORKS WITH 

ALL REW.SES 

OF t-2·3AND 


SYMPNONr. 


Lotus 1-2-31& 
and Symphony™ 
spreadsheets by 
80%-95%. And 
cuts retrieve/ 
save time for 
floppy users. 

SQZ! takes 
up less than 30K of RAM and runs 
co-resident in memory with DOS and 
the Lotus program. It works easily with 
popular memory-resident programs 
like Note-It"' and Sidekick':' In RAM, 
the spreadsheets remain the original 
size. Spreadsheets are automatically 
squeezed and unsqueezed during 
normal file saving and retrieving 
without loss of content. 

SQZ! fea tures a communications 
option that reformats spreadsheets 
so they can be sent over electronic 
mail services that normally only 
accept tex t files. And since the files 
are sent in compressed form, you can 
save 80%-90% in transmission time 

HOW TO ORDER. 
Order SQZ' by phone. We accept MasterCard or Visa. 

Or fill out the coupon at the right and send it to us with 
a check or money order. Include $2 shipping ($12 outside 
USA). CA residents add $5.60 sales lax. SQZ! comes with 
a 30-day, money-back guarantee. 

El~~~~~e~~~¥.!~ 

1-800-556-1234 x527. 
(In CA 800-441-2345 x52l)

SQZ! is also available al better dealers. 

-

10 

KB 

on your phone bill. And apassword 
feature lets you encrypt files to 
protect them from unauthorized use. 

SQZ! is simple to use. It's not 
copy-protected so hard disk users can 
install it easily. The user interface 
mimics Lotus: You can even customize 
the defaults. 

SQZ! runs on the IBM<& PC, XT, "' 
AT,"' and 100% compatibles with 
any release of 1-2-3, Symphony and 
VP Planner.™It's compatible with EMS 
memory expansion boards. Every 
package comes with a complete User's 
Manual, the program diskette, a Help 
Hotline number, and a 30-day money­
back guarantee. 

We also publish Note-It, the 
1-2-3 documentation utility. Which, 
we're proud to say, was named 
1985 runner-up Product of the Year 
by lnfoworld. 

Remember, when you're up 
to your ears in data, there's only one 
thing you can do. SQZ! 

~! 
THE DATA SQUEEZER 


FOR LOTUS. 

r-------------,

I Please send me copies of SQZ! at $79.95, plus I 

$2.00 for shipping ($12 outside USA). CA residents add II 	$5.60 sales tax. DIenclose--· Please charge my 
D MasterCard or D Visa. II 
Card II 	 Exp. Dale 

I 
Name 

I 
I ICompany 

I 	 IAddress 

I ~y 	 ~M ~ I
~~~~~~~~~~~~~~~-

Phone (I 	 I 
L 	 8YT12086 .J 

SQZ! and Nole-It are trademarks of Turner Hall Publishing. lotus and 1-2-3 are registered trademarks. and Symphony Is a trademark of Lotus Development Corp. 

Sidekick is a trademark of Borland International. IBM is a regis tered trademark ol, and IBM X T and IBM AT are trademarks of lnlernalional Business Machines Corp. 


VP Planner is a trademark of Paperback Soltware International. Prosram copyright Synex Systems Corp. 
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Inquiry 120 

ZBO Turbo Modula-2 
Created by Borland International! 

Complete programin1n11e11vjronment features WordStar-like 
editor, automatic invocation of editor when compiler detects 
programming errors, and extensive function library 

Turbo Pascal programmers will love It because: separate 
compilation for large programs makes development fast, ad­
vanced capabilities for linking assembly language REL and 
object files, passable open array parameters, and much more 

Easy to use: includes extensions like Turbo Pascal for 110 , 
string handling, multidimensional arrays, and error handling, 
makes use of Modula-2 much less complicated 

Includes multiprogramming facilit ies for advanced applica­
tions, 110 redirection to and from files and devices 

Outperforms "C" compilers for speed of compilation and 
spee.d of execution 

500-plus page Turbo Modula-2 manual included 

Price : $69.95 

Requires Z80-compatlble microprocessor and CP/M cbmpati­
ble operating system 

Dealer and Distributor Inquiries Invited. 
Visa/Mastercard accepted. Add $6.00 shipping/handling in Nonh America. 

actual cost elsewhere. Specify disk format. 

Trademarks: Turbo Modula·2, Turbo Pascal. Borland International: WordStar. 

S PIM, Dighal Research : zao.Zilog. 


E.!J Echelon, Inc. 
885 N. San Antonio Road • Los Altos, CA 94022 
415/948-3820 (Order line and tech support) 

Instrumentation 
• Engineers • Technicians 
• Maintenance • Designers 

Nowadays, there is absolutely no need to do wiring 
and terminal schedules by hand. The same applies for 
lists: terminal boxes, splice boxes, cables, field 
equipment, etc. 

The wildest, most complex wiring configuralion may 
be recorded with the W2 wiring program. For 
example, you can have up to lJ jumpers within the 
same box. Even pair and tracer colors are recorded. 

Every entry is verified for error, continuity, 
availabi lity, etc. There is even an auto-command where 
you need only to enter the first box, and bingo! the 
remaining cables and boxes are selected right up to the 
control room. Fantastic! Not really. And we arc aol 
even talking about ease of use, windows, menus, etc. 

This program has been extensively field tested . lt is 
ready to go now, complct.e with a 90 page instruction 
manual. You can of course develop your own. At least 
500 hours will be needed, and a lot of sweaL AL $403, 
the W2 wiring program costs less than $0.60/hour. 
Can you do better? 

W2 INDUSTRlAL WIRING PROGRAM, $403 
(version 1.2) 
No quoLalion please. Use this add, price is valid for 60 days. 
Delivery, immediate and conditional on acceptance of license 
agreement. U.S. Currency. Net 30 days. 90-day warranty. 

Send purchase order to : 

TECHNO-SOFT, 3555 Berri #1007, 
Montreal, Canada. H2L 4G4 
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That's lntoreeting. I don ' t think the contents of $BE0F 
should be elgnlflcont prior to •oking tho coll. If, 
however, you ore toating thot locotion ofter the coll 
to OOSCMD. it would be. But I don't think you ought to 
do It that way. From whot I've rood about it, the carry 
flog is your indicator of on error occurrence ofter 
col ling DOSCMD. Thot would make sense since ProOOS does 
the same thing. You might want to try: 

JSR OOSCMD 
ace NO_ERROR 
LOA $BE0F ;A-reg now hos error code 

If BASIC.SYSTEM ls os consistent with errors os 
ProOOS is, I' I I bet you don't even need to lood the A­
register with $BE0F after o JSR OOSCMD . If on error 
happens, the carry should be set, and the accumulator 
should contain the error code for you. (Might help to 
cut down on some of the code in your program to take 
advantage of this circumstance . ) 

apple/softworo 1308, from jtlernoy 
a comment to message 307 

Wei I, I'm not sure, but I om beginning to think that 
$BE0F Is not reset ofter an error occurs . Putting a 00 
there before the cal I works fine. I wl 11 look into the 
carry flog . My primary source of info on this Is 
Beneath Apple ProDOS (by Don Worth and P ieter Lechner, 
1984, Roston Publishing) and they don't mention the 
carry flog to detect on error . Makes sense though . 
John 

apple/software 1309, from mdavls 
o comment to message 308 

I'm sure that $BE0F wi II change •ONLY• if on error 
occurred, otherwise BASIC.SYSTEM probably loaves I t 
alone . I've always used the carry flag status after MLI 
and DOSCMD col Is to Indicate an error. It seems to work 
flawlessly . 

MOUSE AND MOUSEWRITE 

apple/hardware f4g7, from rbracken (Rick Bracken) 

Is anyone out there using MousoWrito? I have version 
1.5.7 and the revision C of the Apple Mouse . Everything 
works fine execpt printing . When I go to print I only 
get port of my document prior to MouseWrite crashing. I 
have the Mouse in slot 4, a Super Serial Cord In slot 
2, and the FingerPrint Plus parol lel Interface i n slot 
1, connected to a Panasonic dot-matrix printer . Any 
help or suggestions would be appreciated. 

Ri ck Bracken 

apple/hardware 1498, from jerryh 
o comment to message 497 

The p ~ oblem might be the FingerPrlnt Plus cord -- I 
was recently talking to a developer who was having 
trouble getting this cord to work correctly with his 
program. You might want to try It wit h another card 
(borrow one from o friend, or try it at your locol 
computer store) and see what happens . 

apple/hardware f499, from mdovls 
a comment to message 498 

Right . I could not get my version of MousePoint to 
print through Apple's porollol printer Interface, 
though It worked great with the SSC ond lmagewriter . 

(Does I t hove o printer-Install option or anything 
I ike that?) 

(amlinuedl 



We've been carrying a torch for 
dBASE for years. 

So we're pleased to announce 
Quicksilver,™ our totally new 
dBASE Ill Plus compiler. 

Quicksilver produces native 
assembly code which runs dBASE 
applications like wildfire, faster 
than anything else on the market. 

It also supports all the program­
ming commands of dBASE Ill 
Plus, including multi-user syntax 
and memo fields. It includes a 
faster SORT and INDEX. And it 
uses the same data, index and 

other files as dBASE. 
For greater flexibility, Quicksilver 

lets you create your own User­
Defined Functions. It also supports 
"dBASE Tools For C," and lets you 
link in your own C code for com­
plete control of your database 
applications. (Our own powerful 
HOT C'"' compiler is available for 
just $99.) 

With Quicksilver you can even 
create your own windowing envi­
ronment, because we've added a 
full set of dBASE-like commands 
that give you up to 99 crisp, quick 

QUICKSILVER - and HOT c- WordTuch $)'stems, Inc. Other products trademarked by others_ 
(:)WordTcch )'Stems, Inc. 1986 

windows without any other software. 
And Quicksilver speed, power 

and compatibility are all yours for 
just $599. 

To order, call the WordTech 
Systems, Inc. HOTiine at (415) 
254-0900. But do it today. Because 
we all know that the race goes to 
the quick. 

QUICKSILVER' 

byWORDTECH 
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apple/hardware #500, fro• rbrocken 
a comment to message 499 

con get MousePolnt to function properly with my 
Panasonic printer and the FingerPrint Plus cord but 
still no go with MouseWrite . I om borrowing on 
olternote cord tomorrow . 

apple/hardware #501, from rbrocken 
a comment to message 498 

Bock again . I think I hove the solution to the 
FingerPrint cord problem . Evidently the FingerPrint 
Plus does not handle interrupts properly . I'm going to 
col I Thirdware Computers about a possible fix that I 
heard about. Wi 11 let you know. 
Rick B 

PS: MouseWrite worked great with o Grappler card. 

apple/hardware f50J, from mdovls 
a comment to message 501 

MouseWrite requires Interrupts in order to print 
text?!? (hoool heee! hoawwwl ooo! hor hor hor !! !) 
Strike another point for old Roger. 

You ought to ask them why MouseWrite's pull-down 
menus kind of "crawl" down the screen ... "It's because 
we wanted to give the impression of the menus actually 
being pull I II I I I led down the screen, so we put In some 
false delay loops to slow them down ." 

J i miny Crickets, that's rich! 

apple/hardware f524, from rbrocken 
a comment to message 501 

Bock again. Short update on my FingerPrint problem. 
Coiled Rafael Landers at Thirdwore; he sent out a new 
ROM - no charge. 
Ri ck B 

apple/hardware f525, from jerryh 
a comment to message 524 

Di d they tel I you what the problem was in the f irst 
place? A brief description of the situation and what 
steps Thirdwore took to correct it might help someon e 
else down the rood . ("Oh yeah! I remember seeing o 
solution to thot on BIX! " ) 

ACIA 6551 TECHNICAL INFORMATION 

opple/long . msg f2, from jemurroy (John Murray) 

Writing communications programs for the Promodem 1200A 

For anyone inte rested in writing o terminal prog r am 
for the 1200A (Super Serial Cord compatible) internal 
modem , here is a brief descripti on of the 6551 AC!A 
used in the 1200A and Super Serial Cord . In the 
fol lowing description, it is assumed that the 1200A is 
in slot 2 . In register descriptions , bit 7 is the most 
significant bit . 

The 6551 hos 5 registers, which ore mopped to 4 
Apple memory locations. To write a program to cont~ol 
the 1200A, it is necessary to directly read and wr i te 
these registers : 

Receive/Transmit Doto Registers : locotlon: $C0A8 

These register• contain the characters sent to and 
received from the •ode• . Writing to this location 
writes data Into the Transmit Dato register and reading 
from It reads from the Receive Dato register. 

Status Register: location: $C0A9 

This register contains status Information about the 
6551. Bit 4 is set at 1 when the Transmit Doto register 
is empty and cleared and at 0 when data is written into 
the Transmit Doto register. Bit J is set when the 
Receive Doto register hos received data and cleared 
when the data is read from the Receive Doto register. 

Command Register: locat ion: $C0AA 

This register controls various transmit/receive 
funct ions. Normally, bits 0 and J should be set and 
bits 2 and 4 cleared. Bit 1 enables receiver interrupts 
and ls set to disable Interrupts and cleared to cause 
on TRQ' Interrupt when a character is received. Bits 5­
7 control parity checks as follows : 

Bit 	7 6 5 
0 No parity 

0 0 	 1 Odd parity 
0 1 1 Even parity 
1 0 	 1 Mork parity 
1 1 1 Space parity 

Control Register : location : $C0AB 

This register sets the mode of the 6551. Bit 4 
should normally be set. Bit 7 selects the number of 
stop bits, set for 2 stop bits and clear for 1 stop 
bit. Bits 5 and 6 control word length as follows: 

Bit 	6 5 

0 0 8 bi ts 

0 1 7 bits 

1 0 6 bits 

1 1 5 bits 


Bits 0-3 set the baud rote as follows : 
BitJ210 

0 1 	 1 0 300 baud 
1 0 	 0 0 1200 baud 

hope this is helpful to anyone writing a terminal 
program for the 1200A 

- John. 

APPLE IIGS 
The llGS section of the Apple conference has received a great amount 
of traffic from the day the JIGS was announced. The following are ex· 
cerpts covering resets, sound, graphics and assembly language 
programming. 

RESET INCONSISTENCIES 

apple/gs.compat f27, fro• rbrodford (Rex Brodford} 

Does anyone know why my OpenApple-Control-Reset only 
works some of the time? I cannot detect any pattern. 
Although usually if I bang on it o dozen times i t seems 
to ca tc h . This is on my Product Validation Unit; I 
don't know if this is me or real or what. An y comment s 
from th e guys at Apple? 

opple/gs.compot #28, from erlceldred (Erle Eldred) 
a comment to message 27 

Yes. some thing happens i n my PVU. I was told i t is in 
programs that do not allow i nterrupts (the Contro l ­
Commond-Escope uses on interrupt to col I the classic 
Desk Accessory and won't work in o lot of programs in 
DOS J . J. ond even in one under the new ProOOS I sow 
today) . But I thought that was hard-wired more thon 
that in the Ile for copy protection reasons. (??) 

opple/gs.compot #29, from ge.eoftteo• (Apple Computer) 
o comment to meseoge 27 

(continued! 
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The Diconix 150. So light itS the one 

PC printer you can take light . Anywhere. 




If you hove o 1-meg memory exponsion cord, OpenApple­
Control-Reset wil I cause oll RAM not configured os o 
RAM disk to be zeroed . This tokes some time . If you h i t 
the reset again, it restarts the zero process . If this 
Is the problem, be patient. If not. bring it up again 
ond we' I I try to find on answer. 

~ . Montagne (llGS software) 

opple/gs.compot 130, from gs.softteom 
a comment to message 28 

It i s true that programs that disable i nterrupts also 
d i sable access to the control panel via OpenApple­
Control-Escope. OpenApple-Control-Reset Is not on 
interrupt, and should always work. See my comment to 
message 27 . 
R. Montagne (IIGS software) 

opple/gs.compot 131, from gs.softteom 
a comment to measoge 27 

I would guess that you hove keyboard buffering enabled 
from the control panel. There ls a bug In the version 
of the keyboard micro used in the PVU units. Qu i te 
simply, Control-OpenApple-Reset Is buffered. If you 
hove anything In the keyboard buffer and try to reset, 
nothing wl I I happen. A quick work-around is to flush 
the buffer If reset doesn't work . The keystroke for 
this Is Control-OpenApple-Delete . 
John Worthington (JIGS Software) 

opple/gs.compot 132, from jerryh (Jerry Hewett) 
a comment to message 27 

> ... why my OpenApple-Control-Reset only works some of 
the time? 

Some thing happens on my lie. The solution is easy, 
thank ghu ... 

1) Press OpenApple-Control-Reset simultaneously . 
2) Release the Reset key, but •NOT• the OpenApple 

and Control keys 

Works every time. I guess the reset code is 
performing all sorts of stuff I ike bank resets, code 
swaps, etc., and when the routine checks to see what 
keys ore pressed further into the routine it hos to 
find the OpenApple and Control keys down . 

opple/gs . compot 138, from rbrodford 
a comment to message 30 

I just tried OpenApple-Control-Reset from the Monitor . 
The first two times I just got o ] prompt; the t h i rd 
time it went to boot off the disk. I hove no memory 
expansion and was very patient ( it does hesitate about 
o second when it works correctly) . Perhaps I'm sti I I 
missing something.. . Rex 

opple/gs.compot 139, from rbrodford 
a comment to message 31 

Thanks for the In format ion. St i 11, on my PVU just now 
I wos inside a game col led H.E .R.O. 1 hit Control­
OpenApple-Delete fol lowed by Control-OpenApple-Reset, 
ond it took a few times. Perhaps the buffer-f lusher 
keystroke is itself buffered or locked out? 

opple/9s . compot 140, from rbrodford 
a comment to message 32 

GREAT SCOTT!I It's true! Pressing OpenApple-Control­
Reset ond releasing the Reset before other keye mokes 
It reset every ti•e. Rex Bradford 

opple/ga.compot #42, fro• adovls (Morgon Dovie) 
o co111111ent to measoge 27 

Make sure you release the Open-Apple key •lost• when 
doing a Ctrl-OA- Reset sequence . If you don't, the 
reset routine is called and it sees that the OA button 
is not down. and causes just a standard reset. 

opple/gs.compot 143, from cheoth (Chortle Heath) 
o comment to message 39 

H.E.R.O uses interrupts to synchronize the display ­
perhops somehow the i nterrupt servicing is interacting 
with the reset function? 

opple/gs.compot #44, from cheoth 
a comment to message 40 

Then ogoin, perhaps not . 

opple/gs.compot 145, from gs.softteom 
a comment to message 38 

OpenApple-Control-Reset Is a sequence-sensitive 
operation. Try holding the OpenApple and Control keys 
down. Then press Reset. Release Reset. Then release 
OpenApple and Control keys . 
Roy Montagne {IIGS Software) 

opple/gs.compot 146, from gs.softteom 

a comment to message 42 


The Reset key should be released first (before the 

OpenApple and Control keys). 

Roy Montagne {llGS Software) 


opple/gs . compot #47, from gs.eoftteo• 

a comment to message 43 


Reset is on independent function, and should not be 

affected by interrupts. See message 45 for the proper 

sequence of keys to reset. 

Roy Montagne (llGS Software) 


opple/9s . compot 148, from erlceldred 
a comment to message 47 

Yes, on my PVU, I hove hod no trouble s ince was 
careful •to use the sequence described above . Actuol ly, 
I gave it some thought and seemed to remember that I 
hod to do that on my Ile as well; it was just a I itt le 
mo re noticeable here . Thanks for the t ip about the 
keyboard buffer disable . 

GRAPHICS MAPPING 

apple/gs . other 182, from bwebster (Bruce Webster, 
Consult Ing Editor, BYTE) 

I got the impression from Gregg-and-Rick's preview that 
the super hi-res graphics screen is in a fixed location 
in RAM ond {I may be misremembering, but I'm too lazy 
to go bock and look) that there's only one . Is th is 
true? I sure hope not . 
. . bruce .. 

apple/gs.other #94, from rbrodford 
a comment to message 82 

It appears from my reading of the docs tho\ i ~deed 
graphics memory is fixed in memory. It's a shame 
because display double- buffering was invented {on 
micros anyway) in the Apple II . The display Interrupts 
ore helpful in synchronizing screen updates, but it's 
just not the some . 

I om beginning to think that the 256 on-screen 
color• (with •ome layout llmltotiona) from a palette of 
4096 will make for quite nice displays. Hoa anyone seen 
the AT&T board that hos resolution of only 256 by 256 
but produce• etunnlng dlsploye becuuse of it• 32,000 
colors? 

Also, the byte layout (pixels contained within 

(co11ti1iuea) 

378 BYTE • DECEMBER 1986 



In our commitment to low-cost animation. 
we've developed an uttra-hfgti:.speed color 
graphics bOard to provide Iha performance of 
expensive dedicated graphics systems on an 
lnaxpensWe, user·frlendly IBM PC. This 
board's 400·mllllan bils·per·second oolor·flll 
rate offers animation speeds never before 
available on aPC plug·ln board (Iha X·1 lfi 1 O 
times aa fast as any other PC graphlm oard 

Simulator, opens up new worlds of 30 and 20 
animation. The P'OQfBm wotlcs with bo!h the 
IBM Colot1Graphlcs Adapter and the X-1 
Graphics Board. so you can update your 
harclware at any tlme and maintain software 

we've "8n), The tow.coat. til~rrorrnllnee compatlbillty. 
X·1 Graptllca Board ope~ up entirely new 
appltcat1on1 for microcomputer-based $1eca The J<-1 Q1api)k:I Beard Is avallatlte lor 

$2990. 1lnd tuqub1111 an IBM PC or P~m·graphics. 
pallblo COmpUU!I' wilh nitnlmum 12llK flAM, 
PC·OOS or MS·DOS Vontlcn 2.0 or rwwl)r. 
and an IC·I c;ompob'biO RGB dl1pl11y mollllar 

The 30 G..-phlcs llilllwate Is av111l11ble for 
1985. 1!1d 1equJre1111n IBM PO or PCo()Om· 
pa11ble CXJmpullJr wlth minimum 25BK RAM, 
PC-DOS or MS-005 VCllllo0 20 or l)OWer,

r 30 Gr$J>hloa software, the graphic And f!hhllr .,, IBM Oalor10r1phlcs Adlplar or 
drivers behind Jat and Mlcrosolt Flight 1118 >M GrephlCll' Board 

See YoUr Offler for delllll• ill\cl • epec1aj hardwo1111 
aollw8Jo derno11911arfon. or call SubLOGIC dlrecll• l0t 
more lnlonnatlon. 

IBM Ill a 1119lll11rect ll'ldemarlc ol lniematlanal Bul1.11et1 
Machines Corp. 

§lYJ(Q)LOGIC
CorporatlOn 
T13 Ecfilebroolr Ortw 
Ct111mpalgn'IL1tno 
lll1):s&f.IMQT..1.... 

Otd"LIMl!IOOlttr.-. 
- ..--.......ii
lnqulr¥ 34? 
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SuperPower


Compatibility 

The POWER SYSTEM" flom PECAN has sel a new s1andard for comprehensiveness in 
program development envimnmenls lhal you won'I find anywhere else: 
PORTABILITY: Whether you're an ardent beginner or a seasoned pro, THE POWER SYSTEM 
lets you design sohware lhal can run on virtually any mini or micro without having to rewrite 
lhe program. The program you write on the computer will operate on another-even ii the two 
hardwa re systems are incompatible. Your software never becomes obsolete-even if your
hardware does. 
INTEGRATABILITY: The versatility and flexibility of THE POWERSYSTEM enables dilferent 
users to exchange program modules lreely with one another. even though the modules may 
be wrillen in different programming languages. 
LANGUAGE INTERCHANGEABILITY: THE POWER SYSTEM lets you customize the modules 
ol you r application in the most appropriate or Pecan's powerlul languages including UCSD 
PASCAL, BASIC, FORTRAN-n , ASSEMBLER, or MODULA-2. Once you're created your multi­
language progra m. the modules are linked automatically. The application then runs as ii you'd 
written ii all in one language. 

THE POWER SYSTEM Only $99.95 
For PC-DOS, MS·DOS, AMIGA, ATARIST, MACINTOSH, RAINBOW, TAN DY, STR IDE, as well 
as most popular 8/16132 bit systems. Also available in VAX. UNIX, PDP-11 OS's &olhers. 
THE POWER SYSTEM Includes the language ot your choice: UCSO PASCAL, MOOULA-2 , 
BASIC, ASSEMBLER and FORTRAN-77. Choose an additional language for only $79.95. 
Buy three and we will send you a fourth one FREE ! 

ATTENTION CORPORATIONS: Call and ask aboul our train ing seminars. 
SCHOOLS: Special Educational Discounts 
NOT COPY PROTECTED 
Mall Your Check Or Money Order To: • .. -··_. ·· Pecan Software Systems, Inc. ~ W 
1410 · 39th Street 

E 
Brooklyn, New York 11218 The UCSD Pascal Company 

~~a~~m1~tMBEA : 494 s910 Credit Card Orders 1-800-63-PECAN 
COMPUSERVE CODE: 76703,520 Call Toll Free (NYSl 1·800-45-PECAN=~u5f~~~~~:!:tr~!!..s~~~~;iddlN)d~Bfe~~~ro111"1! 1¥ Din~ i:1 1o1h 
UCSO Pasal r!I 111 lrao&m.11•" d TN! A~ tA Un~ry ol C:.l•io<t11D: 

Expansion Chassis/Tape Back-up 


Speclllcatlon 

Model No. ol Space for Power Supply Dimension PriceNa. Slot ~ Height Drive (Walts) DXWXH(cm) 
M·1· 0 1 50 30x 15x6.5 S139 
M·2 3 3 100 42x25x 16 S299 
M-3 5 3 100 39x30x 15 S239 
M·4 12 2 100 40x49x 14 S299 
M-5 0 2 45 39x18 x 15 $149 
M·6 0 1 so 26.Sx 18x 13.S $169 
M-7 5 2 100 38.5x30x 13.5 S299 
M-8 0 2 45 39.5x 18x 13.5 S149 
M-9 0 2 60 38.Sx49x9 S249 
M-10 8 4 135 43x49x 14 S239 

• Exira space for a slond alone controller 

EXT and RCV Adaplers (Interfacing Computer & Chassis With Slols) .. .S149 
Tope Bock-up (With Conlrolter & Cable)....$499 

ORDER TOLL FREE: (800) 826·0267 

In California Call (408) 434-0877 


SOURCE ELECTRONICS CORP. 

2380 Qume Drive, Suite E 


San Jose, CA 95131 

Telex: 279366 Fax: (408) 434-0539 


'il :BEST OF BIX • 

bytes) Is much better for •oftwore thon bltplane 
d l sploys. Bltplones o~e populor In high-end systems 
because fancy graphics hardware con cope with bitplones 
easily, but software hos o dickens of o time updating 
pixels which ore spread across several bytes. Not too 
much fast animation seen on the Atori ST yet, fer 
instance. 
Rex Bradford 

apple/gs.other #100, fro• cheoth 
o comment to message 94 

Soy it ain't so! A single video d is play oreo, In on 8­
meg address space? 

How lost con the 65816 copy on entire display 
screen? Make that: What Is the fastest way to move o 
16-bit word from one indexed location to another? 

apple/gs.other ft54, fro• rbrodford 

TITLE : Coping with the slngle video bank 
Since the IIGS hos only one hardware bank of dlaploy 
memory In super hi-res mode, It Is of interest to know 
about writing to on off-screen •bank" and copying the 
results to the real screen. Qulckdrow II does support 
writing too "screen" anywhere In memory; next task Is 
to copy it to the real screen memory. The MVN and MVP 
Instructions will do bl~ck moves ot 7 cycles per byte 
moved; since the screen ls 32,000 bytes, this is 
224,000 cycles. At 2.8 cycles per microsecond, this is 
80,000 microseconds, or 80 mllllseconds. This Is 5 
video fields ot 60 Hl, which does not exoctly make for 
o clean screen update. Anybody hove ony thoughts on 
this matter? 
Rex Bradford 

apple/gs.other #155, 
o comment to •es•oge 

fro• cheath 
154 

That sounds about 
the original Ile, 

llke the 
except of 

speed to 
course 

copy 
the 

o s
Ile does 

creen on 
hove 

on alternate bank. That is about five times •slower• 
than Atari ST ond Amigo's; and both of them •do• o11ow 
bank switching. 

apple/gs.other #163, from gs.•oftteo• 
o comment to •essoge 154 

Actually, the block move instruction 11 not the beat 
way to move doto onto the screen. The block move does 
o false read of the destination oddresa. Since the 
destination address Is s low video memory, It costs I 
microsecond . The fastest that I hove moved doto onto 
the screen is about 8.5 frames per sec . If the palette 
an d screen brightness bytes ore not being changed, It 
wi 11 be laster . I think that over 9 fromea per sec Is 
doable. The Empire Strikes Bock demo (for those who 
sow it) wos 8.5 fromea . 
Rich Wi 11 loms (IIGS Software) 

MULTIPLE KEYBOARDS 

opple/gs.other #151, from dbetz (David Betz, Senior 
Edi tor, BIX) 

Does anyone know if 
of several keyboards 
I hook up two keyboa
keystrokes from each 
indistinguishable? 
David Betz 

software on the IJGS con 
o keystroke originates 

rds ond hove my program 
keyboard individually or 

tel I 
from? 
treat 

ore 

wh ich 
Con 

they 

apple/gs.other f152, from cheath 
o co1111ent to ••••age 151 

Interesting Idea. I've often wished, when 
•ultltosking, for alternate sources of Input without 
having to select o new window or so•ethlng. Drives me 
batty when I start typing and the doto goes into the 

lwnlinued, 
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10MHz 286 TURBOn' 


The Code of the West 

The Good 
Westem 

286 Turborn 
Western Computer Corp. has built 

a strong reputation in the Micro­
computer Industry by sticking to a 
few basic principles. We call it the 
"Code of the West" and it goes 
something like this: 

MAKE IT BETTER. 
with added features like 8-10 MHz 
switchable, 512K of RAM expand­
able to lMB, Standard RS-232. 
Parallel Ports and I year Warranty 
on parts and labor. 

MAKE IT NOW. 
it doesn't matter how good a deal 
you make if you have to wait 
forever to get it! 

MAKE IT CHEAPER. 
and pass the savings on to the 
Buyer. 

MAKE IT COMPATIBLE. 
we can't think of anything worse 
than getting a good deal on a new 
system. but not being able to run 
your favorite oftware! By the 
way, we use Phoenix Bios for total 
compatibility. 

MAKE IT IN AMERICA. 
Please! 

The Bad 
$5295~0 

What could a Personal Computer 
with fewer standard features, actual­
ly do tor you that would compel you 
to part with an additional $3,300.00. 
Will it pick-up the kids from school, 
wash the car or walk the dog? Think 
about it! 

& The Ugly
"'--=-- ­

Regardless of what you pay for it, 
a Foreign Import can be one big 
gamble, with no guarantees of com­
patibility, service, or support. 

Western Computer Corp. has a full 
line of personal computers and 
peripherals designed around your 
needs and your budget including: 
WESTERN COMPlITER XT TIJRBO~"' 
WESTERN CARRY-ON1"" 
and ... 

. ..Coming soon- WESTERN 80386!" 


Call one of our salespersons at 
(714) 553-1611 to find out how to 
hang-on to more of your money! 

~~testern =~:omputer 
17781 Mitchell St., Irvine, CA 92714 USA 


Phone (714) 553-1611 

Customer Service Only (714) 533-1705 


Telex: 7566731 

Answer Back WESTERN COMP 


FAX (714) 553-0236 


Western Computer Australasia Limited 

4-82 Abbot Street, Ascot Bri ba 


Queensland, Australia 4007 

#(07) 268-6589 · Telex: AA144746 


FAX: #(07) 2685256 ·Answer Back MCGUIR 


Western Computer Spain 

Diputacion, 238-6° Despacho 8 


08007 Barcelone, Spain 

Tele: 317 7128 


Western Computer Greece - Busisoft Ltd. 

102 Syngrou Ave. , Athens 11741, Greece 


Tele: 902 4248 • TLX: 210364 


We provide instant response to TIPS. 
You call, We call! See page 440. 
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wrong window! What do you wont to use multiple opple/gs.gropheound f20, fro• nlghtllght 
keyboa rds for, David? a comment to message 8 

apple/gs.other f15J, from dbetz 
a comment to message 152 

Gome programs. I thought It would be interesting to 
design a game program tor the GS that would al low two 
(or more) players to interact with the machine (and 
each other) at the some time. I suppose that multiple 
independent keyboards could be useful for educational 
software also. The teacher could be the copilot ready 
to toke over the controls but olso hove some command 
options that the student doesn't hove access to. 
David Betz 

apple/gs .other f161, from gs.softteom 
o comment to message 151 

By talking to the keyboard micro you con tel I which 
keyboard is sen~ ing the keystroke. We hod a game going 
in the lob with 6 keyboards . Everyone would type foster 
to make their character wino race. 
John Worthington, (!!GS Sof twore) 

SOUND CAPABILITIES 

opple/gs.grophsound f6, from nlghtllght (Patrick 
Murphy) 

Sow the !!GS today ... pretty neat. Questions about the 
sound: 

The Ensonlq chip that runs the sound provides 15 
voices (oscl I lotors). I presume that these ore 
digitized waveforms. 

1) What ore the limitations on the waveforms? A 
fixed number of bytes per waveform, or fixed total of 
bytes for al I 15, or something else? 

2) Why is there 64K of RAM for the sound chip? ls it 
a convenience (a scratchpod) or a I i mi tation (only 64K 
of samples total)? 

3) The sound is mono, but a company makes a stereo 
board which seems to demultiplex the mono. How does 
this work? 

4) This question is crucial to my interest, which is 
In running loser I lght shows with the !!GS: Is it 
possible to get two or more non-demultiplexed outputs 
from the chip? For example, If I open it up, ore ol I 15 
of those voices/oscillators coming out of the chip, or 
ore they mixed internally? (Mono would be useless ; the 
more fully independent digitized waveforms, the 
better.) Thanks for any into on the IIGS sound 
copobi I ities. 

--Patrick Murphy 

opple/gs.grophsound fa, from robmoore (Rob Moore, 
Manager, IIGS Hardware Design Group, Apple Computer) 
o comment to message 6 

The Ensoniq DOC includes 32 osci I lo tors . Our sound 
tools use these in pairs and reserve one pair to 
generate time s li ce interrupts so we end up with 15 
voices . With the right software you cou ld do 32 
voices . 

Waveforms ore stored in o dedicated 64K section of 
RAM and start on page boundaries . They con be up to 32K 
long . 

Stereo or multi-chonnel sound is possible and stereo 
cords hove been bui It. Each oscillotor con be 
specified to be assigned to a particular channel number 
(0-15) and the least significant 3 bits of this channel 
number ore available on the little DOC connector on the 
board. So on 8-woy analog mux [multiplexer] etc. wil I 
let you hove a-channel sound. 
-- Rob M 

So to get eight independent sounds I would hove to get 
the channel number oft the DOC, and switch the si gna l 
coming from the D/As Into the channel I desire, 
correct? Does this mean that al I signals must run at 
the some speed (or by only grabbing every nth signal at 
no more thon 8 (15?) multiples of o given speed)? 

opple/gs.grophsound f21, from robmoore 
a comment to message 20 

You're opproximotely correct - the channel number is 
used to vector the unfiltered output to the selected 
channel circuitry. The DOC generates outputs for 32 
osci I lator s (if 32 ore enabled) and two dummy refresh 
cyc les . It steps through the oscil lotors at about 7/8 
MHz, so with oil osci I lotors enabled it tokes 34 cycles 
to complete o poss through the oscil lotors. This works 
out to about o 26.4-kHz sample output rote, so the max 
frequency that con be generated with 32 osc il lotors 
enabled is about 13.2 kHz. The output step rote is 
constant, so enobl ing fewer oscillators inc reases the 
max sample rote and output frequency . 

opple/gs . grophsound f24, from gs.softteom 
a comment to message 6 

1. The Ensoniq chip hos 32 osci I lotors ovo i lob le for 
waveform playback. The architecture of the Sound Tools 
hos I inked adjacent pairs of osci I lotors into 
"Generators . " The reason there ore only 15 generators 
instead of 16 is that Apple is reserving the lost poir. 
The Sound tools ore broken down into four main 
sections : free-form sound, note synthesis, sound 
sequencer, ond speech tools. Within the free-form 
tools the waveform con be up to 16 megabytes wide. The 
f i rmwore wi 11 toke core of moving data os needed into 
the 64K of DOC RAM. The smol lest waveform that can be 
ployed by the free-form too ls is one page (256 bytes). 

2 . The DOC chip requires memory thot con be accessed 
directly . The chip con access up to 128K of RAM but 
due to cost constraints some I imitations hod to be 
mode . This memory con be used by on application 
program to load waveforms which any of the generators 
con reproduce . 

4 . The DOC chip time-domain multiplexes the output 
fr om eoch of the osci llotors depending on the number of 
osci I lotors enab led, it wi 11 cycle through all of the 
osci 11 a tors. 

apple/gs.grophsound #27, from rbrodford 
o comment to message 24 

l hove seen several references to the 64K sound chip 
RAM. Where does this exist? Con any 64K area (or port 
of 64K) be allocated to it? I assume it doesn't hove 
its own 64K RAM hanging around, does it? On the 
subject of memory, how much of the 256K is actually 
ovoi I able? My cursory reading of specs makes me 
believe that ofter sound RAM, graphics RAM, shadow RAM. 
tiny isolated pieces that ore a pain to make use of, 
etc . , ore ol I accounted for (not to mention ProDOS 
itself and Finder and al I), precious I ittle is actually 
usab l e . ls Apple repeating the mistake ol I computer 
manufacturers (including Apple) hove mode in the post-­
great stuff crammed into a closet? 

CW HELP 

apple/gs.grophsound f26, from cgront (Steven Grant) 

HELP!! If I con get my boss detoi Is of the sound GLU 
quickly, he'll sign the check for o GS! What he wants 
Is a description of the memory locations and registers 
used by the sound GLU chips. I've already looked at 
what's been posted re: the sound chips and maybe that 
will be enough . What he asked for specificol ly was 

1contiimedl 
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WPX arruJ. GT 180 not shown actual size 

uoouble Strength" Solution 
delivers a high performance 
computer andpower graphics! 

've needed a computer Y:ou 
that's smaller, faster and 

packs more memory. And you've 
wanted the best of today 's graph­
ics. Well, now you can have both 
affordably. Micromint brings you its 
newest single board computer, the 
SB 180FX and its piggy-back color 
graphics board the GT180. Now 
with th is "double strength" combi­
nat ion you can take industry stan­
dard Z-80 compatible software and 
add colossal graphics like the 
ones you see on th is page. That's 
right - graphics like these with your 

'f'11, · (1'1'/'i'U l111.,,;,i.,'n1111111t t llll\ 
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Z-80 software! 

·11u1 

TheSB180FX ison ly5.75" x8". It 
gives you a Z-80 compatible CPU 
running at 6, 9 or 12 mHz. You 
also can get 512K bytes of RAM , 
up to 32K bytes of ROM, two 
38.4K baud serial ports, a paral lel 

Thr,.,· h 1 ·n~11 1itii l '/•II! ,1-,·,·, ·11., 
t11ttf Ill/ ! II t1/lf1111 \r I! •·11 .\'t~• 
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So don 't wait any longer for the 
computer size, speed, memory 

and graphics you 've been wait­
ing fo r. The SB180FX and 
GT1 80 team not only gives 
you the latest features you're 
looking for, you can have 
them for a great low price. 

,"}11/(11 rtn • .\frnf 11{u ~ · 1111 
H1-1d1 1111 / l 11f1 •1·11t ilum1il 
i 11r/111/ i 111J.':if )/8(}/ ( ;'f' .' ,..,'f) 
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port, a peripheral expansion bus, SB180FX * . ..starting at $409.00 
three bi-direct ional parallel ports GT180 . . . .... . ..... ..$395.00 
and an industry standard 765A­ Borland International 
compatible disk controller for up Turbo Modula 2 . . .. . ...$69.00 
to four disk drives (any combina­ Modula 2 Grafix Toolbox .$89.00 
tion of 31/2" , 51/4" or 8" dr ives) . 

"minimum configuration: 256K bytes ofAn on-board SCSI expans ion bus RAM and ROM monitor. 
lets you connect directly to a hard 
disk drive or additional computers. 

To order or to- technical information call 

1-E00-635-3355~-~ ~~ 
In Connecticut call : 1-871-61 70 / / ~rv._~ 

Micromint, Inc. 4 Park Street Vernon, Connecticut 06066 TELEX: 643331 ! [r ~ 
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Sidekick above 640K 

Add up to 96K 
above 640K to all 
programs, including 
PARADOX and 1-2-3. ATs memory to 640K 

Paiity-checked 256K 
with a one-year 
warranty 

Short card works in 
the IBM PC. XT. AT. 

memory to programs
Run custom software 
or lhe 3270 PC 
Control Program 
above 640K 

Run resident 
programs like 

7bp off a 512K IBM 

and add another 
128K beyond that. 

and compatibles. 

Add expanded 

supporting the 
Lotus/Intel/ 
Microsoft 
specification 3.2 

MAXIT™memory works above 6401{ 
for only $195. 

Break through the 640K barrier. 
MAX.IT increases your PC's available 
memory beyond 640K. And it does 
it for only $195. 

MAXIT includes a 256K half-size 
memory card that works above 
640K. MAXIT will : 
• 	 Add up to 96K above 640K to all 

programs. 
• 	 Run memory resident programs 

above 640K. 
• 	 Top off an IBM AT's memory from 


5 I 2K to 640K. 

• 	 Expand I -2-3 Release I A or 2.0 

worksheet memory by up to 256K. 
• 	 Add expanded memory above 

640K to programs like Symphony 1 . I . 

Big gain - no pain. 

Extend the productive life of your, 
IBM PC, XT. tu or compatible. Build 
more complex spreadsheets and 
databases without upgrading your 
present software. 

Installation is a snap. 
MAXIT works automatically. You 
don't have to learn a single new 
command. 

If you have questions, our cus­
tomer support people will answer 
them, fast. MAXIT is backed by a 
one-year warranty and a 30-day 
money-back guarantee. 

Order toll free 1-800-227-0900. 
MAXIT is just $ 195 plus $4 ship­

ping, and applicable state sales tax. 

Buy MAXIT today and solve your 

PC's memory crisis. Call Toll free \. 

800-227-0900 (In Calilomia 800­
772-2531 ). 

We accept VISA, MC, AE, and DC. 


~'J~ 
1tnHI 

Osborne •AcGra\\~·l-lill 
2600 Tenlh Street. Berkeley. Cal1torn1a 94710 
Inquiry 215 

MAXIT .s a 1rademark. of McGraw·! !Jll CCIG scrltware IBM is a r~ered trddemark ol ln tana~I B~n.ess Machil'le!!: Corporation, I 2·3 and Symphony aru 
rtJgJStcted trademr:lrh Lows Dev menl Ccrporanon Side k. u a regt!>lered tr<Klemark ol Borland lntemallcnal, Inc. PARADOX 1i;;a fr<>derntstk el ANSA 
Sollwat't! 
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info from the technical reference monuol . We ore 
certified (but not registered) developers ot the 
Univers ity of Delaware, if that helps . 
... Steve 

opple/gs.grophsound 142, from robnt0ore 
o comment to messoge 26 

The Info on the sound GLU IC is ovoi lob le to developers 
but we're trying to discourage people from talking 
dir ect ly to it. We hove provided some very low-level, 
fost-occess entry points in the sound tools to access 
the DOC sound chip and would really prefer that peop le 
us e them . Otherwise I t wi 11 be reol ly tough to ever 
Improve thot stuff in the future without losing 
compotib i I ity. In other words, IF YOU TALK DIRECTLY TO 
THE NEW HARDWARE, YOU WILL PROBABLY NOT BE COMPATIBLE 
WHEN WE COME OUT WITH A NEW MACHINE . 

opple/gs.grophsound 143, from robmoore 
o comment to mesaoge 27 

The sound ch i p (the DOC) hos its own dedicated 64K of 
RAM which is separate from the system RAM . 

opple/gs.grophsound 151, from sgront 
o comment to message 42 

OK, fair enough . But could you briefly describe what 
tools ore oval lob le ond how they ore used? Also what 
is the sompllng rote, l.e . • bandwidth, for sound output 
ond in put. ond con the voices be combined? 

opple/gs.grophsound 174 , from robmoore 
o comment to message 51 

The DOC includes 32 uncommitted osci I lotors that tend 
to be most usable when used In pairs per voice . With 32 
osci I lotors enabled, the output sample rote is about 
26.4 kHz giving o max output freq of 13 .2 kHz or so ­
higher with less osc enobled. Vo ices ond/or osci I lotors 
con be combined in numerous ways depending upon the 
software. 

BRA LIMITS 

opple/gs . developmt 118, from sgront 

The biggest problem I see is the limits on the branch 
i nstr uctions . If they ore I lmited too 64K bank, ond 
wrap around on on overflow, does this mean that ol I 
program modules ore limited to _exactly_ 64K? This 
could be o real problem for complier writers. and o 
real nasty kludge for assembly programmers . Or maybe 
om missing something here? I mean how con you be sure 
that your code wi I I not cross o 64K boundary ond what 
do you do i f rt does? 
.. .. Steve 

opple/gs . developmt 120, from sgloss (Steve Gloss, Apple 
Compu tor) 
a comment to message 18 

Indeed o single segment of code is limited to 64K bytes 
since it connot cross a bank boundary . Th i s does not, 
however, I imit on opp I ic ot ion to 64K bytes . 
Appl i cotions con be segmented and using the new 
deve lopment environment, tools and OS, this is very 
easy to do. The development environment for the llGS is 
mo re powerful then anything we've hod on the Apple II 
i n the post. Code con be assembled ond l i nked in 
mu l t i p l e segments that ore loaded by the system loader 
on on cs-required boala. Intersegment references ore 
resolved os segments ore loaded . The loader col Is the 
memory manager to f ind on appropriate-sized p i ece of 
memory for any segment being looded. 
Steven Gloss, IIGS Software 

opple/gs.developmt 124, fro• gs . •ofttea• 
o comment to meseoge 18 

You're right obout the branch instructions . Al I of the 
short bronch instruct ions ore st i 11 I imited to 1 byte. 
BRL tokes o 2-byte operand. This con make things messy, 
but not too bod, since o code segment can't be larger 
than 64K. I don't know of many compilers that try to do 
branches between segments . 
John Worthington, IIGS Software 

opple/gs . developmt 132, from sgront 
o comment to message 20 

I sti I I don't see how dealing with o segment of code 
that turns out to be 68K in length con be hand le d 
without major problems . 

opple/gs.developmt #33, from sgrant 
o comment to message 24 

So how do you make sure before you get deep in to your 
code, that it won't require o branch across segments? 
And if it does. Is it bock to the drawing boo rd? 

opple/gs . developmt 134, from cheoth 
o comment to message 33 

bro go_ forther 

go_forther : jmp where_l_Reol ly_wonted_t o_go 

opple/gs.developmt 138, from mdovls 
o comment to message 33 

If the GS hos ony kind of decent assembler system, it 
should be able to report 64K boundary crossings for 
you. This would let you know where you should piece a 
JML ( i n order to change the code segment) to the nex t 
64K segment. 

In this thread from the Graphic Display conference. requirements for a 
IBM PC-based graphics system and possible upgrade paths for current 
IBM PC owners are discussed. 

grofic.dlsp/other 142, from mhoos (Mork Hoos) 

Robert, I'd be very interested i n hearing what your 
criter i a for o graphics system ore. What do you expect 
from the software? The hardware? 

gr oflc . dlsp/other 143, from rtinney (Robert Tinney, 
BYTE cover artist) 
o comment to message 42 

I n answer to your question, Mork (keeping in mind that 
I'm no t describing the ULTIMATE system; merely one with 
usab l e features and moderate price based on today' s 
"state of the art") : 

• 256 simultaneous colors, minimum; 
• 600 x 400 res, or thereabouts; 
•PC Paintbrush-type functions : various zoom levels , 

brushes. the obi I ity to eosi ly save the metamor phosi ng 
stages of o piece, etc . More sophist icated fun c tions , 
such as pixel averaging , would be nice , but may rely on 
hav i ng many more colors ovoi loble . 

•The obi I ity to produce o dis k that is re adable by 
color separation equipment. (This is generol ly al ready 
true of IBM PC-type systems, vio third-party services 
such cs lmogeS e t in Son Francisco . ) 

Anyway. this ls o good start; obviously this list 
wil l be quite obsolete In 2 (1? 1/2?) years, insofar cs 
system copobl II ties ore concerned (it already is if you 
hove on AT ond about $5000) . But from another 
perspective, the system described obovo is very capabl e 
of producing genuinely moving artwork, in the right 
hands. And. of course. ot some point during the march 

[conlimied) 
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into the future one hos to jump off the continuum and 
taste the fruit of what olreody exists, even if the 
stop is only a temporary one, before moving on. 

groflc.dlsp/other f44 , from mhoos 
a comment to ~essoge 43 

think you ' II be seeing o lot of boards coming on the 
market in the next 6 to 12 months thot hove anywhere 
from 640 by 460 with 256 colors to 1260 by 1024 with 
256 colors (out of 16 mi I I ion) . Prices wil I probably 
s tort off high, though . And mon itor pri ces seem o lot 
more sluggish thon board pr ices. Figure on obout $3 per 
K byte for the boord and monitor for the higher 
resolutions ond colors. My suspicion is that for your 
work, the number of colors is more important than the 
resolution. I would think 640 by 460 with 256 colors 
would be OK. 

groflc.dlsp/other f46, from bl I In (8111 Nichol Is) 

My current system is o nice piece of equipment, and if 
I was not programming, i t would probably not need on 
upgrade . Recently I hove been using MS Windows 
extensively and hove finally figured out how to use 
mult it asking . It only took six weeks of doily use . What 
ore the other things I wont to do? For starters, run 
more tasks under Windows and more concurrently. This 
requires o foster CPU and o larger display of h igher 
resolution. But the higher-res display itself wil I toke 
more cycles to refresh and this reduces system 
performance. One solution would be to wait for the new 
displays supported by the new graphics processors from 
Intel and TI. (I'll be doing some onolysis on these 
chips in grofic . disp shortly . ) But that wil I be on 
expensive solution for another yeor or so. Unless I win 
the lottery, that solution wi I I hove to wait too long. 
Meonwhi le, here is o rough feel for the grophics­
refresh problem: 

IBM CGA : 640 x 200 x 1 c 16K bytes 

Herc monogrophic: 720 x 346 x 1 32K bytes 

IBM EGA: 640 x 350 x 4 112K bytes 

Wyse/Amdek 700 : 1280 x 800 x , 128K bytes 


To get the resolut ion I would like to hove (Wyse 
700) would mean eight times os many pixe l s to refresh 
(for full screen) . This is not to soy eight times 
slower . One big unknown is the speed/efficiency of 
pixe l occess. It may be that the Hercules is no slower 
than my CGA and the W700; much less than eight times 
slower. But untl I I test it or get info from the 
graphics display code writers, there is no way to tell . 
This is one port of the di l emma, and on important one . 

Another port of the di l emma is the imminent 
appearance of 386- bosed machines . To upgrade now to on 
AT-class system (6-12 MHz) would be on obvious choice 
except that those machines wi I I be quickly surpassed by 
386-bosed systems, ESPECIALLY in multitasking . Fina ll y, 
there's the imminent appearance of MS-DOS 5 . 0 . the ful I 
MT system. What wi I I be the required hardware 
cont igurot ion? WI II it run os is on current A Ts? If I 
move before it appears, I risk not being ob l e to run 
full MT without another upgrade. AAARRRGGGHHH !!! If I 
wait for DOS 5 .0, wil I the 386 mach ines be c lose enough 
to woit for them? GAK! If I odd much more to my current 
syste m, it wi 11 slow to the point of being 
unacceptable. But I need to do something! [Sound of 
ARGH! echoing around inside of heod.] 

I hope that the obove explanation wil I begin to 
convey the dilemma I foce . Another aspect, well known 
to me, is that waiting for the latest (and greatest) 
stuff con be on Infinite wait process os time ond 
technology march on . One must toke o stand somewhere 
and soy "Hold, enough ." I hove o fairly good idea of 
where J wont to be but what is the "best" upgrode poth? 
More on this later. Keep In mind that o good disp la y is 
on essential port of the solution. 

Bi I IN 

groflc.dlsp/othor f51, from ijllln 

TITLE: Finding the Right Upgrade Poth, Port 2 

Given the series of I inked di l emmas mentioned in my 
prior message, what mi ght be done about it? One of the 
key but unstated issues here is user interface. 
Control I ing multitasking (MT) needs some kind of 
obi Ii ty for the user to "see" (in some sense) what Is 
happening. 

Under MS Windows. the method required i s to hove o 
tiled (non-over lopping) window act ive for each task 
with enough data showing so that the user can figure 
out what is going on. In my cose (o CGA 640 x 200), a 
one-quarter screen is about the smol lest proct icol 
size, either a quadrant or o narrow horizonta l sl Ice. 
Since most of my work requires the equivalent of 60 
columns of text for comprehension. I usually slice the 
screen horizontally and move the boundary of the port I 
om us in g down until it hos 75% of the screen. 

This has two imp I icotions . Since a ful I screen is 
often needed for easy comprehension, working on 3/4 con 
be a minor problem. More importantly. I con reol ly only 
run two programs effectively with my current display. 
The upgrade path referred to above •must• address the 
d isp lay copobi lity as top priority since that wi I I be 
the I imiti ng factor in the human - machine interface 
for multitasking. 

Now that we hove wondered around the born in 
d iscussi on , we con get to the question of "What 
Disp lay?" Given th e above explanation, my desire for o 
1260 x 600 screen mdy now be better understood . That is 
four times the horizontal and twice the vertical 
resolution I currently use . Unfortunately, resolution 
hos its price - $1500 and slower refresh. How much 
s lower? Hord to tel I until I con experiment or get 
speed r epor ts from other (reliable) sources . Since 
resolut i on ond speed ore both issues, let's look at the 
remaining two d is play opt ions that i I lust rote the 
difficulty in making a decision. In this process, I 
assume that other people ore like me ond hove I imited 
funds for upgrades . 

The two remaining choices ore He rcules and EGA . The 
difference in resolut ion is smal I enough that we con 
ignore that for the moment. The big difference is the 
advantage of color vs . the performance cost of almost 
four times as many bytes to update. A second issue is 
the dol lor cost difference, both controller and 
display. A Herc clone and display wi I I set you bock 
around $250 to $300, an EGA clone and display wi I I cost 
around $600 to $1200, with most of the difference in 
the display cost. Another option is the EGA controller 
and a mo nochrome graphics display (about $400 to $500). 
There is o patch to run Windows on the EGA with Herc 
resolution. Given these three options. how con we 
choose between them? Right off the bot, one of these is 
NOT going to be acceptable for any PC- (6086) based 
system . That is the color EGA. 

Between the number of pixels and complex updating 
code required. EGA wi I I simply be too slow . Based on 
CGA performance on my 6-MHz PC clone. EGA would be 
s lower by two to four times , even al lowing for not 
waiting for retrace to ovoid snow. Even twice as long 
is too long for me. regard less if the window is bigger. 

(These estimates ore not based on experiments - just 
estimates.) 

There ls another reason on EGA is not recommended 
for PCs. Thot is the potential compatibility problems 
between some speed-up boards ond separate EGA 
control lers. Since multitasking wi I I toke os much 
performance os you con get ot least some of the time, 
It makes no sense to further slow the system with 

1conlinued1 
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excessive display overhead. Adding an EGA board and 
80286 board makes I ittle sense if all you net Is a 
fancier display (at the cost of a base AT system!) . 
Given that, even the EGA controller/monochrome display 
may not be the choice for 8088 systems. 

By logically eliminat ing 2 of 3 choices. it looks 
like the test to run is the Herc card and monochrome 
display for better MT display. But the key odvontage 
wi I I be based an whether the dlsploy wi I I al low greater 
thon 80 x 25 effective size thru the use of smol ler 
character size . ['l I try to line up a borrowed Herc 
card and display to run thot test along with some 
comparative display speed tests. Stoy tuned for the 
next episode of "As the Display Turns . " :- ) Bil IN 

grafic.dlsp/ather #66, from bil In 

TITLE: Finding the Right Upgrade Path. Port 3 

Whl le [ I ine up the Herc/monochrome test, there ore 
a few other issues . The two primary ones ore disk 
storage and processor speed . Whl le these problems 
affect everyone too greater or lesser degree, 
multit as king (MT) ond Iorgo graphic displays creole the 
largest loads. Let's toke o brief look ot the long view 
to see where we're headed. 

Clearly. MT systems wi I I be based on both 286 ond 
386 processors. The larger demands wi I I migrate to 386 
systems while smol ler moy stoy on fast 266 systems . 
With the advent of 16-MHz 286 systems (ond with 20- ond 
24-MHz systems In development). there is mare potential 
life In the 266 thon woe opporent ot first. The 366 
wil I overlap the high-end 286 ond toke off from there . 
A 16-MHz 286 runs five to ten times as fost os o 
standard PC, twice as fast as o standard AT, enough for 
three or four tasks with mlnlmol delays . 

Also, in the longer view ore graphics processors 
such os the Intel and Tl chips thot wl 11 off load 
graphic• refresh and update from the moln processor, 
al low ing better performance even for current (slow) 8­
MHz ATs . Untl I they arrive, graphics update wll I 
continue to burden the main processor . 

To the rescue for disk performance and copocity come 
two relatively new tools . Ol1k caching Is o woy to 
reduce access time to repeated f Iles on disk . Run­
length encoding will odd 50% to the capacity of dicks 
that hove quality-plated media. And CORE hos o very 
(expensive) high-performance 250-Mb disk that use1 o 
custom controller. These developments wl I I converge 
Into o new set of higher-performance disk hordwore and 
software that wl II become avollable In the neor future . 

In the future, then, oil of our problems wi I I be 
solved. right? Wei I, most of our current ones anyway . 
But there wi I I be new challenges then to keep things 
from getting dull. (Who's that I hear screaming in the 
bock "Whoddoo I do NOW?" I'm getting to that . ] After 
the above. on 8-MHz AT doesn't look so hot anymore, 
does i t? Based on memory speeds, the 20- and 24-MHz 
versions, when oval lob le. wl I I hove to us e either cache 
memory or static RAM. both of which wi I I raise the 
cost. 

So it Is llkely that the 16-MHz version wil I be the 

moet cost-effective system with Iorgo memory for the 

neor future. Since the first one of those is now 

becoming available from PC'• Limited (this Is •not• o 

plug}, that may be on optimum option for the next two 

years or so. The proce1sor option for the ahort term 

looks to be something I Ike the breokthru 286. on 8-MHz 

half-length board with 16K cache that runs ot 

approximately three to e ix ti•es the speed of the PC. 


With the Compaq 386 just announced , let"s look at the 
range of options oval Jobie: 

Cost Performance Cast/
System Processor Memory (base ratio Perf 

type clock (ns} system) (approx} rot io 

IBM PC 8088/4 . 77 200 $600-800 1 .0 600 
Turbo PC 8068/8 .00 150 $800-1000 1.6 500 
Basic AT 80286/6.00 150 $1200-1400 2.0 600 
Std. AT 80286/8.00 150 $1400-1600 2 .5 560 
Brk 286 80286/8 . 00 cache $400 2 . 5 160 • 
Turbo286 80286/8.00 120 $g00 3 .0 300 • 
AT - 10 80286/10 . 0 120 $2300 3 . 1 740 
AT - 12 80286/12.0 100 $2700 3 . 7 720 
AT - 16 80286/16 . 0 70 $3000 5.0 600 
co 386 80386/16 . 0 100 + $6500 8 . 0 700 

Note : 
•Marks expansion cords for PCs, one short, one long.
+Static memory 

Some interestin g things appear from the above table . 
Except for the expansion cords, the cost/pert ratio Is 
•remarkably• const ant in the range of 500 to 740 over o 
very brood range of systems. Though not quite as 
surpr i sing when you consider thot costs involved in 
newer products offset some of the economy of 
scale/higher integration used . 

Another surprise - a base or turbo PC plus o short 
expansion cord ($400) gives the best cost/perf ratios 
of 400-480. This does overlook other Issues but appears 
vol id for o first cut. Note thot the PC ratio Improv es 
by 200 but the turbo PC only by 20. So on in expens ive 
266 cord wl l I help my performance but not my 
cost/performance, whl le it he I pa both If you hove o 
standard PC . 
Flnol ly, If you gotta hove performance. the Compaq 386 

is o buy, but costly to expand (stotic memory). 
Otherwise, on AT ot 16 MHz looks good . For upgrades, if 
you hove o PC, get on inexpensive 286 1peed- up card . 
For turbo PCs and basic ATs thot cannot be speeded up, 
the 16-MHz AT represents a big jump at a reasonable 
cost . 

One last warning. As I said some months ogo . 1g86-87 
wi I I be alml lor to 1981-82 In the amount of change/new 
products that we see . The dom hoe broken on 386 
products. the flood wl I I be here soon. 

This Information Is as occurote os I con put 
together right now. I' I I update this periodically; 
meanwhile It's food for thought . Stoy tuned for more on 
the upgrade path question. Bl I IN 

COMMUNICATIONS PROGRAMS FOR BIX 

One of the most common questions asked of the BIX staff concerns 
communications programs that work with BIX. The following list. com· 
piled by George Bond, Executive Editor of BIX, shows some of the pro· 
grams that, according to people using BIX, work for uploading and 
downloading with BIX. 

bl x . buslness/tlpa #5, from gbond (George Bond, 
Executive Editor, BIX) 

This Is o I ist of telecommunications programs that BIX 
users hove reported work rel iobly for fl le transfers to 
and from BIX . 

Work OK 	 PC/BIX 
Crosstalk XVI Ase I i-Pro 

•PC-Talk 	 MOMH0 
MEX •1RO 

•Mini Term (sometimes) •Procomm 
•RedRyder 	 Mack 
•TICOMM 	 •FostTerm 
Access •QModem 
MITE (Framework 11 version. at least} 

• • In I !stings oreo 

This I 1st ls not exhaustive. If you are using a 
program not listed here to upload ond download from 
BIX. please send BIXmoil to sysmgr so that the name of 
your program can be added to this I ist. 
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• FORTRON CORPORATION Information & CA Res. (4 15) 490-8 17 1 
3225 Seldon Court Technical Support (4 15) 490-8403 
Fremont CA 94538 Orders Only (800) 821-9771 

PORTRON PRESENTS 

THE DEPENDABLE ONES 


While some power supply importers 
reduce their selling prices by using 
cheaper and fewer materials. we at 
Fortran do not jeopardize our discrim· 
inating customer's faith in our standards 
of quality by such compromises. 

Here are some visible differences Fortron 
uses: 
• 	llurndy (U.S. madeJ connecton 

which provide error-free connections 
from power supply ro CPU board and 
peripherals. 

• 	A shlelded power cord insures 
minimum AC line interference. 

• 	Bullt-ln EMI fllter maintains a 
conductive emissions level specifica­
tion to greater than 6 dB/uV below 
FCC Class II. 

• 	All U.L. recognized materlals 
and circuit layout to ensure com­
plete safety. 

In addition to our high quality materials. 
our testing facility in the U.S. and our 
techn ical support from five full time 
power supply and system application 
engineers has made Fortran's PC/XT 
and AT power supplies tops in their field. 

200 WATT PC AT 

• U.L. recognized. CSA pending 

• 	OVP. OCP. short circuit protection 

• Meets European safety requirements 

• 	MTBF 34.000 hours 

• Four drive connectors 

• One full year warranty 

150 WATT PC XT 
Direct Replacement for IBM® PC XT 


Power Supply 


DEALERS & SYSTEM INTEGRATERS INQUIRIES INVITED 
We have also carefully selected a full line of high quality parts and peripherals to make a complete system. 

• 	CPU Mother Boards 
XT. 4.7 mhz ... . 
XT. 4.7/8 mhz .. 
AT. 6/8 mhz . ... ..... 

• 	Keyboards 
PC XT. AT ......... . .. . . 
PC XT, 5 151 ...... . ..... . 
PC AT. Enhanced .. . 

90.00 
95.00 

480.00 

55.00 
65 .00 
70.00 

PC XT. Maxi Switch 59 .00 

• XT, AT, Add-On Card 
Mono/Graphic/Printer .. . 65 .00 
XT. 110 Floppy ..... . ..... 69 .00 
AT. 1/0 ... ......... . .. . 69.00 
XT. Clock/Calendar ..... . . 44.00 
AT. Multifunction Card .... 129.00 

• 	DEALER QUANTITY PRICE ONLY. 

• Disk Drives 
20 MB ST-225 Kit . . .... .. 350.00 
JVC 360K Floppy Drives . . . 
Teac 55 BV . . . . . . . . . . . . . 

• 	TTL Amber Monitor .... 

• 	Computer Cabinets 
XT, Identical ..... . .... . . 
AT. Identical .... . 
AT. New Front Panel ..... 
XT. Flip-Top. AT Look-Alike 

• 	Memory Chips 
256K DRAM 1150 ns) .. . 2.25 each 
256K DRAM (r 20 ns) ........ call 
256K DRAM 'r 00 ns) ....... . call 

Too many to list. Please call for more 
information and a free cata log. 

Inquiry 13 7 for End-User.;. Inquiry 138 for DEALERS ONLY. 

75.00 
82.00 

68.00 

35 .00 
69.00 
72 .00 
35 .00 
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ACCESSORIES 

FREE CATALOG 
Outstanding prices on computer accessories for 
your computer and workstation. Our catalog 
lealures a wide selection ol quality products lo 
meel all your accessory needs . Call or write loday 
lo receive your tree catalog. 

UNTEK COMPUTER ACCESSORIES 
426 Nonh Park N .E .. Grand Rapids, M l 49505 

(616) 361-6644 

Inquiry 702. 

FREE CATALOG 
Thousands ol pans and new surplus electronic pans 
at super low prices. FAST ORDER PROCESSING 
AND SHIPPING (95% ol all orders shipped wilh1n 
48 hours). 

CALL OR WRI TE FOR A FREE CATALOG... 

ALL ELECTRONICS CORPORATION 
POB 20406. Los Angeles. CA 90006·0406 

1-800·826·5432 
lnQuiry 651 . 

SOFTWARE PACKAGING, DISKS 
CIO!h bino'111s &slips like IBM's. Vinyl binders. boxes. and 
lolders-many ~zes. Disk pages. eme!opes. &labels. Lo.v 
qty. imp1inting. Bulk & branded disks. Much Mcie! Low 
prices. Fast service. Call or write for FREE CATALOG. 
Anthropomorphic Systems Limited 


376-B East St. Charles Road 

Lombard, IL 60148 


1-800-DEAL-NOW (312) 629-5160 


Inquiry 653. 

COMPUTER SUPPLIES 
• Printer Paper • Diskettes • Printer Labels • Anti· 
Glare Screens • Prinler Ribbons • Storage & 
Accessories • Surge Protectors • Cleaning & 
Mainlenance Products. Send fof our Free price hst 
and Check our p rices before you Buy. Call or Wnte 

CALIFORNIA SUPPLY CENTER 
POB 143, Dept. 7, Elk Grove, CA 95624 

(916) 689-3037 

Inquiry 662. 

Self-Inking Printer Ribbon 
For users ol Okldalll and other open spool ribbon 
prinlers. Controlled Printout Devices a.re a new kind ol 
printing ribbon 1hat re-Ink themselves, and will las1 15 
times longer than Iha ribbon you are now using, For 
l unher lnlormatlon please call or wr ite. 

CONTROLLED PRINTOUT DEVICES, INC. 

POB 869, Baldwin Ad .. Arden , NC 28704 


(704) 684-9044 

lnqL1lry &67. 

FABRIC OUST COVERS 
Our 5th year protecting computers and peripherals 
with heavy poly/cotton covers. 
BEST OUALITY - American made, custom work 
BEST SELECTION - 6 colors, 1300 slyles 
BEST SERVICE - Fast, Toll Free. MCNisa 
BEST PRICES - SB.95..$36.95, Shipped Free 
BEST VALUE - Monogram or Screening available 

COVERS UNLIMITED 

PCB 381076 • Germantown, TN 38183-1076 


eoo-821-no& or 901-754·4465 


lm;iuiry 668. 

390 BYTE • DECEMBER 1986 

ACCESSORIES 

LOWEST PRICES ON DISKETTES 

5V•" 0$00 39<, High Oonsily $1.25. 


3 '11" SSHO S1.35. OSHO $1.45. 

• L1Jot1me warranty • Includes lyvek sleevos 
• tOMti error 11ee • Aeui.'oreed hub nng 
• F1ne5t qua!lty • labels & wnm pmfOC1 tabs 
• Boxed ProduC1S • Same day shipping 

Md 3.00 shipping por 100. Minimum 100 diskenos. 

Sond chock or call. CA rusident.s add 61/i«Mt sales tax. 


Data Bureau Inc. 213-479-0345 
1633 Westwood Bl>d., Ste. t20. Los Angeles, CA 90024 

Inquiry 671 , 

COMPUTER PROTECTION 
• UPS • LI NE CONDITIONERS • ISOLATORS 

• MODEM PROTECTORS 
• AC POWER INTERRUPTERS 

- HUNDREDS OF HINTS & PRODUCTS ­

FREE CATALOG 1-800-225-4876 

ELECT'RON/C SPECIALISTS, INC. 
171 So. Main St .. POB 389, Nalick, Mass 01760 

1·800-225-4876 
Inquiry 679. 

...SOFTWARE PUBLISHING ... 
GOS o!fers a wide van~y ol services thal will help get your sotl· 
ware IO lhe market Address you1 needs 'Mlh GOS 
• IBM 5tylo CI01 nyl 3 ring D006tS'slios 
• labcfs. slcoYes.. O:sk pages. bull( d·s.liettos 
• Disk duplication With 100% \/UTJ ca110n 
• Stlon.lt wrapping and produa assembty 
• Oulc:k luffloELfOl.lnd 

A wml paclo\agod produa can make t11e d1tlerence 10 makrng 
a sa.\o Call lJS no'~ VISA/MC 

G LENCO D EVELOPMENT SYSTEMS(312) 392-2492 
3920 Ridge Aw . Arlington Hts IL 6QOOi: 

Inquiry 686. 

•COMPUT E R PROT E CTION ... 
PREVENTIVE MAINTENANCE KIT COMES COM· 
PLETE WITH: 
• C RT an1l -s1a1lc/g lare cleaner 
• Contact cleonor 
• Air blaster tor keybOards/ptinters & more 
• SY• .. Disk head cloanor 
• Non-abrasive c loths 
• 	 Slmplo How.:fo-Booklol wJdlagrems for: 

IBM'S. COMPATIBLES, TANDY, APPLES. 
$39.95 + $4 S/H CODIM.0./CHK 

T 	& W COMPANY (213) 426-4595 
226 Euclid Ave., #B, Long Beach, CA 90803 

Inquiry 736. 

Quality PC AcceH orleal 
Our NEW Ca1alog includes every Accessory ANY PC 
USER might wantt We have it All, from PC S1ands lo 
Monllor PedeS1als. Travel Casas 10 Dala Bank Watches. 
Switches/Cables to Chocolale Floppys, and even a PC 
Toolkit! Simply call or wri1e tor a complimentary copy 
of our Isl.est catalog. Our products, service. and 
guarantees are simply the finest. 
Tlpz Direct , Inc. Simply Call 1-800-TO-ASK-US 

P.O Box 690, San Francisco. CA 94101 -0690 
1-800-862-7587 or 415-567-4087 

Inquiry 739. 

•RIBBONS• 

- OVER 300 AVAILABLE ­

BLACK COLOR S 
APPLE IMAGEWRITER S2.25 $2.75 
DIABLO HT 2 mis 2.40 n/a 
EPSON MX·RX 70/80 2.25 2.75 
OKIDATA 80-82·92 .85 1.25 

Nationwide 1·800-331 -6841 

In Ohio 1-513-865-0947 


MCNtSA/AMEX DEALER SUPPLIES 


lnqulry 781 . 

ACCESSORIES 

DATA CABLES & PARTS 
EIA RS232·C Data Cables . standard . extended 
distance. Tellon Assemblies. Also Centronocs 
(parallel). Coaxial (RGS9U, RG62NU, Dual Wang. 
Twon·axial). Ethernet, Ribbon, IBM, DEC Compal•· 
ble cables, AB swilches, connector parts, bulk cable: 
1ools & hardware (wall plates) . Send for Catalog . 

Communication Cable Co. 
POB 600-B, Wayne, PA 19087 

215-644-1900 
lnqulry 788. 

FREE CATALOG 
Diskenes & Ace • Dusi Covers • Furniture • Data 
Cartridges • Plotle r Pens • Clean'g Supl • Tapes 
& Ace • Ribbons • Printers • Compuler Paper • 
Copier Supplies • Surge Prot • Cables & Ace • 
Prlnl Wheels • MUCH MOREi 
Call, write or circle lnc1ulry cBid for a FREE, 80 pege Calalog 

GAAN COMPUTER SUPPLIES 
186 B Easl Sunnyoaks, Campbell. CA 95008 

(800) 523-1238 , In Cati!. (408) 370·6747 

Inquiry 792. 

ASSEMBLY LANGUAGE 

FREE 8088 TUTOR Monitor 
Learn 8088 assembly language using 1he new book, IBM 
PC-0088 Assembly Language Pro<Jramming. by R.chard 
E.. Hask•ll Order the book 10< $25 plus $3 S/H and got 
the pawefiul TUTOR monitor sof1wa1e f ree. Load and 
eJ<M1ine any disk file, disassemble any 8088 code. dobug 
EXE mes. Sa11srachon gua1an1eed. 

REHi Books 
54 N. Adams. Suite 130-Y. Rochester Hills. Ml 48063 

(313) 853-1941 

Inquiry 722. 

BAR CODE 

DATA INPUT DEVICES 
Bar Code & Magnelic Stripe Readers for microcom· 
puters & lermlnals, Including IBM, DEC, AT&T, CT, 
Wyse, Wang. AU readers oonnecl en lhe keyboard 
cable & are 1ransparent to all sohware. low cost bar 
code print programs & magnelic encoders are also 
available. 

TPS Electronics 
4047 Transport, Palo Alto, CA 94303 

415-856-6833 Telex 371-9097 TPS PLA 

Inquiry 741 . 

PRINT BAR CODES ON PC 
Prinl Bar Codes and Largo TeXI Labels on PC with Ep­
son/Okldata/IBM Printers ·Code 39, I 2ol5, UPCIEAN, 
MSI, OOD·LOGMARS, AIAG. TeXI up lo 1 • la ll, Fiie 
lnpul. Menu driven $49-299. SK Ram-Resident program 
prinls bar codes lrom any user program or even word 
processor - $179, ($239 wllh largo loXI) . 

Worthington Data Solutions 
130 Crespi Court , Santa Cruz, CA 95060 

(408) 458-9938 

1nqulry 748. 

BAR CODE READERS 
Program-transparent, Keyboard lnter1ace Bar COde 
Readers lor IBM PC, AT and compallblos·$385. Othor 
wedge readers lor IBM 3180, 3178, 3278, 5251 , 5291. 
and RS-232 termlnals. PMabla Ba' Code Readers lrom 
$325 . Programmable Hand·Hold Portables·S1350. 
Free PC prlnt program with reader purch ase . 30 day 
money-back guaran1ee on all prOducls. 

Worthington Data Solutions 
130 Crespi Coun. Santa Cruz . CA 95060 

(408) 458-9938 

Inquiry 748. 
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COMMUNICATION 

VT102/52 TEK4014 VT220 
Our termma_I emulators turn your PCIAT/Jr into a lull 
featured 1erm1nal. Features include: local printing , 
ASCII & KERMIT file lransfer. sohkeys, DOS key, AN· 
SI COLOR, 4014 graphics suppon. Guaranteed 
comp•t1bll1ty Call today for free Info packet. 

General Micro Systems 
P.O. Box 5330, Hopkins, MN 55343-1553 

(612) 944-0593 

MULTI-USER BBS (PC AT) 
TE.AMate-a malnlrame quality BBS. A mini COMPU­
SERVE. Full screen cursor-controlled Interface, lopic 
oulllne struciure. public and privale toplcs. audit Halls, 
XMODEM, Integrated malt. content retrioval and more. 
Requires XENIX . From $495. MS-DOS Demo $29.95 

MMB Development Corporation 
753 Doep Valley Drive, Rolling Hills Estates, CA 90274 

213-541-4504 

Inquiry 110. 

COMPUTER DIGITIZERS 

VIDEO IMAGE PROCESSING 
• STORE VIDEO PICTURES ON DISK 
• CAPTURE & PRINT REAL-WORLD IMAGES 
• Cuslom Applications Include: 


- Vldoo Oe.tebasas 

- Oesklop Publlahing 

- PC Based Video Telephones 

- ColorJB&W T-Snln Systems 


• Dlgltfzors (Computer Eye, CMorus, etc.) 
• Video Toolkito lor OBASE Ill, LOTUS 123. etc. 

S.. HAL IYITUl.I ti.low 

lnqulry 78S. 

HAL SYSTEMS 
Image Processing Specialists 

674 Roule 202-206N 
Bridgewater. NJ 08807 

1·800-227-0158 

(in NJ 201-218-1818) 
201-469·0049 (24 hr. BBS/Modem) 

" A p1c1ure os wo~h a thousand words" 

Inquiry 785. 

COMPUTER FURNITURE 

MOBILE PC WORKSTATIONS 
The new Mobile-Station sanes cl compuler work­
staloons add wheels to your computer sys1em 
Posotion ti nexl 10 your desk like a typewriter or 
1ake 11 lrom room 10 room Several models in wood 
or laminates. Call or wnte lor calalog and more 
1nlormation. 

Mlcroland Furniture Co., Inc. 

11 Madrone Ave. - San Anselmo. CA 94960 


415·485· 9758 


lnqutry 709. 

COMPUTER INSURANCE 

COMPUTER OWNERS INSURANCE 
Call tori free for coverages and premiums 

• COMPUTERS OVERSEAS 
• COMPUTERS YOU LEASE 

• COMPUTERS YOU LEASE TO OTHERS 

SAFEWARE 

The Insurance Agency Inc. 


1·800-848-3469 

IN OHIO (614) 262-0559 


ln(luiry 760. 

CROSS-ASSEMBLERS 

ASSEMBLERS & TRANSLATORS 
Over 20 high qual11y. lull funclJon, fast relocalable and 
absolute macro assemblers are available vnmed1ately 
Source language translators help you dlange microcom· 
pulets. Call lor 1nlo aboo..1 MS/DCS. CPMSO. ISIS versions. 

RELMS"' 
P.O. Box 6719 

San Jose, California 95150 
(408) 265-5411 

TWX 910-379-0014 

Inquiry 723. 

DAT A/DISK CONVERSION 

DISK AND TAPE CONVERSIONS 
High quali1y conversion services lor Dedicated Word 
Processors, Mini and Microcomputers. Over 600 3'h" , 
5 V• •,and 8" lormats. Also 800-1600BPI tape. lnclud· 
ed: Wang, NBI, CPT, DEC, Vydec. Lanier, OS/6, Xerox. 
IBM Sys/34136138/5520, Mac, Victor. TRS, Apple, 
NSTAR, IBM PC/AT. HP, and most of the olher 
microcomputers. We can conven directly Into wa<d pro­
cessing sohware such as: DW3. WP, MS/WAD, WS, 
Samna, MM, PFS, and many others. 

DATA FORMATS, INC. (408) 972-1830 

Inquiry 67'3. 

CONVERT TAPE TO DISK 
We will lransler dala from any 112• 9-track magnetic 
tape recorded al 1600 or3200 bpi to 5y, •IBM PC 
floppies. Oiskenes included. Quantity and repeat 
customer discounts. Fast turnaround. Disk 10 tape 
lransfers also available. Competitive Rates/ 

Micro Data Services 
5 To1vn and CO<Jn1tyV1llage. Suite 774 •San Jose, CA 95128 

(408) 980-7203 

Inquiry 705. 

AMERICA'S MOST lor~~s~ 
ADVANCED DATA Tape, disk , 

malling 
CONVERSION lists, wp, opt. 

FACILITY! 
scanning 
& custom 

re formatllng. 

Data Conversion Laboratory 
(718) 939-4921 

Inquiry 61'2. 

Disk/Disk • Tape/Disk 
Over 600 formats! 3112, 51/• . or 8 inch d isks: 9 
lrack mag 1ape; 10 MB Bernoulh cartridge. Data 
base and word processor 1ranslation specialists. 

Computer Conversions, Inc. 
9580 Black Mountain Rd.. Ste J 

San D iego, CA 92126 

(619) 693-1697 

Inquiry SSS. 

CONVERSION SERVICES 
Convert any 9 !rack magnelic tape lo or lrom over 
700 lormalS including 3 1/z~ 5~·: a· disk formats & 
word processors. Disk to disk conversions also 
available. Call for more info. Introducing OCR Scan· 
rn ng SeMces. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd.. Dept. #B 

Buffalo G rove. IL 60089 (312) 459·6010 
Inquiry 754 . 

DAT A/DISK CONVERSION 

CONVERT 
CP/M < - > MS-DOS 

Read, wri10 and l0tmat CP/M dlsli:e1tos on an IBM PC or com· 
pallble. OvEtr 115 CP/M rormPIS on 1he menu and :,iou can 
add your own. Use Convon 10 copy loxt and data mos (such 
as WordS1ar and Obase II} betwetin CPIM end MS·DOS. Or 
usa H lo manufacture C?/M diskottos. 

Only $69 from Sellware, Inc. 
3545 Chain Brrdge Ad.. Su•te 3 

Fairfax. VA 22030 
703-352-2977 

Inquiry 751. 

DOCUMENTATION 

COMPUTER ASSEMBLY MANUALS 

BIG BLUE SEED for IBM" BUILDERS: Pans ll>I, place­

menl diagrams. instruc!ions lor assembling 75 bare 

cards. Now Includes &<OK. Tu1b0 & AT MthBds $17.95. 

APPLE" BUILDERS NEED APPLE SEED: lns1ruct1ons 

10< assombing 65 Apple-compal1ble bare ca1ds includ"'!l 

the popular 6502 fl + and lie MthBds. $14.95. 

Bolh tor $30 Bare car<Js available CllecklMONISAIMC: 


NuScope Associates• . Dept B 

P.O Box 790 • Lewiston New York • t4092 


·A °'"'&10,, ot KoSITIIC M1cioT ecn Inc 


Inquiry 715. 

DUPLICATING SERVICES 

DUPLICATION SOLUTIONS 
MEGASOFT has the answer to your Disketle Dupllca11on 
needs no matter what the v~ume. We prnVfde 
'DUPLICATION ' COPY PROTECTION 'TECHNICAL 
SUPPORT 'PACKAGE ASSEMBLY & DISTRIBUTIVE 
SHIPPING. We suppy •AUTOLOADEAS ' BULK 
DISKEnES We guarantee • DUALITY • 100% 
SATISFACTION 'FAST TUAN AROUND 

MegaSoft 
P.O. Box 710, Freehold, NJ 07728 

1·800·222·0490 201 -462-7628 (in NJ) 

100% Guaranteed Copies 
Protect your repu1a11on with top·qual1ty dupl1cahon. 
We copy 3Vi ' , 5V<'', 8" media (48 TPI. 96 TPI and 
high denS1ty) We o~er 24-hour delivery of 50 10 
5.000 cof)les Also drop shipping and lree ware­
housing. We collale. label , serialize. copy pro1ect, 
package and shrink Map. 

WESTERN TRANSDATA , INC. 
1701 E. Edinger Ave. A-4, Sanla Ana, CA 92705 

7141547-3383 (Collect) 

Inquiry 747. 

BLANKET SERVICES 
Diskette dupllcalion • Packaging • Stocking/Drop 
shipping • 48 hour delivery• SUPERLoK copy pro­
tection • No mastering fee • No charge for stan· 
dard labels • Place a blanket order with releases 
as you need them for any quantily at a fixed price. 

Star-Byte, Inc. 
2564 Industry Lane, Norristown, PA 19403 

215-539-4300 800-243-1515 

lnQulry 755. 

FLOW CHARTS 

FLOW CHARTING II HELPS YOU! 

Precise tlowcnanlng is last and simple wilh Flow Chanlng 

II. Draw, od1l and print porlect ch.an.s; bOld am:l normal lonls, 
24 shapes- 95 siz.es; fa~ ontry or arr~. bypass.es & con ­
nDCtOl'!J:; Fa5' ln5erl Line; .sti.rlnk scroon dlS91a.ys 200-colurnn 
Chan; 4-0 column edit screen !or dotail wotk, much moral 

PATTON & PATTON 
340 Lassenpruk Cude. S<1.n ~ CA 95136 

1·800/6n·3470, ext. 897 (CA residents) 
1-800/538-8157, ext. 897 (Outside CA) 

4081629·5044 (Outside lhe U.S.A.) 

Inquiry 719. 
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HARDWARE 

68020 COMPUTERS 
Up to 14 5 Mbyte RAM . 258K ROM , 30 users, OMA llop. 
PYalld SASI (SCSQ. calendar/dock wlbal backup. tomet. 
ieal time multl-lask1ng , mull1·user op. sys . basic. 
assembler. screen e d1l0ts. sp1eadshee1. Flis PC type 
cablne1 Mem P101 opltan, morn 

From $2195.00. 
Olher 68XXX compuler systems from $995 .00. 
AAA Chicago Computer Center 

120 Ches1nut Lane - Wheeling, IL 60090 

(312) 459-0450 

Inquiry 650. 

? ? ? PC WON'T TALK ? ? ? 
II your IBM·PC or compatlble won 't say a WOfd, 11noods a 

Moulhpiece, tl\e syn1heslze<l·speech developmonl 1ys1om t 


- haJr.stol plug.in .synlhe.sizer 
lntf'oduclory

- mnnu d'lvon sohwato 
price: $119 - 1ox1-10-speoc:h capability 

DWK ReaHrch 

22458 Ventura Blvd Sulle E 

Woodland Hills, CA 91364 


805-584-8123 


!nqulry on. 

MEGABYTES OF MEMORY 
Lowest Prices Goaran!eed ln US. Deater Jnq. Invited 

Fully Popula1ed 2MB Memory Boards 
TALLTAEE SYSTEMS - JAAM BOARDS 

JA AIA 2 $134 OPEN 7 
JRAM 3 AbO,.!bOard 163 DAYS A WEEK 
JAAM AT 163 M·F 9·8 
JRAM AT Aboveb<Wd 23!1 S·S 9·6 
JOISKE ITE 135 VISA. MC, AE . CHOICE 
JLASE R I 275 703· 847-4740 
JMODULES CALL • _

800 642 2395 
Information and Technology Services, Inc. 

EPROMJEEPROM PROG. $250 
Programs 2716-27512. 25xx and 68764166 eproms 
via RS-232. Also B74 x micros and 28xxA & 52Bxx 
EEPROMs. Automa11c baud rale select. b uil1rn help 
menus. no personality modules! 

16 BIT 110 MODULE $75 

Low coS1 conlrol via AS-232. Expands lo 5121 


INTELLITRONICS 
P.O. Box 3263. Tustin, CA 92680 

(714) 8611-0814 

Inquiry 69~ 

PC WHOLESALE CENTER 
F.C.C. APPROVED BASIC KIT 

• &<OK Mother Board (OK) $DUO 
• 5150 KeybOard $48.00 
' ISOW Pt>••lf Supply $56.00 
• Caso S3f .OO 
• Dis~ tlO Card S70.00 

• Cor0t Graphic Pr lnler Card $60.00 


All FOA '230.00, CALL FOR OTHER ADD·ON CARO. 

'TIL Monllor. . .$80.00 .. MGP.... $60.00 


SANFORD INC. (713) 879·0068 
10413 Rockley Rd .. Houslon, TX n099 

Inquiry 725. 

USED APPLES & IBM's 
Laser 128 (new) - $385.00 


Apple II+ and lie - call 

lmagewriter I - $275.00 


Motherboards & accessories - call 

We buy. sell, & horselrade - Apple, IBM, & CBM. 


SHREVE SYSTEMS 
845 Lark Ave., Shreveport, LA 71105 

318-865-6743 4-9 p.m. C.S.T. VISA/MC 

Inquiry 72B 
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HARDWARE 

SANYO 550/555 USERS 
TURSO SOARIR2 MHZ s 95.00 
20 MEG EXTERNAL HARD DISK SYSTEM $749.95 
SANYO VIDEO BOARD (ORIGtNALI $174.95 
RS·232 so.. .. s •9.95 
HARO DISK CONT W/CABLES & SOFT ISJ.506) $249.95 
768K MEM, CLK, & EXPANSION SD· 

(FREE RAMOISK. SPOOi.ER. & SOFTV1DED·AUNS 
ISM PROGRAMS) • • $199.95 

TAMPA BAY DIGITAL 
1807 Gu11·1o-Bay Blvd., Cloarwatot, FL 33575 

813-443-7049 

Inquiry T.17. 

Z80" / 64180/CP/M"' CO-PROCESSORS 
Plug·in co-processors for PC. PC/AT. 

Blue Thunder (5 mhz) $199.50 
Blue Llghlnin' (9 mhz) $595.00 
064180 w/SBX Conneclors $445.00 
Run CP/M soltware on PC as 11 MS·DOS soltware 
D1ske11e conversion included. Can run Intel ISIS salt· 
ware. We have cards lor PDP· 11 and VAX 100. 

Z·WORLD 408-980-1 678 
2065 Manin Ave. #110, San la Clara, CA 95050 

Inquiry 750. 

CHIP CHECKER 
• 54174 TTL & CMOS • 14-24 Pin Cnips 
• 1414000 CMOS • Two 24 Pin ZIF sockets 
• 9000 TTL • .3" and .s• IC wldtns 
Tests/ldenlifies cnips wilh ANY lype of oulpul In 
seconds. Inexpensive sortware updates wlll be altered 
as new chips become available. For C128 and C64. 
$129 plus $3 .50 s+ h. 

DUNE SYSTEMS 
2603 Willa Dr., SI. Joseph, Ml 49085 

(616) 983-2352 

Inquiry 756. 

LOAD CELL INPUT & CONTROL 
LocaUremo1e control of plant processes via multi-drop 
bus from single serial pon; compallble wllh all oom­
pu1ers. Basic software Included. 

• Load cell Input • 8 channel AC output • 

• 24 channels AC/DC 1/0 • 

• Count up/down/dl.spense • 


SCALE-TRON INC. 
P.O. Box 424, Lachino, Quebec, HSS 4C2 Canada 

(514) 634-7032 

Inquiry 776 

PANASONIC PRINTER 

Connection 


• • Panason.c pnnlers otter a two year wa1ran1y • • 


Now KX·P 10l!IH $239.00 KX·P 1092 $3 15.00 

KX·P 1592 . $450.00 KX·P 1595 . $615.00 

KX·P 3131 • .. $270.00 KX·P 3151 • . $395.00 


C.C.C.C., Inc. 
CHERRV CAPITAL COMPUTER CONNECTION, Inc. 

336 E. Front St. Trawrso City, Ml 49684 

(616) 947-n7s 

Inquiry 664 

HARDWARE ADD-ONS 

DIGITAL SIGNAL PROCESSOR 
The Model 10 coprocessor board for IBM PC/x:T/AT Is based 
on the 16132 bl! Tl TMS 32010 and Is dosignod for applies· 
!Ions In communlca1ions. 1pooch, lnstrumonlatlon, and 
numeric proc.eSSlng. A IK complex FFT lakes under 90ms. 
Offered with onboard 12 bit AJO and DIA. Includes iLll ulil· 
lty and appUcauons sottwaro $.650 - $850. 

DALANCO SPRY 
Suile 241 2900 Connecticut Ave NW 

Washlnglon. DC 20008 
(202) 232-7999 

Inquiry 670. 

HARDWARE ADD-ONS 

APPLE COMPA TJBLE PRODUCTS 
lie RAM/80 Column Boards, 64K $39. 256K $109. 
512K $139 . 1.0MEG $238 . 256K-1 .0MEG In­
cludes XMe PLUSWOAKS Sfwr. 11 + BO Col Bd 
$49. lie Keypad w/16 Keys $39. II+ le Cooling Fan 
w/surge pro1ec1 $29 .95 . Add $3 Shipping . Write 
for complete list. 

NEXO DISTRIBUTION 
914 Eas181h St., Sle. 109. Nalional Ci1y, CA 92050 

(619) 474-3328 

lnqurry 71 3. 

PC 110 BOARDS 
• Four Pon AS-232 w/sof11vare . •349,. 
• AS·422/485 Serra! . '149" 
• RS-2321422 Wllh 24 Parallel 1/0 . ' 199.. 
• RS·422 Synchronous . . .. '299" 
• EPAOM /RAM .. 119900 
• ND & Digt1al 110 . . . '29911 

Call About Custom Designed Boards 

Sealevel Systems Inc. 


P.O. Box 1808, Easley. SC 29641 
18031 855-1581 

lnqu ry 727. 

HARDWARE/BLDG. CONTROL 

POWERLINE MOOEM 

CASH REGISTERS, ELECTRONIC SIGNS, PC'S 


communicate over POWEALINE 

AS232C, GEIEIA Consumer EleC1ronlc Bus Prolocof, 

Hayes Compatible. 64.000 units on netM>rk. Data Com· 

presslon , 1000 bps (Homene1• spec). 40 powerline 

commands, User Programmable Cllenl Layer S3!1115. 


AISI RESEARCH CORPORATION 

Discovery Park, Universily ol VIC1oria 3771A Haro Ad. 


Vicloria BC CANADA V8W 2Y2 

(604) 477-1415 

lnqulrym. 

HARDWARE GRAPHICS 

HOUSTON INSTRUMENTS PLOTTERS 
Hous:on OMP·40/41&4 2 A·BIC·O·slze SBH/$2571 

I011ne LPJ700 A-E sPZe. I pen $41715 


DIGITIZERS 

Summag<apl\>CS MM1 201. l)OW, cable U 7• 

GTCO t.407·1212 complme $602 

H taetu .HQG-11119 f1~' II wlstyfus S735 


GRAPHICS BOARD/MONITOR COMIOS 
Orchid TurboEGA & NEC Mulllsync .$1220 
Aft1SI 1 & Mitsubishi 19· mol"ll1or $3113 
Largo corp & lllst11ut1enal PO's OCC(Jptcd 0 AC. 
ARDEN SYSTEMS, INC. (213) 479-6707 ext .21 

12335 Santa MonoC<l Bl ,240, lo> Angeles. CA 9002; 

Inquiry 655. 

LANGUAGE TRANSLATOR 

INTERCHANGE HEWLETT PACKARD 

FILES ON IBM PC 


LIF Uullty lor lhe IBM PC allOA~ IBM PC's and compal1bles 

10 read and write ri les wri~en by Hewiett Packard Sanes 

70, 80. 200. 300. 1000, 9000 computers Call lor data 

sheets. conlig diagram , pricong Oswego Soltware Inc 

specializes 1n HP disk Irle copymg, progmm transla!04&­

0swego Software Inc. 
507 Nonh Adams Streol. Oswego. llllno s 60543 U~ 

(312) 554-3567 TELEX 851757 

ln.qulry 718. 

MACHINE TRANSLATION 

The TurboTranslator 
Chinese < = > English . Eng/Pinyin In , 

Chinese/Eng/Pinyin oul. Edit (char needs 

mouse)lexportllmpon diet 350+ chars hi qual , 

6200+ (2.3Mb) lo. No copy prol. IBM/Horc/elc 

graph card . IBM-PC & compa1. 256K. 2 floppies. 


Aust $85 (+S10 overseas). AMEX/MCNlso . 


SAVAGE SOFTWARE 

Box 8 1, East Caullreld 3145, 


Victoria, Austrnha 


Inquiry 72.6. 
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MAILING LISTS 

Professional List Management 
Arcl•st - marn~rame mai:hng l1Sl management for lhe 
PC TIAT Capacity 20 million names. au1omat1c zip 
and Slate verll1ca11on p rint any label. custom charts 
and rc;mns. merge-purge wnh excellent near-dupe 
1ecogm11on march codes. posiar p1eson1ng, Nlh 
sarnpl1ng , much more. 5595. Demo disk available. 
Take control ol your lisl Call lor lree brochure 

Arc Tangent , Inc. 

232 Al\aeapa St.. POB 2009. Santa Barba1a. CA 93120 


800-843-5928 (in CA. 805-965-72n) 


PROGRAM GENERATORS 

WINDOW.LIB $99. 
An llas.:y 10 use comrk1e w1ndo-.-•• nq s·/$· n for prog1.trr.mers 
.'.Inti ,•,h''"t> •n 

• W•S•C 16" r, S C686 • C LATTICE MS 
• COBOL M S AMF • PASCAL MS TURBO 

• fORrRA.N M S ~MF oB.asc Cl!ppe1 
W11'\00,., ~10r incJ~ooo Crea1i: cJltllblc oop uo menus help 
sc1com. Tnc ~no ~or lcaiu1cs m.110 re-..e•se t1tghllght1ng and 
c.uroo. con1101 No royalllc& Ask 11bou1 OJI BIOSiOOS 
ll0VISI• t,,C 
GLENCO E NGINEERING (312) 392-2492 

3920 Ridge Ave • Ar lington Hts . IL 60004 

PUBLIC DOMAIN 

IBM, CP/M, MAC SOFTWARE 
Over 2500 disks covering IBM/ PCDOSI MSDOS. 
CPIM and Macintosh . All ma1or public domain user 
groups represen1ed. Priced lrom S6 (US) disk (even 
lower in quanli ly) . Fasl service. shipped around the 
world. Call or circle inquiry il663 lor our FREE 32 
page mlnicatalog ol highl lghls. 

CANADA REMOTE SYSTEMS LIMITED 
(1 -100-317-1 901) (1·416·231-23 83) 

lnQuuy 663 

~ SOFTWARE FOR PENNIES ..,,. 
GET BEST ~.NO LATEST PC·DOS CPIM-80 AND 
CPIM 86 PUBLIC DO MAIN PROGRAMS FOR 
8US1NESS. PERSO AL EDUCATION SOFTWARE 
DEVELOPMENT. MODEMING SCIENCE ANO MORE 
AT LON COST OF COPYING J .o., 5-'/• AND 8" DISK 
FOAMt.TS ARE SUPPORTED SEND SS.00 FOR 
CATALOG 

MULTIPATH , INC. 

Box 395. Montville. NJ 07045 


(201) 575-5880 

Inquiry 711 

THE BEST OF THE BEST! 
Public Domain & User Supported Sol1ware 101 IBM PC 
or compatible. Word Processing. Database, Spread· 
sheets. U1d111es. Games, AC:counling. e1cl 50 disk 
package S205.00, or renl 2 wks $75.0 0. lnlo & Super 
Sampler Disk Si.SO. Deluxe Word Processor 56.SO. bolh 
$12.00. MCNISA 

BLUE CIRCLE GROUP, INC. 
Box 23502. Minneapolis. MN 55423 

(612) 823-4111 

l nqu11~ m 

PUBLIC DOMAIN SOFTWARE 
SO AMIGA DISKETTES - SS.SOeoch 25 ATARI-ST OISKET· 
TES - SB .SO oacti . 490 10M DISKETTES - S4.25 each. 
60 SANYO 550/555 DISKETTES - $4.25 oach 
SAMPLE DISKETIE & CATALOG AMIGA 01 A.TARI-ST SI 
ppel IBM or SANYO $5 ppd 
All Pf•CH 1nclLtde FREE SHIPPING1 V15a/MC • No E•lta 
Cl"largci 48 hr TurnarounOf Pno1'1e Orders Welcome' Quall· 
1y t.teo1a U'5ed' 

Computer Solutions 
F'O. Box 354 • Depl . B. Mason. Michigan 48854 
1·100 ·174·9375 (M·F 10·5 EST) 1·517-62 8·2943 

SOFTWARE ACCOUNTING 

dBASE BUSINESS TOOLS 
• General Ledger • Purch Ordllnvn1ory 
· Accounts Recvbl. · Accou nts Payable 
• Order Entry · Job Cosllng 
• Sales Analysis • Job Estimat ing 
$99 EA. + s&h wldBASE 2. 3 or 3 + SOURCE CODE 

dATAMAR SYSTEMS "cred. Card·Check-COD 
6809·8 Convoy Court. San Diego. CA 92111 

800-223·9963/ CA 800· 22 1 ·9964/(619) 278-8222 

Inquiry 67": 

1986 TAX PREPARATION 
FaSI easy 10 use package p1epares and prints 1986 
Fe<ieial Income ta. relrnns u~nq 1.,,m IOJO Fully 1n1e1ac· 
tive. menu d10l'eII Follows IRS lorms Suopons 28 loims 
plus mult,ples Fully 1n1eg1ate<1 MSIPC·DOS 86 P•ol 
S349 Pers $59. 85 Pro! S30. 

Dunphy Systems, Inc. 
P 0 Bo> 326. Wort111ng1on OH J3085·0326 

614-431 -0646 

lnculry 67fJ 

INCOME TAX SOFTWARE 
TAXWO AKS·- sofcwarn to en1er. ca lcofale. and prlnl 
Federal Form 1040 and l7 suppor1mg schedules 1986 
marks 41h yeaf ct produc11on , Frea telephone support . 
Fo1 IBM. MS-DOS. CPM·80 Federal $400. Calllornla 
$100 

TAXWORKS 
881 Al ma Real Or.. Suil e T·2 
Paclllc Palisades. CA 90272 

(2 13) 459 -2746 , In Calif. (80 0) 232- " 1040 " 

1nau1ry 692 

... TIME & BILLING 
•OO chen1sl20 oariners.'80 101> & 40 oul ol pockel 
ca1ego'1esl20 a•eas of praclocollrxed Ice or hou1lyl 
more' P11nts billrnglS1a1cmen1slaged 1ec slm01e' Free 
phone support SU9 (VISAIMCIAMEX) MS·DOSI 
CPM·SO Oiller original soltv ~1c 

FREE ca1alogue 

M I CRO-ART PROGRAMMERS 
614 Alameda Padre Serra, Sanla Barbara, CA 93103 

(805) 962-0922 (24 hours) 

lnquuy 704 

CUSTOM PAYROLL 
All systems have multiple pay ca1egones_calcula­
hon ol all la>.es. use r del1ned cleducuons. •10l(k) 
nan 1ng many reports paychecks, W·2 forms. and 
muct1 more Cusiom rca1wes are ava1labae Puces 
s1ar al S695 tor syslem, manual, and PC Basic 
source code 

Datasmlth , Inc. 
Box 8036. Shawnee Mission . KS 66208 

(913) 38 1-9118 

lnQUI')' 76S 

1986 INCOME TAX PROGRAM 
PC·TAX·MASTEA. Iha CO'l'lp14ll0 19" fodcral Income Tit.J. PH]'PiJra ­
1+0n ptog rarn ku tBM·PC, XT. AT, PC11 tJM compaltblct.s to1 ~ly 

$95 Form 1040 w11h 22 scl'iectules end lorms Menu or1"'l!n_ ta~i. 
1n!tgti11ea. easy 10 use Pnnl$ lomt$ frt"f: tc~eiphene su;ppor1 Yeilr~ 
updaro5. i11no IS a.ay mon.l!'y oack .guaran11ee F1oe pop.up sc1&n· 
1tt>C c.a1cu1a101 w11ri ordrir 

VISA , P. C C 0 0 C<tll 1· 800·62.J-2821!1Ext82'0 

OuM11ons ir\CI 1nlocall l·? Ul·41 ?·Gl 65 


DATAX 

1923 Linden Street. Ridqewood. NY 11 385 


lnQ t.nry 779 

SOFTWARE/A.I. 

EXPERT SYSTEM LANGUAGE 
II you can use a spreadsheel. you can use 
KNOWOL. lhe Knowledge Ortented Language. lo 
guide people In solving problems. 
KNOWOL + (Complete) . . . $99 .95 
KNOWOL (lnlroduc1ory) . 539 .95 

Intelligent Machine Company 
1907 Red Oak Circle. New Port Richey. FL 33553 

(813) 844-3262 

SOFTWARE/BASIC 

Fl NALLY! MODUL ES 


,\oo class to yoor comotleo BA.SJC rirograrns "'- :n FlNALL Y! 

MODULES Use p.j oo:.n WWOOWS ""1~C>llai meri•JS oop 

uo help sc1ecns. ripu: screen and Orec'OfV l'T\3rl31ps for use 

\"11~h FINALLY1I rary ano ch8ASIC 2 0 c,,r 16M Comi)'.la• 

2O 30 Day Money-Baek Guarantee VISAIMCICl\eckl .m 


FINALLY! MODULES is 599.00 54.00 S&H 


KOMPUTERWERK, INC. 
851 Parkvrow Blvd , Pillsburgh. PA 15215 

(412) 782-0384 

Inquiry 700 

SOFTWARE/BUSINESS 

PC-Write" Shareware Ver. 2.7 
Fast . powerful word processor/tex t edl1or for IBM 
PC. Spelling checker. screen clip. mailmerge. spl1I 
screen. ASCII mes. macros. Suppons p1oponional 
prinling . laserJet . 300+ prin ters . 516 lor all soil· 
ware. 1u1orial/guide on dlskelle OK 10 copy. 
Register for manua l/supporl. 589. Full 90-day 
guarantee. 

Qu/cksoft (206) 282-0452 V isa/ MC 

21 9 First N. #224J . Sea ttle , WA 98109 

1nqu11y 789 

PC-File Ill'" Version 4 
Search. son browse. gtobal changes mac1os ma111ng 
labels. lo1ma1 reporls w11~ selectl<ln &ca1cura11ons sut;. 
1otals 101als a e1ages encrypl•on Exc~an e da1a •:.11h 
1·2·3. WORD. W0tdSla1 Over 190 000 usc1s 559.95 + 
$5 slh For IBM PC 

ButtonWare , Inc . 
P.O. Box 5786. Bellevue. WA 98006 

1 ·800-J · BUTTON 

lnqulty 658 

PC-File/A" 
All 1he power of PC-File Ill plus Relational hnk 10 
other dalabases mteg1ated let1c1 \Wiiing mail 
merge. coniext ser\Slltve oop-up help \Vlndows New 
binary search retrieves data hundreds o' times~ ter 
$149.95 + SS slh 

ButtonWare , Inc. 
P.O. Box 5786. Bellevue. WA 98006 

1 -800-J -BUTTON 

lnqurry 659 

DATA ENTRY SYSTEM 
Hoads down data en1ry volh twO·P ss ve11l1ca11on lor 
the PCIXT/AT compatibles Loaded 'Mlh fearurcs 
hke Auto dup & skip. verify bypass. ra.-.gc checks 
& table lookups Fully menu <l11ven only $395 

Call tor free 30 day lf<a/ peood 

COMPUT ER KEYES 
21929 Makah Rd . Woodway. WA 98020 

(206) 776·6443 
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SOFTWARE/BUSINESS 

dFELLER Inventory 
Business 1nven101Y programs wnnen mmcxfrliable dBASE 
source code. 

dFELLER Inventory $150.00 

Aequ11es dBASE II or 111, PC-DOS/CPM 


dFELLEA Plus $200.00 

Wllh History and Purchase Orders 


Requores dBASE Ill or dBASE Ill Plus (For Stockrooms) 


Feller Associates 
550 CR PPA, Route 3, Ishpeming, Ml 49849 

(906) 486-6024 

lnQuirv 683 

LP88-LINEAR PROGRAMMING 
Apowerful menu-dnven syslem for 50Mng linear programs w/ 
up lo 5t0 constramts &2510 Yariables. Fealures include in­
1eraCJ1ve &batc.11 opera\iOl1. sp<eadshe<it·style input &edillng, 
storage ol prob'ems & bases. Simplex Algornhm restart, report 
generalor. sensili~ty ~~s. Req. IBM PC, 192K. $99 wl00S7 
support, user's guide . VISAIMC. 

EASTERN SOFTWARE PRODUCTS INC. 
P.O. Box t5328. Alexandria. VA 22309 

(703) 549·5469 

lnQul r')I 678. 

OFFICE AUTOMATION SOFTWARE 
Orde1 Enlry, lnvenlory $49.95 each Independent or 1n· 
lluac11ve Fas1. accura •e Dalabase s.izes; 150 10 1000 
Monitor up to 15 whse. Olher configs avail 0fde1 
acknov.~edgmenl lorms. mventory lcsbngs, & reorder level 
bstmgs printed. Mon. req: IBM PC 0< compat1bto. 1 DSDD 
360K dri"e. t28K RAM memory, DOS 2. t O or late• 
MCNISA. lree sh1ppmg 1n continental U.S. 

FutureSof t (216) 753-1336 
P.O. Box 23005. Cuyahoga Falls. OH 44223· 1100 

lnqtiiry 684. 

SAVE LEGAL FEES 
157 Ume lasted legal forms on disk, oomplelewlih menu 
driven system and editing and printing capablllty. Free 
copy or PC-Write word processor lnciuded. Forms w1it­
ten by a noted anorney and applicable nation-wide. 
$129.95 plus $7.50 shipping and handling. 

LegalEase"' HOG Software, Inc. 
54 Wh itney St. , Sherborn, MA 01770 

617-651-1 881 
800-628-2828 x 706 for credit card orders 

ln q\Jiry 690. 

DOWN TO EARTH SOFTWARE 
AuloOos ($34 SO) works from a menu to run programs 
and DOS Junctions. OmniTask ($99.50) is a word pro­
cessing sysem. Does aUlola<m, mail merge. repons. etc. 
Ca<pFa<m,GenF0<m (S74.50 ea)-lrnmcorpo<at100Sand 
legal documents . Free informa1100 

TSC 
P.O. Box 872687 Wasilla, AK 99687 

(907) 745-6267 

Inquiry 774 

SOFTWARE/CHURCH 

Church Package 
Parishioner Time , Talent and Trnasure System pro· 

gram is wrillen in modifiable dBASE source code. 


• Conulbutions • Disbursemenls • Ledger 

• Names wittl mailing labels 


• Personal information database. 
Requires dBASE II or Ill. PC-DOS/CPM·80 $200. 

SOFTWARE/CHURCH 

ROMAR CHURCH SYSTEMS"' 
Membershlp·61 l1e!ds plus altarnate address: labels. 
letters. repons any lielcJ(s). Ollering-256 lunds: optoonal 
pledge; statements; post lo 255 x/year Finance-GIL w ith 
budget. up lo 500 sub-totals & 99 depts: month & YTD 
reports anytime for any monlh Size 2000 people/flop· 
py: 25000/tO meg. Ad too sh0<ll Wnte• 

Romar Church Systems, Attn: BMB 
P.O. Box 421 t , Elkhan, IN 46514 

(219) 262·2188 

lnqul.ry 752. 

SOFTWARE EDUCATION 

Best Christmas Gift 
Our exciting Math Games Is designed to make your 
kid THE TOP MATH STUDENT In his class. Send 
Check/MO, specify IBM PC or APPLE llC/E. 
$21 .50 ea. + $2 S/H. 
BLACK BELT-ADDITION ·SUBTRACTION 

-DIVISION ·MULTIPLICATION 

ROBIN SOFTWARE 
P.O. Box 1053, Cupertino, CA 9501 5 

(408) 255-7458 

lnqufry 724. 

SOFTWARE/GENERAL 

- SOFTWARE ORGANIZER­
CYBEA_ CAT will catalog all those disks tor You. 
-FAST and EASY lo use! - MENU SCREEN driven! 
-Catalogs Floppy and Hard disk Root & Sub·dir. 
-Punts neat attractive Diskelle Labels -Finds any 
file in seconds. . MS·DOS 2.0 2 DAV. $24.95 + 5% 
tax in Florida. Visa/MC or Check. 

CYBER_ WARE Corp . 
4411 Bee Ridge Ad. Suite 5251 , Sarasota, FL 33583 
1·800-237-8400 x86 In FL 1·800-282-1469 x86 

Inquiry 669. 

NEW Turbo Pascal~ Programs 
Outstanding software. Full source code Included! 
KEYMASTER, DESKMASTER: Pop Up desk 
otganizers Editor . mac1os. alarms. addr book/dialer. 
cafculator. morel $49 .95 + $2 s&h each IBM PC & 
Comp. DICTIONARY TOOLBOX: L1bra1y to p10­
ducelmanage bit compressed dlCI $39.95. Any MS.DOS 
Canp CHESTER: Full leatured Chinese checkets game 
using heuristic search. $22.00 IBM·PC &Comp Visa/MC 

A. I. SOFTWARE 	 512-928-2009 
2200 Rogge Ln ., Austin, TX 78723 

Inquiry 764. 

FREE FIRSTUP MENU PROGRAM 
Simplify your MS-DOS system with FIRSTUP. Complete 
program You conhgure FIRSlUP to do all the commands 
necessary to star1 your programs. FIRSTUP then works 
as a Menu lnlerlace to access your appl cations with a 
single key Includes FREE demo (disk #t) ol our other 
products Specify IBM-PC. DEC Rainbow0< Zenuh Z- tOO. 
$4.99 s&h. 

Newline Software 
P.O. Box 289, Tiverton, Al 02678 

(401) 624·3322 

Inquiry 782. 

FREE CHECKBOOK PROGRAM 
Let Check Processot balance your checkbook. Complete pro­
gram 10 maintain your checkbook and credll card accounts. 
Classify entnes into I ol 31 ca!egones. Pnnl reports on entire 
checkbook or 1nd1v.dual categ<llll!S On-<JISI< docs. Includes 
FREE demo (dis.I< #2) ol our other products. Specify IBM·PC. 
DEC Rainbow or Zenllh Z· tOO $4.99 s&h. 

SOFTWARE/GENERAL 

FREE DISK CATALOG PROGRAM 
Let DISKombobulale k ..p track ol your disks. Compteto pro· 
gram. On·llne database keeps 1rack of all your riles by Me 
Mmes. sizes. dates and ~mes. Ol-s.play. prinl. or ~Off) repons 
ol all or selee!ed ~es in alphabelical or <>sk order Includes 
FREE demo (OOI< 13) ot our other procucts. Speoly IBM·PC. 
DEC Rainbow or Zenttli Z·tOO $4.99 s&h. 

Newline Software 
P.O. Box 289, Tiverton, Al 02678 

(401) 624·3322 

Inquiry 784. 

PRO FOOTBALUBASKETBALL 
POINTSPREAD ANALYZER database·soltwa•e includes 
all NFL games smce 1978, wnh won.loss Slals and poinl· 
spreads. Basketball version has all NBA games since 
1983. In seconds. see stats and patterns. Developed by 
Ph D. statisticAans. $50 each IBM PC. compatibles 
MCNISA. 

BEST BET SOFTWARE 
3104 Shattuck Ave., Berkeley, CA 94705 

(415) 540-5072 

Inquiry 786. 

US$6 ••• INCLUDING DISK 
Over 2.900+ software Illies lor ISM·PC. Appre 11. Macimosh, 
latesl l i tles . l olS or hl..quallly manuals. VOLUME 
OISCOUNTS. 
• ISM·PC light Pen cJw sot1ware: SSS 
• 640X motherboatd clw ftil l RAM: $200 
• PC mou:SO compallbJe: S8S 
Lots ol bergarns, ram chips. e1c. . .. Specify your compu1er 
lype with $ 1 note for our air.mailed catalog to:. 

MICRO-WORLD, Dept BYTE 

Towner POB 310. Singapore 9 132 


REPUBLIC OF SINGAPORE 


fnqulry 770. 

GREAT SOFTWARE, CHEAP! 
Absolu tely Smashing User Supported Sottware 
$4.95 per disk. PC-Outline, PC·Wrile, DOSamatic, 
Commercial Unpro1ec1, File Express, Cheap 
Assembler, Chess, utilities galore, many more . 
Money·back guarantee. IBM PC, PC Jr, or com­
patibles . FREE CATALOG. 

PLUS SOFTWARE 
33495 Del Obispo, Suite 160 M, 

Dana Point, CA 92629 

Inquiry 768. 

NEW INTEGRATED ENVIRONMENT 
Al FOR THE IBM PC 

TOPS! IS A FULL VERSION OF OPS5 WHICH RUNS 
UNDER MS·DOS. UNIX OR CPIM. A FAST. EFFICIENT 
EXPERT SYSTEM DEVELOPMENT TOOL 

PAOT01YPING: $125 PRODUCTION: $250 
PROFESSIONAL. $375 SHIPPING, ADD $5 

DYNAMIC MASTER SYSTEMS 
POB 566456 , Atlanta. GA 30356 

(404) 565·0771 Telex 11282923 

Inquiry 762. 

... BIBLIOG2 
Sollwaie lor the accessible library. The technology ••· 
pJosion has made purnals amajor source at [nforma1ion. 
BIBLIOG2 makes that inlormation aocessible Easy to 
use. OulCk 10 retneve. Especially made lor lhe IBM PC 
and IBM PC compatibles. MS·DDS 2.0. Price $49.50 
Check/MCNISA 

Feller Associates 
550 CR PPA. Route 3, Ishpeming. Ml 49849 

(906) 486-6024 

Newline Software 
P.O. Box 289, Tiverton, Al 02878 

(401) 624-332 2 

MICRO-DYNAMICS OF TEXAS 
P.O. Bo• 40691, Houston. TX 77240 

7 13-898-9957 

lnqulr~ 682. lnquby 783. Inquiry 759. 
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-----THE BUYER'S MART----­

SOFTWARE/GENERAL 

SongWright Ill 

Music Processor for IBM Compatibles 


Prin1s Q1.1a11ty lead shee1s. songs, scores with 1e:ic1 and 

symbols. mul!lple slaves; transposes to any key; plays 

lunes. Screen graphics ed11or: IBMIEpsonJS1ar printers 

Sand 549 .95 , S2 s&h or wrlle tor lfee sample ou tput 


SongWright Software 
Box 61107. Cherry Creek. CO 80206 

(303) 691-4573 

Inquiry 7.33 

CONTROL YOUR PROJECT! 
Descr,bf• rne v,01~ Mlc roGANTT · rrrc~ managemer.1 
sySlcnl coicutaics me schedule nnd budget Op1m 1zc 1hc 
s.cl112<hole anu r ~ou1ce loaC1n1g ir1 terac11vetv Cus!otrnze 
If?~ rupons. 1r1clucl1ng G°'ntt Cnart ilfid Netv.01k Diagram 
Buy only 1he modules you need MS-DOS. PC-DOS & 
CPIM 00 Froe c.11a1og 

Earth Data Corporation 
PD Box 13168, Archmond, VA 23225 

(804) 231-0300 

SOFTWARE/GRAPHICS 

POPULAR HGRAPH" 
SCIENTIFIC 2D & 3D graphic roullnes for IBM PC. 
Powerful, easy 10 use . Multiple fo nls. device in­
dependence Uses max resolution. Suppor1 for 
most popular devices. Links with MS-Pascal, FOR· 
TRA N; Logltech Modula-2. Support for Tu rbo 
Pascal. 5189 . 

Heartland Software, Inc. 
234 S. Franklin. Ames. IA 50010 

(515) 292-8216 

GRAPHICS PRINTER SUPPORT 
AT LAST' Use lite PrtSc key to make Quality scaled 
8&,,.l 0 ' cofor 1cproducrrons ot your display ori an)• 
dol maw~ . ink1e1 or lase1 prmtet GRAFPLUS svp· 
POrts all versions of PC or MS·DOS '1th IBM. Tec­
mar. and Hercules gra<Jnrcs bollrds. 559.95. 

Jewell Technologies, Inc. 
4302 SW Alaska St. Suite 207. Seatlle. WA 98116 

(206) 937-1081 

lnQu1ry 699 

FORTRAN PROGRAMMER? 
Now you can ca ll 2·0 nno 3·0 graphics rou11nos 
w 1lh1n your FORTRAN P'ogra.rn 

GRAFMATIC· 75 ca llable roulines lor 
scrnen ou1pul. S~35 . 

?LOTMATIC, Pon. p1011er driver S135. 
For the JBM PC. XT, AT andcomparibles. We sup­
port D vari~ly ol compllt:trs , 9raphics boarels nna 
plorrors 

MICROCOMPATIBLES 
301 Prelude Drive. Depl. B 

Silver Spring , MD 20901 

(301l 593·0683 

lrH1u1•:,o 706 

FORTRAN GRAPHICS LIBRARY 
Mic roGfyph/S ciPfot'· 01ov1des (MSllBM Pro/F77LJ 
FORTRAN graph'cs on any IBM PCIXTIAT Features 
l1n110g a•cs. labels. Hershey fonrs h1res plols on 
llBMIEpson/Aople LaserWrrter) printers. oc graptucs 
on (IBM c:olor" EGAIHercules · mono/Tecmar · GM) 
c1'splays S69.95 plus $3 .00 shopping. 

MicroGlyph Systems 
P.O. Box 474. Lexington. MA 02173 

SOFTWARE/GRAPHICS 

Tl PRO + TURBO + GRAPHICS 
TIG'i'I'•· • gra:Jt,•CS IYfl~91a:;in~ rrn,tSiC SCf . \11(1 CUl 'i con 
~r ol ... ~!f? U!r!! l ::1~c °'~ .·.o 't't'toO So1i1c0 t. ll.K: 111 
Cl~lOCO TIGraf1· $89.95... TURBO t.'tB087 • GCO 5169.95. 
NEW lUAOOFI ocitrtit•s.IOM IUR00 301 Ato1u11011ll 
.,•,1 ntJO,._.$ ·• i • otao\ $39.95 o' '"'." TIG1 ,ltn' or lUROO 
SJ0.00. Sp~•lt 181.1 01 l.'S DOS IURBO 

P ROW ARE, INC. 

1023 SE 36th Ave Portland OR 97214 


VISA/MC/CHECK 7AM-7PM MON-FRI 

(503) 233-4465 

lnquhy 720 

FAST! 30 GRAPHICS EDITOR 
Ro1a1e 4000 planes in 3 se<:s Mouse/keybd. Enter 
planes, swepl surfaces. spllne curves/surlaces Mull l· 
pie views. Copy, mirror. rolate. 1rans1a1e. scale DOS· 
Hke hierarchy Hidden surface removal Read/wn1e 10 
disk. much more $39.95 

Graphrcs lib for DOS lalt lce c S99.95 
Money-back guarantee. HERCICGA 

SOFT VISIONS 

609 Trowb11dgo. Santa Rosa. CA 95402 


(707) 579-2871 

Inquiry 7J2. 

SCIENTIFIC GRAPHS 
SCI GRA.F oroduccs h19ll res q1aphs (1680 >< 1712 
pt~C'ls) 011 E son or IBM g raptu::.s p11n!Cfs Surpo11s 
log.·i11,ea1seal~ C!f' rOI' bars avertavs ba1ch 1n0de opct"a 
t-on Cf)' !ie1C ble oata en1 1y !tom ctSlc Of i...e) bOar<l User 
custoi:n1zablo Requires DOS 2 o• 3, 256K 

599.95 (Sorry, no credit cards) 

Microcomputer Systems Consultants 
32 West Anapamu. Su11e t90. Sanu Barbara. CA 93101 

(805) 963-3412 

lnqulry 767 

THE DGI SIGNMAKER 
crea1os presc111a11011 qw-\J1ty 1ex.1 signs and ov~rr 1ead 
11ans re~ using yOU1 1er,,1 OI' /oPPLE II compu1cr and 
mo~ pk>tters II pro~1des au1oma1tc or m.1nual se4cchon 
d charcater Slle. pen seiect1on. !.IMll'!Q 1oca11on and NOi· 
rnal or Italics lcUers Oa1a can 00 sa'led. rolnoved edited 
arid µiOlled 1r. a m um o4 rr1nu1e 575. 

DECISION GRAPHICS, INC. 
P 0 Box 2776 B. L1illeton Colorado 80161 

(303) 796-0341 

lnqu ry 675 

MelaWINDOW~/TurboWINDOW ' 
AC!~.tnc&d grapnics 1oolk11provides Xerox Star/Apple Macm· 
losh styfe graphtCS on your IBM PC Supports most populi.1t 
(11aph1Cs cards Allows you to Cfeate ~l>UP menus. wi.ndows 
& aeons. use proporlionally spaced fon1s; tubbor tmnd & rng 
lines. 1cic:1or b11map rmages, supports mouse-cur5or !rack· 
1ng. T1ghfly optimized for use with Turbo Pa$Ga1, ISM Pa$Cal, 
C, FOt1 1at1 Met <tWI NOOW ·rrurboWINOQW-· awarded M PC 
Tech Jrnr s Product ot th~ month. 

Metagraphics Software Corp. 

.1575 Sco11 s Valley Or Scons ~alley Cl\ 95066 


(408) 438-1550 

Inquiry 780 

SOFTWARE/LANGUAGES 

Minnesota SNQBQL4 Language 
Po....er1ul sttmg 3 data handltng fa c1ht1es lntorc,ctor com· 
pahble with mainframe SNOBOL4 32)( s1r 1ngs, 32 bit 1n­
1ogtHS , 8087 lot float & large memory model Sample pgms 
Include ELIZA FOi > t26K 18 .~ PC & DOS Of cqulvJleni. 
De'1nit1vn ..green· · bOOk by Griswold e1 al a..... a11ab1e 
Guide .. 5 ''" " SS OO diskette $44.95 
Gulde • dlsko11 a • "groon" book S59 .95 
" Gre€!n " ooo only $26.95 
PO$tpa1a 1n USA In NY ach1 lax VISAIMC (914) 271 ·5855 


BERSTIS· INTERNATIONAL 

POB 441 , Millwood , NY 10546 


1nq u1r~· 6515 

SOFTWARE/LANGUAGES 

MACINTOSH DEVELOPERS 
Dramatically decrease development ttmB EIC9antly 
c ra lted con'lp1ted libra ry roulines tor ea!:i-y 1rnplernen1a 
1t0n ol Mac 1n1e1face. Gra~ SCH11~ r'9 and prinlmg, ta:ct 
edd1ng, zooming wir1dcws and much m01e1 

PASCAL EXTENDER.. $89.95 

C EXTENDER ' 5129 .95 


INVENTION SOFTWARE CORPORATION 
P.O. Box 3168, Ann Arbor. Ml 48106 

313-996-8108 

1nqu11y 698 

BASIC = > C, PASCAL 
Accep1 Apple. Tl , IBM BASICA. etc. Transform 
spaghenl code 10 s1ruc1u red sta1emen1 !REPEAT, 
WHILE, IF, CASE) by rearranging lhe s1atemen1 
sequence. Scoped, indenled modules al top-down 
fashion. Generale many vendor's C. PASCAL. All 
automalic. MS-DOS. S85 each. 

GOTOLESS CONVERSION 
P.O. Box 5006S, Denton , TX 76206 


PH (214) 221-0383 


Inquiry 689 

SCREEN PROGRAM GENERATOR 
SPG I CtC-JICS OASIC piog1e.rn Cade OUllCIJ~· aOO eas:ily Dcsiqn 
row sc1een ct1toc1fy ;md SPG I will generate me BAStC wo 
gr,Jm coctc 10 narldlo 1M a so1ay ano 1nou[ or dara Co.mrors 
use or coao1 t."Olring gr.oprics c1.11soc m0>emen1 ano runc·1on 
ko~5 Goncrn100 codo oas~ ro rno<t11)' f mOigo 

IBM PC t. comPt-l l1l)les 12AK 
$75 + $3 .oo S&H (CA+ tax) 

Treebeard Software 
5901 Wmnc1 A"Jonuu. Su1to 42'8 
Hun:1,,gron Beach CA 92{"1!.l 

(714) 840-6939 

Inquiry 742 

HYPER C COMPILERS/TOOLS 
Apple II P10Dos ProresS1onal compiler. COOS com· 
pier, ProDos entry level compiler . 6SC02 Assemb!y 
Language Dev Systen. Macintosh compiler . lull 
source code for bolh Apple II and Mac1n1osh pro· 
g ramm1ng tools 

For further information/catalog contact: 

WSM GROUP, INC. (602) 298-7910 
P.O . Box 32005. TUCSON , AZ 85751 

lnquny 749 

NEW LOGO FOR PC 'S 
• ZLOGO features advunced turtlo grapnrcs 
• USl'-hke oqulvatence ot da1a and codo 
• Numotic, suing, and Its! obicc1s 
• The c:ommand sequence:5 ol Hw bullt·ln 

odi!ot am usor-deUnable 
• There arc ove1 130 comm0ncs 
• ZLOGO ca.n De ea,ily converted 10 olher 

languagos such as 	Froncn 

192K S65 S&H S3 


COLORWORKS'" (602) 323-9674 
Dept. BE 867, 5337 E. Bellevue, Tucson, AZ 85712 

Inquiry 79 1 

SOFTWARE/SCIENTIFIC 

._ MATRIX 100 .... 
Pe1lorm muttdc 1@gres.~n SOl\'C ~rnutaoeous ~'5 1n 
11er1 ma111ces CIC m BASIC or Fo11tan very souno 
rcJmefic.~y very po-.·.'Ufh.JI ano ~'Cl vaas.y to us.Q - OR/MS 
Today 2185 Santord Busir~..s So!t·.\':"-tie oes.er~·es congru:1~a 
IH)nS - PC Mag. 5Jl ·1i85 P f'ICC sao 8087 '5U0001'1 5125 
como-1m suouon S250 Fortr.'.ln 1111rruy $175 (54 s&n) 

STANFORD BUSINESS SOFTWARE, INC. 
2672 Bayshore Parkway. Ste. 304 

Mountain View, CA 94043 

To Ordar Calf (415) 424·9499 

Inquiry 7J4. 
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-----THE BUYER'S MART----­

SOFTWARE/SCIENTIFIC 

DATA ACQUISITION ANALYSIS 
Nl!..Y lrom Lo1us MEASURE lor dala acquis1Cion At1ac:f'les 10 
12 FOURIER PERSPECTIVE II wi1n graprucs tor analy!ils 
FFT11FT ano JO more Vnear cala.ilat10ns in 1t. ZO PRrure F'AC­
ron !=F T, d l)fec1so !5Ubt'OOllrMl library Use wilh your appl1ca• 
tJon ocog1am w1111en 1n ariy tanguage 1nch.1d1ng Turbo Pascal. 
C Foman. ano Basic Borland's TURBOPASCA.L ant:J lotus 
MANUSCR•P r.atee.hr.cal word pro~$SOr also a... ailable CiJll 
lor pr1cestp11ckagc deals 

Alligator Transforms Sc ientific Software 
P.O Box 11386. Costa Mesa. CA 92627 

(714) 662-0660 

Inqui ry 652. 

Affordable Engineering Software 
CALL OR WRITE FOR FREE CATALOG 

C1rcu1t Analysis • Root Locus • Thermal 
Analysis • Plotter Drivers • Graphics • Signal 
Processing • Filler Design • Report Prool · 
reader • Transler Function Analysis. 

BV Engineeri ng 
2200 Business Way Suite 207. Rover side CA 92501 

(714) 781-0252 	 VISNMC 

Inqui ry 661. 

CROSS ASSEMBLERS for 
VAX VMS and PC/MS DOS 

New Low Prices 
Relocatable Macro Cross Assemblers, 

Linkers, Librarians 
Targeled to almost all Microprocessors 

ENERTEC, INC. 
BOX 1312. Lansdale, PA 19446 

215·362-0966 MC/VISA 

lnqu1rv 600 

Computer-Aided Circuit Design 
CcmpOes •s a mon.u-01lven etecironic circuit oes.gn ptogram 
1ha1 has solcc.tlons lrom baslc oler;tncity 10 circuit d&sign. 
ThO program wlll Cilkulatc Y.illuos of circuits for anenualors. 
amplifiers. acr1ve and passl 'l'e llllers. power supplies. etc . 
11Ms caJculators. lor rosis1ance. resonance, reae1anco. dB 
rarlo's, VSWA. and more. Design manual included. IBM and 
DEC Rainbow compatibles. 549 .95 

Esolt Software 
P.O. Bo• 072134. Columbus, OH 43207 

(614) 491-0832 VisaJMC 

POP UP SCI CALCULATOR 
COMPLEX is everything sci. calculator can hope 
for plus complex algebra, lnleger & bit manipula­
tion. Boolean Logic, Polynom , eqn, FFT transform, 
computer graphics, curve fitting, extensible 
language like FORTH . w/50 pg. manual $25 . Tur· 
bo Pascal source add 560 . 

SoltTech Inc. 1-31 3-544-8544 
14640 LaBelle, Oak Park, Ml 48237 

Inquiry 730 

lorMalh text-formatter 
• Equa11ons. matrices. ratios, integrals. e11ag1ams 
• Mac1os. lonls. Greek/malh symbols 
• Hyphenal•on. secn1eqn/rel numbe,,ng 
• Indexes. tab!e of con1en1s. footnotes 
• 	~·matruc. d~SY\-vheel. faser pr1n1ers. all mon1tors 

$400. S50 lor demo 
S HANTHA SOFTWARE INC. 

50Wes1971/iS1 Room llN, NewYorkC11y 10025 
(212) 222-SNIP 

Touch1one 1011free: 950·1088-watt-FORMATH 

lnqu11y 728 
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SOFTWARE/SCIENTIFIC 

MATRIX CALCULATOR v.2.0 
Malrix manipulations, Linear Programming. Sen­
sit ivity, Syslem of Eqns, Mullilinear Regression, 
Oil! Eqn Solver, Programmable. Spread Sheel Like 
Edllor/Prinler w/bui ll·in Calculator. w/160+ pg. 
manual at $59.95. Turbo Pascal source add S60. 

Sol!Tech Inc. 

14640 LaBelle, Oak Perk, Ml 48237 


1-313-544-8544 


lnquity 730 

ORDINARY/PARTIAL 

DIFFERENTIAL EQN 


SOLVER 

FOR THE IBM PC & COMPATIBLES 


MICROCOMPATIBLES INC. 

301 Prelude Dr.. Sliver Spring, MD 20901 


(301) 593-0683 

lnqoiry 707 

ELECTRONIC CIRCUIT ANALYSIS 
Has AC, DC. Trans1en1 and Fourier Includes worsf· 
case. Monle·CMo. component sweeping Mac10 
models. transm1ssron hnes 

Electronic Circuit Analysis .......$450. 

EC-Ace ........................ S95. 


TATUM LABS 

POB 698 Sandy Hook. CT 06482 


(203) 264-3755 

lnquirv 738 

FINITE ELEMENT ANALYSIS 
Full-lea1u1ed SAPIV linile elemenl program for 30 
s1a11c s1ructural analysis. All original elemenis­
beams, pla1es, 2D plane, 3D solids, etc. Solves up 
to 700 nodes. IBM/PC or compatible.Complete for 
only S2951 Try 1he 70 node/30 frame 
version- SJ9. 

Applied Sc ience & Development, Inc. 
Su11e 11~ 1, 169 Soulheasl Cary Pkwy. Ca1y NC 275 1I 

(919) 467-4614 

Inquiry ?61 

.... SCIENTIFIC CALCULATOR ..,. 
Memory resdent emulahon 01 1110HP·11 C plus direct 
1ns.erhon of results in toreground prog1am, graph1· 
cally presen1ed. decimal. hex, bmary. & oclal opera· 
hons. boolean luncbons and more Mouse suppor1 
8087 or S1andard versions $49.95 + 3.00 sl!.J1 . 

K SOFTWARE HOUSE 

Rt. 2. Box 83B 1 Unionville, TN 37180 


(615) 294-5090 

lnQui1y 763 

SOFTWARE/SORT 

OPT-TECH SORT/MERGE 
Exiiemely last Sorl/Merge!Setecl uhhly Run as an 
MS·DOS command or CALL as a sub<ou11ne. Sup­
poos most languages and Melypes 1ndud1ng Blneve 
and dBASE Unhrn•led hleszes. mulhple keys and 
much more' S149. 

(702) 588-3737 

Opt-Tech Data Processing 
P.0 . Box 678 • Zephvr Cove, NV 89448 

SOFTWARE/SYSTEMS 

CPM-80 LIVES on your PC 
CPIMulaEar pu1s a 4mh2 8 b11CPIM emulator In vou.r rBM, 
PC tor $99. ($3 s+ Ii). 
- A great 8 bll deveJopmenl system 
- Saves expensive CPM-80 applscafions 
- l11c1eases PC speed 10% !Of 8088 pr0grarns 
- Puced less than mos1 software onty croducis 
- Uses no valuable board sl01s 

Source Information 
P.O. Box 2974, Warminster, PA 18974 

VISA Phone (215) 441 -8178 MIC 

lnQuity 713. 

SOFTWARE/TOOLS 

STOP BURNING PROMS 
Sum n' Learrt is oul The ROM' Simura1or 1s 1n 

Plugs into your PC d@'l'elopmen1 s.ys!etn al"l1 simuhues thti 
27o:c; sanes ROMs f eulures. allow you !O .\(s.sem\jy) 
U(nasr..embly) nno E(n!C!•) Changes lo code under de'll Ore-cl 
ty rn '(DUI syS!cm Irap and locole f!llCC\.ltlOO addresses No ncod 
ro bum ROM!> code executes 1n RAM The ~ low·COir oo... 
1001 you ...,. ever buy Use WJ'Jh any microoroces.sor or 
l'r'IPCrocontro11m fncieotse OObuq proc:hJClM1)' 10 times°' mt'.>'il! 
DE BUG u!lll11Q!> nvail lor al microprocessors Pays. ror lisoff thC" 
i1rst 11tT\O you use 11 Ordof now at onl~ $695 .00. 

Protostar ln&truments (71 4) 662-7910 
749 Grayling Bay. CoSla Mesa. CA 92626 

Inquiry 7ffl. 

PC-Type + 
The ultimate tool lor wrillngl PC·Type+ comes 
equipped with the essentials, PLUS many advanc· 
ed lealu res- Mail Merge, 100,000 word spe lling 
checker, & a Labels program. Works hand in hand 
with PC-File and PC-File. Open up to 10 mes 
simullaneously! 569.95 + $5 slh. For IBM PC . 

ButtonWare, Inc. 
P.O. Box 5786, Bellevue, WA 98006 

1-800-J-BUTTON 

Inquiry 660 

MODULA-2 
REPERTOIRE Is the taslesl selling M21oolk11 New 
release oncludes DBMS. screen system. editor . & 
much more 519 lor all LNKs & SYMs. 589 W•lh lull 
(440K) sou rce and 250p prin1ed manual 
MCNISAIAMEXICOD Call tor free demo & manual 
on disk. 

4536 SE 50th, Portland, OR 97206 
(503) 777-8844 (24 hrs) ; BIX: pmlPM1 In Europe: + 47·6·97·00·40 

lnQULfV 757 

d800CGEN"' 

dBASE" DOCUMENTATION GENERATOR 


dBASE owners easily documenl your dBASE ap­

plications. Documents .DBF (wilh slructure and 

field names). .NDX (with Index). .CMD. .FAM, and 

.FMT liles . Only $99 .50 + $4 UPS Gnd or + SS 
Blue S&H VISA/MC 

CALL TODAY (503) 233·8676 

TOP PRIORITY Data Products, Inc. 
1731 S.E. 551h Ave., Portland, OR 97215·3396 

Inquiry 7•10. 

STATISTICS 

SL- MICRO 
Tabulate survey resu lts or analyze ex­
perimental data using SL-MICRO. II has 
Frequencies with statistics , Crosstabs, 
Anova , Multiple Regression & Correlation. 
Data Editor & Data Transformations. 
Only S250 tor PC-DOS, MS-DOS or CP/M 

QSC, Box 778. East Lans;ng. Ml 48823 
(517) 641 -4428 

Inquiry 753. 
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STATISTICS 

NUMBER CRUNCHER STAT SYS 
Menu-dnven Muli•ple & S1epwise reg ression. 
ANOVA, hme senes, discriminanl duSler and lac1or 
ana\ysas. principal componenls. scatter plols, 
h1s1og1ams. l ·tests. contingency tables. non· 
paramet<1cs. lmpon export dala. Spreadsheel. sort, 
join, merge. $79. ISM PC/Maclnlosll . Ouanlily 
d1scoun1 . NCSS·B 

865 East 400 North, Kaysville, UT 84037 

801 -546-0445 

lnqulry 712. 

STATISTICS CATALOG! 
II you need s1a1lsllcs lor IBM PC or Apple II , call 
us and let our technical advisors help you find lhe 
statislics programs you need. 
Write or call now 10 get a FREE catalog of statistics 
and quality control software . 

HUMAN SYSTEMS DYNAMICS 

9010 Reseda Blvd ., Sle. 222 


Nonhrldge, CA 91324 


(800) 451-3030 (818) 993-8536 (CA) 

lnqulfY 691 

STATISTIX'" 
$75 - Satisfaction guaranteed 

A comprehensive. powerful . yel easy·IO·use 
5lat15locai analys.s system 10< IBM PCfXTIArs. Apple 
ll's, and MS DOS machines Clear 200p manual. 
Wrile lor inlorma11on . 

NH ANALYTICAL SOFTWARE 
801 Wesl Iowa Ave .. St . Paul, MN 55117 

(612) 488-4436 

Inquiry 714. 

RATS! Version 2.0 
RATS. the b8't selling Econometrrc soltware package. 
now includes daily and weekly da1a. a new eaS1er 10 use 
500 page manual. and many advanced leatures Use 
RATS for ume·senes and C10SS·seci1on regressaon , In · 
eluding OlS. ARIMA, VAR, IOQI\, and psob• IBM PC or 
compatoble $200. MCNISA Call \or brochure. 

VAR Econometrics, Inc. 
P.O. Box 181 6. Evanston, IL 60204·1818 

(312) 864-1910 

ll\Qu1ry 745. 

The Statlatlclan 
Includes: Mulllple Aogross lon (Slepwlso, rldgo, a.II 
subso1s, backward eltmina1ion) 
• Timo sorlos 11.nalysrs • doscrlp1lve stal lslics 
• 1r-anslorma1lons • survey research • nonparamelrics 
• X·Y plots • ANOVA • rendom samples • dalB baso 
• aa1a 	editor • search & sort • hypothe$15 1e~ 1 s 

For IBM, MS·OOS, XENIX. CPM, TAS·OOS. 

QUANT SYSTEMS 
Box 628, Charleston. SC 29402 
803-571-2825 

1T~~~·;Ac:~ 
1-800·334·0854 

(Ex1 . 814) 

lnQuiry 721 

TERMINAL/EMULATORS 

DataTerm 8220 
Now you can connect your PC 'Nllh any Da1apc11nt com~ 
putcr Full 8220 emulalron Ftkt uansfer, with DOS or 
RMS. under use1 or host conlfot Suppo~s 50 to 19 2K 
baUO, diredly 10 MPCA or modem. Req\.ll"es only an IBM 
compatible ~lh an async comm adaplor $179.95 
Visa/MC Datapoint 82'12 or 3600 terminal emulalor & 
80S6 Assembler source is also available 

LAN Comp Systems 

14524 l.H.R .. Issaquah, WA 98027 


206/391 -3725 


TYPESETTING 

DESKTOP PUBLISHING 
Laser Pnnter ronposmon sottwrue to dove Cotdala LJOO 
'"'th 76 PS lnts 5495. w;1h add IA PS Lndscp lon1S S695 
For Canon LBP·8 A2. NCR. or HP LascrJot + With 41 
PS Pn or Lndscp lnts $495 H & J . merge graphics. mix 
lace & pt size anywhere on any ltne, mult lab & c~ 
jvs1tlica1fQn Boxes & Rules 

Micro Print-X , Inc. 
P.O. Box 581, Ballinger, TX 76821 

(915) 365-2343 

Inquiry 766 

UTILITIES 

SOURCE CODE LIBRARIAN & 

REVISION CONTROL SYSTEM 


TLIB" keeps ALL versrons of your program on ONE 
compact litJ<ary file. even with hund1eds or reviS10ns. 
• 5 times laster than SCCS • LAN compatible 
• Free publte domarn MAKE (w>th sou1ce) by L Oye1 
MSIPC·DOS 2.x & 3.x. $99.95 + $3 S&H VISA/MC 

BURTON SYSTEMS SOFTWARE 
POB 4156, Cary, NC 27511 

{919) 469-3068 

Inquiry m . 

EditingTools 
An elegant DOS shall wrth a superb text edot or Load 
mulhple directooes in 1abfe formal as menus Edit mullt· 
pie rues o rc:.AaJly, Many onnovatrve features and only 38K 
on soze lnaedoble value at $10 w~h36 page manual Add 
$25 for source code rn Turbo Pascal Add $2 10< slh 

Dr. Jiann Jou 
P.O. Box 460969, Garland, TX 75046 

214-495-8862 

Inquiry ns. 

MEDIA MASTER PLUS 
READ, WRITE. and FORMAT over 150 CPIM disks and 
run most CPIM·BO programs on your IBM PC! Two pro 
gram package rnclodes ZPIEM. a CP/M·BO emulata pro 
gram Iha! lranslorms your IBM PC •nlo a I ·2 MHZ CP/M 
2.2 computer $59.95 + $3.00 SIH (CA 6%) 

INTERSECTING CONCEPTS, INC. 
4573 Heatherglen Cl. Ste. 10 

Moorpark, CA 93021 
(805) 529-5073 

lnQuiry 697. 

Automenu" version 4.0 
Oea!e one menu $y'S{em to run all yOUt p1ograms. ba!Ch Illes 
& DOS commands ..Insulates" novw:es. many opc10ns fat 
power tMtS On·screen l\elp, pa~d protecbOn. user· 
defined promP'S W11nen m assembler 16K w e Over 8 ,000 
sa.trS!ied users_ Monoy roe~ guaranlee S46 + SC Slh 
CnWlsa/MC Can or w11te tor blochu1e 

Magee Enterprises 

Dept. B13, 6577 Peachuee Industrial Blvd. 


Noteross, GA USA 30092·3796 

404/446-6611 

lnQulry 701 

PADLOCK/PADLOCK II DISKS 
PADLOCK lurn<Shes the use< with a meil'lod IOI prOVldong 
protection again51 unauthorized dupl1ca11on lrom DOS 
conmands S99. PADLOCK II disks come pra!Ofmaned 
wi\h hnger·pnnl and senataation PADLOCK II dJSks of· 
fer supenor protection. Ask about our HARO DISK p10­
techon with un1nstal1 capabiU;ty MCMSA 

GLENCO ENGINEERING 

3920 Ridge Ave .. Arhngton His .. IL 60004 


(312) 392-2492 

UTILITIES 

CONCURRENT DOS BACKUP 
BackPack~ runs hke BACKUPIAESTORE and sup· 
ports DOS and CPIM media as well as usefs. Backs 
up and restores up 10 1OOOK/min on an AT and 
360Klmln. on an XT. Supports release 4. 1. Also 
available on CP/M·SO and CP/M plus $150. 

Bright Light, Inc. 
520 Fellowship Rd . #C301, Mt. Laurel, NJ 08054 

(609) 778-0772 

Inquiry 657. 

WARP-TEN or RAMback • 9.95 
WARP·TEN Is aprogrammable disk cache that speeds 
up your PC disk access's. AAMbalc automates tho suv· 
ing of new or changed RAM disk tiles to lloppy disks 
and/or hard disk subdirectories. PC. XT. AT. com­
patibles with 2S6K DOS 2.0 + . Introductory 'price is only 
9.95 each. (MN Res. + 6%). Vlsa/MCICHK 

Software Brewing Company 
P.O. Box 1209•. St. Paul, MN 55112 

612-636-2727 

Inquiry 7S8. 

?WHAT DOESN 'T IT DO? 
Resides under any sof1ware. print mulli-lonts 10 any 
dot malrrx & daisy wheel (Epson. Toshiba. etc.), a 
pop up 10 mem calculator, DOS servoces, pnnlable 
calendar, datellome note pad, help pages. all user 
modihable. 70Kb $60 and IBM PC. 

LCS (514) 279-5678 
P.O. Box 956, Outremont, Quebec 


Canada, H2V 4R8 


Inquiry 701. 

HANDS OFF THE PROGRAM" 
• Locks Hard Disk. • A es1rlc1s Floppy Use. 

- Protoc1s SubcUroc1ones. 

• Normat Use ol DOS Commanclis and Appllc:allon Soflware. 

· IBM PC, XT, AT and True Compatibles. 

· DOS V2,0 and Hlghor, Hard Dis~ Systom. 

- Keop OHMJt Poo~o HANDS OFF Your $y15otem 

· $89.95 	 VISAIMCIMOICK 

SYSTEM CONSULTING, INC. 

314 Canterbury Dr .. Pittsburgh, PA 15238 


(412) 963-1624 

lnqulry 735. 

IBM - TOSHIBA PRINTER INTERFACE 
• an extended capabth~es ol lhe TOSHIBAS al'Brlabl.e 
• btl mapped graphics supported 
• Pirnts all IBM extended ASCII charaders 
• screen dumps rn telr1 and graphics 
• escape sequences SUPllOf\ed 

• oopular sonware supported drree1ly 

• 'Sideways"" and "Pyxel Vrsuals" SUPPOfl 
• dealers weloome $79.95 (S2.50 S&H) 

Integrated Data Technologles, Inc. 
4n5 Bunchl>e1ry La~. Colorado Springs, CO 80017 

303-597-5547 	 MCIVISA 

Inquiry 694. 

PAL FOR SIDEKICK! 
Personal Appoontmenl Locator automatically shows 
coming appointments, searches your fole. maintains 
to-do lisl. automatically repeals appomtments. ex­
amines multiple files Resident alarm too! Only 
549.95. Cheap at twice lhe price• 

PAL SOFTWARE 
Ste. 128 110 Green St.. New York, NY 10012 
212-334-9172 1·800-541-0900 

{In CA.) 1-800-334-3030 

lnQuiry 790. lnQulry 688. 	 Inquiry 769 
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Inquiry 81 

¢ompu$ave 

Call Toll Free: 1-800-624-8949 
A DIVISION OF ADLANKO CORPORATION 

PRINTERS 
C1t11en 1200 .. 179 Alps P2100 .. 1199 

Citizen MSP 10 275 Canon A60 469 

C111zen MSP15 375 Canon laser 1935 

Cilizen MSP25 472 NEC P6 .... 439 

Cordala Laser 2159 NEC P7 .... 599 

Panasonic 10801 199 NEC CP6 . 549 

Panasonic 1091 i . 269 NEC CP7 . 729 

Panasonic 1092 299 0 1da1a 192 . 306 

Panasonic 1592 . 415 Ok1data192 1 . 365 

Panasonic 1595 565 Ok1dala193 ; . 549 

Toshitla : All ' CALL Siar LV1210 179 

D1conix 150cps Por lable 4Lbs. . . 339 

Fuptsu 2100: Co lor.'220 cps/Amiga . 475 

CIE1Da1aProducts 01ab lo1Epson ... . CA LL 

Genicom1Juk11TallylTc lcv1deolTI . . . CA LL 

Bullers1Cables 'Shee1Feeders . . SAVE 

S1ands1Sw i1ch lloxes/Tracto1s ... . . SAVE 


MON ITORS 
Aydin 19·· EGA 1995 Amdek 31 0A 143 
M1 tsub1sh16920 . .1995 Amdek 730 . 719 
NEC Mulosynch 579 PGS SR12 .. 499 
Samsung TTL .. 89 PGS MAX 12 . , 155 
Teco 14" EGA .. 439 Taxan 760 . CALL 
W/se 700 W1Card . 709 Wyse 640 . 525 
Zcrnll11230 92 Ro land RGB 289 
Hi1ach1Nanao Tr10mson Tatung CALL 

COMPUTERS 
AT &T6300· 640Kr 1Drive 1295 
Co rdata400 Port. & Desk.2Drives . .. 699 
Co raata400XT: Port. &Desk·20M 1465 
Corda1a AT: Por1.120M Drive . . . 2265 
Corvus PC: 61IOK12D11ves1Mon11or ... 845 
Lase1 128.A1iplellECompa tible 382 
Sharp PC7000 Po rrnble12Dnves ... 1125 
Sharp AT: 6&8MHz•20M D11ve 1949 
Sperry IT· 512K1I 2MDrive . . 1965 
Sperry IT: 512K/44M Drive 2799 
TeteCat285: 512K/20M OrlM011ito1 . 2249 
Toshiba 1100 ' &3100 Portab les .. CALL 
Wyse Turbo PC:256K/1Drive ...... 799 
W/se 285: 10 MHZ"6-10K '20M Dnve 2149 
W/Se 286: 10 MHzl640K14QM Dnve . 2699 
Zenith 181 : Ponable.512K2Onves 1675 
Allos1NEC10hvc111101hers . . LOW PRICES 

TERMINALS 
IBM 3164 Color 699 Altos IV ... 
Kimlron Kn . 435 A111pex 232 
L1bcr1y FreedomI 385 Wyse 30 .. 
Qume 101 G 293 Wfse50 
Telev1rJeo 905 265 Wyse 60 
Telev1dco 955 . 399 Wfse 85G 
Telev1deo 9220 452 Ze111 ll149 
Adds 'DECillazellrnc Lmk Visual 

PLOTTERS BOARDS 
Houslon lnslrumenls OMP 51 152 3295 Arl1s1 I 1024 · 768 (ln1erlacedl . 1449 
Houslon lns1rumenls OMP 56 4195 Ar11sl I ' . 1024x768 (Noninlerlaccd) 1795 
HP7570 . , , 4495 Roland880 .. 899 AST Rampage: PC·XT 256K . . . . .. , 242 
HP7475 1595 Roland9BO 1175 Hercules Monochrome Graphics .... 186 
Roland 800 375 lol1ne 3700 3895 Orange Grapplc1 , . Apple 69 
Amdek Calcomp ·Ta xan'Olhcrs ..... CALL PC 516K Rll.M Board: OK . . . . . . 55 

PC Monochrome Graphics Ca1d . 85DIGITIZERS 
PC Mullilunclion Card 79Hous1on;All Models .THE LOWEST PRICES 
Pho1on:Graphrcs.800 · 600 799Kurta Pcnmouse .185 H1 t;1chi 1lx 11 . 589 
Sigma400 L: Graphics . 395 

Su mma Mac 12 . .349 Summa 12x12 . . 355 
Kmta8 Sx1 1 299 GTCO· All CALL 

Tecmar EGA: Graphics 265 

Summa Mou se . 82 Summa 12x18. 699 Video 7Vega Deluxe . . 365 

Mice:MicrosolllMouse SystemslElc. .. SAVE ln1e11M1crolek'Orchid Praclrcal CALL 
Pe1syst1QuadramlSTBITaxaniVu1ck CALLMODEMS 

Ancl1or Volksmodcm 12 .. 119 
Anello• L1ghlmng 2400: W1Sollwarc . 299 
Ancho1 Volks I: 1200 WSoflware .. 119 
Hayes Smarlmodem 1200 .. 349 
Hayes 12008: WISollware . 325 

AppleDnves .. 112 Teac 55B . 95Hayes Smarlmadem 2400 .. 555 
Maxtor 140M .. 2995 CDC 40M . . .1145Hayes 24008: W/Sollware . 505 
IOMEGA Dual 20M Bernoulh ' SOM 3995lncomm 2400: Upg1adeablc 4800 1 .. 295 
M1111scnbe20MOr1ve& IOMController . . .440Promelheus Promodem 2400G ... 345 
Seagale 20MHard !l rive&Con1rolle1 372Promc1heusP1omodem 1200A: Apple 185 
Tandon20M Hard Ga rdIIf 1Rated) 449Pro mel11cus P1omodcm 300C:Ap1ilc . . 75 

OTHER FLOPPY AND HARD DRI VESRacal·Vad1c 2400V &PC 399 
Alloy • CMS • Co rvus • Fu ptsu • IrwinUDS 208 AIB: 4800 Baud .. 935 
Maynard • Mitsub1sh1 • Moun1a1n

US Robo11cs Courier 2400 . 378 Priam · Rodine · Sanyo ·Tallq rass •Tca c 
AST Codex Prac11c:i1Rixon,zoom CALL Tecmar • Toshiba • Western 01g1la l 

To Explore, 
Etfioy, and 
Protect 

You and I share a great love of this 
earth. 

The ocean's pounding suri, Spring 
covering the earth with that season's 
newness, a bird's song reaching 
out. . . and we are moved. 

We enjoy the earth's beauty, its 
grandeur. The endless sweep of colors, 
and sounds, and everywhere, the 
excitement of life. 

And we of the Sierra Club join 
together to protect the earth. 

We invite you to join with us. To 
explore, to enjoy. To protect this 
wondrous earth. For all of 
us ... forever. 

For membership information, write 
Sierra Club, 530 Bush Street, San 
Francisco, CA 94108, (415) 981-8634. 

~Sierra 
. Club 
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Inquiry )46 

8MHz SUPER TURBO SYSTEMS 
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U.S. POSTAL SERVICE 
STATEMENT OF OWNERSHIP, MANAGEMENT 


AND CIRCULATION 

(Aol of August I2, 1970, Section 3685. Tille 39. 


United S1a1cs Code) 


I. Title of publica1ion: BYTE 

2. Date of filing : Sep1ember 9, 1986 

3. Frequency of issue: Monthly 

3A. Number of issues published annually : 13 

3B. Annual subscrip1ion price: $21.00 

4. Location of known office of publication: One 
Phoenix Mill Lane, Peterborough, NH 03458· 9979 

S. Location of headquaners or general business of­
fices of the publisher: 1221 Avenue of the Americas. 
New York , NY 10020 

6. Names and addresses of publisher, editor, and 
managing editor: Publisher, Harry L. Brown- One 
Phoenix Mill Lane, Peterborough, NH 03458; 
Ediror, Philip Lemmons- One Phoenix Mill Lane, 
Peterborough. NH 03458; Managing Editor, 
Frederic Langa-One Phoenix Mill Lane, Peter­
borough , NH 03458 

7 . Owner: McGraw-Hill, Inc., 1221 Avenue of the 
Americas, New York , NY 10020. Stockholders 
holding I percent or more of stock: Donald C. 
McGraw, Jr.: Harold W. McGraw, Jr.; John L. Mc­
Graw; William H. McGraw; June M. McBroom; 
Elizabeth McGraw Webste r; all in care of McGraw­
Hill , Inc. , 1221 Avenue of the Americas, New York, 
NY 10020: College Retirement Equity Fund c/o 
Bankers Trust Company, 280 Park Avenue, New 
York , NY 10015: Public Employees Retirement 
Systems of Ohio, 277 East Town Street , Columbus, 
OH 43215; Northern Trust Company c/o Kray & 
Company, SO South LaSalle Street , Chicago. IL 
60675; Teachers Re1 iremem System of Texas, 1001 
Trinity Street, Au stin, TX 78701; New Jersey Divi­
sion of Investment c/o First Fidelity Bank N.A., 570 
Broad Street, Newark , NJ 07192. 

8. Known bondholders, mongagees, and mher 
security holders owning or holding I percent or more 
of total amount of bonds, mongagcs, or 01hcr 
securities: None 

9. Nor applicable. 

IO. Ex1ent and na1ure of circu lation: 

A<: 1ual No. 
A\•e rage No. Copies or 
Copies Each Single Issue 
Issue Duri ng Publish<d 

Preceding cares! to 
12 Months Filing Date 

A. Total No. Copies Print<d . . 496,625 500.000 

B. ?lid Circulation 
I. Sales thn>ugb dulm 

i!nd carri e~. strecl 
VC;ndors and counter sales 95 ,703 187.177 

2. Mail subscription' . .. . .. 307,894 298,752 

C. Tota.I Pa id Circ:u l11ion ..... 403.597 485 ,929 

D. Free Dis1 rib u1ion by M11.il, 
Carr ier or 01her Means: 
Samples, Complimentary, 
and Other Free Ccpic1 . , .. S,674 S,847 

E. Total Distnbu1ion ........ 409,271 491 ,776 

F. Copi<S Not Dimibutcd 

I. om°' ""' ' lcn """'" 
tmaccounlcd . spoiled 
after prind ng ... ... ... 13 ,796 8.224 

2. Return from nc:\14 ilgc nlS 73,558 none: to d11tc 

G. ToLO! . ...... .. ...... .... 496,625 S00,000 

11 . ! cenify 1ha1 1he sta1ements made by me above 
are correc1 and complete. 

- Harry L. Brown, Publisher 
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Flow Charting IIn• 
FAST. SlMPLE. SPECIFIC. 
Now build, update and print process now 
and organizational charts 
easily, confidently. 

• Readjust chart !mmed~ 
atety after addition or deletion f 

• Travel quickly across a 120 , 
or 200<:olumn screen • 

• M<M! a single character or • 
half a chart· Instantly. • 

Present the true, current pfcture. Use • 
Flow Charting II on your 1BMe·PC • 
com~tible system. General Motors. • 
B<chlel. T ouche Ross. Fairchild and • 
500 Olher major US corporations use iL • 

1·800/ 672·3470, r.xt. 897 Calif. : 
I ·800/ 538·8 I 57 r.xt. 897 Notionol 

408/ 629·5044 lnt<mationol \ • ;:;) ­

PATTON & PATTON : -~ ~ 
340 l.auenpatl< Orcle • ~-

San Jose, CA 95136 -•--- ­-. 
IBM is a registered trademark of lnlernational 
Bu si ness Machine Corp. 

Inquiry 264 

•Multi-user Database! 
• Powerful! 
• Multiple Operating 

System Compatibility! 
• Attractive Dealer 

Pricing I 
• Full Dealer Support! 

O..:i1..l!I(• 1\ .=­ u;iJ ,,nr,1 1 ~. ut D.n<1 Attl"\\ 

Dealer Inquiries Invited 

24000 Teleg1~pt1 Ro-1cl 
Southfrelcl. M1ch1y~n 48034 USA 

13131 35U345 

Inquiry 76 

FORMATTED DISKS 

ReacZJ' to use in your 


JBM PC or compatible. 


ALF formals brand·name 
faclory certified disks, and 
double-checks lhem for 
delec ls. You save lhe hme 
and hass le of lorma 1t ing 
disks yoursell. and pay no 
more lhan for ordinary69..,~ blank disks!OSIOO qty 100 

Call today. loll l1ee for complele inforrna11on 

1-800-321-4668 
1r1 Co&Dr.;1.no 3D3·23-l oe11 


Alf forn1o1 11 ed D•sks on tli esc hnc tJrand s: 


#INashua 3M 
1315 F N e lson St. 
D enver. CO 80215ALF 

Inqu iry 17 

Get the whole 

story on graphics 


terminal emulation. 


To find out more about software 
that lets your PC emulate 
TEKTRONIX '" 4105/6/7/9 and 
DEC VTIOO'" terminals, 
call or write: 

(i GRAFPOlnT 
4340S1evc:ns Crttk.J Blvd., Su1tr 2M, 
S11n lose, CA 95129 (ll08J 249-7951 

Inquiry 151 

..r PC/XT USERS! 
r COGTREE Utilities by 

Cogit<1te . . .. .. . ........ s129.95 
I LYNC by Norton-Lamber . . .. S 199.95 
I DATAFl.EX by Data Access ... V<1rfes 
I RM/COBOL by Ryan/ 

McFarland .. . ...... ...... Varies 
.r Universe by Omni1rend . .. . 5 98.50 
I Blue M<1cl by Cognate ..... S599 .00 
I CadPower + by Trr lex ...... S995.00 
I Sofcexc Teaching A ids .. .... S 95.00 
I PrinrSet by Cogitate ...... . s 79.95 
__T CogiTAPE by Cogirare ....... CALLll 
I Anti-Static Produces . ........ Varies 
.I Uninterruptible Power 

Backups ................. Varies 
I TeleVideo So ftware . . . ......CALLI! 

K:[Q]@Mllt 
'A Higher Form of Softw<1re" 

24000 Telegraph Road 

Southfield, Ml 48034 


13131 352-2345/Telex 386581 


VISJ\IMASTERCARD ACCEPTED 
Dealer lnqu1r1es Welcomed 

Inquiry 77 

Real-Time Multitasking Executnle 
• No royallies • Language 1n1etto.ce:1 : 
• Source-• Included c Paocal 
• Faull lree operation PlJM Fortran 
• Ideal lor process conlrol 
• Timing control provided 
• Low lnlerrupt ovomead • DOS File Acce:s.s : 
• lnte1~1ask messages CPJM-80 

IBMPC OOS 
Options: 

• Resource Manager 
• Bu Her Manager 
• Integer Malh Library 

AMX lot 8080 $ 800 US 
8086 950 
6809 950 
68000 1600 

Manual 1~pnx:eua11 75 

:Ii: KADAK Pn:>ducts Ltd. <00•1 m-219• 

~r: 206- 1847 weroaowav. vancouvec. aC.. Ca~~i: oo1~~~~ 

Inquiry 180 

http:Co&Dr.;1.no


520ST -- -.­
SYST~M ...w.. 

-. ' c~-<~@i~'~"'1il/. -•1• 111 1 u • 

Includes 520ST computer with modulator, 

disk drive, mouse, Bas ic, Neochrome, and 

monochrome or color monitor. 


Monochrome Color 

$599 $779 

Peripherals for ATARI 

800 XL Computer. .. ................... .. $79.99 

65 XE Computer ..... ............... ....... 89.99 

130 XE Computer ... .... ..... .. .. .. .... . 139.00 

1050 Disk Drive ... ........... .. .... .. .... 129.00 

1020 Color Printer ..... .. ........ ..... ... .. 29.99 

1025 Dot Matrix Printer ... ... ..... .... 149.00 

1027 Letter Quality Printer ........... 109.00 

Atari XM801 XUXE Dot Matrix ..... 189.00 

Atari XM804 ST Dot Matrix ..... ..... 199.00 

Epson Homewriter 10 w/PIC ........ 149.00 

Multi-Tech 13" Color Monitor ... .... 159.00 

NAP 12" Green Monitor .. ... ...... ... .. 79 .99 

Atari XM301 Modem ..................... 39.99 

Atari 835 Modem .. ........... ...... .... ... 29 .99 

Anchor Volksmodem .... .. ...... ...... ...59.99 

Supra 1200 AT Modem ... .......... .. 159 .00 

Supra 1200 ST Modem .. .......... ... 159.00 

Supra 1150 ... ... .... .. .. ....... .. .. .. .. ..... .49.99 

ICD PR Connection ....... ... .. ........... 59.99 

Atari 850 Interface ....... ............ .. .. 109.00 

Atari 20 Meg Hard Drive for ST .. . 729.00 


Atari 820 Printer ... ... ... ... ...... .... .... $10.00 

Axiom GP 550 Parallel NLQ .......... 89 .00 

CBM 132 Column Printer ............ 199.00 

Diablo 620 Serial Printer ............ .. 299 .00 

Epson FX-85 NLQ, 160 cps .. ....... 299.00 

Epson Hl-80 4 Pen Plotter ......... . 329 .00 

Epson JX-80 Color Printer .. .... .... . 229.00 

Epson LX-80 NLQ .... .................. . 199.00 

Comrex CR-220 Atari Printer ........ . 59.00 

ES600 Six-Shooter 6 Pen .. .. .. .. .. .. 599.00 


Atari 520ST Computer ........... .... $339.00 

Apple Macintosh 128K. ..... ... ... ... 1099.00 

Apple lie Computer ... .... ......... .. ... 499.00 

Apple lie 128K CPU .... ... .... ..... ... .499.00 

Amiga 1000 Computer ..... ....... .... . 749.00 

Commodore 32K/40 col. ........ ... ... 199.00 

CBM Super Pet. .... ... ............. .. ... . 299.00 

Commodore 16 ... ....... .... ..... ... .... ... 69.00 

Commodore Plus 4 ..... .......... ... .... .49.00 

Compaq Portable 2 DD ... ......... . 1299.00 

Compaq Portable 286, I. .. .... ..... . 3099.00 

Eagle PC-1 ...... ... ....... .... .. .......... . 399 .00 

Epson PX-8 Geneva ....... ... .. ... .. ... 649.00 

IBM PC 256K, 2 DD, KBD .... ... .... 799.00 

!TI 256K, 2 DD, P, S, KBD .. ... .... 699.00 

Kaypro PC 256K, 1 DD, PIS w/Soft799.00 

Sperry IT 512K, 1.2 DD, 44.6 2799.00 

Zenith 138 256K, 2 DD, 7" mono1099.00 

Zenith 148 256K, 2 DD ..... ... .......929.00 

Zenith 162 Port, 2 DD ... ...... ...... 1249 .00 


MONITORS 

Atari 124 Hi Res Mono (ST)..... .. . 169.00 
Amdek 310A Amber TIL ..... ..... .. . 109.00 
Amdek 300G Green Composite .... . 89.00 
AT&T Monochrome ..... .... .......... .. 179.00 
BMC 12" Green Composite .... ..... .. 59.00 
Commodore 1902 RGBI 13"........ 249.00 
Compaq Dual-Mode Green ....... ... 179.00 
IBM PCjr. Color RGB Monitor ... .. . 299.00 
!TI 14" Amber TIL. ... ................ 109.00 
Magnavox 8562 RGB/Composite ..239.00 
Quadram Quadchrome 8400 RGB399.00 
Quadram Amberchrome 12" TIL.129.00 
Taxan RBG I Monitor ........... ....... 299.00 
Zenith 1230 Green 12" Composite79.00 

SCRATCH 8c DENT PRINTERS 

Hush 80 Printer ........... ....... ........ . .49.00 

IBM Quietwriter "R" Mod-2 ... ...... 910.00 

Juki 6000 LQ Daisywheel. .. .... ..... 179.00 

Juki 6100 LQ Daisywheel. ....... ... . 389 .00 

Mannesmann Talley 180L P/S ... .. 399.00 

Okidata 192 Parallel. ....... ...... ... .. . 249 .00 

Okidata 193 IBM P-N-P .. .. ........... 399.00 

Okidata 92 IBM P-N-P ... ........... .. . 299 .00 

Star SG-15 Dual Mode .. ... ...... .. ... 339.00 

Star GRAF II Apple ....... ... .... ...... ... 59.00 


HEWLETT-PACKARD CALCULATORS 

I8C Bus Consultant... .. .... .. .... ...$139.95 15C ADV Scientific ... ............... ... .. . 74.99 

12c Slim Financial. .... ..... .... ...... ....74.99 41 CX ADV Feature .... ... ............ ... 199.00 


AMIGA 
SYSTEM 
PACKAGE 
Includes: Amiga 1000 
CPU, 512K, Mouse, 
Amiga RGB Monitor, Amiga DOS 
Basic, Tutorial, Kaleidoscope, and Voice 
Synthesis Library. 

$1199SYSTEM PRICE 

Peripherals for COMMODORE 

Commodore 128 Package: CB 128, 
CB1571 Drive, Magnavox 8562 
RGB/Comp. Monitor ... ....... ... .. $759.00 

Commodore 64C ...... ..... ..... ......... 199.00 
Commodore 64 Package: CB64, 

CB1541 Drive, Taxan 220 
Color Monitor ........ ..... .... ...... ... .479.00 


Amiga 1020 5 % " External .... ... ... . 199 .00 

Amiga 1010 3112'' External. ..... ..... 229.00 

Magnavox RGB/Comp .. ......... .. ... . 289.00 

NEC 1216 12" RGB.. .... ........ ...... 299.00 

CBM 1660 (C-64) ..... .... ..... ... ......... 59.99 

CBM 1670 (C-128) .... .... ............... 179.00 

Okidata Okimate 10 Printer ..... .... 199.00 

Star SL 1 OC Printer .............. ........ 219.00 

PP! Printer Interface .... ..... ..... ........ 34.99 

Xetec 8K.. .... ...... ... .. ......... ............ 69.99 

Micro R&D MJ350 ........................ . 44.99 

Commodore 1541 C.. ..... ....... ....... 199.00 

Commodore 1541 Drive ............... 199 .00 

Commodore 1571 Drive .............. . 249.00 


Sanyo 5000 Letter Quality ...... ... .. 199.00 

Silver Reed 550 LQ Parallel. ... .... 259.00 

Toshiba 1340 Printer ... .. ..... .. .. .... . 279.00 

Toshiba 1351 Printer ........ .. .. ..... ..339.00 

C.ltoh A10-30SP .......... .. .... ... ...... . 229.00 

C.ltoh 1550 BCD .......... .... .......... .419.00 

C.ltoh F10-40 Parallel 40 cps ...... . 729.00 

C.ltoh F10-55 Parallel 55 cps .... ... 979.00 

C.ltoh 7500P ....... ......... ...... .... ..... 149.00 


11C Slim Scientific .... ... ..... ........... .44.99 

16C Prog Scientific .............. ... ...... 92.99 


~ 

When you want to talk computers. When you want to talk price. 

Call toll-free: 1 800 233-8950 
Outside the U.S.A. 717 327-9575 Telex 5106017898 

Educatlonal Institutions call toll-free 1 800 221-4283 


CMO. 477 East Third Street Dept. A114, Wllllamsport, PA 17701 

All major credit cards accepted. 


POLICY: Add 3% (mlnomum $7.00) shipping and handling. Larger shipments may require addHlooal char9es. 
Pmsonar aoo company checkS 1equiro 3 weeks to ctea.r. Foc laster delivefy use your crecfn: card or send cash1et"s 

~~~!n<; :;n~u~~foC:~!1~~~~Y~5J~j!~~vera!~:~~e':!g1 :br=~~~ax~1~~1 1~~~,;~11:b1~~-t~~~:~~e~~ 
be repaired or replaced al our disCfetlon within the 1erms and limits ol lhe manulacture r's warranty. We cannot 
9uaran1ee compatiblhty. All sales are final and returned shipments are subject to a reslocklng rae..OMPlflm MAIL ORDER 

Inquiry 88 DECEMBER 1986 • BYTE 401 

http:Composite79.00
http:TIL.129.00
http:RGB399.00
http:mono1099.00
http:w/Soft799.00


· 
- ----------

- ---------

• 
ELECTRONICS 

COM.ODORE CHIPS 
Part No. Price Part No. Price Part No. Price 

Sl·3052P 5V A>3. Aco 'IA 5.95 6545-1 CRTC. ..... . .. 2.49 8701 Clock llltp. ...... 9.95 
6502 MF\J wlClock. • • • • 2.25 6551 ACIA. • • • . • • .. • 3.29 ' 8721 PIA.. .... ... .. 14.95 

6504A CFIJ.... . . . ... 1.95 6560 VIC.I. .... . . .... 10.95 8722 !.IJ. ..... .... . 9.95 
6507 CFIJ.. . . . ..... . 4.95 6567 \/IC·l. •••.•• • •• 14.95 251104-04 11<.' nal ROM .. 10.95 
6508 MFIJ wlMM & JIU •• 8.95 6569 \/IC PAL .. .. .. . 14.95 325572-01 LO!J'C Air>/ •• 24.95 
6510 CFIJ. . • . • . • • • . 9.95 6572 \/IC l'Al·ll. .• • .•• 14.95 -52s100PU1190fi11•-011.. 13.95 
6520 AA . • • . . • . • . • 1.75 6581 SlO. ... . ...... 14.95 901225-01 Clw.OOM •. • 11 .95 
6522 VIA. •.....•..• 2.95 8360 leKI EDiing•• . , •• 10.95 901226-Dl UASICAOM •. 11 .95 
6525 TPI. ...... .... . 7.95 8501 Ml'.J.• . . . ....•• 10.95 901227-43 i«rn~ llOM •. 11 .95 
6526 CIA••....•••.• 14.95 8502 MFIJ..... • • • • • • 7.95 90 1 229-05 UPQr~ ROM ..15.95 
6529 Sl'I. • .. . • . .• . .. 4.95 6563 an Contt •• • • . • 15.95 "Ne :>pee. :r'311. 8721 a0082S IOOPlA 
6532 128>8 RAM.llO.Tim Al 6.49 8564 \/IC• •• •• ••.••• 15.95 ''llOTE 81SllXIPIJ\ ~ Ul7 tC·64) 

NEC V20 & V30 CHIPS 
Replace the 8086 or 8088 in Your IBM-PC and 


Increase Its Speed by up to 40%! 

Purt No. Price 

UPD70108-5 (5MHz) V20 Chip (Replaces the 8088) ••.• •. • ... .•• • • . S 9.95 
UP070108-11 (8MHz) V20 Chip (Replaces the 8088-2) . •• . . ... .•. ... S11.95 
UPD701 16-8 (8MHz) V30 Chip (Replaces the 8086 or 8086-2) • . .• • •• $14.95 
UPD70116-10 (10MHz) V30 Chip (Replaces the 8086 or 8086-2).. . .. $34.95 

MICROPROCESSOR COMPONENTS 
MICROPROCESSOR CHIPS 6500/6800168000 Cont. 8000 SERIES Cont. 
Part No. Pr-lee Port No. Price 

0765AC..... - . 4.49 

Part No. Prioo 
6843.. . . • . . 2.95 8237-5 .. " .. • • .. 4.95 

COP1802CE. . 4.95 6845. •.•. . ...•.. 2.95 8243.• - - - - . - - - - •. 2.25 
2661-3 ... 5..95 6850.. • • . 1.49 8250A............ 5.49


6852.....• ..... .• 3.95 82508 (For 1BM) ...• 6.95Z80. Z80A. Z808 SERIES 68000UI. ... . .... 11 .95 8251A •• ...•... .• 1.75zoo.. . . .. ....... 1.25 
 68661PB. .. .... . 5.95 8253-5........... 1.95 
ZBO-DAAT ..•.•... 4.95 
ZBO-CTC ••.. . •••.• 1.79 

8000 SERIES 8254.......... " 2.95
8031... ......... ' 2.95 
ZBO-PIO... . . . .• 1.79 8255A·5. . . .. 1 .69OOC31Bl-l . . ... 14.95ZBOA. .... .. . 1.35 8257-5.. .. • . •..• 2.498035. . . . . . . ' 1.49Z80A.CTC. ....•.. 1.49 8259- 5 ......... 1.95
8073. . . - . . . . . 29.95ZSOA-OART. . . . .. 4.95 8272. _ .. _........ 4A9
8080A. ......... 2.49 
Z80A-S10/0. . . , . 4.95 
Z80A-PIO. • . . . • . 1.49 8279-5.. .. . ' ..... 2.95 
zaoa . • . . . .. . • 2.95 

8085A. . • ' 229 
6741. ....•..... - 10.95 
8748........ .. .. 7.95 


8086.. ... . .. . . 6-95 
8086-2. . . .. . •. . . B.95 

ZSOB-Plo. . . . .... 429 
Z80B-CTC. • . • • . 3.49 8749.• ·- ·· · - ... 9.95 

BOB7-218MHZ) ... 159.95
80B715MHz) ..... 125.00 

8751......... 39.95 

650016800168000 SER. 8755....... . •• 14.95 

6502............ 2.25 


BOBB. . • . . 6.49 
808S-2... . .• ... . 8.95 DATA ACQUISITION65C02 (CMOS) . . • 8.95 8 11 6 . •.••..... •1.95 ADC0804LCN., .. • 3_19 6520.• • - - . - .... 1.75 8155. ..... .. . 1.95 AocoaoaccN . _ ... 5.956522. . . . .... 2.95 8 155-2. .. ·- ·-· .. 2.49 AOCOB09CCN . •..• 3.956532. .•••..•.. 6.49 8156. ..•.••...... 2.49 AOCOB1 6CCN ..• , -14_95 

0000.. - - . - • . - - . - - 1.75 
655 1.. ' . . ' •.. ' ... 3.29 8202. . . . ... . ' . ' . 9 .95 AOC08 17CCN•••.• 8.95 
6802............ 3.49 8203. . . . .... - 14_95 OAC080BLCN ••• , . 1.95 
6810 . . . 125 B2 12.. 1.49 DAC 1008LCN. ...• 6.49 

8224.. - . • . . . . • . 2.25 AV~J- 1 0 1 50.. .. . . d.956821. . . . - 129 
AV-5-1013A. .. . . 3.956840. ... 3.95 8228 . . .. • • . . . 2.49 

SATELLITE TV 
DESCRAMBLER CHIP 

Tho MM53:?1 is a TV ca.mt?rt'I syrw.: igen~ralor dtl'stgncd, 
r.uJ>Piv lho basic sync tiuncbon'J. lor ol1her color or monc 
chrome 525 llne/60H1 lnlort:Jccd Md camoro 111c:lco rocordt 
apphcnllons COLOR 8URST GATE & SYNC 

ALLOW STABLE COLOR OPERATION 

MM5321N........ .. . - $11.9! 

INTERSIL Also Available! 

74HCHl-SPEEDCMO! 
Part No. Price Part No. Prk 

74HCOO..... .. . 25 7 4HC17S.. .. .6 
74HC02. . , • , .25 74H0221 ... 9 
74HC04....... 29 74H0240.. , .7 
74HCOB. .. .. . .. . .29 74HC2•'4... .7 

7•HC245. , , .8 
7 4HC 14 ... . .. . ..... .49 
74HC10........... 29 


74H0253... .5 
74HC30. .. .. • .. • .. • .29 74H0259.... .. ,6 
74HC32. .....• ••• .. 29 74HC273. .••.. ,7 
74HC74...... .39 74HC373. ,..... 7 
74HC75. . .39 74HC374. .. ... . . .7 
74HC76.. ...••.•... ,45 74HC393. .. . .. . 7 
74HC85. ..... .. .....79 74HCS95. ... , 1.1 

74HC688. .. ,7 
74HC 123. . .. • • • . . .. .89 
74HC 125........... .49 

74HC86. .39 

~:~cg:~-.. :-. :: ·. : -.~ 
74HC132. ..... .... . .49 
 74HC.1050.. - ... - .. - - ~ 
74HC 138. .......... .49 74HC4060. , . . . . 1.C 

74HC45 1J ••• , •••• 1.2 
74HC 154.......... 1. 19 
74HC139...........49 


74HCl 514.•. ... 1.l 
74HC163. .. • • • • • . .. .65 74HC4538. .. , • .. . • .f 
74HC174_. • _... .. .. .69 74HC4543. • ..•..• 1. 1 

. 74HCT-CMOSTTL 
74HCTOO ... 29 74HCT1 39. 
74HCT02.... 29 74HCT157 
74HCT04 .. .29 74HCT174 
74HCl08..•..... .29 74HCTl75 
74HCT10 ... 29 74HCT240. 
7'HCT32.. .29 74HCT244. 
7.:S HCT7 il . d9 7"1 HCT24 5 1.1 
7"1HCT86 ••.••. .49 74HCT373. I.I 
74HCT138 .59 74HCT374 . 1.1 

74C-CMOS 
74COO.. . .. . .. . . .. .29 74C174. .... - .. - . .I 
7dC02. ___ . .29 74C t 75. • . • . • •i 
74004_ - - - . - - - . - . .. ..?9 74C221. - - . - 1..-! 
74C08. • • ' •• ' • • ' • .35 740240.. . • ' ..•.•. u 
74C 10. . . . .• . . ..35 74C244. , .... , , 1..: 
74Cl4•••••.•.•...49 74C373. ... v 
74C32. ......... - .. ..JS 74 C374... , . , , .. , I.• 
74C74_. ..59 7 -1C9 12. . .. . . 7J. 
74C85, •••••••.•• . 1,39 74C915. . . •.. 1..: 
74C86. ...•• '..... .35 74C'920.. . . . .... 9.f 
74C69..... . .. . - .. . 5.19 74C9~1 ..... . 9.~ 
74C90............. .99 74C922. .... . 3.l 
74C154.... . _ . . .. _ 2 .9S 7 4 C92:3. . . 3 ! 
74C 173.•. ..... ... . 1.05 74C92S.... - . - . 5.! 

LINEAR 
050026CN. • • . 1.95 LM1458N. . 
TL074CN...........89 LMl468N. ... - . - . - ..1 

TL084CN . ..........99 OS 14ceaN (CMOS) 1. 
AF100-ICN..• •• . ••• 8.95 LM 1469N••••...• . . .­
LM 307N . • ... __ ... _ .45 OS 14C89N (CMOS) \. 
l.M309K. .......... 125 LM1496N. .. J 
LM31 1N. _.. _.•...45 M C 1648P_ . , .••• 4' 
LM317T . •• .• •...••79 LM1871N • . • 2 • 
LM318N. __ . _ ...•.99 LM 1872 . . 2.• 
LM3 19N............99 LM\8'96N·1 . '' 
LM323K. ......... . 3.95 ULN2003A. ...... .. 

LM324N.......... .39 XA2206. ......... . 3. 

LM338K. ... ....... 4.95 XR221 I............ 2 
LM339N.•..•......39 XR2243. . , , •. , , • , , I , 
LF347N..•.•...... 1.79 DS26LS29CN. • . . • , 4 
LM34BN....... .. .• .69 OS2Sl.S3 ICN. • , • • , I 
LM350T......•..... 2.95 DS26l.S32CN. , , , • . . I 
LF35 1N. . . ........ .39 OS2GLS33CN .•.•... I. 
LF353N. .. ....•.....49 LM2901N, •• , •... 
LF355N. . . .. . • .. .. . 79 LM2907N.......... 2. 
LF356N.. • • . . • . . . .. .79 LM 2917 N (8 pin} . .. . 1 
LF357N........... 1,09 MC34 19CL ... •••. . 9. 
LM358N. ••••••.•• .49 MC3446N......... 2 
LM360l\l. . .•..•. 2. 19 MC3450P•• , , . , 2 
LM36 1N ... ........ 1.79 MC3470P.. •. . • .. 1 
LM380N-B. . • . .•• ' .99 MC347 1P, .. _...... 4 

MC3479P ....... •I 

LM387N, ........ , _99 

LM3fl6N..J. ••.•.•..•99 

Mc::3486P. . . . . . • . 1 
MC34S7P. , • , •••.• . 1 

LM399H. • . • . .. . . 2.95 
LM393N . .. . .... . ...39 

LM3900N...... . 
LF411CN. .........79 LM3905N ....... 1 
TL497ACN..••..••• 2.69 LM3909N........ . 
NE540H (C540H) ... . 2.95 LM39 14N. •.••• T 1• 

LM3916N•.••.•. 1 
XR-L555.••... , . . . . .75 
NESSSV ............ 29 
 NE5532.•.••.•• 
LM556N. .• •.. •19 NE5534.......... . 

7605K (UV'l340K-5} . IN E55BN ...... ... .89 
 76 1 2K (LM340K-12) . 1 
LM565N.. . . .. . . , .99 78 15KlLM340K- 15) . 1 LMS67V...... ... . 69 
 7805T LM340T·5) •
NE592N. ••.••..••• .89 781 2T LM340T- 12) 
LM741CN.•........ .29 
 78151 (LM340T-15) 
LM747CN. . • •• . .59 790~ (LM320K-5) .. 1 
MC 1350. . . . . . . . . . 1 .49 7905T (LM320T-51 .• 

MC1372P. •••.••••• 2.'19 
 75472. . . • • ' • 

M C1377P....... , .. 319 
 75•177 • . . . ...•. 

MCl398P. ••••.•.•. 8.95 
 76477........•.•. 


M C 145406P . 2 LM 14 14N....... . .. 1.29 


IC SOCKETS 
LO\'f Profire 

8plnlP.. .. .. .11 
W'lre Wrap (Gold) L~ 
ep1nww.... . 

14~ LF... . .• •• . ,12 14 pin WW.. . ,., ..• 
t6µW"ILP..... ... . ..13 16pin WW ...... . 
24 pin L P .... _ . • . . . • 25 24 pin WW. • . • . .•• 1 
28 pln LP. . • • . • • . . . • .27 26 pin W\IV.... . .. . . 1 
40 pin LP•.• , . . • . . • • .29 40 pin WW. . . . . ... 1 
Soldertll'ISbnd.lnl [litlkl & Tlnl l HUd11r P\u;S.OCtlatl AU.olllll ll 

Part No. 1-9 
7400.• 
7402. 
7404 . 
7 '1 05.• 
7406. 
71107. 
7'100.. 
7410... 
7 •\ 111 
741 6. 
7417. '. 

7420. 

74 30...... 

7432. 

7436. 

7411 2'. 

7"45.. 
7446... .. 
7447.. • 

29 
29 
.35 
.39 
.39 
.39 
.35 
.35 
•19 
45 
.45 
.35 
.35 
.39 
39 
.55 
.79 
.89 
.89 

7448 ... : :: . 2.05 
71172..• .75 
7473 .45 
7474.... .45 
7475.' 49 
7476. . .45 

74LSOO, .29 
74LS02. .29 
74LS04 . 35 
74LS05.•.. .35 
?4LS06. ' •• , .09 
74L$07. ..... 1.09 
74Lsoa. .29 
74LS10. .29 
74t.S1'1 . .49 
74l.S27 .35 
74l.S30 29 
74LS32. . • .35 
74L$.i12. .49 
74LS47. .99 
7·1l.S73. .39 
74LS74. .35 
74l.S75. .39 
74l.S76. . • . .55 
74LSS5. ..59 
74l.Sll6. .35 
74LS90. .49 
7-1LS93. •• _. _49 
7•1LS1 23. .. . .59 
74LS125. .49 
74LS 138. ___ .49 
74LS139 - .. - .49 
7·1L.S154.. • - 1 .09 
74LS157. . .45 
74LSl58.. _ .45 
7·1LSl63. .59 
74LS16'1......59 

7400 
10+ 
.19 
.19 
25 
29 
29 
29 
25 
25 
.39 
.35 
.35 
25 
25 
29 
29 
.45 
.69 
.79 
.79 

1.95 
.65 
.35 
.35 
.39 
.35 

7 485. •• - .... .65 
7466........ .45 
7469........ 2.05 
7 490.•.....• .49 
7493.••••• .45 
74 121. .45 
74123.•. .59 
74125. ..• ' .. .55 
74126....... .75 
74143. . 4.05 
7 41 50. ... .. 1.35 
74 154.•.... t .35 
74158. ...... 1.59 
74 173, .••.. .as 
74174 , ....• .65 
74 175. .... .65 
74 176. .99 
74 181. ••• ' •• 1.95 
741 09...•••• 2.05 
741 93.••.•• • .79 
7419a ••.••• 1.85 
74 :22 1.....•. .99 
74273. - ..... 2.05 
74365. •••••• .69 
74367. ..... . .69 

Part No. 1-9 10+ 
.55 
.35 

1.95 
.39 
.35 
.35 
.49 
.45 
.65 

3.95 
125 
125 
1.49 
.75 
.55 
.55 
.89 

1.85 
1.95 
.69 

1.75 
.89 

1.95 
.59 
.59 

74LS 
19 

.19 
25 
25 
.99 
.99 
.19 
.19 
.39 
25 
. 19 
25 
..39 
.89 
29 
25 
29 
.45 
.49 
.25 
39 
.39 
,49 
.39 
..39 
.39 
.99 
.35 
.35 
.49 
.49 

74l.S165. •..••75 
71jL$ 166. . ___ .99 
74l.S 173. • .59 
74LS174... _•.49 
74LSl75. ... .49 
74LS 189..... 4.59 
74LS 191- ... .59 
74l.S193. ...• .79 
74LS221. . . • • .69 
74l.S240.. . • . .79 
74LS243.. _ _ .79 
74LS244 .•••.79 
74LS245.. . • . .89 
74LS259.. . • • .99 
74l.S273.. . .. .89 
74l.S279.. . • • .49 
74l.S322. •.•. 4.05 
74LS365. . . -49 
74l.S366. . • .49 
74LS367 .49 
7•LS368. .. • .49 
74 l.S373.... . .79 
74LS374. - - • _79 
74l.S393. •• ' . .89 
74 l.S590. .. . . 6.05 
74LS624. - .. - 2.05 
74LS629, ••.• 2.29 
74l.S6"0..•.. 1.09 
74l.S645. . • 1.09 
74LS670. • •. 1.09 
74LS66e. •• ' . 2.05 

C04001.. ..... .. . .19 
C04011 . • . . . • • . . . 19 
C040 13 • .29 
CD40 16... 29 
C040'7. .55 
CD40 1e. .59 

C04020. .59 

C04024 - 49 

C04027... - . . • . . 35 

C0 4030. ••. . •• . . • 29 

C04040... . • .. . . .. • .65 

C04049. .. . .. . • • 29 

C0 4050. .. • • .. 29 

C0405 I . .. .. • . . . .59 

C04052. ..........59 

C0405.3. ' ' . • . • • . .59 
CD4059.•.• ••• _ • , • 3 .95 
C04060. • . . . .. . . • . . .65 
CD4066. . . .. • .. 29 
C04069.. . . . . . • • . . 25 
C04070.. . . 25 
CD4071 .. 25 
C04072. . • -25 
C04076.... .65 

C0408 1............ 25 
C04082. • . • . • .. • • • 25 
C04093. • .. . • .. . • . • .35 
C04094.... . .•. .B9 
C040103.. .... . .. 2.49 
C04503.. . . • • . • . • • .35 
C045 10...... . . .. .. .69 
C0451 I . . • . . . • . . • .69 
C0'1515. .. '... .69 
C0451B.... ........75 
CD4520..... . . • . . . . .75 
C04522... . . .. .. .. .79 
C0 4538............79 
C0454 I. ... .. . . . . . . .69 
C04543..... . • • • . .79 
C04553, • • . . • . . . .. 4.95 
C04555.••••• , • • . • .79 
C04566. .......•... 2.49 
C04572 IMC14572) .. .39 
CD4583. .. .. . • . . . • .89 
C0 4584...... . .. .. • .39 
CD4585.. .. .. • . . .. .89 
MC14411P ... . . 8-95 
MC14490P•.• : ... 4.49 

.65 

.89 

.49 

.39 

.39 
4.49 

.49 

.69 

.59 

.69 

.69 

.69 

.79 

.89 

.79 

.39 
3.95 

.39 

.39 

.39 

.39 

.69 

.69 

.79 
5,95 
1.95 
2. 19 

.99 

.99 

.99 
1.95 - - - ------- DYNAMIC RAMS ---- ---- - ­

P.lrt No. FuncHon Price 

4 1 16- 15 16.384x 1 
ll12B-20(Piggyback} 131 ,07 2x 1 
·\ 164· 150 65.536x 1 
4164-200 65,536 x 1 
TMS44 16 · 12 16..384 x 4 
811 8 16.384 x I 
4 1256- 1&0 262. 144 x I 
504-64- 15 65,536x 4 

7•1Al.$00. .35 7 4Al.S1 38. ... ... ,.. .89 
74ALS02.. .. • . .. • .35 74 ALS174........ • .89 
741\LS04•••••••. , •.•39 74AL$175.......... .89 
74ALS08.. _. .39 74ALS240 .••.....•• 1,49 
7.tlA\..510•.• . • , ....39 74ALS244....... _ . 1.49 
7•tAL.S:27......... .39 74ALS24S .......... 1.49 
74Al.S30 • . . . . . . . . . .39 74Al.S373.......... 1.69 
74At...S32...... . . 39 74ALS374, .• .. ..•• 1.69 
74Al.S74.... . .. • .. .49 74Al.S573...... . 1 .69 

74F 
7•1FOO . • .39 74F139. • .89 
74F04. .. • - . • • • .39 74F 157. .. .. • .. .. • .95 
7•1F00 ........ _••..39 7•tF1 93........... 3 .95 
7-1F10 .. .. _.... 39 74F240 , ........ 1.39 
7 4 F32. • , • . . . • • . . • .39 74F244..•.•. , .. , .• 1 .39 
74F74. . 49 74F253.. . . • . • . . • .. .99 
74F86. ...........59 74F373. ••. .. • . •. 1.39 
74F 138 ............69 74F374 ......... 1.39 

CD-CMOS 

20 1&12 204ax8 
2 102 1024 x 1 
2102-2L 1024 x, 
2 114N 1024 x tl 
21 14N ·L 1024 x '1 
211d N-2 1024 X'1 
2 114N·2L 1024 x.t 
21Cl 4 1024 )( 4 
2 149 1024 x4 
5101 256x 4 
6116LP·2 2048x8 
6116P-3 2048x8 
61161.P-3 2048x8 
6264P- 12 6 192x8 
6264LP- 12 0 192 x 0 
626'1P-15 0 192 x 0 
6264LP- 15 8 192 x 8 
6514 1024 x 4 
43256-15L 32.768 x 8 

74500 29 745188"••• .•..•.. 129 
74504 .35 745189. ....... "" 1.69 
74508 .35 745196. .. - . - - • - ... 2.49 
7.'JS 10... _.. .29 74S240 ..••.••..••• 1,49 
74 S32 . . .35 74S2:44 . . , , _ •• . •. _1.49 
74$74_. - . . . - • . .4 5 745253. ••.••• ' ' .79 
74585 .......... .. 1.79 74$28 7".. . .••.••. 1.49 
74586. • . .. . • .. .. • .35 745288"........... 1.49 
745124.. .. 2.95 745373... 1.49 
74$ 174... . •.•79 745374............ 1.49 
74Si75 .79 745472•.. . 2.95 

74ALS 

1150ns).. . .... . •• • . ... . . ...99 
(200,s). . . . . 4.49 
( 150n$). -···· ·- · -·--- 1. 15 
1200ns). • • . .. .. • .. • • .. .. .. • . .. .95 
(120nSi) -·· -- .... ·- • •... 4.25 
1120ns) . .............. . ...........69 
( 1 SOns). . . . . . . . . . . • . . . . . . . . . .. 2.95 
(150ns) (446'1) (4146'1) ......... , .. 4,95 

STATIC RAMS ---------- ­
(120ns)...................... 1.69 
J350ns). . . . . . . . . . . . . . . • . . . . . . . . . .89 
(250ns) Lo w Power (91L02)... . • 1.95 
(450ns) •. .. .....99 
(450ns) I.Ow Pow..-.... . ....... .. 1.09 
(200ns). • . . . .. . . . . .............. 1.05 
(200nsl Low Powe r.. • _•...•. . . 1.49 
1200ns) (CMOS). • • . • . • . • • . • .49 

~~~~)CMOS.·.. ·.:_.:. -_: .. : . . . ~~~ 
( l 20ns) LQl.v Power CMOS. . • •. 2.95 
(150ns) CMOS.•....•...........•. 1.69 
11 SOns) I.Ow Pbwer. . .. • .. 1.95 
11 20ns) CMOS ••.••...••....• 3.89 
( 120ns) Low Power Crv\05.. • . . . . .. it25 
11 SOnS) CMOS. • • . • . . . . • . . . • . . . •• 3.59 
( 1 SOnsl Low Power CMOS. • • . . . 3.75 
i350ns) CMOS iUPD444Cl. . •. • 1 49 
( 1 SOns) I.Ow Power. . . . 24.95 

745/PROMS• 

1702A 
TMS2516 
TMS2532 
TMS2564 
2706 
TMS2716 
2 7 16 
2716-- 1 
27C l 6 
2732 
2732A-20 
2732A-25 
2732Jl..45 
27C32 
2764 -20 
2764 -25 
276'1A-25 
276'1-45 
27C64 
27128-25 
27 128A-2S 
27C126-25 
27256-25 
27C256-25 
27512-25 
6876'1 
68766 
74S387 
74547 1 
Na2S123 

256x8 
2048x8 
4096x8 
8192 x 8 
1024 x8 
2048x8 
20<18x8 
2048x8 
2040 x a 
4096 xB 
4096xB 
4096X 8 
4096x6 
4096x8 
8192 )( 8 
8192 x 8 
6192x6 
6192x8 
8192x.B 
16.384 xB 
16,384 x 8 
16.384 xa 
32.768 x 8 
32.768x0 
65.536 x 0 
8 192 x B 
8192 x 8 
256x 4 
256x6 
32xB 

PROMS / EPROMS--------- ­
111.s). . .• • • . . . • • .• 6.95 
(450ns) 25V. • • . . • . .. . . . . . . • .. 4.95 
(450ns) 25V. • . .. . .. . . • • . . .. . .. 5.95 
(450ns) 25V....•....... . ..•.•.... 8.95 
(450ns). • . . .. • • • • • .. . • • • • • • . . 4.95 
(450ns) 3 vol1age. . . . . .. • . • • ..• 9.95 
(450ns). . . . . . . . • . . . • . . . .• .. . .... 3 .75 
(350ns) 25V.• , ••• , • • • • • . • • , • 4.95 
(450nS) 25V !CMOS). • . . ..•...•.• 6.49 
{450nS). . . . . . . . • . . • ....• - .. . • . 3.95 
(200ns) 21V...••••••..••...•.• 425 
i250ns) 2 1V. . . .. . . • .. .. 3.95 
1450nsl 2 1V ...•. •. .• •.•. •. .. .. • .. 3.75 
1450ns) 25V !CMOS) . . . 6-49 
(200ns) 2 1V. . . . . 425 
1250ns) 2 1v .. . . . 3.75 
(250ns) 12.SV.. . . . . • • _.... 425 
(-150nS) 21V... _........ _........ . 3.49 
(450ns) 21 v (CMOS) . . .. .. .. . .. 5.49 
(25ons) 12BK21V••• . •....• ' .. 4.25 
(250ns) 12.SV... • .. • . . . . . . .... 4.95 
(250n5) 2 1 V (CMOS) . . • . . 5.95 
(250ns) 2561< (12.SV). • . • .. • . . .. 5.95 
i250ns) 256K (CMOS) (12.5VJ. . . . 8.95 
(250ns) 512K (12.SV)....... - • 19_95 
(450nS) 25V 15.95 
(350ns) 25V. • 16,95 
PAOMO.C - ... 129 
PROM T.$_ • _ . . . • . ·1-95 
PROM T.S . . . • . . . • . • • . 2.49 

PARTIAL LISTING • OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNT! 
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COMMODORE' COMPATIBLE 
ACCESSORIES 

HESWARE 300 Baud Modem 
For VIC-20 and C-64 

• Connects dlrecity to User Port • Manual Answer/
Dial • Functton keys defined for convenience 
• Includes Midwest Mic:.ro Associates communi· 
caUon software. 
CM-1 !For VIC·20 ondC-64), , , • , , $34.95 

RS232 INTERFACE 
Allows connection of standard serial deYK:es. 
JE232CM (ForVIC·20,C-64&C-128) $39.95 

External Power Supply 
CPS-10 '"°' c-s•1. . .. ... .. • . . $39.95 

Parallel Printer Interface 
2K Buffer, Expandable lo 10KI 

MW-350 lf«VIC·20.C-64& C- 1281. . •. $54.95 
lnpuVOutput Card 

16-Channel Analog Multiplexer 
MW-611 11« c-64ondC-12a1. . . .. $199.95 

TRS-eonANDY®COMPATIBLE 
ACCESSORIES 

E-X-P-A-N-D TRS-80 MEMORY 
All Hits come complete With documentation 

TRS·BO MODEL I, Ill 16K EXPANSION 
TRS-161<3 200ns (Model 111 ). .••••.•••• $5.95 
TRS·16K4 250ns (Model I).. ......... . $5.49 
TRS-BO COLOR ANO COLOR II 64K EXPANSION 
TR S·64K·2. ...... .. .... . ....... ..... $7.95 

TR S·Co-Co · ~~f.~~·u~ 1r4l464 's)... $10.95 
TRS-BO MODEL 4, 4P. & 40 64K/ I 2BK EXPANSION 
TR S-64K·2. .. . . .. ... . .. . ... .... . .... $7.95 

oonas MOdal 4 ti om 151( . 6.rtK 0r MOdl!'l 4 (Gato Alray 
okrsJonl. 4P Md 40 lrom 64K· 128K 

TRS-64K·2PAL .... . . ........ . . . .. .. $14.95 
:.xoo rHl5 Modc-1·1 INon·Gato Army VcrsJon) hom 64K to 128K 

TRS-BO MODEL 100 BK EXPANS>ON 
~ 1 0081<. . .. ... .. ... $19.95 ea. or 3 for $54.95 
TANDY MODEL 102 BK EXPANSION 
~10281<. .... . .... . ................. $9.95 
TANDY MODEL 200 24K EXPANSION 
111200R.. . ......... $59.95 ea. or 2 for $109.95 

TANDY 1000 Expansion Memory 
Half Card 

:.xpand lhO memory ol your TandY 1000 p 28K Version) as 
nuc.h as 640K Also includes n OMA conlrollc r chlp 
rAN-EM256K lncludos 256K RAM....... , $ 99.95 
rAN·EM512K lncfudcs 512K RAM••• • •••• $129.95 

Options for TAN·EM256K/512K 
rAN -C l'lug ·m Cioci< op1lon cnlo fonly), . . . .. . $39.95 
f AN·D RAM Otsk Pl1n1er SpooJcr Softwllrn (only) $ 39.95 

TANDY 1000 Multifunction Board 
with Clock Calendar 

;.;pand 1 ho momo~on ~Jr Tandy 1000(l28K \.brslon) loas 
nud1H G40t< Compl0f0-wflh ;:in RS232 pOl1, clocl</calend.ar, 
lAM 01r;.k Prlnlcr Spooler anti on· bo..'l td OMA controller chip_ 
>fTAN·256K lnc..dos 256K RAM. .. .. .. .. $179.95 
ITTAN·S12K lncludos 512K RAM......... $209.95 

•.:ra~ e ll EPRO Ms. Erases up to 8 chips wlthln 21 minull!t 
1ch ip In 1S mlnutesl. Main1ams coosMnl cJ(posurc Oislancc 
I 1·,Special concfochYO k>am liner C!lh'l'\!tkllos st:1hc buik;l-uJ) 
ulll·ln safoly k>Ck IODr<:IWnl UVexposurC!'.Compact - 9.001... 
'3 70"W 11. 2 GO"H. Comorc1C! w1m Mtding trnv ror 8 chips 

)E-4 UV-EPROM Erase<.. . . $69.95 
JVS-11 EL Replacemenl Bulb... . $19.95 

NEW PRODUCTS! 
ProModem 1200/300 Baud 

Half-Card Modems 

For IBM PC, XT, AT & Compatibles 
• Aulo-ans'M?r/Aulo-cilal • Ex1enslvo diagnostics· Bu1r1. 
m speaker/vol conrrol • Autoredlnl oo bu"Sy • Abllilylo 
.oc.cess Com-POrl 3 · Havos compnltblc • 2 yr wauan1y 

PM1200B-2 wi1hou1oof1wo<0 . . $129.95 
PM 1200B-2S wFMino•• Softwa•• . .$159.95 

ProModem 1200/300 
for Apple II, II+, lie and II GS 

Fully Compatible with the NEW APPLE II GS! 
• NEW, ainglo card varsk>n • Buir1-ln so ll· 
wnrc., ROM • Comes wilh ProCom- A dlsk­
OOscd communicalions soliwa.ro • HayM 
comp3llblc • Comonllblo with ProDOS 
• Aulc>· dlal lAulo-.answer • Auto redial on 
busy • 81,1111 -in spc3ker and 'llQ!umo con­
lro l • 2 phono Jacks wilh 01tcluslon swi tch · 
Ing • 2-~oar warranty 

PM1200A-2 . • •• $ 199.95 

ProModem 2400/1200/300 
Baud Modems 

For Any Computer w/RS232 Serial Port 
· Hnycs command comp.11tlb10 • Cnll praoress tone dolt'c tion 
• Au10 redial on busy· lntornnl powor supply· 'k:llccldalnswi1ch­
lng • Second phone-Jack ror voice hnndscl • Aulo-a nswer/Aulo­
cJlol • Touch tono und ourso dlolrno • Spoakot wllh liOfumo control 
·a LEO slatus lights.· I-yon' warrnnty 

fl'l• ..,""'U_,,,, ._ PM1200G 11 2001JOOboud). . .. . .. $199.95 
PM2400G 12•oomoo1Joo baud)• . . • $379.95 
ProCom-B JCommunh;•Uon Software . . . $34.95 

••••••••BIGBOARO•1•••••• 
For IBM PC and Compatlblet) 

1MByte RAM Card 
for Apple II, II+ and lie 

BIG BOARD comas complole wllh RAMDISK SCJ f1 ware tor 0053.3. ProOOS, Pascnl 1.2. uri<J CF>IM 
lor Microsoft's Soflcard A sepomle dtiltOt is aw1i1ac1 0 ror 1h0 Appl1Co1d 1S1orCgrcJ - $39.95). You 
con chooso tho aeHveit1ddrU!ilng moefo both Vin a jumper on lhe BIG BOARD or 1hrough so llwa 1c 
commands. 

BIG BOARD-1 M 1 Meg RAM •••••••• $299.95 
PLUS-WORKS'" XM !Sohwa10 1orAp01ollaM11 •1. ..• .... .. $49.95 
PLUS-WORKS"' XME (Sohwa<e lorAppjol/e) . •. •. •• .•.. • • $49.95 

TTX"14" RGB 
Color Monitor 
for IBM PC, XT and 
Compatible Computers 
·Inpu t RGB TIL L~11c l • ~nnlng FteQ.• 
~Hon ! d.5KHz Ill Ii.BK· Video 6antlwid\Jr 
l8MH1·Rc.solu1ion: 640Jt200 • Connee1or. 
DB 9-pin (Inc l.I • Power Consumpllon: 70W 
·Size 14.6"H • 15.S'W JI 13.6'0 • Wflight
21 lb& • TTX-1t1 1O is compn11blo wilh l hn 
I OM~ I CB and lht'.t IBM -EGA Cards 
laMm. ughl) 

.. . ...... $299.95 

ELECTRONICS 

IBM~ COMPATIBLE 
ACCESSORIES 
83-KEY KEYBOARD 

•
· ldonllcal layout as orig inal IBM PC K(lybo;i rd • H19hf~ 
dc~lrobl o ca.so with 03lm rcSI • Comptcle W11hcablo nnddola 
• JUST PLUG IN! 

KB83. . . . . . SALE .. . ... . $29.95 

Build an IBM PCIXT"' Compatible!
IBM-64K(2) 64K RAMChlps (18). .. .. $ 19.90 
KB83 83-l<ey Keyboard. .. .... $ 29.95 
IBM-FCC Aoppy eon1ro1"" Can1• •• • $ 39.95 
IBM-Case eo... .. .. ... ..... . $ 39.95 
IBM-MCC Monoch<ome Card...... $ 69.95 
IBM·PS Power Suoply... . . . . . . $ 69.95 
FD55B Disk 0,1.,.. . . .. ...... $109.95 
IBM-MON Monochrome Monilo" • •• $ 99.95 
IBM-MB MothertK>a<d• • • • ••••• $129.95 

Regular List $609.50 
IBM ™-Special 11nc1. 911<>ms•bov<l • . $549.95 

Additional Add-Ons Available! 
IBM-KB 83-Key Keyboo•d •• ••• •• $ 69.95 
IBM-ENH Enhanced Keyboa•d.. . .. $ 89.95 
IBM-ICB lnteg..led ColorBoard ... $ 99.95 
IBM-EGA Enhd.Gnoph;c. 256KRAM .. $259.95 
IBM-20MBK 20MB Ho•d Disk on..... . $449.95 

tBM is a tCQl31CrOd trademark ol ISM Compulers 

Universal 64K/256K
Printer Buffer 

IOt lNATl lON l'RE EM.~N DI S IG~~ 

~ •·~ "4"tn ,..,.,4&1'\. ~ 

... - ~ 
f 

The UBUFFEA Universal Printer Buffer Is n h l~soced dOllJ 
buffer that accepts data al a hiQl'I 1010, a"<t then c>u tputs 1h1s 
dola to yaur prinicr. ~ save valunbto compult>f hme. The 
UBUFFER can be connecle<i to prachcally any comou1cr or 
orinler Thero ore four poss1tte comblnattons· I ) Serial to 
Sori-al. 2) SOriiil lo Parallel, 3) PamUol lo Parallel. 4) Pamlle.1 
lo Serial Manu:tl lncJudcd Size· 9 - 1/3"L JI 4 11i'W:. 111-H 

UB64K. • . •• . . .. . . .. . ... $199.95 
UB256K... . . . . ..•. . .. . • $239.95 

,,.-.. -­ / IBM 
~ 1 

/ Compatible! 
; DISK DRIVES 

Docum~nlation 
Included 

FD55B Teoc sv.· OS Y>·Hel,iht• ••• • •• $109.95 
JU-455 Panasonk: 5 " OS Yo-Height , •• , $109.95 
TM100-2 Tnndon sv.· OS Full-Height.. .. $119.95 

DATA BOOKS 
30003 NelJonal Linear 03ta Book 182)•• •• • . $14.95 
30009 lnl.,.11 Data Book (65)•••.•. •• •• . S 9.95 
30013 Woo Dota Book 1851. .. .. .. . . . ... $14.95 
30032 National Uneat Supplement (84)•••.• S 6 .95 
210830 Intel M 0"10oY Handbook (86)•• •• • •• $17.95 
230843 Intel Mlerosyslom Hndbk. Sot (86)••• • $24.95 

MUF60. ..... .. . . .... . 59.95 
Torin lndus.Jricts r4 68" sq, 60 c.fml 

SU2A1. ....... .. .. .. . 58.95 
EG&G Rotron (3 12s· sciuar(l, 20 elm) 
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Inquiry 113 

n DISK-KING® 

P11'111111m U11,1h1v Disk Pl II' ' I 111111 !Ill' 


M.1111U'l1r Ml'<11,1 K111q s 


l11 r1Pr11h ll' V,11111· 1 


WHY RISK THE UNKNOWN...when you can get 
premi um quality disks lrom the Leader and 
Inven tor of magnetic media ... .for less!! 

• 1 00~ 1es1ed & c.ertll1ed .11 65".rt 01 h19hei cl1pp1ng le11el• 

• 10 m•I Slu1dy 1ac~e1 • LIFETIME WARRANTY • 

5 25" SS· DD·RH 4B TPI .. .... . .... .. .... . 38' 
5.25" DS ·DD·4B TP I . . .. ...... .. ...... .. . 38' 
5 25" OS· DD·RH 48 TPI ' .. ... .......... .. 54¢ 
5 25" DS·HD·96 TPI .. ... . .. , ..... . • . . .. S129 

3 50" SS- 135 TPI ..... ... .. . . .... . .... . Sl 15 

3 50" 05· 135 TPI . ... . ... ... .......... . S ]39 


FacJOJ Vse;iled m lols ot 25 All 5 25- d1skcuesa1c .sopp«1eo w11h lyvek • 
sleeves user ID labels wlp tabs and retnfOfced hub 11ngs MuJ11p1es 01 
100 ltsse1 r;iuan111 1es add 10'- rDS 00 RH 1n Lois oJ 1251 

FREE! Flip 'n File 
with each order, while they last! 

FREEi Sco1ch CX ·60 Camile 

SS ·DD ·RH plus S2 00 rnbaie ce1 11l1ca1e OS ·OD· RH 


ms100 each JM sw· box 
 99¢79¢ 
..... . ... 5 25"148 TPI .. . . .. .. 


spg.. . .... ... 3 50"1135 TPI ... .. ... .. 
1) 99 

OS·HD for lhe "AT" .. .... .. . ... . .. .. . s2os 
- ..,,. rOt1an1111es less 1h111 11 5 bJC add 10._1 

~ The Technology Whose Ti me Has Come 
:':l'.':.';;;T, 3M Dala Cart1idges 
OC-100A .... . 111 " OC-300 XL/ P .. 118" 
OC-1000 ... . .. '12.. DC·600A . .. . . 120" 

IBASfl ~ SUPER LOW PRICES 
~~ BASF "Boxed Products" 

SS-DD Q1y less lhan 10 BX. add 10% OS-DD 

69¢.. 5 25"/48TP1-101reg cardboard box •. 7 5e 
5 25" /48 TPI DS·DO 10/ptaslic storage case . ... 79c 
1129 . . ...... ... . 3 5" / 135TPI ....... .... S) 87 

DS·HD lor !he "AT" . _ . . .. .. _.. . . ... . . ... _SI 95 

~ UNBELIEVABLE PRICES! 

~/Nashua! 

SS-DD 0 1y less man 20 Bx. add 6% OS-DD 


Price per Factory Sealed Box. or Ten 


$595 $579 ... ... . 5.25" / 48TPI ...... 


DS -HD for the " AT' . • . ..... ..... .. . .. . '16" 


COLOR Premium Quality U.S.A. Made 
Available in Rainbow & 

DISKETTES many other color options 

LI FETI IE W;\RRANTY Bulk Boxed' 
5.25" DS·DO 48 TPI .. ... .. .. . 59e 72e 
5.25" DS ·HD 1 6 MB lor 1he "Ar · . . . . I) 75 I) Bi 
3.50" OS· t35 TPf C·ITOH Rambow Col0< • . I) 79 I JIi 

' Bo•ed • pre·packaged 10 10 a clear plas11c hbrary case 

Suli.: · Polyba~rned 2S of a s.ohd color Includes Tyvek sleeves. 

us" 10 labels. wlp 1abs and hub rmgs we·ve go1 you1 c.olo: 

CALL FOR OUR SUPER 1011' P~ICES 01111'/0f RAll6E OF PRlllfER 
RIBBONS. DISK STORA6E. COMPUrER TAPfS & OISK PACKS. 

ORDER TOLL FREE 1-800-523-9681 
H IUl!S: VISA MastcrCa1d Anieocan Exti'ts.S P 0 's accepled from 
corpo1:i1ums •iUCd J A2 or betlet' ga... ernmen1 and schools on 2li prepaid 
cash d1!ttoun1 Het 30bas1s [m1n1mumcrdef onc1td11 1e1ms1s$100 00) 
No sa,i:s 1a11. ou1s5dt urah 
Slllpph11; Add SJ 00 lor l0001 lewe1 d1slce t1es 015keltes wllh Fllp ·n File 
~dd S300h:wSOOf tewet d400. COD 0:tdeto;add SS OO AFO FPO .AK 
HI . PR ;:iindCi\nactit: crdersadd 101'. Ovc:1se-as 01d~ s pltast call 101 exac1 
rre1ghl &. 1nsumnce charges_0t 3dd 20'\ Iapwoxl Order s placed befOfc 
4 00 pm (Mou111a1n 11me) sl'l1pped via UPS sa~ da.,. 

SATISFACTION GUARANTEED! 
Tolt·fm Order lln1: Telu lnqulrf ts Lina: 
l-800-52J.968 I 9102404712 I ·801 ·942·2273 

n DISKCOTECH 
OISKCO TECHNOLOGIES, INC 


2034 E 7000 So Sall Lake Clly, Ulah 84121 

Hou": B AM·6PM (Min Tlme)-Hall day Salurday 
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9-TRACK MAG. TAPE SUBSYSTEM 
FOR THE IBM PC /XT/AT AND.. . 

r0e~~~~~,~~. 117:.~~~~.o,~~~~1=··~ 1 !1:'~~c 
tapt" subsyslem for ltie IUM PC. len!UIV'lg 

• IB M formal 1600 13200 and 800 cpl. 

• Sohw:ue for PC-DOS, MS-OOS. 

•~:i·.·~~~~..~~~;,v.~:: •1..1­,1-w-:1• 
IBEX CO MPUTER CORR 
;i'0741J.l.wol!A S I 

~!•\0'01t1or fWX b'WiV'Mall(lll Cr111tl>lli>fllt CA 9 13 11 

~~o~ ~!:.201 1 

Inquiry 164 

l~I :Cll U;11:ii 4;fJ 
(1 Year Factory Warranty) 

PS ... .$ 930Pinwriter 

DYNAMIC RAMS 

• E. PROMS 
Om>V $159.00 ?1C25Ci """'~Hr $115.00 "'°"' 11 69.0CI """' S CAt.L. -· """" s 12..75 """"' $ 14. 00 2"...., 

l!>J.58 Valley Blvd . C11y or rncsus tr:.o. CA 91746 
Phone: 818·369·2688 !Mon-Fri • 8 51 

ORDER TOLL F REE 

(800) 892-8889. (800) 882-8181 
OUtsiae Cot loirowi lnSIOe ~orf'lln 

CALL FOR CURREN T PRICES & VOLUME DISCOUNTS. 
Ptot:: l'Sr'to<.oon lw C..n,.. • MJ.u...C;a. ra rVISJ!i.tOd)' • "'°'• 

Proc1t1o11 1~•U(if« 1 10t~ ,1t,1 1P11rnumcw011t S. •D OO 
C..111.clol'u• ll'lMJll.lll' lflial lloCS!ltl ~ · . ,...i.e, l~· 

StiilJCl'no " Hlf'Wt bl'IC UP$°'°""" l~ UP'!) .. .. \ r ""'°'" , 
,Q,Ll MEACHANOtSE lS 100' • GUARANTEED 

Inquiry 165 

~1 ROSE\("'..? euctAO Nl CS 
DATA SWITCHES 

SHAt=IE COmptj to rs. pt lnlCHS. 
........~~ an.y parallel or serl0I d811'1e.a 

ELIMINATE cable SW(Ua:un9 
rNEXPENSIVEwn~ lo nmwor11. 
COMPATll.3L.Ew1th 
Ml computers 

Busmosse~. Schools, Homl'.!$ 

we ALSO OFFER 

Pinwriter P5XL . .$1075 
Pinwriter P6 . .$ 450 
Pinwriter P7 . .$ 615 
Elf 350/360 . . .$ 380 
3510/15/30/50. . $ 715 
8810/15/30/50 . . $1040 

Optional Forms Handling 
Devices ....... _.. _CALL 

QUALITY PRINTERS 
8415 Cement City Road 
Brooklyn, Michigan 49230 
Phone: 517-592-3749 

Inquiry 295 

BULK 

DISKETTES 

MAXELL 


51/4 OS/DD 59C 
Price based on quantity of 250 


Includes sleeves , labels and tabs 


Quantities Limited Call Today! 

800-222-0490 
(In N.J . 201-462-7628) 

Full service duplication faci lity 

MEliM2ft_ 

PO. Box 710 


Freehold, N.J. 07728 


Inquiry 216 

0 11 ta Oulfetrs, Uno Dilvt::it'!, 
MOOCl'ms. Protocol ConV(l,tl'.!• :s., 
Perollol • Serial Conveners. 
Ci! ble.s. Compu1ers. P11n1ers, 
01U Or1..,es, and moro 

AUTOMATIC - CARETAKER I:; ldcoll lore b1.1.:11ne» 01 
school !o shiJro a prinleror modem ~mong many compu!ers 
Operal ion ls lully au1omatic wilh no s.ol1wore requlrod 
P.airnllel o r Sen.al 4 c h;mnel' - 5295 8 t;:ha rm et.s. - SJ95 

MANUA L • HAAOSW ITCH Is. operaled w1lh lhe lhp a l ~ 
swl lch 2 2 and 2 4 moa:eis "How slmuuancous comrnun· 
•C3Uon 
Senal 1 2 - ~ "S99 2 2 · SI09 2A Sl59 
Pa•alle< 1:2 • 579 1:4 - $139 2'2 $119 2;o1 S199 
LED and spike pnJ let;:liQn on seual model$ al;ld $20 

CODE ACTIVATED - PORTER cOl'lnl:lCl:S one compuler la 
mulhpl(I petiphOrals. A:;oflwa rc code !.llle<:l'S lhc p!:lriplmral 
Pi:uanal or Sot11ll 4 cnannel:s • S29S 8 cnrmnels. - $395 
Buffer opUon 64K ~ $100 2S6K • '$250 

nEMOTE • TELEPATH connoc1s rnu ll lplo compuh! I'! to 
mulliplepC!r1phc1als /I. sc1ec101.:u encll compu ror or 1ermin1JI 
ctiooses up to 4 periphOral.s ;ind d1sploys busy s1111u 11 
4:4 • $495 4 6 • S795 salec101 - $39 
==== '/'--" if~ (~ t-"' U-~ef ==== 

ROSE ELECTRONICS (713) 933·7673 
P.O. BO X 74257 1 MC & VISA At;u plitd 


HOUSTON, nc 71274 Ou!u lnqu ltiH ln¥il•d 

CAt.t. US FOR A t.t. YOUR INTERFACE NEEDS 

Inquiry 308 

_,,,:... .. 

mJll!~~.;;;::;;~.-~· 

PORTABLE ADDITIONS 
DISK OR/VE 3 '11 ", 1'1· lbs .. balfery aper. or 
AI C adap1or {me/.), IOOK s1orage. WHh TS·DOS 
sol/Ware $229 Drive wllhoul software Sl 79 
24K RAM CHIP-Tandy 200 $65, 21$59 ea . 
BK RAM CHIP- Model· 102 $9.95 
Mode/-100 & NEC 8201 1$23 31$19 ea. 
SIOESTAR- NEC S1ar1e1 $399 $199 
128K Ram Disk Car/ridge 
SIDECAR- NEC PC·8201A $259 
I28K car/ridge (lour 32K banks) 
CALL TOLL FREE 1-800-732-50 12 
Cali/: 805-987-4788 
Canada: 604-856-8858, Aus/ralia : 02-419-8899 

VISA MIC & 
faacoMPUTING 
~PURPLE 

AMER.EXP_ 

420 Cons rilurion Ave .. Camarillo, CA 93010 

Inquiry 286 



Advanced PC/XT s549oo 

• FCC/UL Approved 
• IBM PC/XT'" Compatible 
• (1) 360K Floppy 
• 256K Expandable to 640K 
• Serial , Para llel. LCD 
• RGB Co lor Graphics 
• Composite Video 
• Mouse & Keyboard 
• 10Mb Hard Disk (Add '300°•) 

HARDWARE 
~e-a 

Largest Selecllonl 

r 

A2 10 Color/Prinler/Graphics ... •... S88.00 
A220 Co lor/Graphics/Video/Mouse . . 95.00 
A2JO Mono/Color/Graphics/132 Col ... 149.00 
A231Co lor/Mono IRuns 2 Monilorsl ... 149.00 
A240 Mono/Prlnler/Graphics . . . . . . • 79.00 
A250 Mono/Prinler/Graphlcs/ 132 Col •. 119.00 
A260 Mono/Printer . • . . • . . . • . . . • 75JIO 
A21t EGA l256K RAM - Short Card ... 221l.OO 
A321l 384 Mulli-funclion Card - OK • • • • 99.00 
A330 Mulli·function - Short Card . . . • ll!l.00 
A340 Mulli-funclion/Floppy .. . . .. ... 119.00 
A351l ll40K RAM Card - OK . . 59.00 
A410 Floppy Card • 2 Drives . • . . . . . 39.00 
A420 Floppy Card - 4 Drives . , . • • • • 49.00 
A510 Parallel /Serial. Optional Serial . , 6!1.00 
A520 Parallel Ca rd . . . • • . . . 35.00 
ASJO Serial Card . . • . • . . . . . . . . . . 49.00 

HARDWARE 
Smar1modem 1200B • . .. 
Smarlmodem 2400 (Int) .. . . ..• . .. 
Smarlmodem 2400B • .... •..•• . .. 
Hayes Comp, 120018'1) . , •. .•.... 
Hayes Comp 1200 Jlnl ) w/SW •..••. 
Hayes Comp. 2400 (Exl) .. , . ..... . 

HERCULES 
Hercules Color Card ..• . .••..••.. Sl66.00 
Hercules Plus Graphics. . ...... HEW 239.00 

INTEL - (5 Year Wa rranty) 
Above Board PC , AT. PS • . . . . . . . Haw Priao 

FREE OFFER Windows lhru 12·31 

KEYTRONICS 
5150 Keyboard . . . ....•.••.•••• Sl59.!l5 
5151 Delu•e Keyboard . . . . • • • • . . . 169.95 
51>3 w/Touchpad ••. , • . . • . . . • • • 285.!ll 
PC Jr. Numeric Keypad .. . .••••.... 29.95 
HEW IOI Key . .. . .. . .. . .. .. . . .. . . Call 

MICROSOFT 
Microsoll Mouse .•... . ..•• ... •. $1 39.00 
M1crosor1Bus Version • • . . • • . . . . . 155.00 

MOUSE SYSTEMS - (3 Year War.) 
PC Mouse w/Painl Plus . . .••...•. $138.00 
PC Mouse w/Ready & Paint . . . • . . . . 148.00 
ACP Mouse wlKeyboard . . . . . • • SALE 149.00 

PROMETHEUS - (1 Yr. Wa rran ty) 
Pro Modem 1200 w/Mlie llnil . . . . • • S299.00 
Pro Modem 12008 . . • . . • . • • . • . • . . 259.00 
Alphanumeric /Oplions Processor • . • . . 79.00 

TECMAR CLOSEOUTS 
Call lor Complele Lisi Lisi ACP 

Sp•echm asler . . ...... . .... S395 $195.00 
1st Male w/64K. . . . . • . . . • . 389 169.00 
Voice Reco9n11ion . . . • . . . • • 995 269.00 
3rd Male ••. . . . . _ . . • . . . . 445 195.00 
Powerlink 3270 . • . . . • • . • . • 11199 399.00 
Ptionegale2400 . • . . . • . . . . . 695 295.00 

PRINTERS 
BROTHER 
Mt109 001 Malrix .•. . •....••. .. S249.00 
M 1509 001 Mairix . • • . • . . . . .. . . • 399.00 
OIABLO/XEROX 
620 Se1ial LOP • •• . . . wa s 1495 now S299.00 
620 036 (36cps) . . • .. • • . . . .. .. . . 399.00 
Trac tor . . . . . __ _... . was 395 now $1 25.00 
F-21 Shee l Feede1 .. .• was 896 now 199.00 
630 Sheel Feeder . . • . . . . .. . • . . . . 219.00 
Cable lor 620 (lo IBM) . . . . . . • . • . • . 29.00 
01ablo P-11 or S-11 IOOcp s . . . . . • . . . 129.95 
Oiablo P-31 or S·3t Wide • . . . • • . • . . 199.95 
EPSON - (1 Year Warranty) 
FXB5 160cps NLO ............... S3li5.00 
FX286 100cps Wide .. .. . .. .. .. . . 449.00 

TOSHIBA 

• FCC/U L Approved 
• IBM AT'" Compatible 
• 618 MHz SW Switchable 
• 640K, 200 Watts 
• 1. 2 Mb Floppy Controller 
• Floppy Controller 
• Phoeni x BIOS 
• MS-DOS 3.2 (Add sas00 ) 

• GW Basic (Add 5950°) 
• 30Mb 35mS HD (Add s7ooooi 

EGA SPECIALS 
EGA UPGRADE KIT 

Includes: 
NEC Multisync CALL
ACP/EGA Card 

NEC Mullisync •..•. . •.....•••. SS9900 
ACP RGBColor/Teco. Tatung •.••••. 399.00 
RIX EGA Parnl . • . . . . . • . . . • . . • • . 59.00 
Parad ise Au1osw11ch . . • . . • . . . . • . 315.00 
Genoa EGA . . . . . . . . . . . . . • . . • . . 295.00 
Orchid Tu rbo EGA . . . . • . . . . . • . . . 585.00 
Quad EGA Plus. Ouadram . . . . . • . . . 365.00 
Advanced EGA. 256K . Shorl Card . • • . 229.00 
EGA Mouse ..... . . . . _ . . . • . . . . 119.00 

PGA SPECIALS 
IBM Pro lessional. Limited Ouanltly 
IBM PGA Card. Regu lar S2995 • • • Sale 1195.00 

HARD DISK CARDS 
20Mb MEGA Ca rd _ . ___ . . ... . ... $479.00 

Call lor JOMb Card 

BEST BACK-UP 
Use same back·up device we use al ACP_ 
AlphaMicro VCR Back-up Card •••• . . $399.00 
AlphaMicro VCR • . .. . • . •••• . • , • 699.00 

DISK DRIVES 
Toshiba F004403 3'h" w/5'1• Be zel . .. $129.00 
Toshiba NOOIO PC. XT 360K . • . • . . . . 95.00 
Tosh iba NDIJ.lE-G AT. 360K . . . . . • . . • 105.00 
Toshiba NOOIDE-G 1.2Mb • . • . • • . . • 129.00 
TEAC FD -558 • • • . • . • . . . . . • . . . • ll!l.00 

~~g~de $449 ~e:bcard $479 
Package (1 Yr War) Plug-In 1 Yr War) 

SEAGATE FOR AT 
(Linear Voice Coil Act ivator) 

20 Mb lor AT ...............$499.00 i-+--+--t-+­

30Mb for AT ............... . $599.00 1-t--t-1-t­
40Mb for AT . . ... . .......... $799.00 1--+-+-+-1 

(Inc. Cable & Mounting Rails) 

IRWIN TAPE BACK-UP 
t-<-+-+-t--t--t-+-+-t-t--1--t 

for AT $399.00 
PC UPGRADE SPECIAL 

s1495 SET OF (9) 64K RAMS 
53695 SET OF (9) 256K RAMS 

s13995 8087 COPROCESSOR 

s16995 8087·2 COPROCES SOR 
s19995 80287-Q 
5 269°0 80287-8 
5449°0 80287-10 

1200 Baud Hayes'" Comp. Modem l-+-+-+--+-4 

List $299 . ... . .... . . .... , ACP s13goo ,_,_..._,_...-+ 
1200 (Ext .) . ....... . . ......... .. $149.00 t-+-+--t-+-1 
2400 Baud (In!.) . . .. ... ... ... ... . $249.00 

10Mb HARD DISK 
$189.00 

SYSGEN 20/20 

• 20Mb Hard Disk 
• 20Mb Tape 

Back-up 

• - • New/Fac tory Box ,_.__,_.,_._,. 
111111 • PC/XT/AT Comp. H-i-1-+-+ 

_ _______, • Ext ernal Complete t--t--+--+--t-+ 

Reg . Retail $3300 

ACP seasOnly 

A6 10 AT 2Mll Multi-function · OK • • • • 139.00 
A6 12 AT 2.5Mb RAM Card . . . 139.00 
A620 AT 3Mb RAM Card •• . .. .. . , . . 159.00 
A6JO AT Para llel/Seria l. Optional Ser . • 59.00 
A54fl AT Floppy/Hard Control ler . • . . 249.00 
A650 AT 110 Card - Ser/Par/Clk • . . • . 55.00 
A950 AT Motherboard - OK • . .•. , . . 499.00 
A95S XT Motherboard • OK . . . . •. . . . 119.00 
A960 XT Turbo Motherboard ­ OK . . . . 139.00 

AST - (1 lo 2 Year Warranty) 
AST525H t •• .. . . .. . .... . . .... 595.00 
AST525 l-12 .. . . .. . . .. . . . .. . . .. 495.00 
RAMpage Expandable to 2Mb . . . . . . . • Call 
RAMpage AT Expandable 10 2Mb , . . ••• C.11 

P321 "3 In I"' LO Printer ....... .sale SSIS.00 
P35tE 24 Pin w/Se11al & Pa1 allel .•...•. Call 
New Toshiba Color P11nler ..• . .•.•... Call 

BPEN PLOTTER · Limited Special 

DISKETTES !Box of 101 
DSI DD lor PC/XT (40tpi) 

• ACPGeneric.. . .. . ... . ..•• . ••• SB.DO ········1111••~··-=t!=tlll• Verbailm Oa lalile . . . . . . . . • . . . . • 16.00 

(Bo th board s supporl EMS & EEMSJ 
Advantage t28K • • • . . • . . • . • • . • . 365.00 

AST SPECIALS 
REDUCED TO MOVE UMITEO SUPPL Y 

Si•Pak Plus w/64K .. . ... ... Only St6600 
Inclu ding Sidekick 1.5 & OESOview 

S1XPak Plus 384K •. , . . . . .... . Only 219.00 
Combo Plu s · OK . . ....... . .• Only 66.00 
Cornbo Plus • 64K , ........•• Only 79.00 

(Makes superior 1/0 Device) 
Reach Modem 1200 Baud . . . . . . . . . 199.00 
AST Colorgraph1cs Card • . . . . • • . . . ll!l.00 

(Orrginal Faclory Box I 
HAYES - (2 Year Warranty)
Smarlmod em 1200 . . ... . _ . ... . .. S385.00 

Roland's DXY·llOO Flalbed X·Y Plol ler 
Formerly sold lor 5995 00 While Supply 
laslS you• price only S4 99.00 
Inc. Parallel /Serial lnlerlace IBM Compa uble 
DXY 101 p.., Ploller . . . . . . . . . . . . . 299.00 

MONITORS 
Samsung TTL IBM Green. . . . . • • . . . S88.DO 
Samsung TTL IBM Amber . . • • . • . . . 98.00 
ACP 12" Sollwhfte TTL IBM . • • • . . • . 139.00 
TECO EG A Monitor . . . . • . . .. • . . • . 399.00 
Roland's C0240 HrRes ColOI . . . . . • . 359..00 

PRINCETON GRAPHICS 
HX·12 RGB (640•240) . . . .... . . . .. $445.00 
MAX-12EAmber m ............ 115.00 
SR· t2 . . . . . . . . . . • . • • • . . • • . . • 515.00 
HX-12E (690x350). . . • . . . . . . . . . . . 545.00 

• Maxell M0·2 . . . . . . . . . • • . . • . . • 19.00 
• Fu ji • . . . . • . • . • . . . . . . • . • • . . • 16.00 
OS /Hl·Oensily lor AT (961pi) 
• Verballm . . • • . . • . . . . . . . . • • • . S32.00 
• MaxeH . . . . . . . • . . . . . . . • . . . . 35.00 
• Fuji • • . . • . . . . • . . . . . • • . . . . . 28.00 
SS /DO 101 Apple II etc. 
• ACP Fllppy (Use bolh sides) . • . . • . . SB.00 
• Verbalun •..••. . • . .•..•• , • • . . 14.00 
• Maxell MD ·I. . . . .. ........... . 17.00 
• Fuji . . . . • . . . . . . . . . . • . . . . • . • 14.00 
Macin tosh /IBM Conv. 3'7" 
• Maxell MF·200 • • . . • . . • . .. • • . . S52.00 
Fu1 I MF·2DD (l3Slp1) . ... . .. . • . .. , 52.00 
Flip·Soll (75 Disks) . . . . . . . • . . • . . 14.00 
ACP 5'/< Ois~ Holder . . . • . . . . . . . . 9.00 
ACP 31'( Disk Holder , . . • . • . . • • . . 12.00 
Head Cleaner 5'1' or 8". . . . . • . . . . . 9.00 
Perrecl Compulercare Kil . . .•. . .. . . 29.00 

SEAGATE ST225 
20Mb Hard Disk $349.95 

ACP SUPER 
LOW PRICE 

s2ggoo 
MS·DOS LAPTOP H -l--+-1-1· 

Sharp PC5000 
Formerly sold for $1995 

2800 in stock new in 
box wllactory warranty ! 
Vol. discounts availa ble . t-+-1--+--1-1 

128K Bubble $79.00 Supercom 59.00 
Printer 150.00 Su perwriler 88.00 r-t--+--t--t-+-

Wordstar 129.00 Color Plotter 149.00 t-f--t-1-t-+ 
Modem 300 Baud • . . . . . . . . . .99.00 t+--+--1-+-1­
PFS File/Report . . . . . . . . . . . 129.00 
Soft Carry Case . . . . . . . , . . .10.00 t-t-­ 1--­ 1--+---1­

Soft Key Plotter SW . . . . . . . . .35.00 i-1--1- i-t-1­

+'"T-r::=="""T...,....,ri-'T""'T"...,....,ri-T""'T'"..,......,--.-T""'T'"..,......,....,....T""'T'"..,......,--.-T""'T'"..,......,--.-......-..,-,-.-..........,_,.--.-• SEAGATE ST4038·30Mb 

jj~~~...td:.J,Jj.tJiJl~J;,J~~J=JJ~i-.!tJ;~~cP~Ji~."tDt~~JIJ;J;~~~pj~J;JJ;J=4~..;:J;J=~. Hi-Spee.d, 40 ms. AT $599 OO..----­ Comp3t1ble Dnve • •-t--+--+-+-1­

TOLL FREE 

800-854-8230 
OUR POLICY 
•No Surcharge for VISA or Mastercard. 
•Volume purchasing agreements avallablo. 

Inquiry 12 

•Orders subjecl 10 availablity. •Supply llmiled on certain Items. 
•Pricing subjecl to change wllhoul nolice. 

Mall Order: P.O. Box 17329 Irvine, CA 92713 
Retail: 1310 B E. Edinger, Santa Ana , CA 92705t-t--t-i-!­

CORPORATE BUYERS - CALL
CA Residents 714-558-8813 •ACP Reta.ii S1ore pricing may vary. Nol responsible for 1ypos. 



Inquiry 225 

~ 

.SANYO 


FULL 
POWER! 

fBSANVO 

MBC 4000 
FREE SOFTWARE 
FROM MICROPRO 

• 8086 Microprocesser 
• 	Runs MS DOS & CP/M 86 
• 	Floppy disk drive with 640K 


capacity 

• 	RAM expansion to 640K 


available 

• 	Uti lity pack including BIOS & 


schematics option 


s499 

Speclal pricing for printers 

EDUCATIONAL 

DISCOUNTS 


805/393-2247 

For our cata log 
with complete14i §"t•J details and prices, 
send $2 to:MICRO Micro Supply 
Organizat ion , Inc. SUPPLY 4909 Stockdale Hwy . 

D=lGANIZ ATION lf\.C: #1 80 
Bakersfield. CA 93309 

15% Resiockmg on 
Returned Orders 

Visa II. M.C Accepted 

406 BYTE • DECEMBER 1986 

" TURBO Pascal hackers 
will like this program." 

Jerry Pournelle 
Byte Magazine 

• Add 512K ol TURBO Pascal· 10 your code 
• Cal: up lo 8 memory resident TURBO Pascal 

modules from p rograms written in . 
- BASIC . BASICA. Compiled BASIC 
- MS Pascal, C . MS FORTRAN 
- Standard. 8087 and BCD TURBO Pascal 
- TURBO Prolog 

• 	Add TURBO Pascal' s 8087. BCD and graphic 
capabllilies to other languages 

• Automatically generate TURBO Pascal com· 
patible inline machine code. 

• 	Use all TURBO Pascal variants 1n a single 
program 

• Add Al capab1l1ty to your Pascal programs 
• For IBM PC and compaltble 

$6995 Foreign orders 
add S10 00 

S&H included 
VISAIMC: 1·800·835·2246 •123 
KANSAS CALL: 1 ·800·362·2421 x123 
lnqu1r1es and Technical lnforma11on (303) 971 -0729 

PATHFINDER SOFTWARE, INC. 
P.O . Box 43. Littleton . CO 80160 

• tuROO P.1..c.R .t11d ruRBO PtolOQ J tt' t1.teknu.i -.1.1l 8o1l,1t1(1 lo1t 111.1 tl!Jl i..~ 

Inquir y 263 

SEAMLESS 
Fi le Transfer 

7899 Lexington Dr. , Ste 210 
Colorado Springs, CO 80918 
303 593-9540 Telex #450236 

Softerm PC provides a Iran parent 

Micro-10 Mainframe link using 


Virtual disk d1fre specifiers 
accessible from any DOS application 


program. Memory resident. 

Transfers files in background usi ng 


cu. tomizable communications 

scripts. Includes 32 exact lerminal 


emulations. 

For IBM PC/XT/AT. DG. EC. HP. 

Wang. Tl . Gridcasc. Tandy. Zenith 


$195 - Visa, MC, COD 

Call 800-225-8590 orders/info. 


Inquiry 330 

~~<t EPROM 

~0~PROGRAMMER 


APROTEK 1000 

ONLY 


$265.00 

COMPLETE WITH 

PERSONALITY 


MODULE 


117 AC POWER-RS-232 CONNECT 

·6 BAUD RATES · HANDSHAKE TO HOST 


ALLOWS READ, WRITE , VERIFY & COPV 


Comes complete wilh /BM·PC, Apple, or CPM 
(Specify Computer) Driver P109ram on Oise . 

Programs the following 5 Volt 24 or 26 pin 
devices; 2716 series tlvough 27512. 25xx series, 
68764 plus others. Please Specify Personality 
Moduk! desired with order. Additional Personality 
Modules only $15.00 ea. FuU 1 year wananty. 

TO ORDER CALL 1 8 0 0 962 5800 OR WRITE 
APROTEK 
1071 A AVENIDA ACASO Add 
l' AMARILLO CA 93010 $4 00 Sh1p11111t1 USA 

111!0 18051 987 2454 VISA or MC Adtl 3 " 

W~ Al <.:l!'PI Gov t S1 hnol & L.H~Jt' Corp P 0 s 

Inquiry 34 

6809 
Single Board Computer 

.a ... -

Inquiry 391 

COLOR 

VT220 $150 

"plus your PC, XT, AT, or compatible 


ZSTEMpc-VT220 Smat1 Terminal Emulator 

Double high/double wide characters 

Full line graphics. Smooth Scrolling 


2·Wlrf file transfers incl. XMODEM & KERMIT 

Full keyboard soltkeys/MACROS. DOS access 


Data rates to 38.4 KB. High throughput 

CGA, Hercules, MDA. & EGA suppon 


8-bit mode, downloadable lonts. 

user defined keys. lull nalionaVmuliinational modes 


ISO and attribute mapped color 

ZSTEMpc-VT220 $150. 4010/4014 option $99. 


AISO available VT220 Sty1e replacement keyboard 

ZSTEMpc-VT100 $99 . . Choice of the U.S. NF 


30 day money back guarantee. MCNtSA 


KEA SYSTEMS LTD. 

#4 12 · 2150 W. Broadway 


Vancouver. B.C. CANADA V6K 4l 9 

Suppot1 (604) 732-7411 

TELEX 04-352848 VCR 


Order Toll Free (800) 663-8702 

~by !!!\ 

Inquiry 397 

merican 

THEBAllE 

JCT TURBO 


SYSTEM 

s399 
"lDGU. D:StlS, and Ids I/kt "' 

t8M, AND II~ 100% compatl!Ne. 


6087 '' .. $119.00 
60267·3 . ' ' . 175.00 
80267·8 . 239 00 BABY AT , $499 00 
64K . . .99 AT 1100 
41256K·150 2.39 V-20 . . 14 00 
41256K·200 . . 1.99 FLOPPY DD/OS .. 75 00 

XT & AT ADD ON CARDS 

For AT, XT. Compaq, & Corona: 


3 
20MB Hard Drive 5299 ~~~ ~~Speed s449 

TO ORDER TOLL FREE CALL 
1·800·237·5758, EXT. 819 
""19111 Inside Florida Technlcel Line • 
... 813-981·9444 1·813·961-5584 

16520 N. Florida Ave., Lutz, Florlda 33549 
Add 3.2% for VISA/MC purchao.ea. 

Inquiry 31 

Semiconductor· 

http:purchao.ea


COMPUTERBANC 


IBM COMPATIBLE 
HARDWARE 

Mullilunction card 384K, S, P, CLK$139 
AT Multifunction card OK-3MB . . $175 
MONOCROME graphics card . . .. $79 
Color Graphics card . . .. .. . . . . .. $69 
ComBo CARD ser, par, clock .... $69 
EXPANSION CHASIS 7 slots . .. $569 
MULTI SERIAL FID 4 PORT . . . .. . $89 

DRIVES 
20 MB Seagate drive ..... .. . ... $369 

30 MB Seagate ror XT .......... $469 

30 MB drive for AT ............ $649 

360 K Floppy for AT . . .. ....... $110 

Teac 558 .......... . . .. ...... $109 

20MB Hard Card . . . . .. . .. .. . . . $429 


TAPE DRIVES 

10 MB Irwin .. . .. ... . . . . .. . . .. $379 

20 MB Irwin .. . .. . ....... . . . .. $429 

Everex Stream 20 ...•. .. .. . ... $569 

Everex Stream 60 .... . .. ..... . $899 

Peachtree . . . . . .... . . . .. . ... CALL 

Franklin 20MB .... . .. .. .. . . . . $399 

GENOA 20MB ... . .. . ... ... .. $AVE 


IBM SOFTWARE 
LOTUS 123 CALL 
Symphony . CALL 
SPREAOSHEET Audllor 19.00 
ENABLE 359.00 
VP Planner .55.00 
ASHTON TATE Framework CALL 
d8ASE 11 CALL 
d8ASE Ill Plus CALL 
REVELATION 499.00 
MOBS Knowledgoman 2 299.00 
POWERBASE . . 199.00 
CLIPPER dBASE Ill Compiler 355.00 
LATTICE CCOMPILER 265 .00 
LET' S C Complier 49.00 
SUPERCALC IV 275.00 
MULTIMATE 249.00 
MUL TI MATE AOVANTAGE 269.00 
SDRCIM SUPERCALC 111 199.00 
MICROSOFT Mulliplan 119.00 
EXCEL 215 .00 

BUSINESS SYSTEMS 

Multltech Accell 900 ... $1550 

6110Mhz Switchable speeds 
89286 AT Compatible 

20M B Turbo XT Compatible 
$999.00 

2 Floppy XT Compatible 
$699.00 

MODEMS 

IBM AT 30MB . . . .. .. .. $3200 
6MHZ, 5.12K, Seagate 40MS 

IBM XT 20MB ......... $2200 

Seagate, 256K, DOS, Monitor 


COMPAQ COMPUTERS . . .. . . . CALL 

LEADING EDGE . .... .. .... . . CALL 

SPERRY IT 44"1B . .. . . .......CALL 

LASER 128(//c Compatible) .... CALL 

LOCAL AREA NETWORK . . ... CALL 


Word 
Wi ndows 

~~$e5'.2 WIGWbasrc 
MACRO ASSEMBL ER 

CALL 
65.00 

2~rn 
95 .00 

PRINTMASTER .................. 35 .00 
BREAKTHROUGH TI MELINE .235 .00 

~:~~~1~M~~~u:1cp~~l;rH0Rp~MSTER~~rn 
FUNK SIOEWAYS 36 .00 

ANCHOR L1ghlenlng 2400 
Express 30011200 

~~l~~s°~i~o~1°1%~r1rNTE~i~LI 
HAYES 1200 

299.00 
199.00 
139.00 
H9.00 
369.00 

MSP -15 389.00 
MSP-25 . CALL 
STAR MICRONICS . .. . . . . . .... . .. CALL 
EPSON ........ . ... ..... ... ..... CALL 
FX ·286 .lor 

Quick Basic 65 .00 LIFETREE VOLKSWRITER 3 119.00 12008 349.00 L0·800 . Best 
FOX & GELLER Ouickcooe 149 .00 HARVARD TTL PROJECT MHGR ... 285 .00 2•l00 CALL L0· 1000 Prices 
Oulcklndex 76 .00 THINK TANK •....•.•..•.....•.. 110 .00 PROMETHEUS 2~00 379.00 BROTHER· 1509 369.00 
dUTIL 3 76.00 Pramodcm 1200 2-5.00 M· 1409 dol matrix CALL 
BORELAND TURBO PASCAL 
Turbo Pa scal WI BCD 
REF LEX 

42 .DO 
60 .00 
.CALL 

IBM HARDWARE 
Prcmodem 1200B 
Prcmodom 1200A 
Promoden 300 lie 

170.00 
189.00 
79.00 

M· 1109 do l malrix 
HR·20 Daisey wheel 
OKIOATA ·All Model s 

205.00 
370 .00 

.Call 

~~~TREK~~G ~~:~~ 
SIDEKICK (unpro1ecledl 50 .DD 
NORTON UTILITIES 55 .00 
FASTBACK 95 .00 
ASCII PRO Comm Software . •.•..• 55 .00 

:i!c~ ~~;~~~s wl 384k 
STB Companion PC 0·2MB UMS 
Chau lleur monographlcs 
EGA · Plus Color Board 
JRAM 3 . 

2h5.\~~ 
189.00 
229 .00 
279 .00 

CALL 

MONITORS 
AMOEK 300A 
310A HI-Res Amber 
Color 600 
Color 72 2 RGB 720 X350 

139.00 
149 .00 
189.00 

CALL 

TOSHIBA All Models CALL 
CANNON Laser Prlnler 1,999 .00 
HEWLETT PACKARD LAZER .2.199.00 
HOUSTON INSTRUMENTS Pl<lllers CALl 
Dtgillzers CALL 

CROSSTALK XVI 99 .00 
MIRROR Comm Sollware .49 .00 
PEACHTREE Back lo Basics 199.00 
BPI GEllEAAL ACCOUN TING .299.00 
OPEN SYSTEMS .• . ... . .•....• .. .CALL 
REALWORLD . .... . ............ . . CALL 
DNE·WRITE PLUS . • . ..... .. ... . . 149.00 
ACCOUNTING PARTNER .. ... .... 199.00 
MONOGRAM DOLLARS & SENSE . . 99.00 

JRAM AT3 
HERCULES Mono Graphics Plus 
Color Card 
INTEL Ab°'e Beard 64K 
ABOVE BOARD lor AT 
ORCHID Tiny Turbo 
Turbo 286E WI I Meg 
Turbo EGA 
OUAORAM EGA + 

CALL 
199.00 
149 .00 
229 .00 
359 .00 
169.00 
719 .00 

CALL 
379.00 

PRINCETON GRAPHICS HX · 12 
HX ·12E RGB 120X350 
SR· I? 
1A X· 12 

TAXAN: All MODELS 
PANASONIC 
OT·H I 03 10" Hrgh Res RGB 
IBM COMPATIBLE Monocrome 
Color RGB Momlcr (640X2001 

399 .00 
189.00 

CALL 
149.00 

CALL 

359 .00 
99 .00 

299.00 

LASER 128 Compuler . 

APPLE 

APPLE Compalible 011ve lie 
lie compalible drive 
MAC Compa11ble 3Y1 drlve 
MICROSOFT Sollcaro 11 . . . . 
ASCII XPRESS (Communlcallons) 
APPLEWORKS 

CALL 
99.00 
99 .00 
.CALL 

.259.00 
65.00 

.215 .00 
TOBIAS MANAGING YOUR MONEY .. 99.00 PARADISE Modular Graphics Card 199.00 SPELLWORKS . 49.00 

~:; ~~e~~~n~?1~~~ING .. i 1~: ~~ :r~~s~~ 1;; ~~~ . 
3 ~·-~r PRINTERS ~~ 1:hTl~IHJ':ivsuck . . . .. .. .• 

. 35 .00 
. . ... 35 .00 

PFS Proles sional Fi le . • . . .145.00 
Wobslers New World Wrller 79.00 
SATELLITE WORD PERFEC T .209.00 
MICROPRO WordSlar PRO 249.00 
Ward Siar 2000 PLUS 299.00 
SAMHA WORD Ill . 279.00 
RB ASE 5000 . . . . . ... .. ........ . . 359.00 
ABASE Syslem V . . . 370.00 
SUPERPROJECT PLUS . 255.00 

130 WAT Power Suppl, . 79.00 
Thesys Faslcard 111 UMS 0·2MB 169.00 
TALLGRASS W/ Tape CALL 
MOUNTAIN .. .. •...•..• . ..... . . . CALL 
ALLOY ., ..•.. .. •..•.••..••....•. CALL 
GENOA . . . SAVE 
MOUSE SYSTEMS Mouse 119.00 
MICROSOFT Mouse w/sllwr 117.00 
KOALA KAT . .. .. . 137.OD 

PANASONIC (2 yr warran1y) 
KX ·PIOBOi 
KX·Pl0911 
KX ·P109 2 
KX·P1592 
KX ·P1595 240 CPS 
KX·P3131 17cps Daisey 
KX·P3151 22 cps Daisey . 
Clllzen MSP· 10 

SAYE 
SAYE 

299 .00 
419 .00 
.CALL 

249 .00 
385.00 
275 .00 

SYSTEM SAVER Fan 
VIDEO 7 lie Enhancer 
YIOEX Ullralerm . . . . . 
APRICDRN (llle1ime Warranly) 
Super Serial lmager 
Graphics lnlertace . 
BO Column/64K 
EXTEND IT UK 
KOALA SpeedKey .. 

69.00 
.. CALL 

. .165.00 

75 .00 
65.00 
75 .00 

.. 55.00 
. 99 .00 

Call for catalog. Thousands of products available. Volume discounts. 

Orders Only 
OUTSIDE CALIFORNIA 

800/332·BANC 
714·841·6160 

C11h pncn lftdlclltd. Wt gua11nlM ell Hema for 30 deya. WHhln lhla porlod, d1facllvl. m11ch1ndl1111lurn1 mual be 1ci:ompanlld by RMA number. All other 11tum1 d be aulljlcl 
lo• 18% llllKklng r.. For prepaid Otdera, lh111wHIbl1 3% alllpplng clllrgo; 5K lor UPS BIUt Llbtl; $5.00 minimum; 11 ordora oul11d1 U.S.A. 1115K 1hlpp4ng. C.lllomla 
lllkltl!U ldd 1% uln Ill. 

Prlcla 1ubloct 10 clllngo wHbul nollca. 
©Cepyright 1115 COMPUTERIANC, Al 11l9h11 Rlat!Wld . 
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Inquiry 3 

VAR's OEM's 

RESELLER's 


Save 20 to 40 % 

818-889-1256 

IBM-PC* Logic Boards 

XT 640k Mother Board $78 ll 
(Fully IBM compati ble, w/Ok RAM) 

XT 640k Super Turbo $98 il 
(Fully IBM compatible, w/Ok RAM) 

AT Turbo M other Board $474 ll 
(6 & 8 MH z AT, w/Ok RAM) 

IBM-PC* Components 
(Partial List) 


Mono/Graphics/Printer $50 ti 

(Herc. Compatible interface card) 


Multi Disk J/O (2 Floppy $57 ll 

Ctrl,Par, Ser, Clk, Cid, Game) 

f-/i Res Amber Manito (Tilt $66 il 

swivel Base & Anti-glare Screen) 


Box/Chassis Flip Top $19 ll.1. 

(IBM Compatible & Look-a-like) 


Power Supply (I 50w) $43 ll 

(FCC & UL Std.) 

5160 Keyboard, AT style $48 40 

(Hi-quality with great feel) 

F loppy Drive DS/DD $59 l!1. 


(Hi-quality w/Oirect Drive motor) 


E G A Y idea Card $197 2.l 


( ow affordable) 

EGA Monitor RGB $368 ll 
(720 x350 Multi Sync.) 

ACS Imports, specia li zes in buying 
custom and tandard e lectron ics 
components to fit your specific 
need . We have years of expertise 
buying and importing components 
from the Orient. 

ACS wi ll solve your sourcing need .. 

Call: 818-889-1256 
ACS Imports, 5311 Derry Ave .#A 


Agoura llil ls, CA 9130 1 

TLX 51060 18224 


•rn 1 iradcmark ln1crna1ional Bu sinc's Morliinc' 
All prices arc FO il Taiwan - lmporl Qu:m1i1 i,·s 
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~ • ·• Print 
IT.ADJ/ET Buffer 

with advanced features! 
The RAMJET Prinl aullor h<iS the- le,11u1to:s you will need 

at :1 p11c.c >'011 w1ll l1ko' Parwl buHcms <i llowCOPY, CLEAR, 
BYPASS, PAUSE. m:suME The RAMJET buller como5 
wi th VO\Jr cho1co o r 16K. ~K. 256K U&tJ1 upg1 aanbtc 01>­
11 onn1 cord cxp.Jricl s 10 5 125( Sr.ier;ial programm11bl(! t~a ­
lurl'.?s Avad•tblc with Poralrol/PllroU~l, Serini/ Serial. o r 
Parall JJSerral porls P<1ra.llC!l t S1J11at .,.c-rs1on can bLilfer 
oithcr way Scflff l r'M)rt.s. mclep<:ndenoy programma ble up 
lo 19.2'00 Comes wllh ruQgcCI sohd ,1turnmum C'1S.e nnd 
ret11Jb1o powe-r SLJJ1PIV Mllny more lea1u res 

RAMJET 16K - S 169.00 RA MJET 256K - 5269.00 
RAMJET 64K • $199.00 RAMJET 512K • $399.00 

(206) 624-4985 
CALL TOOAYI SpoCl ll y Parallel, Serial, Qt Ptm1Uel/$C?r1.1J 
lnlormn tlon reques ts woleomo Ornnurnnlx. Inc is .ru1 CA· 
pe11ttr1ccd custom h11rt1w~11etsol1w<ire daiielor1e1 We wel­
c:QmU 1nq u1nos <1Doo1 cus1om1rnCJ buHcr.s. o r con1rouer5 
Cnlt us aooul your 11ppllcn11on 

Omnitronix, Inc. 
760 Harrison St. - Seallle, WA 98109 

Inquiry 253 

HELP IS HERE ! ! I 
Quit wearing out lhe pages ol your software 
manuals! Mainframe and Mini users quit yoars 
ago. Now lhey use on-line HELP - so why nol 
step up and sea whal you've been m issing? 
Wllh m lcroHELP you can have on-line access 
10 lhe description and synlax for all your DOS 
commands and special p rograms. Novice DOS 
users find it a real aid in becoming tamlliar with 
DOS commands. Exper1s enjoy Iha Increased 
productlvlly ol having command Information 
on·line. 

• DOS 2.x and 3.x libraries supplied . 

• 	 Disk space requiremenls reduced using 
Huffman compression a lgorithm. 

• 	 A ullllty for adding new subjects to Iha library 
or for generating new llbraries Is provided. 

• Complete 	source code to Iha access rou· 
lines enable users to write programs thal can 
access any library generaled by mlcroHELP. 
Great for program messages. 

• 	 Requires MSDOS or PCDOS 2.1 or la1er and 
256k memory. Hard disk desirable bul no1 
requlrnd. 

ONLY $60.00 Checks and COD 

VITAL SYSTEMS 
P.O. Box 61738 • Palm Bay, FL 32906 

(305) 723-1808 

TRADEMARKS: mlcrcHELP (VITAL SYSTEMS), 

PCOOS (IBM), MSDOS (MICROSOFT] 


Inquiry 378 

4'~~ ~q ...... ,,,,,,. . 
"# · • .• _ .. 

-~''X.~~' ­
PERCON®E-Z-READER1 

M 

FAST • ACCURATE • RUGGED 
NO )()FJWAR'E CHANGU w 1tn PCIXJIAT . 

AT &r 6JOOl7300. ff'le-V1ijto 90Sl9SS kt'ybc4'trd. 
mulU·u~r R'S 131 m1 eo1f ,ii c:e~ • Thoo)illnd1 1n U!.t' 
• Fu:i: phOni!:' i.uppori • '} yt.1r w,,rro:iincy 
• B.lt cOOt' princmg )Ofcwarl!' riv.<'l1labl eo 

1503 I 344-1189 
/ l'IQ W lllhAwr l..qt""f' Ol'H401 

A LEADER IN HAR .CODE READER !ENGINEE RING 

ZIMCO 

INTERNATIONAL, INC. 

85-3921351 . 0ueensVllla e.NY1M27 

• FOUNTAINPClATCom ;iitlble 11250 • 

• IBM PC PACKAGE !895 . 

o LOTUSSIGNAL !3ZS 

SZ3S 

• AST 6 Pack Plus 64k !ISO 

o HERCULES Gr• hies (ard Sl79 

20M. CardDrive 5399 
20Meg. Drive 5345 
Com letew/cont•• r~lls. sottwue, c.ibles 

1 0 PRINTERS 

• EPSONFX85 U59 • 

• IBM PROPRINTERIXL 13851609 • , . 
· • 1aM 1A.PPLE:HAROWAAEls~6i-i\iiARE1 ASt<US 
·- . ---C- AllforCitlralo & latesr PRICES 

<-v1 -soo-221-6647 
For Technical Support & NYS 

Call 718-479·7888 
FREE SHIPPING! BylelJ .8£. 

Inquiry 395 

Provides Seal (Enc:ryp11on) ond Open IRecol'lSt ructlool 
ol P11Vate Oat;i 

• 	Hardware Key Plugs Into a PC o r Comp.;ieiblc Parallel Pon 
Tronspar~t to Pnntcr Opem11on' 

• No Systems Work Necessary: Up and Running in Soconds 

• 	 Ea.sy · To -Use Menu Driven Software, No P3.$.$w01d 
Acquired 

• Data Files Encrypted bv Des Of RmnbOw Algoriltlm 

• Compression Feature r:;" iuces Files 10 S()qr,or Ong1Mt $120 

• A moval or Data Scntln&: 'rovents Access 10 SeafOd Dara 

• Can 00 ConllgurOd lor CofJ)()ln le Needs 

$195.00 
Free Exira Matching Key Included: 3Q Day Aeluna 

EVALUATION KIT l\VAILA8lEa RAINBOW 
QCHtO.OGll1 f.C -··•111 

l ltll !.( 'fllAUC1teu11.rm t tlV'l tO CA 9111• 0 U Jl610'11 

Inquiry 305 

IEEE 488 

(GPIB/HPIB) 

D Controllers 
D Buffers f 
D Converters 
D Extenders 
O Interface Boards 
for PCs, Macintosh, HP plotters, 
instruments, printers, etc. ­

Call or send for your 
FREE Technical Guide . 
lDtech <21s> 439.4091 

23400 Aurora Road 
Cleveland, Oh io 44146 

Inquiry 171 

http:fllAUC1teu11.rm
http:Ptm1Uel/$C?r1.1J


YES, YOU CAN! 
PC AMERICAN MAKES IT POSSIBLE FOR YOU! 

Seogot• sum.'20M.8 on 
Soogo:e S14038. JOMB 829 
Jlod1me 203t 30 MB 498 
Stcgo~e ST.Cost 40 MB 729 
COC $415·86. 80M8 1295 
W~etn 010flal Wl.;J 2311 
Wtsiem Olgdol WAH IH 
OtsAM.onog11rSo:twol1 Ill 

Alternative Mass Storage 
BemouUI 8oi 20+20+80 3"5 
btlOJ: Siteom 60 UI HS 
Ewrox 60 inttmol 818 
AIOy 60MB 111e.nol 70 

n K>MB #'l'etnol 3H 

Diskettes and Tupes 
3M OC· 600~ COl1tkSl>G 
JM OC ·lOOO co11rldg11 

20.. 

Printer-Laser 
HP LDstfJOl 500 
H Pl.D$trJe1Prtll 
H PlOStrJllPluS 
Conn~ LBP-8A·1P 
COMOfl L.SP-8A·2P 

Plotter 

HP7475APloiar 

,.,. 
23'0 
3000 
mo 
3000 

114-4 
.M u11 1ret11900 Hll6MH.r 
11MBflo~ 
MS DOS 31 
One~rwo11a11 ry 

1550 Becnoutli 20MB conttc1ge 
MoteU M02·Dt.A lO dislls 
Mo~eU MD'2·HD 10 dlskS 

72 
10 
35 

Houiton ins. D?M f>6 !51111 
Roland 880 6 pen ... 

Input Device 
Stil'tlttO D'y U1'N ljQ riQ11 .,.,t Qe 

Mul11leCASOl'twf'IJ!e • Cetd 
MulllrKll COCCit • COtCI 
Mulll'K.n EGA • CorG 
Mult1roc.n J M9 RAM E.Jo- OK 
PCA 3 '-!HJ 64011. 10 MB 
PCA 8 MHl 6401'1. l NoflCJY 

Dcskto Com uter 

m 

"'6>0... 
9115... 

lBMPCA.15t2K 215715 
Compo~ O~pro ?es 51211; 111as 
l8M. PC XT 640K 1691 
l1lM PC 1!>61< 1005 

Trans ortablc Com uter 

ComDCQ Ponoblt /86 3100 
CClmDOQ PortoClllt Co"'Ot.lt.a• I 1595 
tomiioQ Por1 II M-ocr tl & 3HS 
COrTlllCIQ.PortOCl lCI Ftus 1Si!i 

To$1UDOmOO l l!li75 
tinM10moo. 1111s 
Ti»hotl0f3100 3595 
IBM Pcr1oDle I 1!175 

Ploppy Disk Drive 
ll!MIC 55BV, 360K 99 
IOOC"FG.l~MB 149 
IW1100 ND 040. 3601( 89 
Iwuoo NDOMlOO. l:llMB 149 
kl jl1 S1.1360K 1!15 

Hard Disk Drive 

~ 
s.ogore 51215. 28.MB Klf lat 
Seogo11 Sl'138, JOMll Kii '79 

Color Monitor 

il l UI 
.Ul;lll ! 

-­ i 

PmcetonH:t-12 
P1111ceton SR:·l1 
Pnnctt.OCI SIH1 P 
Mulnteell COiof RG8 
IO.rOflSJO 
Io1ot1640 

"'~- ... 

EGA Color Monitor 

442 
5>0,,. 
269... 
515 

PrincetonHX·liE 539 
NEC Multtsync Mi9 
MtJlhlocJ\ECA 41'1 

Mlcrosorr Mousa 
Mouse $'f'511m Mouse 

Graphics Board, 
Monochrome 

Ht1rcult15 G1oph..c s Coro 
Ew1axt;oge 
Afl M.0110<t~Ol/rllghl'res 
Cione monocM:ime groprut 
Pt~ Botl/LtG monr.'RGB 

Graphics Board Color 

m 
130 

llM 
239 
239.. 
171 

Somwng EGA lH 
Poroai~ Moa Groptucs 24.9 

Monochrome Monitor 
Samsung omN~tct!\/TTl 

Htteules COI01 G1'1tl)ili(S Wil 

85 CIOtlt Color Gro-..1cs 195 

AJTU:lt.i. JlOA ffi CITlbOI 
Prlnlf0n~120ft'lblt 

m Graphics Board EGA 
IH PotOOllt ~IO $Wiie.A 

Mu1t11een sort~• TTL 

Printer-Dot Matrix 
Near Letter Quali 

Ill ViOto 1 Otlu16'Jouto 
MuD1rec11 EGA 

fps.on L0-1000 830 
fpison FX·786 HI 
Eoson FX-85 434 
leMPfoplinrtt 415 
JSM Proprinrer J.L e21 
C~ 1200 l20 CPS 200 
Ciruen MSP 10 100 CPS 307 
Clllren M$P 15 160 CPS 414 
O"""'° 182 120 CPS 228 
OJdd.o!o 197+ 2\6 CPS Jiii 
Oldckllo l93-+ 116 CPS HS 
PbftOt.oniC KXP 109t l20 270 
~le K.XP109'2 l80 3411 
NEC P5 290 CfS I0$3 
NEC f'5 Xl.290 C?S 1102 
NEC P6 216 CflS 41!5 
HEC P11l6 CPS 66.S 
tt:iurM> 24 Wlfl. 5CO CPS tffO 
Tosh lDO P..321216 CPS U2 
toshlbo P..l41 u CPS en 
J°'hll>O P."'1288 cPS Q.49 
los/llDO P.l51 C 288 CPS 1135 
Crt 3$00 JSO CPS 15H 

Printer- utter Quality 
Stolntl H.iH5Xl 17 CPS 349 
Slolhtf HR-2513 CPS tlO 
Stomet HR-3.$ 35 CPS 195 
NEC Elf 18 CPS 410 
NEC Spll'M'l"il11 3550 719 
JBM Cule.t.mt.r l215 

us RobO!ICS OUK! 1700 
US RobOfles 1200 PC INl 
US RoDOllc!I 2400 PC t.NT 
£'\1trP Ewrcom 1100 

AST Su.PokPlus 
ClooeSM'ocil 
ii.ST lll:lmiiooe PC 
AST Rom()Oge Al 
1olllreaJ.Jhim3 
MumtechO..JMBM 

I/O Board 
2 FlopplllS PNC'G/

Al"'"''Chips 
2S8K 150 N"ono 
2581( 120 NOr\O 
a.K l50Hono 
8081 
8087-2 
80287·3 
80287-8 

l~51 

399 
m 

140 

"'1911 
13.11 

I ....,,. 
445 
I .. 
230 

80 
80 

27 
20 
0... ,.. 

1911 
2911 

Doc:~Eosy Accoun11ng .. 
AecCM.1nflllo So1~o1101e. BPI m 
Open Srs1em, Accounl Son ,.. 
PCA111.ericon Acc:oun11ng 169$ 
Time Lins· B1ea · 1t1ro~n 202 

Applications Integrator 
Micro10rlWlndD'N5.Mlctosol1 
CKISQ\Xrw.Coor1&1de.cll. 

Communications 
Cros.still1.XV1, M1crosfUf 
Sroolt!:.om II, /fatM 

Data Mana ment 

.~ o1 • 1, I 

dB~i:Ill Pl.ts 

••85 

110 
00 

,,. 
308 

Integrated 

FRA~11:.·wnu: II 

.\~ 
FfClmtW'Olkll 3911 
Symphony, lotus '"1·2-3. lbh.lt 305 
Enoola. 1111 sonwcra Gtoup 333 

Investm.cnt 
Al'ICll'OW robios's MECA 115 
Dew JOtlff MOfli:ol Mc110Qfll "'000a ~ Ond 581\Sll 107 
Mcikilt Analyzer, Dow Jono:s 219 
McB:'!f ~er Plus. Dow Jones 158 
Spreod sneei Lii>.. Dow Jones 158 

Micro-to-Mainframe 
IRMA. Olgltol Communie:alions 109 
C1~ X\IJ. Micros.on 110 

Outline Processing 
fhin.\TOll~lMtlgVl<leo 911 
R'OGCI'£ lMng Video 52 

Personal Management 
Morew Tobia~· MECA. 115 
oora~ cmd seose.. Mono 911 

Programming Language 
JIJr!IO Pascol. 8ol1olld 
C Compile(, M1Cf05(ln 
Bosic Compllt1 Mlcn:ison 
'""'°Prolog.Bo­
Mlcros.o!t OuJck 6o* 
ll:l>ClseSystemV 
thlMlonk 

" m 
221.. 

72 
380 
100 

Trnjning 
PtotmOJOos,lndMllual l5 
Jtocn YoutMU OB.I.SE 111 ••PrS ~C~eSP ••Webtref s Now World Wrrrtir " Cernt.coro Moll.Ir, SPIVIQl:I " Prinl Snop, BoclerbUnCI " ~ Tl.Ito' llf, Simon & s.tnon " Utilfrics 
Hofl'onur111nts.Nor1on. .. 
Sut»&rK"t. &orloM ••Sldollk' Bonll!HI .. 
ltO\llhng SldeKlc1c ., 
Camon Copy, M1111<11on 130 
PC Tool. con1ro1 Pnl ,. 
C011tllPC.CtlltmlPrn ,. 
1OJR.. . Bowookl " VfC10l\l1a.GoldelnBow ••SOZI runwir Hal 50 
FOS!Botil,Fillt!GerHtrorlon IM 
Xlre11. Exocutlwl Sy:;rems 29 

WOttlPtrl&el. WOtdpct"eet 219 
Mrcf'MOll Word. M....croson m 
WOrd-uor 2000, M1croPro "' Eosy. M.cAWro 75 
Nunlmare Am-o11"1(111 Astlroor m 

Most Promising dMSE Ill P1u a, A:nron I 
RBasa 5000. M.:crorim 
fhlrloJl,BorloM 
Pollli!<K~SofTwo.111!1 

C~Jlpe!I 
EAIR1pol1Wflkll 
CIOv12 

,:~ Project Mana ment Software 

0Gf®lllll 
Oulekl:OGO II! 
0UiC:kJi"1)0rl 

Desktop Management 
Sidekle,, 8orlond 
ltlt Omli. OrgonltM, Wom 

Education 
Sllld'f' Pla.g1om for SAi 
Mi::irri&Jaster 
Ecny LMmlng S.Nes 
Nowsrooin. Si;ir1ngoooo1t1 

File Management 
PFS : Fila Sonwarei Puo 
PC ·Hlea1. su11.orrware 

Financial Modeling 
1·2·3, 1.b'IJI 
Jovolitl, JlrilllnSortwc110 

Games 
SCtntfY Olslt.s WOS:tm US 
Fligl'l t Slmu10101, Mlercison 
Jel, SUl>bgle CommuMc:OCiOll 
Sof'Clcin HI. Ho'p'den Sortwor& 
lg,ilr; I, 11 , ond Ill. Inf 
F-16 Strllu Eagle MlcroPlo 
WMl.h'H GctmM Epp. 
Tampl10f Aps11ol Trllogr 
.M 0¥1a Monsrer - Tl'l• Game 
Wol10"s. Grtatesi Boseboll 
Camp Newl Consrrucflon Ser 
011>tkCould1on,Sr1rro 
SiUlnrSeM«MJcJopl'OSI 

Graph.ics -Business 
Chor11t1·MoS1or, Dectsiofl Ro 
Mle1o'°n cncur, Mlc•o'°n 
1•2•3,1..0IUI 
F1eMt1~1lDru1 

Harvard P:tHn.1otion Groprwcs 

Graphjcs- CAD 

340 
05 

"' "" 145 
1JO 

,. 
65 

"25 
33 
lO 

78 
89 

305 

"" 
72 
32 
33 
20 
20 
20 
20 
20 
20 
2• 
29 
20 
25 

210 

"" 30!1 

"'2911 

AutoCAD. Au1odnk Inc. 2100 
Pro0t:SJl)nll,Amer1C'Clll 113 
ln·o·Vislon, Mlcrosol! 237 
G1t1tl'1e CAD, G«'ltfk 911 
ProOosion I Amlite0f'IS8C 170 

m 
li;I 

Haniord, SoftrM:n Pub 
Mlcrosof'IPro)ect 
nme llna. Steokmrough 

S readshect 

1-2·3, LDfUJ 
StJperCoic 3. Computer As 
Mump:an. Mkroson 
Lo!UsRepoil writer 

Tax Planning or 
Preparation 

Toll ProporGt. HowcmlSOn 
PC/Jo1C\.it. 8H1 Plog tom 

m 
238 
235 

305 
2n 
Ill... 
209 
85 

~Ho L..gn'*"Q:. So!rond "J(Ml!ln. Jollllin !>49 
MlcrosoflWln011NS..t.1Jc;rosan 85 
0 & A. Symonl!C Corp.. 2911 
~ric CAD. Gun911t .. 

The difrernnce Delween 
PCAmsrlcan and other suppliers 
Is our service. We guarantee law 
prices, carry products Iha! are 
fully bocked by manufacturer's 
worranllBS and a/fer cusfomer 
service and rechnlcol support. 

YBS you can/ l/'s easy to do 
business with PC American. We 
offer terms la quoliliod lnsNtu· 
t/ons, occepl major credll cords, 
wire Irons/ors, checks, and cash 

Y•s l"U can! Gll'!l us a call. Lei 
us make ff possible for you. 

TUMS: We occepl C.0.0" coshler 
chock, Visa, Mosler Cord, 3% "'110 
on Amencon Ex.press. wlre rronst~ 
apprav&d P.O:s. All EtQulpment cor· 
ries ne"N factory warranty. Prices ore 
subject to chonga Any return llem 
must be occompanlecJ by a return 
autnorizotion number ond descrl.P' 
lion. IBM, Compoq, Seogole ore 
reg istered tracfemarks of thelr re· 
speclive companies. 

HOURS 
MONDAY ­ FRIDAY 

8 :30- 5:30 
SATURDAY 

10:00 - 2:00 

- * ~pcAmer1can
Marketing, Inc. 
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Inquiry 84 

ISk======D . f'¥~-~ - - § =; 
The Ultimaf:e 


Diskef:f:e Value •.• 


Discover The 

Dilference ... 

2 FOR 1 LIFETIME WARRANTY 
• Pe1:formance exceeds ANSI specfficat ions by 62.5111 

.i 

• £ a ch d1slceu e IOO"o r1..·s1 cd and certified error f ree 
• 65111 

1;1 clipping lct1el • Over JO million passes perirack 
• Reinforced Hubs • T~uek " (not paper} s leeues 

• W/P 1obs and ID labels 

.49 	 1.19 

5'/o • 48 T PI DS·HD 96 TPI 
DS·DD IBM·AT Compollblo 
Simply top Brand-Name Quallly. made In 
the U.SA. by a leading manufacturer. Fac­
tonJ polybagged In lots of25. 

R America'sirCENTEclt Premiu~ Quality
Color Dtskettes 

>"' TIMELESS WARRANTY 

,.. Per:formonce exceeds A.N.Sl.specificalions by88\I\ 

"" Each disk' 100% tesfedand cert!.fied 

,.. 14 COLORSfor daloorganizalion 

,.. Pkgs.of I0.1yuek sleeues, w/p tabs. and ID labels 


SS-DD a;~ !::::~:,;.~~A OS-DD 

. 7 4 	 .985'/o Color. B OXE D . 48 T PI 

1.39 3 .5 ' Color. BOX E D 1.95 
.64 .885 '/o Co lor . BU L K . 48 TPI 

1.30 3.S- C olor , BU L K 1.92 

v LIFE'l'IME WARRANTY 

...,.. High q ual ity a nd consis tently rt:ltable 

.,.... Mo re ny id j o c ke ts than ever before 


SS·DD OTV. S BOXES DS·DD 

•7 4 5.25, 48 TPI ................. ............. .97 

1.35 3.5, 135 TPI .......... .. ..............1.90 

DS·HD 96 TPI, IBM AT Compatible ............. 1.95 
Call lor besl 3M prices on head tleaning and data canrldges. 

Affordable Quality
lllShUI™ incredible va1ue 

Best Prices Ever! 

v LIFETIME \\li\RRANTY 
'-' Fa c to ry F'r es h 1n BOXES of J 0 wirh s feeucs. u1Jp 

tnb. ID labe l s 
SS-DD OTV. 10 BOXES DS· DD 

.54 	 .575.25,48 TPl.box ol10 

1.12 3.5", 135 TPI 1.46 
High Density, IBM PC·AT Compatible .......... 1.50 

For every JOO name-brand diskettes 
FREE Shipping or $ 
a Dislcminderfor only 5 .99 

v UH.TIM~; IVi\/llll\llr!Y BULKV' fo...:.\'n·1-d.o; A NS l srx.>d fkclllons 
V lr1r h1d 1-·.o; T11 r1C·k ...le<'•'<'.°' c111 rl 1J1 p 1ntJ l'H U LrlPLES 
V" llulJ Ntuqs 
.,,, 100'.t, 1t·S1f'fl m1rl n•rlim•ct 
....- Alc1dC' 111 US/\ . 3505'1• OS-DD 

ORDERING INFORMATION 
TEAMS: Free use ot VISA. Mastercard. and Amencen 
Express P 0 orders accepted from reeognlz@d corpora tions 
rated 3A2 or better . government and schools on nel 30. SHIP· 
PING: Add SJ OO per 100 d1skenes o r fraction thereof, add 
SS.00 101 COD 01aers 
PRICE PROMISE: We will better any lower dehvcred pnceon 
1ne same prOduct.s and quanti ties adverused nationally 

fl)l free010trlint' 	 lniorrnaf!Ctl l ·ne 

1-800-233-24 77 1-801-561-0092 
199 Cottage Avenue 

Yiomputer Sall Lake C11y Ulah 84070 
- i . Hours Sam 10 Spm.. a n. inc. (min lime) 

AS APPEARIN G IN THE DECEMBER ISSUE OF B YTE 

410 B YTE • DECEMBER 1986 

Inquiry 343 

NO SHIPPING CHARGES 

ORDER TOLL-FREE 800·824-3432 


In C1lllaml1 &I ll (1111341-1133 

DRNES 
'h Ht. IBM"" Compatible 89.99 
Tandon 100·2 99 .99 
Tandon 100·4 (96 tpl) 129.99 

SYSTEMS 

PC/XT Compatible 499.99 
• 640K on Molherboa1d • Slide- In Case 
• I· I'> HT . floppy • 135 Wall Power Supply 
• Mono Card w/Prinler Pon • 5150 Tyiro Keyboard 

~ FCC APPROVED ~ 
CALL FOR 

CUSTOM CONFIGURATIONS 
AT COMPATIBLES - CALL! 

We carry a complele line of elect.ronic com­
ponenls. Call or write for our free catalog! 

~~!~_2,~.~ u~~~£l,~5>.~ 1ICS 

~~.t:!~-J.>~~ClV.:::~~-!':.-...c~!:: 
crctt.a "'91tUc• c-111 ..ni:• Vt5'I UC 

Inquiry 371 

PROGRAMMABLE 
COMMUNICATIONS 
TRANSlATOR 

.&"' - ­T1wPCI I00 1snn111-l1nP /JJ/li 
l•!~•-programmillllCl {"!!!!!!!! 
nS -2J;J' [lrQIOCOI Af,(l Ol'UO 
11.in~l,11Q r 11 ca111Jjo v1oc ,1 s1mpt" 1n{'.cl)4!'n~1'1i) solu 
MJfl 10 you• comn,un1c.tH1on:r; nnc.J coml>.1t1ri1111v u1ub1C"m~ 
• rur 1111n;il & Pri nMr t:n 1111:it1or1 
• Bautl !!t rue Ccrwer!;t0r1 rso U11oug11 19 'l lt.llaudl 
• 	 Ha"Osliake T•l!n'Sli11u:'Jns fXON XO~F C TS 1RTS 

ENO AClCI 
• COCll~ CrJflYCr:i•DrLS jM.;C 11 Mtl-01 f1f"U ASC II EOCOIC j 
• 81(lir11..·c: 11otiil l r ....ampurr1;11'" o l Darn Strmq~ Bv1cs B11s 
• U:!.t11 PrUQ•tJmm:lble 
• Usu1 Prog1Jms il re Erl'!i1ly tmplemenlCi.I 
• Bwlf-111 Cornpdc-r Ed•!O• il"d 0Qlluggt!1 
• Pr.cM:JramS v•O ilny RS·:i"J2 ASCII 0e... 1co 
• Of'\ly .)-1'95 jsmgll!' un11 l1Uilri11!1U:!'.I 
• user~ foctm1co1 Mam.Ml S2S 

Method Systems Incorporated HAI 3S H l..o:n Nation "oao 
Wll lou~hby. °'110 ~.11094 
[2 161942·2 J00 01 IOll·lrl'O Spun! ~al --· lllUI numOOt. lhari f.66.02 12 

Inquiry 220 

GAT-286 
COMPLETE SYSTEM-5219500 

Includes one megabyte memory on board, 6 or 8 
MHz. zero wait stale, Phoenix BIOS; Disk drive con· 
troller with 2 lloppy disk drives (1 .2 M.B. and 360 K) 
and one 20 M.B. hard disk; monochrome monitO< with 
adapter, serial/parallel pons; 200 W. pa.YBr supply, 
keyboard, case. IBM PC/AT compatible. Cenified to 
comply with FCC. class B standards. 

XT COMPATIBLE SYSTEM-579500 

Includes 640K memory on board, 2 floppy disk driwis. 
serial/parallel/game pons. real time clock: mono· 
chrome monitor w/adapter. 150 W. power supply, key­
board; one year wa.rranly. 

PC/XT/AT COMPATIBLE PARTS 
110 Card for XT or AT $ 70.00 
LOGIMOUSE $ 85.00 
20 M.B. Hard Card $425.00 
30 M.B. Ha.rd Card $475.00 
Modem (lnlernal or External) $149.00 
Joystick $ 20.00 

LUCKY COMPUTERS 
(214] 690-6110 

1701 Greenville, Suite 602, Richardson, TX 75061 
fBM PC/XTIAT are ReglSleretl TtsdBmatkS 
ol lmornallonaJ Buslnoss Machines C-Orp. 

Inquiry 204 

STAND ALONE 

MICROCONTROLLERS 

For engineers, designers, 
experimenters, and others! 

Omnil ron11r: , Inc. is now 011e11ng o sen con1a1nea s1ano­
alonc 80J 1 IUISC1l m1c1ocon troller p11ck<19n lor you r i'IP· •pl1ca11ons dovolopmon l The MSC·S03 1 ControllP.r hrn· 
1urcs two b1·dtrecl1ona1 AS2J2 Ports. lully suppo111ng 
sc11a1 pins I lhru 8. 12, 20. nnd 22 The serial porls o11'11n· 
dcpo11dcntly setoc1a1>lc lor up 10 19.200 baud Fron1 panel 
has IWO on/ olt bullOOS (S>IUS pcwC'r) and lw O COn lfOllablO 
LEDs The b<>ilrd supports onto 2764 EPAOM anO OrU.l SK 
SAAM l ntornnl expansion bus perm11s 11dd1llondl mcmo•v 
or 1/0 m1er l1'1c1ng A ll co1un1ned in an a11rnc t11o'C' sohd alu· 
m1num caw Con11olle' p;1ci..age inctudC!s MSC·8031 con­
11oller . 8K SA.AM . U L app<ovcd wall powet supply, sc.he· 
mo11cs. and progrnmm1ng oxampl~s Ki l pnco $249 00 

Ounnllty pucing available C0ll us .11(206} 62.t-~98S Scno 
lot our ca11110 or pcuphernls and c:onoollo1s Omni lronur.. 
Inc is an cxpoucnced hatdware/so llwarc devclopCJ' tor 
m1crocon1rollcr appltcattons Call us lo• your custom 
programming rcqu lromen ls on our s1anCJ a1on~conuo11crs 
o r o tl'ltH PC based opp1tcn11ons 

Omnitronix, Inc. 
760 Harrison SI. - Seallle. WA 98109 

Inquiry 252 

$79 M'.· Computer 
HARD - ~ Surplus
DISK .'/. ~ 
coNr. • - Store 

New Shugart Model 1610 
5-V•" Hard Disk Controllers 

Emulates: 
• Xebec 51410 (16H>-3) Full 
• OTC 510 (1610·1) 90 Day • SCSI (1610-4) 

Guarantee
Worlls with: 
• Mlcromlnt COM 180, SB180 
• Wavemal Bulle1 Manual &• AMPRO All Boards 
• Maclnlosh Schematic 
• Apple lie Only $8 
• ACS 1000 

Xebec S1410 HOC . . . . . . . . . . .. .. . . ...... $95 
IBM PC Controlten 
• Adaptec 2010A . . . .$150 
• Adaptec 2070 (ALL 2·7) . . . . . . . . . . . $175 

(Shipping & Handling $5.00) 

222 Phelan Ave. • San Jose, CA 95112 
408·280·1740 

Inquiry 89 



ANNOUNCING .... a high performance 
MC68000 based 32 bit APL interpreter 
exclusively tor the IBM PC /XT I AT and 
compatibles .... single or multi-user .... 
total integration with DOS hardware and 
software environmenl. 

• 10-12-15 MHZ 68000 coprocessors 
• Up 10 6MB RAM per PC 
• No objecl size llmitalion 
• Fu ll printer support 
• Multi-user tile system 
• Local Area Network lacililies 
• 32081 floaling point processor 
• 	Olher systems available tor. 


Macintosh. Amiga, Alari ST.etc. 


Single-user $995 • Mu//1 -use1 $1495 
Coprocessor boards start at $1950 

SPENCER ORGANIZATION. INC 
PO BOX 2~8 I Wes1""°°". NJ 07675 I IZOll61>6·6011 

VISA I Maste1ca11:J I Amencan Expmss accepled 

Inquiry 34 1 

SAFEWARE® Insurance provides full 
replacement of hardware, media and 

purchased software. As little as $39/yr. covers: 
• Fire • 111eft • Power Surges 

• Earthquake • Water Damage • Auto Accident 

For information or immediate coverage call : 

1-800-848-3469 
!11 Obio wll J-614-262-0559 

(smsm:) 
SAFEWAHE . Tix• /11.\'/lm11ceAg1'11~1 · /11c. 

Inquiry 313 

30 INTERACTIVE GRAPHICS 
CGS-3 Library lor CGA Card 

JD .1m130 drJ·:.ing ro1a11on sca•ing reallune an1ma11on 
r.1e1ge1Coay <M images. a1sp1ay 1maqcs •"I 1e.at ume Con 
')Uuc11V1cu1S101e1Re111eve una!;es Selec1we screen 1111 
111g 1sc1olhn9 tn i1" )' d11P.r.11on KE!)'bOa1ll !>uopor1 R ao•'Checi.. 
-. t!ySl!Oll.es ""Mr orograrn ..eeps 1u11n1ng Souno1Mus1c;H e1­
lcct!) t'm1 mucl1 r1101t' 
''l'•j1 ,1 IW.I jl{ ( I IJJ I', I ·{°i.;.{11";'\: ~ ~ I Su,1w· 1 gc.a;· aoiBi 

, ,~ '• '.15 b',1 •ci I• 1 ll1 • ,.,,~ , J' P1..,1011 A~~'"'D•l'r 
.,1· l ~'~' ·, ~ Jr• JO l 1. 1u1 • 1ll0;1.1:;ir 11..i.~1.M, S26.95 

EGS·3 Library tor EGA/Hercules Card 
1nc1uocs dll lunc1tons 101 CGS J Library plus. Screen p.agc 
con1101 Prog1ammab!e color pale11e OlsplaylAemo"'e 1ex1 
mrh down-loada Je ro111s Oraw,F111 ~·idh Patte·ns StZecl up 
10 6JX.t;..1 (Oler µi ~ e1s Giaph1cs sc reen dump 
fl1·1;.oi 11•1111 ~O'J Pr.1C.m1p~ r 11t1 1 • ;~ fC'a.1\ m co1111).1111:itt or tk r clk~ ~1t1 
S\ip1i..:i• f !!flf'•80~1!17 (.aliJb 1· •r a111 ',\ $1 1~,t Forlr•n'P• ~<:.1'.'f'1u 

·.r'.' {(j";u;~ ...·r. ,r~~~~:.;·~~.:.: 1.1••~ S39.95 
LITE-3 Interpreter for EGA/Hercules Card 

tri:e1ac:1tvr Gritph.ics Comrnana 1mcrp1e1er 4nCrliat:s au ab1h11es 
ut EGS 3 l 1bra1y Comp1llng1l mMnQ no1 1equ11ed Smgle-slcp 
qraprnc coinmano lac1t111es 
•ii 1:V,!t·1: 1U'.' PC·fa1111;1Jti:llt ;'156,, !l0..' ccii·~Jtitl'e 01 tt •(I.Its l,'..1!1J 
"i1p -,n 11(181.fiO?.a.· Bl.SICA.11.rbu P.r .c:.11 r.1s.11u.1 Hin108J~P;i?.c,11r 
Pru101t,1'. .. t:1r111c1 UH 3 ln!e111relt>I 

ll'lO i!l i:n • ' 50111i;r n•rui S49.95 
Both EGS-3 and LITE-3 S59.95 

fl,•,r(1 UN1hl' J TIM 11" Cll.lCl>.t'>• I S5.00 
? J'r .Mli! S.3 $•11 T\ •fs1~~ 1 ~ lhd~'" J.:CI 6 1~~) ril • 

Fillrex Research , Inc. 
P.0. Box 820425 (713) 556-5747 
Housto n. Texas 77282 MCNISNCHECK/MO 

Inquiry 130 

ln tertace any RS-232 Port with standard 20 Ma. 
Current Loop Systems. High speed optical 
isolators couple Transmit and Receive Data 
lines. Order now! Jusl $39.95. Optional Power 
Supply $14 .95. All cash orders ppd . (IL res. 
add 61/co/osales tax);we accept MC.VISA.FREE: 
new illustrated catalog of RS-232 intertace 
and testing equipment. Phone: 815-434-0846. 
Make checks payable to: 

B&B !!!~tr~n!~! 
1500M BOYCE, OTIAWA, IL 61350 

Inquiry 45 

MC68000 & M(',68()20 MPU 
Cas.sette study courses 

direct &om Motorola 
MC68000 16-/32-bit MPU 

-&lf-u•.idiing Cll.\SellCS 
- 3 hour.; of audio ma!l!rial 
- E•'CF)1hing )'OU need IO urnlcr.;rnnd tl1is 

pn'Cl'dt.'01-se11.ll1g micmprocc.."'ilOr 
- Cour.;c m:JJ1ual and pcnlncm li1crJ111rc 
- Only $60 plus )'OUr llJCll sale;; tax 

• NEW Me.:68020 32-bit MPU 
- A<h:tna.'d rour.;c for Mc6&loo-litcralc d!'Signcrs 
-Jlighes1-pcrfoml:lflre !:"ICr.il·purposc MPU 
- Three 90-minutc audio tapes 
-Study 1,'llide, llscr's manu:tl :ulll other 

pertinent documents 
-Only $75 plus 1·our lucd sales l:l• 

Both great l'Ourses for only $115 
(plus )'Oll r llJCll sale; Ill.•) 

li> 11nler: Seiid y<mr died or nxllley onlcr 
rouise; (no purd!ase order.;, pit=) 10 

Moiorola Tedmicli "fhuning 
Mail llrnp llW-68 P.O. !lox 29S3 
l'hornix. Kl 85062 

MOTOROLA 

Inquiry 237 

9-Track Tape Subsystem 

Now you can exchange data files between 
your IBM PCI XT I AT and any mainframe or 
minicomputer using IBM compaliblc 1600 BPI 
9-Track tape. Unit can also be used for disk 
backup and archival storage. Tran fer ralc 
is one megabyte per minute o n PCs and 100% 
compatib les. Subsystems include 7or10 v,· 
streaming tape dr ive. tape coupler card 
and DOS compatible sof l ware. 
Prices slarl at SJ.SSS. 

DURLSTRR._ 

9015 Eton Ave. , Canoga Park , CA 9'1304 

T elephone: (8 18) 882-SBZZ 

Inquiry 296 

Single Board Solutions 
Introduces 

SBS-52 Controller 

• 8052 Basic VU 
• 32 Kx8 Ram 
• 2 Real Time Clocks 
• 32 1/0 Lines 
• Programs Eproms 
• Small 3.. 00x5.. 00 Size 

1-10 $179.00 
Single Board Systems 

P.O. Box 3788 
Salem, Oregon 97302 
Phone (503) 581-6570 

Inquiry 323 

DYNAMIC RAM 
IOOOKxl 100 ns 

64Kx4 150 ns 
256Kxl 100 ns 
2S6Kx1 120 ns 
2SGK•1 150 ns 
i 2aKx1 150ns 
64Kx1 150 ns 

EPROM 
64Kx6 250 ns 
32KxB 250 ns 
32KxB 250 ns 
16Kx8 250 ns 
BKxe 200 ns 
6Kxe 250 ns 

STATIC RAM 
43256 L-12 32Kx6 120 ns 
6264LP-1s SKxe 150 ns 

stJNOAYS & HOLIDAYS: s.ilPMEHT OR OEUVERY. VIA U.S. EXPRESS MAIL 

~N·~~~U-:: ~~s~elgi;r; N~:.fi~~~p~~~S JJPco 
F~~~~o~f' MICROPROCESSORS UNLIMITED. INC. 

~~ .~. :::: ~~~sso";~;~~· (918)267-4961
No mlnlm\lm order 

~.:.ti 11)1 ~l"'f" l;ui.;.-r!-rl"""'> -~._'I U CJ'\th)~ (.l;j~..i"o"i 11. .......,...-.;a• .,-,u 
CmttO!IO:vitiP""""~~.. ,"',...,,_oJbt ' l'r.1 CSt t81~ r~ "-"""""'l>Jt:oi(l-t n• 
"91'1~¥i.,...,...lo~~ .. . A• Jt>.00.arPl"lo<lt'p· OM ~·HUIO'I 

Inquiry 232 

Convert What You Have 
To What You Want I 

' RS132 So1111 • Cenuonlcs Par1111101 
• B Baud Reilct9 
• Lolc,,ed Outpuls 

• Handshal!o Signals 
• Compacl 3~ x 41' x 1 ~ 

CALL (605) 656-7466 or 656-7467 
iQ:I For FAST Delivery ::!!: 

Inquiry 360 

http:fl1�1;.oi
http:t!ySl!Oll.es


TIMELINE INC.CALL~eSh~?~~~~n~~~s~nNst:~~SI 

Minimum l.C. Otd&r : $200.00 

15 Mb System - $289.00 
30 Mb System - $419.00 Includes : 
(2) % Height drives & Controller card 
with cables. 

WE HAVE A LIMITED STOCK OF THESE 
BRAND NEW % HEIGHT DRIVES. WE ARE 
OFFERING THEM ON A ONE TIME SALE 
ONLY AT THESE SEVERELY LOW PRICES. 

AMDEK 13" Color Composite 

MONITOR 
for Atar i .Commodore & Apple Computers 

Model: Color· I Plus· 
Resolut ion: 0 • ,.

0260Hx320V A,!T..',;.,, 

IBM PC/XT 
(CR JR.] 

OEM INQUIRIES 
WELCOME 

MOTOROLA ?" ~~Al'l~~~AL 
HIGH RESOLUTION 

sg~~~~ MONITOR 
F~~t80~~'list $29.95 .~'::. 

''•'J5t~:..~ 
~ ·. 

. ·'' 

KEV 
BOARD 

LIBUICATIONI $69.95 LIBUICJATIDNI 
Wa 1ro proud t hat wo he,_,11 boon award ed tne opportunity of offer ing t h 1uo vory unlque keyboerda. 
Th• orlglnal factory llu WH 259.00, Wo are blowing them out at an lncredlblo or lcel Allo, the10 1ra 

Amar leo n mado end not T olwt1n clonos. Those can be oporetod by romote o r attached to vour computer. 

-Cent:ronics parallel and 
RS232 S•rial ports 

-15"' carri1H3e 
-120cps 
·Tractor and friction feed 
-Graph i~ 

has 

SSB-APPLE 

1'oll•d Dy BASIC. u .... 

1uppll.. only · TTL Cont ci.
'lOA • 12v • 20A • lnDul\'Oll • 

;\QI! 10010 1301/0l·CO, 20010 260\la·C 47 ·440 HZ. SlftOl«t 
tJh,ase • Btownou1 Vott.90 90V.a-cn80V3·C • FuM!C! ~ 

INCLUDE:;;: Sohware •11d Srieaktr 	 ~· 
°'141' ZSOSYS JEMS AVAJLA8LE1 Oucoutpr04t'c1l!Clag.ainslSl'IOnc•rcu11 o.n 9i.""t .. 4 ''-1""Wi

Wil l wor wllP1 anv IBM com oa11ble d1sll. d11v~ • CPU 21t "lt, We1gt11 3 lbs . Spec tricl'lde-O
,,P07ll0...C· 14Z80Ac0.mpaldltc, 4 JIHO • Memory-RAM 
25161( on tlOllld . VllCl1to RAM 12'!1K on CRT boald , C·MOS Kodak-Teammate "Spy In the Sky " Fairch ild CC012-2RAM i'K EPROM· 2'1• 18KLOIPll CIOc.k C· MOS1ca~rwm 
clcc i. lnuur&ce 511 1101 • na f>.uaHot OMA 7 channcts 1.728 ELEMENT * 
k11ouupt le\lfl'ls. IS, Coun1ci , 1tMJ141r 6cMnnels C1uo Meis ~ Linear Image Sensor 5 ComJ)llihbl" w11n any n t moMcw Wii;ighl 10 lbs w1U\HIGH 8~r;tcirv Drive S129 .OD 
en.dowa lllVOO•rid 9 lbs with bl)iro k .. yboara $29.95 

.. Th• D..lgned IOI P•lft llC.l l'lft lftg 1p plk.ttion1Unlormetted: 3.3 Mb R>rmatted : 2.78 
T«illtt\t lncl!Kl lnv bctimU•, [Optlctl Cht, KI...MODEL DM8112CX 

zon •'" f K CllJnifion i nd olh• imit; lnt 1ppliuho n1 Requires 8" controllor ond aollware (both ovollable) High Ouality · Solid State 4 Cl) :.~l~l;::c:,~11 1 l'\ IQh rHQIU \ '°ft a l"CI hlth 
..Amlyn 1865 High Cap1clty drtw : 118.00 

12" SANYO 
C!ASSIC T!CHNOtcsr CtJRPORATION

MONITOR ::: 2B6 SPEEC PAKTANDON 848-2 	 199.95 MONOCHRO M E- For use In : 

REMEX FD480 Surveillance, Industry,broadcast, 
 ••• FCRIBM PC & XT59.95 

education & da ta d isplay. UP TO 10 TIMES PC SPEEDRICOH RP1200 (Daisy Wheel) 349.95 AC 117V-60Hz-36W (0.4A) 

SERIAL MODEM CABLE 7.95 
 Re·condltloned OJ $695.00

& fully tested • 
NASHUA Diskettes (box of 10) 8.00 Composite video 

4164- 15 (min. 100 pcs.) .89 signal, sync. 


negative · ·
TELEPHONE HEADSET 	 3.95 
·lnt.r u.,... $..d ol l"CJ XT to nwilr.• It 3:1'% IHI., tht.r'I 111 AT$49.95 . ·20- JD':I' ltun than board • lhlJ 1.1 111 uch• 

f/kSm~. ~ld:Ot 1SMHI
12V ADAPTER (250mAJ 	 2.50 

..Comp.t l lbJt with IDM Enhanc..:11 (i,.11.:thic:ii Act.11p1tr ind"'' 
ULTRASOUND DEVICE D1IPll., JonN: , t10(1waaa•1 fN-4 BOrNtt. 1112'- 11,.,.,, l5 • 7 do!J l o 1u.J1t1ttl •bo•• board3.95 

Sa~,,~ -C-n nin pt"09r • m t d~nld for l tlto AT ' i ll l'ld tlm f'CIXT"1 
•NO S>f\W.ll t p.ll t h tt ~edHorll~l u" 16..71 IC:~t. V.,,bllfH &oH15" MONITOR (B&W) 	 39.95 
:!..":~o~~~'.1. mod• 3 Vear Warranty10%Hx13Wx14D" 

1490 W. ARTESIA BLVD., GARDENA, CA. 90247 Minimum Order : $25.00. Shipping & handling charges 
via UPS Ground : $.50c/ lb. UPS A ir: $1.00/lb. Minimum 

c........n1a1 us•. '"""'c'"'°'"'" L.A.•,.•& r....1co""'° Charge: $4.00. We accept cash iers checks, MC or VISA. 

(800) 	872-8878 (800) 223-9977 (213) 217-8912 No personal check COD's. Items reflect 5% cash or check 

discount. California residents add 6'h% sales tax. We are 

COMPLETELY IBM COMPATIBLE 

TEC MODEL 1550 ASTEC 65 WATT SWITCHING 
PRINTER $279.DD PC\l\/ER. SUPPLV 

One of the largest manufacturers in the world 
125 of these prestigious printers in their 

overstock. We are extremely fortunate to be 
designated as their representative to market them. 

PROGRAMMABLE SYNTHETIC 
SPEECH GENERATION BOARD 

PLU G COMPAT IDL.E WITH APPLE II 
MICROCOMPUTE RS. c.. n tM1 uslly con· 

TMSS220 rori 
L.ow-<t•,..· r•11 LPC encod ln9. •SV &. ·5V 

Ulbl• 

$59.00 

EPSON GX-10 KEPCO/TDK 
SWITCHING 

POWER SUPPLV 
. MOTHERBOARD WITH VIDEO 

CARD & YOUR CHOICE OF -
ASCII KEYBOARD (ENCLOSED) 
OR HASCll (BARE). 

$169.95 Ill $~~~:!=, 
MOdltl EFX 1001·3 IOOW • • S.V 
• 3A • 5V ill 1 S.A • • 1'2V # 

not_responsi~le for typograph ical errors. All merc;handise 
Inquiry 361 Jll!l!!l!ll1 rAiiiliiiil sub1ect to pnor sale.Phone orders welcome.Foreign Orders 

lliiiili.J ~ require special handling Prices MJbjacc to change withour no1ice. 



Top 100 

Venture Capital 


Investment Firms 

We work with the top one hun­

dred venture capital investment 
firms in America. Ninety eight per­
cent of the multi-million dollars of in­
vestment goes into high-tech , 
manufacturing and start up com­
panies. 

The amount can range from 
50,000 to SO million. 

Call today for further information 
(916) 362-2731 

International Financial Co. -
Presidenl Rayford R. Roberson 

4056 Bairn Dale Way 
Sacramenlo, CA 95826 

Inquiry 170 

ower Control 
110/220 AC by your IBM-PC 

The boards allow you to Con­
trol/Monitor high voltage AC/DC 
power lines with you r IBM-PC/ 
XT/AT or compatib le while pro­
viding optica l isolation. 

©QlJA TECH, INC. 
478 E. Exchange St. Akron OH 44304 

216 434-3154 TLX: 5101012726 

Inquiry 290 

WAVEFORM 
SYNTHESIZER 

• 	 For IBM-PC/XT/AT and 

compatib les 


• Generates user-definable signa l 
• Up to 2000 poin ts pe r envelope 

Fi\ $795.00 
W QUA TECH, INC. 

478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 

Inquiry 292 

R5·422 

Communications Board 

• For IBM-PCIAT/XT and 

compatibles 


• Dual RS-422/RS-485 interface 
• Differential drivers to 4000 ft. 

Fi\ Fast Delivery 

W QUA TECH, INC. 
478 E. Exchange St. Akron OH 44304 

(216) 434·3154 TLX: 5101012726 

Inquiry 289 

• For IBM & Compatibles 
• Flexible and Inexpensive 
• Money Back Guarantee 
• Free Technical Support 

Fi\ Fast Delivery 

W QlJA TECH, INC. 
478 E. Exchange St . Akron OH 44304 

(216) 434.3154 TLX: 5101012726 

Inquiry 291 

72 Digital 1/0
. 
. 

. 
. . 

. . 
. .-

tll ~ .. . . 
0 

., . 

-I I •,# 
' 

• 

PXB·72, 
Parallel Expansion Board 

• For IBM-PC & Compatibles 
• 72 Digital 110 Lines 
• Simple Programming 
• Uses One Expansion Slot 
• Fast Delivery 

$195 

©QUA TECH, INC. 
478 E. Exchange SI. Akron OH 44304 

(216) 434·3154 TLX: 5101 012726 

Inquiry 293 

Inquiry 114 

Verba1'iiii~TY 

pJJ\'A' 12r>AcKsv*12 Pack Special 5~" SS-DO &DS«J 

Dlg1ta1 3t''D· k 
St"D· k Cassettes '2 1s s 

I~ IS s SSide]295S·Side QI; T300..... 4.05 · ­
DDe 7u R300•.• 3.85 1895· n. * r 450..... 555 DSide _ 
D·Side 10ti DC 30 .. . 6.60 
D·Den. * Ml 50 .. 490 8' Disks 
S·Sidt 15~ HD 10 .. 7.95 Sde 1540 
96tpi HEAD S·Den. ­
D·Side 1015 C~EANERS S·Side 95 
96t..l 0- 5!4 Kits... 4.7S D-Den 17­

'I" ~"Refills 7.00 · 
HIGH 2095 8"Ktts... 5.05 D·Side 2095
DEN. - 8"Reflh 8.00 D·Den ­

5 "D· k DataCartridges 3 D" k 
4 IS s DC IOOA 12.95 2 IS s 


$-Sjde 795 OC1000 12.95 $-Side 13~ 

D·Den - 0C300A 16.60 95 

D-Side 90~ DC 300XL 19.55 D-Side 19­
D·Dea 'bl DC30CIXl.P 19.85 8" 

S·Side 15'71: DC~ 22.00 .Disks 
96tpi !:I HEAD S-Side 15{Q
D ·Sid~ 1975 CLEANERS ~:r: 1895 
96tp1 - 1275 !Hien. ­

HIGH 2195 - EA. D·Side 'NWi.
DEN. - 30 Cleanings D·Den.£V"'-= 

Old iobio mm_, •Dtln1re t· OD-451-11149 
~Dis~ett~ ·0111~'0!!I!©iT058 

\..,01\1\ecUOlf •"".M!~\'l!!·!~J.·!J.21 

•rnraxe11ra®
m FLOPPY DISKS B 
~...,....,._._,,.....,....-.. -
5 & 10box Quantity Discounts 

IHil~~ 

~:~ 7'/j S·Side 1~ I 

:~~ 9~ D·Side 191!9 II G

..LIFETIME WARRANTY 

I
I S9f~ 1575 &"DISKS I 

\~"'T 19~ ~~~ 19~ 

I ~~G:. 2J95 ~:~e 21~ II 
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Inquiry 68 

PC's&. PERIPHERALS 

QUANTITY BUYERS ONLY 

TURBO XT CLONE 64K 
expandable to 640K, 135 watts 
P/S, keyboard FDC, 360 K disk 
drive fully burned & tested. 

$399.00 (3 Units Minimum) 

AT CLONE 10/6 MHz swit­
chable, 80286 CPU, 1 MB 
board U.S. made, 200 watts 
P/S, AT style keyboard, burned 
& tested. 

$999.00 (2 Units Minimum) 

2400 Baud 

Modem . . .. . . . $189.00 (Qty. Only) 


1200 Baud 

Modem . . . . . . . $ 85.00 {Qty. Only) 


360 KB 

Floppy Drive .. .. $ 67.00 (Qty. Only) 


Color Graphics 

Card . . . $ 49.00 {Qty. Only) 


Printer Cable .. . . . $ 3.59 {Qty. on1y) 

XT Hard Disk 

Cable Set . . . . . $ 2.99 (Qty. only) 


20 MB Hard Disk Sub-

System . . . . . . . $359.00 (Oty. only) 


All of above prices are C.O.D. cash only. 
Prices and availability subject to change 

without notice. 

(CLONE FACTORY 

(415) 656-5404 I 
(213) 477-0447 
(714) 731-5727 

TWX: 5106003265 

This ad is for all those 

who ever wonder 


why your company runs 

a United Way campaign. 

When it comes right down to it, you're probably 

the best reason your company has for getting involved 
with the United Way. 

You see, they know almost all of the money given 
to the United Way goes back out into the community 
to help people. 

So ifyou, or the people you work with, should ever 
need any of our services, like day care, family counseling 
or health care, we'll be right there to help. In fact, there 
are tens of thousands of United Way-supported programs 
and services in cities and towns across the country. That 
means help is nearby wherever you are. 

And your company knows that could mean the dif­
ference between keeping or losing a valuable employee. 

That's why they give . And that's why they ask 
you to give. Because there may come a day when you 
need help yourself. 

Unitedway
r.t!'I Thanks to you. it works. for ALL OF US. 

~~ A Public Service of This Magazine & The Advertisi ng Council 
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~--....- ------ 800 528 3138 0 d 0 I S-100DIV./696CORP. 
-~---. ... - - r ers n y 14455NORTH79THST. 

" ,, 602 991 7870 C t $ · SCOTTSDALE AZ 85260THE PC PEOPLE - - us omer erv1ce TELEX 910Jsome soNe HUND 

PC COMPATIBLE SYSTEMS 

WE CARRY A WIDE RANGE OF DESKTOP, LAPTOP & 
PORTABLES DESIGNED 10 RUN THE SOFTWARE THAT 
FUELS lODAY'S BUSINESS. 

"BIG BWE CLONE" 
NOT JUST AN ECONOMICALLY PRICED PC • 


WE'RE DOWN IN THE Dl/JT ON PRICE/ LET'S MUD 

WRESTLE A DEAL FOR YOU ON A B.B.C. THAT'S 


" FCC" APPROVED & ONE YR. LIMITED WARRANTY. 


BASIC B.B.C. 
256-640K, TURBO V20, 8 SLOTS, 360K FLOPPY, 150 W 
P/S, SLIDE CASE, SPKR, 8 SLOTS ..... ... .... $449 

CALL OUR SALES PROFESSIONALS 

FOR ADDITIONAL OPTIONS 
·-­-..__. -· ­

BREAK THE SPEED LIMIT 
. PE.T. SfOO Rev-up to 10or12 MHz with 

_ · hone . ACS ET-286. .. ;a·ACS ET·286 10 MHz, 1-4Mb, 
. , ·~ ~ CLK·CAL, 2P & 3S PORTS, 

91'!EO • CABINET, 200W P/S, KEY· 
umrr , . BOARD, 8 SLOTS, " FCC," 
1:.- . r 100% AT COMPATIBLE 
... ,~, BIOS, + XENIX READY. 

"' n $1 ,395 

~cOf'data 
PC-400 512K, 2 FLPYS, 14" 640x400, 512K . . .• . $979 
20Mb HARO DISK SYSTEM ...... .... .. . . .. $1,369 
AT0-8-Q 8MHz 80286, 640K, S, P, 1.2 FLPY ... $1 ,549 
ATP-8-Q PORTABLE .... . ...... . . .. . . •.. ... $1,629 

-0-SPE~V 
PC/IT 8MHz 80286 EXPANDED w/1 MbRAM, 1.2 Mb FLPY 
& 85 Mb HARD DISK DRIVES, 8 SLOTS, MS-DOS 3.1 , GW­
BASIC, & DIAGNOSTICS . .. . .... . . . ...... .. $3,575 
PC/IT ENHANCED WITH 1 Mb RAM, 1.2 Mb FLPY & 44 
Mb HARD DISK DRIVES & SOFTWARE ... ... $2,949 
MICRO/IT BASIC SYSTEM ... .... .. . ... ... .. $1,749 

(.AL&.""())) 1086-50 1 Mb RAM, 50 Mb H.D./TAPES10,695 
686-25 6 USER, 25 Mb H.D . ...... . . $3,395 

2086-2 2 Mb RAM, 80 Mb H.D. & TAPE . . .... $14,395 

WYSE 
t t t I 

WYPC-286 40 Mb H.D., 10 MHz 80286 . ... ... $2,849 

WYPC-286 10 MHz 80286, 640K, S, P. CLOCK . $1 ,875 


NETWORKING 

CALL FOR DEALER PRICING, INTEGRATION, 
/iHnpuPrt, AND/OR CONSULTATION. 

.,_-.-.-.-=-;..;;;HYBRID HUB .. .. ............. . $285 

EARTH NET/PC AACNET 'h CARD . $295 

ALl.QVPC-SLAVE/16 1 MB, 8 MHz, V20 .•. $655 
-- RTNXMSDOS2.1 .. . ........ .... $145 


ATNX MSDOS 3.1 ... ............ $219 


~LAN-PC ARCNET FOR PC's .. $369 
Mroro ACTIVE HUB .. .. ...... ... .. $519 

PASSIVE HUB . . .. . . .... S 40 

MNOVELL 
ADVANCED NETWARE STARTER KITS, 

SEAVERS, ANO SOFTWARE ............ .. .. CALL 


PC/XT/AT BOARPS 

RIO GRANDE 128K·1.5 Mb, P&S . $195 
CHAUFFER RUNS AGB IN MON0$189 
ATTA-BYTE 0-384K FOR AT&T ... $159 
MAESTRO 0-2.5 Mb, S, P .... .. $295 
CAPTAIN OK, S, P. CLK .. .. .... $155 
EXPANSION CHASSIS .. ...... .$639 

ASr' 6 PACK PWS ..... .. _........... $159 
6 PACK PREMIUM .... .. ........ . $339 
RAMPAGE..AT . .... ...... ..... .. . $429 
ADVANTAGE . ... ...... . . .. ..... . $359 
3G-PAK EGA CARD, 256K, S, P, CLKS359 

int _I PCMB-1120 ABOVE 
• '"e" BOARD PS/PC 256K ....... . .. . .. .. .. $319 

PCMB-2020 ABOVE 
BOARD/AT 512K .. . __ . .. ___ . ___ . .... $419 

MACROTECH MSR-AT 0-3 Mb RAM FOR IBM-AT o 6, 8, 
10, & 12 MHz. NO WAIT STATES ___ . $185 - $625 

Allrm•rtti.111111<,1 n,•,-. A11\!trf1<.;1•1!r •rt<1•.;,,111 ·1 hhllfl'p,111l1111ly P(1-.. 1f 1>111q11 111! 11•d l11 11•-..&/\Fl.1 9'1MC&V1.._,, 

t 9q $'1 n1 111 r , .,.1 \l\tdl1 ( 1<,!111•1•.Cht·{~ MO 13.-.ni.. \'Vir o•" & AP(lc. Ii c •'Pl• 11 S l 11ppn1q 11"n1nit1111S.l111<..t '1lt,-, T.u 1-\l R[c-. 

CAD 
COROATA FASITJRAFT 640x4BO w/32 COLORS _$969 
ACS GAAPHAX 20/20 x 2000 x 2000 AES., 32 COLORS, 
2.5 Mb, AUlOCAD COMPATIBLE ... . ....... . $1,595 

~ 
in•num•nt 

DMP 41/42 ................... .. ... . ......$2,449 
DMP 51152 .. . .. . . .. .. ..... . ... . , ...... .. $3,699 
DMP 56 ........... . ....... _.. _.•.• _ . _ . . _$4,399 
DMP 29 .. . . . . . . . . .. .. . .. .. .. . . . . ..... $1,699 
DMP 40 ...... ... ...... . ... ...... ... ... .. .$899 

TRUE GRID DIGITIZERS 
TGl005 .. ... ............ ...... . ..... .. .. .. $289 
TG1011 ....... ... .. , ....... . ..... .... ..... $509 
TG1017 . ... . ............. ..... ...... .. .... $619 

IPOWER SYSTEMS a ACCESSORIES I 
(t:a~N"OSK4WS ~ 
"'_ ~ 

':_~!!t' el '!.I 

, ,. ,. ,. ,. ,. ,. h5 
ALL CABLES SOLD AT DEEP DISCOUNT 

S4 CIRCUIT SURGE SUPPRESSOR ........... . $19 
S10 6 CIRCUIT SURGE SUPPRESSOR .. ....... $29 
P15 MONllOA BASE • 5 PLUGS w/SUAGE0 NOISE & 
MODEM PROTECTION • DISK STORAGE ....... . $89 
UIOOO POWER SAVER 1000W U.P.S. (BY lOPAZ) w/4 
OUTLETS AND TRUE SINE WAVE .... ..... ... CALL 
U400 POWER SAVER 400 WATI .... . . . ......CALL 

~ 
BC-425 WATT S.P.S. 30 MIN . ....... .... ... ... $419 
BC-675 WATI S.P.S. 70 MIN.. ..... . ... ....... $625 
BC-1000 WATI W/SELF CONTAINED BATI 40 MIN.$939 
SAFE (SAFT) SPSIOOO WATT SINE WAVE .... .. $889 

MONllORS a TERMINALS 

NEC MULTISYNC . ... ........ . .......... . .. CALL 
TECMAR RGB HI-RES ZVM-1360 ............. $498 
ZENITH ZVM-1240 (IBM) FLAT SCREEN .. .... .. $149 
ZENITH zvM,1360 &40x400 - . - . . .. .. . . . .. - .. . $498 
PRINCETON GRAPHICS ALL MODELS ._ . . ... .CALL 

OTA.TUNG 
ONE YEAR WARRANTY , 30 DAY SWAP-OUT 


CM-1360 640x200 RGB, 13" G/A SWITCH ....... $339 

CM·1380F EGA 640x350 AES 13" G/A SWITCH . $450 

TEGA-22 256K EGA 1h CARD W/HGC, CGA, MDA $245 

1222A 12" GAN. OR AMB.. .. ......... . .... . . $109 

1422A DUAL FREQ. TLT/SWIVEL, 14", GIA . __ ._ . $139 


ALIMK 
PC-TERM EMUL WY-SO, TVI 925, IBM-AT KB. 
FOR MULTI-USER PC-SLAVE BOARDS . ..•..•. $425 
220 EMULATES DEC VT 220, 100, 52 .... .. ... . $449 

WYSE 30 . .... . .... . .......... $299WYSE WYSE 50 . . . . .. . .. ........... $399 
I • I • WYSE 60 . . ....• . ... .. ..•..... $475 
LIBERTY FREEDOM ONE . . ...... . .......... $395 

PRINTERS a BUFFERS 

M-1109 100-25 CPS P & S, TRACTOR . . ....... . $199 
M-1509 180145 CPS P & SW/TRAC ...... .. ... CALL 
M-1409 AS ABOVE 110 COL, PARA .... .... ... CALL 
M-1709 240/50 CPS " PAPER PARK" FX-286 & IBM 
PROPRINTEA COMPAT AUTO SHEET LOAD ... CALL 
HR-35 36CPS DAISY, WIDE CARR. .. .......... $729 
HR-20 20 CPS __ ... ___ .. __ ................. $349 

CITIZEN. 
MSP-10 ........... $298 MSP-1 5 . .. . .... . .. $375 
MSP-20 ........ .. . $339 MSP-25 ........... $475 
1200 ............. $185 PREMIERE 35 ..... $459 
CORDATA LP'300 LASER .... .... . ... . _. _.. $2,175 
HANZON BUFFER 64K·256K S0 S, S-P, P-S, P-P . $265 
STAR MICRONICS SG-15 ..... ..... .. .. .... .. $369 
TOSHIBA P321 PARA. & SERIAL .. _...... _... $509 
TOSHIBA P341 ...... . .. .. .. ..............$899 
TOSHIBA PRINTERS ...... ___ ... _... _ .... CALL 

XEROX /Diablo 
DIABLO 025 ........... . . .... - .. - . .... $475 


[1.prp~<:, 

DIABLO 635 _. _ ... . ........ . _ ... . .. , __ .. ... $815 
OIABLO DBOIF ..... _.. .... _.. ... .. . .. ... $1 ,398 
DIABLO 34 La ........ _... _............... $939 
4045 LASER WITH COPIER & 512K RAM . . .. . $4,798 

SCIENTIFIC/INDUSTR.IAL PC BOS. 

AJO 64-100 ............. _... ... __ .. . .. ..... $315 

AJO 64-PC .... ............................ $396 

O/A 64·100 . . ...... . . .. ...... ...• ..... ..... $236 

O/A 64-PC . . ......... . ....... .. ........ .. $468 

1018-PC 96 TTL INPUT LINES .... .. ........ . . $446 


SCIENTIFIC SOWTtONS (TECMAR) 
IEEE 488 .. . ... .... .. .......... ... ... ..... $239 
LAB MASTER . ................ ... .. . ... . . . $859 

S-100 BOARDS 

ONE STOP SHOPPING FDR ALL OF YOUR INTEGRA­
TION ANO POST SALE SUPPORT NEEDS. WE HANDLE: 
CCS, COMPUPRO, DUAL, l.C.M.. ILLUMIN. TECH., 
LOMAS, TELETEK, MULLEN, P&T, INDUST. COMP. 
DESIGNS, TARBELL, ETC. THIS MONTH'S SP£CIALS 
AR£: 
ICM CPS-16/256K-6 MHz .. ............... .. . $495 

ICM CPZ-186-1 Mb ... . .............. . .... .. $995 

ICM CPS 0 186/256K .... ............ _........ $949 

COMPUPRO DISK DRIVE BRACKETS ....... . .. $25 


HARD DISK a TAPE DRIVES 

PC-INSIDER, PC-OUTSIDER & AT0 INSIDER HARD DISKS 
FOR IBM AND COMPATIBLES SET-UP 10 BOOT FROM 
HARO DISK WITH ALL NECESSARY HARDWARE ANO 
PC,STYLE CABINET FOR EXTERNAL DRIVES. 

20Mb PC-INSIDER .... . __ .. _.. , .. s399 
38 Mb PC-INSIDER ST-238 ..................$498 
51 Mb PC-INSIDER ST-4051 . ........... . . . . . $888 
51 Mb AT-INSIDER ST-4051 ...... ..... ... . . .. Sn8 
85 Mb AT-INSIDER MC-1325 ... .... ......... $1,195 
ALLOY FT-60 60Mb c 1.8Mb/Mln, For PC Compat.$699 
IRWIN 10Mb TAPE/PC or CPRO • Requires CDOSS369 
IRWIN 20 Mb TAPE • .. • . .. ...... . . . . . ... • . . $469 
TECMAR QIC 60 AT INT 60 Mb TAPE . • ... ... $1,139 

BARE WINCHESTER DRIVES 

SEAGATE ST-225 .. . . . ... ......... ... ... ... $309 
SEAGATE ST-4051 51 Mb, 40mSEC, FH 51/•" - - .sns 
QUANTUM 0540 43 Mb, 45mSEC, FH 51/•" ... .. $798 
MICROPOLIS MC-1325 85 Mb, 28mSEC, FH5V• " S1,198 
MAXTOR XT-1140 140 Mb, 30mSEC, FH 51/4' .. $3,289 
MAXTOR XT0 2190 190 Mb, 30mSEC, FH Sv.'' . $3,895 

FLOPPY DISK DRIVES 

MITSUBISHI 2894 FH 8" . $465 2896 HH 8" .. $425 
MITSUBISHI MF,501 48TPI . $95 MF-504 96TPI . $129 
TEAC FD55BV 48TPI . ___ . _ .. _... ___ .. _... .. . $89 
TANDON TM 50 48TPI ... ...... .. ..... ....... $75 

SOFTWARE 

WE SELL ALL WELL KNOWN BRANDS. 
ORDER CORRECTLY/ 

"OPENED" SOFTWARE IS NOT RETURNABLE/ 
NEWSTAR NEWWORD 2 ........... ... .... .. $139 
NEWSTAR N£WWORD 3 SPELL CHECKER, INDEXING, 
CONTENT TABLES, MACAO'S, SHORTHAND KEY· 
BOARD, MULTl,TASKING WORDSTAR COMPAT . . $225 
BO SOFTWARE C COMPILER 8" SSDD 8 BIT __ . $95 
MICROSOFT - ASHTON°TATE . ..... .. ...... - 38% 
MICROPRO - MULTIMATE - P.F.S• ........ . - 41% 
BORLAND INT'L TURBO PASCAL, ETC. .. .. .. - 41% 
MOST OTHER PC PROGRAMS ._ .... . ..... .. - 41% 

MODEMS 

mt~hO~T.Jfil! 
PAOMOOEM 1200 . . $249 PROMODEM 2400 .. CALL 
PROMOOEM 1200G _... .. $179 2400G ___ ... $339 
PAOMOOEM 1200B WIMIAAOR ........ _ . ...$139 

CTS 2424 AOH ASYNCHISYNCH. HAYES 
COMPATIBLE 2400 BAUD . .... . .. . ...... .. . . $269 

Mulb~·MT224EH MNP ERROR COAAEC . ....... __ . . $469 

MT224ER RACK MOUNT WIEDC .. ...... .. _ . . $465 

U.S. ROBOTICS COURIER 2400 . . ... ... .. .. .CALL 
U.S. ROBOTICS AUTO DIAL 212A 
W/TELPAC·MS-DOS .. . ..... ..... ..... .. .... $285 

<lfi3 COD<:. i-._~....'= == =====ON LY .1<111 
11 ~ ., 11, • .., 1, 11, /\tt r••l11 n·" ,1 J!11' 1 1111 ::i() , , • ..,,.,, 1t111q !1 1 or ( r1·c11! r...... vr1-. 111l1111• p1uc 11.t-.;•.., 1\11 r1111•..,&..1v.1d 1h1l1ly sut11c•r t l o ct11riqt' ~ - • ..,... TM 
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ENCLOSURE PRODUCTS 


• 	Tape and Hard Disk Drives 

Enclosures for all Major Micros. 


• 	 Single Board Computer Packages 
• 	Custom Design Available 
• 	Class 'B' Certificat ion Support 


Can Be Provided 

• 	Call For Pricing and Catalog 

( lVlicroware Inc. ) 
41711 Joy Road • Canton, Ml 48187 

(313) 459.3557 

Inquiry 233 

8051 
PASCAL 

MS-DOS Cross Compiler 
Generates ROMable HEX files 

• Separate Compilation 
Includes Linker 
Two Memory Models 
On Chip RAM 
External RAM 

' 	 Access to BITS, PORTS , SFRs 
• 	 Interrupt Routines 
• Compact Run Time Package 

Source Included 
Assembler Compatible 
Only $395 Complete 

SCIENTIFIC ENGINEERING LABORATORIES 

104 Charles Slreet . Sulla 143 


Boston, MA 021 14 T~l 617 262 3903 


Inquiry 317 

DATA ACQUISITION TO GO 

INTERFACE FOR ANY COMPUTER 


FREE IBM SOFTWARE 

Connects via RS-232. Fully IBM com· 
patible. Built-in BASIC. Stand alone 
capability. Expandab le. Battery 
Option. Basic system: 16 ch . 12 bit 
AID, 2 ch. D/A, 32 bit Digital 1/0. 
Expansion boards available. Direct 
Bus units for many computers. 

(201) 299-1615 

P.O. Box 246, Morris Plains, NJ 07950 

ELEXOR 
Inquiry 124 

RS232C IBM PC Competlble 
Paper Tepe Trllnemltter/Model 612 

Slops and slarls on characler al all speeds. 
uses manual con trol or X·on. X-ofl 90-260 
volt. 50-60 Hz power. 50-9600 baud, up to 150 
char/sec synchronous or asynchronous: 
galed interna l or external clock. RS 232C, 
currenl loop or parallel output. reads 5-8 level 
tape . 7-11 frames per characle r. even or odd 
parity . Desk lop or rack mount 

Addmaster Corporation , 2000 S. Myrtle 
Ave., Monrovia, CA 91016, (818) 358-2395, 
Telex 674770 Addmaster SGAB 

Inquiry 5 

HARD DISK ACCELERATOR 
• Caching eliminates repetitive 


disk accesses 

• Use up to 15 Mb of extended/ 


expanded or 500 Kb of standard memory 


DISKETTE ACCELERATOR 

SCREEN ACCELERATOR 


FAST - FRIENDLY - SAFE 


VCACHE 

GOLDEN BOW SYSTEMS
t·.
Sd&d5S3I 	 2870fll lh AYenueA or · Suile 201 

shlppinQlhandling SanDiego. CA 92103 

~~~i~ 15~~~tg~'!:1 . 619/298-9349 

Inquiry 150 

Set up a complete
graphics workstation 

on your PC for 
under $100 ! 

MicroPlors enhanced PC-PLOT-Ill graphics 
emula1or software package enables IBM PC 
and compalib les lo appear to a mainlrame 
as a DEC VT-100NT-52. a Re1rographics 
VT -640. a Teklronix 4010/4014 or a 
partial Teklronix 4027. Over 12,000 copies 
are currently in use world-wide at major 
corporalions. educalional lacililies. research 
labs and independenl consulting lirms. 

For more informalion call toll lree 

1-800-654-1217 --·~ 
659-H Pali< Meadow Road 
Westervllle, Oh 43081 614/882-4786 

Inquiry 418 

Dii~LEA INQ TEO. 
1 549 oo· F.o .a SANTA ANA 

"Ci\U,ORNIA AE$10EHT$ ADD 6lili SAL.U f .u 

P C HORIZONS, INC. 
1701 E. Edinger. Sis. A6, Sanlll Ana, CA 92705 

(714) 953-5396 

Inquiry 257 

Works with any standard Canlron lcs parallel 
Interface • Reset button • Multi ple copy 
repeat !unction • Auto diagnostics • Sell-test 

Order by Check/MO or VISA/MC/AX 

I J:f111f•W:t• Call Toll Free.,,[a ,r.; USA: 800·533-8049 
[ COMPUTER PRODUCTS ) CA: 800-624-5628 

330 Central Avenue• Fiiimore, CA 93015 

Inquiry 420 

LOW COST UNIVERS A L 
PROGRAMM ER KITS 

" NO PERSONALITY MODULES REQUIRED
" ON LINE HELP ANO MENU SELECTION 
• ON BOARD 110/220V POI/ER SUPPLY 
" FAST PROGRAMMING MOOE AT 6V VCC 
• BUILT IN MONITOR FOR 1/0 OEBU6 
" CA D PCB. SILKSCREEN & SCHEMATIC 
" SOFTWARE DRIVERS FOR MOST PCs
• SUPPORTS ALL SY EPROMS. EEPROMS 

ANO INTEL MICROCOMPUTERS 
KITS FROM $125 ASSEMBLED $295 
DRIVERS S3S SHIPPING S~ 

VISA & MASTER CARO ACCEPTED 

B&C M JCROSYST E M S 

6322 MOJAV E OR. SAN Jose CA 95120 
PHONE (~08)997-7605 TELE X ~995363 



------------------------------- --

ome PC usen1 ere snobs/ 

In th is day ol Young Upwardly Mobile Pro­

ssionals, some people won't even try our 

·eat sollware because ol the stalus stigmas 
1ached to 11. Why, you ask? Because or 
1me of the same status symbols that make 
1me people wan I 10 drive BMW's and wear 
1nulne ROLEX watches. "Affar all, " they 
1ason, "whar II some one from Iha olllce 
rw me using a $6.00 sollware program 
stead ol lhe lalest version of Slar-Word-D­
irlact-Plus? I might loose my keys lo the 
recul/ve wash room or something." 
We're sorry It you have fallen Into this s!a­
s trap , The truth is our modestly priced 
11tware is some of !he bes! and mos! sophis­
:a1ed you can buy anywhere al any price. 
'ould ii make you feel better II we Increased 
"prices 50 times and added a fancy copy 
otactlon scheme? 
Think big! Dare 10 be dl!lerenll Why not 
st tell the other YUPPIE'S at the o ffice that 
1U're buying an ounce of gold with the dll ­
rence you're saving. You may start a new 
md. and may even corner the gold market 
the same timer 
Siii/ not convinced? Well, here is just a 
1mple o f our ever growing library by cate­
1ry: 

APPLICATIONS 
;NEALOGY ON OISPLAY 1190) 
::NEAlOOY · FT (#240) From _,rneCone soltwarl! . 
-aELMAKEA (11-46) Our fe vonte label hie ,imd 
1ker. Menu dnven. 
1MILY HISTORY {1361) Family t1 Js1ory. ancestor 
d decendont chans. Sample programs. 
IRU LETTERS (1368) LOTS or samples OI the 
)91 commonly 1.1.seCI business 1euers. MOClilyl 
:-SPRINT (15071 Dttlailod lnslruc11on on how ta 
ubte your compu,el"s speed for less than $50.00. 
WOS-CPM/80 INTERFACE 1•561) CPM loversl 
ls progren"I enows you to 1ransler lnlorma1lon 
rween and omul111e C~M and MSDOS. 
!ME ORAM/BREAK OOWN/FOREWARD (•477) 
1co'"'er 1r.e wcn:ls lnhe,en1 in your pnone numbet, 
g1e11u anagrams. 

1E WORD OIGITIZED (i494. 495. 496) A cano­
1pher's d1oam. Loearo and display over 100,000 

:eUons. 

) LETTERS 1•300) Most commonly used form let· 

s, and buslnoss appUcatlons nl your flngonlps . 


COMMUNICATIONS 
IODEM !•310) Wllhoul • doubl tho tB!lest •nd 
n communications soflware you can buy at any 
Ce. 
-TALK {1116) The cta.sslc"'Froeware" communlca­

, program. 

BS j lf212) Become a SYSOP end slan e bullelln 

U'd. 

tO MET f13J3) Bolletln Board Systom. PerhBP5 

eas•est to run. 


OCOMW (111499) Communlcallon sol twaro 1ha1 

kos a hacker's d•eam come truo 


DATABASE 
VCR dBASE (#4931 Keep track of those t11vor1to VCR 
tapes lhat you never can seem to find when you want 
them. 

DATABASE PROGRAMS 
PC· FILE (lll5) Perhaps the granddaddy ol usor sup­
ported database programs hom Jim Bu11on . 
NEWBASE j1238) Menu dnven database tor tno 
beginner. 
PC -DBMS (1383) A re lational database manage­
ment system that provides on-line help and screen 
editing funcllons. 
CREATOR {111339) Crea1 e, repon and sort makes 1hls 
a supor database management system. 
MA.fl MA.STEA (#481) EMiiy sort. Index. and hs l 
your multfp le maillng data bases. 

EDUCATION 
EQUATOR (#249) A teaching tool tor math, science 
a.nd fl nance. 
PC-TUTORIAL Ci403) A ltrst course in compuler 
usage co...erlng various aspects of MS-DOS. Good! 
PC-PROFESSOR (# 105) Learn Basic the.easy way. 
One 01 the best tutotials on BASIC. 
PC-DOS HELP (1254) Type "help" lor the DOS 
command you lorgot. 
PC PROMPT (#558} Fascinating on line memory 
resldenl DOS helper lhat also suppons BASICA. 
EOLIN, DEBUG , and TURBO PASCAL 
PC~SPRl~T (#507) Tutorial on how to triple your 
PC's speed. 

FINANCIAL 
PC-CHECK MANAGER (1275) Keeps mulUplo 
checkbooks in balance. 
TAX FILE DBS (1295) Tax JOCOfd keeping system 
tha1 $a\'8S you money on April 15. 
PORTSWORTH PACKAGE tJ10t) Evaluates your 
ever-changing stock pottfol1os. 
PC-GENERAL LEOGER (•237) An exceptional 
accounling syalem. Used by some CPA"s. 
LOAN AMORTllATION (1399) For output to SC teen 
or printer. lots of on-line help. 
MA. BILL (#469. 470) Prepare Invoices. client repon. 
auelit lrail. etc. 
ANALYTlC CALC (#430-432) 3 01slt; sel. Compteto 
spreadsheet, oatabase. graphics. word processor 
• fa sssll 

PC ACCOUNTING SYSTEM (•559. 560) General 

purpose ledger sys1em lhat lnclude-s payroll . depre~ 


clallon, accounts receivable/payable, in'"'enlory, 

processing 1099·s and a good general IMtger. 

PC-PAYROLL (#565) Handle atl payroll problems 

with th is co mpfe1e rnenu~n...en payroll system. 

Includes toxs. roports. forms. etc. 

SALESEYE (#501 , 502) Never lel another prospect 

or lead gel away! Prints memos and teuers as welt 


GAMES 
TOP GAMES (111274) The most requested arcade 
type games. 
ARCADE GAMES 1#293) Another goodlebog ot lop 
arcade games. 
PC JR GAMES (#35'4) Games thal will work only on 
PC JR. Combal, Dungeons and Dragons, Global 
Thermonuclear War. 

MISC GAMES (if39CIJ Good selection or educational, 

advenlure, and arcade gnmes. 

PINBALL RALLY (#557) You asked for ill Hore are 

1nree pinball games ths t vary In complexily, PIN­

BALL. RAIN. TWILZON2. 

ONO (#567) Dungeons and Dragon.!, lhis uses 1ex1 

characters Instead ot graphics. 

REFLEX POINT (1487) Sell styled action game sim­

ilar 10 ROBOTECH cartoon series. 


GRAPHICS 
PC-KEY DRAW (•344-345) A small CAD system. 
Lots ol domonsirauon mes. 
PC-PICTURE GRAPHICS IW136) Orawlng package 
allows you 10 zoom, color, end store pictures. 
PC-GRAPH (#4 18) Allows usor 10 create graphics 
from PC- File report hies. 
PRESENT (#471) Profes.slon11 stlde shows ore 8 

snap with 1he advanced graphic tea tu res of this pro· 
grim. Includes a screen " c11p1uro... 

LANGUAGE 
CHASM (11 0) Cheap assembler wlln 1u1oria t. 
XLISP (• t48) Lisp language ln1erpro1er. 
PROLOQ A UNIFORTH ( ..17) Compteto with editor 
and documentation. 
ESIE (#398) Build and generate an expert system In 
a uash. 
P· BASIC (1381) BASICAwork·a- llke lor clones, elc. 
TINY PASCAL COMPILER BUILOER (#540) Learn 
10 create your own Pascal Compiler end language 
compllor/s.avlngs anel Investment ponfollo. User 
friendly! 
SCAEENCODE f1503J Build your SCr'een applleo­
llons and watch SCREENCODE genttrele lhe code 
lor OBASE II and Ill, BASIC, and more. 
VISIBLE PASCAL COMPILER (•51 0) Wetch your 
p1og1am s1ep thiough its rou1ines as you leatn 10 
program It In PASCAL 
EXTENDED BAT:CH LANGUAGE 11124) Me~es the 
PC do menia l tasks you never thought possible. 

MATH ANO STATISTICS 
EPISTAT ( lf88) Sta1is1icel analysis of smell 10 
medium·signed data samples. 
STAT·TOOLS (#509) 11ol2) Do single size experl­
menls, studen11zed ranges, calcu1a1e the size 01 spe­
c11ic sample sizes. 
STAT-TOOLS (#5091 12 ol 2) Do ealculal;ons that 
require tho en try of original observations. exacl ran · 
domimlion tests. meon squnres, olc. 

MUSIC 
PC·MUSICfAN (lll127) Compose music on your PC, 
save and play again. 
PIANO MAN (#279} Play your keyboard like a pl&no. 

PRINTER UTILITIES 
SIDEWAYS (#265, 411) Prinls toxt sideways on an 
Epson pnnter. 
SETPRTR (179) Sets up Epson prlntor from a monu. 
PRINTER UTILITIES 11411) Smorgasboard ol utlli­
l les and tools . 
EPSON PAINTER UTILITIES '(l326) Spool. sot up 
rout ines all designed tor Epson codes. 
BANNER (•366) Make tong banners with l•rge tel­
lers. Includes MS· FORTRAN source codes. 
WSMMX80 (#526) Allows Word Siar 10 print more 
ways lhan you Imagined on an Epson/Compalible 

punter. Useful lo r ma1homa11col ano sclonti llc 
no101lon 

SPREADSHEET TEMPLATES 
PC.· CALC (#199) Fabulous 123 work·D·H'lco lrom tho 
au1hor ol PC-Fiio. 
LOTUS 1-2-3 TEMPLATES ANO MACROS ('406, 
414) Why spend hours wul lng your macros when 
those are ready made? Modify !hom yoursol l. 

TEXT PROCESSING TOOLS 
WOROSTAR AIDS (13751 Collection ol Iha most 
useful u1Ullies for 1he Wordstar u$er. 
PC OUTLINE (141 4) Crea10 aod collapse and out· 
Uno. Gresl tor plaos. essays, olc. 
PC·STVLE (ISOS) Bouer lhen your h igh school Eng. 
Hsh ceacnerl Analyzes your writing abHity. 
POLYGLOT l LETTERFALL (#542) Two eduea­
fional programs to me1ch senlences, words, end 
defin itions. O&S's. Typing 1utor is greeU 
SIOE WRITER 1•523) Print your text Illes sideways. 
Allows lhe i32 column bauior lo be bro'ken. Great 
for lorge spread sheets. 

UTILITIES 
GtNACO (llf66) Polished rou1lneswrit1en in basic for 
any boglnner or oxpon. Wo tove ltl 
ULTRA-UTILITIES {# 133, 245) Aocover lost Jiles, 
mOCl lly sectors, e1c. L11f.e Nonons. 
SYSMENU (#250) BuHd a meno drilf'en monu sys­
lem, Excellenl for herd di.sh. 
PC- DESKMATES ("4051 eenot lhan Sidekick mnel 
all ol lhe rest ol lhe mDmory resldDnt Clos1nop 
utl lllies. 
ALIGN (•217) Disk Allgnmen1 tool. 
TOP UTILITIES (111273) All ot the mosl requested 
utllilies on one disk. 
NU MZAP ( #264) AemoYes llne numbers lrom BAS IC 
progrems. 
UNPROTECT (t-414) Various rout ines to disconnect 
prolection schemes. 
PATCHES 1•376) Make Dae• up copies 01 some or 
the mosl populer commerci.11! programs wlrh lhfs 
col lection. 
OOSMATIC IU9ll) Fabulous task·swltehlng and 
menulng utlllly !hal allows several. 
PC·TOOLS (111536) \..ots ot uselul utililies wilh both 
EXE and " C" source codo. BROWSE. DUMP. 
MERGE, WORD COUNT. ROFF, GAEP. ere. 
DBS-KAT t•s.37, Diskelle cataloging sys1em for 
archival purposes. Dolabaso can hold up ro 9,999 
di9keUes and 16,000.000 lites, 
STILL RIVER SHELL (•481) An enhnncomonl of lhe 
PC-DOS wotklng en'"'ironmen1 . Fesler and uses Key 
Commands. 
PC-PROMPT jM558) The on·lioe mode meke.s lhis 
memory resldonl ullhty tops, Great tor boglnn0:rs 
and odlo'&nced use~ alike. 

WORD PROCESSING 
PC-WRtTE (#78) Oor most popular lull roaturod 
word processor lhat is ec1ually fast or lhan Wordl!lter. 
OICTIONARY (1378) Oier lonory type spellln9 
chocker. 
PC TYPE (#455) Jim Butlon's c-0nlrlbution Co a full 
fledged word processor. 
NEW YORK WOAD (#528, 5291 Powerful worcr pro ­
ce.ssor that crea tes keys1roko macros. split screen 
edl l ing. malt merge and more. Walch ou1Mlero~Sofll 

Inquiry 195 

---------------- -----------------,

ORDER FORM I 

I 
LONE STAR SOFTWARE, INC. 2100 Hwy. 360, Su ite 1204, Grand Prairie, Texas 75050, (214) 647-1010 1 

No CO D's or Purchase Orders 
U.S. Funds On ly 

Foreign Orders add $5.00 
to all Shipping/Handli ng 

We Warranty All Disks Against Defects 
In Duplication 

HIPTO: 

:HAAGE MY: 


1 MASTERCARD 0 VISA 


ARD NO. ___________________ 


XPIRATION DATE--------------- ­

IGNATURE 


TOTAL# _____ • $6 = 

DISK DIRECTORY • $6 = 
(Explanallon ol all fifes & progran1s) 

OTHER 

SUBTOTAL 

TEXAS RESIDENTS ADD 6 '.0'11. TAX 

SH IPPING AND HANDLING 
(1 @ $1 .00 and SOC tor each add!tiona l d isk) 

PLEASE ENCLOSE CHECK WITH ORDER 

01ss6LonoStarS01tworo. lne. 

I 
ENTER DISK NUMBERS DESIRED: 

1. __ 13, __ 


2, _ _ 14, __ 


3. __ 15. - ­

4. __ 16. __ 

5. __ 17. __ 

6. __ 18. __ 

7, __ 19, __ 

e. __ 20, __ 

g ___ 21 , __ 

10 __ 22 __ 
I 

11 , __ 23. __ I 
I 

12. __ 24. __ I 

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

http:commerci.11


• Use any Compatible Drive on 
the AT Controller 

• For DOS, UNIX, XENIX .. . 

• Plug-in Installation 

• Includes set-up and low-level 
format 

DUB-14 
GOLDEN BOW SYSTEMS 

sg5 f.· 2870 Fillh Avenue
S3 shipping/ · Sui le 201 
handlinq San Diego, CA 92103
Calilorma orders 
add6% 619/298-9349 

Inquiry 149 

8051 

8048 


SIMULATORS - CROSS ASSEMBLERS ­
PROGRAMMERS - SIM51 and SIM48 Soft­
ware Slmulalors run on IBM-PC, CP/M-80, 
MS-DOS. Designed for validation & debug­
g ing application software. Simulation 
includes all on chip functions plus expan­
sion chips. $250, one year FREE updates. 
Formats: PC-DOS 2.x DSDD, CP/M-80 8" 
SSSD, many 5V.- ' formats. Cross Assemblers 
and EPROM pgmrs also available. Logical 
Systems Corp. 6184 Teall Slation, Syr., NY 
13217. (315) 4 78·0722. 

loGlcal .SY.stems 

Inquiry 191 

Motion Control & 
Data Acquisition 

Smart 2 Axis Motion Controller: For ma~ 
types of motors & encoders. Nsw l.C. (from HP) 
allows changes & monitoring on the fly. Optlcally
Isolated W/SOFTWARE S350. 
Four Axis Stepper Driver: With SOFTWARE & 
motor for Instant automation. $95. 

:rn81u~~~2't~~~~~re~~~me"l,"a~dt!:~~e6ig~:;ir:
WA~E $500. Also: 12 Bit NK Relay Driver, Real 
Time Clock. Circuil developers Proj&et Book $25. 

~~~~ir~_d8~~h~:i"ag~~11e~\ ~gr~~:;g~~ 
~g~n8c,,~::ds. like lhose above, on a 50 ft. 

Pleaseca11(415) 755-1978 for free literature. 

( omputer(G tinuum 
75 Sou th gat e Ave . S uite 6 
Daly City C A 9 4 0 15 14151 755·1978 

NEW! 

-~ 
KEYBOARD PROTECTOR 

Remains In pla'°" during keyboard use. Prevenls 
damage from llquld spills. dust, ashes , etc. Fits 
llke a second skin, excellent feel. Available for: 
IBM-PC, AT, Apple (all) , Compaq, Model 100, 
NEC 8201 , C64, Zenith 150, DEC, Kaypro, 
KB5151 , AT&T 6300, WYSE 50 and many 
oth ers, Send 529.95, check, M.O., Visa & MC 
Include exp. date. Specify compuler lype. Dealer 
Inquiries Invited. F1ee brochure avail. 

Merritt Computer Products, Inc. 
2925 LBJ Fwy. #180 I Dallas. Texas 75234 

(214) 339..0753 

ff _...,.. 
~ 

Inquiry 218 

VT100 VT220 

TEK 4010/14 


Emulation from $89 

GMS emulators turn your PC" Into lull-featured 
DEC Color termln11l1 

True 132 columns. VT100 line graphics 

Sottkeys, DOS key 


ASCII and binary Ille 1ransfer KERMIT 

38400 Baud, ANSI Color 


Fast, Compact (less lhan 70k), EHicienl 

OPTIONAL 4010/14 GRAPHICS 


CGA, EGA. Herc 6300, 3270 suppor1 

Coming soon: TC/IP support. PC4105 

Join lhousands who have discovered GMS's 

4 year record of 


quality emulation software and suppon. 


General Micro Systems 

PO Box 5330 


Minneapolis, MN 55343-1553 USA 

(612) 944·0593 

Call for Free Information Package. 
•AJso 	rtJns on XT, R. 3270 PC, Jr and compatibles, 

DEC Is a trademark of Oigll.al Equlpmen1 Corp. 

Inquiry 141 

A professional package enabling you to 
design, edit, print (, plot electronic 
schematics. Supports "A" - "E" size 
sheets, over 2000 Unique Library Parts, 
Auto Panning, Part Rotation, 5 Zoom 
Levels. Rubberbanding, Powerful Macros, 
HI.Res Color (, Monochrome Graphics, 
Much More! $495 Includes Everything. 

Call or Write for Free Demo Disk. 

OrCAD Systems Corporation Nifl3 

1049 SW Baseline St. Suite 500 lmJ:l 


Hillsboro. OR 97123 

(503) 640-5007 


CHANGING SYSTEMS? 

What Happens to Your Data? 


Does JUST Media Conversion 

Solve Incompatibilities? 


WHAT IF •• . 
everything is changing, including your software. 

hardware, operating systems and media? What 

happens to your IPl'lldlhlltdata aoo formulas, 

dat1b111 structures and/or word processing 

documents and codes? 

What do you do, and what is the cost? 


We Meke lncomp1tlbl1 Dall Compallblel 
The source can be mainframes. minis, micros, 
dedicated word processors or typesetters. 
ADAPSD member. 

Compullabl T111nall1Drl, Inc. 213-462-6222 
6565 Sunset Bl., #301 Hollywood, CA 90028 

Inquiry 79 

INl-10/AT 

PC-AT EXPANSION CHASSIS 
• Full 16-bil PC·AT bus 
• 10 slots 
• 250W power supply 
• Two fans 
• Direc1 extension of PC-AT bus 
• No software chanQes needed 
• Inexpensive, simple. altraClive 

O..lllr lnquf,... lnvtted. 

Uat Price $1 ,400.00 


/NI Computer Products 
6915 Highlech Drive 
Midvale. UT 84047 

(801)561-1100 
Conlad Marie Jenkin• 

Inquiry 167 

. 
Inot only a 

prin ter burl er I 
THIS IS THI MOST SOl'HIJTIOA l ID 

PRINTER DUFFER - MULTIPLEXOR - SWITCD 
WITH TWO ssrARATI ltlPUTS ISIRIAL AHO f'ARAl.LILI AN O 
TWO SIPARATI OUlftUtJ ISIRIAL AHD PARA LLILI CAH 81 
UllD LIKI nAHDARD BUnlA . WITH Atoll INf'UT lO AM Y 
OUlf'UT 8Ul ALSO YOU OAN COMHICT 2 CO MrUllfH TO I 
f'R llfJIR, OR I COMJIU TIR lO t ,RlflTll'U, OR , COMrunns 
AND 2 PRIH11RS AND MORI • I COMPUTIR TO 3 PRIHTIRS 
OR l OOMPUTIRS TO 1 PRIHUR 
HIQH CAPACITY • 64 KB TO tH K8 AND - no IC& TO I MB 
!MODIU A AH O Bl PAUSI, COPY AN D ABUT PUN OTI OJ4$ 
SIRJAL f'ORn WITH , OR • BJTS WORD LINGTH, t OR 2 nor 
lllT, PARITY, XOM/)(01'. OTA. Art 

008- A· ..K I 195 000·8·1..K I 255 l'I 

ALSO, WI HA.VI THI MOST COMP'LITI DATA CO .. Vl.RTIA 
UHIT COJfVIRTS RSU2 SIRIA.L TO ClttTROt-l'lCS PAAA LLJL 
OR VICI VIAU. JUST BY MOVIHO JUMPIRS RAUD RATI .urn 
PROTOCOL. JULLY PROORAMA8Llt PROM It.fl to 19200 &AUDI 
IHOLUDIS • DlR, ATS, XOt'/XOPI, PARITY. t \ 1:1 

DOU I 80 l" I ~LJ~ 
l" Jl"'ower ' "''"h ••''°' "l .. MOT111d1J1h~ ~ ~ 

~ serialOpa.raUel 
DCU bi-directional converter 

INTECTRA lnr.- De,ttlt 

;:.1~• •nA teittTICRM114 AL.f!I LVD 

M.OUMTAl.M YllW - CA·'HIHI 


- - (415) 967- 8818 TX 345545 

http:Oigll.al


DISK DRIVE 
CONTROLLERS 

From National Computer Ltd., Japan's 
premier maker of controllers 

CHIPS 
256K 0-RAM (set of9) . .. .... ......S27 
64K D-RAM (set of 9) .......... .. ... s9 
V-20 (8 MHz) ............. . ... .S10 .95 

INTEL MATH 
CO-PROCESSORS 
8087 ... .. . .... ... . .. . ..... ....S125 
8087-2 . .... ....... .. ..... . ... .$1 79 
80287-6 ... .. . .............. .. .S225 

• These compact AT-compatible controller 
cards are among the smallest available. 

• Co-resident, IBM-COMPATll3LE 

NDC 5126 AT Winchester only .......S179 
(a h:tlf card-so small you won't believe 
it 's AT-compatible) 

DC 5125 AT Winchester/Floppy . . ..S189 
NOC 512 XT Winchester only .......S79 

DC 3011 SASI Controller ...........S9 I 
DTC5 l 50CX Data 'lechnology ...... ..S99 

BOARD LEVELPRODUCTS 
FROM MYLEX 
Multifunction card 

0-K ...... .. . ..... .... .... . ...S82 
584-K ........ . . ......... .. ..S123 

Envision I (mono/color/graphics) ....S 147 
Envi ion II (mono/color/graphics, 

char. RAM enhanced modes)......S156 
Color Adapter I ...... . ...... ...... S77 
Color Adapter II . . ... . ............S83 
Business Master I (mon/par adapter, 

enhanced text modes) .. . ........S80 
Business Master II (high-res. mon graphics, 

enhanced text modes) ....... . ...S9 J 
Enhanced Graphics Adapter .. . .. .. .5279 

(EGA, CGA , MDA, llGC compatible) 
Advanced Graphics Adapter I ..... . . S345 

(high-res. 800 x 600, CGA compatible) 
Advanced Graphics Adapter II .......S605 

(with 80186 mulli-proce or) 

• Hard disk drive on a plug-in card gives 
PC or compatible the storage capacily of 
an XT 

• Use EC technology for high reliabili ty 
• Fast, easy installation 
• two year guarantee-parts and labor 

21- 1egahyte .......... . . ..... ...... . $499 


30-Megabyte .. ........ .CALL FOR PRICE 


HARD DISK DRIVEKITS 
(Half height, boots from hard disk­
includes controller, cables, manual) 
20-Megabyte . .. . . .. ..... ....... . S4 IS 
40-Megahyte .. . .... ... ......... .S599 
(with Disk Manager software) 
On Track Disk Manager oftware 

sold separately .... . ... ......... 65 


FLOPPY DISK DRIVES 
360-K . ... .. ........ , ...........S89 

1.2 Megabyte, AT-Compatible . . ..... .s129 
1.2 Megabyte, PC-compatible 
(enahlcs your PC or XT to read and write 
A1~formatted diskettes) 
was S l99-clearance price OW . . ..S 129 

\1..1 
: tu r.tv1 <Ii i/" 

//-~~ I 
EGA SOFTWARE 
Rix EGA Paint .... ..... .. . ....... . S49 


MONITORS 
TTL Amber ...... .. . .. .... .......S98 

MultiSync....... ... ....CALL FOR PRICE 


HERE'S HOW TO ORDER: 
We accept Visa, MasterCard and American 
Express (no surcharge) and Money Orders. 
Minimum charge card order S25 . No sales 
ta,x outside California. (CA residents 
add 6.% .) 
Personal or company checks require 
three weeks to clear. 
We insure all orders. 
Shipping and handling minimum SS up to 
3 lbs. within continental U.S. Call for 
shipping info on other orders. 
Prices and availabilily may change. 

Returns require a111horiz:uion am! arc subicn to 

res1ocking charge. 

Normal manufacturers' warranties apply. 


01 responsible for typographical errors. 
IBM, MulllSync, McgaCard, lylcx EGA 
Paim and On Track are trademarks of their 
respective companies. 

CAU 800-443-7355 
In Calif. Call 800-345-4868 

Tech Questions 714~250-3386 

18017 Skypark Circle, Suite L, Irvine, CA 92714 MON-FRI 7AM-5PM Pacific Time 
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.Semiconductor® 

AT's and portables clones now available 

HOT NEW PRICES! WINCHESTER DRIVES 
(SW' & 3Y2")AFClones $JJOO. 

10MB Portable Shock Mount Porlable Compact 
(40g 's) ............. . $250. 
Clone XT . . . . . . . . . . . . 799. 


XT Power Supplies . . . . . . 89. 20MB Half Height ST225 . ' . . 299. 

XT/AT Keyboards . . . . . . . 69. 20MB Portable Shock Mount . 325. 

Hayes Compatible Modem 
 30MB RLL XT Compatible 

300/1200 INT/EXT ... . J~~- Kil .. . . . . . . . . .. . .. . . . 449. Mini UPS (200W) .... . . . 
· Hardcards Available . . . . . . . . 499. Ext. Drive Case with 


BOW Power Supply . . . . 169. 


Nv111111-1;; HIGH-SPEED~~~,~~,,-~ ADD-ON CARDS FLOPPY DISK DRIVES 
~ 1\~~~'t-~~ (RT-AT-XT-RLL Compatible) Monochrome Card Ill ...... . $ 79. 

HARD DRIVES 
Mother Boards 

(Expandable to 640K)
20MB AT/Hi-Speed .. ...... . $299. Monochrome Graphics Ill 
 XT Compatible Turbo ...... $139. ~A~•.;wWINCHESTER ... . ... .WITH Port Printer 9930MB AT/Hi-Speed . . . . . . . . . 499. · DSDD 40 TPl-360K DRIVE KITS 50-160MB .................. ~ Color Graphics Card V . .. .. . 79. Half Height: 

20MB Half Height/CC ...... . $379. 29. OUME/TRAK fl 142 . . . . . . . . . 79. 60MB PRIAM . . . . . .. . . .. ... $999. Printer Port ............... . 

10MB Portable 
 Multi 1.0. WITH 

Shock Mount ..... . 379. FLOPPY CONTROLLER . . 99. CHIPSPERIPHERALS
20MB 3 Y2 Shock Mount Multi Function (6·PAK Lookalike) 41128 .... . ....... ...... $ 3.25 
379. Composite Monitor . ....... . $ 79. 
Portables ....... .... . 
 Card 0-3S4K w/Soflware . . 99. 41256K-150 . . . . . . . . . . . . 2.39 
30MB Half Height (RLL) .... . 449. Color Monitors 

Hard Drive Controller . . . . . . . 99. 41256K-200 . . . . . . . . . . . . . 1.99 599. AS LOW AS . . . . . .. . .. . .. 235. 30MB Full Height .......... . 
 Hard/Floppy Controller AT . . 190. 4164 . . . . . . . . . . . . . . . . . .99 HiRes Monochrome ALL DRIVE KITS INCLUDE: 
Monitors ... ............. 119. EGA Cards . . .. .. .. .. .. . .. . 239. 8087-3 .... . - .. . .. . • .. . . 119.00 


CONTROLLER CAROi 

CABLES/MANUAL 
 Floppy Controller w/Cables .. 49. 8087-2 . · · · · · · ·.......... 155.00 


IRWIN BIU TAPE SYSTEM ... $449. ao2a1-3 . . . . . . . . . . . . • . . . 159.oo 
80287-8 .......•..•. . ' . . 239.00"OURS does what THEIRS does for a whole lot LESS!~..CALL TODAY! NEC V-20 ............ .. 14 .00 


I merican 

"Looks, tastes, and 
acts like the IBM, 
AND, it's 100% 
COMPATIBLE!" 

420 BYTE • DECEMBER 1986 Inquiry 417 



- - - -.. = = ... ...,,
-111l - ­--- - =1:. =- ­ MODEL 

1A- .. - -- ......... 

• FULL IBM PC-AT* COMPATIBIL.ITY! 
• FULL MEGA-BYTE RAM CAPACITY! 

THOUSANDS SOLD 
WORLDWIDE! 

RILL 1 
TIME~ 
PROOUCT 
SUPPORT 
AND 
SERVICE. 

VOLUME 
DISCOUNTS 
AVAILABLE! 

UNIQUE FEATURE! 
Complete Set-Up 
Software In 
ROM BIOS (No 
Disk Required 
for Set-Up) 

Complete 
Documentation 
Package with 
Full Schematic 
Diagrams 
Included 

Keyboard Interface 
same as PC-AT 

0 ATTAK-286'" MODEL II 24MHZ .. .... ... .. . . .... . . . CALL 
0 ATTAK-386'" 32 BIT MICRO ........... .. . .. ....... CALL 
0 CASES. POWER SUPPLIES, PERIPHERALS, ETC. . CALL 
0 TURBO-SCOPE'" AID BOARD . ...... .. ....... . . . $99.95 
0 ATTAK-286~ MODEL 1A BARE BOARD ... .... . . .. 599.95 

100% SATISFACTION GUARANTEED. 
10 DAY MONEY BACK GUARANTEE IF 
NOT COMPLETELY SATISFIED! 

100% DESIGNED, MANUFACTURED, 
ASSEMBLED A1IJ JESTED IN USA! 
AIT Corporation is a publicly traded 
company. Majority USA owned and 
traded on the OTC market under AITC 

I0·1 WAIT STATES! I 

Multi-Speed 
80287 Numeric 
Processor Speed-Up 
Capabillty 
Switch Selectable) 

Highest Quality 
Industrial Grade 

$499~ AMPS«ketsl 

OEM EVALUATION BOARD 
Completely Assembled 
and Tested with all 
IC's and Components 

•OKRAM 
• 8 MHZ Version, 

Expansion to 12 MHZ 

ORDER NOW! 
SAME DAY SHIPMENT! 
(FOR IN STOCK ITEMS) 

' IBM and IBM PC-AT are lrademarks of lniernalional Business Machines © 1986 AIT CORP 

Inquiry 8 DECEMBER 1986 • BYTE 421 



LOWEST PRICES 
AT System $895 
XT Portable $795 
20 MB Segate w/Controller $369 
MS DOS 3.2 w/BASIC $75 
300/1200 Modem (External) $89 
300 /1200 Modem (Internal) $99 
1200/2400 Modem $279 
EGA Card S219 
NEC Mullisync $559 
STAR LV1210 $179 
EPSON FX286 $495 
8087 $95 
8087-2 $139 
80287-6 $159 
80287-8 $229 

COMPUTER MART- c'"'°' '"- ~"'""· 

1·800-225-0105 * 1-512-836-3766 

Inquiry 424 

MOTOROLA 6805 SINGLE CHIP 
MICROCOMPUTER DEVELOPMENT 

SYSTEMS 
Two systems from TEC allow 1he IBM PCIXT/AT 10 be 
used as a complete development system lor the 
Motorola 6805 series single ch ip microcomputers. 
Model MCPM-1 supports the MC68705P3,PS.U3,US, 
R3, & Rs chips . Model MCPM·2 supports the 
MC1468705F2 & G2 cmos versions. Both systems are 
priced at $495 and include a cross assembler pro­
gram, a Simulator/Debugger program and a program· 
ming circuit boa1d with driver soltware. One serial port 
required. 

TEC 
PO Box 53, West Glover, Vt. 05875 

(802) 525-3458 

Inquiry 422 

~O!..I~ 1, 1 QI r'Ql 00,•JC l lV WO~ 10 OIOlf:(;I Y.:11 1 
....Ot(>ll.(.in"1u00c.JIN)f1tea..r..c ,, ~c.a ~SOf-IWAAiSU.11r . rt 
&.1 1 (T '°"" w 6 P ~he rr- norr-.e 10 ~fVENUf GENUJ;.TOQ 
~nct:r wtJ> ve O.lCOvcu ·a , , ~ 1rw vo•ve 10 OUI cus iomea Bui 
wno rever wn C"l ~ 11 evef/one end' uowi1h nut'l"I010U\ oonul1I) 
'1 om u ..,.. ,.,.,,..~ ... •J1L•kOvw thuniof'T'll1t.-c1 IOC: ~ ~ 

SOF!WAAE OEVELOPER 8ENEATS 
• F'fonit.i. ISUllO.l lf<N'•l<.'CllWJ • HiJhOr lO\-Ollf.lf"l)UO()O 

OI •fl.'fWOKt lfi fc 1•ocm ir.c:ludOO 
0 r a,r.c:.«1 roc:~ • i00td'N!1.f01Jer( l ms) 

P OIOC tfOI' 1 nunnsoo~cso11<:1M 
• ,'.JOOl1 1P'lf'l 1ochl11ouet • MinunoJ lfflC:tlCN'l(if\t(lliot'I o no 11 

(f'IOY01 o fl •c.<J I{..~) • lh...im ufldm OOS o nd X(Jn..t. on 
• \M luo!ty t..W'!Olr..V.Ollllflo r&.1PC. Al. 1A oorJIClQ 1 iblo~ 

SOF!WAAE USU BENEATS 
• l,Jrl ln ri. l...a txlC"l..lf' ecet~ .. PixJ,:a11lm 
• ~fl!'.lpp</IOCJt.uroi:tw1 't1 · ~I 

PYHO ai\lf" • !iarnpa1cblo 

EVALUATION Kil AVAILABLE 

)7911 S(YP A&'IC CllK:ll Smll l. llRVI Ml , C A U11A 

Inquiry 306 

• CHOPPER or • acceleration 
R/L drives deceleration 

• RS232 Interface • 1-4 axis moves 
Standard R/L Version with BASIC $9B5 
16K BASIC, R/L, Battery Backup $1335 
CNC R/L Version $1950 
Stepping Motor Tips Cookbook $B 
Users Manuals $12 

CENTROID (814) 237-4535 
Box 739, State College, PA 16804 

Inquiry 419 

WORDSTAR V. 2.26 or SuperCalc V.1. 12 
or WORD PAC (incl. 

~~~~g~:~~) a~d S39 00 
Fortran with 
compiler. • each 
Wordstar/SuperCalc includes a763 page 
Osborne System Manual with extensive 
CP/M Tutorials as well. 
Combination: Any 3 
above for $95.00. 
52 Page IBM PUBLIC 
DOMAIN $4.00 List ol 
13.000 Programs . 
Also Catalog P.O. 
Sofware fo r IBM 
Apple, C-64 , CP/M. 
MAC. Amiga . coco. 
Ask about S25 Special. 

800-221·7372 Don Johnson 
PDSC 33 GOLD ST . L3 NYC 10038 
~ 

Inquiry 423 

a •rJCJ --· -- ­
.. ··-_ J.. ..... 
~~ 

Copy, Bypass. Reset This Burrer does 
1t all II' Rugged Metal Case with LED's 
to indicate status"' Reliable Parallel 
Operation with Multiple Copies AND 
Mult.Jple Documents A Real Ba rgain I 

~~@!& ©:illlfil @3@@~ ggg 

~Call (918) '137 ­ 2600 00 
Call f or Best Pnce Cables and Switches • 

No Minimum. coo·s UC.#ptPd . Chnks clOr' 2 ._, ..ks 
3'3: t1.1rch•r'9• MCIVJSi\ Sl\ippV\9 ~ndH.lndlin9 $.S .00 
p,-,p~ids to · POB690959 • Tuln , 0k74 169-09S9 

Inquiry IOI 

A MESSAGE 

To OuR 

SUBSCRIBERS 

-->) (~ 

FROM TIME TO TIME 
we make the BYTE sub­

scriber list available to other 
companies who wish to send 
our subscribers material about 
their products. We take great 
care to screen these companies, 
choosing only those who are 
reputable, and whose products, 
services, or information we feel 
would be of interest to you. 
Direct mail is an efficient 
medium for presenting the latest 
personal computer goods and 
services to our subscribers. 

Many BYTE sub cribers ap­
preciate thi controlled use of 
our mailing list, and look for­
ward to fi nding information of 
interest to them in the mail. 
Used are our subscribers' names 
and addresses only (no other in­
formation we may have is ever 
given). 

While we believe the distribu­
tion of thi information is of 
benefit to our subscriber , we 
firmly respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to the 
followi ng address. 

-

131.!TE MAGAZINE 
ATTN: CIRCULATION D EPT. 

ONE PHOENIX MILL LAN E 
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Holiday 
Special 

$149 
pl1.111; UF>S and op110M 

· F'itJ.PC AT Pofllblo'- '-'1Ma 

·AOil-~ l •t'>l•Hicl+g1'll. ~T111 

·E~l mat11~ty 
woptlonl lC.tt.... S.19 

• AJieo,Chau•. ~ St1nd1, 
CA1'SW1119Arm1, C09)I Ho4de11. 
C&b• Olps, 1Ulc L.Jorit.1 
·~J P~•: ~&g 

!cw COMFORTctM & AOJUS!llb!t 

• N• .a:1 0..y Sl'lCppof'tO MlnVIS4•MC 

• Thiny Day Monoy Back 
Gu111on100 

TO~~DF~~ 1·800-822-5301

r+iijQ - - ­
••• • - lnTe><as,call collect (713)783-3881 
6776 SoolhWHI Ftoewsy . Sulto 150 • HoullOn. Tolt.8!1 • 770t.4 
~~ ......... o...-~-koNd 


Inquiry 6 

Order fol I f ree :
EVSAN (BOO) qo3 - 8853
P.D. B1h l' l illl 
D11oly Ci t y , 0. ~01 1 ' '" ( 015) 99 1 - 1051 

V - 20 	 Bmh• 9.50 V - 30 B•h< 11 .00 

H.n ch Co Procei ssor a 
C:::8087 Bmhz. 11.2 . 00 80287 8mh :z 275. 00 
C808 7 5m.h:t 102.00 80Z87 6mh :-. 168 . 00 

DYNAMIC RAMS EPROMS 
I HE C 1S0/1001':t 36.DD 27512 ~ 16. 1S 
"'1 2SC. 772-!'ii6 !i. 10 
~1 2 56 UC>tl!i 7. 85" 17C2S6 
li 12 SG l SOn-s 1 . EiS 77C756 25&~ 6 .'-0 

'"°"' """ """' ....'"°"' ..... 	 120n:t ~ . lS Z7U8 1S0n;. lt . 50..... 	 1S0ru. 1 . 78 17 12B 2S011• 
.-1 2B 	 l SOn' l.!JS. 2Q(ln~ '·"' 

120n. s L20 27Ei" 250n~ ] .1 0 "'' ""' ., ""... 1S01n 1.0-0 751'." 4501h. I.SO 

tOLOJt CRAPH 1C Co.N TIOOLLER 75"3? ltS01u 4 . 15 
27Hi 115Chi~ 

01220.t.O 13 . SD 1150rn 7.25 "" 
STATIC "''"RAMS 

~3251.iL 	 120n" 23.SO 6l6•L i. es 
SS.EiiS.PL. 	 ISOM l . 15" ~56'PL ''°'•!SOM 5 . 25 

li ll 6t.. l SOnt 1.60 6116P 1. • 0 

~O T& I SOn~ 1. 110 2016P 1. 50
,..., ""'" 
JlOPP'f DISK OR l Vf : IEAC 

ruJ11Su H2SSI "'·"'82 . 00 
SE.ACAIE 1Gmey l7S.OO 

" '"''" " 
D.l? 11isg o.n 

!(RMS IUID COHO I 11 0HS: PRIHL PARIS UIO\ f.UA.RAH TEED 
1J Prt cu "ubjoct. to cti.u19e- , PtEASE CALL l or C1$1'1CPH & 

VOLlltE PAICING. f'llUU4UH ORD~ ..... ~1 0,00 
U 	 SH IPPING l HAllOLU~ Ull'S Cfl:W<O .... , • • S ],00 

Ot'lt POUND OtARGlS UPS 2nd DA'f , , , , , • , $ Ill . SO 
C..1lt9rnl• Rnl<lent :tUobjec to !1- ,,le~ l•~-

] I l \ S\JltC.HAl:ICl On CM.O I I CA11.D OiA.RtE.S 
orr1cr ~URS: ~ to n1:1 7:JOAH co 5":)0 Ptt 

Inquiry 129 

Advertise your 

computer products 


through 

BYTE BITS 


(2" x 3" ads) 


For more information 

cal I Dan Harper at 


603-924-6830 


BYTE 

70 Main St. 


Peterborough, NH 03458 


Inquiry 426 

PRINTER SHARING 
HUf~ 1$ THE ECONOMICAL ANO THE aEST SOLUTION 

• Complal•l'f •utonwtic ol)01ttlOfl 

~-i:;;~iil!llri • !!~~~~~;~:~.!:;pr;:;0ual 

• 	 May a UHd IOI' Olh•t P•ripht;tel• 
O.• . olou1ul 

• 	 Compat ible whh all computers ualng 
a stendard CENTRONICS ou1put 

• lden(iflH 1ctlv11 c ompUtor 

• Totally uan!lparent to 1h11 uur 
• 	 Adjv1Hbl• 11m..o u1 dotay h om 1 1a 26 seconds betwHn 

IWO punting• 

• 	 Foun feed m.ey be inuned !Of no1 I between two 1uc· 
CH1Jv1 l•Q'UHl.a 

• 	 Pon numb9r auocl•led with requuung computer mtv bo 
prin11d or not 

• B kbyle standatd bullo1 • 32 ..bvte aprional butter 
• Z80-A p1aa.u0t • Snt models 10 choose from: 

PMS 606: 2 c.ompu1or1 10 ono prin11t1 
8 kbyte bulier 8 149.00 

PMS 607: PMS606 whh 32 kbyl abulfor 1219.00 
PMS 6 10 : 4 c.ompullfl 10 one prlntorl 

8 kbyla bu Het 1249.00 
PMS 611 : PMS610wl1k32 kby1abulta1 S3 19.00 
PMS 815: 8 c.ompu1trs to OM p11nt11rl 

ekbyte buller 1349.00 
PMS818: PMS81Swhh32kby1ebulfe1 '419.00 
We ero 1110 m1nu lactu1ing a lull lln1 of STD BUB 11\d educe· 
tlonal product• . 
DEALER INQUIRIES INVfTE D 
Viu, M,C. 1ccop1ed , c.1111011 h oe: 1·800-361-2672 
·-- M.k...,..._. Woe. 90tQA., ...... C-.da M..... St "-....• 0c HU IM!!o 

'Sii 1•1tt Ul-IH l Tlr OU"~1l.._"110TlC 

Inquiry 285 

EPROM 
PROGRAMMER 

,~. c-. CJ 

The EP-1 Is a groat value, here's why: 
• IBM PC Scltv.1!n! ind.-J °' RS-232 to ""I~· 
• ASCII Command d<"""1 C>pen>tQ1; All <UAgonca ;n uM. 
• Reeds. ~ Copills """' 150 types """' 2716 "' 

27512 
• Op<lonol lr<al ~ progremming heed 
• ~ Chp Seloa>ln: No Porsooaity M<>dulss 
• Fest, Slew, Qucic.P\Jlse ~ng Algoritl'<ns 
• ....,, [B090 & BOBS). Mcm'ola. Tolthell. Straignt Hex FMs 
• Splits FWts By Base AddnoSB erd Odd/Ewn (16 bit S)'Ste1re) 
• Gad T""!.COI Zif IC Sock!!< • G<rerem & Sot~ 
· ~Proa.:tlon • BBoul-300to3BAOO 
• MA One YeOI' WS<rorV.y • 5. 12.5 . 2 1. 25V
• u.v. Enisera fnm $34.95 Prognimming 

BP Microsystems 
10681 Haddington, Suite 190, Houston. TX 77043 
(800) 225-2102 (713) 461-9430 

Inquiry 56 

68f\f\Q software
Ouelo® ~~ Development 

~ 	 Tools 
Ouelo Assembler Packagos are Motorol1 comp1tlble. 
Each package Includes a macro assembler, linker/ 
toeator. object llbrar lan, utllltles for producing 
ROM1bl1 code, extensive Indexed typeset manuals 
and produces S·record1, Intel hex, extended TEK hex, 
UNIX COFF and symbol cross re leronces. Port1bl1 
1ou.rce written In " C" ls a\'aJlable. It has been ported to 
a variety ol mainframes and minis Including VAX. 

68020 Assembler Pac kage 
ForCPI M·86.-68KandMS/PC·OOS •. • ... • .$ 750 

68000/68010 Assembler Package 
For CPIM ·BO. ·86, ·68K and MS/PC·DOS • •• • .$ 595 

68000 " C" Cross Compiler 
For MS/PC·DOS by Latlico, Inc. 

Wllh Oueto 68000/68010 Assemblor Package $ 1095 
Wllh Oueto 68020 Assemblor Package ..•••. $1250 

Call P•trlck Adame loday: Quelo, Inc. 
2464 33rd W. Sul le #173 
Seallle, WA USA 98199 

Phone 2061265-2528 
COO, Visa, MasterCord Telex 91 0-333·8171 

Tl&lllll"t&rl1t1 ' CPIM, Digflal RaMa1c:.n,: MS. Mlc:totoll Corporation; 0~. 
Ou•'°. tnc 

Inquiry 301 

HSC·9100 
80 By 24 

Or 25 Line 
Alpha-numeric 
Video Terminal 

Card 

ANSI X3.64 /0ther Terminal Emulations 
50 To 38 .4K Baud Serial Port 
RS·232 Or TIL/CMOS Versions 
IBM PC Compatible Keyboard lnpul 
EEPROM Based On Screen Conflg 
Composite or Separale Video 
100 By 100mm Card 5V On ly @200mA 
$139 TTL /CMOS $149 RS·232 

PO Box 10588, 
Greensboro, NC 27404·0588 

(919) 274-4818 
TLX WVI 6503057397 

Inquiry 157 

PUBLIC DOMAIN 

SOFTWARE 


isn 'I copyrighlad . Thous.nds or uselul 

programs available lor mosl computers lrom 
user group libraries . 

User Group lib raries Ren I Buy 

IBM PC Blue 220 Dis ks S230 S450 
Capilol· IBM 45 Disks 50 100 
Sanyo UG MSOOS 

60 Disks 85 165 
Authors Showcase !IBM ) 

35 Disks 40 100 
Amiga 75 Disks 80 250 
Alari ST 35 Disk s 40 125 
Maclnlosh 85 Disks 90 275 
CP M UG 92 Disks 45 200 
SIG M UG 290 Disks 185 350 
CBM 64 Gold 100 Disks 50 100 
Apple DOS 120 Disks 65 200 

Renlii1l 1s 101 7 days with J d;iys grne 1or relurn 
Use your cri:idll c.ard , no depctsitt Call lgr rret cat;!IOIJ 
or send Disk lot t1ee Dir ec.1ory ot programs. 

P.O. SIG. INC• 
Mas1 er 2400 S;!n l 11 Aila VISA 
Card 	 Las Vegas. Ne, ada 89109 


(7021 732·0169 


Inquiry 258 

COMPLETE 
HIGH END 
AT COMPATIBLE 

FCC Cl.ASS 8 CERTIFIEO 
FULL ONE YEAR WARRANTY 

$1095 
(IMMED>ATE DELIVfRY' I 

TO ORDER: CALL OR WRITE CNT MARKITING 

(714) 839-3724 

Syslem includes: 

• ATI Sys1em Bo•rd Wl8MHz INTEL 80286 CPU 
• &401<8 Memory c)ipand to 1MD 
• Ha rd d isk ;md floppy conlrolfer 
• 1.2 Megabyte llopP)• drive 
• The mosl compalible BIOS on mafket 
• Case 
• 200W Power Supply 
• AT Compatible Keyboard 
• Ballery, Speaker & S~tem Keylock 

• 01her par1s ~v:tllable • Ple:ue call for de1~1ls 
• All orders C.0.0 .-CA rrsidentS .add 6% Salts nur 
• U.P.S. Shipping S25.00 


CNT MARKETING 

16580 Harbor Blvd ., Sulle I. Founlaln 
Valley, CA 92700 

AT is a Registered Triidemark of IBM 
All computers are fu lly aMe.mblcd .1nd lested tn the U.S.A. 

Inquiry 73 

http:SS.EiiS.PL


Just tho FAX mam t ••.Corny, wollmaybe, bu1llS019eant Friday had a DataFu 300 backwhond00ig Oregnot ho 
could hnva M~ his tepoct over his fax machine from eny telephone In lhe WOfld. 
Tho Data fax 300 •S tho llr-; I truly por1able laesimile machine, e>perating on sell con1Wned rochnrg-abto nidtel·cadnuum 
baltortcs. Tho unit 11ansmi1sor receives a lul 8 'h" b'f 11 " sheet ls Jess than three minulos. This isaCCITTGroup II 
machfno and Is capo.bk\ cl conwnunicatlng with taslar Group Il l fax machines. 
The ocoustlca1 coupt(!r supptiod with the Data Fax 300 allows the USOf to send copy and plciures from the ornce or 
oven airpor1 payphooos Wlthou1 1he noed ol externalpowor. Torecolvo transmissions, simply make voiceeon1ac1 wtlh 
lho sending pMy and attach lhe C()Uf)ler 10 your totephone hand set 
The DataFa.: 300 includes a soft sidad nyfon carrying case along with 100 shoots ol etocltos:tabccopy papor. Optional 
AJ· 11 connoc1or lack ovailabro. 

IBM 8MHz./XTCompali/Jle 
uW1111111 ­ I ·~,,... _ 1~19 

e Eight Expanolon Slota " 

~~~:,''.•"'~"'...../.· ..­.. ~~: ~' · = ~t~~~:;fy~!k~ 
e IBM/ AT Type Keyboord (with LED lndlcato.-.) 

Tho Edipsc Turbo 16/XT ls an outs1anding value In !BM Compatible C<lmputers. M or careful rosonrch and 
ovaluo1loo wo found It to bo tho mos I roll able XT compatible avabbCe. 
Tho compt.Jlor includos somo ot tne mosl recent featu res avail.able, suc:tl as tho 8 MHz. (sofrware selodablo to 4.n 
MHz.) muUl·IByo-rmolhorboord widi 2S6Kot RAM upgradable on boold to640K. A gonerous eight expansion sk>ts and 
135 Watt powor supply give you empto room and powor lor odd-on boards. And our floppy controller supportS up to 
rou1 d1l vos, so as many es lhroo addlOonol dftvos can be Bddod.Th o units ls c:ompkllo with manuals, GW Basic and 
tho now version ol M.:roSoll DOS 3.2 along wllh lhe AT slyfe keyboard, 
Tho Turbo 16/XT Is FCC ond Undorwrit.,. U.boralories approved. Fmali,., ooch oomputor lsconflgurod and lully 
tos1cd boloro sanding ll to you. 
S•llsfociion GuaranteedI We're realty exdlod about this ne wunit, and so suro you will be 100... that you may return 
tho EcJlpse 16f0f alullcredil lowardsan IBM PC IC you are notcompletetf satisftod. 

20MB Hord O~WI w/Conlnlll11 .•..~29 8087 M11h Co Proc:ouor ... ......... 119 Summagn1pllla SummaMau11 .••. 139 

i~:u:::rJ~:~;~~,id·::::::::::~ ~·~~.:.:!~c:.~p~1..·e1i1i::::::::::~ Bs°2':~r:::i:ir:.~:=~,~~ 

The fastest, lowest powered, longest war tied, most durable, highest 
capacity, most reliable, lowest priced HARD-DISK-ON-A CARD 

available in the world today. 
• 65ms Accoss Tlme • Fastest Avallabfo • Aulomatk: Head Unloading - Protocts Heads an 
Media • 2K Scc1or Bulfer • lncmBS6S Systam Throughput • High Rolloblllty: 28,000 hr. MTBF 
No ono 11lso avan close • 15.S Wa tt Powor Consumpllon • Lowest Avallabla • 2 Year Warranly 
Longasl Avallabla 

WERE $695 ... GET 'EM WHILE THEY LAST FOR JUST $55$'1"'1 

111t!~:::~~t!2~s2g~Jt9,~ilH~v!~ 

h':!~~0• ~,:!;1;::~:rui: iiAiii°:~ ~=.~~~":'r.iaiiiiii; :::::: : ::::1: ~ r:.~.::::·~~:~ ~i\".:J~1l: 

Omni-Reader... the first optical 
character reader designed and 
priced for the small computer 

COPY: 
•Manuscripts ·Contracts •Articles 
•Forms •Invoices 

APPLICATIONS: 
•Malling Lists ·Editing ·Data Base 
Management ·Transferlng informa­
tion between Incompatible systems 

Uses a standard RS-232 serial port hookup 
lo Interface ealslly with your computer. 

~ayes Compatible. except for "S" register. Communl· 
callon software Included. 
TheAVATEX1200.at 99 lsasteall 

R~!Snl~,
MODEM v 

Tho NEC N212BA modem is designed for use In 
a rackmount conr19uratlon or may be used s1and 
alone on extel'T\a.I power. The Unit ls fuDy 300/ 
1200 Hayes compatibkt Bllowlng Cor aU1o dial, 
aulo logtoo password capabilities. ll¥9 modem 
Is also switch selectal>le to lhe spedal NEC com· 
mand set, which contain too many taatuteS 10 
doscribe In this limi1od space. 
Tho NEC2t 2BR o<lgiflally cost $595. Cali!omla 

f'J.!!'a~C:~V:S~ 500 units whiGil weare ol· 

• Hoyos & Boll 212JU103 Compatlblo 
• CCITT V.22. V.22 blS 

The ECLIPSE 2400 modem IS o mlGroproalssor-based tul or hal· 
dlplox modem lrcorpornting lhO la!OSI In high speod data 
comm.mlcations capablfi~os. II also accomod at es co~tars a~ ter­
minal$ equipped with on RS·232 po~ allawlng convnurjoailon with 
othercorrputers or timestiar Ing systoms Dither k>caly °' mtrotel'j. 
COmpallblllly, Vorslllllty and Porformanco aro yours In a 
conllguM cd ta provldoyoars ol rollablo opcrotlo:­n_. -----1 

Edlpso 1200 100% Nayos,witnstahJs lamps. 
Ectrpse 12008 k>lomaJ wilh soliwam 
Eclipse 2400 ExlomaJ, Havos Compatlplo 
Av atex 1200 baud oxlernol. Hayes 
Hayes Smal1modem 2400 baud rTQSom 
Fu)ltsu 2400/1200 baud auto overylhing. 
Team 1200 Hayos Compatible, 300/ 1200 baud. 
Smar1eam 12008 IBM 1200 baud card 
UltraUnk 1200 dat11 and vdce on samo line. 
CTS212AH 1200baud. autodiill 
Terminal softwruo f0t CTS 21 2AH 

Promo thous 1200 super foatures 
Promethous 12006 internal PC 
Signalman M arl< VI , 300 baud oniornal PC 
Hayes Smart Modem 1200 baud, auto dial 
Hayes 12008 loruse wi1h tho IBM/PC, 1200boud.. 
Hayes Chronograph, !Sne & dale 

EOP-1200 
EOP· 12000 
EOP·2400 
AVA· l 200 
HYS-24 00 
FU.J.1 9350 
TEM· l 200 
TEM-1 2008 
UTl.· 1200A 
CTs.212AH 
CTS·21 2SFT 
PRM·P1200 
PRM ·P l2008 
SGl.·MK6 
HYS.2t2AD 
HYS-12008 
HYS.CHR232 

149.00 
139.00 
299.00 

99.00 
599.00 
459.00 
159.00 
159.00 
99.00 

179.00 
35.00 

289.00 
279.00 

49.00 
369.00 
339.00 
199.00 

Five Inch Winchester Disk Drives 
tacit twa + 

SEAGATE Z25 20 Meg. l'z Ht. 329 299 
SEAGATE 4026 26 M. 35mS. 759 729 
SEAGATE 4051 51 M. 35mS. 995 959 
FUJITSU 224Z 55 M. 35mS. 1599 1529 
FUJITSU 22A3 86 M. 35mS . 2095 2019 
ROOIME RO ·Z02E 27 Meg. 659 629 
RODIME R0·203E 40 Meg . 995 959 
RODIME R0·204E 53 Meg. 995 959 
CONTROLDATA 94155-86M .1829 1n9 
MAXTOR XT1140 140 Meg. 2995 2929 
HONEYWELL 85M. Z7 mS. 1795 1695 
TOSHIBA MK56 70 M. 30mS.1789 1729 
TANDON 502 10 Meg. 419 379 

• Winchester CantrolleB for >BM/PC 
XEBEC 1220 with floppy controller 
OTC 515DBX 
OMTI 5510 hall canl 
ADAPTEC 2070 RLL canlroller 
ADAPTEC 201 OA 
WESTERN DIGITAL WD/1 002 
• SCSll SASI Winchester Cantrollen 
XEBEC 1410A 51'<'' foal prlnl 
OMTI 20L 

• Winchester A<cassortes • 
lnslllllaUan Kii w/lh manuel 
Wlncheslar enclosure and supply 
Dual 20134 cable set 
Swllchlng power supply 



Great Christmas Gift 

r,n1mi11 111/t Di111lo1i 
!NS' 

~1~1?rJimml:fo 
FOUR PEN 

COLOR PLOTIER 
The manufacturer has aaked ua not to publish their name. 

5 0 N Ys3W Floppy Disk Drive 
3 1/2" New IBM portable compatible 

1119 

speed and the COf'IYOn1cnce ol ltoppy disks Al lhcse prices don·1bo caughI 
wishing you had one af1er a loss ol irreplacable dnla 

MATRIX PRINTERS 

~~=r:.'•~i:'~xooi 24Wlf9Nea ~f~·::,s 
Sl.JrGominNX· I C. 120~qn.HlQ. lrectot STR-HXIO 
CellenMSPJ IOFl 160ctuwl soc. CIT>MSPIO 
P~l()(1Q9112Qq11s dl:1ft.,2S!Nl0118d & tncllon­ PAN·KX1091 
TOV1 ibloJS1P1S. 240<:hlttaoc. 24 wuo t111ad r()S..351PS 
T06hlb;a341PS/E.;u111. 1eoc.ps 24-•hea:I T~IPSE 
Oktllao1• 11!2Pl lllMpw&llell9 \.'JM p.aper OKJ.18'2P 
Qtodl)1• 1512/q )DtM\olll'llef'111C9, IGOl;:f\#/ IOC Of0·192A 
Otuda111 MP ~AllOl 15" PJIPIH OKJ-t4P 
EPM!l"l.X-.8010 120Cl'lwl sec EP$-t..X!IO 
~l0800N1611ot!l!1QU1llty EP&LOllJCIO 
E~Fx.es160qi1 Orarl3:2q>1 NL0. 240dOl/1rc:tl EPS-FX85 
EP'Ofl F:K2M 132 cot , 200 cpt 29q:is NLO. gt~ £PS-FX2tll6 
Oit.lllP'OOoells.61»-3 ~l'(l pnntOffiOOlPM OPS-8600 
Prll"ltroro P300"¢IPOO(lpM!Of300ifNl!le>erll'll'1Ut& PTX-P300 
Pr1r.1toraPGOOl.Qlahoonsoooel fiOO Wielpet m.nutit PTX·P600 

WORD PROCESSING PRINTERS 
~otF10164COJoai.lllet,. 40 cllll/fJ« 

SamcatJICO;l&b.<SS.mlf/ MC . $0pin[)iatJ60ntorfa:e 
NEClalO S5d\atl WICQnd..M1nll1n!orl.c. 
NECaa30 S5cnat •aooc.p..-.lnt.taol 
•lEC3S50 pciputar pMter des.gnod tof' IN IBM/PC 
~ReedEXP600. 2Scps 10/1V1S;w~. Mn"'1:1•'1 
Sdvet Aced EXPllCOWnt at600tiu! 40c:NtfS« 
Ot.ab6D 620, P'~ SQ.k:lng. l'Dz.A '4ft. tab.. 20 cps 
MJ tUOO Ulduw l.w= 
JL9cJ6300 olOd\ar (MC 

PR:>-ftOP 
PAQ.FSSP 
HEC8810 
UEC8830 
Nec.3S50 
SAO-.....,. 
SJD-EXPeoo 
DIU20 
AIK.&tOO 
JUK-6.100 

..... 

..... 
25900..,,... 
75900 
Zl900 
379 00 ..... 
25900 
62900 
39900........... 

399500 
smoo 

... oo..... 
11'900 
111900 
lttOO 
31900 
moo 
moo 
35900 
... 00 

Hilach1Tlger Tablo1 ll by 11"" HIT·TI2 
Summagraghb Summasl<olch 12" 101.u buUon SUM·SK 12 

~b~:~:S~!i~:fn;:,~o rosoluUon ~~:~~232 
MlctoSoh bus mouse card w/palnl bruoh MST·MSB 

l11gon Complllet 

119 ~ 

615 
399 

99 
139 
129 UME ,,,, 

Eight Inch Single Sided Drives 
QUME841 slngleslde 129 119 call 
SHUGART 801 R 359 359 354 
SIEMENSFDD 100°8 119 115 109 

Eight Inch Double Sided Drives 
QUME 842 " QUME TRACK 8 " 189 179 call 
SHUGART SA851 R 495 485 475 
OLIVETTI double sided 189 179 159 
REMEX RFD-4000 179 169 159 
MITSUBISHI M2896·63 112 Ht. 459 449 409 
Dual 8" enclosure with power and fan 259 
Switching power supply 89 
Installation kit with manual 1 o 

~"!,, 11$9 
···'""''"·· ""'"''' 

Tho Adous CP/2000. ls a 22 chm11cto1 po1 second daisy wt'loel prvi1er which 
~l$ 96 character Oiabkt Wheals and ribbons. This prinU!r wM man· 
ulactu<Od by me Olympia Typowritto.- Company 1or Cosmo WOOd USA. 
This unit will pnnt 10. 12 and 15 ch811C1ors por Inch proporuonalty spaced 
with incremcnlS ol 1/120... Bi-diroctional printing. 2 K/Byto buffot (QxPand· 
Bble to 6K} and bOth serial and Cen:ronlcs parallel ln1orfacing ma)(o lha 
Adcus CP/2000 an exc:epOOnal b<Jy al Of1ly $159. OriglnOI price S595. 

ne Desk Direcior Is a managemenl 1001 engineered 10 Increase Bui !his lour color planer was produced by one of lhe Worlds 
he efficiency ol any one who spends any time behind a desk. The larges! makers of personal compulers. 

1nit lncorporales: a speaker lelephone wllh aulodial, clock cal· The 41 Ocolor ploner will connect lo lhe serial port ol virtually any 

indar. calculator and more all into a handsome lealherdesk pad. mlcro-<:ompuler. Simple ASCII commands direcl one of the lour 

lou have seen the same product selling al Sharper Image lor color pens lo draw circles, arcs or eUlpses on paper or lranspa· 

;995. While supplies last lhe Desk Director is available from rency material up 10 11 by 17 Inches. The ploner is capable ol 

;alifomia Digital lor only 5479. Please speedy mahogany brown producing lhe lull upper and lower case alphabel along wilh 
1r black leather. Will consider volume 1rade. seven inlemalional characler sels. Taxi can be prlnled horizotal, 
- ----------------------! vertical or diagonal In sizes from 1/16106 Inches, slanted lorward 

or backward lo 85 degrees. 
Enlargements or reduclions are achieved lhrough elaborale firm· 
ware. Pen !ravel is tour inches per second wllh .004" pen resolu· 
lion. Slandard pens are available In an assortmenl of 32 diflerenlBernoulli Box 
colors and widlhs . 

The Ideal ploller for archlleclure, CAD engineering or graphic 


was S3540 now on ly design. At $59511 was a great buy, at $1 59 Its a steal. SuppM 
packages for specillc computers available. Manual only S15 re· 
fundable uoon ourchase or olotter. 

PLOTTERS11S9Sf!!I FourponcolcxpJOcter, 11by171BMJPCcompntible APL ..10 $159 
Swcol "P""100(C<lmrex)8Y,by 120· COM.Cl $159The Bernoulli Box by lomoga. loatures 10 and 20 megaby1e removable c.ar­ Hooslon Instruments DMP29. 11 by 17 HOU·29 1ne

lndges. and delr1ers retiaboJiry. cxpandabo~ry. Uansponabiirty. security and 
Houslon lnslr\Jments DMP40. 11 by 17, B ~ze HOU-40 959
speed in one versa1lle subsystem. II Sots you transfE!f megabytes or lnf0tmauon Hooslon lnslrumentsDMP41/42CIO 24 by36 HOU-41 3779
safely and SW1ttty lor primary°' badeup SIOI'age. Or combine several soltwate Houslon lns1. DMP51152MP CID, 14 pon polling HOU·51 MP 4859 


programs on10 a smgle cartridgo '°' easy swllChing lrom one to another Houslon lnslrumonts DMP56. E size 34 by 44 HOU·56 4795 

Rell1t»e ... tho Box has incredible res.istilf'ICe 10 shock and Vlbralion completeJy Hous1on Instruments PC695. 11 by 17 multi-pan HOU-695 579

ehmina11ng the poss.ht)' or head crash. 1 419 

E.Jllpandebto ••• grow a1 your O'Nnp.oce by adding inexpenslvo car1ndgos. Whan ~6:!: g~~~~~~~~~~n8c~or ~~:~ 899 

a.ecority lS csstn11al. don'l lodl up yollr sys1em .. just lock up lhe car1ndgo$ CalComp 1043GTploOer CCP·1043 7899 

Tho Bernoum Box dclrvers 1>1efOfTT\3f'ICO lhat oflon oxceeds the best ol hard disk DIGITIZERS e MOUSE 


S~" DISK DRIVE 


TEAC FD55BV half height 
TEAC FD55FV 96 TPI, half ht. 
TEAC FD55GF for IBM AT 
PANASONIC 455 Half Height 
PANASONIC 465 'h Ht. 96TPI 
TANDON 100·2 full height 
MITSUBISHI new 501 half hL 
MITSUBISHI 504A AT comp. 
QUME 142 half height 
Switching power supply 
Installation Kit with manual 
Dual enclosure for 51/•" drives 
34 pin edge connectors 
Scotch head cleaning kit 
Flip & File Storage tubs 

189

Qu•ntlly Two 

One Two Ten 

109 99 89 

119 109 105 

169 159 155 

109 99 89 

139 129 125 

129 125 119 

129 119 109 

169 159 155 

99 89 89 


49 

10 

59 


5 

19 

15 




5 Complete Systems 


The XTjr. IS only jumor 1n s1zc 1W101 uP to Thi$ stonda1d $ystem tS as compn l1blo w1!11 
he morherboard and louiIBM as 11 can be Fealuflf'IQ a 4 ·1aycr molhcr 

011ponsJ011 slots. lhrs s tand·alono S)ISIOm tSboard B·slot expansion up 10 6 40K 
also ga?al !or worksl::"TtOns tn o noiwo1k1ngmemory on inc momerbOwd, anel tnc 6 67 

It can oo upgradeo to thoMHz TURBO moco. Also tneludoa 
TURBO IWO speQd molherbOatd and )IOU1'.nyt>ODrd 135 wan powt'f supply l n 
can al.so ado up to 2 seual a 2 parallel 0011s3 48 resolution video c1110 groen or amb<>t 
or .my IBM compahbto o.,p.ans1on card A mon11or scu.a.I & p:tt&lk!I DOI IS RcaJ T rmo 
perlKI wora procesSJno data entry svs1 m Ck>ck ano sol!ware 

DOS 3 I 
7 20 k 

Tim pedcc1 chOIC•' tor """ !.ys1om 1n1eor.l to r 
,.110 ntJt.'<IS ltlC IDM t.Omp.11ill•ltly 1101 no11n 
11 1 ~1.1ndard PC c..:iblllOI l n1s moaol h:iaruros 
l1•1'Q~dam::trc>mo•1nt)l !l•CfC'S 1101 0.J ',hc.ghl 
01•r1pt}(>1.tlS OUI lion! !ton! MIOUl\I AC ~W!ICh 
,11 u11r.11 111oun1 13S 11..111 PO... tJ, !'>U flPlv Also 
nt.11..l!s ;m 1d<>:tl Host or r~a 5(111.'t..'f un11 
~n muJ11 ti:ocr coor~uH11oc:in!l' 

640K memo

cnv..ronn14mf 

1y on 
Th1fl is truly tt1t:! 11tt01d.;ihlt.• 11.m t11 t)lf' •ll•CJ we II 

llu1IC111 to YOOf SP....'C11re:J1-t011!> Nooo ii 20 
m 0 Mid 01.Sk ilnd 20 tneu I.DP WllJl 6°, 0K 
111am0ty 1n your portnble"1' No monlam• Ine 
X PC Co mp ac t comes !. rnnrJ,11t1 w1111 a O • 
amuc1 lfL mon tor 135 \'oilll PS 'Sb k 
memo')' l'l'."O J60K (]11~·e!:I. Rl;.'.11 T1nit• 
Clock C111eno.'lr w t)illlc•v 13.lek·up i.1"1J.1l .1n>J 
oar>tlf{'l l)Orl!io ;mo our TURBO M ofru.•100.11d 

24 Add-On Cards Germany• 

- . 

This board salfslies lhe new appJoaCl'l 5uggesied by 
INTEL and LoluS I ·2·3. Also may be used "" OU/ 
XT·SBC TURSO boed 10< memo<y based al OK. 

T,..15 Western 01g11nl c0t11tolle1 nandles 1 0t it wive~ 5 
ro 1•10 megabyles w1111 nwntmum M>l lw.11~ con11g11r.1 
uon f e,'\tures DOS 2 1 3 I comp:thb1h1v aiw ST SO 
lt't1C1raco 

384K Multi-Function 

l:: : I ~-~ 
• ' • I l -;-, ·1·, ' I 

- ' ' ' \ - -: : : : : ;- ... ' t-­
.... ! i '! ~ - \ 

A M 11111 Ju11<..t<Qf1 uo.11a teJruung P.ud~I Port Sci nl Pofl 
c.. 111•1• Pot! Ro.ii I fffl t l Clock C.llQnd,11 Wlln S.lllCI'( 
0.1c~ 111J E•o.1nt1 10 38·11'1.. 1111 Cables Pr1n1Sooolc1 ;,n 
RAM Disk Sollw.1ro .md M11nu.lls 

4 Meg Token Ring 
..... . . . . 
. ·­ . 

' -
.. Ill 

.•' :. . . 
Connet:r yorn work$11lt•On 10 .·m c~•st•nu ·' Mc11. 11>y1e 
IOM token 11ng svs1cm or bu.Id up your own IEEE 802 ~ 
standn10 $yl5lcm file lowes1 poss11llC1 cos1 ror 
100'oindu91'V s.1nna.1ro como.•u1t)1hl'i 

AT H.D. & Floppy 
,..1 . - • n..,,,..,
" ' I • • 

'"I• . , .... 
~ .. . 
~ 

. . 
·-! • 

~ - ­ - : 
1hrs now Wost~n o gital combo ooa ow 1h 1s soeoo 
VLSI 1ect1noloQy will 01ve you a Uillll 1mnsle1 ra1e so•. 
l:1ste1 111an tho mu"St•ng combo board 1n tho AT Auns 
t>Om 360K nn.Q \ 2 mcg Uoppy dtsk CS1~s 

Mono & Color Graphics 
- • ~ ... L 'f' ···Y" ............ .,. . . .' . ' ' . .. ~ 

. : ~ :~ ~ ' : . : ·: :· 

. . : ; '. ... , ,' .. ,. ' . . ' . 

7 PAK Multi-Function 

roJlurcs fk>Qpy C on1101Jc1 P.c1rBlicl Po11 Serial Pot 
foptional 2nd Serial) Game Poo R al Time 
Ck>ck Cateoaar w11h B.iltetty Back ·up RAMct1Slit Prllf"lt • 
Sp00kn au cablc5 & m."\OU:ilr. 

PROM Laser 

,, .. .. '.. . l.l• • ... !" ·q-A-· 
- ; : . 11 

H• spccll lllgo11lhlt'l<t:lwillburn 27 16 , 27J2 27321• 
2764 tin 52 n-c• 27 128 27256 EPAOMS unll 'M)ll 
w11ro contrrH 1tgJ\t 1n you1 PC Zero f'0tco lnso1110n 
Socltc ls $ot1w.11c 01nd M:inu:tl 

Bombay • 35717235 Components 
Cabinets 

111111111111 ­
l hc XTJr ,c.l!l•ON!SOntyJ• ~ 1 s· . 15~~tll·I 
NlnoK;a ~tanClntd XT compat1blo mo1he1ooar<! 
Includes a sw11chng DOili.1)• supply Frnnt oanttr 

" CUl·OU I IOf ll n~ll rte !)nt floppy OI' nittd d s 

Keyboards Drives 

ArchiveAT 
Irwin 

Maxtor IMemtek 
Miniscribe 

I
Panasonic 
Seagate 

5051 TEAC 
TuIinNow a luly scteclrie unil a1 m1 nllor®blo 

pnCo. FualurEt$ a 10 koy nurncuc pad & 3 
sepamto cursor pad 

Cassette Training 

\0Jn~1 1:; lhf C3iiseth: Ttasn.1\0 ccncept? U!iflg ln1etactwe 
~die Tra•n•no 10 c~ tne 3dvan~g~ ol ciassroom MIO 
sell·leac.rung methOds 
1no M ClhOd One ~udio irack deh~·ets a lc-ctu•e o.1101a1n1f'lg 
lne progtam wnile lhe s.econd 1raci.. emut.ate:s lne keyboard 
1'Clually runn na cne $1udenl 'compul@f Al fr~quenf 1n1erva1s 
IM 1:ioo ~u:sea outorna[,cillly to allow the sll1dent ke)'bQ11rd 
•nput w ch •I monitQted tor i!CCUlacy t:1i ltte MJTS COED 

http:i.1"1J.1l
http:Rl;.'.11
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NOW ALL BULK DISKS CAN BE BOXED AT NO EXTRA CHARGE 

5.25" DISKS (Min imum 30) BULK OR BOXED 

ss1dd .44 
ds,dd .49 
ds dd notchless .59 
ds dd floppy .59 
ds dd 10 hard sector .69 
ds /dd 16 hard sector .69 
dsl qd 96 tp1 .79 
ds/qd 96 tp1 t0 hard sector .99 
dsl qd 96 1p1 16 hard sector .99 
dsl hd t 2mb fo r AT 1.49 

RIBBONS (Min imum 3) Call i i yours Is nol llsled NEC P1nwnter PllP2 4.99 
Apple l magewnter I. I I. Prowriier 2.39 Ok1data 82183192193180 t .99 
Apple lmagewnte1 Mu lticolor 11.99 Ok1da ta 84/ 94 2.19 
Commodore MPS 801 3.99 Ok1data 1821192 3.99 
D1ablo Hytype II 2.99 Panasonic KXP t090 . 91 , 92 6.29 
Epson LO 800 6.99 Radio Shack LP. VI. VIII 2.99 
Epson LO 1000 9.99 Radio Shack LP\1 11 3.99 
Epson LOP 1500. Epson LX BO 2.99 Star Gemini 10X115X .99 
Epson MXI FXI RX 10011 85 3 .1 9 Star Rad ix tO 4.49 
Epson MXI FXI RX 70/ 80/85 2.39 Star Rad ix t 5 5.49 
IBM Propnnter 3.99 Toshiba P t350 2.99 

5.25" COLOR DISKS BULK OR BOXED 

dsl dd color pack 
asso11men1 A, B . or C t .59 
dsl dd color pack 
assor1ment A fhppy t .69 
r Colo' pack assortment A: red. orange, yellow. 

blue. g reen. 
Col or pack assor1ment B: maroon. brown, dark 
blue, sllver, gold. 
Color pack ass ortment C: pink, med . blue, beige, 
wh ile, llghl grey. 

r All colo rs are available separately, excepl lllppys. 

FREE BONUS OFFER 
IF YOU ORDER YOU GET 

100 DISKS 

100 DISKS 

150 DISKS 

200 DISKS 

5 DISKS PUBLIC DOMAIN 
SOFTWARE FOR IBM/ MAC 
OR APPLE 

OR 
HEAD CLEANING DISK 

DISK ORGANIZER 
(Hold• over 20 disks, disk Ille . 
elc.) 

PRINTER STAND 

YOUR 

CHOICE 


VALUE 

S14.95 

$12.99 

$19.99 

$29.99 

3.5" DISKETT ES 
ss/ dd-Bluel Beige or Grey 
dsl dd- Blue/ Beige or Grey 
ds/ dd co lor pack A 

8" DISKS 
ssl dd so ft sector 
ds/dd soft sector 
ss/dd color pack. asst. At 
ds/ dd co lor pack asst. At 

BULK OR BOXED 

1.39 
1.59 
1.69 

BULK OR BOXED 

1.49 
1.69 
1.69 
1.89 

• FREE TYVEC SLEEVES, HUB RINGS, WRITE PROTECTS AND ID LABELS - 10 MIL JACKETS 
• MAGNETIC TAPE - DISK PACKS AND CARTRIDGES - BEST PRICES - CALL 
• QUALITY & SERVICE OUR #1 PRIOR ITY - BUY DIRECT - NO MIDDLE MAN - NO MUMBO JUMBO 
• 	 ALL ITEMS IN STOCK ALL THE TIME - SAME DAY SHIPPING - DISKS MADE IN THE U.S.A. - 70% CLIPPING 

PUBLIC DOMAIN SOFTWARE- IBM COMPATIBLE- ONLY $2.99 (MINIMUM 5) 
3408) Still River Shell v. 1.33: Run DOS com· 
mands ham a menu 
223) Insults: Generale random insulls on sc reen 
101 1ne unsusoechng PC use1 
1501) Chasm: Ct1eap Assemu1e1 
302) 0 -Modem version 2.87: Fas1 modem 

1~0 11 .'l (Ut; 

402) Unprotect Protected Programs 
Disk: I t11s disk gives you lips 
401) 8086, 8087, 8088 disassembler. 
201) JelSet Flight Simulator: furn yow PC 
11110 111~ iHlo1., c.oc ko11 
101) PC-Write: Full screen word processor 
109) Galaxy: lhrs word p1ocessor 1s command 
1.orn pa111111· w1 lh Wo10S1ar bul also oi lers pull down 
n1 1:11us to1 rrir lo1qell ul 01 lhe novice 

308) ProCOM w11h random redial capab1hl1es 
•HJ t ker' lo 1•· 1 11~ onr·I 

2808) PC-Oulline version 1.08: Oull1ne youi 
1>apers 10-do l1s1s ideas 01 s11a1eg1es Has an 
oplinnal memory res1dcn1 mode 
113-1 14) New York Word: a very powerlul 
word proccsso1 lha l has loo many lea1ures lo 1151 
237) Hack: A 111spl ay 011 en ted Dungeon ancl Dr;ig. 
ons advcnluie game Tl11s program was porled lrom a 
UNIXsyslem and ICQlltlCS 256K RAM 
243) Pinball . flus disk has tllree games which 
·1,we been ciea 1ed usrng Ilic program 'Pinba ll Coo· 

11 uc1rnn Sci· by Bill Budge 
3425) MSDOS CPM/ 80 conversion. Tt11s 
111 og1 am allows you 10 11.1nsfer da ta belween va1 1011s 
CPIMand MS·DOS fo11na1s 
3422) CTRALT: Th is nAM res1den1 ul1l 11y 1s a 
mus11Too many ltalures lo l1s1here' 

. and many more! 

THE "CARETAKERS" '" 
to disk li bra ry case 3.5" or 5.25" .99 
10 d isk library case 8" 2.49 
40 disk sto rage case 3.50" wl lock 7.99 
50 disk sto rage case 5.25" wltock 7 .99 
100 disk storage case 5.25" w / lock 9.99 

ACCESSORIES 
Drive head clea ning disk 
3.5/ 5.25/8" 12.99 
T yvec sleeves white ­ 100 pk . 5.99 
Tyvec sleeves color ­ 100 pk. 8.99 
ID labels/ w nte p rotec t - 100 pk. 1.99 
Disk mailer box (3/ 5.25") - tO pk. 8.99 
Disk mai ler box (3/8" ) ­ 10 pk . 9.99 
Disk o rganizer 19.99 
Printer stand 29 .99 

Li fet ime warranty on disks. Satislaction guaranteed or money refunded w i thin 30 days. D isks 
packag~d in 10'• - M in imum 30 disks . Checks (allow 10 days to clear) , money orders , Master­ PRIVATE DEALER LABEL 
Card. Visa . American Express, C .O.D. (add $1 .90) . Purchase orders accepted from qualified AVAILABLE AT 
public institutions, government agenc ies and well -rated companies, nel 30 days. Calltornla 
residents add 6%. For lnlormalion, call (619) 942-9998. Call for lree catalog . NO EXTRA CHARGE 

800-991-1991 ORDER 800-991-1993 

NATIONAL 	 TODAY CALIFORNIA 

Over200 Hours Mon. - Sat. 
Special Formats for 8:30 am - 4:30 pm 

5 '!, " and 8 " 511 - 104 Encinitas Blvd.U.S/DISK, INC.
from S1 .99 (Call) Encinitas, CA 92024 

Inquiry 370 	 DECEMBER 1986 • 8 YT E 427 
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NO-SLOT 
CLOCK

• 640K of RAM 
• 7 MHz turbo mode 
• 360K disk drive 
• 5151-style keyboard 
• 8 expansion slots 

$588 ;; · ;}~'-''";;;.~ 

OPTION #1 OPTION #2 

Real time clock/ 

calendar for your 


"' -< 
-l 

"' 
0 

n "' 
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"' "' "' 
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20 MB hard diskTwo disk drives 
Mono graphics card Mono graphics card 
Parallel printer portPara I lei printer port 
PGS MAX-1 2E monitorAmdek 310A monitor 

TURBO 286TURBO 286 
$1288 $1898saga $1598 

~ -
HIGH RESOLUTION 
COLOR MONITOR 

$269 
List Price 1699 

• High resolution 640 x 240 
• Excellent dot pitch .38 mm 
• 16 true colors, 2000 characters 
• Accepts standard RGB input signals Manufactured 
• Non-glare picture tube by Hitachi 
• Free PC RGB cable included @HITACHI"• Free tilt & Swivel 

. ~'~ 

MICROSPEED FAST 88'Ii-' 

7 MHz TURBO $99'5' 
.D 
c:
::;· CARD~glkPC • No wait states'< 

• Uses no slots • External switch..... 
w • 6.14, 6 .67 and 7.37 MHz • Reset switch 

or 286 
• 640K of RAM 
• 8 MHz 80286 
• 1.2 MB disk drive 
•AT-style keyboard/case 
• 8 expansion slots 

$1288 $49 

OPTION #3 

• Uses No Slot20 MB hard disk 
• 20 Year BatteryColor graphics card 
• Includes Software 

Para llel printer port 
Hitachi hi-res color monitor 

TURBO 

$1388 
286 PC-XT or clone
$1998 

80 CPS 
DAISYWHEEL 

PRINTER FROM FUJITSU 

$599 
List Price ' 2295 

80 CPS, 
Fully Formed 
Letter Quality 

Characters LIMITED QUANTITY 

EPSON $169
DAISYWHEEL 

PRINTER LIMITED QUANTITY 

EPSON DX-10, 10 CPS-' 169 

DX-10 TRACTOR '39 

DX-10 SHEET FEEDER _•49 

EPSON DX-35, 35 CPS-'499 

DX-35 TRACTOR •99 

DX-35 SHEET FEEDER - ' 299 

DX-35 CABLE ' '19 


i 

I_,,, ,,,_ 

21 Megabyte 
Hard g~~ Card 

$399 

~
• 21.3MBFormatted 

• Lowpower, 11 Watts o o 
• Head Park Zone ,,.­
• Plated Media 
• Light 2.4 lbs. MFG. BY. 

landan 

HARD DISK 

DRIVE 


-~..-$349 
HARD DISK, 


CONTROLLER 

AND CABLES 


10 MB Internal Kii ' 349 

20 MB Internal Kit '399 

Hi-Performance 
Hard Disk 

i*~R $399 
20 MB 'h HT 65 MS------­
20 MB Full HT 1 

30 MB Full HT ________ 
40 MB Full HT ___ ______ 
70 MB Ful l HT ___ _____ 
120 MB Full HT _______ 
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Jade green Hi-res TTL '99 
Jade amber Hi -res TTL '99 
Amdek 310A amber '149 
Qulmax 14" green TIS ' 139 
Qulmax 14" amber T/S '139 
Magnavox green Hi-res TTL __•119 
Magnavox am ber Hi-res TTL-­ '119 
PGS MAX 12E amber ----'159 

,___ _ _ _ •795 
,_ _ _ _ __•995 

'­ - - - - -'1295 
DG-1 Accessories 35% off 

Hercules Color Graphics ___•159 
Jade Color Graphics '89 
Hercules Mono Graphics Plus ' 199 
JADE Monochrome Graphics __•99 
Quad EGA+ '359 
Video 7 Vega EGA '339 
JADE EGA+ '239 

8087-3 5 MHz - - --- ­
8087-2 8 MHz------· 
80287-3 5 MHz - ---- ­
80287-8 8 MHz ----- ­
NEC V-20 5 MHz ----- ­
NEC V-20 8 MHz '14 
NEC V-30 8 MHz '16 

Hitachi 640 x 262 '269 
Magnavox 640 x 240 '319 
Ouimax EGA 640 x 350 '489 
NEC Mullisync 800 x 560 __ CALL 
PGS HX-12 640 x 240 '439 
PGS HX-12E 640 x 350 '529 

DELUXE 
BACK 
CHAIR 

$49 

a::r 
....~.~.~: ~·· ~ 

with software '129 
External 1200 baud '139 
Hayes 1200B in ternal 

card w/o software '329 
Hayes 1200B internal 

card w/ Smartcom 11 ____•359 
Hayes Smartmodem 1200 _ _ _ •389 
Hayes 2400B interna l 

card w/ Smartcom II '549 
Hayes Smartmodem 2400 ___'589 

POWER/SURGE 
PROTECTION 

6 socket , UL lis ted, U .S . m ad e 
Power/ surg e stri p 

$1495 d®@@®~®® @Db 

384K Jade Seven Pak 
w/ OK . p, s, c , c , g . software __•s9 

384K Jade Seven Pak 
with 384K insta lled '139 

AST Six Pak Plus 64K ' 159 
AST Six Pak Plus 384K '229 
AST Six Pak Premium 512K __•399 

EPSON HW-10 
100 CPS 

Incl uding 
Free Interface 

and Cable $189 
L ist Price 549~ t----------------1 

6 b u tton . u nder-monitor, sw ive l 
Power/ surg e co ntro l center 

$5995 
Li st P rice 5 129 ~ 
These industrial quality ISO-BAR's 
contain surge suppression circuitry & 
bu il t-i n noise filters plus a 15 amp cir­
cuit breaker. 
6 socket , 1 filter ISO-BAR ___ •44 
4 socket, 2 filter ISO-BAR ___•59 
8 socket, 4 filter ISO-BAR ---'69 
200W standby power supply__,269 
425W standby power supply__•399 
675W standby power supply_ _ '599 
1000W standby power supply _ •899 

Roland DXY-800 8 pen '399 
HP 7470 2 pen '899 
HP 7475 6 pen ' 1699 
HP 7550A 8 pen ' 3399 
HP Color Pro 8 pen 
Houston Inst. PC 695 
Houston Inst. DMP 40P 
Houston Inst. DMP 29 
Houston Inst. DMP 41 /42 
Houston Inst. DMP 51 / 52 
Houston Inst. DMP 56 

64K BUFFER FOR 
YOUR EPSON 

Serial or parallel input. Fits MX, 
RX, FX p r inters $ 
Limi ted 9·9 
Quantity Citizen 120D 120 cps '198 
~--------------i Okldata 192 160 cps ' 339 

Disk Drive Q Epson LX-86 120 cps _ IN STOCK 
Epson FX-85 160 cps _ IN STOCK 
Epson FX-286 200 cps _ IN STOCK 
Epson L0-800 24 pin - IN STOCK 
Epson LQ-1000 24 pi n _ IN STOCK 
Epson EX-800 300 cps _ IN STOCK 
Epson EX-1000 300 cps _ IN STOCK 
Epson LQ-2500 324 cps _ IN STOCK 

$79 

Expa nd s to 64K (Para llel to 512K) 

BK Parallel in / para llel out _ _ •139 
64K Para llel in/para llel out __•164 
128K Para lle l in/ para llel out__'269 
512K Parallel in/ paralle l out __'499 

Your choice : se ria l in/ seria l ou t ; 
paral lel in / seria l out; seria l in/ para lle l 
out. SK__,169 64K__s199 

..• . ' > . ·., 

. ' 

PLACE ORDERS 
TOLL FREE! 

Continental U.S.A. 

(800)421-5500 
Inside California 

(800)262-1710 

JADECOMPUTER 

4901 	W. Rosecra ns Ave . Box 5046 Hawthorne , CA 90251-5046 ll1S4 - • 

' 1699 
'599 
'849 

___ ' 1699 
__ ' 2495 
__ ' 3795 

___ ' 4495 

For Your 

Apple lie . 


$11 995 

lie '!. high disk drive 
lie '!. high disk drive 
lie, II+ disk drive 
lie 64K, 80 column card 
II+ 80 column card 
Grappler printer card 
II+ 16K RAM card 
II+ , lie printer card & cable 
II+, lie cooling fan 

DISK DRIVE 

' 119 
'99 

' 129 
' 49 

' 119 
'89 
' 39 

__	•49 
'59 

Prices at our s ix store locatlon1 wlll b e 
higher. 
We accept cash . checks. c redit cards 
or purchase orders from qualified firms 
and institutions Min imum prepaid 
ord er 515:00. Ca . & Tx . residents add 
6 '!,% tax. Prices & avallabll lly subject 
lo change without noHce. Shipping & 
handli ng charges via UPS Ground 
50¢/lb UPS Aor $1 .00/lb. Minimum 
cha rge SJ .00 . 



FLOPPY DISK DRIVES 
MPI Model 52SA IBM Compatible 


ONLY 

$39.00 

AS SHOWN · USED 


FULLY TESTED 

With Schem atics. 

OS DO 40 TRK - 360K 
These Disk Drives are removed from operating 
machines and 1ested en a computer before shipping. 
If you're not completely salisfied. send the unit back 
to us prepaid w i1hin 15 days for a full refund. 

We Wa nt You To Be S atis fied 
ALL UNITS GUAR ANTE ED 90 DAYS. Repair or 
Replacement our option. Supplies are lfmited. 

ORDER NOW. DON'T BE LEFT OUT! 

ALSO AVAILABLE: 


TANDON. CDC, SHUGART, SEAGATE. TEAC. 

FUJITSU. NEC. HP 


CALL TODAY MASS. RE SIDENTS 
617-369-117 5 ADD 5 '1i SALES TAX 

Z: CARLISLE COMPUTER CORP. 
w26 OAK KNOLL RD. 

Rcgls1eredCARLISLE , MA 01741 Trademtnk• 
Inquiry 64 

EPROM 

PROGRAMER 


FOR PC $129.95 

• 2716 to 1 MEG 
• Updateable to 32 MEG 
• Programs 2764 A in 10 Seconds 
• Menu Driven Soltware 
• External 40 PIN ZIF (PC only) 
• 90 Day Warranty 
• 10 Day Money Back Guarantee r.;;;:r::;:i 
• Available for APPLE II S92.50 ~ 
• For More Information Call Md•% 

NEEDHAM 'S ELECTRONICS 
1121 Las Palmas. Sacramento. CA 95815 

(916) 924·8037 (M-F) 8 AM to 5 PM PST 

Inquiry 249 

Printer (Data) switch $45 
Dealers & OEM welcome 

· ~UH.~ colol' •0~ 1°'• <1 \°* '" •114i " 
• PutAbtittonCM mt.lty"""ltcft • AJplfl IWtlclMd 
• O! 1-,., PC .t)Otlrd. f~ •hhHdod • i fMt -m•nty 

Swlteh box 0825/Cenlronlc RS232 Mint.lure 
2 wmy &wilch "'5A52 OIWld... cM~ MJM, F1f 17 
2~crtzu l.MtStQ N~~ 110 

~~<JIAblp: ~ ~~~~":!' ::g
~Conlro1Certt4KID8 
S'lllll\cJu'Mon~f 5.,,... 199 

Cable (Lifetime warranty) $10 up 
• UL apprCJ"o'Vd, molded, double shieldod, bolgo colot 
• D type connec:1or with thumb scfew (scrowtoss) 

Prln1• c..i:ii. (~ r8Mt e·19•11 2' 1121S15111a 
c.,,itQtUc Cabl9 (inft '° ll'IW] 6'110' 1 141111 
ASZ32 Cele ~ma 111 maa.1 4·110· 11211 •1 
RS232 CabMt (~Ill~} 3 '1fl'llO"ll2" ll 0/$ 12/S IMllJ 
C2S im. i;.Qfll*1illd ones U11 be ~ u n'lld~ Of' •..i.en1lo"' c:atll•l 
lC'T~J'ddlali:~Mdt!Ye~ 1 7/ $ 91115 

30 Day Mcnay Back GuarantH JACO Enlerprlses 
Tormo: C.0.0. $1.90 1478 Poppy Way 

~~?~:~ f::'sl~n:u::Sh~fi!~gl~ ~l:(!~~) <;:to~: 

Inquiry 172 

Smart Cash 

Register 


$95 
Turns MSDOS computer into complete 


RETAIL POS SYSTEM 


TURBO PASCAL program 100% dBASE compatible !oles 

All 1ransac11oos logged to dis~ 

Transler da1a to 123, dBASE. Bl>SIC, PASCAL etc. 

PLU/lnventory Table to 32000 11ems 

<-cnaracter DEPT 5-characler MFR. PROO 

Cashier securi1y Auto/Manual d1scoun1. tax 

End·Sh1ft summary CuS1om Recn1p1s 20/40/80 col 

HARDWARE SUPPORT· Cash Drawer BarCode Reader 

Receipt Pnnter Functron·bul!on Keyboard 

ORDER: 
915-837-7180 

Inquiry 31 8 

• Deals. Bids. Declares, Defends and Scores 
• Enjoy over a MILLION Dea ls - or your own 
• Scori ng: Rubber-MPS-IMPS·Chicago·Part ials 
• Runs on eilhcr a Color-Graphics or Text Display 
• Cancel, Claim. Signals, Hints , Take-Back 
• For 1 lo 3 players - partners or opponents 
• Novice to Advanced Features· for all players 
• Newsletter subscription and Owner Tournaments 
• Disk: Not Copy-Protected - can be Backed-up 

Id a f r n sion 
• Here is whal the Critics are saying... 
"RECOMMENDED" Jeriy Pou rnetle - BYTE JAN 86 
"A Cha llen In D onent" PC World · NOV 85 

75 E A R'" ame 
Send NO MONEY - pay when satisfied 


g 1-716-865-8412 Today 

or Send order ·Parlor Software Co . 

Box 17850, Rochester, NY 14617 


(No$4 S&H ChargeonPhoneorders) 

• S D Sh'II . I 0 I I I W I 

Guaranteed to be Strongest Available 

Inquiry 262 

TOSHIBA Tl 100/3100 

PORTABLE 


ENHANCEMENT PRODUCTS 


0 FLOPPY LINK CARD/CABLE . .. .. $195 
0 TEACfTOSHIBA 3 1/o'' FDD . . . ... $195 

(WITH UNIVERSAL MOUNTING KIT) 

0 EXTERNAL 5 1.1. " FDD .... . .. . $325 
(INCWDES POWER SUPPLY) 

D EXTERNAL 20MB HARD DISK . . $995 
0 EXTERNAL 30MB HARD DISK .. $1195 
0 300/1200 BAI.JD INTERNAL MODEM$350 
0 DICONIX (KODAC) 150 CPS . . . . $395 

INKJET PRINTER 
(3.75 LBS WITH Nl·CAD BATIERIES) 

0 TAXAN 620 RGB MONITOR . . . . $395 
0 TOSHIBA TllOO PW S/T3100 .. . CALL 

VISA · MIC ADD 3 % AMEX ADD 5 % 
·VOLUME DISCOUNTS­

COMPUSALES 

16819 S. HAWTHORNE BLVD. 


LAWNDALE, CA 90260 

(213) 370-37U 


Inquiry 80 

CREATE A' F,;~• 't. COMPUTER- ~ 1:::::: '. t , % I ,._ 
~ . ......... . NETWORK 


for $299.95 
with the MFJ· 
1294 Super 
Switch! Thi• 
switch lets 
you lntcrcon· 
n cct 4 RS-232 
devices with 
4 othc.r RS-232 devices slmul taneou•ty . All 
clcJit dericu can be worllloi at the 
&&me Umel Wha t you wlll have ls a mini­
networking system for the price of other 
companies' simple switches. And you never 
have lo learn complicated software com· 
mands. Reliable a nd aJTordablc port cxpan· 
s lon Is as s imple as pushing a button. Has 
LEDs to monitor da ta tines. MOV surge pro· 
tectors and lransmlt-rccetvc buttons thai 
allow 2-way communications. 30 day 
money back guarantee (less shipping & 
handll.ngJ. I year unconditional warranty . 
Add $6 shipping & handling. Free catalog. 
call tot!-frce 800-647-1800 

MF.I MFJ Enterprises.Inc. 
92 1 Loulsvllle Road 
Starkvllle, MS 39759 

Inquiry 221 

\~--
• • • • FOUNTAIN-XT COMPUTERS•••• 

• IBM COMPATIBLE 
• 640 k RAM 
• 	SEAGATE 20M HARD DRIVE W/ 

CONTROLLER 
• 2-3 20 k Fl.OPPIES 
• 	MU LTI-DISPLAY COLOR MONl10R 

WICARD 
• AT-SfYLE KEYBOARD 
• 1200 BAUD INTERNAL MODEM 
• 72 HOUR BURN IN 
• MANUFACTURERS WARRANTY 

AT'S & OfHER CONFIGS. AVAILABLE 
H & S SALES, INC. 
P.O. BOX 795 

RAYMORE. MO 64083 


(816) 331-3933 
PREPAID ORDERS - NO SHIPPING CHARGE 
llJM· REGIST"ERED ~ADF.MARK OF INTERNATIONAL BUSJNESS 

MM:HINES CORP. 

Inquiry 42 1 

BlueBox IBM-PC/XT/AT 
Printer Buffer >>>> Parallel 

Short Descr iption: 
.,.. 64 kByte 5149 
.,.. 256 kByte 5399 
.,.. COPY/CLEAR Button 
..... Ready to plug in, 

Inc luding 5 ~ . IBM-c able. 
..... It 's only a sm all box. 

~:~~~g~d~~~ r~~i;:id US $4 for 5hl9pjng1 1 
lnlerfaces. bullers and cables available lor most 
major computer and printer manufac1u rers: 

TecTrans - Guert igen, 
6925 Rosemead Blvd .. 
San Gabriel, CA 91 775 
(8 18] 285-3 12 1 

ISM PC/XTfAT are 11adoma1kS of lnrorn.8u!inen Macl'llno.s 
CENTRONlCS is a. lradomark of CenlrOl'llcs Oeta Comp. 

Inquiry 355 



ENHANCED GRAPHICS ADAPTOR 
100% IBM COMPATIBLE- PASSES IBM EGA DIAGNOSTICS 20MB

* COMPATIBLE WITH IBM EGA, COLOR GRAPHICS ADAPTOR AND 
MONOCHROME ADAPTOR 

* DISPLAYS 16 COLORS OUT OF 64 COLORS NOW ONLY 
* COMES WITH 256K OF VIDEO RAM 
*	 DUAL SCANNING FREQUENCIES 

WORKS WITH STANDARD OR 
EGA TYPE RGB MONITORS 

* LIGHT PEN INTERFACE 

EGA MONITOR 
FULL ONE YEAR WARRANTY 

* EGA AND CGA COMPATIBLE 
* SCANNING FREQUENCIES: 

15.75 KHz I 21.85 KHz 
* 14" BLACK MATRIX, 

NON-GLARE SCREEN 
• 	RESOLUTION: 

640 x 200 I 640 x 350 
* .31 DOT, 25MHz 
• 16 COLORS OUT OF 64 
* TEXT SWITCH-GREEN/ AMBER 

HARD DISK 

SYSTEM 


INCLUDES HARD DISK CONTROLLER, CABLES 
AND INSTRUCTIONS. ALL DRIVES ARE PRE ­
TESTED AND COME WITH A 1 YEAR WARRANTY. 

$38995 

AT MULTIFUNCTION CARD 


ADDS UP TO 3 MEGABYTES OF USER EXPANDABLE MEMORY 

• SHIPPED WITH ZERO K RAM. USER EXPANDABLE TO 1.5 
MEGABYTES RAM ON BOARD, UP TO 3 MEGABYTES WITH 
OPTIONAL PIGGYBACK CARD 

I 
* USES 64K OR 256K DYNAMIC RAMS 
* PARALLEL PORT & GAME PORT 
* SERIAL PORT 
* OPTIONAL SECOND SERIAL PORT 

PIOBYBACK MEMORY CARO 1110 MEMORY lllSTILLEDJ $49.95 

UP TO 2 MEGABYTES OF LOTUS/INTEL COMPA TIBLE MEMORY 

• CONFORMS TO LOTUS/ INTEL EXPANDED MEMORY 
SPECIFICATIONS (EMS) 

• SHIPPED WITH ZERO KRAM, USER EXPANDABLE TO 2 
MEGABYTES 

* USES 64K OR 256K DYNAMIC RAMS 
* USE AS EXPANDED (EMS) OR CONVENTIONAL MEMORY, 

RAMDISK OR SPOOLER 
* SOFTWARE INCLUDES EMS DEVICE DRIVERS, 

PRINT SPOOLER AND RAMDISK 

FOR IBM PC/XT/A T AND COMPATIBLES 

* PROGRAMS 27xxx SERIES EPROMS UP TO 27512 
* MENU DRIVEN SOFTWARE PROVIDED ON DISKETTE 
* AUTOMATICALLY SETS PROGRAMMING VOLTAGE 
* LOADS AND SAVES EPROM BUFFER TO DISK 
• READ, WRITE, COPY, VERIFY OR CHECK BLANK 
• DEBUG STYLE EDITOR FOR EASY MODIFICATION OF PROGRAM -~---~ 
* SPLITS OR COMBINES EPROMS OF DIFFERING SIZES 
* INTERNAL CARD WITH EXTERNAL CABLE FOR A ZIF SOCKET 



*** *HIGH-TECH*** * 

2101 256x4 (450ns) 2708 1024x8 (450nsl 4 .95 
5101 256•4 (450nsl(CMOS) 2716 2048x8 (450na)(SVI 3 .49 
2102L-4 1024•1 (450 nal(LP) NEC V20 UPD70108 $1195 

2716-1 2048•8 (350nal(SVI 3 .95 
2112 256x4 145001) REPLACES 8088 TO SPEED UP IBM PC 10-400/a TMS2532 4096x8 1450n•l(5VI 5 .95 
2114 1024x4 (450nal 2732 4096x8 (450nalt5VI 3.95 
2114L·4 1024x4 (450nal(LP) 2732A 4096.S (250nalt5Vl(21V PGM) 3 .95* HIGH-SPEED ADDRESS CALCULATION2114L·2 1024x4 (200nal(LPI 2732A-2 4096•8 (200na)(5Vlt21 V PGM! 4 .25 
2114l· 15 1024x4 (150nsl(LP) IN HARDWARE 27C64 8192•8 (250nal(5V)(CMOSI 5 .95 
TMS4044-4 4096•1 C450n•I •PIN COMPATIBLE WITH 8088 2764 8 192z8 (450nal(5V) 3 .49 
TMM2016-150 2048•8 (150ns) 2764-250 8192•8 (250ns)f5VI 3 .95 
TMM2016-100 2048•8 f100ns) •SUPERSET OF 8088 INSTRUCTION SET 2764-200 8192x8 (200nal(5V) 4 .25 
HM6116-4 2048x8 (200nsl(CMOSI * LOW POWER CMOS MCM68766 8192x8 (350na)(5Vl(24 PIN) 17.95 
HM61 16-3 2048x8 1150nal(CMOSI 27128 16384•8 i250nal(SVI 4 .25 
HM6116LP·4 2048•8 (200nsl(CM OSl(LP) 27C256 32768•8 i250nsl(SV)(CMOSI 10.95V20 UPD70108-8HM6116LP-J 2048•8 (150nsl(CMOSl(LP) 27256 32768•8 (250no)(5VI 7 .49 
HM6116LP-2 2048•8 (120ns)ICMOSl(LP) SV• Singlo 5 Volt Suppty 21V PGM• Program at 21 VolU 
HM6264P-15 8192x8 (150nsl(CMOS) 8MHZ V30 UPD70116·8 $19.95 
HM6264LP-15 8192•8 (150nsl(CM0Sl(LP) 
HM6264LP-12 8192•8 (120nsl(CMOS)(LP) ****SPOTLIGHT****

LP= Low power 

DYNAMIC RAMS 
4116-250 16384•1 t250n.s) 
4116-200 16384x1 (200na) 
4116· 150 16384x1 (1 50nsl 
411&.-120 16384x1 (120ns) 
MK4332 32768•1 (200ns) 
4164-200 65536•1 (200nsl(Sv) 
4164-150 65536•1 f150nsH5vl 
4164-120 65536x1 (120nsH5vl 
MCM6665 65536•1 (200ns)f5v) 
TMS4164 65536•1 (150nsl(5v) 1.95 
4164-REFRESH 65536•1 (150nsl(5Vl(REFRESHI 2 .95 
TMS4416 16384x4 (150ns)l5v) 4 .95 
41128-150 131072x1 (150nsl(5v) 5 .95 
TMS4464-15 65536x4 (150nal(5v) 6 .95 
41256·200 262144•1 (200nol(5v) 2 .95 
41256·150 262144x1 (150nal(5v) 2.95 

5vzSlngle 5 Voh Supply REFRESH • Pin 1 Refresh 

8000 
1.49 
1.95 
2 .95 
2 .49 

169.95 
129.00 

6 .95 
9.95 
2 .49 
3 .95 
7.95 

14.95 
129.95 
199.95 

8200 
8203 24 .95 
8205 J .29 
8212 1.49 
8216 1.49 
8224 2 .25 
8237 4 .95 
8237-5 5.49 
8250 6 .95 
8251 1.69 
8251A 1.89 
8253 1.89 
8253·5 1.95 
8255 1.69 
8255-5 1.89 
8259 1.95 
8259-5 2.29 
8272 4 .95 
8279 2.49 
8279-5 2.95 
8282 J .95 
8284 2 .95 
8286 3 .95 
8288 4 .95 

Z·BO 
Z80-CPU 2 S MH' 1 .69 

4.0 MHZ 
1.79 
1.89 
S.95 
5.95 
1.89 
5 .95 
5.95 

ZBOA-51012 5 .95 

8.0 MHZ 

6500 CRT 
1.0 MHZ CONTROLLERS 

6502 2 .69 6845 4 .95 
65C02 1CMOS! 12.95 68845 8 .95 
6507 9 .95 6847 11.95 
6520 1.95 H D46505SP 6 .95 
6522 4 .95 MC1J72 2.95 
6526 26.95 8275 26.95 
6532 6 .95 7220 19.95 
6545 6 .95 CRT5027 1l.95 
6551 5 .95 CRT5037 9 .95 
6561 19.95 TMS9918A 19.95 
6581 34.95 

2.0 MHZ 
DISK6502A 2.95 

6520A 2.95 CONTROLLERS6522A 5.95 
6532A 11.95 

1771 4 .956545A 7.95 
6 .95 1791 9.956551A 

1793 9 .95 
3.0 MHZ 12.951795 

1797 12.95
65028 6 .95 2791 19.95 

2793 19.95 
2797 29.95 

19.956800 6843 
8272 4 .95 

1.0 MHZ UP0765 4.95 
MB8876 12.95 

6800 1.95 M88877 12.95 
6802 4 .95 1691 6 .95 
6803 9 .95 2143 6 .95 
6809 5 .95 
6809E 5.95 
6810 1.95 

2.95 BIT RATE6820 
6821 1.95 GENERATORS6840 6 .95 
6843 19. ~5 

12.95 MC14411 9 .956844 
6845 4 .95 BR1941 4.95 

11 .95 4702 9 .956847 COM8116 8 .956850 1.95 MM5307 4.956883 22.95 

2.0 MHZ 
DARTS 

3 .95 
4 .95 
J .95 
4 .95 
6 .95 
9 .95 
6 .95 

SOUND CHIPS 


l'aSPECTRONICS EPROM ERASERSU CORPORATION 

PE· 14T 

_____IWl/_,· 1• I ., 
CRYSTALS 74LSOO 

32.768 KH.i .95 74LSOO .16 74LS165 .65
1.0MHz 2.95 74LS01 .18 74LS166 .951.8432 2 .95 74LS02 .17 74LS169 .952.0 1.95 74l503 .18 74LS173 .492.097152 1.95 74LS04 .16 74LS174 .392.4576 1.95 74LS05 .18 74LS175 .39
3.2768 1 .95 74l.S08 . 18 74LS191 .49
3.579545 1.95 74LS09 .18 74LS192 .694.0 1.95 74LS10 .16 74LS 193 .694.032 1 .95 74LS11 -22 74LSl94 .695.0 1.95 74LS12 .22 74LS195 .695.0688 1.95 74lS1J .26 74LSl96 .59
6 .0 1.95 74LS14 .39 74LSl97 .596 . 144 1.95 74LS15 .26 74LS221 .596 .5536 1.95 74LS20 .17 74L$240 .698 .0 1.95 74L.S21 .22 74LS241 .69

10.0 1.95 74LS22 .22 74LS242 .69
10.?38635 1 .9 5 74LS27 .23 74LS243 .6912.0 1.95 74LS28 .26 74LS244 .6914 .31818 1.95 74LSJO .17 74LS245 .79
15.0 1.95 74LSJ2 .18 74LS251 .4916.0 1.95 74LSJJ .28 74LS253 .49
'17.4:10 1.95 74lS37 .26 74LS256 1.79
18.0 1.95 74LSJ8 .26 74LS257 .3918.432 1.95 74LS42 .39 74LS258 .4920.0 1.95 74LS47 .75 74LS259 1.2922.1184 1.95 74LS48 .85 74LS260 .4924.0 1.95 74LSS1 .17 74LS266 .3932.0 1.95 74LS73 .29 74LS273 .79 

74LS74 .24 74LS279 _39CRYSTAL 74LS75 .29 74LS280 1.98 
74LS76 .29 74LS283 .59 
74LS83 .49 74LS290 .89 

OSCILLATORS 
l .OM Hr 5.95 74LS85 .49 74LS293 .891.8432 5.95 74LS86 .22 7 4LS299 1.492.0 5.95 74LS90 .39 74LSJ22 3.952.4576 5.95 74LS92 .49 74LS323 2.492.5 4 .95 74LS93 39 74LS364 1.954.0 4 .95 74LS95 .49 74LSJ65 .39S.0688 4 .95 74LS107 .34 74LSJ67 .396 .0 4 .95 74L.S109 .36 74LSJ68 .J9G.14Q 4.95 74LS112 .29 74LS373 .798 .o 4 .95 74LS122 .45 74LSJ74 .7910.0 4 .95 74LS123 .49 74LSJ75 .9512.0 4 .95 74LS124 2.75 74LSJ77 .7912.480 4 .95 74LS125 .39 74LSJ78 1.1815.0 4 .95 74LS126 .39 74LSJ90 1.1916.0 4 .95 74LS132 .39 74LSJ93 .7918.432 4 .95 74LS133 .49 74LS541 1.4920.0 4.95 74LS136 .39 74LS624 1.9524.0 4 .95 74LS138 .39 74LS640 .99 

74LS139 .39 74LS645 .99 
74LSl45 .99 74 LS669 1.29 
74LSl47 .99 74LS670 .89MISC. 74LS14ll .99 74LS682 J .20 

TMS99531 9 .95 74LSl51 .39 74LS683 J .20 
TMS99532 19.95 74LSl5J .39 74LS684 J .20 
ULN2003 .79 74LS154 1.49 74LS688 2.40 
3242 7 .95 74LS155 .59 74LS783 22.95 
3341 4 .95 74LS156 .49 81LS95 1.49 
MCJ470 1.95 74LS157 .JS 81LS96 1.49 
MC3480 8 .95 74LS158 .29 81LS97 1.49 
MC3487 2.95 74LSl60 .29 81LS98 1.49 
11C90 19.95 74LS 161 .39 25LS2521 2.80 
2513·001 UP 6 .95 74lSl62 .49 25LS2569 2 .80 
AY5-2376 11 .95 74lS163 .39 26LSJ1 1.95 
AYS-3600 PRO 11 .95 74LSl64 .49 26LSJ2 1.95 

ln1tm.si1y Unit 
(uW 'Cm>) Pt ico 

HIGH SPEED CMOS 
A new f;:imi/y of high spood CMOS IOg1c looturing 

tM spOQd of low power Schank-,· ~9n:s tVPlcnl g:.10 
pro.pag:idon delay), combined wnh t~ advantages of 
CMOS: Vflf'Y low powet" consomptior.. 11.uperior r10l.se 
immunity, and imjXoved outpu1 driwi. 

74HCOO 
74HC: Operate at CMOS log-c levels and are Ideal 

fat new. all-CMOS d~ns 
74HCOO .59 74HC148 1. 19 
74HC02 .59 74HC151 .89 
74HC04 .59 74HC1'54 2.49 
74HC08 .59 74HC157 .89 
74HC10 .59 74HC158 .95 
74HC14 .79 74HC1ti3 1.15 
74HC20 .59 74HC175 .99 
74HC27 .59 74HC240 1.89 
74HCJO .59 74HC244 1.89 
74HCJ2 .69 74HC245 1.89 
74 HC51 .59 74HC257 .es 
74HC74 .75 74HC259 1.39 
74HC85 I.JS 74HC273 1.89 
74HC86 .69 74HC299 4 .99 
74HC93 1.19 74HC368 ,99 
74HC107 .79 74HCJ73 2.29 
74HC109 .79 74HCJ74 2.29 
74HC1 12 .79 74 HCJ90 1.39 
74HC125 1_1g 74HCJ93 1.39 
74HC132 1.19 74HC4017 1.99 
74HC133 .69 74HC4020 1.39 
74HC138 .99 74HC4049 .89 
74HC139 .99 74HC4050 .89 

74HCTOO 
74HCT: 0 1rect, drop-in replitcements fer LS m 

;md can be in1ermu11xf w11h 74 LS in 1he $.l11Tl6 clr'CUU 

74HCTOO .69 74HCT166 3.05 
74HCT02 .69 74HCT 174 1.09 
74HCT04 .69 74HCT193 1 .39 
74HCT08 .69 74HCT194 1.19 
74HCT10 .69 74HCT240 2 .19 
74HCT11 .69 74HCT241 2.19 
74HCT27 .69 74HCT244 2 .19 
74HCT30 .69 74HCT245 2 .19 
74HCTJ2 .79 74HCT257 .99 
74HCT74 .85 74HCT259 1.59 
74HCT75 .95 74HCT273 2.09 
74HCT138 1. 15 74HCTJ67 1.09 
74HCT139 1.15 74HCTJ7 3 2.49 
74HCT154 2 .99 74HCTJ74 2 .49 
74HCT157 .99 74HCTJ93 1.59 
74HCT158 .99 74HCT4017 2 .19 
74HCT161 1.29 74HCT4040 1.59 
74HCT164 1 .39 74HCT4060 1.49 

74FOO 
.79 



I I I 
CMOS 7400/9000 

TL066 .99 LM733 .98 

T 0 -220CASE 
TL071 .69 LM741 .29 
TL072 1.09 LM747 .69

7805T .49 7905T .59 TL074 1.95 LM748 .59
7808T .49 7908T .59 TL081 .59 MC1330 1.69
7812T .49 7912T .59 TL082 .99 MC13SO 1 .19
7815T .49 7915T .59 TL084 1 .49 MC1372 6 .95 

T0·3 C ASE 
LM301 .34 LM1414 1.59 
LM309K 1.25 LM1458 .49 

780SK 1.59 7905K 1.69 LM311 .59 LM1488 .49 
7812K 1.39 7912K 1.49 LM311H .89 LM1489 .49 

LM317K J.49 LM1496 .85 
T0-93 C ASE LM317T .95 LM1812 8.25 

78L05 .49 79L05 .69 LM318 1.49 LM1689 1.95 
78L12 .49 79L12 1 .49 LM319 1.25 ULN2003 .79 

lM320 •••7900 XR2206 3 .95 
OTHER VO LTAGE REGS LM322 1.95 XR2211 2.95 
LM323K 5V 3A TO·l 4.79 LM32JK 4.79 XR2240 1.95 
LM338K Adj. SA TO·l 6 .95 LM324 .49 MP02907 1.95 
78H12K 12V SA T0·3 8 .95 LM331 3 .95 LM2917 1.95 

LM334 1.19 CA3046 .89 
LM335 1.79 CA3081 .99 
LM336 1.75 CA3082 .99 

ICSOCKETS LM337K 3.95 CA3086 .80 
1·99 100• LM338K 6.95 CA3089 1.95 

8 PIN ST .11 .10 LM339 .59 CA3130E .99 
14 PtN ST .11 .09 LM340 aM7800 CA3146 1 .29 
16 PIN ST .12 .10 LM350T 4 .60 CA3160 1 .19 
18 PIN s·r . 15 .13 LF353 .59 MC3470 1.95 
20 PIN ST .18 .15 LF356 .99 MC3480 8 .95 
22 PIN ST .15 .12 Lf357 .99 MC3487 2 .95 
24 PIN ST .20 .15 LM358 .59 LM3900 .49 
28 PIN ST .22 .16 LM380 .89 LM3909 .98 
40 PI N ST .30 .22 LM383 1.95 LM3911 2 .25 
64 PIN ST 1.95 1 .49 LM386 .89 LM3914 2.39 

ST• SOLOERTAIL LM393 .45 MC4024 3.49 
8 PIN WW .59 .69 LM394H 5 .95 MC4044 3 .99 

14 PIN WW .69 .52 TL494 4 .20 RC4136 1 .25 
16 PIN WW .69 .58 TL497 3 ..25 RC4558 .69 
18 PIN WW .99 .90 NE555 .2.9 LM13600 1.49 
20 PIN WW 1.09 .98 NE556 .49 75107 1 .49 

4001 .19 14419 4.95 7400 .19 74147 2.49 74SOO .29 745163 1.29
4011 .19 14433 14.9S 7402 .19 74148 1.20 74502 .29 74S168 3.95
4012 .25 4503 .49 7404 .19 74150 1.35 74S03 .29 74S174 .79
4013 .35 4511 .69 7406 .29 74151 .55 74S04 .29 745175 .79
4015 .29 4516 .79 7407 .29 74153 .SS 74SOS .29 74S188 1.95
4016 .29 4518 .85 7408 .24 74154 1.49 74S08 .35 74S189 1.95
4017 .49 4522 .79 7410 .19 74155 .75 74S10 .29 74S195 1.49

mi .69 4526 .79 7411 .25 74157 .55 74S15 .49 74S196 2..49 
.59 4527 1.95 7414 .49 74159 1.65 74S30 .29 745197 2 .90

4021 .69 4528 .79 7416 .25 74161 .69 74532 .35 745226 3 .99
4024 .49 4529 2..95 7417 .25 74163 .69 74S37 .69 74S240 1.49
4025 .25 4532 1.95 7420 .19 74164 .85 74S38 .69 745241 1.49
4027 .39 4538 .95 742.3 .29 7416S .85 74S74 .49 74S244 1.49
4028 .65 4541 1.29 7430 .19 74166 1.00 74S85 .95 74S2S7 .79
4035 .69 45U 5.79 7432 .29 7417S .89 74S86 .35 74S253 .79
4040 .69 4585 .75 7438 .29 74177 .7S 745112. .50 745258 .95
4041 .75 4702 12.95 7442 .49 74178 1.15 74S124 2..75 74S280 1.95
4042 .59 74COO .29 7445 .69 74181 2.25 74S138 .79 74S287 1.69 
4043 .85 74C14 .59 7447 .89 74182 .75 74S140 .55 74S288 1.69 
4044 .69 74C74 .59 7470 .JS 74184 2.00 745151 .79 74S299 2..95 
4045 1.98 74C83 1 .95 7473 .34 74191 1.15 74S153 .79 745373 1.69 
4046 .69 74C85 1.49 7474 .33 74192 .79 74S157 .79 745374 1.69 
4047 .69 74C95 .99 7475 .45 74194 .85 74S158 .95 745471 4 .95 
4049 .29 74C150 5 .75 7476 .35 74196 .79 74S161 1.29 74S571 2.95
4050 .29 74C151 2 .25 7483 .50 74197 .75 
4051 .69 74C161 .99 7485 .59 74199 1.35 
4052 .69 74C163 .99 7486 .35 74221 1.35 
4053 .69 74C164 1.39 7489 2.15 74246 1.35 DATA ACO INTERFACE4056 2 .19 74C192 1.49 7490 .39 74247 1.25 
4060 .69 74C193 1.49 7492 .so 74248 1.85 AOCOBOO 15.55 8T26 1.29
4066 .29 74C221 2 .49 7493 .35 74249 1.95 ADC0804 3 .49 8T28 1.29
4069 .19 74C240 1.89 7495 .SS 74251 .75 ADC0809 4 .49 8T95 .89 
4076 .59 74C244 1.89 7497 2.75 74265 1.35 ADC081 6 14.95 8T96 .89 
4077 .29 74C374 1.99 74100 2 .29 74273 1.95 AOC0817 9 .95 8T97 .59 
4081 .22 74C905 10.95 74121 .29 74278 3.11 ADC0831 8 .95 8T98 .89 
4085 .79 74C911 8 .95 74123 .49 74367 .65 OAC0800 4 .49 OM8131 2 .95 
408li .89 74C917 12.95 74125 .45 74368 .65 DAC0806 1.95 DP8304 2.29 
4093 .49 74C922 4 .49 74141 .65 9368 3 .95 DAC0808 2 .95 058833 2.25 
4094 2 .49 74C923 4 .95 7414.3 5 .95 9602 1.50 DAC1020 8 .25 OS8835 1.99 
14411 9 .95 74C926 7 .95 74144 2.95 9637 2 .95 OAC1022 5 .95 OS8836 .99 
14412 6 .95 80C97 .95 74145 .60 96S02 1.95 MC1408l8 2 .95 DS8837 1.65 

22 PIN WW 1.39 1.28 NES58 1.29 75110 1.95 
24 PIN WW 1.49 1 .35 NE564 1.95 75150 1.95 
28 PIN WW 1.69 1 .49 LM565 .95 75154 1 .95 
40 PIN WW 1.99 1.80 LMS66 1.49 75188 1.25 

WW• WIREWRAP LM567 .79 75189 1.25 
16 PIN ZIF 4 .95 CALL NE570 2.95 75451 .39 
24 PIN ZIF 5 .95 CALL NE590 2 .50 75452 .39 
28 PIN Zif 6 .95 CALL NE592 .98 7545.3 .39 
40 PIN ZIF 9 .95 CALL LM710 .75 75477 1.29 

S ·100 .125 
S ·100 .125 
IBM PC .100 
APPLE .100 

MILE 
IOCEN36 RIBBON CABLE 
CEN36 SOLDER CUP 

FEMALE 
STD .156 JOCENJ6 / F RIBBON CABLE ZJF• TEXTOOL LM723 .49 75492 .79 
STD .156 CEN36PC RT ANGLE PC MOUNT (ZERO INSERTION FOACE:J H•TO·S CAN. K• T0·3, T:cT0·220 

DIP CONNECTORS 
DESCRIPTION 

HIGH RELIABILITY TOO LEO 
STIC SOCKETS 

HIGH RELIABILITY TOOLED 
WW JC SOCKETS 

COMPONENT CARRIES 
IOIP HEADER SI 

RIBBON CABLE 
DIP PLUGS llDC) 

ORDER BY 

AUGATuST 

AUGATxxVV\N 

ICCxx 

lOP-xi 

8 14 

.62 .79 

1.30 1.80 

.49 .59 

.95 

CONTACTS 
16 18 20 22 

.89 1-09 1 .29 1 .39 

2 . 10 2 .40 2 .50 2 .90 

.69 .99 .99 .99 

.95 

FOR ORDERING INSTRUCTIONS SEE D·SUfJMINIA TURE BEL.OW 

D·SUBMINIATURE 
CONTACTS 

DESCRIPTION ORDER BY 
25 37 5015 19 

24 28 

1 .49 1 .69 

3 .15 3 .70 

.99 1.09 

1.75 

MALE OBxxP .82 .90 1.25 1.25 1.80 J .48 weSOLDER CUP 
FEMALE OB1o:S .9S 1 .15 1.50 1.50 2.35 4 .32 

RIGHT ANGLE MALE OBuPA 1.20 1 .49 1.95 2 .65 
PC SOLDER FEMALE OBuSR 1.25 1 .55 2.00 2.79 

MALE OBuPWW 1.69 2 .56 3 .89 5 .60 
WIRE WRAP 

FEMALE OB1otSWW 2.76 4 .27 6 .84 9 ,95 

IDC MALE IDBuP 2.70 2 .9S 3.98 5 .70 
RIBBON CABLE FEMALE IOBu:S 2.92 3 .20 4 .33 6.76 

METAL MHOODu 1.25 1.25 1.30 I .JO 
HOOOS 

GREY HOOOu .65 .65 .65 .75 .95 

OROERING INSTRUCTIONS: INSERT THE NUMBER OF CONTA C TS IN r>IE POSlllON 
MARKEO -,,· OF THE ORDER BY" PAR T NUMBER US TED 
EXAMPLE: A IS .'. N fllG>lr ANGlE MALE PC SOtDE"R WOULO BE DB15PR 

MOUNTINGHARDWARE$1.00 

IDC CONNECTORS 
OESCRIPTION 

SOLDER HEADER 
RIGHT ANGLE SOLO ER HEADER 

WW HEADER 
RIGHT ANGLE WW HEADER 
RIBBON HEADER SOCKET 

RIBBON HEADER 

HARD TO FIND 
"SNAPABLE" HEADERS 

CAN BE SNAPPED APART TO 
MAKE ANY SIZE HEADER. 

ALL WITH .1 " CENTERS 

ORDER BY 
10 

tOH,ucS .82 
IOHuSR .85 
IOHuW 1 .86 
IOHu.WR 2 .05 
IOSIUI .79 

20 
1.29 
1.35 
2 .98 
3.28 
.99 

5 .50 

CONTACTS 
26 34 

1.68 2 .20 
1.76 2.31 
3.84 4 .50 
4.22 4 .4 5 

1.39 1.59 
6 .25 

40 
2 .58 
2 .72 
5 .28 
4 .80 
1 .99 

MTG HOWR ... H0:025 

Ef-·-·.·.·­·.·----.·----.·.·­·.·;··23 
08J'1$ WFF.. NfiNfi H 

.....l .........J 
so 

3 .24 
3 .39 
G.63 

7 .30 
2 .25 

1N751 .2.S 4N26 
1N759 .25 4N27 
1N4148 25/ 1 .00 4 N28 
1N4004 1011 .00 4N33 
1NS402 .2S 4N37 
KBP02 .55 MCT·2 
KBUBA .95 MCT-6 
MDA990-2 .35 TIL-1 11 

.25 2N3906 

.10 2N4401 

.50 2N4402 

.25 2N4403 

.79 2N6045 

.10 TIP31 

LEDDISPLAYS 
FN0-357(3591 
FN0-500(5031 
FN0-507(5101 
MAN-72 
MAN-74 
MAN·8940 
TIL-313 

COM CATHODE .362" 
COM CATHODE .s•· 
COM ANO DE .S" 
COM ANODE ,3·· 
COM CATHODE .3·· 
COM CATHODE .8"' 
COM CATHODE . 3"" 

TIL-311 4•7 HEX W / LOGIC .270"' 
HP5082·7340 4x7 HEX W/ LOGIC .290" 

DIFFUSED LEDS 
JUMBO RED Tl 'A 
J UMBO GREEN Tl'!. 
JUMBO YEUOW Tl'/, 
MOUNTING HOW TP/• 
MINI RED T1 

SWITCHES 

1-99 
.10 
.14 
.14 
.10 
. IQ 

SPOT MINI·TOGGLE ON-ON 
OPOT MINI·TOGGLE ON-ON 
OPOT MINl ·TOGGLE ON-OFF-ON 
SPST Ml NJ -PUSHBUTTON N.0 . 
SPST MINI-PUSHBUTTON N.C. 
SPST TOGGLE ON-OFF 
BCD OUTPUT 10 POSITION 6 PIN DIP 

4 POSITION 
5 POSITION 
6 POSITION 

10 
16 
20 
25 
26 
34 

DIP SWITCHES 
.85 
.90 
.90 

7 POSJTJDN 
8 POSITION 
10 POSITION 

RIBBON CABLE 
SINGLE COLOR 

1 ' 10' I ' 
.18 1 .60 .30 
.28 2.50 .48 
.36 3 .20 .60 
.45 4.00 .75 
.46 4. 10 .78 
.61 5 .40 1.07 



••••••••••••• 

PASE WIRE WRAP WIRE WIRE WRAP PROTOTYPE GIRDS 
PRECUT ASSORTMENT FR-4 EPOXY GLASS LAMINATE 

IN ASSORTED COLORS S27.50 WITH GOLD-PLATED EDGE-CARD FINGERS 
100• ., 5 .5", 6 .0", 6 .5", 7 .0" 

250on ' 2.5", 4.5", 5 .0" 
60000, 3 .0 ". 3 .5" , 4.0" . r!f.~~;:;~~~-;~~ 

SPOOLS 
250 foot 47.25 

500 feet s13.25 1000 feot S21 .95 

Pl9ase specify color: 
Blue, Black, Yellow or Red . J 

l llJ[ lll ll llll 

IBM-PR2 ' $4.95 IBM 
BOTH CARDS HAVE SILK SCREENED LEGENDS•MANUFACTURED ~ 

BVCORCOM AND INCLUDES MOUNTING BRACKET 
•LOW COST . IBM·PR1 WITH •SV ANO GROUNO PLANE , • , . 127.95
• FITS LC·HP BELOW t IBM·PR2 AS ABOVE WITH DECODING LAYOUT $29.95
• 6 AMP 120/ 240VOLT 

S-1006 FOOT LINE CORDS 
P100-1 BARE · NO FOIL PADS , . , , . , , , • , , S15 .15 

LC·2 2 CONDUCTOR .39 P100·2 HORIZONTAL BUS .... . . ...•• • .. 021 .80 
LC·l 3 CO NDUCTOR .99 P100· 3 VERTICAL BUS • • •• . • •• • ••••.•• S21.80 
LC·HP 3 CO NDUCTOR WI STD P100·4 SINGLE FOIL PADS PER HOLE • , , , •• S22.76 

FE MALE SOCKET 1.49 

APPLE 
MUFFIN FANS PS00-1 BARE · NO FOIL PADS •••• . • •. , •• $15.15 

ROTRON 14.95 PS00-3 HORIZONTAL BUS .• . ••. ..•• , .•• S22.75 
ETRI 14.95 PS00-4 SINGLE FOIL PADS PER HOLE • .. . . • S21.80 

MASUSHITA 16.95 7060·45 FOR APPLE llo AUX SLOT .. .• . • ... sJ0.00 

SWITCHIN8 POWER SUPPLIESFRAME STYLE , ;;!
• SUPS OVER WIRF. WRAP PINS ; 

• 
~ ~ ·•= l TRANSFORMERS• IDENTIFIES PIN NUMBERS ON WRAP PS-IBM $89.95• 15 "• SIDE OF BOARD ' ...I 12.6VAC CT 2AMP S.95 • FOR IBM PC·XT COMPATIBLE •CAN WRITE ON PLASTIC: SUCH AS IC R 12.6VAC CT 4AMP 7.95 


PINS PART# PCK. OF PRICE 
 • 13SWATTS...·- u "'"',,,. •• 12.6VAC CT 8AMP 10.95 
• •5V @ 15A. • 12V @ 4 .2A PS-IBM 


14 IDWAAP14 10 1.95 

8 IDWRAPOB 10 1.95 25.2VAC CT 2AMP 7.95·- ... 

.~ ............. 

~ 

-SV @.SA.·12V @.SA
16 IDWRA#'16 10 1.95 • ONE VEAR WARRANTY 
. ~ 

~- •;ii •18 IDWRAP 18 5 1 .95 
. ~20 IDWRAP20 5 1.95 "'• 25 PIN D·SUB

22 IDWRAP22 5 1 .95 :>l • PS·IBM-150 $79.95- ~ 24 IDWRAP24 5 1.95 .~ tj e DENDER • FOR IBM PC-XT COMPATIBLE 28 IDWRAP28 5 1.95 '),! . 
40 IDWRAP40 5 1.95 CHANOERS • 1SOWATTS 


PLEASE ORDER BV NUMBER OF 
 • •12V @ S.2A,. SV @ 16AIDWAAP24
PACKAGES iPCK. OFI $7.95 ·12V @ .SA. ·SV @ .SA PS-1301111111111111111111111111111111111111111111......................11111111 •ONEYEARWARRANT'I 


CAPACITORS 

TANTALUM 
15V .35 .471'1 3SV .45 
1SV .70 1.0 JSV .45 
15V .80 2.2 35V .GS 
1SV 1.35 4 .7 35V .85 
l5V .40 10 J SV 1.00 

DISC 
sov .05 680 sov .05 
sov .05 .001µ! SOV .05 
sov .05 .0022 sov .05 
sov .OS .oos sov .05 
sov .OS .01 sov .07 
sov .OS .02 sov .07 
sov .05 .0 5 50V .07 
sov .OS .1 12V .10 
sov .OS .1 50V .12 

MONOLITHIC 
sov .14 .l µf 50V .18 
50V .15 .471rl 50V .25 

ELECTROLYTIC 
RADIAL AXIAL 

25V .14 l µf sov . 14 
35V .15 10 sov .16 
50V .15 22 16V .14 
50V .15 47 50V .20 
35V .18 100 JSV .25 
16V .18 220 25V .JO 
JSV .20 470 SOV .so 
2SV .JO 1000 16V .60 
16V .70 2200 16V .70 
25V 1.45 4700 16V 1.25 

.­ $34.95DATARASE EPROM ERASER 
• ERASES 2 IN 10 MINUTES 
• COMPACT-NO DRAWER 
• THIN MEl'AL SHUn"ER 

PREVENTS UV LIGHT 
FROM ESCAPING - ~ 

1/4 WATT RESISTORS 

5% CARBON FILM ALL STANDARD VALUES 

FROM 1 OHM TO 10 MEG. OHM 


10PCS same v.&e .0 5 100 PCS """"""""' .02 

SO PCS S&lf1lO vaU! .025 1000 PCS ..,.,...., .015 


PS-130 $99.95 
• IJOWATTS 
• SWITCH ON REAR 
• FOR USE IN OTHER IBM 

TYPE MACHINES 
• 90 DAYWAARANTV 

PS-A $49.95 
• USE TO POWER APPLE TYPE 

SYSTEMS. 79.S WATTS 
• •5V @ 7A.'12V @ 3A 

••••••••••••••••• -SV @.SA, · 12V @.5A 
• 

RESISTOR NETWORKS 

SIP 10 PIN 9 RESISTOR .69 
SIP 8 PIN 7 RESISTOR .59 
DIP 16 PIN 8 RESISTOR 1.09 
DIP Hi PIN 15 RESISTOR 1.09 
DIP 14 PIN 7 RESISTOR .99 
DIP 14 PIN 13 RESISTOR .99 

SPECIALS ON BYPASS CAPACITORS 
.01 µf CERAMIC DISC 100/ S5.00 
.01 µf MONOLITHIC 100/ 510.00 
.1 1Jf CERAMIC DISC 100/ $6.50 
.1 µf MONOLITHIC 100/ 512.50 

• APPLE POWER CONNECTOR 

PS·SPL200 $49.95 
• <SV @ 25A. •12V @ J .SA 

-6V @ 1A.-12V @ 1A 
• UL APPROVED 
• ALUMINUM ENCLOSURE 

~~L~~~::!!~VECIARCIA 

Z80 COMPUTER 

CIRCUIT CELLAR VOL 1 
CIRCUIT CELLAR VOL 2 
CIRCUIT CELLAR VOL J 
CIRCUIT CELLAR VOL 4 
CIRCUIT CELLAR VOLS 

WISH SOLDERLESS BREADBOARDS NEW EDITION! 
1986 

IC MASTER 

http:S.2A,.SV


AP-150 
$99.95 

• 111 HT. O)RECT DRIVE 
• 100% APPLE COMPATIBLE 
• SI)( MONTH WARRANTY 

• TEAC MECHANISM -DIRECT DRIVE 
• 100~~ APPL£ COMPATIBLE 
• FULL ONE YEAR WARRANTY 

AP-135 
$129.95 ....................=-=!J 
• FUU HT SHUGART M ECHANISM 
• DIRECT REPLACEMENT FOR APPLE 

DISK U 
• SIX MONTH WARRANTY 

• 10011. APPLE lie COMPATlBLE, 
READY TO PLUG IN. WI SHIELDED 
CADLE & MOLDED 19 PIN 
CONNECTOR 

• b~~JtREllABLE SLIMLINE DIRECT 

• SIX MONTH WARRANTY 

DISK DRIVE ACCESSORIES 
FOO CONTROLLER CARD S49.95 
lie ADAPTOR CABLE S19.95 

ADAPTS STANDARD APPLE DRIVES 
FOR USE WITH APPLE lie 

CASE WITH KEYBOARD 
FOR APPLE TYPE MOTHERBOARD 

EKTENDER CARDS 
IBM-PC 
IBM-AT 
APPLE II 
APPLE lie 
MULTIBUS 

S45.00 
S68.00 
S45.00 
S45.00 

MODEL 
RP525 

• DUPLICATE OR BURN ANY 
STANDARD 27., SERIES EPROM 

• EASY TO USE MENU -DRIVEN 
SOFTWARE IS INCLUDED 

. ~j3~~2s_,~~CJ·~r-:. ~ii2171162a 
• HIGH SPEED WRITE ALGORITHM 
• LEO INDICATORS FOR ACTIVITY 
•NO EXTERNAL POWER SUPPLY 

NEEDED 
• ONE YEAR WARRANTY 

16K RAMCARD $39.95 

• FULL TWO VEAR WARRANTY 
•EXPAND YOUR 48K APPLE TO 

64K 
• USE IN PLACE OF APPLE 

LANGUAGE CARO 
BUE l'C CUD W/INSTRUCTIDMS $9.95 

IC TEST CARD $99.95 

·QUICKLY TESTS MANY COMMON 
I Cs 

•DISPLAYS PASS OR FAIL 
• ONE VEAR WARRANTY 
• TESTS: 4000 SERIES CMOS. 

74HC SERIES CMOS, 
7400, 74LS, 74l. 74H & 74S 

$49.95 
FOR APPLE OR IBM 

INCLUDES ASCII PRD ·EZ SOFIWARE .., 
- ) 

• FCC APPROVED 
•BELL SYSTEMS 103 COMPATIBLE 
• INCLUDES AC ADAPTOR 
• AUTO·OIAL 
• DIRECT CONNECT 

CABLE FOR APPL£ lie S14.95 

FOR ATARI 400, 800, 2600. 
VIC 20164 ANO APPLE ll o 

DISKFILE 

6 FOOT, 1~ SHIELDED, MEETS FCC 
IBM PARALLEL PRINTER CABLE 9.95 
CENTRONICS MALE TO FEMALE 15.95 
CENTRONICS MALE TO MALE 14.95 
MODEM CABLE FOR IBM 7.95 
R5232 SERIAL MALE TO FEMALE 9.95 
RS232 SERIAL MALE TO MALE 9.95 
KEYBOARD EXTENSION !COILED) 7.95 
APPLE II JOYSTICK EXTENSION 4.95 

C. ITOH HITEMAN II PRINTER 

• 160 CPS DRAFT MOOE. 32CPS NLQ MOOE 
• 9 x 9 DOT MATRIX 
• SUPPORTS EPSON/IBM GRAPHICS 
• FRICTION ANO TRACTOR FEEDS 
• VARIABLE UNE SPACING AND PITCH 

$219.95 
IBM PlllU. CABLE $8.95 
IEl'LICEMEIT llllOI CllTllDBE $15.85 

NASHUA DISKETTES DEALS 
51!.'' SOFT SECTOR 

OS/ OD WITH HUB RINGS 

$990 69Cea 59Caa 
BOK OF 10 BULK on 50 BULK on 250 

NASHUA DISKETTES WERE JUDGED 
TO HAVE THE HIGHEST POLISH 

ANO RECORDED AMPLITUDE OF ANY 
OISKETTES TESTEO ACCOROING TO 

" COMPARING FLOPPY OISKS", BYTE 9 / 84 

DISKETTES 
NASHUA 51/4" 

OS DO SOFT • 9 .90 
OS ' OU AO SOFT $34 .95 
OS flD FO R AT $ 49.96 

NASHUA 8" 
SS DD SOFT $27 .95 
OS DD SOFT $ 34.95 

NASHUA 3.5" 
3.5 .. SSI OO FOR MAC S32.9S 

VERBATIM 51/4" 
SS DD SOFT $23.95 

V·MD20 OS1 DO SOFT $29 .95 
V·MD1100 SS I DD 10 SECTOR HARD S2J.95 

BUILD STEVE CIARCIA'S 

INTELLIGENT 
EPROM PROGRAMMER 

AS SEEN IN B 'rTE. 0C T. 86 

• STAND·ALONE OR RS·232 SERIAL 
OPERATION 

• MENU SELECTABLE EPROM TVPES­
NO CONFIGURATION JUMPERS 

• PROGRAMS AU SV 27XXX EPROMS 
FROM 2716 TO 27512 

• READ. COPY OR VERIFY EPROM 
• UPLOAD/ DOWNLOAD INTEL 

HEX FILES 
• PROGRAMMER DRIVER USER 

MODIFIABLE 

ONLY $199 
KIT INCLUDES PCB ANO ALL 

COMPONENTS EXCEPT CASE ANO 
POWER SUPPLY 

51/4" FLOPPY DISK DRIVES 
TEAC F0.558 1h HT OS/DO (fOR IBMJ 
TEAC FO.HF "I HT OS/QUAD rFOR IBMI •124.95 
TVIC F0.1150FV "I HT OS/HO(F()RllMA1)$154.95 
TANDONTM100.2 OSIDO(FORIBMI e119.00 
TANDON TMS0.2 \HIT OS/ DOIFOfl IBM! S79.95 
MPl·B52 OSIDDIFOR IBMI 579.95 

8" FLOPPY DISK DRIVES 
FD .loo-I SS/ DD (SA/801 EOUllll 
FD 200.8 OS/ DD [SAIBSIR EOUIV) 

DISK DRIVE ACCESSORIES 
TEAC SPECIFICATION MANUAL 
TEAC MAINTENANCE MANUAL 
'II HT MOUNTING HARDWARE 
MOUNTING RAILS FOR IBM AT 
" V" POWER CABLE FOR 5 1/." F001 
5'/." FOO POWER CONNECTORS 

DISK DRIVE ENCLOSURES 
$88.85 

FUU HT 5 11. ·• BEIGE CABINET WI POWER SUPPL V 

CIB-21V8 VERTICAL $208.95 
DUAL SUMUNE 8 " CABINET W/ POWER SUPPLY 

CIB·2FH8 HORIZINTAL $218.85 
DUAL FUU HT 8 .. CABINET W/ POWER SUPPLY 

CAB·2SV5 CAB· 1FHS 

TEST EQUIPMENT FROM JDR INSTRUMENTS 
DIGITAL MULTIMETER PEN DPM-1000 $54.95 
AUTO RANGING. POLARITY AND DECIMAL! 
• LARGE 3.5 DIGIT 

DISPLAY 
• DATA HOLD SWITCH 

FREEZES READING 
• FAST. AUDIBLE CON· 

TINUITV TEST 
• LOW BATTERY 

INDICATOR 
• OVERLOAD PROTEC· 

TION 



CRT MONITORS FOR ALL APPLICATIONS 

INCLUDES HARD DISK CONT· 
ROLLER, CABLES AND IN· 
STRUCTIONS. ALL DRIVES ARE 
PRE-TESTED AND COME WITH 
A ONE YEAR WARRANTY. 

KT COMPATIBLE 
MOTHERBOARD 

$129.95 

• 4.77 MHz 8088 CPU, OPTIONAL 


8087 CO-PROCESSOR 

• B EXPANSION SLOTS 
•OK RAM INSTALLED, EXPANDABLE 

TO 640K ON-BOARD MEMORY 
• 	AU IC. SOCKETED-HIGHEST 

QUALITY PC BOARD 
•ACCEPTS 2784 OR 27128 ROMS 

PRO-BIOS $19.95 

IBM COMPATIBLE INTERFACE CARDS 
ALL WITH A ONE YEAR WARRANTY 

MULTI 1/0 FLOPPY CARD 
PERFECT FOR THE 640K MOTHERBOARD 

MULTIFUllCTIOll CARD 

• 2 DRIVE FLOPPY DISK CONTROLLER 
• 1 AS232SEAIALPOAT; OPTIONAL2nd 

SERIAL PORT 
• PARALLEL PRINTER POAT 
•GAME POAT 
• CLOCK/ CALENDAR 
• SOFTWARE: CLOCK UTILITIES, 

RAMOISK, SPOOLER 
OPTIONAL SERIAL PORT SIS. 115 

$84.95 
ALL THE FEit TURES OF Asrs 6 PACK PLUS It T HALF THE PRICE 

• CLOCK/ CALENDAR 
• G-334K RAM 
• SERIAL PORT 
• PARALLEL PORT 
•GAME PORT 
• SOFTWARE INCLUDED 

PRINTER CABLE S9.P5 
541< RAM UPGRADE 9/$11.61 

COLOR ORAPHICS ADAPTOR 	 $89.95 
FULLY COMPATIBLE WITH IBM COLOR CARD 

• 4 VIDEO INTERFACES: AGB, 
.:- j,; J,·>- ~ _..,,.._ ~ .....,. . ,f...' •.. - ':i COMPOSITE COLOR. Hl·AES 

, . ,,,. ~ , r ~ , ' _.. COMPOSITE MONOCHROME, 
~ . ,. - . . ). .. .' ;.... CONNECTOR FOR RF MODULATOR 

.. .. , . '-. • COLOR GRAPHICS MODE: 320 • 200 
' .. ' ,.__ ' I • MONO GRAPHICS MOOE: 640 x 200.... . . • UGHT PEN INTERFACE 

"'l"U.... 

MONOCHROME GRAPHICS CARD $89.95 
FULLY COMPATIBLE WJIBM MONOCHROME ADAPTOR & HERCULES GRAPHICS 

• lOTUS COMPATIBLE 

I • - \ •TEXT MOOE: BO x 25 

~ .. • - ' • ~ . . e .. ~- _1 • GRAPHICS MOOE: 720 x 348 


• PARALLEL PAINTER INTERFACE 
-- - . - . :· . .: -.. 
••f • • . ­

MONOCHROME ADAPTOR 	 $49.95 
ANOTHER FANTASTIC VALUE FROM JORI 

• IBM COMPATIBLE TTL OUTPUT • 720 x 350 PIXEL DIPLAY 
PLEASE NOTE: THIS CARD WIU NOT AUN LOTUS GRAPHICS ANO DOES NOT INCLUDE A 

PARALLEL POAT 

FLOPPY DISK DRIVE ADAPTOR $34.85 
• 	INTERFACES UP TO 4 STANDARD 

FDOo TO IBM PC OR COMPATIBLES 
• INCLUDES CABLE FOR lWO 

INTERNAL DRIVES 
• STANDARD OBJ7 FOR EXTERNAL 

DRIVES 
• RUNS QUAD DENSITY DRIVES 

WHEN USED WITH JFOAMAT 

-· 
...- . r~ r 

' . )' 	. l'­

" 
~--- --

H1-1u~~fU1mo1 
MODEL IQ0-91528 

• DIGITAL RGB-IBM COMPATIBLE 
• 14.. SCREEN 
• 10 TRUE COLORS 
• 26 MH.r: BANOW10TH 
• RESOLUTION > 6AO x l82 
• .J lmm DOT PrTCH 
• CA8LE FOR IBM PC INCLUDED 

- ' . ~ 

·-. ---- ,-~; 

IN&'c\Vnl 
~ 

MODEL SM· 12SF 
•IBM COMPATIBLE Tll.INPUT 
• 12.. NON·GlARE AMBER. 

LOW DISTORTION SCREEN 
• RESOLUTION: 720H x 350V 
• AITRACTIVE CASE WtTH 

SWl\/El BASE 
• ONE YEAR WARRANTY 

. 
.0 

CEllJlcfttlfllMI 
MODCL K!.Al-!211 

•IBM COMPATIBLE TTt INPUT 
• 12·· NON-GlAAE SCREEN 
• P39 GREEN PHOSPl<ORUS 
• VERY HIGH RESOLVTION: 

2fi MH:1 BANDWIDTH 
1100 LINES iCENTERI 
...(I nDllll llOl.11 

$99.95 

MONITOR STIND 


c~, 
TILTS AND SWIVELS 

ONLY $12.95 
IBM PRlllTER CABLE 

'~) 
~· 

IBM STYLE 
COMPUTER CASE 

AN ATTRACTIVE STEEL CASE 

WITH A HINGED LID FITS THE 

POPULAR PC/ XT COMPATIBLE 


MOTHERBOARDS 

• SWITCH CUT·OUT ON SIDE FOR PCI XT 

STYLE POWER SUPPLY 
• CUT·OUT FOR 8 EXPANSION SLOTS 
•AU HARDWARE INCLUDED 

$39.95 

IBM COMPATIBLE KEYBOARDS 


OKM-2000 $59.95 


• ;'5150" STYLE KEYBOARD 
• FULLY IBM COMPATIBLE 
•LED STATUS INDICATORS FOR CAPS& 

NUMBER LOCK 
• 83 KEY - SAME LAYOUT AS 

IBM PC/ XT KEYBOARD 

NOW ONLY $89.85 
• FOR IBM PC-XT COMPATIBLE 
• 135 WATTS 
• 	+SV @ 15A, +12V @ 4.2A 

-SV @ .SA. - 12V @ .SA 

IBM-5151 $79.95 


•REPLACEMENT FOR KEYTRONICS 
KB-5151'" 

• SEPARATE CURSOR & NUMERIC 
KEYPAD 

• CAPS LOCK & NUMBER LOCK 
INDICATORS 

•IMPROVED KEYBOARD LAYOUT 

DISK DRIVES 
TANDOll TM50·2 

$79.95 

• '12 HT OS/ DD 
• IBM COMPATIBLE 
*EXTREMELY QUIET! 

DI/DD
TUC FD-Hf DI/QUID
TUC FD-HI DI/HD
MDUllTlll HllHllf 
U/UILI 
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BYTE'S ONGOING MONITOR Box 

ARTICLE# PAGE ARTICLE 	 AUTHOR(S) ARTICLE# PAGE ARTICLE AUTHORCS) 

I 9 Microbytes .. ... ...... .. ....... staff 12 193 The TMS340\0 Graphics System 
2 29 What's New .. . ............... . staff Processor . ........ ... ..... . ... Killebrew 
3 52 Ask BYTE/Circuit Cellar I 3 207 Plotting the Mandelbrot Set ..... . Schroeder 

Feedback ___ _ . . . . Ciarcla 14 215 Graphing Quadric Surfaces . . . .. . . Haroney 
4 65 Book Reviews . . .•..... .. . . . . ...	Unger. 15 225 Free-Form Curves on Your Micro .. Enns 

Cunningham. 16 239 Four IBM PC AT dones .... .. .... Rash 
Hoffman 17 249 The Hercules Graphics Card Plus . .Malloy 

87 	 Clarcia·s Circuit Cellar: Build 18 255 23 Modems ...................Satchell 

the GTl80 Color Graphics Board. 19 265 Pascal for the IBM PC . . ........ .Shammas 

Part 2: Hardware ..... . ... . ... .Ciarcla 20 277 STELLA .......................Robinson 


6 102 	 Programming Project: 21 281 Flash-Com ........... . .. ... ... . Meeks 
Using DOS Functions from Turbo 22 291 ComputJng at Chaos Manor: 
PaseaI . . . . . . . . . . . . . . . . . . . . . ... Yria rt The Final Frontier ... . ..........Pournelle 

7 113 	 Programming Insight: A Program 23 305 According to Webster: 
for Approximating Integrals ....... Smith Season's Greetings ......• •.• .... Webster 

8 12 7 Debugging Macintosh Applications .. West 24 32 1 Applications Only: 
9 14 3 Local Effects of Nuclear Weapons .. Fanch l Stocking Stuffers - . . . . ' . . .. . Shapiro 

10 161 Henon Mapping with Pascal ...... Hughes 25 329 BYTE U.K.: The U·MAN Potential .. Pountain 
II 181 Abst ract Mathematical Art ........ Perry 26 349 Best of SIX ...... . ............. BIXen 

BOMB Results 
PRIZE COMPARISON 
..A Comparison of MC68000 Family Processors" Is the winning article from In third In the vote tally for quantity. 
September, bringing author Thomas L. lohnson $100. in second and the winner And the first place prize for quality of $50 also goes to Thomas L. Johnson 
of $50 is Adam Brooks Webber for his system software analysis of the two for his coverage of the five MC68000s. Congratulatlons to all of these Theme 
machines. "Amiga vs. Macintosh." Mike Morton's "680001\'lcks and Traps.. came authors. 

N·E·X·T M·O·N·T·H I·N B·Y·T·E 


At press time the following articles are intended for publication in the January issue of BYTE: 

Theme: 

Next month's theme, Progranunable Hardware, includes an overview of the evolution of programmable 


hardware, an explanation of the theory and physics of programmable logic devices, the merits of microcode 

versus hard-wiring, general considerations in designing with PALs, how to choose PALs for particular 


applications, and a programmable hardware construction article. 


Features: 

Steve Ciarcia concludes his three-part graphics construction project. We have a programming 


project on hashing, a programming insight or two, and a 68000-related piece on creating and manipulating 

Macintosh regions . 


Hardware Reviews: 

We'll feature coverage of 8 multifunction boards for the IBM PC AT, followed by an evaluation of 15 AT 


clones. We also plan to present reviews of the Data General/One Model 2, the Stride computer, 

and the Laser 128. Peripheral reviews will include a comparison of 12 graphics boards and the 


All Card from All Computers. 


Software Reviews: 

Among the software reviews we have on hand include three Modula-2s for the IBM PC, multitasking BASIC, 


RuleMaster, Laser Quill , and Scribble! . 


Plus columns by Pournelle, Webster, Shapiro, Pountain, and more from the Best of BIX; Book 

Reviews, What's New, Microbytes, and more. 
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A COMPUTER 

PROGRAM 


DELIVERED VIA 

SATELLITE! 


The Computer Chronicles, a half-hour weekly 
television series brings you news and Information 
from Silicon Valley and around the world. 

Correspondent Stewart Cheifet and Gary Kildall, 
creator of CP/M cover today's headlines and 
the stories behind them. 

Find out what is, what was and what will be, with 
the only computer program you're ever going to 
need. The Computer Chronicles, every week on 
a public television station near you. 

(Check local listings for time and channel.) 

Produced by KCSM. San Mateo. CA and Wllf. Harrisbu rg. PA w1lh funding lrom McGraw·Hill's B\11( magazine . 
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Dallas. TX 75240 

International Advertising Sales Staff: 
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Mr. Fritz Krusebecker 
McGraw·Hlll Publishing Co. 
Uebigsrrasse 19 
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I 45 52 891 
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Mr. Ala In Faure 
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128 Faubourg Saint Honore 
75008 Paris 
France 
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Inquiry No. Page No. 

398 l~t CO MPANY 28b, 287 
2 AIJSOFT 350 
3 ACS 111.il'ORTERS 408 
4 ADDISO:>IWESLEY EDU MEDlt\ . 62 
5 ADDM1\ STER CORI' 41 b 
b ADllJSTAIJLE COMPPROI) 423 
8 ADV I HLLICENC£ 1ECliN 421 

10 AD\'A:>.CLD COMP PROD . 49 
11 t\tlV1\NGD COMP PROD . 49 
12 ADVANCED CO.\IP PROD 405 
13 AF10N C0.\1PUTER . 308 
14 1\ llON OMPUTER 308 
15 Al - ON SYSl'F.MS . 322 
lb 1\IC N SYSTEMS 122 
17 ~LI PRODUCTS l\JC 400 
18 l•ll'HA \llCRO 19 
19 ,\ l-5YS IJD 197 

18b ,\M1\ZING TH INGS INC . 23 
20 ,\Mill K CORP 311 
21 1\~ loRICA COMP (, PERIPH 353 
24 ,\Ml.RICAN CO IP & PERIPH 353 
2 5 ,\Ml RICA MICRO TF.Cll 307 
2b 1\Ml.RICAN MICRO TE H . 307 
27 A~IF.RILA'll ~llCRO 1ECH 309 
28 1\~11 RIC1\• ~llCRO TECH 309 
29 All.II.RICAN RESEARCH INC 77 
30 1\~ll RILA RESEARCH INC 77 
31 1\Ml·RICAN SlMICO DUC10R . 40b 

417 1\~ U-RltA SEMICONDUC10R 420 
12 ,\,\l!oRICAN 5MALL IJUS COr>'P 119 
33 1\11.il'RO LOMPUTERS IN - 70 

413 t\PP.-\RAI INL 206 
H ,\l'ROl 1 K 406 
35 ARITY CORPORATIO• 246 
37 i\R.11·.K CORP .. 66 

/\SI. RESEARCH INC 17 
• 1\ i&T CO 1MUNICATIONS 112. 133 

39 1\ARI CORP 173 
40 1\-,\RI CORP 175 
41 1\T1\RI ORI' 177 
lb 1\TI TECll 01.0CIES INC 167 
42 1\lRON CORP 304 
43 AVIS Rl·.NT-A-CAR . 325 

• t\\'OCl T SYSTEMS INC 331 
45 m.B 11 F:CTRONICS 41 l 

• B&C ,\llCROSYSTEMS 416 
46 11;,RRI ClON SYSTEMS 25 
47 IJ/,\ l.XPRESS COMPANY TliE 247 
4H IJAY ncH~ IC1\L ASSOC . 68 
52 1111\l~t <:OMPUTINC I C 335 
53 Ill 1\l~I (0MPU1 INC INC 335 
54 llORl.1\ ll I TL Cll. I 
55 BONI.AND INTL en. I 
56 Ill' Mll~OSYSTEMS 423 
57 llLSINf~SlOOLS I N 313 

• /HJ\'/ R~ M RT SECTION 390- 397 
• liYTf BACK ISSUES 302 

42b IJY"ll 11115 423 
58 /lY If CONNKTION THl 399 

450 	RYrF /NfO F.XCHANCF hJIXI 120 
HYff PUHUSHER S STATEMt.NT 400 
B\'n Sllfi ,\IESSt\CE 422 
11\'rl 5111• SERVICt. 112 
c '.VARI. DESMET C . 360 

• LAI.II ORN l1\ DIGITAi. 424. 425 
bl (,\NON US A 326. 327 
63 CAl'l.IAI. LOUll'MEN 'I LORP 336 
64 Ct\ RI ISi I CO.\IPU1 ER 430 
65 C1\UZIN :;YSTEMS 248 

420 O'ITR1\I. CO~IP PROD 416 
419 C£'-1R ID 422 
68 Cl Nl 11\C!URY . 414 
69 um Al 5o. 51 
70 l.Ull Al 351 
71 CMS 176 
72 CMS 176 
73 CNT \l,\RKETINC 423 
75 COf.i+ICIENT SYS CORP . 338 
76 COCllMF . 400 
77 COGITt\1 F . 400 
79 (0Mf>UDATA TRANSLATORS INC 4 18 

• COMPUPRO 334 

Inquiry No. Page No. 

80 COMPUSALES 4 30 
81 COMPUS:WE 398 
82 COMPUSERVE 300 
83 COMPUSERVE 301 
85 COMPUTER CLASSfflWS I C 174 

• OMPUTER CO TINIJUM 

8b COMPUTER DIRffT 

87 COMPUTER FRIEND 


207 COMPUTER LIBRARY 
• C MPUTER :VAIL ORDlR 

88 COMPUTER MAii. ORDFR 
424 	COMPUTFR MART 
89 COMPUTER SURPLUS STORE 
90 COMPUTER WAREHOUSE 
91 CO tPUTER WARFllOUSE 
93 COMPUTER13A C 

418 
129 
332 
195 

b4A-D 
401 
422 
410 
328 

. 328 
407 

94 COMPUTERS NTt.RN rlONAL 219 
95 COMl'UTRADL COMPJ\NY 366 
9b CUESTA SYSTEMS 139 
97 CUSIOM SOfTWARE SYSTEMS 3bb 
98 DAC SOFTIVARF INC 
99 DA COTEC 

102 DATA SPEC 
103 DATA SPEC 
105 DATADESK /NTER'IATIO, Al. 
106 DATADESK INTERNATIOl\AL 
108 DATASOUTH COMP CORP 

• DAv:J'IM[R5 
414 IJECISIONWARF INC 
415 DECISIONIVARf INC 
110 DICONIX 
11 t DIGITALK I'< 
113 DISKCO! ECH 
114 DISKF.TrE CONNF.CTION 
84 DISKMASTER 

115 DISKS Pl.US I C 
116 DRESSEi.HAUS COMP PROD 
117 f.ARTH COMPUTERS 
118 F.1\RTH COMPUTERS 
119 EASTMAN KODAK CO 
120 ECHELO 
121 ECOSOrT 

45 
. 205 
)bO 
300 
117 
t 17 

238 
209 

. 243 
243 
377 
11 5 

404 
413 

. 410 
. . 352 

bO 
228 

. 228 
55 

. 374 

. 221 
122 ELECTRONIC ARTS 354. 355 
123 t.LEcrRONIC ARTS 354. 355 
357 ELF.CTRONIC UNIV Nl.TIVORK 254 
124 El.EXOR INC 416 
12S F.LUS COMPUTING 11\C 283 
127 EVEREX SYSTEMS 21b 
128 EVERLX SYSTEMS . 21b 
129 EVSAN 423 
130 HLTREX RESt.ARCll INL 41 1 
132 FLt\CSTAFF lNCINH.RINC 290 
133 rL1\CST,\rF ENCINEFRINC 290 
134 FOCUS ELECTRO'llCS 252 
135 FORESIGHT RESOUR t.S CORP 272 
I 3b FORESIGHT RCSOURCF.5 CORP 272 
137 f0R1 RON CORPORATION . 389 
138 FORrRON CORPOR,\11 N 389 
139 FOX SOFTIVARt. I C 22 
406 C ,\ S II\TL El ECTRO:-OICS 242 
140 CE ERAL DATACOM~t 312 
14 1 GENFRAL MICRO SYSIE\IS 418 
142 Ct. t.R1\L Pt\RAMETRI S CORP 165 
143 GE ERAL PARAMF.TRI S CORP 165 
144 CE ERIC SOFTWARE I C . 214 
145 CE ERIC SOFTWARE INC . 214 
146 Cl·K . 350 
147 GIMPEL SOFTW1\R!o 192 
148 GLENCO ENGl:-IEERI C 340 
149 COLDEN BOW SYSTE~IS 418 
150 GOLDEN BOW SYSTEMS 416 
151 ,RAff'OINT 400 
15 3 CTF.K INC 306 

Inquiry No. Page No. 

421 Hf, S SALES INC . 430 
• Ht\RMO Y COMPUTERS b2 

154 llAYES Ml ROCOMP PROD 218 
155 HERCULES OMPUTER TECH 82 . 83 
\56 HlRCULES COM PUTER TECH 82, 83 
157 HERITAGE SYSTEMS CORP 423 
401 HERSEY MICRO CONSULTING . 210 
158 llEWLE1T·PACKARD 321 
429 HUNTER SALES 419 
430 HU TER St\l.ES 419 
lb2 I.CON IN OR l'OR,\TED 299 
404 IBM llSCI SERVICES .. 140. 141 
lb4 lllEX COMP CORI' . 404 
165 IC EXPRESS . 404 
166 Ill UMIN1\TED TECHNOLOG IES 134 
167 INI COM PU I t.R PROD 418 
168 I N~\A . 252 

• IN1 l:.CTR ,\ INC 418 
lb9 INTEGRAND RESE1\RCH CORI" . 257 
170 INTERNA110NAl. l"INANCE . 413 
411 INl RONICS COMPUTER CORP 387 
171 10 rECH 
172 /ACO E TERPRISES 
173 !AD COMP PROD 
174 /AMF.CO El.l:CTRONICS 
175 !DR INSTRUMF.NTS 
176 !DR MICROD!oVICl:S 
177 /DR MICRODt.VICES 
178 /DR M/CRODEVICES 
179 IDR ~llCRODEVICES 
180 KADAK PRODUCTS I.TD 
397 E.A SYSTEMS 
181 KEITHLEY DAC 
182 KIMTRON CORP 
183 KIMTRON CORP 

408 
430 

428. 429 
402. 403 

Ill 
43 1 

432. 433 
434. 435 

' 43b 
400 
40b 
296 
253 

. 253 
184 LAHEY COMPUTER SYSTEMS 54 
\SS LATIICE I C 
187 LIFEBOAT ASSOCIATES 
189 l.OCICAL DEVICES 
190 l.OCICAL DEVICES 
191 l.OGICAL SYSTEMS INC . . 
400 l.OGICSOFT 
193 l.OCITECH INC . 
194 l.OGITECH INC 
195 LONE STAR SOFTWARE INC 

IDTUS DLVLLOPMENT 
LOTUS DEVELOP lfNT 
LOTUS DEVl:.LOPME T 
LOTUS DEVEl.OPMENT 
1.arus DLVEl.OPMF.NT 

204 LUCKY COMPUTERS 
205 LYBEN COMP SYS 
200 L\'CO COMPUTER 
208 M t\CMILLAN SOFTWARE 
209 ~1 ,\CITRONIC TECHNOLOC'f I 

• M1\CNAVOX 
210 Mt\NX SOFTWARE SYS 
211 MANX SOllWARE SYS 
2 12 MARK WILLIAMS 0 
213 M1\RK WILLIAMS CO 

• ~IASTERCARD I TL INC 
214 M.~THSOFT INC 

• MAXELL DATA PRODUCTS 
101 ~IAXTECH 
215 MCGRAW-HILL SOFTWARE 
216 MECASOFI 
217 MLCA1EL COMPUTER TECH 
218 MERRIH COMP PRODucrs 
219 Mf.TACOMCO 
220 MLTHOD SYSTEMS INC 
221 MF/ ENTERPR ISES INC 
223 MICRO DESIGN INTI. 
425 MICRO PRODucrs IN rt. 

58 
175 
364 
364 
418 

. 224A- F 
. 3b3 

365 
417 

40, 4 1 
124. 125 
144-151 
231 - 233 
346, 347 

410 
298 
245 
123 

C 76 
171 
79 

317 
35 
37 

. 202 
, 220 

422 
384 
404 

. 358 
418 
306 
410 
430 

. . b4 
. 426 

10 GET FURTHER information on the products advertised in BYTE. either 
pick up your touch-tone telephone and use TIPS lif you are a subscriber!. 
or fill out the reader serv1Ce card Either way ful l instructions are pro­
vided following this reader service index which is provided as an addi· 
tional service by the publisher. who assumes no liabi lity for errors or 
omissions. · correspond di rectly with company. 

Inquiry No. Page No. 

225 MICRO SUPPl.Y ORCANIZ;\TION 406 
222 llCROCOM SYSTEMS 178 
22b MICROCOMP ACCESSOR IES 126 
227 MICROCO~IP ACCESSORIES 126 

• MICROMI T INC 383 
228 MICRON TECHNOl.OGY 134 
418 MICROPLOT 416 
231 MICROPORT SYSTEMS INC 212. 213 
232 MICROP.~OCESSORS U I.TD 411 

• MICROSOFT CORP 53 
• MICROSOFT CORP 100. 101 

233 MICROWARE . 4 \b 
234 11CROIVAY . 8b 

• 11CROWAY I'll 
23S MICE T SOFTWAR INC 169 
160 Ml DOVER M l ORS 177 
407 MITAC CORP J7 I 
23b M IX SOFTWARE 99 
237 MOTOROLA SEMl·CONDUCTOR 4JI 
239 MULTl'TECH SYS1'EMS 284 
240 MULTl·TEOI SYSTEMS 284 
241 MULTITECH I DUSTRIAL CORP ol 
412 NAKAI CO INC 229 
243 NANTUCKET 39 
244 NANTUCKET 39 
245 NATIONAL INSTRUMENTS 210 
24b EC HOME ELECTR USA 121 
247 NEC INFORMATION SYS Clll 
248 NEC INFORMATION SYS 3bl 
249 EEDHAM S FLECTRONICS 430 
416 NORTHE.~STERN SFTW CO 318. 319 
253 OM ITRO IX I C 408 
252 OMNITRO IX INC 4 10 

• ORCAD SYSTEMS CORP 4 18 
427 ORCHID rF.CHNOl.OCY , 31 
428 ORCH ID TECl1NOl.OCY . . . JI 
255 ORION INSTRUMENTS 160 
256 PC COM UTER BROKERS I C 345 
257 PC HORIZONS INC . 416 
258 PD SIC /~C 423 
2b0 PANASO IC COMPUTER DIV 71 
261 PANASONIC COMPUTER DIV 72, 73 
2b2 PARLOR SOFrWARE CO 430 
2b3 PATHFINDER SOFTWARE INC 406 
204 PATION f, PArTON 400 
26S PC AMERICA M1\RKETINC I C 409 
78 PC INNOVATIONS 59 

• PC NETWORK J04A- H 
2b6 PC SIC 20 
268 PC TECI I . 358 

• PC'S LIMITED 192A- B 
2b9 PECAN SOrTWARE SYS IN 18 
270 PECA SOFTIVt\ R SYS INC 380 

• PERCON •t08 
271 PERSOFT INC 8 
272 PERSOFT INC 33 
273 PERSONAi. TEX INC 74 
276 POLARIS SOFTWARE 336 
277 POLARIS SOFTWARE 336 
278 l'OLYTROI 173 
279 l'OLYTRON 173 

• PRENTICE·Ht\LL 180 
280 PRINCElQ GRt\PHIC SYS 14. 15 
281 PRINCETON GRAPHIC SYS 275 
28 2 PROCR1\MMER'S SHOP . 297 
284 PROSOFT 43 
28S PROTEC MICRO SYSTEMS . 423 
423 PUBLIC DOMAIN SFT COPYING 422 
286 PURPLE CO~t PUTINC 404 
287 OW PACE ,\SSQCIATES INC 131 
288 OIC RESEt\RCH 270 
289 OUA TECll INC 413 
290 OUA TECH INC . 413 
291 OU/\ TECH INC 413 
292 OUA TECH I C 413 
293 OUA TECH INC 413 
294 OUADRAM CORP 107 
295 OU,\LITY PR I Tf.RS 404 
296 OUALST,\R CORI' 411 
297 QUANTUM SOFT\V:\RE 315 
298 OUBIE" 269 
299 OUBIE 27 t 
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Inquiry No. Page No. 

300 OUUIE 273 
301 OUEl.O INC 423 
302 OUICKSOFT 227 
303 R1\l)IO SHACK CIV 
304 RADIO SH,\C K 142 
305 RAINllOIV TECHNOLOGIES 408 
306 RAINUOIV TECHNOl.QGIES 422 
307 REVOLUTIO SOFTWARE INC 122 
308 ROSE F.LECTRONICS 404 
309 RR SOFTWAR F. INC 293 
310 S NW ELECTR [, APPL 60 
311 S-100 DIV 696 CORP 415 
312 5-100 DIV 696 CORP 415 
313 SAFF.WARE 411 
314 SAMSUNG El.ECTRON DEVICES 63 
315 SAMSUNG ELECTRON DEVICES. 63 
316 SllT CORPOR ATION . 1>9 
317 SC IENTIFIC ENGR LABS 416 
318 SCR 430 
319 SEAGATE TECHNOLOGY 109 
320 SEAGATE TECHNOLOGY 109 
321 SILICON SPECIALTIES 348 
322 SILICON SPECl1\LTI ES . 348 
323 SINGLE BOARD SYSTE~ S 411 
324 SOFT CIRCUITS 350 
325 SOFTCRAFT INC 1TXI . 47 
326 SOFTKl.ONE DISrR IBUTING 295 

• SOFTLINE CORP 67 
329 SOFTl.OGIC SOWTIONS INC 357 
328 SOFTl.OGIC SOWTIO SIN( 359 
330 SOFTRONICS 406 

Inquiry No. Page No_ 

331 SOFTWARE LI K. THE . 21 
332 SOFTWAR!o I.I K, TllE , 21 
333 SOFTWARf rRODUC1'S I TL 28 
314 SOFTWARC: PRODUCTS !NTL . 28 
33 S SOLUTION SYSTEMS 295 
336 sorHIA COMP SYS INC .. 264 
337 SOPHISTICATED SOFTIV1\RF. .. 312 
3 3 8 SOR D COMPUTER 283 
339 SOURCE ELECTRONICS 380 

• SOURCE TELECOMP CORP so. 51 
" SOURClc TEl.t.COMI' CORP . 211 

340 SPECTRUM SOFTWARE 236 
341 SPENCER ORGANIZATION 411 
342 SPSS INC 341 
343 STAR GAT ' TECHNOLOGIES 410 
344 STAR MICRONICS . 156. 157 
163 STERLI G SOFTW1\RI:. . 155 
345 SUBl.OGIC CORP 379 

• SUMMIT SOl'l"\VARE 'I ECHN I C 279 
346 SU TRONICS CO I C 399 
347 SYMMETR IC COMP SYS . 244 
348 SYSTEMS SrRATECIES 78 
349 T1\TUNG C Of AMF.RIC1\ 172 
350 TATUNG C OF A IERIC,\ 172 
408 TAXA 280 
409 TAX/IN 280 
351 TITT S.A R L 201 
422 TEC 422 
352 TECH PC 26, 27 
353 TECH P 26. 27 
354 TECHNOLAND 333 

Inquiry No. Page No. 

410 TECHNO·SOFT 374 
355 n :crnANS . ' 430 
356 TEKWO, IX INC 367 
431 Tll VIDEO SYSTEMS 339 
402 THE THIRD WAVE PUBL CORI' 316 
358 HIOMSON CONSUMER PROD 343 
359 THOMSON CONSUMF.R rROD 343 
403 TICERTRO ICS 78 
360 TIGERTRONICS 411 
361 TIMU.I E 412 

' TINNH ROBERl GR1\PHICS .. 342 
363 TOSHIM AMER ICA INC 369 

" T0511 1ilJ\ AMERICJ\/ISD . 222. 223 
' TR1\NSEC SYSTEMS 263 

365 TRANSTIME TECHNOl.QGIFS 183 
366 TURNER HALL PUULISHING . 294 
367 TURNEii HALL PUBUSHING 373 

• TW,\ 187 
368 US ROBOTICS INC 179 
369 US ROBOTICS INC 179 
370 US DISK .. 427 
371 UNICORN ELECTRONICS 410 

' UNITED 1\IRLINf.S 135 
372 Vf.N·TEL INC II 
373 VERB,\TIM CORP 137 
405 VICTO l~Y ENT TECH . 298 
377 VISIONICS CORP 352 
378 VITAi. SYSTE ~S 408 
379 V01"R1\X INTER NATIONAL INC 330 
380 \V1\Rl:HOUSE DATA PRODUCTS .. 75 
381 WELL5 AMERICAN 13 

Inquiry No. Pase No. 

382 WESTECM 310 
383 WESTECH . 310 
384 WESTERN COMrUTER 381 
385 WESTERN COMPUTER . 381 
386 WESTERN TEl.EMATIC 80 
387 WESTERN TELEMATIC 80 
388 WHITEWATER GROUP THE . 324 
390 IVINTEK CORr 5 
391 WINTEK CORP ' 406 
392 WISET K INTI. INC 24 
393 WORITTECH SYSTEMS 375 
394 XYOUEST INC 185 
395 ZIMCO INTERN1\TION;\L . 408 
396 ZSOFT CORPORATION 1n 

• Ctifrt.'.ffXJ1td tlirr·1·tly 11•itl1 rtmt/Hlfl.\'. 

INTERNATIONAL ADVERTISING SECTION 

500 1\MERICAN BUYING f, EXPORT 
SERV ICES . 48E 

501 ASHFORD INTL INC .. 48A 
502 GREY MATIER 48G 
503 MICROPOI T 48F 
504 MICROPOI T 48F 

No 1/mue.xtir fnquirirs, p/m,fr . 

-c>S SUBSCRIBERS ONLY!* 
rl"1J: Use BYTE's Telephone Inquiry Processing System 
. ,L Using TIPS can bring product information as much as 10 days earlier. 

SEND FOR YOUR 1) 
SUBSCRIBER I.D. CARD 

If you are a new subscriber or have lost your J.D. card , circle #1 on the Reader ervice 
Card; attach mailer label . We will immediately send your personal TIPS subscriber card. 

GET PREPARED 2) 

3) 

Write your Subscriber umber, as printed on your Subscriber I.D. Card, in boxes in Step 5 below. 
(Do not add O's to fill in blank boxes) 

Write numbers fo r information desired in boxes in Step 7b below. 
(Do not add O's to fill in blank boxes.) 

CALL TIPS 4) ow, on a Tuuch!Jbne telephone dial: (4 13) 442-2668 and wait for voice commands. 

ENTER YOUR 
SUBSCRIBER AND 
ISSUE NUMBERS 

5) 

6) 

When TIP says: "Enter Subscriber Number" 
(Enter by pushing the numbers and symbol (# or * enclosed in the boxes] on telephone pad 
ignoring blank boxes) 
Ente1· 0 D D D D D D D 00 Oil 
When TIPS says "Enter magazine code & issue code" 
Enter ITl 00 [I] !2l [ID [[) 00 

ENTER YOUR 
INQUffiIES 

END SESSION 

7a) 

b) 

8) 

9) 

When TIPS says "Enter (next) Inquiry umber" 
Enter one inquiry selection from below (ignore blank boxes) 

Repeat 7a as needed (maximum 17 inquiry numbers) 

I. 0000000 
2. DD D IID 
3. D DD 00 00 
4. DDDIIDOO 
5. DD D 00 00 

6. D D D [[] 00 10. D D 0 [[] [[] 
7. D D D 00 00 11. D DD 00 IID 
8. D D D IID IID 12. D D D 00 00 
9. D D D 00 00 13. D D D IID 00 

End .ession by entering l!J l!J [HI CIJ Clll [[) 

Hang up after hearing linal message 
If you m·e a subscriber and need assistance, call (603) 924-9281. 

14. DD D 00 00 
15. DD D 00 00 
16. DD D 00 [I[) 
17. 0000000 

If you are noL a subscriber fill oul the subscription canl found in this iss lle or, call BYTE Circulation 800-2" 
•Domestic and Canadian Subscribers Only! 
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Actual line printed 
w ith a Pinwriter PSXL printer. . 

.• -... -~ ; 

NEC'S PINWRITER PSXL HAS MADE BLACK 

APRIMARY COLOR. 


Our Pinwriter P5XL printer has changed forever the way people look at dot matrix printing. 
It's the first 24-pin dot matrix printer to use a letter-quality multistrike film ribbon- the same 

ribbon used in typewriters and letter-quality printers, such as our Spinwriter. So for the first time 
in computer history there is a printer that honestly does everything. A printer that produces 

,..!llllll_,.._.MWilD••liiiillilill_;i~mportant letters and documents with crisp, black, true letter-quality 
=" printing. But with all the speed and graphics capability dot 

matrix printers are known for. 
Fast , black letter-quality printing will be the primary 

reason many people will buy a P5XL printer. But there are 
plenty of other good reasons . In fact, it's the most versatile printer 

ever created for personal computers. 
It can use an optional ribbon to print seven other colors plus black And it has the best graphics 

resolution of any impact printer you can buy, due in part to our advanced 24-pin printhead. Plus it 
can print more type faces automatically than any other dot matrix printer. And it's quiet and fast. 

You can also expect a P5XL printer to turn out millions of characters before it will need 
service because it has the highest reliability rating in the industry. And there's a nationwide network 
of NEC Customer Service Centers to take care of maintenance. 

Now, while the Pinwriter P5XL performs a little black magic , you won't have to go in the 
red to buy it. 

The Pin writer P5XL is the latest addition to the most advanced and extensive family of 24-pin 
printers available. See it at your dealer or for an information package that includes 

actual print samples, call 1-800-343-4418 (in MA 617-264-8635). 
Or write: NEC Information Systems, Dept. 1610, 

1414 Massachusetts Ave., Boxborough, MA 01719 . 

NEC PRINTERS.lHEYONLY STOP 
WHEN YOU WANTlHEMID. 

NEC
4r.idcmorksor 8inncy and Smith Inc , us11:d w i1h permission NEC Information Systems. Inc. 

Inquiry 24 7 



Good things really do come 
in small packages 

Here's the perfect gift for 
busy xecutives, students and 
peopl on th move. The Tandy 
102 provides the performance of 
a de ·ktop computer in a much 
small er-and much more afford­
able package. 
w~·ve redesigned our best­

selling portable-the Model 
100- into the slimmer, more 
lightweight Tandy 102. Ideal for 
businesspeople who travel, the 
Tandv 102 includes five instant­
on p1:ograms, an 8-line by 40­
characte r LCD displ ay and a 
built-in mod m. Despite its 
small size, the Tandy 102 fea­
tures a full -s ize typewriter-style 
keyboard and 24K memory. 

Use the Tandy 102 as a per­
sonal word processo r, address/ 
phone directory, appointment 
calendar and telephon auto­
dialer. Access other computers 
or national informati on services 
by phone with the built-in 300 
bps modem and communica­
ti ons program . Or writ your 
own programs in BASIC . 

The Tandy 102 includes paral­
lel, RS-232C, cassette and bar 
code reader interfac s. You can 
even acid a Disk/Video Int rface 
for up to 184,000 characters of 
di k torag , as well as onnec­
tion to a TV or di splay monitor. 
The powerful littl e Tandy 102 is 
a Micro Executi ve vVorkstation™ 
that 01 erates on batteri es or op­
tional AC adapte r. 

Save on our other portables! 
The powerful Tandy 200 

(26-3860, Reg. $799.00, Sale 
$599) and the proC ssiona] di sk­
based Tandy 600 portable com­
puters (26-3901, Reg. $1599.00, 
Sale $999) are avail able at spe­
cial holiday savings as well . Stop 
by yom local Radio Shack. 
We've got the perfect portable 
for everyone on vour list. 

llad1elhaell 

The Technology Store'~ 

A DIVISION OF TANDY CORPORATION 

Prices apply at Radio Shack Computer Centers and participating stores and dealers. Sale begins 10/21/86, ends 12/31/86. Inquir y 303 
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