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Turbo Assembler, Turbo �
Whal started modesUy enough in 
November ol 1983 with laune:h of 
Borrand's l!rsl prog1am, Turbo Pascai• 
1.0, became arevolulion and it's been 
going Iike ame et ever si11ce. 
We've changed Ole w.ay you program. 
We invenled i11te-graled environmenls 
wilh Turbo Pascal and we broughl lhem 
to all ouJ languages. Borland continues 
to bring you the besl programming lools 
in Illeworld. 

New! Turbo Assembler & 
Turbo Debug,g,er 
Two slate-of-the-art development tools 
in one package for only $149.9'5. 

New Turbo Debugger-­
debugs all s·zes 
With EMS remote debugging, 
and 386 virlual machine debugging. 
I.here's no limit to the size of program 
you can debug. In lacl wuth 386 virlual 
machine mode, debugging takes zero, 
by1es ol convenlional mem-01y! 

See what"s happening 
Overlapping windows glve you multiple 
views ol lhe program y-ou're debugging: 
source coae. va1iables. CPU regislers. 
ca11 slac , watches, breakpoints, memmy 
dump, aM more. And anew ''s.ession­
logging'' feature lracks and reoords your 
eYery move. 

You're i11 
Ou:r breakpoints give you more conlrol 
lhan anyone else's. Ordinary c!eb11ggers 

gel you 10 aslop, ltlen tlley slop. 
When our are trigg9'md 
you can simply stop, or you can print 
expressions, run code, send messages 
lo lhe log, or even evaluate an 
expression with user -defined lunction 
calls. And all our breakpoints are 
c:00l'lditional. 

Shown here are ·ews ol source oode, CPU registers. walch expre-ssions, and a session JGg. 

TU RB ODEBUGGER TURBO 
FEATURE DOMPl\AISOM DEBUGGER 

I iple 'lfews 
386 vir J-06 mode 

Yes 

Remote '(es 

Dalli del:\llgJJing 
Gener ed poiMs. 

'l'es 
Yes 

Session 1oQQino 
Corivenli(lllil mern(N)' used­ 303&6 Zero 
Coovllntioo mell'IOI)' LIS!d-fi!l!llOle 15K 

llibo L'!tb!.Qotl 1.0.. COdfVn fttf1i(ll 12. 

Unique Data Debugging 
Plain Vanilla debug,gers can only give 
you code debugging. Our new Turbo 
Debugger give you data debugging too. 
You can browse through your data lrom 
lhe simpl.est byte 10 !he hairiest clata 
slruclure; inspect anays, and walk 
through linked lisls. AH by poinl 
and shoot. 

Feature highlights 
Breakpoints 
• stop, run code, lo-g e:tpression 
• Bleak on coodltion, memory changed 
• S()ltwil'e ICE capabililes 
• 386 debug reg.ister support 
• Sl.JppO'!I lor hardware debuggers 
Oebug any program 
• Turbo Pascal, Turbo C, Turbo Assemb er 
• E S support 
• 386 virluaJ machine and remote machine 

debugging 
• Svpporls CodeView- and 

programs 
Data 
• Folrow poi !.ers lt.oughlinked lisls 
., Browse lhroog 
•· Challfle dala va 

Oodellier 
0 

HO 
D 

P.artial  
0  
0  
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arrays and data structure-s 
es 

New Turbo Assembler• 
lets you write the tightest, 
fastest code 
Turbo Assembler is fasler than olher 
ass·emblers, and you can use it on your 

code. It's hJlly MASMcompat­
ible, 4.0, 5.0, ancl 5.1; even MASMcan'I 
say lhat. Turbo Assembrer lakes you 
beyoM MASM. wil'1 signilicanl new 
Assembly exteI1sio11S, more 
complete error che<:kil'lg,; and full 
3·86 support. 

Turbo Assemb1er is aesigned lor easy 
inlertar:ing with high-level languages lil<e 
Turbo Pascal an\I Turbo C. We use Tu1bo 
Assembler an Quattro,• our best-selling 
spreadsheet program; now you can wrile 
your own be-sl-seller wilh Turbo 
Ass.ember! 

Feature 1hi·ghiights 
• Fasler lhan olhar assooti ers 
• MASM compatible (4.0. 5.0. and 
• Significanl new language 

extension5 
• Easy in!erlacing wilh nigh-level languages 

inciuding Turbo Caoo Turbo Pascal 
• Full 386 support 

'TURBO 
MlDEMO BE CHMAAK 
Assembly lime (secomds) 
Lirt ll'ne (secal'ldSI 
FEATURE COMP/I.RISO 
MASI.I compatibte 14.0. 5.0. 5. O 
Tharougll type c.ftucking 

ested struclins alild ooions 
MultimodtJe cros,, re1erRe 
Msernble rrdiple Mes 
fla'l .1111 PSi1 iiWQ b ba ­

TURBO Microsofl-
ASSEMBLE:R Assembler 

9..34 27.46 
4.15 10.511 

Yes No 
Yes Ne 
Yes Na 
Yes No 
Yes Na 

lf!tl!iM t G, tMDf 'l!f1IM 
MiuWlll libero MSM!ll!ll - 5. 10, 01!l't1f - l.k 



tebugger, Turbo Pascal 5.0  
Ne,w! Turbo C11 2.0 with 
iMeg rated source-level 
debugger 
NewTurbo C2.0 is lhe one Ccompiler 
thal does ii .all; noll'ling is hal f done o:r not 
done al all- insteM. your every program­
ming need is mel. We wrote our best·· 
sellingword processor Sprint" with Turbo 
C; now yo'U can "''rile your own besl seller 
wllh Turbo C2.0. 

At better lhan 16,000 lines amil'lllte; 
Iurbo C2.0 compiles your cMe20-30% 
raster lhan itspredece'Sso1 Iurbo C1.5 
wllich was alrready fasler thanany olller C 
compiler. · 

Mak1e bugs bug off 
Nice bugcs .are de.ad bugs, andIurbo C 
2.0's inteigralea source-level detmgger 
lels you find 111em and llaUen them In a 
flash. You can sel mul tiple brookpoints, 
watcll variables and evaluate expres­
stons-all from insideyour inlegrateid C 
envirnnmem. 

M11m.m lol'$ltln FOi lht 811 PSIZ'" Ind 1111 IBM 
lnl) Ill .. PC.OOS 
[MS.-00$] 20a l;ler lr'bo llllib.IQlllll llllUTUll W bllcl 

2'S6ll c Ind bllcJ l'i:;al ""1llU11 

camnetW lire .e1lioel. 

IN .., ..... .. ..# 
.... N ...... l;lllN .... ....U ......... N •-

... .......... 
......lllMililllllllll'llMl......1-•lfMllllEtl,......,i ... ll!liKliilll....,.. .. 

Debugg.ing in lh.e Turbo en'ii1onment: shown here an expression is being adde-0 to lhe Wa1ch 
·noow in Tu bo C. Jlle Execulion Bar highlighls lhe nexl line tile debugger will execute. 

TURBOC2.0 

HEAf>SORT S HCHMARK TURBO C2.0 
.OBJ size (bytes) 60 
.EXE $ize (bytes) 6696 
Elecv ion lime 6.1 

fEATUR£ OOMPARlS.OH 
lntegraled debummer Yes 
lnline assentty Yes 
AulG dleperid'emcy clleclllillg Yes 
EMS rOt1 edil bUtfer Yes 
Oevioe·indepetidenl graphics Yes 
Mtll'ber ol memory l!IOOels 6 
P'iice S149.95 
lfitpS!l'1 UI 111 IBM l'S.i?Model 
.'tH!nled dfbl.!l!ler rdJ09d l).K); c 

Mitrosott· CS.1  
9'15  

1731  
122  

Ho" 
Mo  
Mo  
Mo  
Mo  
5  

$450.00  

1Turbo Cand Turbo upgrade nowl 
CALL (BOO) 543-7543 
I Y'JIJ're b'bo Cinl/or Ullo P'ascal OWl8, ycu C31 WD 11!!1 h 
latesl )'U1 IMtite pitl bOih bOO "111 b'bo IJEtJufp', 
a'I al wn prices. Yh!lhef )OJ order b)' phone er be sin toDiJ:le 
1(111' Old ibbl'.I amdf!lf h'OO Cserial nl lhe C1ldt Pl.00. 

Mai 1.1f11.P!Vl lo: BolQlcl, Dept Pl..02, 1800,Green His Ro.l!l1 
P.O. B:ol 660005. Scctt$.- · CA 95066"'6005. 
UPGMDE11JFFEiRS For 'b'bo Pascal'·and 'bbo 0- OWl'lers! 
IU'nrtQistered O'lmllrs, see below•) 

-­l) iMl"t IOI llit llWtde '1b !OJ ""' h idl fViOir·fl lhl . 

nl booPISCll-
flNI FlrU 

I IJ hMCl.ll lJ!lo lJllO 250.00 99.!JIS 

i a w Pm fl'd.de$ bofl llt1l 250IOO 99.!JIS 
w Oibliilil1 

A ... 
irtll C-Mlli.lllW*IT'o1'iJllM'lld!b HIA 

Please W:e: Ei1her Cl Oil Ll lW 
s _ _ _bll"1Xll:lm111 

$ ___CA n 11-M ;dd Ala ·11.1 
$ ___ 

s ___ll Cnldll*illiSl!JUI $10 ft'll1ll:I 
$ ___ 

l'll!1w:t 0""" 0 llC 0 ow. 0 __ 

I I I I I I I I I I I I I ! I ! I I I 

llC-ii>c;id -------------­

'11 I '>GJ - :'iJ, O;i,l:Q!lll;lltlt-- C..0.W3l ­
l;;il: ·IOQ!l• - """- - - o:oi"' __..... 
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and Turbo C2.0!  
., ...· 

Turbo C2.0 has the best 
of 1everything 
• Includes lhe compiler, ectilGr. and 

det>ugi)er, all into on.e 
• lntegraled source-level debug;ger 

lets you step code, watch variables. 
and sel breakpoints 

• OeYelop and debug production-quality 
code in al I six memory models 

• tnline assemb er suppor1 
• Supp:orl for Turbo Assembler 

ruroo Debugger 
• Make fa:cilily with alJlomatic 

dependency cilec ing 
• Ova 43{) llbrary funclions, •ncfuding 

a complele gap ics library 
•·Only S14 9.95 

Shown here is lhe EYalwlefModify windGW ol Turbo Pascal: look al expressions. examr e 
Nlew Turbo CProfessional strucltlred oa1a ohange variables on 1he lly. 

Turbo C2.0 plus both Turbo Assembler 
& Turbo Debugger all three programs ll's completely inlegrated aM bullet-last. Feature highli·Qhts 

in10 one-11'1e one Cpackage Iha! Turbo Pascal's new integ,ralecl • lnclude-s the compiler. editor.
has everythif'lg. Acomplete sel of toots detlugger takes you inside yol!r cod'e and debugger. all rolled into one 
that calers lo every level ol program­ for rast fixes. You s1ep, trace.. sel multi­ • lnteg:rated sou ce -level debugger
ming experlise. Turbo CProfessional: ple brea pOiflts. You modify variabfes as leis you step code. watch variables. 
$250. and se1breaJ.:po·ntsyou debug and walch lull e;:pressiollS 

• Qi;erlays. incfudlng EMS suppor1at runlime. 
• 8087 lloating-poinl emulation 

New1 Turbo Pascal• 5.0 with • S ppor1 for Ttffoo AssemblerSeparate Compilation 
and Turbo Debugqerintegrated source-level Brea: your cocle into units. YOLrr separ­ • Procedural types. variables.debugg 1er ately com;pilea can be shared by and paramelers

Turbo Pascal. lhe worldwide lavorile with multiple programs and lin ed in allash • Smaller. lighter programs· Smart Linker 
amilliofl copies in use. just got with Turtlo Pascal's buill-in Ma euliility strips bolh unused code and data 

even smarter. Tile best gol better. Me.et and' smarl linker. We g;ive you a powerful • Conslanl e ress·ons 
Version 5.0. 111 a ord, il's revolutionary. library o standa1d u11uts ;n:duding the "' EMS suppor1 for editor 

spectacular Borland Graphic ln1erla:ce • On $149.95Nol onfy do you go code-racing at 
and our slate·ol-lhe-arl overlaymore lllan 34 ,000 lines aminute; you Debugging: The inside storymanager.also now go into a sopnisticated debug­ Turbo Pascal's new integrated source ­

ging erwkonmen1 - righl at source level. tevel debugger ta es you inside youl 
code to fix errors fast. Oofl't worry 
aboul errors, everyone makes lhern; 

TURBO PASCAL 5.0 bul wi1ll lhe righl debugger. this orie,TURSO Turbo  
SlEVE BE C MRK PASCAL 5.0 Pi!S(al 4.0  it's a last fix.  
EXE size (bytes) 150  
ExeOU1ion IIne (seconds) 6.15 125  Turbo Pascal Professional 

Tu bo Pascal 5.0 plus both Turtlo 
lntegraled debugger 
FEATURE COMPARISON 

Assembler & Turtlo Debugger: all three 
Overlays, incfllding EMS suppor1 progirams rolled in1o one-lhe one
8087 loalill(J-pOl!nl elfUalJOO Pascal package !hat oos e1Jerylhing. ATurbo l}cbugger suppon  
PiocedL1al types, varrables. pcwamelers  complete set of tools that caters to 
Smart lit»:ing ol code and data level of programming experlise. 
CMSln expressioos Tubo Pascal Professional. $250. 
EMS Sl(lp(lf1 !!:' !l(j!Of 
flnlvla1t (25 .. l!IJ, I'S/? 114111)!1611 

For lhe dealer nearest you 
60-day money·back guaranteet BORLAND Call (800) 543-7543 

Circlt 4.1 OJI Rtadtr Stmce Cmtl (DE.ALERS: 42) 
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1PRODUCTS IN PERSPECTIVE 

61 What’s . ew 

91 � hort Take 

Boomenwg , boiurce.s yoor 
backfrom power foilures 
Thb1k C, an impro"’tll vt"r.vion 
ofSymantec ’s LJglu:speed C 

a new accelem1or card 
AllegJ’o 24,. 

a low-cost dot-1nalrix pn"nter 
FamHyCani Software, 
helps diag;i1ose children’s 
medical problems 

FIRST IMPJlESSIO 

107 � At LoQg Last , Laptop 
by Fronk Rayes 
The Compaq 286 SLT 
the aTt of the Iaptop with 
a high-resolution display� 
and technology. 

REVJEWS 

162 � Product Focus: 
Plotters in 
by Stanford Diehl �
and Steve Apiki �
For many apprcat’ons, �
Lhe pem plo11er cam ’t be beac �

183 � The un386J 
by John Ullf,t!r 
Th.is Ulli xJOOS hybrid 
’behave Jike ,mullitaskfag 
pe-rsonal oomputu. 

193 � A Nimt.le AT 
by JeffHolwn.an 
Dell’s S]’ tem 220 marks 
die high end o AT compatibles. 

199 � A Quidc. L.ciok .at QukkCapture 
by Joel Wesr �
OJJd Dwight Newton �
A ccmve:n:ieRt way to ere.UC 
and gray-scale images 
ontlle Mac. 

2 BYTE � DECEMBER 1988 

E\ITE  
DECEMBER 15188 VOL. 1 J INO. J3 

-
Pen Pl.ot:tersl.162 

EXPERT ADVICE 

113 � ComputU.g at •Chaos Manw: 
Seeillglled 
by Jtm 
Remi11i5"llt ofan 
ofLtm in S/)(Jce. Jerry� 
machines tlllD on him. 

137 � Applkations Plus: 
Ci’$$b! 
by .Eua S’1apiro 
A bmd disk wipcoot poii11t . 
U.Pthe Mac; 

141 � Down to Bminust 
Do You Rea’Uy Need a LAN? 
b)' ffb)’llt Rash·Jr.. 
Not every office needs 
a LAN. A prinlier server might 
be a Jc.ss �C:itpell "ve 

145 � Macinatioos: 
VLSI DesllD 
and Help 
by &nCrabb 
A CAD package and a netwo k 
mamiagemen: utility 
cou1d be just die tool 
yoo�re fw. 

149’ � C0.’¥11: 
X.400 Grows Up 
by Brock N. Meeks 
The final versio:o of Oti • 
itnte:r:mlliooal standard shoold 
advance global E-rmaiil 

1:55 � OSJ2 Nold>ook: 
OS/l ConsuJDerkm 
by M01* MintUi 
.Fake softwa.Rl, fake lwdwarc, 
and virtwd memory revisited. 

207 � Mt:r:ge 386 
by Jeff Holtzman 
Run Uni 11 1uu:I DOS 
.si mu:lta11eoosly 
on a.n.80386-hased fC . 

215 � Slick 
by Namir Cltmem Shammas 
A text-.editing 
e:nvironmellt for programmers. 

223 � The Datab8!Se Red.dined 
by Lamonr Wood 
Lotus’ Agenda takes a flexible 
apP’roocb lO database 
co11st ruction. 

231 � MacDraw 11 
by Rusd DeMaria 
Th is graphic tool offers 
new drawing features 
and an impro"’e:d user i

236 � Review Update: 
Beocbmarllts a t a Glaooo 

months• worth of sy Lem 1te l . 

EN DEPTH 

242 � lntmducllon: 
Groopware 

245  Worki og 
by Douglas Engelbart �
and Harv.ey �

ew ooch nolog;tes necessiLate 
cvoJution in the way we work 
in locaJ and icaHy 
distribu ted groups. 

256A Where the Act ion Is 
by Terry Winograd 
A Lllcory of human language 
facili lates the design 
of c-0rnp11ter-suppotted 
cooperath�e wo:rk. 

2’i l � an d PitfallS 
b:;’ Jonathan Grudin 
You can implement useful 
groupwa:re 11ppl.ica1ions 
if you ca11 clear these hurdles. 

C’OVERPHOTOCiR PHY: ’PAI.J I. AVIS 1911:8 



COVER SfOR.Y AND 
MACINTOSH SUPPLEMENT 
begins after page :240 

2’67 � Imliel llgeot Software 
by Kevin Crowston 
and Thomas W. Malone 
Applying arti ficial-imel I igence 
techniques groupware 
promises to alter tlie way 
we orga.nille ou:r wor.k. 

275 � AGrwpwue Tooloo 
by Susaima Opper 
A sampling of ibe more 
popular aDd promising 
groupVl’are programs 
now available. 

l’EATURES 

.286 � .F ce to Face wJlb Open Look 
by To11y Hoeber 
Can a lilew grap’.bk.al inte;rface 
make Unix fri.endly 
after al I these yeMS? 

299’ � Lie , Damned Lies, 
and Spreadsbeets 
by Ronald Ptarson 
ID oftware, as in ta.ti t’cs, 
all Wal comJJutes is 
oot the truth. 

307 � Untangling Pasca1 Strings 
b}1 Dick Poumain ›
Here’s a set of functio:ns 
that provide PascaJ 
with ne.a:t, efficient string 
handling . 

.ll5 � The Con.nectkm. 
by Tim Omt 
Read-<loJy optical disks may 
be tlie ideal medhun for la.rge 
hypertext databases. 

321 � Bright, and White 
by Rh}’llt: Rash Jr. 
Backlit, supertwist LCD 
technology gives complilter 
displays a bright new look. 

Groupwa:re/245 

HANDSO 

327 � Clarcia,s. Circuit. CeJ lar! 
A Superoompu.tH Part 3 
by Steve Ciarcia 
A look at the hardware’ s 
nuts and bolts and also 
al the dri.vcr program. 

341 � Some Assembly Required: 
An Oveniew of<h’erlays 
by Rick Greha11 
When programs are bigge:r 
than memory allows, overlays 
provide breathing room. 

6 Editoriial: Lisa lives �
11 Microbyces �
24 Letter �
33 Chao Man-Or Mai I �
40 AskBY1’E �
SI Book Reviews �

387 � Comi11g Up in BYTE 

READER SERVICE 

386 Edi1.oria I Index by Company 
388 A lphabelicaJ Index to Adven:iserS 
390 Index k> Advertisers 

by Product Category 
Inquiry Reply Cards: after 392 

PROG RAM U STINGS 

From BlX: see 284 
From BYTE11et: �
caU (617) 86 l-9764 �
On disk or in p:rint: �
see card after 320 
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.......... .. �
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Integrated Softv1are for 
Schematics & PCB Artwork 

l'ntroducing1HiWIRE ·Plus 

Wintek's, srnAHTWORK 
pioneered low-cost pr1i111ted­
circu it-board CA!D. Then HiWIRE 
set the standard for pr(1ductivily 
and ease-of in schematic 

Now Wintek introduces 
HiWIRE-Plus,, integirating 
HiWIRE's schematic features 
with a. powerful prinled-circuirt­

facillity. 

Creating Schenatics 

With HiWl1RE-Plus, simply 
oonnect Hb ra ry symbol1s with 
wires and buses. Creating and 
changing symbols is f.ast and 
:Painl'ess. Produce your crra.wing 
usi111g1a dot-matrix printer, liaser 
iprinter, or pen p!otter. 

Circuit-Board :Design 

lrl:iWIRE-Plus gives you aill the 
design freedom you want: you 
ohoci:se t.be grid size, trace widths, 
and pad shapes. The board siz:e 
and number ot layers vir­
tually HiWIRE-Plus is 
per1fect for .s:urtace-mount, micro­
stri p, and ECL appltcation:s. 

I  .ICIJAflEN'li VERSIONS
' 

Citch J(Jd 01' ••,. .CaJd 

HiWIRE-Pfus Advantages 

D  One tool fo 1r schem,aUcs and 
print,e<:l-ci reuit artwork 

0  Easy-to-leam menu-driven 
operation; oo:mplete docu ­
mentation and 

0  Schematic l1lbraries wHh Til.; 
CMOS, ECL, ladder, micro­
processor: and discrete 
oomponents 

D  NeUlst and 
,utilities ind1.11ded 

D  Circui1t boards up 60x 60 
.inches and 256 layera 

D  Variable gr id size, trace width, 
and pad size 1(.001 11 

0  PCB library with DIPs, SIPs. 
SMOs. PGA.s, IDs. and edge 
and 0 connec1ors 

0  Schematic-to-l;ayout cross­
checking 

D Desig1n-rule checker 
0 800 number for f110e support 

System Requirements 

10  ISM PC, XT. AT, or PSl2 with 
51 2K RAM, printer port color 
monHor:, and CGA, EGA. ,o,r 
VGA graphics ca.rd 

0 Mi.crosoft Mouse 
0 llBM ProPri nter or Epson 

dot-matrjx p1rinter, and/or 

0 Houston !Inst rn menl or 
Hew:lett-Packaird pen plotrer 

Hig1her Perfonnance 
Better Va,ue 

Still only $895, IHiWIRE-Plus 
deli\lers quality schematics and 
PCB artwork. You don'l need to 
guess if IHiWIRE-PI us is right for 
you - we guarantee i t'! Try it for 
30 days at aibso.lutely no nisk. 
Call toll free today and put 
!HiWl:RE-Ph.ts to1 work for you. 

Wintek Corporation 
11801 South Street. 
lafaye,lte, llnd:iana 47904-2993 
(SOO)i 7 42-6809 or 
(311) 742-8428 
1FAX.: (317) 448--4823 
Te'lex: 70-9079 

Europe: RIVA Ud,, England, 
Pllcme; 0420 226&6, 1FAX: 0420 23700 
Aust ralia: Erilertalnmonl Audio pty, Ud •• 
Phone; (08} 363-0454 
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EDITORIAL Fred Langa 

LISA LIVES  
The NeXT cube 
bears some startling 
resemblances to 
an earlier innovative 
machine Steve Jobs 
once produced 

R
emember Apple 's Lisa? We 
have one in our Lab, where it 
sits like a Ii:ving,fossil: a robu t 

. prolo-Mac that has been super· 
seded by its more gracile descendants. 

h was a marvel -of its day, embodying 
the characteristic that would evolve in:io 
today 's smaller, faster, cheaper Ma: i.n.­
to Iles. And its influence ha spread far 
i.oto the noo-Mac WOJld : Windows, 
sentation Manager, Open look, Intu­
ition, and other graphica e.nvironment:s 
aJJ owe some debt to Lisa and Lhe Mac. 

Yet the Ll itscU was somethi.ng of a 
oommereial flop. lt was too expen ivc 
e"'er to ach.ieve the kind of critical mas 
needed to come into wide use, and it 
djdn' t cost enough to al.low Apple to oon­
t i nue making it i.n relatively small 
quantities. 

Now consider the NeXT computer. 
With pov.erfu] and innovative hardware 
coupled with an. effortless user i.nkrfacc 
and perhaps the easiest-ever seriou pro­
gramming environment, it's a tecbno­
logkal gem. 

And the cube al ready is having an im­
pact beyood .its immcdiJIJtc venue. FOT ex­
ampJe, IBM has licensed Ncx.tStep-tbe 
cube's Window Server, Application. Kit , 
Di play PostScript, and Workspace e1"1vi.­
rorune11t-so it's a safe bet that a eXT­
Lite cmri.ronmcnt will eventually show u:p 
on computers 
and lntel-based machines bearing IBM' 
brand. aturally, the cl.ones will follow. 

BYTE • DECEMBER 19!!! 

But tbe cube may al o carry with it the 
same problem that proved the death of 
Lisa: It 's. imultaneously very expe:n$ivc 
for a persona.I computer, ycit possibly too 
ine:xpe:osive to s11rvi.ve as a low-vo.lumc 
specialty device. 

Yes , it' true that eve.ral .. main­
s.tream" per onal computers cost as 
much or even more than the eXT cube 
doe , but they have wide acceptantt: 
they're proven, stable designs; they c-an 
be configured in endless vari.ukms and 
can run htcraJly thousands of applica­
tions (as announced, there ' s not even a. 
good way to load new oftwarc into the 
cube-, except via the network conneccor in 
the back); and so on. The cube, being 
brand new , can rou nter these estaibl ished 
strengths only wilh its bright promise. 

The promise might be enough, e:.-pe­
ciaHy given that the machine is targeted 
at some of the best, brightest, and most 
c:nlhu iastic early adopters of new com­
puter techn.ology: students . But even 
here, reality dds i.ts grain ofsah: A cube 
costs as much as a emester at MIT. How 
many $tud .otS can afford !hat? 

A comment written by Ma.rk Welch (a 
participant in BIX' NeXT <X.lnfercnoe) 
said it very well: " What type ofstude:nt, 
exactly, is tbe. NeXT cube aimed at? 

" I a ume engineering and computer 
ciertee students 'WOUid drool over thi 

[ compute.r] . . . . Bui !he tudents I know 
(the scien<;e lypes) are struggling really 
hard, or taking out the maximum $2500 
student loan ro buy a Mac w:ith enough 
good.ies to make it usable. How, and 
why, wouJd those students afford a NeXT 
system? 

"I assume I am not one of the target 
students (I am a law st'udent. and about 
50 percent or more of Jaw srudc:r:11s own 
PClone running WordPerfect , wilh a 
good l 0 percent 1:1 in.g Mac and Mi ro­
soft Word or WriteNow or some such). 

''Surely I am not in their target finan­
cial market, given my poverty level. (Q: I 
wonder if the $6500 price t.ag or a NeXT 
work talion is above or bcl.ow the average 

[annual] income of a u.n iversity student':') 
''I do que:.1ion, rath.c:r subsrnntjaJly, 

aoy theory that. a s1ude11t could buy a 
$6500 compurl.er, C\'en over 4 years.·· 

As l write lb i , less than a \\'eek after 
the formal announcement of the eXT 
machine, lots of people are que: tioni11,g 
it Of course, the universities themselves 
might foot the bill, h.iding !he costs in the 
form of increased tu:ition, or maybe find­
ing a way for benefactors to at least par· 
tially piick up Lhe tab . But even here 
there' snag: Remember that eXT ·re· 
fus.e-s 10 sell to anyone other tllan 
versities. Would you domu-e to your 
alma mate:r's computer fund, knowing 
th.a( the money would go to b11y rompul­
ers that deliberately wil.I be prevented 
from being used In the wider wo.rld out­
side academia? 

Something here doe.so ' t add up. To 
me, it looks a though a portion of Sieve 
Jobs' history is going to replay itself. In 
l.be not-too-distant · uture, J h'nk we 'U 
see a less-expensive, equa 11 y capable 
NeXT machine that will be available 
side academia. This machine will be to 
·!he cube as the Mac is to the Lisa. 

None of I.his is 10 ugges-t that we 
&hould wri1e off the cube, or NeXT. The 
cube already is a cechnological iucces.s 
that will have implica1ion , 
.DO matter what happens mthe market· 
place. A uch, it's a bel lwetber of 
computer t·ech nolog y tlia< bears close 
scrutiny. And within one niche market ­
wcallhy rndeot and/or the be t-en ­
dowed univers.ities-il may also be a 
commercial success. 

Actually, ] hope it does st1cceed, be­
cause 1.11oe aJ I benefit from in_novation , and 
the cube-like the Lisa before 1t-1s truly 
innovative. 

But as for and us ing one , wel I, 
[ gue we'tl ju t have to wait 1111til NeXT 
or S10meone else produces a cube fo.r, er, 
the rest of us. 

-Fn-d
Edil.or in Chief 

(BIX .namt 'Tlanga ") 
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FIVE. fAR' fler1 of power ul IJtrlness oom ­
IJIJl{'rs ha\·· rcall , Laken off iri lhe la; l Lhrr(' yf',ai, _ 

Thi:ll' · because lbey're bu ill for rnrpnraUon. lh<ll want 
l whrrc lhry'rr 0 oing in a hurry_ 

We a full line of Mgh·powrrcd p r­
fom1e1 U1at 11ol only provide wt:al PC oom1NUibihty 
c nll d\·ar1ced busin capubllitic-, bul ::ilso offer 
\nwi inm-maae ingenuUv, c1ual it. and va lu _ 

In f,·wt wt1 n you really compare. you'll 
find Umt ompule ' I lhc omrip·etilion 
far bt hind_ 
FJY STAR 286'  
The perfomm:H e ltl n ll1rnu -,h  

· \<\Ol'klnads.  
Fl\ F.. '.·\K 28 J' provide th recilurcs and 

IJerfomrrnre a110re siH' o rnprrni .. n ed to rea 0 t1 
cc poral.R goal. . In rart. U1ey·re d i• neu to run 

futun.· a · w ·11 as ·urrent oprratin° . Lem . 
The 286/ 10 i ' red •on Intr.1 fl0286 

mie1 p11x·c\·sor 1hilLopernte al fl r .t IO MI lz. with 
1.cm f-IOKR mrmory L2 rn
noppyell k dr.i\e, you 'll ar Uu today· po11ular 
illJ ·inc..·' applirnH Jl '. ' f•1i al. l)Clt''"I lel ncl narn IJ011S. 
aml i:m en ham:t1d W1-lkt)I k· ·boa rd. 1 1\1id i 11·rlighl 
ron\·enicll c. 
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The 2861•4 i · also11mn·1 ·d by an Intel 
8028f CPL lrnl operate · al l Milz f\\'ilh Y-ro wail 

L(_ LeSI for \'f'll ra ·ter performam: '. ll, loo. oomc · 
ctiulpped \\ ith KB memory, l .'2 IH floppy disk 
drive.. ' t'I '"t parnllellgmnc purl · <:iNu a IO 1-kC'y key­
bom'iL ·o doubt abuuLil - iL'. · a hot nnchinc and a 

lo 

Fnr: , f.i\R 3.8'6'  
DmfI fO.l'•l 'Cl LO faste·n SMl l.  

Thr increcl'I tc :spef'ci ;md powe.r or 
Fl VE l'AR 3B · · hav made th :m a Iradin o, hoior of 

arnr , mrrira for mullilaskin 1 and 
sophi ·Heal cl appll ali ns. inclucHng , •\Ll ln fact 
lllCrc·s -o rnueh i1c1'formancc ;:md \'<Jlur. bu ill i11Lo our 

·. it ran l<tk ' your bre1.1 Lh a\\'ay. 
Tiie 3861•6 i · fast. Very fasL Th4:1l.' · 

IJ c·m · ·it kalm ·ml Jnl ·I 8038 PU opcml in::t at 
tG lz. wm1 ·1.e1 I wait 'tilk " 
An Ii f; 1ui ·KB memory Price : 
and L2-rn noppy rUs.k dl'i\e 'l'be 28:6/ I0 ­
wil l k •fp you ( irbomr ror fmm 1099.di. tanoes. &·ria l/paral lrl/ 
nam(_po1ts and a ·moolh The 286/ 14 ­
ll 10 I-key kl1'oomxt f11om ,' 1499. 
ai • la11dard 'quiprncnt. 
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1'he- J.86/20 . ll"s madr for Lh st who \\UIU 
tu fb to lhe oulcr Um ils. \\I ilh arJ J11Ll'I H03B6 111 il"l'f}­
lll'u orwraUn° al 0 ,\ 'I r:r. illl 1J. m WClil Slah . ) 
inl nmn· th mugh thr most · ompl Ji. ; I !JP l.ica Ht n · 
\\,illl astuumllna ·n · . And you wm l Im\' worn· 
aboul rurming Im\ n mem ' ilhe.r_ IL n t 1.1ly 
:h1tm "S I 24K13 of RA.\1;md a I. floppy ci i · 
driw. Hnlso ha.· a 6--1 KB mr.mory_ nurnU 
U. c rn •s eq uiprx.'tl with ·cria l/p1:1ra rlc gam ' ports  
and < IO1-ke ' boa rd . too.  
Cu ·lomize your 11'.IV ,, }\R  
lft met I O\\ill. SllCf lfia Uions.  

' II Fl\'EST K WG ami :.mr (;Qllll)Lll Cll'f 
il\'aHahl< \\ Ht1hnrd drive ·. fmm 20 to 320 •IB. a.-; w ·II 
at> H ·hotec of mo11ndwome. EG. . VGA or ·u Jer-h 
ll'SultJI ion ·1·-wllilr mrmil.01 .·- Whate-\·t r lhP 
l't'llUirem ·111. .Fl\ 'E can me Lit. 

mua1ched .E1cliabUUy. 
Prices: Uol}(':al,ablt> .ground 

· Hppolt.1'he 38:6/16 ­
f'\ '• from . 1999. Fl\ K Tr.\R ,mn pulrr L u rd 

'l 'he .3H6/20 ­ <.nd o •rlifi I ·o 111 ·rt Llw 
f110m 29tt9. , L or 

y 1J rnn rou nt on ye ars f 

r 'I iabk prrfo:rmanc ·-
Onrf' y u'v purrha d your Fl V •,. \TAR 

romimter. ytiu ·n;.:el ·111Uie ,..,u1 11m'l n i·rL ,hi_ l 
< II our highly·u·. irn:'<I srr\ it depnrt mrnt lfill·ff'f'('_ 

,\ 'I . t dHfi ulli< , ran hr n-. oln•d within minutes_ 
For ·ompanic : wilh ·rili ·, I appliealinn: n 

romp1\•I'! 011-sii.• t nU'nrL i•' < \'nilrihlr or 
iu·t '"'9 '. I11 mosl cast\:. sen ke rall. · ·ux· TJl'l(h · iUli n 
24 hom . _ 
Order by 1>l10ne t.oda)'.  

mo\'e yeur rnm1Ja ny le higher  
le,·els or 1wrformunn>.  

·1-1orfl('r n Fl\' f·.S ·,.\R 286 or :-l86 Compul ·&: 
or for mmr infonnmion abmll. our fu I liin(' or high· 

. fl com 11uIPL . rnll u. 'IULL hREI·,. Wr.' 11 .tmvr your 
hol n w ernporate jf'l parkrfl in lm ngrr in no I 

1-HOO-752-5555 

COMPUTERS 
.·IJJj(•1irn's lwltt·st nt·n·fnJJUHare jels.. 



WINDOWS FOR DATA®  

Il1you program i:n C, take a few 
moments to learn how Windows for 
Data can help you build a state-of· the­
art user interface. 

C reate and manage menus, data·entry fom1s, context· 
sensitive help, and text displays - all w!thfrl windows. 
D evelop window· based OS/2 programs right now, 
without tJie headaches of learning OS/2 screen manage­
ment. Run the same source code in PCDOS and OSl2 
p:rotected mode. 
· a better front end for any DBMS that has a C­
language interlace (most popular ones do). 

FROM END TO BEGINNING 
Windows for Data begins 

where other screen packages end, 
wtth special features like nested 
pop-up forms and menus, field en· 
IIy from lists of choices, scrollable 
regions for the entry or variable 
numbers of line items. and an ex­
clusive built-in debugging system. 

YOU AR.E Al.WAYS IN CHARGE 
Control functions that you write and attach to fields 

ancLbr keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active fie!d, exit or abort 
the form.. perfonn almost any task you can imagine. 

OURWlNDOWS 
WILL OPEN DOORS 

Our IAfin<kMrs ·'Nill open ckxlrs to 
new markets for your software. 
High-performance. source·c:cx:le· 
compatible versions of WindovJs 
for Data are now available for 
PCDOS, OS/2 . XEN.IX, 
UNIX. and VMS. PCDOS 

versions are fuJJy compatible with Microsoft Windows. 
No royaJties. 

MONEY BACK GUARANTEE 
. Yoo. ov.re it to yoW"self and your programs to try 
WindO\AIS for Data If not satisfied, you can r·e:lum it for 
a fu ll refund. 

Prices: PCOOS $295, Source $295. OS/2 $395_ 
XENIX $1295. U IX, VMS. please call. 

NO WALLS 
If you've been frustrated by the limitations of other Call: (802) 848-7731 ext. 51 

screen utilities, don't be discourage.cl. You won't run into Telex: 510.601 -4160 VCSOIT FAX 802·848·3502 
walls with Windows for Data. Our customers repeated­
ly te I us how they've used our system in ways we never Vermont 21 Elm Ave. 
imagined - but which anticipated by designlng Win­ Creative Richford dows for Data for unprecedented adapatability. You will 
be amazed at what you can do with Windows for Data. Software VT 05476 



MICROBYTES  

Staffwritten highligh1s ofdevelopments 
in technology and the microcomputer industry 

OOPS Meets SOL in HP's Distriibuted Database System 

H ewlett-Packard has 
been nursing an odd 

combo in it PaJo Al to, 
California , research dens 
that may prove 10 be ju t the 
ticket for graphic -i.nten ive 
dai.abase chore like CAD, 
CASE, ancl corporate pub­
lis.hing. Known as Iris, 
HP's prototype dataha e 
mix.es object-oriented pro­
gramming methods a.nd 
Structured Query Language 
(SQL) w:iih relational algebra 
to produce a di tribuled 
database ystem. This tech­
no ogy cou Id e·nable data­
ba e ma.n.a.gement sy tern 
not just !.Q store informa­
tion, but to spot flaws and in­
cons.istencies in I.he infor ­
mation as W4tll . 

Key to the real-world po­
tential of Jris is its SQL mod­
ule. SQ · a.lready well ­
established a<; a database 
aoc.ess language among cor­
porate users. HP's object-Ori­

e;nted variant, OSQL, capi ­
talizes. on the basic SQL 
syntax,. sub!;.t:itut ing objects 
for field names in a query. 
The HP approach coold, for 
exa.mple, enable ad 
tive personnel in an engi­
neering work group 1.0 use fa­
mi Iiar query tools to extract 
co t or product1vity data 
from an object-oriented 
database. Since the objects 
contain not only data but 
also procedures for handJing 
th.at data, such adarn.base 
coold easily handle a wlde 
variety of data, including 
different types of graphics 
images. 

Ill ome CAD app!ica· 
1.ions, OSQL can be used to 
help find flaws in designs. 
For example, acc.ording to 
Thomas Ryan. HP' s prod­
uct manage.r for database 
technology, llle system can 
be used lo find b1,1gs in drcuit 
diagram . "lmagine a cir ­

cuit designer trying a com­
m aad like thi with a regu­
lar CAD sy tern : 'Show me 
all the chips I haven't. 
hook«! wfre to yet.' It can'I 
be done ." 

HP demonslrated 1.he 
technology at a recent objec1­
oriented-prog.ra.1nming con­
vent.ion ill San Diego. Cali­
fornia, and said it wa 
basically le ting the water . 
U response i . compelling 
enough, HP could kick Iri 
out of resear1:h and into 
ma:rkct.ing. 

The company Ila no 
official timeli.ne for commer­
daHza1 ion. But according 
to Ryan, ris ha: been essen­
t ia!Jy complete for 2 years. 
ll currently runs. on HP's 
Uni:ic ystems. lris lechnol­
ogy cou Id be delivered on 
just about an.y computi n.g 

said Ryan. " hal 
WQU!d be markeling' 
decision ." 

Three-Dimensional Display: They Do It with Mirrors 

I t 's n<'A a holo•gram, and 
you don't need spc.cia.11 y 

polarized gla ses to see it, 
but a 1hree-dimensional 
image on I.he new Space­
Graph Display System ap­
pe.ars to float in a black 
void uader the hood of the 
ma ive ( 50-poond) uait. 
BB Laboratories (Cam­
bridge, MA) has de\1eloped 
th is unique system t.hat gen­
erate the image- from any 
umda.rd CAD files contafo­

ing x, y, and z coordinates, 
such as tho.se produced by 
CADkey or AutoCAD . 

The heart of the $30,000 
SpaceGraph Di play Sy: tern 
is a 16-inch circular mirror 
that ' s made of 3-mm-thi'ck 
acrylic . Thirty times a sec­
ond , lhe mirror i altemately 

deformed between 
and convex. What you see is 
the reflection of the face of 
the x-y display (the 
mounted above) . Because of 
the optics of curved mirrors, 
the CRT a ppear to move 
about 80 limes as far as the 
center of the mirror actu­
ally moves, effecth•ely creat­
ing a deep display horn a 
tiny shift of I.he mirror. Ac­
cording 10 BB scient ist 
Lawrence Sher, it' effe.c ­
ti vely the same concept as 
the three-dirnensi.onal d.isplay 
your eye would soc if you 
could oscillate a regu.lar 
monitor back and forth 30 
times a second . Because. of 
I.he persistence of vision, 
yom eyes "see" a true three ­
di m n ional image. 

The actua I ire of the 
visible display )s a cube about 
I 0 inches square, and the 
11cmal number of poi nls that 
cao be displayed io I.he visi ­
ble reai · 32,76S . You can 
move your head about 30 
degree- to either ide of the 
mirror's center line, and 
within 1.hese limits, you can 
look over, under, and 
around the image. 

BB use a un.ique meth­
od to osciUate the mirror: 
soond. The acrylic mirror 
is designed so that it reso­
nate at exactly 30 Hz, and 
a loudspeaker moumod in 
back oflhc mirror provide. 
the 30-Hz tone . Sher aid it 's 
es.sentia I thal an absolutely 
pure. 30-Hz. I.one be created, 

c-011riimed 

NA.NOBYTES 

• Th recent. pr:icie 
hike by Apple Com­
puter (C1:1pertino, CA) 
drew more flack than any 
recent price ·changes we 
can rec.all. User , even in 
the rcligiou quarters of 
the Maci.n.tosh oommu­
n.ity, were steamed. 
Some few apologi ts justi­
fied the Mac ' relatively 
high price as a result of 
Apple ' oon iderable 
R&D inve tment , but 
mo t user felt the com­
pa.11y went too far Ufr 
time. Mac owners on 
BlX made. il clear they 
were not happy; the 
messa_.ges commenting on 
the inc.ie.ases- which, 
for exampl , saw a 1­
megabyte Mac n (with a 
40-me.gabyt · hard d.isk) 
jump from S5369 to 
$6169- were emphati­
c.any negative. Mac 
rooters fell the new prices 
make it tougher for 
lhei.r favorite machine to 
compete agains.t lBM 
PC clone . Ao Apple 
spoke-sperson told.us 1:be 
increase were due 10 
••many factor lilal are 
impacting our busines • 
DRAM and componelill 
pricing among them. " 
The DRAM defense 
was generally considered 
u pect. pa.rticu.larly 
ince machines that u e 

che same RAM did Mt 
go up in. relative pro­
portion . 
• lf we want to gh-e 
c mputin.g pow-er to the 
people who need irt, we 
ha\\e to isolate them from 
the confusion of muhi.­
ple lmrdwa.re .and soft­
ware Standa:ros, Dor 
land International (Scotts 

continued 
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VaUey, CA) president 
PbJUppe Klilin told the 
Capilal Microcomputer 
Users Forum in 
ton, DC recently. 
Thing have goueu mo 
confu ing even in the 
M c environment, Kahn 
sajd. "lt' am . Now 
you cam go and buy 
th·ng and they won 't 
"'rork. You dolil ' t build 
product f. r unctional.· 
icy any more; ''00 build 
the:m for check mart 
'o producl revi w • " 
• Advanced Logk: Re­

(Irvine, CA). 
wM h make some very 
fas1 IBM PC-compati­
b , hopes to be the 
first oompa:oy to bring to 
market a system based 
on lhe new El : (El'l· 
lc:nded Industry 
daro Arcbite llirc) poci­
ficalion . ALR i aiimiog 
for tile erond quarter o 
neJlll year. Most other 
manufacturer ha<VC said 
that Lit y will n;O( h:avt 
11ch a. ma.chine until the 

second half of 1989. 
The ALR system, 

company official said, 
will use 33-MHz 
80386 prooes or and ha"·e 
a l28K-byte memory 
cache ._nd a 128-biC bus, 
64 more bits 1Lhllll the 
BSA pec1fication ca.II 
for. It would preslllm­
ably have 64-bi.t-wide 
buse or both data nd 
addresses, and wou.ld I.bu 
be faster than the pro­
pO ed normal ElSA bus. 
• Hetie• - what UJM 
chairman John Ak 
h d to y about the 
EISA gimg. hwe•t1 be 
trying to be-a.1 their 
hr iRS oul before they 
beat our bra· ns (>UL. 
Which i it hould be," 
he told a Yale Univer 
icy- audie11.ce ...l gather 

th 1 they [the EJSA 
son·iom], w n 't tie intro.. 
duci11g a product for at 
le.a.st a year," he said. 

conrirmaf 

both to move the mirror and 
ro avoid hann nic that might 
be audible. The lone i 
stored as a digitized wave­
form on a ROM in Space­
Graph 's inter face boa.rd, and 
if convcr led to frequency 
by a D/ A coovcrtcr. Accord­
ing 10 Sher, this is one of 
the major secrets for hig.hly 
accuralc control of Lhe mir­
ror' motion . 

The display )'Stem· 
full-length interface board 
pJugs inlo a 16-bi:! slot of 
any IBM PC AT or compat­
ible ompu tcr. Becau e 
SpaoeGrap.h u:>es a non.raster 
analog di play. me board i 
packed with propriccary 
chips and four DI A con­
verters. The unit co.mes with 
a command-driven program 
(hal perform, some imple 

formal conversion on CAD 
fi1 . 

Sher said the U.S. Na .y 
i.s using Sp.aceGraph to plot 
underwater weapon trajec· 
roric , and an aerospace firm 
i u ing it to graphically 
di play inite elemenl analy­
sis. He said lhc price of 
SpaceGr ph will drop when 
it goes into \'Otume pro­
duction. 

When the Decade Turns: What's Ahead for the Industry? 

A  s we get closer lo the  
. 1990s, '!he decade loses 

a little of Els Flash Gordon 
sheen. It looks now like we 
won' t all be walk ing 
around with v.Ti twatd1 com­
puter as powerful as lhe 
ones on our desks, wi.th tjny 
sere.en !lowing full -
motion v:ideo pictures scot 
through lhe air and con­
trolled by software Lha.t' 
compatible wi1h everythiag. 
(That sl:uff will have to wait 
for the late 1990s.) 

After i«ing 1hrough 
facts mid figures and p(()jec· 
tions al a reeenl Dataque.'i'I· 
ponsored conference and 

consulting our own c ryslal 
ball, v.-e .nave a mo:re modest. 
view of the next few years. 
And while we always view 
market projection cau­
tiously and with a ke;g of salt 
nearby-a JCOM's Bill 
Krau c jo.ked, "They always 
star t in the 10\\!Cr left-band 
comer and go up al a 45 de­
gree provide 
a.t least a general picture of 
what's ahead. 

Analysrs at Dataquest 
foreca t early- '90.s growth in 
the industry ataboul 12 
percent ·worldwide, and most 
of lhe hardware and soft· 
wa.re at me confor­
ence agreed. John Roach of 
Tandy said he d.idn't "like 
those figures worth a 
damn," but he .expects l:i is 
company to sel I lots of 
equipment to a suddenly 
booming home-computer 
market. Europe is projected 
to be a lightl)' bigg r mar­
ket than the Un.ited States. 

Most of 1he computers sold 
will still be based on Intel 
processors, except that the 
majority of systems will use 
the 80386, and the minority 
wiJI u e the 8088 and 8086 (a 
revers.a I of lhe current si1u­
ation). Systems running on 
Mocorola 680x0 processor 
wi II be popu la.r but not prc ­
dom inanl (Data.quest pro­
jects about 14 percent. bu1 
lhat coutd all change de­
pending on the sales of Mac· 
intoshes, NeXT Com­

Suns, and o oo.) 
Laptops, which will con· 

ti nue 1.0 get lighter and yet 
more powerful. will finally 
lap i:nlo the marke.t that' oot 
Lhere for portable comput ­
ing. indudfog satellite 
offi:ces ancl roving person­
nel. The number of inte­
grated circuits required to 
build a foll-functioning per­
sona] compuier could drop 
i.O about 40 by 1992, com­
pared to 200k used in lhe 
PC AT in 1982 and about 0 
lCs in 1he PSl2 Model 50. 
Recent de.,.elopment , such as 
the LEAP chip set fmm 
Chips & Technol.ogies, better 
methods ofbuild.in.g display 
screens, and lightweight, 
high<apacity disk drive ­
a new company cal led 
Prairie.Tek (Longmont, 
CO) ha>S announced a 20. 
megabyte 211.i-ioch hard 
disk drive-point to im­
proved taptop . 

etwork wiJI have to gel 
e,a:sier lO in tall and ope.rate if 
lhe real world i to come 

nywhem nea.r matching the 
forecasts that scenarios 

with 50 to 90 percent of all 
personal computers hooked 
into local-area network 
(currently, it's 13 percent, 
Data.quest says) . Major im­
provements in network 
throughput or bandwidth will 
ta.Ice place in the next dc­
ade , JCOM' Krause ys . 

Elhcrnet cu rrcntJy ha a 
bandwidth. of I 0 megabit per 
second. According 10 
Krau e, Fiber Di Lributed 
Data Jnle!'Change (FOOi) 
technology will allow trans ­
fer rates of 100 megabits 
per second. The network 
model will also change. 
The tem1inal-lo-ho t model 
o the mainfr me i already 
fading into the past, replaced 
by the clie:nt/server model. 
In the l 990 • according to 
Krause, network will be 
served by ''s-pecial-purpo c '" 
network computers wilb 
built-in circuitry for control­
ling the network and the 
Ethernc:i bu . These ma-
c.hi nes ill acl not onl a 
file ervers, but also a 
"compute erver , " prov id-
ing databases and communi ­
cation contFol, as well as 
monitodng the networ . If 
vendors dev·elop "plug and 
play" network , could ee 
an end to what Krau.se 
cal led "i land of LANs with 
no bridges." 

the eagerness of 
some industry observers and 
their broadcaster to bury 
0 n, evidence at lhe Data· 
quest conference indicated 
I.hat I.be obituaries arc 
mature. The researchers 

CVIUifWW 
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Microsoft.Qui 

Quick.  
D spite what ome oftware com 

panies are saying, on langua just can't 
be all thing to all pro ammer .Which 
i why icro .oft offers a language for 
every leveJ. 

When your starting out, you n ed 
learning ,ool that n ake it ea ier. Tak 
our Quick languages for in tance. Each 
on eature an integrated d velopmen 

envirorunent that put 
a powerful ditor, 
compiler; debugg r 
and on-line h lp with· 

in easy reach. And f 
cour e all Quick languag .ar mous ­
driven o an commands are just a p int 
and a click IDvay. 

ore pe ificaBy. icrosoft• Quick­
B IC com with uppo1t: QB 

dvisor erves as a ate-of-the-art elec· 
tronic manuaJ, and QB Express can teach 
you how to u e the nvironment in just 
minutes. Of cours you U b more produc­
ti¥ even fa r with our n 'liV Easy Menus 
and th in tant environm nt 

Or maybe you already know how to 
program and want to b introduced to the 
powerof C. 

Micro oft QuickC 1 )ow· language. 
The fa te . way to lear11 C: ju t u e its in e­
grated ourc debugger and advanced 
graphics capabiliti Youll b up and writ­
ing C program in no time. Ju t like the 
nam implie ·. 
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icrosoft. SJ Microsoft.BASIC 0  

Professional.  
Professional progidlnmers are in a 

league aH th ir own. So are th tools 
tier oft provide the professional 

Each ofour profe - fk i-n 

ional languag offers 
the comp]ete develop-
m nt olution. lndud­
ing the acclaimed 
COOeView.• An ptimiz­
ing compil r for power. 
OS/2 support for access 
to the next generation 
of computing. And 
Microsoft Editor for the 
mo t ophi ticat d ourc cod editing 

A for the mo t powerful BA IC ever 
to grace a PC, there' BA IC Compiler. 

With its talent you have the abi1ity to 
create mall r, fa. er executables. 

Which i n't to say Microsoft COpti­
mizing Compiler doesn't hav a ti w talents 
of its own. Lightning fa 'tat nmning · xecut­
ab]es, it aJs feature an incremental linker 
and upport for vari u powerfu Iplatfonn. 
like Ivl DO • and Microsoft \Nindows as 
wen as Presentation anager. 

So no matter what lev I of computer 
programmer you are, Micro oft make a 
language hat Jet you be the best you 
can possibly be. Which goe, to how you, 
one language compan) really do fit all. 

Mietosolt  
Making it all make sense: 

Pa11dft:i*u is 111"1' ri lt•mJ irOO..-ma-rli "! :lfJJJ.I Cmf,1Uro1rm1, /fiJL1 iMiJ 1-2-3 rcp.uimd lrrWmdri:: dJfd ,\ f,1T11 Ii a t1ail.'7ltari1 of /,1Jf:r' /J; l.'f''lrn1! Cil"f'<lr R. 8.4Sf; IS a 
rf'tis/('Jw/ lr/4kmarli D/Mimmm. Inc. Oracle 6 11 lrrldnrt111/l .,f()mrl (."<1rfi<Jrt.1fii>!L UitninT 1'.-I nu m1i:1tm·d l r11d l'iillR 11/ Wvrdf'uf«I C.•rf>1ro.tra•i . 
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"Thal' a long l ime in 
Lite PC bus.in , " he 
11oted,. aying that the 
h.istory o consortium ar­
rangement in the c-0m­
puler industry has not 
be.en very 
• Meanwhile, IBM Eo­
uy sy terns .PresideJ!lt BUI. 

told an audience 
at th¢ oataq11est oonru­
enee that Lhe EISA bu . 
only add to C!hc co 
sion in die industry. Be­
cau e of the "limited 
dock'ag peec!ls" of the 
PC AT bus, upon whlch 
die EISA pc<: is bllilt, 
an architectut:t: 
i n aded and l:Mt 

cl archite:ctu.re · s the 
Micro Cllann1d, Lowe 
said.. He said tha:t there 
BR: about 500 thlrd-par­
ty applications ava'laible 
for Ole MCA. 

Lo\ll.-e defended IBM's 
rccen y anno111noed PSJl 
Model 3€J>.286 as a logi­
cal move to cont'nue 
" pushing down prke/ 
perfomn:mce." He 'd 
IBM w-udo the same 
thing to Model 2-5 at 
some point. ' 'When we 
¢rut af to do it we 'JI 
put MCA oo the whol'.e 
product li.ne ," he id. 
• The Open Software 
Fouqdafioo (Lawrence, 
MA). whkll ,co:ntinues 
w gain members, h s 
Ji ted the 26 oompa.n.ie 
whose technologie i1 will 
con ider as ••candi· 
date: " in 'ts search for a 
graphical use;r ·nterf.ace 
fo Uob:. The OSF says it 
wilJ deYelop within the 
next lwo years an open 
version of Unix· AT&T 
;ind Sun Microsystem 
a.re also wcrki.ng n a 
new Ul'li it. Among die or­
ganizations to 
p:resen:I their tech:no ogie 
are Adobe System , 
Ame ica.n Managemel'lil 
System • Hewlett· Pack­
al'd MicKtsofl C rneg,ie­
Mel Ion University, 

condnwd 

said they pol!e-0 1500 soft­
ware developers and found 
chat about half of I.hem arc 
working on osn appl ica­
tions; 25 percent are v.'(Yrking 
on Macintosh or niit ap­
plications. Sun Micro­
system ' Sc-Ott Mc .eal y 
que tioncd why anybody 
would wa.nt lO port to OS/2 
when Unix i already a ro­
bust, work ing operating 
sy tern that runs on mu.lt:iple 
platforms. "Can you imag­
ine OSJl on anything but an 
Intel platform'!" be ked . 
Perhaps what McNea.ly is 
overlooking i alt those 

machine: out 
there. Fred Gibbons of 
Software Publishing said it's 
a matter ofmum and that 
in.ost big software vendors 
see osn as. a much bigger 
opportunity than Uni it . "( 

a 1-to·l return on my 
investme,nt dollar, whelher I 
invest in OS/2 or Uni it," 
said Gibbons. ''I'm going to 
invest on tire biggest return. 
And that is clearly 0Sf2 and 
th.e Presentation Manager. " 

As McNealy has sug­
gested in re«'nt month , low­
cost workstation based on 

Sun's SPARC archi1e-c11.1re 
will flood the market in the 
next few yean; , and we keep 
hearing that Sun's first 
SPARC PC will arrive e-arly 
next year. Alan Hald, 
founder of lhe MicroAge 
chain, aid low-cost graph­
ics work ta.tion will be com­
mon in retail outlets. Cer­
tainly the machine we have 
10 choose from will be 
more advanced , but no one 
has offered any eviden.ce 
lhat they will be dramaticaUy 
!ess expensi vc. 

So what will the personal 
computer of the 1990 look 
like? Ac.cording to Gordon 
Campbell of Chips & Tech· 
oologies, the typica I micro­

will have 2- to 4­
3 f!0ppy 

disk drives, 80- lO 140-mega­
byte 3 in-inch hard di k 
drives, and a 500- to l 000­
megabyte optical di k 
dri.ve. The machine wil have 
a 32-bit CPU, 4 to 16 mega· 
byte ofRAM, a l-megapixel 
display, SCSI and audio in­
terface • and built-in local 
and remote communica­
tions channel . More oft­
ware will be built into sili· 

con in the form of 
programmable processor ·. 
According to Campbell and 
also to Zenith's John 
Frank, both the Micro Chan· 
nel and EISA bus architec­
tures will coexisl in the neitt 
decade. o one in the com­
puting main tream is tal · ing 
much about \lloice input, but 
if de igners can come up v.rith 
systems that can handle big 
vocabularies and varying 
pronunciations, people 
might soon be 1Alking co their 
computers .instead or la.p­
ping keys or mo ing mice. 

One th Ing wi II nm 
change: Users will till be 
the factor that determine 
wh 'l succeeds in the market· 
place. Rival companie and 
conwrtia will continue bang· 
ing ii.oin, whi.le users look 
for llle tern Lhat sol\•e 
their problems and help 
them produce. Most will be 
bored by vendo.r poJitics, 
not caring if ifs OS/2 or 
Uni , Open Look or OSF. 
As Tandy's John Roa<:h coid 
an audience of industry .e;i;;­
ecutivcs, " It 's the us.en wilo 
drive thi ]ruh.1suv and not 
1he people in this.room, .. 

The Voice: a Hand-Held Computer You Can Tallk To 

T here wa a great scene 
in the la l Star Trek 

movie, when the Enterprise 
c-rew return to modem-day 
Earth : Engineer Scott bold­
ly approaches a Macintosh 
computer, picks up the 
mouse, and speaks into it, 
a umi ng that the Mac will 
respond to his voice com­
mand . . Tbe scene was good 
for a l.augh . BuL if The Voice 
computer from Advancod 
Product & Technologies 
(Redmond, WA) live up 10 
it developeTS' claim , that 
pa.rt ohhe future could 
soon be here. 

The Voi.cc "holds the 
promise of becoming tire 
world's most friood.ly, por· 
table, and powerful ha.nd­
held computer ," claimed 
company CEO Steve Randel. 
Due to roU out last month, 

The Voice contain propri­
e·tary natural-language 
spee<:h-input software. The 
Voice i ab!e 10 under land 
any peech input, 
of diaJect , Ronde! claimed; 
it doe n "t need or use a key­
board for additional inpuc 
The product i et lO ell for 
$2000. 

The device "i wider but 
n as long as two video-
ca seues taped togelh r, " 
said marl<eting manager Greg 
Ne . It weighs boot 3 Vi 
pounds and i equipped wilh 

26-line LCD display. It 
ha "100,000 times the file 
access peed , 6 times the 
cnemory capacity (4 mega· 
bytes), and more processor 
(8 and 16 biis) than the lBM 
PC," Rondel said . The 
Voice has it own operating 
system, pecially designed 

sof1.ware , nd cu torn chip . 
Rondel aid the proprietary 
operating syslem was devel ­
oped because "computer 
operating syst.ems 1.oday a.re 
too slow; speech reC'Ognj­
tion sof1"' re i mo archaic ... 

The Voice operate via a 
series of what Ness call 
"application cartridge , " 
which are roughly che iz.e of 
a microfloppy disk. Each 
cart ridge holds a different 
applicaliQn in firmware. 
foi.tial applic.ation cartridges 
arc: for t.ra.11s1a· 
1ion. The Voice: Lhe 
speaker's speech pat.tern 
and is able to provide ransla· 
Lion into anolhe r language, 
company officials said . The 
language ua11 lalion de­
pends on which cartridge is 
plugged in at the time. 

conrinued 
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ONCE IN A BLUE MOON. . . C _ 

SCANMAN."'.HANDHELD SCANNING FOR $299. 

Pop any image up to 4" x Jl"straightinto your PC. 
CJip it. crop it color it Resize and rotate it Merge. save. 
and store it 

Choose between high contrast or high detail. Import 
images into any bestselling publishing application­
PageMaher:"Ventum and monu 
an/BM 

100RDER-orforthenameofyour nearestdealer­
CUL: B00-231-7717, INCAUFORNIA CALL: 
Bot>-552-8885. 
0'11111 llwcoupan: 
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DEC, Virtual Machi11e 
Corp.� Ne:uron Data, 
Digital Research, Apollo, 
and Sony Supermicro 
S.ystem:s. ot to ment:ioo 
AT&T Bell Lab . 
�• Chip gi n1 Motorola 
(Chandle , AZ) and 
PCPI (San Diego, CA), 
wh "clt makes laser 
printer and boards, sa;y 
they’l work together to 
de\<elop a r n of chips 
1th.at wi11 tn.eail faster but 
cheaper l •:r-printer 
com:roJlen. The first pair 
of chips will boo t laser 
printer buih around 
Motorola 680x0. Re­
lluedi ann.0111noemen1 
would arrive a1'00Jld 

Pall, they saiCI in 
early autumn. 
� Research rs i111 -rti fi. 
da �intc Hgcncc. by de. 

«Win m 

’’We’re able 10 provide 
this kind of speed and recog›
niti.on because we’ve 
broken the speech recogni›
tion problem into domains 
of �ppHcation," said 1e: . . 
"Other voice J’CCQgnition 
ystems try to take on the 

whole Engli h language; 
we’ve made our c.arlridges so 
that they recogaize only 
certafo segment of speech 
n cessary for a particular 
application.’’ 

Other wor• .ing applica›
lions for The Voice in-

elude calcula›
tion with opliona1 voice 
re ponse, and an appoinl›
ment calend r . " With a little 
name dropping, yoo can ac›
oes the person ’ adclres.s, 
phone number , and !ones to 
dial the telephone, an in 
less than a second," sa.i:d 
Ness. 

Advanced Products has 
shipped development systems 
to several oftware compa›
nies. Although Ness declined 
to identify any of the com›
pa.nies, he said, "Just think 

of the b.igsesi names in the 
software indu try 11la1 have 
developed I.he mo t popular 
software packages, and yoo 
would.11 ’t be 100 far off lhe 
mark as to I.hose already de� 
�,iclop.ing appli.caLions for 
The Voic,e ." 

When a ktd about pOlen›
tial compatibility problems, 
he $aid, " ] can’t comm nt 
on th.at now, inn we' II have 
anolh.er annoo.ncement re›
ga:rding tlls:t • ubject in 3 to 4 
month.s. We don't th ink it ' 
a problem." 

Object-Oriented Application Generator Uses 
Visual Programming 

W hde.• o. bject-o. rie.nted 
programming is bound 

to beoome more prevalent 
i.n the personal computer in›
du try, typical object­
otientod sy tern tc:nd 10 be 
dif icult for many people to 

!earn. But a new company 
caJJed Max.em (Mesa, AZ) 
h s a database application 
generator I.hat promise to 
let both programmers and 
nonprogrammers take ad• 
vantage of the benefi of ob>›

ject oriented programming. 
Wha1 ’s equally no1able is 
tha1 •the ne program, 
called C use, run on bolh 
the Macinto h and I BM 
familiel; o yst•em . Cau e 

con1in11m 

Protects Your PS/2 and PC Data  
The DataSentry from Rainbow ’lkhnologies offers a cost• 
efl’ee r. �means of protecting files on any IBM PS/2, PC/ XT/AT. 
or cornpatibl Th Dat.aSemcy .is a compact, user-installable, 
ext rnal hardware se<:urity S)'St m utilizing DES melhodol.ogy. 
It is the only pro tio11 syst m of its type that is fully 
compmi.ble •'i'ilh all models of th IBM PS/ 2 system. 

I AppJicati.ons 
• IB1 f P / 'Ar IAT and mpatibles

11 

� lBM PS/2 - all modds 
� Lapwp computers. 

Benefits. 
� Sccu red modem ffiN ioru 
� File privacy on shared computers 
� Depnrlm m -wide data .security 

Features 
� imptl: to use and compi cly user-installable 
� an pmtect lndividual mes or whole directories 
� Encrypts files using or a fast proprietary algorithm 
� encrypted mes to disk . pa e 
� Provides master ke; � for multi-level security .IStems 
� Optional pas.s•wurd 

The DataSentry System. The Key to Safe .Files. 

Q RAINBOW TECHNOLOGIES 
180H·A MITCHELL SOUTH IRVINE, CA 92714 USA 
(714) 261-0228 TELEX : 336078 FAX : 261•0r260 

B.l dO 
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Think small in a big way  
When you think muhiuser/muhitasking, 
lihink Concurrent'" DOS 386, the big 
n(mltl in systems from Drgilal 
Re$e011ch, archrtects of the fint standord 
operoting system for personal compu­
lers. Now, Concurrellt OOS 386 ollows 
multiple users to shore peripherols, files 
a nd opplicotions, using serio! terminol 
worl<slotioos li1nked by RS-232 cables 

the 5)151em. It's fast, reliable and 
economica l. 

The big news todoy 5moll sysiems 
Concurrent COS 386 meets the increos· 
ing demands placed on smoll systems by 
$upporling m:uhip!e DOS programs on 
both the system console and attached 
terminols. You con nJn popu,lor pro­
grams such as lotus dBose• UI, 
V*ird Perfect and mony more, with full 
moth coprocessor support. The system 
runs up to 255 losks simulton:eoosly, with 
fu ll intertask com municotions ond byte­
level record, fi le and device locking. 

FOr peoiPle who hate woitin.g in lin:e 
Coocurrent DOS 386 brings you all the 
remarko'b!e speed and power of the 
Intel 80386 processor. A ptioritized pre­
empfrve scheduler a llows taslc execution 

one! intertask communication by several 
use<s ot near ful l processor speed while 
letting some tasks "interrupt" others 
according to the needs of each user. 

A small system with a big memory 
Concurrent DOS 386 gives you access 
to four gigobytes of linear physicol 
memory. I s powerful memory paging 
capability fully supporn the Expanded 
Memory Specification with no oddi· 
t·ional hordware or software. 

Menus at a touch 
Now you con o:nd customize 
menus., while prog.rommoble function 
keys let you condense complex com­
monds to o single eystrcl<e. The fi le 
manager nms stondord operoling 
system functions, pl:us you have on 
on-line hd p facility, tex:t editor and 

for DOS-based devtc:e drivers. 

Multiuser colo:r graphics 
Now with rhe introduction of the new­
est member of the Coocurren DOS 
family, Concurrent DOS 386/Multiuser 
Graphics Edition, your demands for 
high-reso.lutioo EGI\ bit-mopped graph­
ics in the workstation environment con 

[!ID DIGITAL RESEARCH" 

be met 10ke advantage of advo ced 
t chnology a llowing you to run popular 
DOS.based graphics progroms. on indi­
vidual worbtotions os os on the 
system console without sacrificing system 
performance. Ask us about this exciting 
new version of Concurrent DOS 386. 

.All _you hove to remember 
is Concurrent DOS 386 

Coocvrrenl DOS 366 firorn Di.gito l 
Research is the orne to remember 
when it comes to 386 technology" The 
power ond versatility ·of Concurrent 
DOS 386 ore giving o new meaning 
to the word multiuser. 

CAU nsuROI .11 
1·800·443.-4200 AK FO OUR 
C DOS HOGRAMMER 
I MKit 

CONCURRENT DOS 386:  
SHARi NG TH ESYSTEM AFFORDABLY  
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MICROBYTES  

Travel  
With  
Afast Crowd. 

business la you, take along tl1at go ·ar beyond rostl)' imemal uni , such :is 

\lbrldPorl • .00"' Portabl Mod m. Le:JvinR Bell and ccm· direcl connect and 
lheoffice doesn't lm-e to mean lea ing behind acoustic interface ( 00 and J.,00 bps), b;mel)· 
lhe world of high·speed, NOO bpsr.ommunirn­ power. hirt pocket ilf, and a tiny price. 
UOll!I. orlcl11nde:. m m1uall>' e'l'elJ' icuatlt)O, 

In fact. the \l:\:lrldPe>rt moderns are the ullim:iteincluding hotel rooms and phon boolhs, )'Our 
for ooth portabl and desktop applications. And:lbilily tocarnmunicate clf".arl ·and efficient!)' 
the \l:brldPOfl 2· 00 com ·wi tli C:uhon Cop·remai11s intact 
PWS"' communicaliOI software. for n 

the office. On lhe road. Or al home. !:Or more 
i11fonn:mo11 :tbotll OtJ rfoll Ii rl!' of\l;·orfd.Port 
moll.ems, or the riame of >'Ournearesl dealer. 
call LIS at 00·5-i I·03 S. (In 'tori.:. ) l6· 
261-0423.) 

NANO BYTES 

\lefoping ·· u.ooos ful ex­
pcn S) tem , '"have 
created m eoabliag 
tecl10.0Logy for th ere 
ation of nation.al 

AI pioaee:r Ed­
ward Feigenbaum told 
the American A socia:tion 
of Artificieill Intel li· 
gence. Pdgenbaum said 
use of expert systems i 

rap.idly, and with 
it. gains in productivity. 
Today tb.ere's an esti­
mated 2000 eiipert ys­
tems depJoyed m1l1e 
U.S., Japam; and Eu­
rope. he said. "In the 
postindusl:riaJ lY ,of 
lh.e k:now]cdge worker .. 
aid Feigenbaum, · a 

change of 0. l percent jm 
the nation.' prod1:1cuvity 
win tcSu1C in the creafon 
of SSO bUHon in the 
co1use of a decade." 

may be \'Cry useful for both 
consultant and microcom­
puter managers who need to 
deveiop large number: of .re­
1.iablc .pecial-purpose 
application . 

Object-oriented pro­
grams arc so named because 
they are ruvid'.ed into ob­
jects-small modules that 
contai.n both programming 
i.nstructions and data. Since 
the module or obje,cls are 
rompletely separate from one 
aa.othc.r, object-or ientod 
progl'3ms are easy to mod­
ify; you can ch D.b"e an ob­
ject without any regard for 

TECHNOLOGY NEWS WANTED. The news sraffat BYTE is 
irrlere..ste.d in hearing abou1 new rechnologica/ and sciemific 
velopments that might have an impac1 on microcomputtrS and 
the people who rise them. If }'CU know ofadwmct.S or projects 
relevant ro microcomp.uting , please con.tact the Microbyres staff 
aJ (603) 924-9281 , send mail on BIX to Microbytts, or write to 
us al One Phoenix Mill Lane, Peterborough, NH 03458. A11 
elec1ro11ic versio11 ofMicrob ·tes. which offers a wider variety of 
compuler-relmed news on a daily basis. is aw1ilab:le on BlX 

side effects in othe.r pa.rls o 
th · program. However. it 
hasn't been easy for most 
people to get accu tomed lo 
the synta..'t used in object· 
oriented system . 

Cause gels around tbe 
synt.ax problem by us.Ing a vi­
ual programmin,g inter· 

faoe. You select .item from 
various menu. of choices. 
The menu-based approach 
e.n ures that y·nta.x i aJ­
ways correcc 

Wilen you finish 
ing your ppUcation, the sy ­
tern save your choices a:s a 
program i 11 a proprietary ol>­

ject-oriemed melalanguage. 
Max.em has al ready written 
several of these programs 
wh ich it cails Effe.ct . You 
cannot modify thi code di­
reclly , bu.t you can d.o sc 
u.si ng Cause' visua l· pro­
gra mmi ng interface . You c.a:n 
also execute Lhe code using 
1.he system' inLC:ipreter, 
compile it in10 a tand­
alone application, or transfer 
it ei1her from lhc Mac to lhe 
IBM or vice veTSa . 

Maxem claims that the 
u.nder1)•i:o,g database engine i 
a rather stand&Id engine 
p.recompiled in C, and it is 
thus as fa t a any other 
database system. 

Cause, schedule-0 (O bip 
th is month for both the Mac 
and Lhe PC, wi.11 sell for 
about $495. For $100 more , 
you can obtain a renewable, 
l -yea.r license to market a11 
uni i.rnited number of appli ­
cation programs crearnd with 
Cause. 

Repn:senling the OJlting edge ofmodem tech· greater • •.,.•, loucllbase Sy:i1ems. lnc:. 
• • • • ••• 160 Laurel A­

nology, the \l1lrldPort li11e of portable modfm.s • • I ii ·:.·: 11168 

combine a broad range or feruu res that bring U\'Oll a lll()d;!m 1hat wlwre \'OU do, ,, • I •• •••=·1 201-0423 
• • ;, • •• TC:l.EX. 6!i0·284S0'20... .,

you llw best VJ lue in modcn 1ocii1)'. Features the WorldPe>rt Series tov.'llrk foryou: In FA)( 754 ·3491• •n••. • 
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R __ E _ L I ­ A -­ -N - T 

0 gen tape backup systems are so reliable  
we'll back up your data with dollars. Here's how:  

Two \ear Data Loss Recovery 
Contract .. 

Can you really lru t your ba lrup if 
a failur o curs? 

Ye -ifyou re u inigSy gen"' Reliant 
streaming tape backup for your PC/XT" 
/' T" nnd PS/2"' -. st m_. Onl lia_nt 
offers ou added a uran eagainst 
data lo . We'J;I guaranlee you lh i : i 
you're unable to relrie e your data from 
a Reliant Lape, we'll pay your data 
reCO·\ ry 00 t up (0 I 00 if OU 're 
1.md r our Data Los .Rec very 

ontract 2 years.:$ 0 J .ear: · 25 . 
o ocher tape backup manufacturer 

offers you this extra prolection. 
Sy rugged de ign and 

exoellenl pric::e/perfonn:mce will giv 
you peace of mind-and to give you 
ma: imum fl xibility, al1 nl 
backup are available in both external 
and intemal ersion • 

But RELLABILl i wh• t ba -kup­
and Sysgen-are ultirna1eiy all about 

cries 300: Streaming 
backup on indu. try . 

1/-1 ' ' 
cartridge. 

· y tem are a\ ilable at 
60 and 125 M B capacity le els. ,,.. 
Menu-driven software include.! Reliant 
e clu uwverify fe.ature. ompre-· 
hensive backll feature for 
IBM, and 3CO I make eries 300 ideal 
fi r m:t'I ork use. 

Series 200: Cost.­
effectiYe streaming
b.acJmp on digital 
ca.setre. 

erie .200 olf ers 6ll 
mcapacity in a mat 

6" x footprint Data is on a 
oompacl casseue- ou l'I never truggle 
wi h a pi !e offloppy disks again. ou 
can pl'e- et your backup times for 
itulomatic operation, while fast S MB 
per minmi.: pelforrnanoc your 

data ,.,'.ill be secure- 1your 
oon eni nc . 

eries 500: Latest technology 72  
B streaming backup in a  

31 11 dri \•e. 
_dv need feature make 

eries 500 oom1> l. fast und 
quiet. The external sy tern has 

...... 
• . 

a mall footprint and i rnly po.rtable. 
Th int_ rnaL stem fil _p rfecdy into 
the 3W' cl rive .Im ofthe P /2. eri 
-·00' unique servo-tracking head 
mecha i m ens1ue reliable tap 
interchang c ben 'een P and PS/2 
configuration . 

Back up Your Data With Dollars. 
Call the Sy gen Hodine for lhe 
name or your nearest dealer: 
1-800-821-2151. 

SYSGEN  
CO RPORATED 

6 Gib.ralt;.v Driv , Milpitas, CA 95m 
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ifIhadto keep .as 
manypeople happy asyou do, 
Pd go with Fujitsu. You get laser 
quality, AdobePostScript, 
upgradeabt'lity... andapn·ce 
you 1oouldn't believe. " 



--- -- -

_ 
Let me al o make lcar that I had held 

a high opinion of Jolin Mauchly, for boLh 
cre.ativc ability and profe ional integ­
rity, up until my exchanges wiH1 Honey­
well and the en uing court case when 1 
became convi need that electronic com· 
puting concepts I had under tood 10 be 
Mauddy' were actually Atana.'\Ofrs_ Jn 
an ,early meeting on rhe EDVAC, for ex­
ample, in which arilhmelic ciIT'uiLS win· 
teract with J . Ptesper E ken· s mcreu ry­
delay ·Ii ne memory \\'Cre being explored , 
M.auchly suggested a binary serial 
adder , radic.aJly different fro m the para1· 
lel decimal counters of the ENlAC . 
'eedles:s to say. at that point in hi siory 

we were all imp re sed, and no one 
thought anything of iL when Mauchly and 
Ecken took ouL patcnis on several s.cria I 
binary adders. Only lll.roogh the ENJAC 
pat.cm case was it revealed that the bask 
cle-c1ronic cl.cment of Ata:nasofrs com­
puter wa ju I uch an adder; thal Mauch· 
Jy had e:i:.am inoo it and found it to work 
e:uctly a intended; and,. indeed , that 
Alana.soff h :d de ign«I his adder for use 
in conjunction with his own c.a ­
pacilor memory. Thus, while the Hon­
eywell - Sperry Rand pirn.mt trial was 
gratifying in that it finally e tabh hed 
who invented what. for me ic was ·di illu­
ioning a well. 

Arthur W. Burks 
Profe.ssor Emeritus 

Philosophy an.d Electrical Engineeri:n· 
mid Compurer Science 
Uni-.iersiry a/Michigan 

Ann Arbor, Ml 
CT111lim1t'd' 

WE WA TO H'EAR FROM YOU. Pltase 
dOilbltt·$fMU -your l.tntr on' on.t sidt ef rlu 
page- and ind wle 'OU!" name and R'to 
corr prim l fJtings llJld rab/1'1 along wirh a 
Jetrer if tlrq are short and legibJe. 
corrt:rp<mdttll't 10 Ult<N Editor,. BYTE., 
One Plie>e 11i;c Milt L-a11e . Peterborou· h. 
NH034SS. 

/kt;-aw.t! of :tfHla limiraJimu. L'I'!!' llJ't'rllt' 
me rig/11 w tdir ltutn . Gffl.trolly, ir 
feur l1IOlllJu from lne rime wr r«e. •'t a lrurt 
rLMi/ K'I! publish /J_ 
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Burks, Rep.ly 
My wife, Alice R. Burks, a.nd I greatly 
appreciate G. Michael Vase's review of 
our book, The First Electronlc .Com­
puter: The AJOJ1asoffSt.ory (Sept mber) . 
Vose provide.s an unu ually perceptive 
account of John V. Atanasofrs e!ectron.­
ic computer, the ignifi­
cance of his original algorithm for the 
de ign of the entire mach.i.ne. He aJ o 
give an excellent summary of the 
Honeywell-Sperry Ra.nd court case that 
proved both the primacy o Atanaso:ffs 

I 
I 

computer and it influence on the 
ENIAC. emphaslzing here the igni.fi· 
ca.nee of John W . Mau.Chly's own admis· 

rn m; - tilbl PrOOm 111 w i;iigB!; w.'Sotnoil 
l(!J 362 ·12 ccQl[e pa I 
I GAMES 
ID S· Bbiemtlll 
I 0 Zl - TJ91. tmtl gaime. il'1iB)' 1xnDJO. EGIL I 
10 I 
ID 84 - CP;t:I! * I 
ID i 21 -OJJIA H;wer . frcr;Jlp). • 1 
101s1 · tM FW'.llllJUl.!S?fdcl\)lu.. act.._ 
tD 1"5 * I 
1o 2' 5 • S!fw. cnia11;1 CIMl Mlld IJllZzles Rirase Oazsl I 
0 29l • 3-0 Pamilli. Kltg. mWe imft. * 

· I
1D 321- Ti I 
1[11 365 . 45 }(lJf Ollo1'I Oii 3&lK. I
'o 372 •fttal,Cln!fo, Dwgcns.. Sopdl fly lllEle!J'lp. * I 
i lmUTIES I 

I 
1(}1 2 4 - f2 Sur.ln.11 b" CJ1)$S 19. I 

I 
10 215 · ACllll'cfmal i'M*etilgen!lill LlliKd. I 
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I 0 ll •MOwl! O.U- tss 4.IX)(H. il'filaNe on 
im48 - moo.1arrws q.DIEl5, 11om tmirr1 
I0 74 •Tro.Ue limold? Learn )tll' fE91' ....-. I 
I 0 BS -M:l &gt.'IJ .,w 8a9c ?VIPS pdiQin lool:. I 
D i 46 -PCtoao 11* m.i bM1 S11M 1onD cxt1s1 
I[11 15.l •!2 ri!t:sl The 'Mlrd i;rtdlS.!iin9 S'f!*ltl'l; f'C-\\tlla_I 
I(!] 29 •12 Rro:i.'d C7MI mplirJ' l1UIC wf"lnJManl I 
I 0 367 - tiD ol 1111)W11i1*- Lh. &C{lj t.Ut I.bay I 
I[lJ 386 • l.2tisl 1SO,.lams*:ro:Ny,Jnqies.Ack1)W01tr1 I 
I * llsb $0 maiked atx,.... 11JqJC1 a Cllb' grap1.:s amp1111 I 

r.1iem1>ersllip Specia l! 519.95 freg. $34.95) 

LETTERS  

menl, and debugging stage 

ion on the witness tand. 
My purpose now is to correct a mi • 

conception about my moti wtion in c.o­
autho·ring th is book , as expressed in 
Vose's statement that " [Burks] had no 
qualms about encouraging his l.ater em­
ployer, Honeywell , to challenge bis old 
ccmra.de's patent claims," and that the 
attendant "strong economic motivation 
ta ints ever so slightly Burks' roie in tell· 
ing the story." 

It is true that I was a consultant for 
Honeywell in its suit against Sperry Rand 
o"<er I.he val.id.tty of the ENIAC patent, 
bu1 I a tu.ally worked in lhi capa it for 
only 12 days (over a period of6 months) . 
Moreove.r, l also con ulte-0 for Sperry 
Rand, Bell Telephone Laboratorie , and 
IBM, all w.ilh regard to legal action in· 
valving the ENJAC patent. My income 
for these services was not great: a tota] of 
$7000 from all four parties. 

A to Vose ' s belief Lb.at [ encouraged 
Honeywell to challenge the ENCAC pat­
ent claim , this is imply not true . 
Honeywel I neither needed nor rccei ved 
any encourng,ement from me in it pur­
uit of this case. Indeed, only after it 

attorneys gave me copies ofcritical docu· 
men:t that ii (and Control Darn Corp.) 
had unearthed did I begin LO see thru 
some o.f Ata.nsoffs ideas had been in or­
porated in the E IAC (a.nd the EDVAC). 
For Honeywell-a for the other firm ­
I merely provide-0 information about the 
E ·1AC as one who had been intimately 
involved throughout its de.sign, develop­
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Users-Attack  
the Mac with FoxBASE+/Mac  

New Frontiers o Fears. 
FoxBASE ac g.t\"e ;·ou unpreee­ 
dented a.billly to run y<>u r dBASE pro·  
gram on [h 1 into la immed ialely­ 
without rfumgi1.ig a .singl li1•e of 
code! But h re' m h m r . JVUA 
FoxBASE+f._"ac goo. can create 
b·ear1tiftll robu8f. applications th.al 
aro .rrulg itlac-Uke - using the 
Jamillar dBASE language.! 

Speed and Power. 
Fox.BASE + fae Siv s )'OU d to 
bum - plus lhe po!Ner an.d p rformance 
you'\re come Lo from Fox. In fael, 
Fox.BASE +/Plfae i. flyf flr th fasle t 
daU1bas m available cm lh 1ac 
today- up lo 00 times faster! 

View Window. 
Th 1ew lndow is the mast r .;onlro) 
pan I for FoxB E foe ' grophica! , 
11011-prog;ramm ing it to 
o;p n nd clnse IH set up indexe , 
e tabli h re la.,io , a <!CSS BROW E and 
even lo modify lla.tabase "lruclure 1 

BROWSE.. 
Fo llASE ' 'lac' BROW E featur 

lntegraled Graphics. 
and past graphs charts, diagram. 

and even pi ture into you• ­
insl.anlly! FoxBA E+fMac give you lhe 
po'>'' r to di play th graphics, or 
m rg them lnt.o r ports and 

in.I FmtMSt! rt • r... (l.,. 
dlll\Sr. w 1ir ru .,. 
!lbc nt.Dlll lu t....iuv or · lu 111e. 
llu.....cl w c-;.tor, 10< 

fou c11.1:1 C!llOJte tnnnlng reeni:; llU tills wilb 1o E+ �

'libi actual Fo-1:8.: I! + lac SU· a p to liU ml.es Vll!lW WlfidOWI  
Camm&adi l\'l.ndow, IntegntedJ Grnphlcs., Memo editiPg.  

m:I :Debualnll Facllltl arid I.be BR(J\\; E fe.a1ure.  

Command Window. 
Fox.BA E ta.c' ommand Wl ndow 
g1,.e both experi nc d d · fopers and 
no\•ice user ult:r.N:ori nie nl a e to 
th.o dBASE oommand lansuag -ju t 
typ a command in to lhe o.mmaml 
Window, and U's execu led! 

Get The FoxBASE+!Mac 
Facts N aw! 

Call (<Jl9) 7-Hl62 Ext. 320 ror more 
in:formati n about Fo.xBASE+ , tac. Or 
visil your lo al software r tail r. 

�

FodlA! + Ir; par( of the award·" illl­
nl nJI fo!llilf o:I' pr f rom • 
t'm two ) on; 111 111 row, FoxJIASll+ hR-'I !J.eM 
gh 11 dw 11,glo . !dtl.oir' · lwl m .ard 
by p· VagMl11 t>, · nd scoc d .ao lmpr 
9.? out of 11. pus JO Le:sCed b)' 
/Jt(o JH>r ld's Revtew Doed ! 

Software 
othing RIDIS Uke a Fox. 

Fo rtvmre, Inc:. ) 74-0lli2 EXL. 320 
II Soolh Boundary FA: (419) 7 • 
Pl!n . burg. OH4:lool Telex: 2i 
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Where Blame I Due �
In the anobyte column (August), �
Apple Chief Del Yocam wa quoted ru; �
saying. "The scarcity of I •megabil �

is due to Japanese failure to fore: ee the �
growth in demand for l-megabit chip �

1�and the Reagan admfoistrat loo’s trade 
emba.rgoes." Thi stat mem back up 
the axiom, "The half-life of the facts is 
abou.1 90 day . " 

The truth of the maner is that the Japa›
nese are forced to limi’t tbeir export o:i 
semicondu I.or memodcs 10 lhe U.S. by 
the proleciionist rnea ures put in place by 
the U. . Congre . The Reagan adm ini s• 
traticm opposed the mea ures. See you 
again in 90 days. 

Al Cacace 
Forl Lauderdale, FL 

Image Compression 
The advanced comput r class of Rabat 
(Morocco) American School had been 
investigating racl 1 ge-0m.etry when l 
read ’’A Better Way to Compress 
Images" by Michael F. Barnsley and 
Alan D. Simm (January). hu. the imeresl 

1�of showing the da this imprcs i e 
means of c:re.ali11g images with only a few 
bytes of information, l wrote a program 
in Applesoft .BASIC usi.ng Bam Icy and 
Sloan’ random-iteration algorithm . ] 
changed their "a, b. c, d, e, f' inpul Lo a.n 
input o rotation. cale fa<:tor. and tran ›
l tion for each affine transform. Ad pt• 
ing the iterated function y (IFS) 
image codes in the article’s rnblcs I m 4 
into terms of rotal.ion, scaic factor, and 
Lran lation Wi th bcgi nning ofoo r class 
solv.ing the chaHe.nge of finding Ille two 
uan formations that generate Lhe pi rn.I 
image i.n figure 13 . 

To develop n understanding of how 
and why a tran form works, we investi• 
gated simple, ingle, nd double tran � 

point by point. Then w made 
horizontal. vertical, and diagonal line 
eg;menlS u ing two or three I.ran form . 

He.re, clue from the IFS rnbles helped . 
we came to understand 

these and other lran foml -wh t they 
do nd why they wof’k a they do. 

Al. this point, we w re prepa:rod to 
tackle the challenge spiral. Fi l, we 
made Archimedean pirnl . Making 
measurem nt ’from figure 13. one can 
directly deduce the sea.le factor a.nd ml.a• 
lion needed to make an Arch imcdean 
spi raJ with the same proportions a 1he 
figure’s. But to restart lhe piral 1n\YlirJ, 
anoth r rrnn fonn i needed to relocate 
the point 10 the spira.l’s beginning (at 
poim (l, l) in lhil> case). This e plains 
the tran I t ion of tran form 1. A Lo, the 

continrud 
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ive your HP LaserJet the desktop 
p·ublishing power you thought it had.I 

-• •••ii 

PS Jet+ & 
PSJet M 
PostScript 
upgrade 
kits 

It an fru traling to 11 aliz · y ur IP 'La. ·r­
J t '" falls short f lru ·desktop pub Ii hing 
capabili i ".A Jet • r I J • 1upgrad · 
kit from Laser onn tion 1 ts you corr cl that 
hortcoming. Th se upgrad s n orporate th 

advanc dprint technology of QM.". Las ·r 'on­
n • tion's par nt company. with 10 yeti.rs' exp ri· 
, c in de\'el ping print system te hnulogy. 

Ea h up 1rad kit ad<ls he pow 'r of the 
. d be PostScripl" · ription language, 
tli accepte - n ard ford ·sktop 1ublil hing_ 
They're the only such upgrndes aw1ilabie r th 
HP rJ t and oth r I .- ·r printers !:hat us 
th anon· ex· 111 . N R;" Q 1 : 
Tular'-, PT. and more. 

Master a new :language P< s.tScript you 
th, ability to exploit the full 1ot nUal o( I sktop 
publishing. It tak '5 y u ar YQnd m re wortl 
pl'.OCC:! to you t ta! control \'er Uie final 
app aran e of y ur locum nL<;. Place and 
graphi "Sanywner on U1e page. De ·ign and re­
d iery taiJ to yuur liking. Th end result 
is th high-qualil)• output that y u requi11 , 

In additi n lo Po" cri t. u'H 35 
resid nt typcfa es with PS J t and PS Jet 

hould y u wan mor . w hr.win plenty of 
downloadabl font spac . Thanks to Pos rapt, 
there' an infinit nwnber font vari ions vail­
able., nd very typeface can be printed in sizes 
from one point to as big as the page and bey -rid. 

A tnutsfer of power J I it ak · h r . lace 
:rnur Lr rJ t' t p ·o r " rnbly ,rith the I : 
J t or PS Jet M is a · rewJriver (indudec.n 
and abuul an hour of your time.. Eacb ·om · 
with HP La· rJ -t+. Diablo' 63 a:nd I-IP-CL • 
printer emulations for your n n-P t&ript 
software. 

• imply put J t+ make! ).'OUr I-IP Laser­
] lb U rand protect your initial invest· 
rnent all l -800-523-2696 for th I ation 
of the Laser Con nee tio n deal.er nearest you. 

And b sure to ask for Tfl urr book ·­
our exclu.-iv Cilled with the late-St 
la er prir t r pr ducts and enban cments. 

..1 Q, \f, - Comparty 

1'-t i L• 1n« 
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The Ultimate  
Business Machines  

In ju t three years, CLUB American Tedmotogies 
has grown into a mu Iti-mH1i n doUar computer 
manu actu.rer. Whars the secret to our success? Th 
answer i impJe, CLUB delivers solidly designed 
y tems which are famous forhlgh performance and 

f.uperior quality. That's why so,many fortune 500 
ompanj!es, depend on us. Additionally, CLUB's 

on-line ngineers are avaiJab?e to support you every 
business day wi'th optional on- ite service available. 

CLUB Model 200 Series 
The Mod el 200 Series a_r OS/2 compatib le, 80286 
based sy terns. They are avaiJab]e in either 8 ,or W 
MHz ver ion t fi't your spedfi needs. These 
oonomica l, yet fuU featured AT c mpatibles a re 

perfect for any applications such a pread heels 
and word processing. 

CLUB Model 212 Series 
With an effective throughput of 16 MHz, the· Model 
212 Series is as fa t as many 386 machines at a 
fraction of the price. CompatibiUty with the existing 
AT standard ensures that the Model 212 will run your 
large databases, and complicated financial oftware 
today, as •well as 0 512 applications 

Modd 200 Sm fHtwff 41: Prld.ng 

In! 1, C.l'U ·D/2085"6/ Mlk. 210/21 / IOMH:r. 211 IOMHr 11' 
512KDRAM. 12"\fB lklpp)o Dtslr. Dr1w, 11111tf1 M.lh CoprnttMlf 

Socl.el, H:!l/FL lftlll.lroll« mothttboArd hM' -s· 
<1)·1-Nl Spet'd 51Klldl.lblli I 'Mi!!dtht 2 SB.al/1P.trAllelPam(210. 192. 

Wlllt J>a,.......,, Sqpply. ltll ry Enb->.._t Ooxummlallaa A!>d -· 
i!lilSnin wllli .MQJl!tc>r...,.. .u.,tw 

51625 
Sl11D 

mm 

SZ..llO 
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I PeripheralS 

CLUB Model 300 Series 
The odel 00 Serie 0386 mi roprocessor' state of the art design 
brings main.frame capability to the desktop at a vastly ]ower cost per 
seat. Complete cmnpatibility with 05/2 and Uni give th del 300 
Series the ability tom t the most d manding and 

applications. Let CLUB give you th key to increase 
produ tjvjty in today compl x offi e and· ngineeri_ng environm n -. 

Model 300 Series FHltltts & Pricing 

800al6 PU-8/20020), /l&Cll6S>. IMJl32-blt ORAM (330). IMB DRA.'-t 01 ), 1.l MB Dl5k Ori\· , 
I:\ inli=t"INvr HD/ FL 011b01lr:r (321l), HO/R. Canlmll"'r •116$1. 8038:' Mlllh 0:200, 
Wei · Suppgrt 20). itl2S7 MllhCop- 016), C'•p.'111•110n ,Jar,_ Cb;lo:/Cal.endM/ Con­
ftg\lql n w/Nll"}•b.o up. 192W•tt VowrrSuppi • un llllllrC. 

.Jlll!J sm.. IL'itli Mmritor Uil A4qtn 

CLUB Model 110 
The Mod 1110 is an affordable entry level 
computer. It' perfect for generaJ business 
applications and for low cost netv.•ork node ­

110 Featura • Pricing 

Y"'UT w • 
npihc"'115 to etthan.ce (Mir YI = Out' 

m11nu!iKruring .. Fim'.d · build 
SftilmtStheW&' uu \\'onl lh m . :..Il•rul 
lc:ll u wh.lt fiJU .llt!Ed H;,n,•, 3 11•1ol11151 

me or th!.> produ ",,.. UfT}' 

la,.agt'.. 
ppy Pri •• 595 

1200/JIOO 11.iud lnt<m\al S'J9 
2400/J /300 &ud Nie lnlemal _ . _$175 
2400/ 1200/ B.lud l'\11 l"lll"nYI 10 

11.lud tin! todem 
•All < m..Wflhllltmmsdlw 

SW .M ilJftb. ' tooo 9 ptn . 199 
SIMM NlHH024pln . $191 

FX 1050 - . . • • 
- · .... • •. SI l !'i 

Protlatf'l's for PSl2 
&.ui < qi(! CIC . -···-· ·SW!' 

fB T;i,pe Nd-up inlol!mll • • • • • 510'!5 
OO.\tBT111p! drupmemal $1285 
12l}M'B '"Po' b..d:up• IL"fl'l.Jl • _ . _$1595 

IZ tll0dn11 l @g [n •'m->I . .sm 
Otlms 

• 1211 
SIOS 
SS80 
$b.5Q 

, S'J'l 
-

Modrl'tl$ 

8028'1-IO 
ila3k7 ··· ·· -· - · ­ · -· -· 
R.mdu 
Log.Et«h 
Optlllill moos. • . . . • . 

J..J . -

'fo Order:  
Conti.nent. I A, Hawaii, Alaska:  
Call (4 5) 490-2201 
In Canad Call PC Centre, 
Call (416>) 470-0560 
lntt!malional 
Call (4 5) 683-66" 
Cu tomcrSupport & 
TedinicaJ Hoillne 
Call (415) 683-6580 
Corporate, University and 
G cmm.ent P.O.' Welcome 

c:Lel \ 1 ... L&tzi,! 

MD!ld ECA VGA 



LEITE.RS  

smaJJer sci f-similar images have to be re­
duced Lo a oid o rlapping. A scale­
down of about + l:i4 work well. But at 
this poim ir is appa.rem that the chal­
le:Qge figure' sub pirals v.we flipped 
180 degrees. Changing the sign of the 
sea e facto . ro neg11tiv makes the flip. 
At lbi point,. you ollly need to do some 
· 'ne-tuning of the rotation to duplicate 
Ille chal l:enge image offigure 13. 

n their article, Barnsley and Sloan de­
rive-el a rel ·on or selecting the be&t 

pmbabUilies for each transfom1. This 
lation work w-eU for most. but not lJ, 
cases_ In ome cases where one: ttan • 
form probability is near z.ero, the resuJt· 
ing random distdbution of point i 
clear.ly inadequate for efficiently plO(­
ting the image. Con equently, ir:i 
cases adjustment and testi:ng a.re needed 
to find the optimal probabiliLies . 

The pfral withi:n pi:rals in the ch I· 
lenge image are dearly elf-similar . 
( ote lhat x nd y have equal. rotation , 

1 

c"3le factors , and translations for both 
tran forms. ) AJso, the ideal one--0.im.eo­
iona.I poi.nt of the figure do not 1.0Uch. 

By .repe,,ating the pira.ls within . 
spiraJs, lhe igu.re undoubtedly becomes 
a fracta I-but how does one dc1.ermi ne its 
Hausdorff dimen ion? 

Roberl Dale Hall 
Rabat, Morocco 

Enabling Factors 
Brock Meek ' "Computer Con ere·nc· 
ing Hom coming'' (Septem.ber) provides 
a good perspective between the poi.enLiaJ 
of computer conferencing a.nd lh.c Feality 
e.ncountcred today . Empha· i on the 
human facror is the key from a need flC­

quirement (busi.n.css or social). 
The oth re ential enabHng factor is 

standard to simplify usa,ge and drive 
market demand. 

1nformation contained i.11 th is type of 
article is very heJpful to the user commu­
nity and complements the b.igh qualiry of 
BYTE. 

J'm l.ooking forward to Mc:eks' as· 
sessmenl of the ProcHgy videote);; service . 

C. Robert Hering 
Dcylestown, PA 

Bus Advocacy 
Recent. articles in BYTE and elsewhere 
have pointed up the grow'ng problem of 
the limit tion that the IBM PC AT bu 
impo es on ever-more-nimble personal 
compute:rs. Manufacturer rnwe attacked 
the problem by building 80386 mach.i.ne 
with docticated, prop:rieu.ry high-band­
width memory paths in addition to Ul.e 
tandard PC and PC AT buses. Thjs 

helps memory access, but the .incompa.ti· 
be 32-bit lo don't help the buyer, n.d 
they don 't help the compuLer' ac.cess to 
high- peed disks, graphics adapter , and 
data acqu.isition peripheral . 

Here are two p00sible clue.s to the 
answer : ( 1) Compaq and Dell have 
hown 1merest in Lh.c NuBus. Thi i the 

higher-performance, 32-b.it bu that 
Te.us Instruments ha used in its Ex­
plorer AI workstation and Apple has 
used in its Mac JI . (2) Microcomputers 
ofren follow the lead of :their minicom· 
put.er cousins, and rninicomputerS have 
lately been hosting older buses on newer, 
higher-bandwidth bu cs to avoid making 
orphan,s of older products..This has been. 
done by placing a bus adapter for the old 
bu into the backplane of the newer,. 
more capabl.e bus. The now-d.as ic ex­
ample of thi i Digital Equipment 
Corp.'s VAX family of computers. lBM 
says to jump h.ip to its new Micro Chan­
nel, but we may wen see the PC-compat· 

conliVU11td 
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Built to Last 

Mdle Riv.Ill Mli6 Pttl!oo:d Computtt 
TillC An: ck 1ttomp111C de L'EtnUc 

Atdle Jlnsunal Computer 
1bc Sil An::h 

QUAUIYABOVE AIL™  
While others mthe computer industry seem 
preoccupied with offering cheap technology, 
Ard1e 'fechnologies offers something 
di.ffel'ent: Quality Technology. 
That' why every Arcbe product is designed by 
some of the best cagintcers in the business, and 
why each unit is hand assembled h1 me niced 
States, through a rigorous series of tests 
and mspe·ctions. 

w 
.. 'I' 
I I 
I I 
• .I.....-

.... 
- 1• I 
L.....I-.---, • I. .. _... 

I ·800·4·22... 6 
An:llc: In , :md 8881. Ka10 Road, F1.1ernont. CA c)-1,5 9 

c 'IAA 8". Super 286, >nd All<!.-c All ore lrodm · "'Md!< Ilk 
•.l\n'.'ho:o Tt:cboolqgi Inc . •- ·nic n.n1......1n Ill<. 
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LEITERS  

ible market mo gra efu I 1oward 
uBu • eilh.er with a few buih-in PC 

AT-compatible lots for e:id ting periph· 
eral or wi1h a minicomputer-style, op­
tiona] bu adaplier and PC AT-compati­
ble c-ard cage . 

Where would this leave u r ? Prob­
ably bener off. Fi.rsl ..-e wouldn.'l Jose 
our ill cxpaos:ion card . Sec­
ond , we couM grow into 11 new , more 
powerful areb irncture as 0111 r needs 
manded wiLhour sacrifi .ing imh.1.str 

rnndard memory lot , Thim, having 
e,;:pa n ion optiol'ls in common with the 
growing Mac II ma rke'I couM bring on 
the ort of bargain pr"ces that the PC AT 
bu market now enj,oy . 

D.r. Jame G. Collin 
FL 

Prinicr Woes 
Regarding Don Crabb' s lamenl:s about 
Apple ("What' Up with Apple?.," Au· 
gu 1) : The oflwarc probkm aswc iate.d 

Powlr. S:p111d. Parfoirmance. 
'iJ;e w oo llllil :.lddtd 

iiwillmi. oi ll,'l tUr'5 Ill ri • 

l.!11,1 rFi et-llin':ll: diel\O filir 
llmll! l.i.lt' JI.I :l\"1lbblt> uos mt'.1111'.Jf) - tocdi1 11t llapidl}· 

:lfld 11\'t\I fl tl'b!L'tl -- fi] . II lib ucn nct11-aril 

Mor8 Fom;aes - Elllt mill11Jllr 
ro l1.1m1t1 ...11-:11.'t'et1\0r11tarl: ll'.\11'> - 001., 1.h.:11 IDf.I foJT112! it - ;m1b."TI1i (N r 

EaslerTo Use 011 ind: wttll --- li!M'S. - fl)l;JUI l!l!U B - \\11ll llCW 

i'flil1tllS. ru: [\l!lnjl: mnWlY,.,ith oor - prt!'i-nl 

Ne.w tatlllog adih value. 
oll'Er pt:Jpular lbJI 

\\"Ork1"'tllll\\11/l f'(;-'\l:'rl1 

New Capeblli1i s.- Cl'!005t' 
11rodtru such:!!> 
.IITT'.ff'lf)lf;;'f"" 
rt{001,p!lllW' dwd:tr, forwRn 

!dcnlific 

Dl!toun1s -
PC·\\ ·1plloOcwpp>llr'I11xl 
rcdoo:d pnc rm all prri(lll(I! 

StiH OlllJ S89. 
Tl'ie ::ii ftt gl\'l }•111 

sor1... liSeif 1\ ilb ruWIRil, 
Sl![lpl)f1, l\lo'fl f!'K1 11j)!ll:I 1!11'1 

aur lln''i.lctlt'f. l't:· \\'nil·3.0 i>still 
ti> 

' " 

Onler PC-Write J..O tod&y. 
CaJl l..g(JlJ!.888-tlDll(I HITT 

!llllflillll'-11.atk!Jllll r lltll'e 

pt Wr 1rt l1Mi •• - to ...u l.. It.Ill $ 111111 
tooHI PC- 0.. oo11· 
Mkr•t-13kL lr.5.t l' .. &I St'l s,ri.Q- •.oit1M 
111< .111 •t H H YTL s..i 1. W1 
UIOS :DHU ' 1 

Q uicksift  

ith the lma.gt:Wricer LQ, which Look me 
4 momh co son om, gi e a new meaning 
to the W<Hd " t.onew II.·· App11rC.1i1tly 
wh.it ;iou see is inde.ed wha1 ou get ; 1110 
more, no le: . 

pencer "ferz 
Uhlrham . MA 

Ma.c1'.ip 
Yuur spedal section cm Lhe Madnto5h 
{August) is great. [ have ofile piece of i111 ­
fo:rma1i n lb.al ju !'il might be handy co 
pass ·on co everyone. 

Wilen ynu have a irn t.ion in wh icn 
you have to cli.clc and 1ype. then dick 
somcwhcl'C else and type, and so on. Iry 
the Tab key in cead of the mou e. In mo 

in.ia1.ion , the Tab key wm move 1he cur· 
s.o:r between. fields for you . 

Markfavm 
Bowi"e, TX 

FlXES 

• The · and phone number given 
k>I Xanadu in '" Hyper Activity" (Octo­
ber) are w:i;ong . The corrtC( i:nformation 
is as follows: The Xanadu Opera.ling 
Co., 550 Californ.ia Ave ., Suite 101, 
Palo Alto, CA 94306, (4 .15) .856-4112. 
• The listing we publi hed in ..TSOO 
and Counting" (November) contained 
errors. Here are the cotrec cIi Iings : 

(•) 

CliAN Of cntm , chUl2: 
-cllenr.el dee le.re.t 1ons 

PAil 
lNT A: - loc11l '.'&f'io'ble !ICope 1s 

- f1rBt SEQ 

c:tum2? A- 1.nput 1.oto i:m cba.nl  
tum I 6 - ou tp11t 6 011 che:nl.  

rnr s : - local •.·11.rUible i1coiie is 
- tne second SE ( not snartd } 

SE  
cb.anl ? H - !i.npu t on cil.ul !.r.to !I  
en11.!1.2 ! 9 - oo t"P'i a 9 on c'!1.an2  

fb) 

PROCESSOil 0 TB - pl'Oc euoi- Ois e. 1800 
PLlCE: cllar.(.Lo t 4T llnkO -Oil .: - p 

-c!lenO at t.a.rd l.J:Lk{J ,ou. 
ae.·11el' .11t-0kee ( ) - s!1 l •1e the N°R\' er­

-StokH oque.t1.:ms 
PROCESSOO TB - p-roeeaeor 1 ls a TSOO 

PU.CE chsnO . ln AT lin.k0.111 : - put 
-::hWl.1. Ln I Ml"d llr.11:0. ln 

tr."!lpnJc 5.0U p { ) - dUJLp r,e OU p111!; ( 1.a 
-rul Hee) 

• 
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Ifyou happened to catch th - contraption that wa the early 
January 1975 ·ssue of Popular personal computer and tum it 
Electronics, you were one of the into the pow'elful machine that 
lucky few to witness the debut of ha literally chang; d the v.ray we 
the personal. computer. work, required some important 

as it -m-PM1\llU- teps. The first 
seem a magazine order of busin ss 
with less tha_none- - · --= \W to create not 
tent11 th reader· 'imply products, 
ship of Time or but tandards. 
¥e11.JSWeek launched licrosofl BASIC 
a technology race becarn the fo t 
roughly parallel to universal program-
that of the spa ming language for 
program. the personal com-

It a1so launched puter. And set a 
a company that tandard upon 
irnmediat which an indu try 
assumed center Tire imrld uas;i't waiting. we rt' re. could grow. 
stage in the exciting The PC mak its debut. Next came what 
new wor d of personal comput· i now th world andard PC 
ing. The company wa Microsoft, operating system, 1 -DO , 
and the tenet upon which it \vas developed by us and chosen by 
found d \\'aS a simple one. To ee IBM for its first personal com­
a computer on every desk and in puters.Tcday, 20 million mad1in 
very home. run on it, and so does a biUion-

To take that rudimentary n w dollar sofnvar industry. 
And when th ·fa intosli \vas 

being developed, v.re were there. 
That early participation allowed 
us owrite its richest and most 
important soft\:lrare. These a-u­
cial pieces include the powerful 

f!'lu'Orki"g mad practical, uii!h software 

1 icro oft Word th much· 
applauded icrosoft Exce], and 
1icro oft Work , the ingle­
olution program for the divers 

need of mall business. 
As \\le were contributing to 

the devel pm nt of th tvlae, we 
were al 0 d veloping a syst m 
to put graphics interfac tech­
n logy into th world of IBM 
PCs and compatibles. 

TI1e introduction of Mjcrosoft 
Windows in 1985 meant that 
an easy-to-understand desktop 
graphical environment now 
appeared on PC . Ultimately, 
this friendly screen \vill forever 
replace the cold theater of 
character-based computing. 

But Windows is more than jrU t 
a useful tool. It js an important 
t chnoiogical feat, one that 
beoom critical to bringing into 

M -DO witlr Wi11daw _M{lC. M 0Si2. Three. way lo go. One driwr. Mfcrowft. 



Opening up your screen to do 
several tasks at once. And open­
ing up endless poss1bi.lities for 
developers using the _icrosoft 
family of languages. 

But all thi doe dt end at th 
desktop. With Microsoft OS/2 LAN 
(b:a] area n · tv...urk) ·ilanager, itS as 
easy and narural to work on a net· 
v..mk a it is to work alone. 

By Hnking user via oftwar 
infonnation c.an be shared and 
exchanged by members of a 
group.Projects are worked on 
together, instead of bit by bit. 
And it's amazing how a com­
pany communicates once it's 
joined by electronic mail. 

There is no question that the 
advanced productivit) sprin r. 
ing from today': personal com­
puter is the direct re uJ t of our 
mnt.inuedcommitm··nt to supe. 
rior technol.ogy. 

But even so, that's only halfof 

· 1 

25 

20 
" • I • 

, : 15 
Ao"1'll! • 
Not.HP 10

e-------11 
Ready 

0 

Draw 
!attern !ext 

final focus that original Micro­
soft vision. Through Windows, 
any number of sofuvare applica­
tions will seamlessly integrate. 
Sophisticated spread h· :t pro­

grams. 
Powerlul 

word proc­
ors. tnt r­

active database.s. 
All effortlessly 
accessible. 

And in M . 
0 2 thene\v

' operating ystem 
w developed 
jointly IBM, 
t.he Windows 
technology

M11g lire n rruork. (ca]led Presenta­
tion Manager) gets even more 
exciting. Op ning up mega­
amount ofpower and memory. 

- . . . 

Microsoft Excel 
file Edit F01.[11Ula Format .fti 

A 3 
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the equation. 
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Thenw 
it I 

The philosophy behind Micro­
oft indud another, equally 

important, notion..TI1at 
a11 the tech­
nology in the 
\¥Orld doesnt 

....... adduptoa
hiU ofbeans 

_ r_v_t___-t unless it is 
iqovt ... practicaJ, 

Easy rormmmds from useful and 
/mlMnw1wretms make above aU, 
witidow-siwP{)int? easy. easy. 

nless it makes sense. 
Thafs why,.whether you re 

using a Mi.crosoft app] ication 
on a Mac, an MS-DOS oreven 
an OS/2 machine, it v.rill have a 
comforting familiarity. Because 
today's computers share a 
oommon softv.rar: guardian. 
Microsoft. 

Thanks to our ground­
breaking work on the gr-aph­
ical interface for the IBM 
PC and its compati­
bles, virtually ev ry 

personal computer can give its usera 
·.imp!erway to / 
get a lot ffi{)re ( _. 
done.Witha 
screen that 
thinks in pie· 
tures instead of \rords, arranged 
lik papers on a desk aturallf; 



desktop publishing. And presen­

___-­-·--­oi! •---­.._ .. ___-----·-...... ----· ------- ---­-------­ --··--· --­............--- ------ .. ...._.,__ .......... ____,,. _ .. - -­- -- -

I.fl' lW\'G, ru in Whal i&u ft 
h WlrarHm GI"/_ 
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prngrru:1, Micro­
soft Excel, goes 

so far beyond 
ju t simpt 
number· 
crunching 
that it has 
1 oeived 

unparalleled acceptance in cor· 

e 
;tical. 
working with pictures makes th 
work you tumout much m re 
intere ting. w·hkh is why the 
introduction of ' 1icrosoft Win­
dows to th IBM PC and com· 
[latib1es brought with it a whole 
new category of software with 
impr . ive credentials. 

tation applications that I t you 
create a sophisticated graphics 
show, from your office instead 
of the ait studio's. 

With Windows giving laser 
printers their marching orders, 
all manner ofdocument take on 

a more finished look. And no 
matt r what appLication you're 
using, Windmv will taro over 
the job of running 
your printer. 

Therei al o 
aharch.V""are 
complement 
to graphicaJ 
application : 
the Iicro­
soft Mouse. 
Anunprec · 
dented 1.5 mil­
Hon users have 
found that a simpl 
point and dick elimi· 
nates complicated keyboard 
commands. 

Our Window spreadsh t 

-- ..,,_ - ­

p rate America.. r lore pow-rfuJ 
than any oth r, it al oeasily d liv­
ers sophisticated chart 'graph r 

tex and data pu11ed imultane­
u ly from • veral sources. And 

to mak ·it even ea ier, we bui1 it 
to graciou ly accept files and 

macros from other program 
The new generation of C 

will run 0 2with Presentation 

" -liiiliiiiiil 

11mmbo·iumbo keyboardconimllfld. _ 

taking our graphical 
screen to even greater heights. By 
unJocking the capability of these 
machines, u ers can easily switch 
ber.veen programs almost instantl)! 
Member of a workgroup can 
work together on an unlimited 
munberoftask 

And fin.alt, very kind ofpro­
gram, from spreadsheets to lec­
tronic maiJ to word processing, 
works in a common \:vay.To the 
u er, learning on i a quick tep 
tm,,vard learning th mall.To th 
corporate bottom line, it mean 
far less valuable time and money 
are p nt on training 

But th real practicality of the 
graphical user interface comes 
to life wh n, in vitably; it app m-s 
on every computer screen, every· 
where. And netv.rorking becomes 
not only p ssibl ,but required 
in thi comp titiVI world. 

\iVhen you think about it, the 
goal 11icrosoft t in 1975 of ee­
ing a computer on ever; desk 
and in every home seem dos 
at hand. Becau e, at licrosoft 
our fi re pursuit of technology 
comes \vith a promi to k P-

Making it all make sense. 

C) 1988 Mrmnofl Cittfx11•0.tiu". _\fi&l)>(}j/, /hr .\Jirm....,ft , .l/S./)(). rllttl M.'i ar( "'gislr.(d troarnto.flts mui Maitmx 11 aJ/ "'lvkr •hl.v "d dfMrar>w.11 
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Jerry Pournelle answers questions about his column 
and related computer topics 

eph1,g a P pecU e on Viruse 
Dear Jerry. 

A a greatadmirer of your and M:r. Ni ­
'li'CllS' work, it sadden me to read of 
YQOI" foar of viruses. I have 
been a.sysop for sevenil years on several 
diiffe,ren.t types of systems, ranging from 
an. IBM PC AT to even -bit (a le repu­
table computer type. cannot be found) 
computer sy tems. My cu:rrent i 
an XT·class AT&T PC6300 with 60 
meg11by1es ofdrive pace, 

As a syscp of a large:r-scal.e sys1em, I 
have many fiJes in and oul of my 

em, both from user.; and from the 
ini:ernational Fido e l mail network. A 
virus ca1t11ot be tra.n mitred through 11 

dong e (a h.ardware ecurity dev ice) 
whiJe it i a1taclted 10 a parallel port ; it 's 
unlikely thaia viru can enter any lcind of 
data that would affect the system mem­
ory or disk dri..,•e(s) . Virus tra:n mis ion 
ca:n be done w:ilh. expansion card ·, burl 
rwt with copy-protection dongles. 

As a rule, pubUc domain (shareware, 
wha:1 have you) programs are usually 
well tested a:nd devoid of bamifol infoc ­
tioos programs. If we get a:n upload from 
someone we don 't k·now, and we don't 
rroogniu it, we don 't run. it to begin 
with. If the progr.un i then downloaded 
lo W101.her system of a user. and it prove 
to be harmful, it i then remove:d. 

Al one point, my sysiem "''aS illfected 
by a virus that al .ocaled itself as ba-d sec­
tor · nd was we.II beyond my reach fix 
v.'ilhout reformatt'ng my drive. ] knew 
thal it came from one o my users, lbu I 
didn't know who or what program ill wa . 
We can at times have hundreds o ar· 
chived i1es to wrt throug_h , and if we get 
hit, there's nothing you can do but delete 
file- .and la.rt over . The virus' sole pur­
po e, by the way , was lo fragmc:nt my 
haro disk drive, one sector at a time. 

V'ruscs can come from any source 
truly enou.gh. About you:r only clues are 
if a package comes from an ti.nknown 
ooftwa.re ltousc or user, ootain no in­
truciioo files (e.g., .DOC or •.TXT.), 

is di tributed u.oder public domain pre. 
oept •or i simply unsav<:icy looking. 
yood that, and a 'd from a detailed de­

bug or an ly is of lhe progr m, you 
c-annot tell ifyou ' re in for lroub e o:r o t . 
Oddly enough, ifa program is pirated, it 
is more often lltan not quite safe. Many 
piracy groups me.an lO do nothing more 
than di lh "broken" software_ Jn 
ge:oeral, if th s.mfrce is older than 2 
aodlor is a relative or friend, you hould 
be safe with 

I a program i in any way u piciou • 
simply don' l run it , 00' wipe it out. AJso, 
programs from retail ources are u ually 
rel iab!e ... most of the time. 

Lastly, beware of oftware that t 
packaged as public domain, shareware , 
and so 011, that i aduaJly a pirated ver­
ion of a reputable p ck.age. One example 

i a p ck ge caHed FIGHTER .ARC 
which was a.cnm:Uy a cracked version of 
ubLOGIC Jet. All evidence of the 

original compm was wiped out rtd re­
plac-ed with notices of the program' 
' 'public domain" origin .. J got this pack· 

, 
age from an upload from a user. I W1lli 

lucky io that F'IOHTER wa ha:rmle 
but I've seen what not- o-harmless one 
have do11e to other sysops. 

Michael Kitcbir1 
Potcmac, MD 

mtU, I wouidn 't call .i1 an aaggerate.J 
fear of vi.ruse .; I go whole da :.r without 
thjnking about th.em. Perhaps l did over­
dramatize. particularly in rhe case ofthe 
dongl.u. I really ccllS'ider ckmgles cm un· 
likl!ly source of vi.rus inftcticn. But l 
don 1 rhink it '.i: lmpo:sslbl.e.. 

As for my pro1ec1lon I won 't 
run softwart of unknown origins 011 my 
primary system: and ail my seftware is 
backtd up on a WORM drive, o 1h01 if 
somehow I do get an infection, a disk re-­
formal followed by a res1ora1ion from lne 
WORM cures aU. -Jerry 

Jerry Poumelle holds .a doctorate in psy­
dwlogy and i.s: a scil!ru:e fiaion writer 
who also e.:arns a oomfortabll: living writ­
ing about compulers prue.m and future. 
He ('Gil be readied do BYTE. One Phoe­
nix Mill Lane, Peterborough, NH 03458. 
or on BIX as 'jerryp. " 

irrlt J(j Olt Rtad11r Card 

Four ways wbuild 
betterCprograms.... 

S 'l'l'f'l1110 m1L11 1:11,'<'r. 
Features: pain •r \'ir1ual strrens 

data valirlatirm 1•Hnll'XI srnsiti\•1• help 
unlirni d r!'l:-cn. <lr fi m:1hlf' k•·): 

& 

C'IDOLS PL ­
$129  

F'u ll Fealuffii functi n library. 
Fur Mil'fl •soft C.j_O::tncl "'u ickr_ 

F' 11'Rsupfl(lrt flin.'1.'l ,-[<l'o at-c .-s 
VGA and EGA support windo\\ ·aml 

m nus 00: m rmrry allocation incerru pl 
service ruuli t1 & much mu '! 

CAsYNCH  
rAGER 

$175  
·yndmmou. t'0111 111 11 nicatio11 111.anager. 

Feature ·; ' µeeds t Im.ml  
XUX ,I XOFF protflrol hardwar  

hand Itaking XM I mfile lnu•sf. I' 110  
huJJC'rs up tu 64 K &much moll•!  

TURBOC  
IDOLS  

$12·9  
F'ull fealurrd fun lion libr:LJ'!''­ 

F'or Borland'· Turbo C.  
P atures: TI:iR upport din' vidl'fl  

acce \'GA:rnd :EG , upporl wirnio\\ .  
and m0 nus D m moryallo tlii n  

interrupt l'rvicr r011tim•s &. mm·h mure! 

W1' Ellnw t-Ompullll"- nwiuf.lctom11 nl hlt:h 
1\1 netio'lll llbnrit!s dcsipied ID n.<luc the lim• anti ltthnlc-Jl 
1 pertio;e n>qu1rl!d lot' serious <L!)Jiiirnlin1ts c!c''liopml'fll 

AU u( uur include .1 COilllf>l'e r no'll"f 
etM'(! l?WIU .,.;th ·j\1' a00 SJJnpil' 

• t' r. ·1J,,n •uar.utwed "' "'lu.m ..,thin ]() oh) ror 
fuUriilmd 

\Yf' l\1i.. a full rar e nnd I :al. f'i-r.1 
fNoe bnxl\un- L•r toonltt t'lll1 
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COi'recting Word 4.0' Macro Delays 
Dear Jerry, 

Allan Fries's advice on Microsoft 
Word 4.0' macro cf lay (July) wa n11t 
quite correct; t.he delay are longer the 
furtheli from the top of the current page 
you are, and Word i not page--0r-ie.nted. 
You could type H day and till be on 
page 1. So to re-Ouoe re ponse time, you 
simply repaginate t.he document. UnJe 
you re ready to print, don'I even verify 
t.he page breaks. You'll e the macro 

react much fasrnr than at the end of a long 
unrc.pag1naled document. 

The delay , however, doe-s need 10 be 
corrected by Micro oft, as does th.e fact 
that you can't view a imple li t of 
macros a·nd their .hot keys-they're 
mixed up (in aJpilabetical order) with the 
re t of th.e glossaf)'. Even so, a .r. 
Frie ays, Word 4.0 i the elegant 
and ver 1.ile wtiti ng tooJ there i . 

Robe:rt E.. Hawkins 
Greenville, MS 

Tlumk.s for the rip. 1thm4ght rhere was 
something odd about the HU}' rhe macro 
delays happened. 

1'm no.r using Microsoft Word al the 
mon11m1. !t 's a good ediror with a lor of 
features, though , and I sure .dcm 'r dis­
courage anyone from using il..-Jerry 

Found: Two Medical Dictl-0nar:ies 
Dear Jerry, 

I noticed Michael Han on' letter in· 
qui r1ng about a medical dictionar 
(Jun ). a:nd I wan1ed to tell y.ou about the 
di Liona.ry I've bun u ing. 

I'm a graduate student. 1u the Unh•er­
sity of Southern California, an.d l 'm 
writing my dissertation. on legaJ ethics. 
I've bo n using a legal dictio.nary with 
my IBM PC that ha bee.n \1ery useful. 
The software i produced b:y R. A. Da i 
& Associates (520 South Ma.rengo, Pasa· 
dena, CA 91101 (818) 794-6532). The 

ion I am u i.ng works on an IBM PCs 
and clones, and it is compatible with a 
large number of word proc.es.sing y 
tems. I understand that lhe-c11mpany that 
wrote the pa:ckage al o ha dictionaries 
available for medical, e.ngi11ecring , gen­
eral sciences, and social science fiekls. 

Clifton V. Philpott 
Los Angeles, CA 

Thallks. - Jerry 

Dear Jerry, 
Ai.ming a pelling checker at a medi­

cal is a clever elution for pro· 
ducing a dictionary, a you s.a.id in your 
reply to Michael Hanson. Ho\lfevet, an. 
easier a.nd J>O$$ibJy cheaper -o1ution for 
those without the CD-ROM woold be to 
buy Stedman's Medics.I Dictionary ($89) 
from Reference Softw re (330 Townsend 

t. , San Fra:nd co, CA 94107). 
Stephen Furlong 

Ran.dolpJ.1, MA 

Thanks.- Jerry 

The Case for GOTOs 
Dear Jerry, 

I have a few oommcnis to mah on 
yoo.r column entitled "Trans-patent Co.n­
versions? Hah.. '' (Mat h). 

FirSt , yoor decision to use trial-and­
error technique for I.he program conver· 
s.ion violate one of the cardinal princii­
ple-s of software engineering. The reason 
people go to univenilies to study com­
puter science instead of compm t an i 
because you're upposed to use ci,e11tific 
techniqu.es in computing, and the trial · 
and-error approach i deJiniLely not one 
of them. It might be OK if you're con­

co111itw«I 
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h ad an provide fasl 'ata access. 
Our SQL-based db_Q ER 
prnvid 11 r lational vi w of the 
n hv·ork tructure, lvithout sacri­
ficing performan e. nd 
db_RE I E let ou ca il 
rede ign your databa e. The 
entire db_VTST m ystem is 
foull tolerant and com I I sour e 
code i ava il abl '­

Choosing the Right 
Database Developme 
System Just Got Easier. 
,db_VISTA Delivers High Performance 
With No Hidden Costs. 
For databa pplka.tiuns d vd­
opmcnl, you w<tnt <t ystcm with 
p rf rmanc , p rtabilil , and fuJI 
fun tivn.:ility ii omp titiv 

But tht re' more to it thtin 
that. Th long I nn cost a ' oc­
iat d • ith . tended dcvc lopm nt 
chedules, reqt: ent mainli:n. nee, 

exec ive r·)j'• ti :!'S, or inability 
to handle ompl . data re Jab n-
hips ,u oft n O\' rlooked. Th e 

hidd •n cost ·· an be quit' a sho k 
•ft 'r >u hav • mad -.. a om n:iit­
ment and arc mi ' ilY lhr ugh 
pplic.: ri n d velopm nl, or 

war_ y t, }n production. 

With db 

J 
provides 

cor.sislent develo menl sch&dules 

<ll.YIST/t. Ill 
+

l
°"5ql ., 

ve 

·• Fast data 11· t'5S 

• Minimal da ta n y 
• c ourc code a ailable 
• Automati rccovc· 

• Mulli -u.: •r support 
• Portablt> to 

05/_, 
Ma into ·h 

w 

dlb_\I I i\; High i'ufomi.in P6M ' 
Multi· ·r 
Fa.sl dJt.i. .ic.:os· mg.. nct•,<1r 

ta't>.i.><: mood. vtrt\Lll memory dLSk c.idunf: 
Multiple D;itat>as.: Ac.: " 

mtc>gntv 
Auet1fli.il1 

R" ml .in.! ft • I< ,.J,1 n • 
f).•1.il>.•'\ol" ch ;.: 

'"' ;,!i)'•1o-u_ · 1ntcract1,'e 
D-;ila Ddm11ion w11gu.ii:;e p.:tllemed a ftc·rC 

db_Q Ft Y; QL·b-d Qu '[}' 
R l.i11 n.1l tn1..,rlac" lo dt< \ IST 
Y1 Id •"dr;wrdLno.:v perform.;mc<' 
Build ad h - qucn"" & reporl:> 
db_lt£\' IS · Datal> ...• t hut P.rognm 
R:'dt..1gn \'(•IJ r d.1t.1N!>e 
Con•-c·rh ·-.1.>tm-ia; da1.1 to r'-'vt>ed dL"Sl.lln 
UP1Yad end USC'r locations ea>-1ly 
Add W Libr.aty for !,nit" 1· 2·3 
ast mtt•rl.ace to Lotus. di!,\ E and olh<'l"!i 

I 
/ 2. 

tA ' • ' FS, orn, , etW.lrc, l..Jfe. \:t. ll.rn. an. 
anti ulhcr ·IS-DOS 
LA . Apf'L• n..>t ""rk·1nJ"P"' d•-n• 
"' r.-.h'"' .il•.o 

• Qt-bas 'd rnla tional query 
• 0 rnyvlti c'S 

• Profe ional ervice 
• up ·rinsupor l 

• taybe it' - time that you checked 
out d !STA llL on iderafJ the 
o · t . It ould l th ea i ·st d1 i e 

you ev1::r 

CA L 

1-800-db-RAIMA 
(that's 1-800-327-2462) 

· k about th m ny other pnxiu t 
ands rvic R,1im,1 orp nition 
offers, indudin Oil ulting, appli­
c<1lLon de elo ment. and t aining. 

CO RPOR A T ION 
re 
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verting four line of code, but not for 
a:nythi.ng more. 

Second, ] agriee with Bruce Ton.hn' 
approa h. Jn fac(, th.at is the recom· 
m.endod. for interpreLiveBASIC. An 
understanding of the hehavio.ral charac­
ter.i tics of in.terpreter and compiJers 
wilJ make thj clear . 

An interpreter i a program that takes 
in.each line of source code, converts i.t to 
machine code for th computer to under­
tand. and executes it immediatcJy. This 

process is repeated for each nd every 
Iine of sou rc.e code it. enoounter , i
spective of how mafl}' limes the Ii.oe of 
code is e11coontered. TbJ line-by·Une 
intclprelatlon results i.o iow program 
execution, since the spends 
more of its time in1erprctjng ra:tber Lhan 
oompuling. One of th tech n.ique of im­
proving program performance is to use 
GOTO wher·ever po sible, iostcacl of 
GOSUB-lil::e command when calling a 
module, incc the lauer require that the 

calling address be pu hed into a slack 
and popped back after the execution of 
lhe module: GOTO do Dot . 

A oompiler, on lhe other hand, takes 
in the source pmgram ile, trallslates it 
into machin code once only, and create 
an oolpul ob.eel me th 1 after link.if18 i 
ready to execul.C. Program i . 
fa t, since th source code i tran lated 
only once, and the resullant module can. 
be executed by the operating sy 1.cm as 
often as .required without retran lacion . 

----------------------------------. Hence, GO B-li e co.mrnands are 

IF DESKT,OP PUBLISHING  
WERE A BUICK,  

P'CTEJC WO,ULD 911  
1A ... BORGH1INI.  

You'd cxpccl us lo ny PC1EX is don'I take Olll' word for it. [n !h _ir 
di::' k1op publishing :systems c:atcgory, Ir FOWORLDra ted PClEX #I. Th :y said: 

·' ".. .No 11011-T/!}(·basr:d program ha:; sucli l)pological ae:stli t­

.•. and offen co11.tml the 
• And from PCMAGAZ I E;"... PC T&'< offers rewards. Ym c.ti11  

.;:.:-··i 8.5 l achieve iricraiibl precision ir1format1i11g1ex1, CSfJ.fci;JI/ mm1z­

..... rt!. tt '__:--------------!...: ___ _._
(. .·1-i)3

n ·nZ xy·Z dt j-wit" t.I lflandard 
dt#ldp $]5'.f'm rJird 
you 71 .wr tlia.t for eompfLX 

•' t'nlifr.c and maJf.u:malkal 

farm!J/41i1m all<! rrw.!1-Wf!, 

PC 1Erf lcri• otht<N 
f);Jdl: .Ui· tfi:e d r,1.rJ_ 

!FORMATTING with 
lcxtbook quality and 
unsurpassed pla · ·mc.nl 
of 
TYPE that ri"·•I 
prore ·ion11 I 
•n your .  
from JO+ llihtr Ill in ront fli mil.its.  

FLEXIBIL1l'Y 
p11blisl1l'r·rrndy mtmrJscripls are  
f11s1 and  
pi ce rime reduce', fl11tlwr c011 ·  
trol .  
T1wt 's fie ibl/if)J..- t/iD! 's PCT[§(.  

Pt:l£1•••'91f .. 11111Plr 
..,., l:ml Pll <litlr.i..1o1• 

•ri k yuu 

Canuro·rt"ad}: 

a.\ • Awlror to fJTiJ1rt·d 

I• 

x - t} 

II•  
i=l 

TEST DRIVE 'IT. 
For a free PC TEX de.mo d i slceHe,. ffie 
new PC Tf:X 88 product cotafog .and 

lrilorma tJon on a PC Tp<" co,,figvration 
for youT sy$iem.1 :11ive V$ a ·ca.II al 

4 f 5-388- 8853 

preferable to GOTO from 1.he poinl of 
view of modularity and prngram 
readability. 

Thi rd, [ don'1 agree with either or 
Edsger Dijkstra that GOTOs are ha:rm­
ful. Carele use o GOTOs, ye ; oon­
troUed use, no. In fact, for certain real ­
time application in hich procedure or 
·ubroutine call verhead are unde: ir­

ab!e, or even wh n you're trying to es· 
cape !he structured constructs due lo a 
particular condition, GOTOs can be 
invaluable . 

There are certain taboo bout GO· 
TOs, though. · he main one is never to 
use a Gato lO pa&S control from o:n 
module or proce.dure 1he middle of 
another . Thal wil I cons titute what i 
known as "pathcrlogical coa.nection" and 
can indeed be harmful. 

Garo can be likened to very harp 
knive . To ay, "very harp nives are 
dangerou , so don 't use them" i the 
wrong admonition . The proper advice 
should he , "very ·harp k.ni;•es are de.n­
gerou . so use them with care." 

Dogmatic use of Lhe tructured con­
struct can be harmful. And ruclllred 
prog;rammfog d.oe not me:an GOTOte 
programming. lndeed, the key to suc­
ces.s:ful computing ii flex.ibi.lity. 

E . O unsanya 
1.Ago<t,.Njgeria 

Your le11erbri11gs back m£mories ofthe 
early day. of my column, hen GOTO 

often- OJ1d vehement/ •-debated. 
My ol n view i.s that GOTO staiemenlS 

sometimes make things a lor easier, buJ 
rhe problem is not the (;OTO; it ' the 
label 10 which the GOTO refer.s: When 
you 're trying ro analyze code (.Jlld you 
CWl 'r ow how the progrom goes 10 

that label, you can go mildly n11t.s; rh.en 
wh.en you discover there are three differ­
elU ways it cm1 gel there, Ir gets wo.r.se. 
Thu.s, when someone sends me a pro-
ram, l really wmdd prefer that ir didn ·, 

hnve GOTO .staiemems. 
On the other hand, l 'm nor above using 

1,hem once in a while m Sl!l/l he11 I'm in a 
hurry and no one's looking.-Jerry • 
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oampal1b/e.s, as well IJ1j TANDY I 0-001Al SXITXJTUSL 
AAU WR'W'Mt!' 1ll rl'9 · PC MAGALIH 

"'1f1\IOd 1081, llfldPC- WIX l'h 

fl M' 

""" 
MMB 

I • 

$299 S339 389 $649*;<;_ _ _ ,,., 
Ttmdy lf}()()JA/S _ __IUSL l.Bprocards ad(j $. 

3.. 5''' .Fl'oppy H.its 
rnmmal tsfotPCI XTIAT 
compur. rs Jc:rclude 5 
mounting brackels. blac 
&, groy face plates. and 
ATrnlls. t.44MBforPC/ XT 
lncludes h1gl1 speed wesrem 
Dl9!1ar comrol fH 

FRE£ TAKE TWO f!Oppy oac up sofl'w re . 

720 Kl t-44MIHot T f.4 MfHr>r PCJ:t:r 

5109 $139 $199 

• ·Pri losJ'ed' & lOtmiJlfod 
I .tJ mcwr &1o1 

rn;i.\'er 
• JO go 1'1$1 r- 9u.lcfo 

a man11 I 
• c llll! , mor.it1b!'!p 9cr ..a. 

lr.1JU hllll gt.Ill!<: 
pl;J./0'$ 

·•· r 't'Hf WtWfll!'lf',r'• .)0 O.r 
M'oooy B.scc Gu.1.<""11 

• Opnoru ''° w 

iwpf)!/'f fOl lBM PC'$ U9 

AT Hard Disll Hits 
• fncludes IBM A T r.ailS, and cables. 
• SpeedS1or •OT Ontt.,ck large. dtlv softw te 
• Formatted. P1Jrt1tJ'one.d & r, s ted. 

Sil MODEL SPEED CAPACITY PRICE 

Sa!t!jilrJe S1'251 40n<l.S 42MfJ SJ59 
HH Seagal9ST25H 3£lms 42MB 
HH Tosh10a Dnite M 2!im.s 44M8 
FH SC Q I S1"4096 78m$ 80MB 
FH Marr0r 1140 27m$ 117/Wlil !1669 
.FH Maxl01'2HlO JOms 151JM8 Sl 9!19 

laset_Prlgtl!r 
"On_· of the uuerjet's ,, rronigm11 compelllol'll " 

INFOWORLD Oclober S, 198; 

• Pnn er 'I ro.ftware 
• S ri.t)F /lMJ Paraft. I In fl 0$ 

• 120 da TRW oo sr e ma ramanca 
• r yeilr Wamm 
• OO"I. HP L ser/Ot & lilS r'JO • compal#ti.le 
• r srdenr 5 d mloadable IOlllS mmdard 
• M HP style fonr carmdges 

" 'I to u:1e POP-up enus 
• Sends ASCII or WOtd procef>siftg 1Fes 
• In t1mal 4600 f" , S26 9 9600bp$ S559 
• Pnn on s. a1r1ard do.I-ma n. or laser pt•ntNs 

• Sends IRoc ··c from &ny GTOV 3 I m cnm 
tomated send ng drmng lo pflOf'I rat perlOOs 

• PO/la e xtemaJt)lugslntoPCf TI ATsenalporf, $359 

.r Hand Scanner w1tn HA.LO OPE soltwar S269 

O·rchld 
wHhMNP 

rnal fn ! .mal 

S239 .S229 
Hayes C-Omparrbte, 
300/' 200/2400 
MNP Level 4 error C').!Hl'CllOll 
FREE MIRROR II SoJrwarn. a 69 '<'alue 
lnlemfJI model S229, his In R short sloi 

Designer VGA S 12 

Orch11;J VGA l55K 

my Turb028 

R mquestll IM8 

299 
$249 

$'289 

S799 

512« 1.5MB 
149 15 

Toner Ca1t11cge $29 

Tori Fr e 

800 722-AT·XT 
Calr 'Omt.i 

805-373· 1847 
FA 

tr.'i tor \/Jsa I .faslercard {A. f t)( .JIJ 3' 

Mono/ Graphics Card & Monl Of 

VGA C&d & Mono Monitor 
EGA Card & EGA lfonrtof 

Orcl11d D&t;Jgtl f VGA Ca.rd & 
Nfi.C Multisyric II Mon ·or Sl895 

• Pr,ces rnclurJe UPS surlace Sll•PP•"9 

• Fedeml E<prnss st,,pomg 1u.S ' S' 0 prH po1.1nN 

• JO 0,1y Mo-.ney Guarani 

• Corp0rnw po·s acceo '•NJ 
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When you want to talk computers .. �
A TARI COMPUTERS 

BOOXL 64K COmpu1er ......... 84. 99 
130XE 132K CQmpu1er . . _ .. .. 139.00 
520ST-FM RGBIColor Syst. ... 789.00 
1040ST Color Svs1em . . ..... ... call 
SF1224 Color Monitor . ___ .. _329.00 
XF551 Disk Drive (XUXE) .... 189.00 

I 
Ata.ri 800XL & XF551 Disk1 .

• Drive & Software $279 
I lncllildes: 800XL. 551 & Sw 

M _ Command. Oelendor. Qilc. 

I 

ATARI ST SOFTWARE 

, Aceeu 
’ Leaderboard Golf ............ 24. 99 
; Acoolade 
1 Test Drive .................. 27.99 
Avant Gard 
PC Ditto (IBM Emulation) ..... . 64.99 
Mlchtron 
Leatherneck ...... ... ... . ... 29.99 
Soft Log k Corp. 
Pubttshing Partner ........... 64.99 
T lmeworb 

: Desk1op P1ublisher. ........... 64.99 �
VIP 
Prot•essional Gem .. . ... .. - . -119.00 
Word Perfect Corp.
Word PertecL .......... _.. . 189.00 

Ab.loft 
AC Basic .................. 139.00 
Aeg: 1 Deve .oprnenc 
Animator/Images ......... . ...89.99 
Draw Plus .............. .. .149.00 
Sonix ...................... 49.99• 
Dlsoovery Software 
Maninder Ill ................. 31 .99 
El’ectro:nlc A rt� 
Deluxe Video 1.2 ............89.99 
Gold Disk Software 
Pagesetter wffext ed. ........ 89.99 
Mcro llluslons 

. . .... 349.00 Dynamic Cad 

AMlGA SOFTWARE 

N.ew Teik lne.  
Oig1i-Vrsw 2.0 ..... ___ . . .. . . _149.00 �
Olg.i-Painl. . ... ...... . . .�.. .. 44.99  

Corp. 
Fhght S1mu ’arto-f " . . . . . . . ..... 39.99 �
Word Perfeet Corp.  
Word P-erilect �.......... __ ... 199._ 00 �
Word Perteet Library ... _..... 89.99 �

OLYMPliA 
:N:p.30 ’Mac 1so cps, $·339 
Hard DriiVH �
CMS �

1 MacSta.ck 60 ...............899.00 
Everex 
40MB SCSI ...... ..... �.... 999.00 
60MB Tape Ba.ckup . . .. ..... 6-99.00 
PCPC 
MacSonom HD45 .. .... .... 1149.00 
Floppy Di’IVH 
Cutting Edge 
SOOK Floppy External .. . .... . 189.oo 

lrr•or Teehnol’oglea _ 
I aooK Floppy Exlernal ... ..... 199.00• 

Monitors 
I �Netwofk Speelalitleis 
High T•OP FPD . . .. ’ ’ . .. .... 1199.00 
Comera1one 
S1nglePage Oisp’lay SE ... _. . 699.00 
Si nglePage Display U ........ 999.00 
S in.a Designs
(asef view Oisp!ay for II .... 1: ,749.00 
Memory 
Dove Computer 
Mac Snap 2SE. . . . _�... . - . - A69.00 
Scanners 
AST 
Turbo&:an ......... . ..... 1,349.00 
New Image 
MacScan Pr•o . . . .... _...... 2495.00 

MS/ DOS SYSTEMS �
Ast Premium 286 & 386 . . ...... Call 
liBM PSJ2 25. 30, 50, 160, BO ..... Call 
Leading Edg.e .......... - .. .899.00 

v 

-

MS/ DOS SYSTEMS 
-

NiEC APCN Powerma:le _. _ .2,399.00 �
PC-TOO 80286 1.2MB, 512K .. 899.00 �

. Laptops ... .. .. __ . . _ . .. _Call �

TOSHIBA 

1l aptop 

MULTIFUNCTION CARDS 

I � AST 
6-Pak Plus 576 Boarrd .. . .... 1491.00 
Hot Shot 266 Acoeleraw . . ___ 349.00 

I �Hercu;lea 
Color ..... ______ ... ___ 1,59,_oo

1Graphics Card Plus ....... .. 199’.00 
rntel 
lnbOard 386 Board ..........899.00 
Slh Generation 
Logical Connection 2&6K . ... .429.’00 
Q-uadram 
Ouad386XT 80386 PC-Upgr... 899.00 ’ 
v deo 7 
Vega V.G.A Adapter ... ..... 299.00 
Zuckerboard 
Coior C8rd wtPa:ralle’I Port ... . . 89.99’ 

MS/DOS SOFTWARE 
Aah1on-Tate 
d-Base Ill + . . . . . . . . . . . . . . . . 399.00, 
Borland 
Quattro .. ..... .. .......... 169.00 
Sth Generation 
Fastback Plus . . . . . . . . . . . . . .. 89. 99 
Fox Software 
Fo)( Base & Development ... . 219.00 
IMSI 
Optimouse w/dr. Halo ......... 89.99 
Lc)gitec 
Hi-Res Buss Mouse .......... 99.00 
1Lotue 
Lotus 1.2.3 ......... .... .. . 299.00 
Software Publishing 
First Chotce (Special) . . . . _ . 59.99 
Word Penect Corp. 
Word Perfect 5.0 ..... .. .. ... 229.00 

COMPUTER MAIL ORD R �
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.........When you want to talk price.  
MONITORS MODEMS PRINTERS 

Amdek 
Video 210A 12" Amber .... ... 89:00 
Video 410 12" AJG/W .... (ea) 149.00 
M11gnavox 
78M623 12" TTL Amber ...... 79.99 
CM8505 4" AGB/Composile . 189.00 
CM.8515 14" AGB/Composi1e .269.00 

. 9CM053 114" EGA ..... .. .... 379.00 
9CM082 14" VGA Display .... 429.00 
NEC 
·GS-1400 14" Monoc.hr. TTL .. 219.00 
JC- t 402 Mul1isync·ll ......... 619.00 
Packard Bell 
PB-1418F 14" Flat TTL AJG/W ..... . 

PB-142000 ·14·.; 
PB- 422EG 14" Hi-Res EGA .. 369.00 
PB-842&-MJ· Uniscan Monitor . 399.00 
Princeton Graphics 

2 12" TTL Amber ...... 149.00 
Seiko 
OM-1 430 14 ' VGA Display .... 649.00 

Magnavox CM 8762 $ .
, 14,. RGB/Comp. 269 

Anchor 
6480 C64J128 1200 Baud .. .. .99.99 
5.20 ST520/1040 1200 Baud .. 129.00 
1200E 11200 Baud' ln1er:nal . . ... 75.99 
Atari 
XMM301 XUXE 300 Baud ..... 44.99 
SX-212 St Modem ...........89.99 
Avirtex 
1200 He Extemal' ... .. . ... .. .99.99 
.2400 External . .... ........ . 179•.00 
Bfft Products 
2400 8a11Jd Card w/soflwarn 149..00 
1Everex 
Everoom 2400 Baud External ..209.00 

Anchor 1200 Baud 
External 

Hayes 
Smartmodem 300 Ext. ....... 159.00 
Smartmodem 1200 fnt. ....... 279.00 
Packard1 Bell 
1200 External ... ........... .89•.99 
2400 External . .. ... ......... 169.00 

Atari 
XDM-121 Lett.er Quality XL-XE 209.00 
XM.M801 XL·XE Dot Matrix ... 199.00 
XM-M804 ST Dot Matrix ...... 199.00 
Bro1her 
M-1509 180cps 132coL ..... 389.00 
HR-20 22cps Daisywheel ..... 379.00 
Cl.tlzen 
1200 120cps Dot Ma.trix . .. . .. 159.00 
Premiier-35 35cps Daisywheel .549.00 
Epson 
FX-850 240cps, ao col. ... .. . . .. Call 
FX-1050 264cps, 13:2 col .......can 
LQ-500 180 cps, 24-wlre .... .. .. can 
LC-860· 330 cps, 80 col ...... . .. Call 
L0-1050 330 ops, 24-wlre . .. . . . . oau 
FX..a&l·, FX-1050......... ..... New 
Hewlett-Pac;kafd 

; 2225A Thinkjet ... .. ........ 369.00 
NEC 
P2200 Pinwriter 24--wire . . .... 379.00 
P5200 265 op.s, 24"wire ...... 5·99.00 
P5300 265 cps, 132 col. .. . .. 769.00 
Okidata 
Oklmate 20 color pr inter .....129.00 
ML-182 180 cps, 80 ool ...... 249·.-00 
ML-320 300 cps, 80 001 ......379.00 
Ml-390 24 wire, 270 cps .....519 .00 

Prac1lcal Pefipherals 
1.200 Bau:d Internal .......... .79•. 99 DRIVES 2400 Baud Stand Alone ... ... 189.00 
Supra 

.Atari 2400AT 2·400 Baud Al:ari ... .. 69.00
AA314 OS/DO Sl Disk ....... 219.·00  U.S. AobotlcaSH10204 20MB ST Hard Drive . 619.00 Epson 1LX·800•Direc 1200 Bauid External .... 1109.00C.LTD (For Amip) 

1DJr.ect 2400 Baud External .... 1:99.00 150 C'PSC.LTO 20MBjA2000) ........ 769.00  
C.LT°: A2000) .... ... ..8.79.00 Dot Matrix 8189 
C.LTD 44MB A2000) ....... 1099.00 DISKETTES  Panaaon·cC. TO 50MB A2000)· ...... . 1139.00 K.X-P1080i 144 cps, 60 ool. . . . 1·69.00MaxweHC.lTO ASOO .CSI Controller .. 179.00 KX-P1091 i 194 cps, 80 col. ... 199.00MD1-M SS/OD 5 1/4 '' ...••••••••8.491lndu1 KX-P 092i 240 cps, 60 ool. ... 339.00MD.2-0M DS/DD 5 V.c " ....... .. .9.49 GT DJsk Dri¥e Atari XUXE .... 199.00 

KX-P11595 200 cps, 132 co . .. 479.00MF1·DDM SS/DD 3 1h"....... . 12.49 GTS-1 00 ST Drive .. ........ 219.00  
Star MlcronlcsSysgen MF2-DDM DSIOD 31/2" ...... . 18..49 
NX-1000 140 cps, 80 col ..... 179.00Bridgell le 5 1:1• " ....... ..... . 259.00  MC-6000 DC-600 Tape ...... .. 23.99 NX-1000C C64/128 Interface .. 179.00Seagate Technolog;les Sony NX·15 1·20 cps, 132 col ...... 329 :00ST-225 20MB Drive .........249.00  MD10 SS/,OD 51/2'' .......... .. 6.99  ToshibaSupra MD.2.0 DS/00 51h" .. ...... •. ... 7.99  P321-SL 216 cps, 24-wire ... .479.00' Ata!'i ST 30 Meg Hard .. •669.00 MF0-100 ssroo 3,12· · ........ 11 .99  P351-SX 300 cps, 24-wire .. .. 999.00Amiga 2000 20MB Hard/Dr:iv·e .629.00 

MFD-200 IDS/OD 3'h" ....... . 16.. 99  

In the U.S.A. and in Canada 

1Cati toll-free: 1-800-233-895,0  
Outs1lde the U.S.A. can 717-327-9575, Fax 717-327-1217  

Educational, Gol/ernmental and Corpora1e OrganlzaUons call toll-firee �
CMO, 101 Reigha.rd Ave. , Dept. A1 , WHllamsport, PA 17701  

POUCY: AOC! tmlnimum $7.00) thlll!Plng al\d N.llidl1ng. I:. rger 11hipman1a may addmonill cttatgeS. and ch«:kl t equ e 3 weeks 
lo CilNr. For luiet delrvory. use :rour et&dil C8td °' S&nd casl\Jet's Chtld!. or bank l1'IOitley ordt!r. Credlt cards 9.tfl no1 tli4tl)Bd unlll we Ship. PenMyt\r<iflm illfid: 
Matytand:rlliSld(lli l.!i add appmpt1&1e t:u. All ?IM:R Bl·il U.S_A. p.-iiee:s iano ilf•B' tQ ctlange. and I i tems are subjltcl lo ava I · ly. Deleotffl! 

II be 'th 1tle same t1em DI11y. Har(!ware 11 be faplaced Qr repaired al OtJf Cl si::retlon wilh1n the lerm' '1ncl II ts of ll'le menu aelurer"5 
We Cl'!IV1Q4 oompatlbllity. All are ' . t turned !!le suCliOC! IO a 1res!Odldr:lg lee. We ate noc responsible tor typogtapNe or phologtl;Phc 
enQr$. 



ASK BYTE  
Circuit Cellar's Steve Ciarcia answers your questions on microcomput.ing 

Au EPROM Emulator 
Dear Steve, 

J am writing fot two ·reason . 
First. l lla..1ean EPROM board w:ilh its 

ow:n operati:ng system, ib11t the "buro­
'·• cycle is a chore, and 

m·m .lo ing BPROMs in the process . Stu· 
a.rt R . Ba l' emulator (" Bui.Id the 
Emulo-8," April 1986) i almost the 
ideal solution; "t emu:lates EPROMs from 
2716 up t.o 2764, but my needs are for 
27128s to 27512s. 

Since Mr. Ba.IJ 's article was publ.isbed 
mom than 2 years ago, l'm .not sure that 
he is. a:t th.e same .address, so I'm writing 
to yoo. Could you tell me how you woold 
modify hi dcsig11 io emulate a wider 
range of EPROMs, particularly the 
275121 Or you could design C)Jle of your 
own from scratch. Thi$ pooject WQU!d be 
usable by any computer wilh a serial 
port, so BYTE readers wouJd .surely ·wel 
come it ]' would like to see the emulator 
do tile foJJowing: 

• Emulate the full range of EPROM:! 
cu:ne.nily on the market. 
• Provide a maxi.mum of 64K bytes of 
RAM for ocketed chips (e.g., eight 
6264s). You sh.ouJdn't have 10 install. the 
entire. 64K bytes of memory. Rcga:rdilcss 
of what amount ofmemory you install, it 
wood be mapped in a single, contiguous 
block. You would .install the correct 
number of 6264s (eight, four, or two), 

epe11ding on whether a 27512, 27256, 
or27l28 was being emulated. 
• Di.met output to a specific 6264 RAM 
chip. A u c:r-written assembly La:.Qgua:ge 
p.rogram on the hoot computer would 
prompt for the number of 8X-byte blocks 
to be transferred. From the default. start 
address, l:h.e program. would tran for a 
block of data over the serial po:rt At the 
end of e h bJock. transfer, the emulator 
wou d: witch to the DICXl chip and down& 
load tile nex.t block until the designated 
nu.mbcr of block had been transferre-d. I 
foresce Uiat, wh 111.dtbugging a ROMable 
developmcillt project, J could change a 
pecific byte in a selected chip. In this 

way. I could download, te.st, return ro tlie 
host, correot the error, and down.load 
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however many byteS were require.d co fix 
the bug. 

Undoubtedly, a BASIC version of tb 
program woold come from lite Circuit 
Cellar. You cou d cbaJleuge BYTE read· 
ers to w1wert it to write the.ir own in 118'­
scmbl.y language for I.he.mi roc:omputer 
of their choice. BYTB oou?d publish the 
best o the Lot, and the authors woa d 
place them in the public domain. 

RegardiD,g my ec-00.d que: Lion : Often, 

fN ASKBYTE, CJama" a wmp'll1LT rnn 
.rullm11 and tlectromcs e11gi11t:t:r , aruw n 

oTe".o ofmicTfX{lm{luJlng and 
hi.t Circuit Ollar pmj«tt. The mo.tr rtPff· 

qumJCN curd pl'h­
1 lidstd; Strid )'l'UI' inquiry ro 

ArtB'lTE 
Ont!' Pn-ni:.t: Mill Lani!!  
Ptfill'OOFOl4gh, NH O:UM  

ro rhe frlgh .-o(llnu! of fllqu1'rk.s, Wtt 

·IX1IVWI 8Jl.ClltUlf« <1 ptmlll!:d ITply. All le«Ui1 
and photographs propt!rt of 

C!arci4 and oaMC1 be 
Tlii!! A.di BrrE .tttJfl incl wdt,s mm11Jgu 

Hor11 and Eric Alber!, 
Tom Ctminrll, BtU Cwiew, Km Davfdson, 

Do)fm, km U011 , Frunl. 
mmtn, 1im Mcllorlough, NWey, VU* 
Sawyu. Rebut Std, QJJd Marl: V:l)(frictts. 

] have read in the pages of BYTE and 
·other compute:r period:i:ca:ls that most 
knowledgeable engineers agree thal. the 
MC68000 processor family i superior to 
the iAPX. Though llu: 68000' superior­
ity js arguable, no on.e den.ie that it l'n­
·ear addressing i easi.er to pro­
gram than the .80ll86' s segmented 
memory. 

Yoor Circuit Cellar designs usuaUy 
use the latest cllip , but l have yet to see 
one designed around a member of the 
MC68000 fomiiy. Fn. recent years, )'OU 
have g;irven us ZAP (Z80), i:he SB I 80 
(HD64l80 fUllPiilg Z-System), MPX-16 
(8088 ruMj"g CP/M-86 and MS-DOS) 
and the OCAT (POACH 80286 m11ning 
MS-DOS). lfthere isa bias in favor of the 
Intel chips, ple.ase tell us why. If not, it 

should be a chaHenge for you to design a 
68.(X)()..based compuler. 

Basil Johns.on 
Nept!an, Ontario, Canada 

Stuart R. &/l's design can be readily 
modified to accommodate larger 
EPROMs. To emulate a 27512. you need 
16 addrt'5S lines; th.e published design 
htJ.J 12 driven by .IC2, a 4()4() 12-bit 
binary cOJmler and a l J1h drive:n by half 
of1C9, a D flip-flop clocked by the las:t 
smge of IC2. The implesr way ro get the 
16addms lines is to replace lC2 <md half 
of IC9 wilh two 74LS393 (or similar­
e. g. , 74HC393, 74HCT393) dual binary 
coun.ttrs. These counters are cascaded in 
such a fo.shi011 that the high-order .(Julpul 
ofone counter driVt!.s the input ofthe ne.u­
higher rounJer. The 16 outpUlS of 
counters become addr"t!SS lines. which 
can be buffered in rhe SOJl'te way as the 
ones shown in: Mr. Ball 's design. You 
should add mwther 74LS244 package 10 
the de.sign in order to handle r/1e e..um 
lines. You cm4/d u.s-t? multiple.urs such ru 
74LS157s in place ofrhe 74LS244pack­
ages to allow control of RAM a.ddnsses 
from zwo sources. 

For the additional RAM. the · implesr 
route would be 10 use two 43256 32K­
bytt by 8-bit chips. The Al5 line lo1 en­
ables one RAM, an.dA15 high enables the 
other (you 'll need an inverter here). 
Given the rel01iwdy /,ow cost of 432S6s 
from sources :such as Jomeco and JDR 
(about $12), this approoch makes consid­
erobl.e economic sense. A somewhat more 
complex approach, closer to your de­
scrip.t.ion; 1vould use a 74!.S/38 decoder 
with select inpu.rs that are driven by 
AJJ-Al5. The eight outputs of the 138 
each enable a 6264 or similar 8K-byte by 
8-bit RAM chip. 

A reasonable way to add address selec­
tion: to this design would be 10 replace the 
two 74l.S393 counters with/our 74LSl61 
pre.settable counters, with A-F readout 
thumbwheel switcJ1es to select the count, 
and a debounc.ed p.ush b.unon activating 
the WAD inputs ofthe coumer.r to set the 
value sele.cted onto .che address lines. 



C oice is Clear. 

UNIX Checklist 
for 386 sy tem 

{(:::: leadin EdLJ g ge TechnoJ 
l to 6 Ii 08J:F'Irstt b · l , tlo bri.n nn 
, first u "th ,\ w= g I DO Iho ed TiC llldoi · .,.FS 
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run, too 

INrTERACTIVE �
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Salilta Monica, CA AT& Tlology u . ac Recorc1.. 

A T, Prune, NCR PJ?her to IBM In. 
Follo and oth MiO'osott r.i,,ers. , rran 
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DADiSR.. �
Let Your Instruments 
Do The Talking.™ 

Talk to you lnstrumen with 
DADiSP·-iS.8. se over 150 func­
Llons to dlspll)' and yze your 
wa"efonn • as easy as &)'ping a 
n'lllle. Ru.n terml acquislrion 
software. o· 10"' °""' 'analysis 
programs. ·ratt new functions 
with DA MllCl'OI. 

t1e First Spreadsheet 
de igned exclusively for 
Scientists and Engineer 

(617) 577-1133 �
Askabout [W)i P for IBM-PCIXT/Al 
DEC ·licroVAX , HP9000, Masscomp 
5000. and Sun Workstations. F r further 
infonna.tion write DSP De\-elopment 
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Cambridge. MA 02139. (617) m-1 133 
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Wi,h these simple modJ"flcm.f.ons, yort 
can ext.end Ball's design to the sii.e you 
.'fflquire and incor-porar.e the femure:s you 
want. 

On w your second que.stion. The Jrrtd 
wrsus Mororola debate has been an end­
kss one. In ge-n<eral, programme·rs :seem 
to prefer the orthogo.nal architecture of 
the 68000 serfars, althoug.h rhere are 
many less vocal �p�~�g�r�a�m�m�t�!�r�s� who like 
the 80x86 series be$l. The rontenr ofthe 
deba.te is freq.uently misleading; for ex­
ample, the 68000 's virtue oflinear mem­
ory is eliminated when you use the·68451 

, or 68851 memory m:anagemeru un:its, 
since they segment or page memory. The 

. net effect is like Intel.. with e.xrra hard­
wart to get it. Thus, rhe 68000 series 
doesn 't always ha•ce linear memory. 

While I might, with .unlimited re­
S(}Urce.s, be tempt.ed to de-.'t·lop a 6800<J. 
series design , :here are a numbe.r ofr:ea­
.sons fo.r no.r doing so in the real world. 
Engineers like myselfterrd to he more in­
terested in hardware than software , <YUJ' 
the 68000 nquil'fs more attention ro soft­
ware. To cover developmetit costs, I 
wo.uld need to 1/1ink in terms ofc:ommer­
cial product,s. Products require s:upport, 
and thal means o knowl&igeable staff. 
All these expenses would need to be 
co••.ered by sales. tmd Motorola isn 't 
�d�o�i�~ all that u..yfJ .against Imel in the vol· 
ume industrial markess that spell the dif­
fe'f't'nce betwee11 success amt bankruptcy. 

Addiliomii reasons for going with Intel 
for designs like she CCA:T.include the rel­
atively low oosr ofdesigning for MS-DOS 
as opposed ro, for example. OS-9. My 
:rtaff is already experienced and familiar 
with the chips we work with; I have ac­
cess to less uperti.se in she 68()()() aruw, 
and developing th.a! expertise would re­

' quire resources best expended in orher di­
rections at rhe pre.sent time. The market 
outlook for a 68000 design i's rarher 
limittd, and 100 many people fighling 
011er too small a pie makes us ail :rran>e. 
Wish all this said, howewr, tlrere i's an 
ongoing project based on the 68000 in 
Circuit Cellar I K. 

For 1wo ways 10 convert 6800(} de.signs 
rouse 68020s, see rhelune 20, 1985, and 
January 9, J986, issues ojEDN. -Steve 

Too Many Files �
Dear St.eve, �

I've been. trying for monihs to find an 
exp1analio:n for a T·oo Many Fi es Open 
message from the operating system while 
it's running a COM file from a Turbo 
Pas.ca I source code. 

The boot disk has a CONFIG. SYS 
with the li11e FILES 30 and BU Fr 
FERS 30. The DOS manuaJ doesn't 

say ainythi.ng abool how to ix this error, 
and for Lh is particular applicalion I need 
more than 15 files opened s·multane· 
ously (15 is the mrutimum number of 
files I get before the messa.ge appears) . 

Is there some way to fi :s; this error? 
Santiago Lopez 

Tampico, Mexico 

Your Too �M�~ Files Open problem is 
due to the li11Ut DOS places on the num· 
fJer offile handles that can be open al one 
rime. This il'mit i.s either the defauls 8 if 
you. don '1 .specify a differenr number in 
your CONFJG.SYS file, the nwnber you 
specify, or 20-whichever .is smaller. In 
other words, you. cannor have mort .rhan 
15 files open at �o�~� rime i.n any >'er.tion 
earlier1ha11 DOS J.3, no marrer ·what you 
put illlo the CON"FIG.SJIS file. 

Now, why only 15? Weil, DOS take.f 
:he first /hoe for the DOS devices. st<l in 
(keyboard) , stdout (screen), stdprn 
stderr, and aux or co!i:!l. This leaw-s-15 
handles for you. 

It is pos.sibl.e 10 open mort files using 
DOS versions earlier than 3.J by bujfding 
you.r (llWJfile control blocks. See the IBM 
DOS rechnical referenc.e manual for de­
tails on this method ofopening filu. This 
is complicate.d using Turbo Pascal, bus l 
belie e it is possible. 

If you can run DOS 3. 3, you can �i�n �~� 

crease the number ofallowable handles 
for your program by using DOS functiOll 
67H (set handle cowzl). You'll still haiie 
to set the FILES - statt!numt in CON. 
FIG. SYS 10 allow the larger number of 
haruiies. Again. see rhe !BM DOS 3. J 
technical reference manual for details. 

The more common method of getting 
around this problem is to open flits when 
need.ed and clo$1! them wiien they 're not 
in u:se. &member that when openin,g a 
file to writ.e to it, you will need to open the 
file in append mode lo prevent lo:sing all 
previously writren data.-Steve 

The ;{ysterious Vaoi hiog Graphics 
Dear Steve, 

I am a Spanish computer enthusiast. I 
hi!Ve an old Commodore-64 and a S.in­
cla.ir Spectrum. I lbjok [ understand 
these machines well , so I decided to ac­
quire an IBM PC compatible, and I 
bough! Commodore's PC lO-ll. Then 
some friends sent me some programs; 
two of which were Summer Games and 
Wimer Games. 

That's when lh.e problem. staned : I 
hiwe to reset my PC to run the games, ber 
cause the program tarts at sector 0. l 11 

other PC compatibles, the games work 
right, but when l tried to run lhem on my 

con.linud 



we·.ve got a whole new family 
of tape backup systems. 
\.Vhethcr you·w �~�l� an IBM. a c.ompat· 
iblc, or a 'Lacimo5h. ;.ou can roum on 
Tullgrass.. \>Ve back you with all the 
�S�l�o�r�a�~� capacity you could ask for. plus 
all the features, all th supp:in. and all 
che peed ;·mvll e'\.t'f need. And �\�\�~� 
make il easy (0 protea wur v-aluab1 
data. Since all operations are au101muic 

and lmattended., you can just set it, 
and forget it. 

Best of an. we stand behind 
our products with the induscry•s 
only 3-year warranty. 
BuL tlx.Te · one olher reason why so 
many more people are asking for 
�T�u�l�~� Ifs beral.Cle che competition is 
askin so much more foe their produces. ·-­

�~�m�a�h�!�s� 
IJ?UT1la! andcrzowi 
«¥tim:Jrup �~�~� 

for rlr /!J.U Pr..'lXT!n: 
�P�S�!�2�0�f�~� 

a!tfr111atmul 
�W�I�~� fary,JUT �~�k�l� 

f'!JJs. S£ 0. 

Let ·1aUgrass starr backing you up. �
CaU 1-800-'TAL·GRAS. Or wrire to: �
Tullgra.'iS 1tdmologies, Inc. �
11 100 \<\est 82nd St. �
Q11,'\!Iland Park. KS 66214 �

When 1 \ �~�.�.�.�o �n �n� soving, i 's wo rth 1i �l�g�r�o �~� 
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The -- Our most 
1powerful 386™Tandy based computer

Am ·•made . m . · ~ _enca.5000MC 
 &iiiiiiiiiiil ••• 

The new Tandy 5000 MC 
Professional Sy t m is pure 
performance, from the Intel® 
80386 processor operating at 
20 MHz to the memory cache 
controller that provide · 
RAM...fast access to data. 

With the 5000 MCt you 
have the high 'P rformance 
platform needed to take the 
full. t advantage ·of in 'u try, 
standard MS.,DQS® applica.. 

tions, powerful new MS® 
0 /2 program ' or mwtiu er 
SCO® XENIX®software. 

Operating at 20 MHz, the 
5000 MC curs through the 
big job like database man, 
agement, large spreadsheets 
and sophisticated graphics. 
lrs IBM® Micro Channel111 

·C-OmpatLble architecture al, 
lows multip~e processors to 
use the same bus. 

The system architecture 
also provides a radical in, 
crease in data.. transfer rate 
when the Tan~y 5000 MC is 
configured within a 3Com® 
workgr up or a multiu er 
environment. 

The Tandy 5000 MC i the 
new alternative in personal 
computing-from the best.. 
elling family .of PC Compat~ 

ibles made in America. 

Tandy Computers: Because giere is no better value:-­

CENTERS 
A DIVISION OF ND'I' CORPOftAl ON 
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