
Inside: Bonus All-Mac Supplement (follows page 240) 
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Turbo Assembler, Turbo ~ 

Whal started modesUy enough in 
November ol 1983 with ~he 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 suppor~ 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 contro ~ 
Ou:r breakpoints give you more conlrol 
lhan anyone else's. Ordinary c!eb11ggers 
on~y gel you 10 aslop, ltlen tlley slop. 
When our brea~points are trigg9'md 
you can simply stop, or you can print 
expressions, run code, send messages 
lo lhe ses~ion 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 °"lltla~p i ng 'lfews 
386 vir J-06 mode deoou~mg 

Yes 
~. 

Remote detMQ~itlg '(es 

Dalli del:\llgJJing 
Gener ed poiMs. 

'l'es 
Yes 

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

llibo L'!tb!.Qotl ~Sicll 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 
• A.c~ons; 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 .MAP-t~alible 

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

Oodellier 
0 

HO 
D 
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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 
e~isting 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 langua~e 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 5. 1 ~ 
• Significanl new ~eatty language 

extension5 
• Easy in!erlacing wilh nigh-level languages 

inciuding Turbo Caoo Turbo Pascal 
• Full 386 support 

'TURBO A~EMBUlR 
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 ~&I 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 ~JO , 
MiuWlll libero MSM!ll!ll - 5. 10, ~Mllll 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'$ltln 1~ FOi lht 811 PSIZ'" Ind 1111 IBM 
lnl) Ill per:sou1~Ind .. 1~~ PC.OOS 
[MS.-00$] 20a l;ler lr'bo llllib.IQlllll llllUTUll W bllcl 
~-..... 2'S6ll ~ c Ind bllcJ l'i:;al ""1llU11 

UBI:~ camnetW lire .e1lioel. 

~ IN .., ..... .. Mllll~lllilnMJllllM ..# 
.... N ...... l;lllN .... ....U ......... N •-
""'9il'lllM1M.9rc.MlllM!l!!IQ:1t~ ftwlllfilOtJ 

... .......... ~tll8rWIC~1111; 
......lllMililllllllll'llMl......1-•lfMllllEtl,......,i ... ll!liKliilll....,.. 
~·---i---.- .. ~, 

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 ~seC«ldsJ 6.1 

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

Mitrosott· CS.1 

9'15 


1731 

122 
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$450.00 

~ 

1Turbo Cand Turbo Pasta~ owners~ upgrade nowl 
CALL (BOO) 543-7543 
I Y'JIJ're ~ r~ 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 r~lslered '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 . 

~let~btoC nl booPISCll- ~ ~rade 
flNI FlrU 

Ara~~ 

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

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

~~ w~·•s~i.wo A ~9.915... 
~. a irtll C-Mlli.lllW*IT'o1'iJllM'lld!b HIA ~9.1115 

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

$ ___CA n 11-M ~ ;dd Ala ·11.1 
$ ___ 

lflll$~t«ISS~~~.n~ 

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

litllsn;Ql!~ 

l'll!1w:t 0""" 0 llC 0 ow. 0 -~ G-dall~-__J__ 

~t I I I I I I I I I I I I I ! I ! I I I 

llC-ii>c;id -------------­

'11 IM!D-]!UlM-'l~ l:. pi\1'~Uf!irl'~-""°'l\'~1'3'--1"1l..,IBaiimn-<l!lllQ!Dl~ I '>GJ - :'iJ, O;i,l:Q!lll;lltlt-- C..0.W3l ­
cm-~ ~L1$ 11!'1Cnll~ Tlllia.1n111!111a 11'.11- .,.CWi!G~-- l;;il: ·IOQ!l• - """- - - o:oi"' __..... bt~t'l'-

Cltd~ J9 on &atkr- s,mu Card (DEALERS: 40) 

http:w~��s~i.wo
http:OOMPARlS.OH




and Turbo C2.0! 

., ...· 

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

det>ugi)er, all rnl~ed 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 
an~ 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 l~pes. 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 
ro!!e-~ 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 ur~its can be shared by and paramelers

Turbo Pascal. lhe worldwide lavorile with multiple programs and lin ed in allash • Smaller. lighter programs· Smart Linker 
o~r 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) 14~0 150 

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 e~ery level of programming experlise. 
CMSln expressioos Tubo Pascal Professional. $250. 
EMS Sl(lp(lf1 !!:' !l(j!Of 
flnlvla1t (25 ~J ~CR .. 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 SJ'Sl~m 
backfrom power foilures 
Thb1k C, an impro"'tll vt"r.vion 
ofSymantec 's LJglu:speed C 
SOTAl&CI~. 
a new accelem1or card 
AJ~ 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 adva11~ 
the aTt of the Iaptop with 
a high-resolution display• 
and bauery·boos~ing. technology. 

REVJEWS 

162 	 Product Focus: 
Plotters in ~ptttive 
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 martipu.la~e gray-scale images 
ontlle Mac. 

2 BYTE • DECEMBER 1988 
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-
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EXPERT ADVICE 

113 	 ComputU.g at ·Chaos Manw: 
Seeillglled 
by Jtm Pou.melt~ 
Remi11i5"llt ofan epi:sod~ 
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; f~ty. 

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 al~cmatc. 

145 	 Macinatioos: 
VLSI DesllD 
and Help 
by &nCrabb 
A CAD package and a netwo k 
mamiagemen: utility 
cou1d be just die tool 
yoo•re Jootin~ 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 
ml~n:onncctivi~y. 

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 sophislicate~ 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 in~erface. 

236 	 Review Update: 
Beocbmarllts a t a Glaooo 
Si~. months· worth of sy Lem 1te l . 

EN DEPTH 

242 	 lntmducllon: 
Groopware 

245 	 Worki og T~ther 
by Douglas Engelbart 

and Harv.ey L~hlman 


ew ooch nolog;tes necessiLate 
cvoJution in the way we work 
in locaJ and ~ograpb 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 	 ~erl.ls 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 

http:softwa.Rl
http:Holwn.an


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

2'67 	 Imliel llgeot Software Agen~ 
by Kevin Crowston 
and Thomas W. Malone 
Applying arti ficial-imel I igence 
techniques ~o 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 C~ROM Con.nectkm. 
by Tim Omt 
Read-<loJy optical disks may 
be tlie ideal medhun for la.rge 
hypertext databases. 

321 	 Light~ 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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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 ~use in schematic 
cap~ure. Now Wintek introduces 
HiWIRE-Plus,, integirating 
HiWIRE's schematic features 
with a. powerful prinled-circuirt­
des~gn 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 a~e vir­
tually un~irnited . HiWIRE-Plus is 
per1fect for .s:urtace-mount, micro­
stri p, and ECL appltcation:s. 

I 	 .ICIJAflEN'li VERSIONS
' ~l , ,<'l ;~~Vlrl_ 

Citch J(Jd 01' ••,. ~~t! .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 ,~utorial 

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

D 	NeUlst and bill~of-materials 
,utilities ind1.11ded 

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

D 	Variable gr id size, trace width, 
and pad size 1(.001 11 reso,~uUon) 

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, Pre~ 
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 reduoed-~os.truction-S¢t 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 uni~ 
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 ou1.~ 
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 far~reach ing 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 g~tting 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 .l..a~ga 
Edil.or in Chief 

(BIX .namt 'Tlanga ") 

6 

http:compurl.er
http:s11rvi.ve
http:somethi.ng




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 
lo~ l whrrc lhry'rr 0 oing in a hurry_ 

We ~mHcl 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 Fl\'E~l'i\K ompule ' I ~8\' l' lhc omrip·etilion 
far bt hind_ 
FJY STAR 286' 

The perfomm:H e ltl n ll1rnu -,h 

h~a" · \<\Ol'klnads. 


Fl\ F.. '.·\K 28 J' provide th recilurcs and 
IJerfomrrnre a110re siH' o rnprrni .. n ed to rea 0 t1 
hi~hrr 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 ' ~lOW<-' red ~l •on Intr.1 fl0286 
mie1 p11x·c\·sor 1hilLopernte al fl r~ .t IO MI lz. with 
1.cm \\ ait:w~ ~_ With f-IOKR mrmory ~nd L2 rn1 

noppyell k dr.i\e, you 'll ~ ar Uu u~h 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 !:02-~ 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 
C~rl'Cllll lo ny~ 
Fnr: , f.i\R 3.8'6' 

DmfI fO.l'•l 'Cl LO faste·n ~·o.ur SMl IH~l 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 
·orporalion,~ 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 
~86' ·. 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 ~u 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 lon~ fmm 1099.di. tanoes. &·ria l/paral lrl/ 
nam(_po1ts and a ·moolh The 286/ 14 ­
ll ·rfonnin~ 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 ''f'~~sor 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. 2~1B floppy ci i · 
driw. Hnlso ha.· a 6--1 KB ~nrh mr.mory_ nurnU ~. 
U. c rn •s eq uiprx.'tl with ·cria l/p1:1ra rlc gam ' ports 

and < IO1-ke ' ~l'] boa rd . too. 

Cu ·lomize your 11'.IV ,, }\R 

lft met I ~:our O\\ill. SllCf lfia Uions. 


' II Fl\'EST K WG ami :.mr (;Qllll)Lll t~ 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 i~ll 
ll'SultJI ion ~rnp ·1·-wllilr mrmil.01 .·- Whate-\·t r lhP 
l't'llUirem ·111. .Fl\ 'E )l~·\R can me Lit. 

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

· Hppolt.1'he 38:6/16 ­
lkrmi~e f'\ '• ·r~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. hl~h , L:rnndarrl~ or q~mlHy, 

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 ~ou'll 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'! n~i\'r 011-sii.• ~en· ln"' 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)'. 

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

1-HOO-752-5555 

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

http:discourage.cl
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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 mini.:.1ra~ 
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 
pla~forrn, 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 ron~ave 
and convex. What you see is 
the reflection of the face of 
the x-y display (the moni~or 
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 Washing~ 
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
~l'th (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 Stan~ 
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 con~ 
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 ~gle''-lhey 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 executiv~ 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
pu~ers, 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." 

De.~pite 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 pre~ 
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 on~hne 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 ~]evel 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 ar~ rcp.uimd lrrWmdri:: dJfd ,\ f,1T11 Ii a t1ail.'7ltari1 of /,1Jf:r' /J; l.'f''lrn1! Cil"f'<lr ~t.n•. R. 8.4Sf; IS a 
rf'tis/('Jw/ lr/4kmarli D/Mimmm. Inc. Oracle 6 11 rrgi~t."ffii 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 u~fu1. 
• Meanwhile, IBM Eo­
uy sy terns .PresideJ!lt BUI. 
~-e told an audience 
at th¢ oataq11est oonru­
enee that Lhe EISA bu . 
only add to C!hc co ru~ 
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 :mpr-0-~~ architectut:t: 
i n aded and l:Mt ~m.. 
pro~· 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 LIU~ Model 2-5 at 
some point. ' 'When we 
¢rut affor~ 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 
ln~el-ba.sed 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 . "( 
ge~ 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
comput~r will have 2- to 4­
me~byt 3 ~-inch 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, regardle.~ 
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 languag~ t.ra.11s1a· 
1ion. The Voice: tore~ 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: 

"°""'"-~~~~~~~~~~~---



MICROBYTES 


NANOBYTES 

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 
Comde~ 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 vof;ce~riven 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 t~ 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 D~ or a fast proprietary algorithm 
• Comp~ encrypted mes to sa~ disk . pa e 
• Provides master ke; • for multi-level security .IStems 
• Optional pas.s·wurd pro~lion 

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 : (7~4) 261·0r260 
·~liOflbow~lhc;.~lso~Qi~ll><:~ 
B.l dO ~~d"'1etroafio'IO! 8'MIMI •~ 
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Think small in a big way 

When you think muhiuser/muhitasking, 
lihink Concurrent'" DOS 386, the big 
n(mltl in ~moll 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 
~o the 5)151em. It's fast, reliable and 
economica l. 

The big news todoy i~ 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 1 -2·3~ 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 cr~te 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 
~upporl 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 we~~ 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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Travel 

With 

Afast Crowd. 
~'l!qllur business la you, take along tl1at go ·ar beyond rostl)' imemal uni , such :is 

~ie \lbrldPorl • .00"' Portabl Mod m. Le:JvinR Bell and ccm· tan<lar~' 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 .~ew '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 
v.~Ith,' AI pioaee:r Ed­
ward Feigenbaum told 
the American A socia:tion 
of Artificieill Intel li· 
gence. Pdgenbaum said 
use of expert systems i 
~\•log 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 soc~ 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 de~ 
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 des~gn­
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 I ~. • •.,.•, loucllbase Sy:i1ems. lnc:. 
• • • • ••• 160 Laurel A­

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

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

you llw best VJ lue in modcn 1ocii1)'. Features p~t the WorldPe>rt Series tov.'llrk foryou: In FA)( jSi6~ 754·3491• •n••. • 
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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 gen ~ rugged de ign and 

exoellenl pric::e/perfonn:mce will giv 
you peace of mind-and to give you 
ma: imum fl xibility, al1 Re~i 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 . 
~tandard 1/-1 ' ' 
cartridge. ~ 

· y tem are a\ ilable at C.~.............-
60 and 125 M B capacity le els. ,,.. 
Menu-driven software include.! Reliant 
e clu i~·e uwverify fe.ature. ompre-· 
hensive backll feature for Novel ~ 
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 8~ footprint Data is s~or-ecl 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 ~sure'. 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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,~,Personally, 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 ~:mue 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 addr~. R'to 
corr prim l fJtings llJld rab/1'1 along wirh a 
Jetrer if tlrq are short and legibJe. kldr-e~ 
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 rak~· 
feur l1IOlllJu from lne rime wr r«e. •'t a lrurt 
rLMi/ K'I! publish /J_ 

()U.-fSTANDINCi 

SClFTWARE 
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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, empba:sw~g 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 ~Edi~ ccQl[e pa ~VG"- I 
I GAMES 
ID S· Bbiemtlll g;v1!91fm~OIE!!llle ~~ 
I 0 Zl -~ TJ91. ~ tmtl gaime. il'1iB)' 1xnDJO. EGIL I 
10 LB ·ftiy~a~ 01~1! I 
ID 84 -llvw~m~Spdef.~ CP;t:I! * I 
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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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clBASE~ Users-Attack 

the Mac with FoxBASE+/Mac 


New Frontiers o Fears. 
FoxBASE ac g.t\"e ;·ou U~e 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 ~ct from Fox. In fael, 
Fox.BASE +/Plfae i. flyf flr th fasle t 
daU1bas syi1~ 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 in~errace. 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. 
Cop~' and past graphs charts, diagram. 
and even pi ture into you• datab!ls~ ­
insl.anlly! FoxBA E+fMac give you lhe 
po'>'' r to di play th graphics, or 
m rg them lnt.o r ports and document.~! 

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

fou c11.1:1 C!llOJte tnnnlng reeni:; llU tills wilb 1o E+ tae-lmmtdlal~IJI! 


'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 fie~d editiPg. 

Tu!.~ 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! + fa~ Ir; par( of the award·" illl­
nl nJI fo!llilf o:I' pr d!l.CL~ f rom Fo~ • ~ftwan' . 

t'm two ) on; 111 111 row, FoxJIASll+ hR-'I !J.eM 
gh 11 dw ~re 11,glo . !dtl.oir' · lwl m .ard 
by p· VagMl11 t>, · nd scoc d .ao lmpr 
9.? out of 11. pus lhl~ JO ~·hen Le:sCed b)' 
/Jt(o JH>r ld's Revtew Doed ! 

Fox Software 
othing RIDIS Uke a Fox. 

Fo rtvmre, Inc:. (~l ) 74-0lli2 EXL. 320 
II \\~ Soolh Boundary FA: ~ (419) 7 • 
Pl!n . burg. OH4:lool Telex: 030~ 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 chip~ 


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 ~em (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 • 
form.~ 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 . 
Prog~ively , 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" ~"1\!-<l · 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· ·~ine-Can 111 . N R;" Q 1 : 
Tular'-, PT. and more. 

Master a new :language P< s.tScript ~irs 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:! ~·ng to J?iv~~ you t ta! control \'er Uie final 
app aran e of y ur locum nL<;. Place tex~ 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 ~el 35 
resid nt typcfa es with PS J t and PS Jet ~t. 

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 catalo.~ Cilled with the late-St 
la er prir t r pr ducts and enban cments. 

..1 Q, \f, - Comparty 

1'-t i 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 ~omorrow. 

Modd 200 Sm fHtwff 41: Prld.ng 

In! 1, C.l'U ·D/2085"6/ Mlk. 210/21 / IOMH:r. 211 ~I IOMHr 11' 
w~il ~.512KDRAM. 12"\fB lklpp)o Dtslr. Dr1w, 11111tf1 M.lh CoprnttMlf 
Socl.el, H:!l/FL Ccnl~ lftlll.lroll« ~built-mi mothttboArd hM' -s· M(ld~ 

<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 ~nl.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 muHi~user and 
multi~tasking 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 

In~ 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 Co~~ 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 Key:t;o..rd, Doocumml.otl00i.~n 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 ­

Mod~ 110 Featura • Pricing 

~ Y"'UT n~. w • crlhe· ll~ 
npihc"'115 to etthan.ce (Mir YI = Out' 

m11nu!iKruring dll11~ ..~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 fill~ lnt<m\al S'J9 
2400/J /300 &ud Nie lnlemal _ . _$175 
2400/ 1200/ B.lud l'\11 l"lll"nYI 10 
1200/~ 11.lud poc~ tin! todem I~ 
•All < m..Wflhllltmmsdlw 

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

FX 1050 - . . • • 
HP~Jet . - · .... • •. 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 
- . ~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 
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MD!ld ECA VGA 

http:IL"fl'l.Jl
http:etthan.ce


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 re~ 
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 the~ 
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 infin~tely .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 111.~od 286~ Jlnsunal Computer 
1bc Sil Lou~ 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, p~mg 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: ~-c11n.o!ogil':i., In , Co~tc IJ£ll~~cr:s :md tmufacmri~g. 8881. Ka10 Road, F1.1ernont. CA c)-1,5 9 

c 'IAA !><nu , ~""" 8". Super ~l<M• 286, >nd l.JW.ll~· All<!.-c All ore lrodm · "'Md!< Tnllflo~ Ilk 
•.l\n'.'ho:o Tt:cboolqgi Inc . •- ·nic n.n1......1n Al\.n~..: . Ill<. 
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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 inv~tmen:t ill cxpaos:ion card . Sec­
ond , we couM grow into 11 new , more 
powerful areb irncture as 0111 r needs de~ 
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 
Mtlbourn~, 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 F'('~ ri • 

l.!11,1 rFi et-llin':ll: diel\O filir 
llmll! l.i.lt' JI.I :l\"1lbblt> uos mt'.1111'.Jf) - tocdi1 b~ tllX'W11 11t llapidl}· 
~rdl :lfld ~iWI 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 ~I.km IDf.I foJT112! it - Cw~~ ~I ;m1b."TI1i (N r 
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i'flil1tllS. ru: [\l!lnjl: mnWlY,.,ith oor - prt!'i-nl ~pcllingditd:cr. 

Ne.w tatlllog adih value. 
~'C oll'Er pt:Jpular prodllC'l~ lbJI 

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

New Capeblli1i s.- Cl'!005t' 
11rodtru such:!!> lli'ici~ ~ic;. 
.IITT'.ff'lf)lf;;'f"" ihf;:lal~l!Tpofl(lbr 
rt{001,p!lllW' dwd:tr, forwRn 
~:mil !dcnlific ~ 

S,p~iaJ Dl!toun1s - ~eglsltrtd 
PC·\\ ~ ·1plloOcwpp>llr'I11xl 
rcdoo:d pnc rm all prri(lll(I! 

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

sor1...m~ liSeif go~ 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 
~ ~~Till{211RhTmp ti> 

,,~Jk~ ' " u1J~r 

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

9()-diJ~ !llllflillll'-11.atk!Jllll r lltll'e 

pt Wr 1rt l1Mi •• - to ...u l.. It.Ill $ 111111 
tooHI PC- Ito~ 0.. oo11· Wodli"""~ 
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111< .111 Pini-..~ •t H H YTL s..i 1. W1 
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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 add~e:.$ · 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 I~.,. 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) 

E'LlCEllP~ 

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 

Impo~ble as it -m-PM1\llU- teps. The first 
seem a magazine ~Electronics 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 

Cu~~ · 1 

25 

20 
" • I • il\.l!>~. a , : 15 
Ao"1'll! • 
Not.HP 10

e-------11 
Ready 

ii~ 0 

Draw ~iew 

!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 \\~th 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 

Future Fortune Company 

Assets 

the equation. 



nge 

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 ~'°';i~~ 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"/_ 

Vo tro.i• lafioii mredeJ_ 

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. Li~ 

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. _ 

Ian~ger, 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 1~ , .l/S./)(). rllttl M.'i ar( "'gislr.(d troarnto.flts mui Maitmx 11 aJ/ "'lvkr •hl.v "d ITiJJNJIO.•~ dfMrar>w.11 
c,,,..,.,._,rofioJr IBM r.s 11 ngnJcrtd t•adrn10.rk ,1f /N/(1MJ1ii11al lwi" SS .l1ac.lri11sc~rporo. l i ~ Man~l.,sh 11J1d Mirr tu , rrgi.1~1 dIT Jrmarb o.fA{Jpl.·Cmri{'>•I<~ /Jir 
.lfirrtJ/[tO.fi /)l:jJi,."rrf"T i.! 11 {' mdrtci1J/Mrm'(f•a.f.r. /11c a11d OPl' I rra fY"iJMrl ~lRoyk11~ •R11(,Irr. /~ . 
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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" exagg~rated 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 sys~m 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 goi~g 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 ~o 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. ee~ 
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 ~ribute 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 duplka~. 

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 ~re.m, 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 U'FK~ Card 

Four ways wbuild 
betterCprograms.... 

S 'l'l'f'l1110 m1L11 1:11,'<'r. 
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$129 


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

F' ~lures: 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 l!l~ K 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 
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interrupt l'rvicr r011tim•s &. mm·h mure! 
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1 pertio;e n>qu1rl!d lot' serious <L!)Jiiirnlin1ts c!c''liopml'fll 

AU u( uur poc~ 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 
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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 mo~ 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 
~r 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 CD~ROM 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 Ill ~ 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 ;;i~ ii omp titiv 
pric~. 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 ~h 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 
~Ill provides 

cor.sislent develo menl sch&dules 

~ <ll.YIST/t. Ill 
+

l
°"5ql ., 

ve 

·• Fast data 11· t'5S 

• Minimal da ta r~iund, n y 
• c ourc code a ailable 
• Automati rccovc· 

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

05/_, ~-DOSand 

Ma into ·h 

w 

dlb_\I I i\; High i'ufomi.in P6M ' 
Multi· ·r 
Fa.sl dJt.i. .ic.:os· ll-lr~ md~ mg.. nct•,<1r 
d~ ta't>.i.><: mood. vtrt\Lll memory dLSk c.idunf: 
Multiple D;itat>as.: Ac.: " 
Rd~r..·nh.11 mtc>gntv 
Auet1fli.il1 "-""t."t>~·rv 

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

'"' ;,!i)'•1o-u_ · 1ntcract1,'e a"""C'i..'~ ~r..im~ 
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 dal•N><.~ 
Y1 Id •"dr;wrdLno.:v perform.;mc<' 
Build ad h - qucn"" & reporl:> 
db_lt£\' IS · Datal> ...• t !(~tro 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 rc·mol~ 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 ~n>' ulhcr ·IS-DOS Nc>1B!QS-<1~mp.i.ltb 
LA . Apf'L• h~,.. ~nJ 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 mad~. 

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 

·R~lnu ·TPo ~lion JN5 l~Cilh Pia S.E, Sell.,\'lle, WA 1 USA (206lB134636 Tek. ; 6503011Sl37 I\/ ' I U\ b \ . · (2(16) ~131 In ~ ~s c.i.ll. t2H12.;ll-313t ): 
lnkm•tlon•l U.K.. (O'i'9:2 ~5009 1 , rm~n · _ (Ii 127/ 52~~ wll:url.and: (01)725 04 10 Fr:acn<"e-: (1 7 72 77 il~n~Lu 10~ 159)46 1-4 . w~d~n. (013n:!~7 al 
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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. "tyl~ 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 compu~er 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 elt'.ecu~ion 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 ho!-t~o 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

::;:·;~:.·1·· :;, ·:t :::~=:·r.:. .:· ·:·. :. .•. ; :l . ~_.1~ ~-;p:~';j:;~J;.~~ and offen compJ~u co11.tml ov~r the 
• And from PCMAGAZ I E;"... PC T&'< offers amp!~ rewards. Ym c.ti11 


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

::~~ ..... en _ctJl o:prt!. -~-_tt '__:--------------!f.: .;;.~...: _•_a _____ ..-:J....:~--- ti- fo_._
(. .·1-i)3

n ·nZ xy·Z dt 
!:~slW 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 typ~~tHne,: 

•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 mc~cu: . 

T1wt 's fie ibl/if)J..- t/iD! 's PCT[§(. 


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

•ri k th~ t)'P~ yuu lik~ 

Canuro·rt"ad}: 

a.\ • Awlror to fJTiJ1rt·d 

I• 

jz:~+yrn 

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 ~oo 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 in~o 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. 

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

Your le11erbri11gs back m£mories ofthe 
early day. of my column, ·~ hen GOTO 
wa.~ 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 'rfig.u~ 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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l~ learure compone11ts ubllbrlg lbs lllle:rl recftt'lology Low~J drivfit; mean leH 
Strain oo yoursysiems. loweroperarfng remper.fture, IJ/ld longer oom~ lite 
You get a l year w<Jrranty, 11111/mltfld mchn.lca.I WfJPorl. and our111115rrated 
mstallat10ll and usar's guide_ Moae/$ 1J1vail~ e tor IBM PC/ J(18n.d 
oampal1b/e.s, as well IJ1j TANDY I 0-001Al SXITXJTUSL 
AAU WR'W'Mt!' ~ 1ll •1~. rl'9 · PC MAGALIH 

"'1f1\IOd 1:a:."°""a-111g1J1;.~ 1081, llfldPC- WIX l'h e~-M~ 

fl M' 

""" 
~2Mfl' 

.~ 
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 ~ Wils~em~ .tJ mcwr &1o1 

~onrn;i.\'er 
• JO go 1'1$1 r- 9u.lcfo 

a rflhl<enc~ 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 ~r. 
UUFCC~­
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 

H~I Sa!t!jilrJe S1'251 40n<l.S 42MfJ SJ59 
HH Seagal9ST25H 3£lms 42MB 
HH Tosh10a Dnite M P.'.l~ 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 u1J~ '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 
• Op.!Jbn~ 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 
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wHhMNP 

E~t 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 
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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 

80S ·J7!H~345 

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 
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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. ~erioid,. 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 

9':1l>~lc 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 U'pgrad~s 
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 


. Zeni~h Laptops ... .. .. __ . . _ . .. _Call 


TOSHIBA 
T~1 000 
1l aptop 

MULTIFUNCTION CARDS 

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

I 	Hercu;lea 
Color ~ard ..... ______ ... ___ 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·.; Mici~fles ·~ ~g:gg 
PB- 422EG 14" Hi-Res EGA .. 369.00 
PB-842&-MJ· Uniscan Monitor . 399.00 
Princeton Graphics 
Max~ 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 ~h 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°: 33M~ 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 Driv~ .. •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 1~800·22'1·4283 

CMO, 101 Reigha.rd Ave. , Dept. A1 , WHllamsport, PA 17701 


POUCY: AOC! 3~ tmlnimum $7.00) thlll!Plng al\d N.llidl1ng. I:. rger 11hipman1a may ~i tfl addmonill cttatgeS. P~rson and ~any 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 ~l!i'S t:u. All ?IM:R Bl·il U.S_A. p.-iiee:s iano ilf•B' ~bjeci tQ ctlange. and I i tems are subjltcl lo ava I · ly. Deleotffl! i;of'lwa.r~ 

II be r~a~ '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 warr~ly 
We Cl'!IV1Q4 ~lee oompatlbllity. All ~ are ' . ~ t turned :s.h1~b !!le suCliOC! IO a 1res!Odldr:lg lee. We ate noc responsible tor typogtapNe or phologtl;Phc 
enQr$. 
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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
i:e$1-deb11g.~lmrn '·• 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, Si~ CJama" a wmp'll1LT rnn 
.rullm11 and tlectromcs e11gi11t:t:r , aruw n 
tputio~on~ oTe".o ofmicTfX{lm{luJlng and 
hi.t Circuit Ollar pmj«tt. The mo.tr rtPff· 
stNatiJ~ qumJCN ,,.~aw-~ 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 b.~comt th~ propt!rt of 
Slei.~ C!arci4 and oaMC1 be ~lllm«i. 

Tlii!! A.di BrrE .tttJfl incl wdt,s mm11Jgu 
Hor11 ~inu and ~rrlrHJ Eric Alber!, 
Tom Ctminrll, BtU Cwiew, Km Davfdson, 
/eQMr.ttt~ 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 me~nory 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 th~e 
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. 

rontrUA~ 
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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 t~ba ed TiC llldoi · .,.FS 

'P//Pforth . 6. an 

F; Opti · U [Q}tzed For Busin 
popuJarenVfro e : Ma~ ~"d
thou nment u «JI 

B. md ofcom p Orting
acked b • mercta1 ap r 

frai . comprehen . 'P ication . nm . ue up'POrt and 

Q Standard: rJ 
Conunitted X ~ tem V . . • • ••, .,.111 ... ., ...... X/op to meet emer . ertified. 


XENIX ta~darcJ . Ms.E;_g POS1x a
1-B00-537 5324 i1J'pl1cation S and 
run, too 

INrTERACTIVE 

Sysh;rns Corporation .
f5,~~lslanding Ind 
2401 Co'tora,do AvE111ue u~ vl)( te iJ Ustry Jr. Jc 
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 
Corporation, One Kendall Square, 
Cambridge. MA 02139. (617) m-1 133 
,\ imtm I.bis aug;wn1: .ml rt'Gcl\'C a.n 
[\·~Ju.um Disk FREE. AS20 wlur. 
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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~grammt!rs who like 
the 80x86 series be$l. The rontenr of the 
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 of c: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 
doi~ 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 Isource 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 in~ 
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. l11 

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

con.linud 
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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 
Slora~ 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 
Tul~ Ifs beral.Cle che competition is 
askin so much more foe their produces. ·- ­

~mah!s 
IJ?UT1la! andcrzowi 
«¥ tim:Jrup ~~ 

for rlr /!J.U Pr..'lXT!n: 
PS!20f~ 

a!tfr111atmul 

WI~	fary,JUT ~kl 
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 \ ~...onn soving, i 's wo rth 1i lgro~ 
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ASK BYTE 

Corn.modore, I couldn't see any graph­
ics, because I mu.~ run VSET before 
W'Orkiag ia graphics mode (when you re­
set Lhe PC 10-11, it sets it.self up i.n text 
mode) . 

What can I do co set Lhc advanced 
graphics adapter 1.0 remain in emu.lalion 
text mode? There bould be a way to do 
it, perhaps by changing the reset roulinc . 

I have a se.coad question . I woold Ii.keUnl...ersal Cartridge U.Clnker $68.50 lmagewtfmr «Epson Madnker $42.DO to send toae-s down a wire-the telephone 
Eliminate expensive ribbon replacement line, for example-and I'd like lO choose 
with lhe famous Madnker. The Universal New those tones from those shown in t.able ] . 
Carlridge Maclnker ($6·8.50) wi ll re-ink The tones work in the U.S. systems,.and 
mos1 car1ridges with the appropriate I believe they work here in Spain as welt
adaptor. The Universal Spool Maclnker They must be with.in 30 Hz of the fre ­
wi ll re-ink an spools. Operation is very quencies l'\•e showa and should ha\'Cdis· simpr.e & automatic. Our extra dark, lubn· 

: tortion of !es than 1 perce nt. Whatca.tad ink yields better lhan new printoul 

qualily and fts coo ling effect extends 
 equipment should I use? 

Jordi Roca Masp.rinl-head life. New ink d ispenser en­
Tarragona, Spainsu1res precise ink metering. Average nu m· 

; ber of re-inkings/cartridge is 60-100 at an 
i average oost of ScentS/re-inking. We al- Banes Prln1.w Mac1nk1tr $299.00 

so have dedicated Maclnkers lor special Table I: list ofrequested
cartr!<Jges. Air Maclnkers, wnh appropriate Mutticolor Ad~pto'. can re·ink mullicolor , frequencies.
canndges (2 or 4 colors) . Or use your Maclnke·r to re-ink 1n 10 dJfterenl colors: 


,red,, green, . bru:e~ yellow, purple, brown, orange, gol~ and silve.-. _Our Guslom:ers 

Tone Number frequency

I range from 1ndMduals to Fortune 500 Corporations. In 1962 we pioneered ra-unk­
•ing· technology and are dedicated to tts development. We have a com plate range I 

1 2600Hz:ot accessories, heat-transfer re-inking adaptors, special inks and cartridges. 

2 740& 1980 Hz 


Universal ca.rtridge Maclnker .....................68.50 Call fo1r free catalog 
 3 860& 1960 Hz 

Mulltfcolor Adaptor (specify printer) •.•.......•40.00, ..-·----------· 
 4 l 380& 1500Hz
lmagewriter 1111 Maclnket mod 234 IM .•••.•••42.00 Special Off.er 

5 1380& 1620HzEpson Maclnker mod 271 EP ..•.•.. .....•.....•.•.•42.00• 

Unlversal Spool Maelnker ...........................68.50 Just uy, ·1 - 11 rn 'Byfti .and gee 11 
 6 1500 & 1620 Hz 

Heal Transfer Adaptor ..........•.....................•..40.00 fNe ~ wtlh lnY °"*' :460..00. 
 7 1380& 1740 Hz 

Extra Jnk bottle ..........3.00 pint .................18.50 :!':='~=lght eombl­ 8 1500& 740 Hz 

9 1620& 740 HzAI I Macrnk.ers delivered with bottte of ink, ink Buy Iha~ a.1rldge a. 1r1t IJnl­
meter, .reservol r, reservoir cover. ...- .Splxll Ill • - ...._ ~ IJl!ll 
 10 1380 & 1800 Hz 

BlaCik, unlnk.ed, colored, special cartridges "'-~udl1or$SO.JOO 
 11 1500 & rnso Hz 

avallable. 1Best ribbon quaHty at lowest cosls. 
 12 16.20 & 1660 Hz 

13 1740 &1860 HzMultiuser Printer Buffers 
Let us conliigure lhe most economic & efficfen1 buffer set.-up when using two print· 

ers with one computer or two computers and two printers. We hav.e the most rom­
 There are often variations in the wa_v plete range of buffers, converters, switches, cables & cuslom cables. Award win ­

similar computers function. and DOS isning Proteus switches manually or by software between 2 printers. Memory is au­
often ''customized" by man14facturers;.tomatica ly partitioned&_bolh prinlera can print S·imultaneously. 

:UG-411 , 1 comp. / 1 printer 64k ... ..•.160.00 these differences and chan~s can create 
problems. There is no certainty, but youI 256k......230.00 

UG-402 2 comp. / 2 printers 64k........199.00 
 can probably solve )'<JUr problems with 
256k......240.00 the C-0r11modore graphics adapter display

PROTEUS, 1 oomp.. 12 printers 64.!< •.....•.199.00 modes by using the MS-DOS mode com­
256L....240.00 IJG...02 mand. You can issue the appropriate

UG-403 4 comp. I 2 printers 256:1<......275.00 comm.ands from the keyboard or in aUG-408 4 compJ 4 printers 512k......375.00 batch fi le (see taUe 2). Check the MS­UG-412 Serial buffer card 1 MEG •.............500.00 

DOS m.anu.als for more information.CBL-715 U'niv. ser·par-ser converter .•......159.00• 


CBL-705 Ser-par converter .................99.00 
 You can find information on DTMF 
u:me encoding/decoding in the December 
1981 Circuit Ce.liar, which can also be 

Aut0<Karming sw'itches (4 to 1) ........... ...169.00 


Satisfaction or 30 day refund on a:ll products • Immediate shipmenl - Major credit cards found in volum.e 11 of the reprinrs under 
, the same title publisM.d by BYTE books.'Computer Friends, Inc. Order Ton Free 1-800.-547•3303 

NatiOflal Semicondu.ctor 's 1982 Linear 
1' 14250 NW Science Park Dr. in Oregon (503)626-2291 Dal.a book comaillS specifications and 
' Portland OR 97229 fa,x (503)643-5679 telex 4949559 CF c:-on.tirrutd 
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SO, users have In -II'... 
! Ord r today nd judge for you 

,.,s.. .., .,,,,,,., 
ISA. MASTERCARD & c.an ORDERS ALL 

1800 223·6925 
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VetSlan 5.0 
$29 + $5 shipping 
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DAZZLINGPERFORMANCE. 


COMNTE 12MHz '286 
Wl1H 32MB HARD DRIVE 

ONLY $1295.00 

• 80286 CPU, 6/12 MHz Dual Speed Keyboard Selectable. 
• z~ro-HhltState RMvf, 512K expand.able to ~m OD the 
motherboard (16MB ~ternThtal). 
• 32MB Hard Drh'et 1.2MB Floppy Drive. 

1 

• Ultra high speed Hard/Floppy rontroller. 1:1interlea e1 

00 KB/sec transfer rate. 
1 

• · High Res 12" Amber Display withTilt and whcl Base. 
Compatible graphics controlJer. 
• ZEOS Enhanced Keyboard, Pleasant Tactile/Click Feel 
• Serial and Parallel Printer Port . 
• Clock/Calendar with Battery Backup. 
• 6-16 and 2-8 bit e:xparu ion slots. 
• 80287 pport,.up to 12 MHz. 
• Space Saver Case with ecurity Lock,LED indicators. 

12Ml!,t.!~Mllz a.nd 20Mllz
'286 nAlw DAM SYSTEMS 
As high as ZOMHz! Dazzling pcrforiuance i yours with 
one ofthese high performance full ize ZEOS '2 6 · tem 
Each comes complete with.our tandard features includ· 
·ng drives, monitor, higb peed control!er, etc. Our fiuU 
size case features room for up to 5 haU-higb drives,.two or 
" 'hich are intemat Incredible values. 
• 286/ 12-Complete 12 MHz tern v.ith 512K of Zero-
Wait RAM High peed 32MB Hard Drive and an the 
tandard ZEOS goodies. ONLY $1395.00 

• 286/ 16- Comiplete 161\fHz sy tern with 1J\.ffi RAM on 
boom and High Speed 32MB Hard Drive. Faster than a 
'3 6 l6MHz when running 16-bit software! 
Oll.Y $1895.00 
,. 286/ 20- At 20MHz it' the fastest. Complete with our 
32 MB, High Speed Hard Drive and 11'dB RAM.Th ·· is 
wJat Dazzling peed is an about. Ot&Y $2095.00 

DAZZL NG PERFORMANCE. 
INCREDIBLE PRICES. 

Can you believe it? Yes, 
J()U, can! 

Weve proven it to thou­
sands and we would like to 
prove it to you. ZEO sys­
tems are sold romplete, ready 
to plug in and fly right out 
of the box. And the quality 
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and prices are incredible. 
How is it possib~e? 

Because your ZEOS com­
puter comes to you factory 
direct, fully assembledt 
burned-in and tested in our 
own laboratories. Every 
system is built to order. 
Custom built actually, right 
to your own specifications. 

And our quality and per· 
formance are second to none. 

We don't just say it. We 
guarantee it. Thats why 
your new ZEO system 
con1es -with a Full One Year 
Limited Warranty and our 
30 day Bull Refund Satis­
faction Guarantee. 

So pick out your dream 



INCREDIBl.EPRICES. 

, 	 COMPLETE '386 VERTICAL SYSIEM. 

64MB DRIVE! 

ONLY $2995.00 
(20MHz add $500) 
Acknm ledged worldwide a ' the high~ t performance 
value an 1where. Same great t.andard ZEO features found 
011 our other complete tems plw : 
• 64KB Zero-\\ait CACHE usiog64K 0£ RAM. 
• 1MB of 32-bit Rfu\1 !\)''stem expandable up to 16MR 
• 65.iWB High peed eagatc Hard Ori . re. 
• 02 7 and 03 7 optional. 
• Heavy Duty Vertical Case. 

Call about our new 25MH.rs1stem1s. Now Shipping! 

~OMPlEJE 16Mllz '386 DESKTOP 
WllH 32MB HARD DRIVE. 

ONLY $2495.00 
(20MHz a•d $500) 
• Genuine 32-bit Intel 03 · J6 16 or 20MHz part 
• li\'IBo£Rlo\J\I E pandable to I6MB. 
• 32MB, High peed Hal'd Drive, l.2!\ffl noppy drive. 
• Ultm high .peed Hard/ Joppy oontr-oller. 1:1 interlea,·e, 

00 KW ec transfer rate. 
• High R 12" ~ber Display with Tn and 
Compatible graphics controller. 
• 101 Key ZEO TactiJe Click key•board. 
• 	 rial and Parallel/Printer P<>rts. 
• Cock/Ca]en.dar V\ ,"th Battery Backup. 
• 2,.32 4·16 and ~ bit ot . 
• 02 7and 03 7 upport. 

machine and order it now 
with confidence. Dazzling 
performance and incredible 
prices await you. Guaran­
teed. Order now by calling 
800-423~5891. 

Other ZEOS Option 
Include: 
• Basic Configurations: 
Call for prices on systems 

without drives etc. 
• EGA/VGA Upgrades. 
14'' EGA color inonitor 
with EGA card add $495. 
14" VGA system, add 
only$695 
• High Capacity Drives. 

any other drive and op­
tion 	 are available. Call Toll 

ree for d tail 800-423~5891 

ORDER NOW TO l FRIE 
800-423-5891 
E4X On-Ms Dia/: 612-633-2."JJO 
mMin11~1 Call· 6l2-63._1-4S91 
530 Sill "11 • rw. St FtnJ. M SSJJ'.2 
(}pt~1 days. tw~and 1<1re('o.rd~ 

,l lasti'f'C.mti. VJS4 a11d C.011 
Sf liablo /£sprriid 

http:1<1re('o.rd


nifs all out warfare 
in'today's softwa1re 
marketplace, you'd better 
lhave the best weapons. 

P'har Lap 886 
deve·lopment tools. 
The best weapons.I 

Pha:r Lap 80386 development tools let mi lake ful l adwrnmg o 3 6 prol I~ 
mode archit cture_ You can break th 640K l imi.I in th I n.i;iu !!e of your choice: 
C, Fonran, Pascal. r As emibler. 

For fa. t cornpa t od , ui;, 3 61AS I, our ruu-rcalute<:I 80386 as · 111bl r Hml' 
upwardly compalilJ I wilh the MASM• 8086 a.ssernbler. EJ!istmg OOS and main · 
frame appli ali n. wrill n in a high lc,,•cl I. nguage ar a B porl d by r com­
piling. And 3 61LINK.our 32-bit n.ative rnode linker.puls ii all lcJgelher. 

Debugging is mad a loo. ith om. 6 ymbohc d bu!!ser you C<lll d bu!il 
applicalion · rillen in a ·sembler or any high leve l language. Besl or au. w ilh 
Phair Lap's • 61 DOS· Ext nd r"' you e<1 n nm · ur oat ive mod pro!!r m o n any 
~ 6-based PC running -Dos•.Aud you have ful l access to DOS system .~t>rv -
1c through INT 21. 

fll ROYU.JY PIYEITS 
Once your 386 appl icaliun is 

omp l I , all you p y i · ;i lov.· 
one-1.i ne ree to I i en· 3 61 DOS· 
E.-.; tcnd r for redistr ibu tion . This 
all ws you to •rnbed 3 ·1 DOS­
E.x.t rid r in your i.l pplicd i.on so 
i'our custorn r · can run ii 0 .11 1m 
386· baS d r~ .Ju_<;.I on paym nl 
and wu unlock th enlire DOS 
markeL We don'I be l. ie~·e in a 
of ~.,.ill' ~ tax on e11· ry s l . 

Don"t wait for OS/3 , g la }ump on lh competition toda . 
Chaos your w .apons now. 

$495 

$895 

S895 

SS95 

.Sl95 

(817) 881-1610 
PHAR LAP SOFTWARE, INC. 

60 Ab rd n Av nu , Cambridg , MA 02138 

"THE 80386 Of-TWARE EXPERTS'" 
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ASK .BYTE 

Table 2: Mode commond symax. 

Comma·nd O.scripUon 

MOOE COBO Sels hi·res gra hies. 
color enabled 

OOE C040 Se1s ro-res graphics. 
color enabled 

ODE B'N80 Sets hi-res. color 
~bled 

MOOE BW40 Sets lo-tes. color 
ClSabled 

applicmions informa1ion for several per· 
tinent /Cs. 

For information relating pecifically to 
the Sp1mish plume s:ystl!m, / '.d .suggest \!is­
icing a lecltnical or university library a11d 
researching the appropriate CC!IT corn­
municmions .s1ar1dards.-Steve 

Gotta Get That RAM 
Dear Steve, 

Many of us are looking at buying 
RAM chips on the open market to fill in 
a va.riet y f board and pro· ect th. t come 
with that tiulc "OK in talled" note . 
However, there is often a que- tion of 
speed to coo sider. 

Could ou gi~IC me ome id:ea. o the 
upper limits of the clock peeds th.et can 
afely be run with the lSO-nanosecond, 
120-n • and 100-n RAM ch ii>s':' J'd also 
appreciate general notes about any "got­
chas" that might be hiding in the bushe 
for us ncr ice , and any ideas aboo1 the 
future of RAM chip speed . 

I noticed that ome o the 20- MHz 
80386 m chines (like the oew AST) s.ay 
I.hey have 13 megabytes of RAM I.hat use 
on Wllil stale; and 64K byt.es of cache 
memory that has no wa.it st~ues. How fas1 
does cache RAM have to be. or are there 
01her con ideratioa be ide RAM 
peed? 

Jeffrey Kuiz 
Los Angeles, Gt 

The maximum access time for 2164A 
memory chips running with an 8086 pro· 
ctssor ac <.ero wail stares is given in rite 
Intel memory componerus handbook as 
showri 1'n table 3. The 12-MHz po.Im is 
extrapolared from the Inrel data. Tiu: 
handbook al.so shows a sanipl.e design 
usi11g J 0-ns hip witli an 8086 01 JO 
MHz. 

These times are probably cp.timir.ed. in 
that there are likely lo be some timing de­
lays due lo /1ardware de.sign that are rw1 

accoumedfor in the Imel ctllcula1ions. 
conlitu.t.M 

http:cp.timir.ed
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ASK BYTE 

Table 3: Maximum memory 
access times wi1h associated CPU 
cl.ock speeds. 

Clockape-ed 
(MHz} 

Acceutlme 
(Ill ) 

5 
8 
0 
2 

3 3 
73 

138 

1'7 

In a more conMrvative 'l>'ein , IBM u.sa1 
250-ns chips with uro wail states for nor­
mal m.emory acctss but on.e wait suve 
when direcr memory access (DMA) is in 
use at 4. 77 MHi.. Table 3 ....'OU/d le.ad you 
10 believe that you· don't need th.e \\air 
tale with chips tha.r fas1: indeed, some 

people have run IBM PCs a.t around 7 
MHr, with s~ed-up ki1s. 

The AST Premium/286 is also a little 
coruervmive compand to the .table. It 
uses./00-ns chips at JO MH.t. with no ·wail 
tares in rhe "Fasr RAM" slon cmd or1e 

1w1r1 state in normal AT-style expansio11 
slots. The ASf Fast RAM slots contain a 
spedal connector to a bus with direct ac­
a-ss ro the CPU. The taMe indicates that 
120-ns RAM is fasr enough for this ma­
chine, but it seems ASTthinks diffen:ntly. 

li probably pays to be a little con.serva­
ri~ with memory s,,eed, and a practical 
limit for a zero-wait S)t.stem probably is 
100-ns chips at I 0 MHt.. possibly pushing 
to J2 MHt. wilh a very well-mo.de bus and 
some risk of errors. If one wail slate is 
1J.s.ed, 120.ru cliips should be okay al 12 
MHz. 

The 20.MHi 80386 m.achines wirh 
uro-wair cache RAM use srmi.c RAM 
1 i.rh at:cess rimes around 55 n.s. which Is 
consis1e111 wirh the rable. There are tim· 
ing considt!ral ians oth.er tha11 acc.e.ss time 
in designing a memory system, burfer es­
timaring, this ts good enough. -Sieve 

Pinni 11;g Down a. Bug 
Dear Steve, 

Three months a,go, J bought an lBM 
PC AT board from IDR Microdevioes . 
The system is supposed to work fine t 6 
or 8 MHz with one wait sta11e, but incc 
lh.e beginning [ have had 1/0 problem 
tbm: the retailer has not been able to 
SOl\l'e . 

Once I've done more lhan 20 or 40 disk 
wri,es, the system c:rashes oompletely 
with a me: sage, RAM parity error . .. 
Offending segment 0000. II. doe n ' t 
happen with a disk read. The BIOS i i ­

ued hy Awan:I . Otherwise, the sy 1em i 
running fine. I checked the disk control­
ler by exdumg)ug it with another, but I 
ltad the same problem, so I supp<Jse it is 
coming from the same motherboard . 
How can (determine I.he cause? 

Pb ii ippe Wenerwa.ld 
Ambler. PA 

Exchm1ging ril.e disk coruro.ller pins 
dawn the problem 101wo areas: Ir ·s either 
the system board memory or the inurface 
between the S)'Stem board and 1he disk 
comrofler, P.•hich is usually a timi.ng 
problem. 
· The timing for memory opem.tions dif­
ferJ depe'nding on whether the proce.ss~r 
is readi11g instructions,. reading data, or 
performing a DMA.operaz:ion. /11 fhe IBM 
PC AT, the lwrd di.sk doesn 'r 11.re DMA, 
sc there ' actuolty less rrauble with that 
thM \ ith a floppy disk. You don '1 say 
which sort of disk ;'c1u"re 11si1zg . but I'll 
bet it 's a flopp;' disk. 

l s11specr rltat one oftire RAM chips ir.1 
the higli-order addresses is "soft,. and 
has a slightly slower timing than the re t. 
It works OK under nomwl reads (llld 
writes, but fails under the DMA timing. 
Here 's how to rrock it down. 

Your board uses 256K-byte dy11l»n'ic 
RAM:s, so there aTe four banks of rrine 
chips eadJ. Ifyou don '1 have a full mega­
byte of RAM. there will be 011e or two 
empty rows,: the problem isn't coming 
from rltose 1111less there's a software bI4g 
tllat tries to re,Jd from memory thar 
does11 't exist. 

f'll assume that }:olj 've got a megabyte 
of RA..M, wirh all fm.4r banks full. Set rile 
con.figurnt.ion so rhar ya:~ 've gm only 
512K bytes ofRAM defined, rlien remove 
the top 1wo banks. See if1he problem .f!ill 
occurs; ifi1 dot.sn 't, rhe bad chip is in one 
ofthe tl¥0 banks on your desk 

If i.t s1il'I happens, swap Olle of the 
banks on the system board for 01le that 
yoo. removed. and try again. !fit still hap­
pens, replace the orher system board 
bank. Iftha1 do.esn 'tfu It, you need more 
help 1/lan a l'.euercan provide. 

Assuming rhat )'OU 've pinned the bug 
down to one bank of RAM replace it. 
Don't try to isolare it .ro a sing.le chip­
buy 11in:e more chips tmd replace tile 
whol:e bank. Yt:v4 'Ji have eigh! spare drips 
(and one dud 1ha1 you 'll ha'•e to son 0111 

later) i11 case a RAM chip dies later on. 
/fycu can 'I pin ii dawn to a single bank 

of R.A.M, there may be two or mare s.low 
chips fo the lot. Checl 10 make sure 1ha1 
the speed ra1ing (the number after rhe 
dmh in th:e parr number) is the same for 
all rhe chips.· Ifone or two are different . 
rhase m:e Jhe troublemakerl. - Sti!Ve • 
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e,. che Phenomen;d '\i;GA\: '0 D :R de ·~it :tll m IBM I ta_rd\'. ;in: lc\'t:I 
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BOOK REVIEWS 


The Science 
of Fractal Images 
Editt:d by 
Ht1im.-Orro Pt1i1gt11 
aJld Deirmar Saupe 

Spri118'1.r· V!!rla.g, t:w Yort : 
J988, 312 pageJ, $34 

Re~ ·ie1vt1d by Eric: &birr.sky 

F
raclals are undeniably be­

coming an importa nt part 

of our high-tech world, quic k­
1 gai ning ground in areas as 
di\l'erse as pattern recognition , 
plasma physics , data compres­
sion, and cell phj , .iology , as 
we ll as in 1he ir e stablished 
place in compute r gra ph ics. 
The professiona l progra m­
mer , engine e r , cientis1s, 
and educato rs who w ill be ex.­
pected 1.0 deal with them muse 
learn what they a.re a.nd how to 
use c.hem. Fortu nately, t.he last 
2 years have se:en the publica­
tion of several ex.eel1.ent book 
on fracta ls . The latest and per· 
haps most d istinguished add i· 
t i on to th is col lec t io n i s 
S pringer- Ve r lag's Th e Sci­
ence ofFractal Images, edited 
by Heinz-Ono Pei tgen and 
Deitmar Saupe . 

&.sed on I.he notes of a very 
go-o d inten ive short course 
pre.seme.d at SIGGRAPH '87 . 
Fractal Images is written by 
ix author.; whose rtames con­
ti rnte a Who ' Who of some 

of lhe world ' l op f rac t a l 
researchers . 

Follow ing an amusi ng fore­
word by Benoit Ma ndelbro t , 
the book contains five lengthy 
and expertly prese nted chap ­
ters on producing fractal im­
agery: " Fractals in Na tu re : 
From Ch arnc tc r izat ion to 
Simulation '" by R ichard Voss, 
·· Algori thms fo r Ran dom 
Fractals" by D ictmar Saupe, 
" Fra t.al Paucrn.s A rising in 
C hamic D. namica.l Systems·· 
by Ro b e rt De va ney, a nd 
"Fractal Modell ing of Real 

11.Wl>IRi\TlON : CATHY HULL :?.: 1988 

World J mages" by Michael lcs. of racta Iimagery, with the 
Barnsley. Three appeadL~s added pteasan t u rpri e of 
cover addltiona Ide1.ails., and a nine pho tograph by An el 
fourth , w rilten by photogra· Adam . 
pher Michael McGuire, is an A was true wilh Peilgen's 
intrig uing look at I.he aesthet· ea rller bnok. The Beauty of 

ALSO REVIEWED 

UJing Qui.ck.BASIC 4 

Unix Programming: Mttlwds and TooJ.s 

A F~w Good ~n/rom Urdvac 

Mind, Ltmguagt. , Ma€hiM: Arrificial /ntelUgt'nct' 
fn the Portstrue1uralist ~ 

Arrifkial lmtlli~na and Ruman uammg 

Fracuil.s (for a rev iew . .see the 
Ma. 1987 BYTE). th is work 
contains a wea lth of beauti ­
fully reproduced color plates 
and numerous b l ac k-and ­
whitc image s. 

The book contai n many 
pseudocoded a !gorithm s and 
i aimed at the profe s.ional 
who intends lo produce and 
use fractal images in his or her 
work . The level of mathem a ti­
ca I opht ti cation is fa idy 
high , and it would not be un­
reasonable to assume 1.hat the 
rl!ader has some knowledge of 
d igi tal signal proce.~sing (or at 
lea.st basic Fourier trnnsfonns 
and spectral ana ly is), basic 
probability t.heory and s.ome 
st at istical mechanics. affine 
tran formations, a nd perhaps 
basic theory ofdynamical sys ­
tems, with a lilt.le real or om­
p lex analyst thrown in for 
gocxl me.asure . 

Th is book i no t for the 
mathematica lly faintof heart. 
but it will be accc ible to most 
college graduates w ith a sci­
ence or ellg ineering degre.e of 
some kind. In addi[ion , the 
text is so clearly wriuen and so 
easy to follow tha1 even read ­
e r withou t knowledge of a 
particular peciahy · hould be 
able to follow the argument 
by their conte t alone. 

The Scien ·e of Fracwl 
Ima es will no doubt be used 
as a textbook, a programmi ng 
sourcebook. and. pcrhap-s, ~ 
cof cc- lab le conver ation 
piece . bu! ic wil Iat o pmve in­
va luable in help ing g u ide a 
genera tion of resea rche r in 
many d iverse fields into a l"ICW 

and provocative a rea of the 
imagination. Fractal geome­
try may become as fundamen­
cal a wol as cakulu . ""'hich 
made ii po ible for us co reach 
the planets . As Mandelbrot 
ex.hort in his foreword, "Let 
u all pa, lo 1.he boo· the high 
compliment of pmmptl. mak­
ing ii quite obsole te . ·· 
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Quality Was Never 
Priced So Low! 

ONLY 

2400 bps 
2400 J 1200 f 300 bps 

MODEM 

5 Year Parts and Labor Warranty 
Oor 2400Hc2 Hayes Compatible Half Card modem Is for IBM 
PCJXTIAT and compatibte computers.. II uses lhe slandard 
'AT' commands.el. Included with our modem we supply 
communi<:alions software, a 7 loot oord and documentation . 

we bui ld our modems ai a mil·spec board house localed in 
suburban Chicago, using qual ity components. We tesl every 
moch~m shipped and back our confidenca In our quality wi1h 
a 5 year parts and labor warranty from th:e faclory and a 30 
day money back guarantee. 

162 N. Fqnklln SI, • 5th Floor • Cli~. 11. OOE()6 

Tcin FrH Ofdw LIM fot -ra a;oty 1.-...C2'22&5 
For oolera. Ill 11 oo~ 1·:h2-358-15!tl 
Klso. Engi111ood11Q T.cttmc;.1~1-il00-U~-22fl5 

..... . 1.1,_tliiilll• .. ..uQll_,- ­._,..,t,.m---1'!!-~ .... i~ ...... 
••lllilifaiijllCiiilmlDiill
,._illi' ....... 

11! 11111 

The New Standard 
nEaseofUse 

• 	Value priced al $3,195 
• One-year, no-cost warranty 
• 	PirofessionaJ plot quality 

• 	Revolutionary plot utifi.ty eliminates 
learning, curve 

• 	Suppor1s HP-GL and OM/PL 

p,1ot sizes from 23"x81" to 1.5"x1$' 
• 	Optional oak stand available 

JO L IN E 
CO R POR .i TtO 

cau (206) 821-21.40 cw write tor more n CNJOOtiort 
2ll20 • 1~ AVE.. N..E. Kl~. WA. 9llOOot 
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S.Rl!EFLY NOTED 
Oshtg Qo.kk.BASIC 4 by Phil 
Feldman. and Tom Rugg, Que 
Corp . , Carmel, CA: 1988, 
713pages, $19.95. E¥Crytime 
a software product undergoes 
a substaotiaJ r vbion, new 
books about that new version 
i11variabJy appear. Often these 
books-pr~sumably ike the 
produot itseJf- get better, and 
biggeT, than previous similar 
version . Later version ca.n 
build on ear ~r efforts. 

With books about software, 
there are two approa .h.es . The 
author can create a, compr:e­
ben.sive voJume th.at contains 
something for everyone~ this 
tactic usuaJ ly also means there 
will be some teiu eve:ryon.e will 
skip . Alternatively theautllor 
can focus on some ubset ofthe 
software to provide a rich in­
fonnatioo reso111.roe for people 
with pecia.l need.s~ this limits 
tlit book·s potential audience. 

Publishers ,oftem u e the 
first approach in hope ofsel I· 
ing the great.est possible num­
ber of books. Readers mu t 
then decide if they want to 
spen.d the c.o\'Cr price to ac­
quire some information that 
th.c.y'll use. 

U:ring Quick.BASIC 4 use 
the comprehensive approach. 
But the book is in1.ell.igently 
broken into four egment , 
each of wh icb might,be useful 
to di fferenl groups of readers. 
Thesegmentscm1erthefunda­
rnentals of the !>Oftware, such 
as loading and running the 
QuickBASIC environment; in­
troductory programming; ad­
vanced programming; and a 
101-page QuickBAS1C refer· 
enoe.. 

The irst section provide .a 
rich ove:rv:iew ofQuickBASIC, 
includi ng some excel leDl ma­
!erial on lhe dif:feren es be­
t.ween BASICAJGWBASIC and 
Quick.BASrc. Th.i material 
makes the section valuable for 
the person making the switch 
from the o d to the new ver ion 
of Microsoft BASIC. The sec­
tion al o provides a chapter 
called "Up and Running in 
Ten Minutes," which will help 
i.h.e.person f m.iHar with bi or 
her machine and ge.neral 

BASIC programming princi ­
ples get $1.3.rted quickly. 

The second section covers 
program.ming fundamentaJs, 
including an ·ex:cellenl treat ­
ment of handling disk me .. 
When I first lea.med BASiC , 
di k 1/0 routine were lhe 
hnroest ;part ofl.hc lanrguage to 
undcrst nd. But this book' 
explanation , along with sim­
ple but usefu.I ample code. ii· 
lust rate. the. key pr iociple 
n.icdy. 

The Advanced Program­
ming section deals with func~ 
t ions subprograms, and 
QuickBASIC modules. h al o 
ba a good chapler on :memory 
manage:menl and S0111e exce]­
lent marterial on .invoki.ng MS­
DOS and ROM BIOS inter· 
rupts from your Qu.ickBASIC 
program . 

As an experienced Quid· 
BASIC programmer, I found 
the last two sections of this 
book very useful For a newa 
comer to QuickBA IC. lhi 
book would suffice both lO ge:t 
you tarted and as a reference 
for m.a:ny months to come.. 

-	 G.. Michael Vose 

Unix Pr1>gl'8.Dlming: Meth· 
ods and Tools by James F. 
Pt1trs Ill , Harcourt Brace 
Jovano ich, New Yor:k: 1988, 
447pa.ges, $2.5. James Peters, 
a Ph.D .. computer cienre stu­
dent at Kansas Stare Univer­
sity , i the au:thor of a. book d1 ­
s igned specifically a. a 
lh,orougb and elementary p~ 
sentation of the use of Umix 
Sy tern V. The bea'Uty of U1iix 
Programming: Methods and 
Tools is in its pedagogy. Each 
chapter begi.n with amu ing 
and relevant quotations from 
computer scientis1.s and 
ser ies of "aims" clarifying 
the topi.c cove.red. At the end 
ofe ch chapter i a ummary, 
a review quiz, and a reading 
list. 

Pec.ers sprinkles numerous 
umple throughout the 

book, and all of ~ h,·em have 
been tested undev generic 

nix System V and Xenix . 
Rather than t reating :many 
Unix topics superficially, Pe? 
ters focuses on the Bourne 

ccmtimrm 
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Cycle lime: 2-20 minutes (or more) 
~ Faster Iha" &.II 

·nk incl'I files. l"IQ•rAlli 
Wllh od'8f ~.die develapmera cydl 

for large progiams can tab S8W8l8I miU8S 
iMIMng a lotof18clious hopping from one 
program 1D anlllhar.The l~Assmllbtf de­
velapmed erMroolra1t is cornplalatf il8yillld, 
ewr,1tWng you need 1D dewlop assembler PIO" 
grams or routines for programs ;. Olher lan­
guages. is available 11t the 1DUd1 of akgy. WWI 
IN:RA 'r1JU go fnrn program eriry end edD1g 1D 
debuggilg i1standy because the ltCRA ~ 
ha is lf\DEMENTAL It updates 1he axacurab1e 
code as soon as yuu mange the source - ln 
niliseconds. And the powerful INCRA debug 
window is always 8V8Jlable at the push of a 
key to trace through the prng,ram If you find a 
mistake, just flip tc lhe editor and correct it,. 
then pto the debugger and oontinoe tesli11g. 

The I CAA editor checks ywr assembler 
synta.ic as you enter, giving intBOrgent error 
messages that ma ks it clear what was wrong 
and how to fix ~ -you nMr have to liWflY 
about wailing 5mi utes fur a program was­
sembre, only tII find you have to do ii. an over 
because you forgot Iii put fn a cam:mal INCRA 

'°" '""~ · 

also canllN I falf. tlltcan 
quidltf idin pmcedulasfnlnaltamatill
andllnrias.,.pmh<la....._lhaN:RA 

1nc:ram1n111...- warb ~-- Cl1
linlcld pqraml IS an single "'°*'81. SD you 
can dewllop large, lllllli-mocUe ~ 
and milcad language .,,.,..mswilh ease. And 
wit'l INCRA, mlCfOS mcper1d U soon IS you 
enblr1hem,, no need 1D wait for usambty 10 
see if the macro expanded 1he Wiii/ you 
thought cV«ltlldl If them a mistake. just edt 
1hll macro cal, and the macro wil immediately 
reflect the changes. 

If yotke a serious programmer vialcing with 
~ NJIAS ptMBr and speed will make 
your ife easier. Ifyoute just learning assem­
bler, INC~ ease of use wit make it exciting 
andfunl 

If yrA/ve aliways thought of assembler pro­
gramming as slow. time-consuming, comp6­
cated and tedious. wait till Voll get your hands 
on I CAA. You'O be·saying assembler develo~ 
memwith INCRA is Fast... $180·00 
Efficient••• RJ I . .... 

'7/	 ~-·4t4't, .. 

. 	 '7~ (4 t4e toot to "4e.. 

Rn . and l!brann 

8CJDI 


macro cape a 
·.'t acr11s cm IMl 1nt11mlv 

nded 111!he ID 
Inspect res IGlfte 

·.'r II cond IOllll ....._ii 
IUpPQrted 

cac:ulllDr 
~ aMe11albnel 
-;,. C:Qllljlle'lii HI of tridllMtic 

nd !GglctlopttllbOnl 
'.l' I 11rov11m eonn.nt 11111 

offm 1.1es 118 IYlilllll • 
ope.rands 

~ 	H9). ir~mnal. oetat. ~ 
IHCii rllllils IJtd ~ 
llCt d 

O,pdans 
-" Ch1111911 ran"*'...._ 

mm 1151cra1111 colors,.._ 
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hen, the C s.heU. se Cl, and 
ewk. He I opresent commo.n 
user comnuuids and the two 
most com.mom Unix editors, 
eel and vi. 

UnU: Programming is one of 
lhe few boo.ks I have seen that 
would be an excellen.t seJf­
reach:ing guide for begiMer .. 
Access to a computer running 

ni.x System V is aJmost es· 
:>entiaJ even thoogh the book 
goe furlher th 11. mo t in 
.howi.._g aDd explaining ool­

pul. It does noi, as the titJe 
mi.ghdead yocHo elpect, leac:b 
anythirng aboot programming 
in C. Program· 8fC ""'Ti~ in 
the sheJJ command language 
and a11k . It is an e:itceHent i.n~ 
troduction to the method andl 
tools of Unix. -Jason uvi11 

A Few Good Men from nt­
vae by JJa..,,id E. Lz.mdstrom. 
Mrr Press. Cam.bridge' MA: 
J987, 22 7 pages , $1 9.95. 
A1Hhor David E. Lund trom 
recalls a time when the physi­
cal impress.iveness of com· 
poten matclle d 1bcir elec­
1ronic ophisticaliot1. 

ThetiUe ofl.b is boo.k is m.i!s ­
Joad i ng, for it i mot rcaUy 
about the early Univac com­
puters: It.beg.ins after the Uni­
vac I and only brieny de · 
scribes lhle c.onstrucdon of the 
Univac n. LundsuomCQOcen· 
tnucs primarily on the fomt • 
tion and rise ·Of Control Data 
Corp. oot of the Un.ivac diivi ­
s ion of Sperry Rand. He 
writes from f"rst·haod knawl~ 
edge, haviDg VIOEked or CDC 
for m.anyyear . 

The early c:hapters a.re rich 
with inlere ting anecdote 
about early computcr$: cemra.I 
proces ing units with "hall­
ways" in ide for·acoe: s by en­
gineers,. massive d:i k dr.ives 
whose spi n.n i ng pla tt ers 
created ee.r.ie wi.nd in the 
computer room, and tl:u~ early 
exploits of Seymour C ray 
CDC· lmtshm designer who 
e,ventualJy .l!ft to form Cray 
Research and lmiJd super­
computers. We ge'I. a. fasdn ·t­
ing p<irt:ra ·l of life in the Sto-oe 
Age ofthecompu~r era, when 
each computer cost mil lion ·of 
dolla:rs aild MinncapolisJSt . 
PauJ (home i.o bolh.Univac and 

CDC) \1135 ch.e Silicon VaJ ley 
oilhe Mid"WCSt. 

The troage t section. ill A 
Few Good Men js Lundstrom's 
description of a compuicr.ized 
radar-tra.cldog system de-ve.]T 
oped by Univa. for the Navy. 
Th.e Naw.l TacticaJ Data Sy ­
tem (NTDS) sieems to be an 
early pre&cesror of die COliJa 

t:ro'>'ersiaJ AEGIS sy t:em, and 
it is notable for its imnovali.on 
and soph i ticadon. 

The late l950s were excit ­
ing 1times.; large compmers 
were being l:OUlsistoriz.ed and 
coming i1uo their owo, and 
oew appl icahons l.ike the 
NTDS W"Cre r ·sing every day. 
What the eady 1980s were to 
pcrwnal oompu(er. , this era 
was to mainframes: a period 
of lmpre ce.dented tech nical 
progre s that. wa d r i io.g a 
]'OUng i:nd\lstry inLO ,exp oding 
markets . 

Umfortunately Lund­
slrom' torysee:ms to follow a 
coorse imilar ~o that of CDC. 
h pr-0gresses from the compact 
and 1echnicail1y ioteres(iog 
"WOdd of computer design to 
t be slow . nd bu reauc ralic 
re,e.lm of corporate pl ann·1'1,8. 
and polilics . 

The lattcr:i1aJf of the oook 
po-rtrays me>£t1>' minor devcl· 
opmeots in peripheral t~ch· 
nology u d loses its technica] 
iotcrest, largely, I think:, dllle 
to L111uh!.mm's care.er chruig:e 
from engineering to market­
ing . The final chaple~r con· 
oern. mo tly sa lespe.ople and 
their tories, eve:n rec-0unting 
in detail CDC emplorees ' va­
cations in Acapulco. 

Jn a sen~, the shih in focus 
of the book: j appropriate, if 
Iitde di appointing, sjnce i.t il­
1ustrate !he evolution of a 
lypi.cal computer company 
from an. exciling tech 11 ica I 
st.an-up to a clumsy technoc­
rac)' . Apple., tam note! 

- David A. Mindell 

The Electronic Sweatshop by 
Barbara Garson, Simon and 
Sd1usre.r, New Yark:J988. 288 
pages, $17. 95. Electron ic 
autamalion has been. bailed ais 
a meus lO acbie\'C increa:s.e.d 
efficiency and higher quality, 

co'llinr,ml 
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INTRODUCTORY1PRICE 

$99.95 

( ( This is a t>Olu1w1w.ry prodw::t which 
re/lecia th {ild that 'ilhller Briehl i11 one 
ofcJi world's bi!~t progrommel"S.'' 

Andy R~km, P~nonclCompu1 WOfid 

' ' 1 fmd it amazing l.MJ n-au ,. 
continua to firtd u<ays to improc his 
already ~uent pllXiuct. J J 

Scol1 Robert I.odd Mat> Com!Xopia 

Cisgreat! 
C••is better!! 
Performol'lite benchmo rb 

SeQChmarb were l'\Jn on an 8028~ boi.ed ISM c:ompolible al 6Mhz "th roo 8087. 

A 
l,ort'ech C + Is the lir$.t nat~ C - compiler lot' MS-DOS compalibJ.o madril'Ht.S. 1hi1 , . 
m~ns yw dOfl'I need t~~a lot olmo!'ICI')' on a C compiler. In lac:t, ZonKh C + , YES/ 
~ witlaa C++ compilo1; aC complier. alink.r, alibr-cuicm. a !llll'(IntogrotoJedi1.ing ,i 

8e04;:hmm'k 
Sieve 
Rsieve 
In C!Qe' 
Root 
•f1oa1 

Pointl'!t 
Rpoinle:r 

loop 
o · imize 

ZortechC 
20.49 
20.49 

1.32 
0.17 

32.73 
17.91 
17.79 

3.90 
0.49 

Zorhx:hC 

20.54 
20.54 

1..38 
0.22 

37.7 
17.96 
17.91 

3.90 
0.60 

forho c 1.5 

23.62 
23.62 

6.31 
52.29 
52.3'9 
17.13 
17,14 
J.90 
8.46 

QuidtC 1.0 
22.72 
22.03 
6.49 

5l.03 
Sl.6-3 
16.87 
16.64 

3.90 
8.79 

' 
' 

Rvsh.me:. ' 
1rnvil'tlmMM, conrut f.OMiliw Mlp and tire lo.slosl graphics fibrory you've eve~ seenl ., O Zorted1 C+ + 

··· - ~ ··-~ 
··,~~· ·· · ~ "Wt1h Zoriech c.,. +, rou a:n mix Ofldmotch cot» in C++, cand 0$S(1mb/er ancl link , 0 Ubr~·:~rce ' . ... ... 


tbom oJ1 tog11.fflor with· a s1ngit1 «>roman.di , $49.S.S • ' 


Zort«h C++ romM wi.'th a complote C++ ancJC li'funry, inclrxling ~ 0 Intra to OOP and C + + . ~ 

compatibi.lity with the ANSI C draft. Unique to Zorlech C + is wppcrt r $27.95 •. ~ 
 ZORTE CH
lonm_·ce, los1 ~wril~ ~ntt'ffl'lt /looting poifl't onJ spBO:br ,i 0 The C Programm1 ng Language 
~; , $29.95 

Now you co,, move your MiC1'0$0ft and Turi:>o c cocJ11 OVOI' , 0 , VISAIMCICOD CHECK ACCEPTED ' 
Zorl«h C -~ indudedcompatfbfofibraty fundiom! ~ Name--·-· .._ ' 
~ W'9 ftaw· mode :ZOr19Ch C oompall"ble with ,i dd ' 
Miaiowfts Codeview Jebuggeri r A teSS---·--- -·-----·---·--·----·"-··-·-· 

Ente~I~ wt>tldol Obied 0-rienttKi Ptogromming , - ·--..---·--·-·--··-----·-·--···- Phone ' 

(oops} witb ZOriech C++I ~ VISA or MC# Exp. dote ' 

Sum, C j~groat- buf C++ is f>ottqrl ,., Bl2 ,

"'° ~ To: ZORTECH INC 366 Mom1c:li11wtts Ava., Miflgton, MA 02174. Tel: 617-646-6703. Fa1': 611-643·1969. 


, CALL THE ORDER OT NE 1 8 -848 8408 

~' 

Come by and se.o us at OOPSLA "SS! 


Av,u 
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Annouricing the first non-stop commLmic:Hio11s ru llte sendi ng~· documem a...., big ;l'> the Ne\\·)brk pho1 i 'hex Jk. 
hcnn:-en busincs.:·c.· am'\\'herc in I.he wor ld. Nmv ruur h\l': or fi ll'_ can fh ·cro ·-, rnumtY :\nd you 

lmers Connect ion CoPn >-e:sor~ cm st ill 1-il' ;r.ooming ~Jround in }'t:>u r fl ight simul:uor. Or 
It's a •vhole new 'i\'ay to end and rece i,·e program.·, writing that 1.etter tu your hiK_~est Jccount Or n:calcubting 

files, te>.1,graphics and electronic me~'iagcs. 1 ot just your srreadshe'l'b for tomorru~;.,.·s rneciing.\\ 'i thClut 
h~f\\'ccn PC'i, hut wi th EL'\ 111 ;1 hines a.'i wdL imerrupt ic >nor dowrnimc. 

The Intel Connection is a new And when you fa\, thl'n:' arc 110 

commuriications copnx:e · ·ing board more sto prn"t.:·rs ~i t the prin ter. or 
l.hm frees your PC from the task of cooling vour het• I .~ in I ine ;tt th1..· fa x 
communicating. nuchinl'. Bt•cm~l' C< innectic in le ts'~ )lJ 

\X11 ich means you -..1n work on) ur du e\·cryt11ing withnut lt-;1\·i ng ~nu 1: PC 
computer non-stnr - c\·cn \vhile And wht:n !ou scnJ 11 lcs dirt:nlno 
O L~ll"it:'l(Hfjic<-L1.•~() 1v..,u t'l(J:.fl1:1f·e. .... ir 1:a1all"'tn1rk..ilnld0xpurt• ., nlr'l ,~lL~l!1.-..; rfilr'ft'111~r~..k;rru.11 ,,TJ:1n.ll\-rlirl.\l 1itp ·..,..,n.MW.'\. r-.411.1>Jr.-w ~ 11 'm1~1n 'j 'I !" .-Lu.11 .... ;i rt..i1J.·"'-l'l.d :r..1J.'"'l"\1r• 1'1-.if'lrii' 
!r:Ji:k"!fl'Lrl ci l\1 11..-ri~ Gap..DCLD ~c...s ILU 'lhtd • llTt1fi1u1-.-..i ir1:f! .~~~'· ~"'- U1an., ) 
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anotherCooneclron-equipped PC,you won't have to ficlc.lle 
around wid1 rnod ·m paramerer. or protocols. Because che 
Connection CoPruc ·ssor ets them for you. Ac 9600 bp.. 

Best ofall, Connectjon suppuns CAS ~a new 
rommunicmion scandard lhat is uppon.ed by major 
soft:w:ltre and hardware developers Hke . ymamec.~ 
Borland: DCA~Mi ro oft:and \\brdPerfecc~Which 
means you can send, for example, a worcl proc ssjng 
file to your London office, without ever exit ing your 
\'\~1rdPerfi cl program. 

\bu just send 1.he documem directJy from your 
appl icuion. TI1ar's itThere i5n't any compl icned 

communicuions s.oft\1.1are to learn. 
And eH::q-thing is ba<..:k~d by tnll·f~ e te ~hnical 

suppon and a five-: ar warranty fl m Imel. 
So' bat~·~ you wai ting for? Call 800-538-3373 now 

fur a free demo ch~k 
lkcau ·e with lrnd' · Cur111e<...1ion CoPruce.'iSor, 

comnrnniGJtion i.5 really going to take off. 
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1111 NYS {2121 543.3900 ON SAT (212)23M3SO, 

PHONE 
ORDERS 
ACCEPTED 1· 800·242·4GUY 

AJl.T .apphl S HAR P lllfMla 

~ 7f•ITN CITIZEN ~eA ' 
IBM ~~@If NEC ~commodoro 

CALL FOR LOWEST 
1PRICES IN THIS MAGAZINE' 
CAU THE OTHER STORES FIRST, GET YOUR BEST PRICE ON 
ANY NAME BRAN.D COMPUTER, PRINTER, MONITOR, MODE~ 

COPIER, FAX MACHINE, SCANNERS, FAX CARO OR SOFTWARE· 
• THEN CALL 4GUYS-ANO WE'LL TRY TO BE4Tm 

ORTRAN for the 80386 
Souroe Level Symbol.ic Debuggin,g 

ses All Available Memory 
CRuns in lhc 32-bit Protcclcd M6de 

Royal ty Free U cen.se on Developed Programs 
oOOS Suppon Library wi th Source code 

PucIto.! Ml power or ate 0386 !1110 YO<lt progntN. Ota SVS FOR · R.11.N· 
3U corn:pller breW DOS' 16-bh iiutr11c:tlo11 d 64-0K merno:ry lirni.L Wilfl 
SVS you can rat • 1)'pii;U prognm'1 nm-time i a hidr, wbilc L1Ji.n,g ~P to l 6 
kg•bytc.s of memory. SYS fully s11pporn bOIJt the Imrl 802!7°/'80'.lll7 lllld 

lhe Wcitck 11 67 math co-proccuO!'!. SVS FORTRA ' ·386 ae>e~ the Ph:11 
Lap-386 Unk.er. 

Supportfog Softwau Tools : 

SSP(Sc.itech Sdenlific Pack11,1;te) wilh Sour·~ Code lncludro 
M.MJl.em;i,tical and Su1tlrtical Routine> - Fu.1 l'ouric:r TruiJfo.rmi (Ffll 
-Spo;hilized 1.,t.trh-I1u·cnloo R® liDU - Jnicgmdoo Ulilidcs - Polynomlal 
Roou~Noopanmcuic St1d!IOO 

SPP{Sdtech Plotting Pack.a.i;.e) with So "1tt:e Code. [ndooed 
Supporu CGA, EGA , MCGA. VGA , Hm:ulcs and AT&:T 6300 jl;r1lpllic 
dU)> l.a.ys. Plou can be crcar.ed 3!lld d!Jplll)'ed « uvcd In ~ dCit. file willl 
provhl:lon or enlM&ing. reducing. t:ruml ting mcl m1.11ti.n,g lhc original p lat. 

MAT(Malnl ai nabUlty Analysis Tool) 
MAT analyus and d.ii11DOlie> yoo:ir FORTRA · progr.mu. documarL' (0Ch 
module' mtcrf~. ioctuding all in1trromn111nicadng i:riod ul~ 
cros.s-rdcrcacc tables. M AT prov de:J the in onnari.oB you 
)'OUt prograrm man: ~ill.b.lc md 1:a.1kt 1.0 mll.imain. 

Prices: 
SVS FOATRA N, 385................. .$ SIHI 
SVS PASCAL· lH.... ..... .......... $1195 
Pb.•r L.p-386 ASM/LINK..... ..•...uu 
SC~lech S·cl•ntlfl c Pactt.11•...... .$ 3 2$ 
s.c~t.ch Ploltl ng P-achg•......~.s l 2 5 
M•lnl•IMibUlty Anmly•I• l ooL .,i595 

Filr mor·• lnfCll'm111lo n c.il: 

1-800-346-5159 

In CA <;.4lil ~ 4, ~) 960-f.9j .1 

atid ~e0cn!C$ 
·r.ccd Lo malc.c 
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BOOK R.EVTEWS 


but Barbara GarSlln has a dif­
ferent opinion. Jn her book, 
Gar on suggests that comput· 
erizatioo of the workplace is 
the effort of a mean-spirited 
top manageme.nt to control 
wo:rkers a.nd make them as in· 
lerchangeable as automobile 
parts. 

The Electronic Sweasslwp is 
based on a series of interviews 
wiilh.workers who labor injobs 
ir1 various s.t:ates of automa· 
tion . The fl rst two chapters 
focus on worlcing conditions in 
industries we regularly en­
counter: t.he high-tech fast· 
food re staurant and the 
streaml iJl.e-0 airline reserva­
tion system. It is aJmo&t fright­
ening how easy it was for Gar­
son ~odo some ofher research, 
for these easily accessible en· 
vi.roome.ot provided her with 
everythi.og s.hc was looking 
for. Work.e-rs describe stan­
dardized and fast-paced pro­
cesses, tasks that have been 
stripped of all skill or discre­
tion required f0r their perfor­
ma:ac.e. and regular and stric1 
electronic momtoring of per­
formance stalis.tk.s. 

As she moves to other i.n ­
dustries , h.owev·er, Garson's 
d.ata ce.ases to be so clear, but 
she, is unwiJJi:ng to modify he'r 
t!iesis accordingly. In a wel ­
fare office, both workers and 
managers are ambi valent 
abool the effects of their new 
computer system. A financial 
office has an expert system 
that might replace I.he know!· 
edge of the brokers, but nooe 
of those ·oterviewed use !he 
system . The mtddle chapters 
ofth1s book suffe r from a lack 
ofroherence, le.aving the read­
er with a ctisoonnec1.ed series 
of anecdotes . 

The book' s strongest chap­
ter is ona large corpo.rate auto­
mat ion project designed 10 
break Lhe " monogamous., rc­
1at ion ships between bosses 
and secretarie . The questions 
lhus raised are the source of 
Garson.'s best in ights, for she 
rec.asts automation as a femi ­
nist issue. On one hand , com­
puters are able to turn a highly 
skmed and muhitalented sec· 
relary into a dronelik.e "infor· 
mation processor." On the 

other hand , newly created 
"administrati~-e services" or­
ganizations are large, pown­
ful. and compow:I primarily 
of women . Thi deYelopment 
provide a useful support 
structure for women within 
the company and can serve LO 

insuJate them from overly de­
manding male bosses. Clarson 
thus reve~ ls automation to be a 
social issue as well as a tech· 
nolog;ical one. 

The personal-interview ap­
proach of The Electr:o.nic 
Sweatshop f umishes valuable 
i.nsights into the intelligence 
with wh.ich people handle ua­
i.oteU igenl jobs. Garson' s the­
sis, however, that automation 
is imposed not for efficien.cy 
or quality but solely for con­
trol and domi.n.ation, is at best 
questionable and at worst a 
ge11eral.iz.c<I and unsupported 
case of technophobia. 

- David A. Mindell 

Mind, Language,.Macblne: 
Ardfkla l lnteHigence In the 
PoststructuraUst Age by Mi­
chael L. Johnson, St. Manin 's 
Press, New York: 1988,. 339 
pages. $29. 95. Dur1ng the 
1960s a.nd early I970s, the 
fashionable style of literary 
critici m was called structur­
alL">m, a .method that adapted 
anthropological and hngui.stic 
theories about univeJS8J myths 
aod mental structures to the 
analysis of literar y texts . 
Structuralism i.o tum gave way 
to post t:ruc:turaHsm, which 
abandoned the quest for u.ni· 
versals and focused on lan· 
guage itself as a v.-e,b of reJa­
t ions that paradoxical ly 
descr ibes and const itutes 
reality. 

In this book, English pro­
fesso r Michael L. Johnson 
reviews the field of artificial 
intel ligence from the po t­
structuraJist perspective. He 
discerns a grand conve1gence 
be-tween the two fields, Iike 
the con\•ergence bet ween 
physic and mysticism out­
lin.ed by Fritjpf Capra in The 
Tao ofPhysics. 

Johnson pitches his writing 
to an academic audience: that 
presumably can digest sen· 

Cflllfi ro.ud 
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How To Support Your Customers 

You can provide software updates, answer tech~ 

nical questions, and offer reams of product information 
to anyone with a modem. 24 hours a day, 7 days a week, 
unat1e.nded. 

All you need is a PC, XT, AT, or 386-<ompatible, 
and a Galacticomm multi-user hardware / software 
package. And some phone lines. 

Our multi...user Bulletin Board System software, 
called The Major BBS'""; supports your customers in 
several way : 

• Public Posting Areas . . . . technical diaJogu.e, 
bulletins, Q&A li tings 

• Private E-Mail - . .. . - . .. for one-on-one 

customer support 


• Tel conferencing . . .. . _. oriline "seminars" and 

real-tiin interaction 


• File Upload / DownJoad .. di tribute updates, P .R. 
info, "app notes" 

• Questionnaires 	.... _. _. for market research, 

order forms, etc. 


For $59, we 'll send you an introductory 
copy of The Major BBS, suitable for 
use with your standard COMl and/or 
COM2 modems. This is a fully funcT 
tional version for up to 2 simultaneous 
users (3 if you count the SysOp). You 
can upgrade later to a fully supported 
4, 8, 16, 32, or 64-user version for only 
$300 per doubling (plus modem hard­
ware of course.'/. 

Our multi-modem PC cards are available in several 
configurations: 2 to 8 modems per card at 2400 baud, or 
2. to 16' modems per card at 1200 baud. These are true 
s:ingl~ot cards with the mod ms built right in - no 
addi~ionaJ serial ports. power upplies, or external 
boxes of any kind are required_ 

The Major BBS can support up to 64 users simul­
taneously, although mo t of our customers operate 
small 4- to 16-user systems. The C source code is also 
avaiJable, so that you can modify the y tern to suit 
your specific requfrement . 

lF,:;;a:;:;n-;;; SJ.54 ;;:-o.-~;l 
ordt>rs .}dd U.. sis for shipping .) f 
D $59.00 check endos.ed I 
D $67.30 for C.0 .D. 
0 $65.15 for c:n:-di t card: 

1 

D VJSA D MC D AM I I 
b;p. 0..1. 

J_J~llJ[ LIL 11 
I 

I 

1 Yes! Send m~copy of ­I THE MAJOR BBS!
I 
',,·I 1'14rr-r 

IC""'l>ll'l' 
I 

I! .w-

I 
~}'---~---- __:: ____._ _! 

0GALACTICOMM 

G I .. .a act1comm, Ino. 41 01 s w 47 A e , . . -· . v ·· ·· Mooem; (30.5) 583.-7808F = (305) 583-7846 

Suite 101 , Fort Lauderdale, FL 33314 · oice~ (300) 583·5990 
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--IBM PC®CO,MPATIBLE--. 
SINGLE BOARD COMPUTER 

From 
Quartc/PC- -	 .. 

I 
-- s32s. 

quontfly onet 
.,._ 

• low Power - Len than 3 W-atts 
• Optfonal on-board VJdeo LCD Driver 
• 	 Idea• for any PC compoflbte OEM 

product which Isnot a personallcomputer 
Includes: 1. PowertuI vw C PU (FoiSter lhan a PC) 
:l. Math Co-Processo r Socket 3. 5 Voll On ly O pe-ration 
(3 wotl$) 4. Speaker Port 5. Keyboard Pt.:>rt 6. Po re l1lel 
Printer Por1 1. PC Bus 8. PC CompaWole BIOSROM 
9.1 Serlo4 Por1 
On board Options Inc lude: 1. sMode Video 
Con1roller Option (Monochrome. Hercule~Gra phics, 
CGA, High Res CGA, LCDDriverl 1. Floppy Disk 
Con1roller (J _.5•[5.25•. 360Xf720Kl1.2 MBl l . SCSI Bus 
lnte-rtoce (Hard Disk etc) 4. Up lo 768K l?AM 5. BoHeJY· 
Backed·UP Reol ·Tlme-Olock 6. 2 Additional RS232C 
Serio! PoriS Tb order or enqul... c:all us today. 


M~atel Computer Corporafkln 

141·6) 745-72t4 FAX (416) 7"'5-e792 


174lurblne Drive, Wesion, Ontario M9l 2'S2 

U.S. Address: 1051 Clln1on St. 'Suffolo. NY 1!4206 

Dldrlbutots: 
Germany; V&C CompuleB (06071) 25666 FA.X (06071) 5863 

lloly o·nd Southern Eur~pe: 
NCs 110110 [0031) 256--.524 FAX (OJ31'J 256-018 
U.iC ; D8Nltron (~ 76331 FAX !09591 7100 

Austrolla; Asp Mlorocompulen (03l 500-0628 FA.X CWl 500-9461 

O.,,OiO ii 0 ~..cl-- ~ F.K, Mo""-""Q~~- Q 

·rc::~·..c:=:.:~~..MJ~ ,_ _ ~ 

~---megatel ---....... 


Inc. 


BOOK REVIEWS 


tence5 like the following : 
"Verba language takes the 
(plexifonn) form of a spoken 
or written.tellt , a te;UllS, some· 
thing cybemeti.cally 'woven' 
of (open) binary events (the 
proce:sse performed in rela ­
tion to it) intwo dimensions, a 
it were, c-ontinua.lly transmut· 
i ng (as Waller Porzig has 
11oted) all relati.onships into 
spatial relat ionsh ips .,. " 
AJong the way, the familiar 
touchstones of artificial intel­
1.igeoce (Al)-Chomsky's 
t ransformationaJ grammar, 
Weizenbaum's BLlZA pro~ 
gram, Winograd's SHRDLU , 
Schrank's MARGIE, Hof· 
tadter's Strange Loops, and 
o for th-undergo s.im i la r 

ueatment as Johnson weaves 
them into a discou.ru that, in 
the best postst:ructuraHst tra­
difon. tries to undermin.e il· 
selfa:nd succeeds. 

The ioteractions amoog 
minds , languages, and com­
puters are mysterioos and end­
lessJy fascinating. Does the 
mind c-0mpHe language? Is 
thought like symbolic c<Jmpu· 
tation? Can programs exe~te 
mental algorithms, a.nd, ifso, 
can they be sajd lO think? Ex­
pfori:ng these issu.es, Al work­
ers have wan<l.ered into deep 
philosophical waters. Lan­
guage- d1e ccntraJ mystcry­
remains the only vehicle for 
sucll explorations . Yet the 
theorists and modelers to 
whom J<>hnson refers mana_ge 
to co11 struct theories • bui ld 
systems, and write boOks de­
scribing their results . Readers 
interested in those theories 
and systems would be better 
off consulting the original 
soorces or one of the many ex­
ceUent O\lerviews that are 
a\lailabJe, This book sheds ob­
cu rity on u bj.ects that al· 

ready ha"'e plenty of tba,t to 
spare. -Jon Udell 

Artlfldal Intelligence and 
Human LeJU"ning-, edited by 
John Self, Chapman &: Hall, 
New Yori:: 432 pages, $42.50. 
Anyone.interesled in applying 
romputers lo the improvement 
·Of iristructiona1 methods can­
not ignore th is book, which 
contains 24 insjghtful articles 

on lhe current status of lCAl 
(l.nteJ Iigenl Computer~Aide-d 
Instruction) by American and 
British researchers. The main 
topics consist of (J) lbeoretica I 
issues common to alJ JCAJ re· 
search projects, (2) specific 
tutor ial tech,niques and meth­
odologies, and (3) examples of 
ICAI applicatjoo programs. 

The book is divided ioto 
three corn: ponding pans_ 
Part l in.dudes eJtaminations 
of such topics as "Represent­
ing Complex Knowledge in an 
Intell igent Machine Tutor" 
and "Requ iremenls ·of Con­
ceptual ModeUing Systems-'' 
The articles are far from being 
unanimous on the direction of 
lCAI; for instance, Jim Rjdg­
way argues that current ata 
templS are seriously deficient 
i_n both pedagogical and epis­
temologicaJ assumptions. 

Part .2 treats speci fie te:ch­
n!ques such as "failure-drivco 
!earning," a resolution-based 
method for discovering stu­
dents' misconceptions .. Im~ 
portant topic-s in Part 3 include 
"Design Choices for an Intel· 
ligent Arithmet:ic Tutor,'' dis· 
cu-ssioo of the Writer's Assis ­
tant, ELECTRE Tutor, and 
the H elp system for Unix 
Mail. 

The book c.nds with an ex­
amination of PR.OUST, which 
analyzes programs written by 
novice programmers, and 
BRIDGE, a oompl.ete tutorial 
environment for beginning 
programmers. 

- Dong H. Kim • 

CONTRrntITORS 

Eric BobioSky \llOrks at the 
NASA Lewis Research Cenler 
in Cle\l·eland, Ohio. G. Mi· 
cbael Vose is cooditor of OS 
Report: News and Views o.n 
OS/2. He lives in Peterbor­
ough., New Hampshire. Jason 
Le1i tt is a Unix consultant in 
Au tin, Texas. DavJd A. Mh1~ 
deJJ is a writer and computer 
consultant living in Pittsford, 
New York. . Jon Udell is a 
BYTE tech n_ic--al editor. ~ 
H. Kim is a researcher a:nd 
consultant in artificial intel · 
ligence. He lives in Chape] 
Hill, NC. 
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PRICES YOU CAN FIND ONLY IN 


Coodi $ #1. 11!2 or #1 50 4S 
Smalltalk/V 286 ioo 169 

OP'ERATING SYSrnly\S 
Concurr Ii! DO 3(1(> 395 349 
M•cropon : .

CALL PROGR IMER~ PARADI ETOD. Yand discover ou1r commitment to bringing you ~tern WAT [complete} 649 549 
Si\ CRUZ 0 PER. {SCrn:th best software at th best prices. You'll al~ find ~ftwatre pro!!! to heilp you sei .ect the product XE 'IXS)"S V Ccomp.) ll29S '9'i 

that you Reed plus immedr,ate shipment on our stock of 1000 prnducis and a JO,day money back WE DIN ~ 
Wendrn-DOS U'J 109guaranh~e. Par dise · ready and wailing for you. 

U TOU. Ll5T OURS LJ T OU~ 	 386 SOFTWARE 
~AS/o. U N 49:5 J'J9ASSEMBLY LANGUAGE CGRAPHKS 	 FORTRAN COMPILERS 3MMAX 7S 66Advan1age Disa emblc r 295 27'.I Esscntf<1I Graphics 299 22' 'Lahey F77 fORlRAN 477 42" 386MAX 1'ROFE SIO l 129 U5MS Mao<o A» mbler 150 99 Gtilrl 395 JJ:2 1P..-r °" I fOIO ltAN n s 6!1 DESQvl~v 130' li 5OPJAS.M 125 105 CS C~hlc Oeo;_ Toolkit 41)5 :..,;s .FQRTRAN 450 299"" 	 Hi_gih C 386 3'Jl5 ?'99SOUROER 00 89 HALO' )25 RM/FORTRAN 595 47'9n" 	 Microportw/ BIOS SOURCE 140 125 M t1WI DOWll'U.J 27.> 2J..2 


urto N$ mbleri'Debugger 150 tOS TurboHALO 100 00 MODULA-2 
 SU!cm V/l66 ccomp.!e1·l $()9 i'9g 
M " indowsl'l86 195 130Visible Co m pu l l'r ; !IOZ66 100 89 	 lOGmCH Modul ·2 
ND PC 386 :595 l~cs R:EENSIWIN DOWS Dcvelopm inl t m 249 199 
NOP FORfRAN·l86 S.95 $29.BASIC C-Sca11e m 281 Stony Brook Modula-2 

dblUB 13'l 121 Grecnlea( D111aWindows 295 2<19 Deveropmeftl Package )4!; JO'J SCOXE I 
3:116 (complet·e) 1495 119SGraptil'il Pro essiorYJ 149 127 tll· CW XL 149 '129 ~i C2-IJSERSI 495 399hcelc 	 99 90 PAN El Plus 495 J'.15 'PASCAt COMPILER 

VP/IX (unlim ited U$et5) 9'95 1'19MS BAS IC/6.0 295 199 PANE.UQC or ITC 129 99 Microsoft l'aSGll 300 16'J w.<\/lll6 245 199
MS auickllASIC 99 {>'J Vl1aminC :us 162 Turbo Pascal 5:0 Prof. Z5iO '75 
Qui p, k Prof 5 lon;'ll 149 129 Windows for O~t.a ~ 259 Turbo P'.u 1'1 150 10.5 
Qulck;Vtl'lndows Advanced U'J 12:5 
QuiclkWi ndows 7'J 70 dBASE LANGUAGE l URBO PASCAL ADD-ONS 

ll6MAX l'IOfllSIQ Lw!Source 99 90 I.ARION 695 t>29 llr\T~OOSS 399 JS'.1 
Combines tht! popularQui -Tools 130 nt C lipp' 6<)5. 09 OATABOS fOOLS 99 6"1 
J8bMAX ~ new 3861.0'0True BASIC 100 80 Icar 100 <JO Pasal 115 CHfl. IA.GER 175 137 

Tu rbo· BM 100 69 w/ t~ser & 1:4 p in opllon tSO 129 Oventay \anagN 45 39 for tol•I 386 memory m11n­
aj!Mlml . Ide.al toa4 iorSottCOOe 7'9 69 	 l-Dtib<~Plu V. 4 .0 4S 40 
reloc.ahng I\ IWOfk 1nd oclietT~rbo H PLU ll'J 99 dev!ff diivns.Tu rbo Ce-orn~uy Lib rary 150 1 5C LANGUAGE li!>l l $129 Oun: $115Tu rbo .MA! I 199 179ADVANTAGE C + 495 479 

Turbo Plus v. 5.0 100 80 SC:llMAGEC-terp 298 232 
turbo POWER: SCREfN 129 99 llim~e·,. new SQ"een •nd 


lcrosofl 4SO 299 I 


,Laniice C 450 289 
TuJbo POWER TOOL PlU 129 ')'J menu design tool worb in 
Turbo PQl,.,.(R: 'UT1LITIES 9S 3ll lhc form.it Of th llnguageQulckC 99 69 
Turbo Prolessi onal 9'I 80 you are u Ing, wllhoUt he 
Uni~rSal Grapl'lic Ubmy 150 121WI se1ial mouse 249 14!i 

overhe.id o( a memoiy rei· 
TumoCv. 2.0 150 t!IS 
R.UN!C Profes lon;il 250 159 

d4!nt u_tili!f:. USC! nl'NgeED ITORS Wtth d&.\SE Ill Plus, IV,Turbo c v, 2.oPrafM,IOn<'ll 250 175 
BIR'lff 	 195 CALl dBASE Compllen, Ca< BASIC. 

195 151~5lilon LHI : SIJ9 Oun: $!0 
C ASYNOt MANACi R 1;5 1)1 dilf'a~ I. 100 75 M VI 149 127 
C U B:RARIESJ'LJTELHIES dBASE IV 695 CALllL ' DIT 150 120 

M l 11\'AC.C
C TOOLS PWSIS.O 129 99 dBUG 19S 179· ulli -Edit 99 90 ew 100% U IX oomp.lti:blll!
C U ti li ly Library 199 IJ!i Fo BASE 395 24'9· , or1!0n Editor 75 70 tompiler constfUICllon lool
Essen!lal Co:mmunlc~llons 185 1li f lipper 195 182 1Pi Editor 195 1·s lor th• DOS C prog~mmer.
Gteenle.af Comm Llbr11ry 2l9 169 lnteg aled Dev. Llbtal)' 149 135 S.Pftl'C 245 185 M lEX & YACC -rk 10­
Gr l'lle.af fuf'Ctfons 209 lSS R:1™.e forOO 725 Sl~ VED IT PLUS 185 11 5 l!l!th!!!r ll!fficit'f'ltly 10 '"'PlifY 
Gteel'lle 1Su perFurn;l'ion s 265 189 R. & R: 	 l SO 1]9 the ~lon d new lan­,.,G·reen!e<tl farb(i Func:li>OM 109 w/ Clipper module m ~79 FILE MA 'ACEME T lll~ for appli •llC)M, or to 

PC-lir.t 139 101 11""'....COmrn UbrOlt)' 150 U9 'Btril!'>'ll- 24S 18$ 
 ~lop l'leW P"'8filmming 
~rt-' 	 29S 159 Tom Retllg's HELP 120 CALL X• 1ri:c.v 245 189 languaJlt! comp1lll!r.s. 

Tim Ii t 295 279 Tom IRl!ttlg's Library 100 llO Repml Op~ion 145 10 
 Lt I: ll49 Oun: $112 

Turbo C TOOLS 129 99 XiDO·SQ <l'95 419 8!ricvclN s~ 455 
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LIST OIJll:S 

CEITICf 1.)9 141 
· tte )95 31 6 
d-tree 495 195 
r-Crce 295 2411 

clBCll l 250 16'1 
6C I ll Pl.U 7SO S99 

db-RETRIEVE )9S 322 
db-FILE 395 l22 
lnformhc 4Gl ws 895 
XQL 795 S99 

OBJECT-ORIE TED 
PROCRAMMJNG 
ACTOR 495 423 
ADVANTAGE C + 495 47'1 
mal!talkN 100 8S 
Cornmunicalions 50 45 
EGA/VGA Color he. 50 45 
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A Oivi~ion ol i\Ugcll.ln ~ft~re orp 
55 South Broa<h ay, Tilrrylown, Y '10591 

HO\ ' \ 'E WORK 
PHO. 'E ORDERSPARADISE 1-800-445-7899 Hou rs 9 AM-7 PM E:ST. \ e 

LISTOOl.S 

ADDmo AL PiRODUCTS 
Dan 8ricl1lin'$ Demo II 195 119 
Dan Bric~lin'$ O mo Tulorr I 50, "s 
Math.CJ\D 

orion 0 Lifle Program 
Gulcfos 

Opt-Tech Sort 
l'Cflools Deluxe 
Perisrope .I 
Peri~ 11110 MHz 
Polyi'IWK
PolyOoc:
PV·CS Corpo-r~le 
Keati• COBOL 

'WI iflEA 'ENIJ 
TI( OIY t PIU'S 
Vfealure Delu~e 
x; r'C' f'ro 

OSl'Z W~ion 
Cree-n'leaf Dal<1M'!I~ 

lnWrlace 

MEDIA Ct'BEIR 
Dr. HALO Ill 
~tO DPE 
HAlO '88 
HALO '113 lor 2 compilers 
HAlO '113 • MS 0 "elope:~' 
Tui'OOHA!LO for 

MICROSOFT 
MS 8ASIC/!i.0 
MSC 
MS COBO V. 1.0 
MSb:oel 
MS FOlrrRAN 
MS i\1.a(ro A.s$Cmbfo r 
M Mous.e Se ~I or 8'u 

"'ll':~lntbnnh 
& Mouse M nus 
wl[~ 
w.lhl:ntbru$h & Wlndo;i.'$ 2.00 

MS OS/2 Prog. Tool kLt JSO 
M Qulck~r 99 
MSQulcll:C 99 
MS Sort 195 
MS WI ndow5/'136 99 
MS \'lllndowll.Ml6 195 
MS ndows Dev. ' I 500 
MS Word 450 

MORTICE KIER SYSTEMS 
MKSi\Wk 
M Le b Y.u;c 
MKS Ma~e 
MKS KCS 
Mt( QPS 
MKS Toolkil 
MKSTrirogy 
M 

SOFTWARE BOTILI 
Aash-4.lp 

f -1';-up Tool Box 
· oflCode 

peed Screen 

WENOliN 
O?Cr<rti n.g Sys~em oolbox 
1'CNX 
PCVMS 
w~ndin·OOS 

Appticalloo O . Kil 

1ro u.s. 
75 69 

ETICS 

PROGRAMMERS PARADISE: 
HAL0'88 
The t-a1e5ot ver io n of the i:ndu5try l<1ndard. 

ow adds to the library. subroutine and 
devices which f;idlitate the de'>'efopmefl l of 
Ciontemporary applit41lions uch il5 Desk top
p,utJlishlng, Docum;e,nt ,,.1111n.i.gemefl , Vision, 
and lm.Jgmg. HALO '88' IX"" rful (unettons 
reduce developmenl lime by offering fasl, 
ffective subroutines. And no 01 her graphics 

library supports. mor la1\gu.ag 'S, more com-
pit f5 or more cl i<:es. 
UST: S325 OURS: $229 

'------=-• 

cflALO. 
WE DIN·DOS VER ION 2.5 
WE DI ·DOS 15 the new mu lti·ta king, multi·uS.C·r S·OO 
reptai::emenl operating ~ysrnm for IBM comp.;Uibl Personal 
Computers.. Version 2.5 allo~ user!. 10 reate hard disk parti· 
lion greater lhan. 31 MB. WEND•! ·DOS use5 the •I :D_OS m~ 
sysl m, <1nd :;.upports M -00 commands wl't1le provid ing n 
ones 10 e1nable multf·lasking, fl l p ro tection, and ommand 
li!ngu<!ige exiensions and enables y<>u to occ !>$_you r lie~ v.1th 
DOS, U IX, or VN<JVM .$1 le lile names-wh1ehever you 
pfi~f r. WE DI' ·00 supports e"o•eral u5o>e rs on the same com· 
pt1ler. W DI ·DOS now include XTC, Wendi11's ULTIMATE 
PROGRAMMER'S EDITOR! 
Minimvm5121<mernoty. ~ 
LIST: $1.39 OURS: S109 ~~ 

MICROSOFT MOUSE 

fi 
,,.. 

urately, works las ter, lakes up I desk space, and 
do sn' t ev.en require a pad . A1icn>soft• 
LIST; $1 SO OUR : $99' 

VEDIT PLU. 3.0 
ew V DIT PL S 3.0 is lhe idea l 

pro rammet' l'ditor w.Uh slUn· 
ning pedorrn<!u1 e , speed and 
versatiHty. New featu res include 
1000 level undo, columnar bl ocks, 
true regular expressio,n , an easy 

to use pu ll-dowri menu syst em a.nd context en l1ive help. 
You also get multip le m_edBlng (an l!le size),_wi ndow~. 
unlimited eystroke rna to , tot al conf1gurab1 hty and 1h 
most powerful macro programming language available . 
The new automatic compil r support isniglily flexible and 
comes read 10 us.e for Mi rosoft. Bor lanaand many 
ol h r compi lers ;rnd assembler . Com,-..&r. 
LI T: $185 OUR : $115 · .. ,,,_.w'leW 

1-800-445-7899 


If o ur PC has you trapped in10 using 
1he ame old software, i t 's time you 
look a look t the new Micros-oh 
1\1o u e. It' th fastest , most efficient 
wa to lap inlo wealth of busi11e 
programs - al la t o unt , over2SO 
compa ti bl e appli ations. ll's also the 
mouse that ou tperforms all o thers. The 
new Mi.crosoft Mouse points more ac· 

accept M.asterCard, Visa, Am~ri· 
can Expres.s . l'nclude '$3.95 per 
item for shipping and handlJng. 
All shipmen ts by UP'S ground. 
Rush s.ervlce av-a ilable, ask tor 
rates w'hen you order. 

~L\lL ORDER 
POs by mail or fa are welcome. 
Plea in lude phone number. 

RETl R~ POLICl 
Our - o Hassle~ policy means 
If ou' re not satisf1c<J w il.h a 
produ t from Pmsrammcr's, 
simply re turn it within .30 da 
fo r a refund. Orne manufactur­
er's products carmol be rel·umed 
once disk seals are broken , so 
ched befo re you buy. 

IN'fER~. TIOXAL 
, ERrl E 
Take advanla • of our ln1er­
oa1ional business number for 
delails on export charges 
and exchange rate , Paym nl s 
should be made in U , . do~ lar . 

DEALERS A\) 
CORPOR.~TE ACCUL'\TS 
Call and ask for our calalog ~nd 
spedal volume discounts. 

r. 'BEATABLE PRI ES 
\Ne' ll m~tch lower naHonally 
d;,.-.en iS(!'(J ,prices, 

In Y ; 914-332-4548 

Cus10mer ervice : 


914-332-0869 

International Orders: 


9T4·332-45 48 

T lex: 510-601-7602 

Fax: 914-332-4021 


CaJI or Write for 
Liltt t Free · at.a.log! 

GIR:El liEAF SORWARE I 
Gra-nlcaf F1mctions 209 
G~eefllW Comm lib r~ I')· ll9 
G!ieeil'll~f Tur!>oR.!l'IUlons 100 
Grl!C!<nle.t Dalil\11/i.ndows 295 

osa V~r"Sion 395 
G~ e.nl~fB~n. M~llilib :n5 
Greenleaf Su~rlfunc:lio~s ~65 
Gr~n1eal Makerorm US 

· C. 
149 
t 6.9 

1\11 
209 
299 
ll 
18.9 

99 

395 

100 
149 
80 

695 
1-ws 

99 
199 
)95 
'195 

1145 
95 

i20 
129 

23Z 

75 
105 
70 

556 
n% 

79 
1 'J· 
332 
71)9 
929 
3-1.il 
In 
IU 

140 
• 

m 
475 
S'95 
100 

Z9$ 
450 
900 
495 
450 
1.50 

150 
115 

101 
Hi2' 
219 
]2'9 
]')'.I 

80 

i99 
29-9 
.>9'9 
329 
299 

99 

gg 
2~9 
149 
169 
495 
199 
Wi 
149 

$$ 
211 
127 
1&1 
420 
169 
'10' 
ll'J 
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with new UniLab,Mlcroprocessor Development Tools 

• 6-i Kb} e from hml disk lo rmu I;1tim1 
mi: mor r in 5scronds.Th:.ifs mming. But 
today rou \-e got to he fast j11s1 lO . lay in. ti , 
rM for better micmrrll( . sor de:sl~~ . 
• The secret is new, h¢h- ·peed p:m:d!e! 
lruerfa0,>: l11e 0 rion bus. \l•llich zips dab! 
bet~~n m1r PC/AT and 1hc '(l20 ana!r.i.cr­
ernul:unr, breaking !he RS·.;l oollleneck. 
• The 8620 \1tith O·bus gives }'Oil oomp[ te 
program diagoo ·· -:md svlutions - .in real 
time. For more th:m ISO dil'fr:rem mien 
pl"OC('SS4)r.;,Using lhe s.ame command e.1 
emi.ronmrnt. 
• A~fl m1~" 2"T:o lr:l(e·C)de hulfer"' lh 
~elccti\ filt rillg t IS y1 ucur mmu!'lh th 
tluurr and di:::pl:tf ;~isl lit ' tr.i.ces you\~"sh. 
And you "1CI IJ.J~ ~nlu1io11 in rm~r,un 
I~me mc;isu remcn1. Plus mn [i mmus I r1Siih [ 
mu11itorin~ of your 
prograin' · b..-y 
func [iol'IS ii.<; 1her 
arr performe<t 

'4 B Y T E • DEC.RM.BER 198S 

1lnSigM Display. lnSighl btends analyzer· 
anmlalov techniques ~a give you conlinuc us. 
real time moniloring ol tey processorhrnctions. 
And slill sel"Yii:es uise rinlerrupts.It aisplaivs 
c.hangi ng register tonll!nts, 1/0 I ines, p.ons , 
1user-dafimedmemorv wi11dows. Wilhyour 
own labels. 

• On lop oflhac, you gel 'nil.all's tr.i.dc· 

mark :diilit)' [tl dclmg by s ·mptom, n l jusl by 
hreakpolni and single slrp. l\nd, to help 
) JU rum [lh: t • 1he joh on lim0 

, on th pol, :i 
sLirnulu. gcnerJ.tor and '.Vl!0.'>1 program mer 
~ ~ocl.uded. 

• Ea.<>e of 1.JiSe. aoolJter Orion trademark, 
is :ilsu built in. So }lffil haio :di the familiar 
fra nH ·and form3:ts. ~rou · re u..~ m" irking 
\oid1. I1doesn' l malkr if your rrui~ t 15 'ii 
$Jr1We chip c ntroU r oroomplex 16-bit 

wlfllr T"9gm. Commo~lyUSllcl triggel"S 
~an be selec1ed qukkly Imm a 1,ist 1:1f s1a ndard 
and user·defim ed lrig;gers. 

rnicrop~r. the86.?0 i the lop rrkt / 

perfom1mKC :m:.ily:zer·emul;i:~ur UYJt dues lt 

:ill. Al just 4380.With proce- or Pcoonali c. 

Pili 1ypirally!!8i)0 CJch. 

r• Lnil..1h 6W. Fast· fanc cHlugging lhn 

geis you 10 madr1 quicker. 


Call 1011,frce: 800 / 24 5-8500. 
(n ('..A: 15/ 361-8883 

,.02 .brsn:1l1St., ~.....oodcl.t '. Or.9 OM 
TLX 'i309-U fAl -iP>l .;61 ·89 0 

Co.mput •r lute -·rnll!'d 1m ,tn1m nu.tion 

arm m 0.11 llL.aM-r.M~ CtW 

http:svlutions-.in
http:ana!r.i.cr


PRODUCTS IN 

PERSPECTIVE 


67 	 Whal's New 

97 	 Short Takes 
Boomerang 
Th 'okC 
SOTA286i 
ALPS A Uegro 24 
FamllyCare Software 

First lmpressiious 
UY7 	 The Compaq 286 SLT 

Revie-ws 
Ui2. Plone:rs in Perspective 
183 The Sun386i 
193 Deli's System 220 
199 QuickCapture 
207 Merge 386 
215 Slid 
223 Agenda 
231 MacDraw JI 
236 Review Update: 

Bencllmark ac a mar.tee 
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IT'S TIME TO DO SOME 

SERIOUS 386 BUG~BUSTING! 


PROBE m~nu----r-: 

fMr and pull· 

down mtm.us .vd a 

ntw nandard for 

d~bugg11-r 
lttftrflUt- , 

PROBE Ila$-----­
muttl'>l~i't'I 

debugging t i) /ft 
.mu "C" :;nw 
Pf'<IJJJ'Olll . 

TJ1ul an 
OMt'"()/-mtrgt 

1r1tmo,.,.11~f"lilrite 
bug. Sillll ii is 
inurrupl rtlaJ.td,. 
it 01111 apµtm .in 
rtal tim.t. 

Welcome t.o your ni)11mllre. Your ·ompany has. _bet 
th· form 011 yuur pmduc1. Your deinorunu1on 
wowed the penning commiuee. m:id beta ·bip­

menl were out on. time. Then \ bam! 
All your bern ustomcrs sc med co call on lhc same tlay. 

··Your .softwur1 is doing som 
Your credibm1 is <t1 stuke. 
sooity i · at take. 

THIS BUGtSFOR YOU 

reun biz11n- Lhings:' th , say. 
Your profit a.re a1 stake. Your 

You rocky ur bniin, Lrying t 1g11rc some1hi11g ut I ii .a 
rnnd m memory erwrite? Of\ > e. a1nwc.:rwrite 11 a 1ack~ 
blJSeCI ocal variable'? k it sequence dependei:it . Or worse, 
!randomly caused by interrupt, . Overwriucn oodc? Undocu­
n1c1m.:d .; ea1ure: •• in the sCJth re )'OU'ii" linking 10'! And co 
11 p il ff, your program is too big. The oflware debugger. 
) 1oor program and it' ". mbol table can"t fi t into memory al 
the ame lime. Opell.ing a bk de . hop ·uddenly isn'I uch a 
blld id a. 

THIS DEBUGGER'SFOR JOU 
nnounclng die 86 PROBE "' Bugbu ' tcr. • fro1111 Al ron. in.e 

of 1the top-ten sore re <level per:; slc 'P beu r al nigl}l 
because Atron hardware-ussi..tcd d buggers. Becao ·c 1hey 
an cl real-time breakpoi lltl. ~ hi h i11sumtl)' d lect memory 

read and wriie . 
ow.. ~. ill!.the 6 PROBE. you have th apabili!ty lo sel ai 

qualified bret1kpoim, o th~ breakpoint lfigg.cr only if d1c 
~,,.ents re i.:oming n m the ~ rong procedure.- , o you don•1 
'have to be hal1ed by breakpoiinl from legitimate are You 
can :v fl de1~cl obseure• . quence-dcpend nl problems b~ 
copping ai breakpoint only aner a -pecifi chain o ev ·nL hllS, 

oc urred in a :·pecifJ .td r. 

Then, o you can look al the cause or the problem, the 386 
PROBE alllomatica.lly store. the last 2K cy le: of program 
execution. 11hough other debuggers may try to dio the sam 
thing. Atron i the only company in lhe worJd lo dequeue the 
pipelined trace darn so you can easil un<lcrsland it 

Finally, 386 PROBE·s mcgabyt~ of hidden, wri.lc· pmLected 
rnernosy ~~ore.s yours mbol table and debugger. -- t ) your bog 
co.m't roach the de bugger. And so you have room enough to 
debug a really big program. 

~· 1 .....· ,-.~.~ - -~~-\:~ -·=- ·. 
-:: -.. -;::-. 'l . ' .. - ­

-_~-z- ~·~--·;. - ~;~ - -\ - -~-~--;: ~ . 
~-------

- . ­--_.. --. -~ ... ·_-_,.._._._ ::=:._ ~--·."'~ ·-!:--­

COULD AGOOD llGHT'SSLEEP 
PUT YOU II THE TOP TEii? 

LQok at it 1h.i way. Nine of the top-ten oftware product in 
Hny gi...en category were creared by Atron 1v 1omcrs. Maybe 
lheir e<lge ·· - a good oigln's leep. 

CaH and get your free, 56-page bugbu ' ling bible toda)t 
Andi you're in the middle of a nightmare right 1:1ow, 

gil/C us a. purchase order 
.number. w~·u .DEX 

yau a ~weet dream. 

AAi·:M 
BUGBUSTERS· 

~,-ofAtnJmc.11.W·l~C'"l')n IQ!'lb)'--l!llJ 'i'lll.JO 

am. 2tl OJI lmllkl' ~ma Cud 

http:IQ!'lb)'--l!llJ'i'lll.JO
http:lfigg.cr
http:rtlaJ.td


WHAT'S NEW 

SYSTeM 

3Com'sAnswer to a LAN Workstation 

T h.c 3Stario:n/26, built VGA (800by 600pixds)lhat by the ;nerworlt file server, andyoocao·comnec:tapri:nter 
airou,nd ao, '.E[hen:ic1 i · 'useilJ in M'icmsoft Win­ 3Comsays. through the Cemtrol'lics· 

roea.l.a10 netwarlc, .i 3Com dow , Ati..oCAD, V:entura Widi 3Com's Mauss compatible para1Je1 port. 
Corp.' latest answer co n Pub1ishe:r, and GB Desk­ SNA Ga1ewaysoftwate/'canl Bach 3StHiotl/2B Ciln 

'nremge1n per ona. com­ top Pub1isber. combination, PCSIJCP, and r111nct:ion as a DOS wo1bta­
puter for the business Specificany, tihe 3Sta­ PCSJX S :sof'twa.rc, the tion or as im OS/2 W'01hta­
m Uon/2B molbef'board. com· 3S.ta'lion/2B provid:e fo tioo. The net"Nlltk opemting 

UnU.kc the 3Statioo lllat it biJl·C a ] 0-MHz 8028,6 c.ommunic t.ion wilh Sy . 'f ·tern oftwarc can be 
~plaoes, the 3St tion/2E mkroprocc sor with VGA lems Nctwort ArohitectUR:, 3Com' 3 + or 3+0pcn 
provide for graphic - nd graphics driver. to Smega· Trmsmissioo C.onm>t Proto­ m n.ager or oveJ I' 
,og putationainten.sive p­ bytes of RAM. an .Ethcmct colnntcmel Protocol , nd Nd:Wtic, version 2.1. 
plication such as desk .op wnoectioa•.l!.Dd . soohl for uyn.chroDOUS host QOMec­ Price: S249S, witbo ' a 
publi !!ins: and ~pnad- an optional math copro ­ tivity, re.~vely. monitor. 
beets . Ir also has , · fuster cesso1.. Wha[ Ibis wortsta­ You C8ll connect some pe-­ Cantacl : 3Com Col'JI. 3 l 6:'i 

clock tatc. 'The 2S6K-byte lion doesn't have is a di J:ipheral willl either of Ibo KlrfeTR.d .., Santa Clara, CA 
video di play buffer up­ drive-ma s, tor.age can two RS-232C asynchronous 9:5052, 408)562-6400. 
ports I.be higher iesruutioo ometimes best be mana~ serial ports (9- and 25-pin). Inquiry 1101. 

Laptops Fo ow 
Function 

T he Toshiba T52001 p­
top, an 80386-based 20­

MHz machine with 2 mega~ 
bytes of RAM and a VGA slo1, 
is a.ow the oompany's most 
powerful portable. 

The gas-plasma display has 
built-in VGA capabilities, and 
th.en: 's a VGA port for add­
ing a bigger monitor . It has l6­
gray-scale functionatity, 
wilh a resolution of 640 by 480 
pixels. Standard equipment 
also indudes a 40-meg byte 
hard disk drive and a l .44­
megaby!e 3Y.r-i11ch nappy dill: 
drive I.bat's PS/2-«>mpalible . 

The keyboa:rd i:S a 91-key 
AT compatible with sepanue 
cu.rsor-control keys aoo a nu· 
rneric keypad. [n a.II, lhe por ­
table weighs al most 19 
pounds and is about 4 inches 
thick- a lad heavy and prob­
bly 100 big for your average 

bric.fca.se . 
Each system oome with a 

f ull 1englh 16-bit expansion 
slot and 11 half· length 8-bit 
expansion slot 

Options include a.n internal 
2-megabyte memory rno<lule 
that· s compatible with the 

Lotus/I ntel/Microso.ft Ex­

panded Memory Specifica­

tion, a 2400-bit-per-second in-

1.crnal Hayes-<ompatiblc 

modem, and a carrying ease. 

Price: $9499 with 40-mega­

byte hard disk drive; $10,999 

with 100.megabyte hard disk 

drive. 

Contact: To hiba America, 

Jnc ., Informatioo Systems Di­

vi ion. 9?40 lrvine Blvd., 

Jrvinc , CA 92718, (714) 583­
3000. 

Jmq;uJry 1100. 


Hewlett~Packard's 
00306 

. he Hewlcu-Packard 
Vccua QS/ 16 is a 32-bit, 

80386-basod de ktop box 
lha:t' basicaJJy a sma.lter ver­
sion oflhe V~tra RS/16 
floor-standing unit. 

The QSll 6 can run MS­

T

DOS, OS/2, or Santa Cruz Op­
eratiom' Xenix . But HP Vec­
tra DOS and Microsoft 
Windows/386 arc iocluded. 
The be ic ma.chiioe comes with 
I megabyte of mc:rnor)' (with 
space for 16 megabytes on the 
motherboard) , a 1.2-mega­
byte .5 l' -inch floppy drive, 
aoo seven e.xpa.n ion slo·ts . 

Also anda.rd i a bard 
disk c.ontrol le:r, an RS·232C 
porl, and a. Centronics paral­
lel port. There's an 80387 nu ­
meric coprocessor socket and 
n HP Human lmerfacc Loop 

Port that simulcaneoo ly sup­
pons up to even input de.vices, 
ucb as a touchscreen, a 

mouse, and a graphics tablet. 
A 40-megabyte lmd disk 

drive with disk caching is 
ava.ilahle as an option, as is a 
14-inch color or monochrome 
di play and a 31h-incb floppy 
drive. An AT· tyle 101-key 
keyboard is also standard. 
Price: S199'5; $5095 wilh a 

S,EHD US YOUR NEW PRODUCT RELEASE 
We 'd like to coruider your product for publicat.i.on. &nd us full 
iriformarion, including its price, ship do.re, and an addrus and 
reltphone nwnbtr whert ~ers am ~l furthu in/orrruu on, Send 
1:0 ew f>rod.ucrs &Jitor, BYTE, One Ph~nix Mill Lant, Peter­
borough, NH 03458. lnfermac.ion con1ai11.ed in rh~ items is basM 
on monufacru~rs ' wrintn srmt~ts and/or ltltph.()11.t int,trvitws 
wirh BYTE reporters. BYTE has 1101 fonnally rtvitlW'd each product 
memloned. Thtst irtms, along with additional new product 
t1Jt11()1l11Ctmen1S, are posted regularly on BIX in 1.ht microbytes. .rw 
amJ microbytes.hw con.feren.ce.s. 

40-megabyte hard d.isi drive. 
Contact: Hewlcn-Packard 
Co., [nquirics, 193l0Prunc­
ri~ge Ave., Cupertino, CA 
95014, or call HP as listed in 
yoor local white p ges . 
Inquiry 1102•. 

The Portable with 
a Desktop Punch 

. porting a 20-MH.z 
802&6 miC"roproccssor andS

weighing much less lhs..n its 
desktop cOU£in is th.e LCD­
286 portable from Scantech 
Computer Systems. 

It come-. ta.OOard wilh l 
megabyt·e of :i::ero-WDit·Slale 
RAM, a 2JQ..megabyte ha.rd 
disk drive, and a 1. 2-megabyte 
:5 14 -inch floppy cli sk drive. 
The LCD s.cre,cn is 80 columns 
b'y 25 ro'WS. lnside the roa­
ch inc are three foll-length and 
two half-lenglh slol.S . 

Support fo:r CGA and EGA 
graphic: i al.s.o available. 
Price: $349:5; S-399:5 for 
CGA venion; $549:5 for EGA 
•'Crsion. 

Contacc: Sca.moch Computer 

System , foe .. l'298 I Ramona 

Blvd ., Unit l&H, lrwindaJe, 

CA 91706, (818) 960-2999. 

lnquJr)' 1103. 


DECE.M B:ER 1988 • B·Y T E 6'1 

9 

http:con1ai11.ed
http:publicat.i.on
http:ntel/Microso.ft
http:bric.fca.se
http:sof'twa.rc


WHAT'S NEW 

PI!RIPH B RALS 


Tapes Store 
Gigabytes 
at F~le Servers 

- ecai.use.ne.tworks areB·generally wing cen1:n1l ­
filc-server ·1ccb:oolog;1, 

wh.crc I.be main memory back­
up system need ~o be localed 
at the file servers, MIS manag· 
ers. am i11te:rested i11 gigabyte­
capacity tape s1or:agc. 

The portable M y:nStre.am 
2200HS al lows for backup of 
mo:re thaoi 2 gigab~. of data 
on a 1cnuwable and rewritable 
8-milli!metcr cassette tape. 
Dat transfer is: rated at 250K 
bytts per s.cooOO. aD:I May­
oa.nl 's ·tam:lard mu]titaslcing 
oftwarc is il'ICll.lided . 

A00ut I.be izc of a h11rd 
disk dri'i'e, dte 22.00HS is 
based OD bdi.cal-s.cao leCh­

nofogy. Th.is invo.h<e magneli­
cal ly wrili11g 011 the tape in 
thin dilq!ooal snipes., reducing 
lhc ize nore ry for the 
Maxell cassette 1apes..Each 
ca.ssene tape is slightly larger 
Lhan a landard a.udiOC3iSSC:lle 
tape. 

~eatures include rea.d­
ruter-write error checking .and 
.au1omatic newrite, an error­
conection code mat: correcl.S 
up ~o 264 bytes iiR e cb.da1a 
block, and a head-'UHapc 
speed of 150 inche per 
second. 

Thie software h t'lli'O main 
featu.JCS to belp you ma.intain 
up-to-d:ue files ..Yoo can save 
backup spe:dfic tions in a 
cript file to autolnllte routine 

backup session: . Yoo en al o 
make !he routine backups 
au1.omaticalJy using a back­
ground program called 
Au1.obact. 

The Archive featun:: saves 
hru:d disk pace by making: it 
easier for you 10 tra.n&f~ in· 
active hard d!isk Hies milo a 
backup ,ClWC(te . The basi.c 
XT• aoo AT·con:watib e pad•· 
age in.eludes software, drive, 
corurollcr cards, cables,. nd a 
c~lte. PS/2 is offere.d as an 
option , 
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Cootad~ Ma,ynaro Blectron· 
ics, 460 Basl.Semo.ran Blvd. , 
Cauelbcrry, PL 32707 . 
(407) 33 l-6402. 
lnqulry HIM. 

Portable Printer 
with Desktop 
Capabiliti,es 

. .be ExpressWtitcr 3 l l is 
a compa.ct, l 1·poond, 24­

pio !etter-quali!ly printer that 
prints ~ 80 characte.rs per s.ec­
ond i:n draft mode and fea­
twes 11 mllllimum resolution of 
360 by J(JO dots per inch , 

lt includes a 16K-b~1ce IYuf­
fer wilh an a.dditi.ooa.I 32K 
b~ aivailable through: an 
optiooal RAM card that ca.n be 
used as a buffer or for dO'Wll· 
loodabie fools. Th.me resident 
emw ti<ms i.oclooc Toshiba/ 
'Qume, lBM ProPrintcr, and 
Epson LQ Series. 

Resident foots in.elude 
high· pe.ed dnlft, Courier. 
Pmtige, Elite, ooodcased, 
and proporti.onal. Paper can be 
as wi.de as l0 inches . 
Pl".k:e: $.589. 
Comtact: Toshiba America, 
l nc., ~ nfo.rmarti n SyslCm 
Divi.sioo , 9740 ]rvine Blvd.• 
lrvioe. CA 92718 . (?14) 
583·3000. 
InqW:ry Ul)S. 

T

Gijabytes for yourfile server. 

Price: S699S; $7095 for PSl2 
mode.I . 

Scanner Handles 
4388 Pixels per tnch 

Nikon h s 11 fuJl-oo?or 
film scanner or graphics 

ort a.mid de!lk:top publish iag. 
h 's the Nik.on LS-3500 film 
SC3nner, and il teads both. 
color aad monochrome 35mm. 
film positives and ncg.ativcs 
directly. 

ExisLi:ng film scanners use 
~pi:li.Cl.-pcr-inch reading 

resolucioo. The LS-3500 v/11 
read ata resolutiom of 6 i44 by 
4096 pixel , or 4388 pixels 
per ioch . Jt C8ll be COODC(;ted 

to oompulers through RST 
232C and GPIB i.nlierfaccs. 
with half-1.ength cards sold by 
lllfilly oompallies besides 
Nikon. 

Operation o.f lhe l I- by l 5­
by 6-i och, 13·poood scanner 
involves pl.acil!'g the 3Smm 
slide in lhe film hokier; the 
scanning sequence smts im­
media1cly. A CCD clemeont 
lrip, oon i ting of 4096 cle­

ments in a \'Cttica.1 bar, l:'C~ds 
im.age: data in lines as the 
film passes i.n front of the 
CCD chip. The film p · 
three times i.n front of the CCD 
el.emem:--ooa1 each for blue , 
green, and rcd-wi1h 6144 verT 
tfoal increments scanned for 
ecac:h color. 

The image data i aut.om t· 
i.cal l;o, 00G1in001i1Sly trans ­
ferred to 'lhc computer for 
processing. At I.he GPIB nm: of 

750K bytes per second, a 
4096-byte vertical suip is 
lra.nsfemd every 5 m.111 isec­
oo.ds to lhc host CWlputcr bus . 
The 6144 vertical readiags 
take 15 ~oood e.ac.11. with 
thTCe vertical feadi.ogs per 
slide,. totaling 4:5 s;ecoods pct 
slide. 

Once the i.mage is stored ill 
;oour PC, XT, AT. or Mac U, 
rou can oombinc I.be image 
data: willtl word procCS'Sing data 
:for pri1ning, or you c:.an slorc 
che image on hard disk, for 
e:u:mpl.e .. 
Price: $999:5 without GP!B 
c.a.ro (wbict:i is priced about 
$450 from ol.llet vendors). 
Cootact: Nikon, Inc .• Elec~ 
trooic Imaging Divi loo, 623 
S1ewan Ave. , Garden City, 
NY l 1530, (:5 .16) 222-0200. 
Inquiry I UDi6. 

Ventek Upgrade.s 
VGA 

T wo pages ide by ide or 
one page wilh a.display 

rcsofolioo of 1280 by 1024 
pixel are two of I.be fc tures of 
Veatek' . l'--compatib!e AT 
2000 desktQp publ ish1ngJCAD 
system. 

The sys1em oonsisa oi· 11 
boam with built-in. VGA and a 
20-i.nch moaito:r. Ea.ch booed 
includes proprietary hardware 
for updatiag a s.tandard .64(). 

by 480-p;i~J S(:teen .at 1wice 
lhe rate, Ventelk claim _ 

I•I ils high·resoluiion 
mode, drivers 11rc supplied for 
Microsoft Windows, Auto­
CAD Ventu.ra Publisher, 
GEM , Lolu l-2-3 , and 
Wo:l'dfcrfect . Willi I.he MS­
Windov. dri~·e.r , you can use 
A~d\IS P~geMa.k:er, 
Price-: S269S. 

Cootact: Vente.k ColJl-• 

31336 Via Col.inas, Suite 102, 

We:sdake Village, C.A 91%2. 

(818) 99l-3868. 
hiq,1Jiry U07. 
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l>ur pad orours? 

Hyou perform ~~..•••••••••••' le:xt anywilcre 10 

ralculalions, !he answer 
is oorious. 

fathCAD 2.0. 
Jl's everylh~ng 

1uu a:p;preciate abou1 
work,ing on a scratdi· 
pad-simrite, rree·form 
math- and more. Morn 
spieed. More aoo.nacy. 
fore ftex.ibilih'. 

Just clerine your 
Ya:riables and enter your 
formulas anywhere on lhe screen. MaihCAD 
formals your equalions a.s lhey're t:r'P£d. 
lnstanLly cakulaie.s the resufts. And displays 
them e.'l:lldl}' as you're used to seeing 1hem ­
in real ma1h nOlation, as numbers. !ables 
or graphs. 

MathCAO i more lh.':man equation 
solver. Like a ~ratchpad, it al'lows you lo add 

support your work, 
and see and record 
ei.-ery Slep. fou can 
lry <1n un limited 
number of wnal·ifs. 
And prinl yom 
enlire calcu lation as 
an in1egra1ed docu­
menl ltm! illlfOne 
raJJ understand. 

Ph1i- fa!hCAD 
is loa~ with ~werfol 

built-in fe.l!Ures. In addition to lhe usual lrig· 
onome~ric and ~nential runciions. it 
ir1dud buiil-in ~alis:tical fund ions, c.ubic 
s:plln~ . foutier 1ransforms., and more. lu.lso 
hand.Jes oomple)! numbers and unit corwer· 
sio:ns in acompletel,y lransparent way. 

Yet, MalhCAD ii; so ea!>)' lo Jeam, you 'II 
be using ii fu ll power an hoor arter )'OU begir1. 

Wliai more could yoo ask for? HO'rli' aboul 
lvro new apiplicat ioll\S packs lo increase your 
prnllooivi1y? 

The Ad~·anced M11th AppiicalioDiS 
Paek includes 16 applqratloos I ike igenvalues 
and eige11ve::.tors ol' asymmetric mairix, solLt­
liol'liS nf diiferen1ial equaiions, and pol)•nomi.al 
least·s.quares fl1 . 

The Stadllie11 ApplicatioM Pack tefS 
you perfom 20 standard slallslira.I roulines such 
as mullipte Iinear regres:i;icin, combinaljoM and 
permutaJ:ion.s. finding tile median. simulating a 
queue, frequency dist:rlbutions, and much mo.re. 

MalhCAD lets youperformcakulaiions in 
a wa)' 1hat's faster, more nalural, and les.s error· 
prone than theway )'00' re doing1hem now ­
wh.eit.her you use aca:Jcula1or, a spreadstied. crr 
programs youwrile yourself. ~ oome cm O'l'ef 

~o MathCAD arnl join 45,000 enthusiM!ic users. 
ror more informalion' co:nlact your dearer 

or call J-800-MATIJCAD ~In ~A: 6!7'577-1017). 

Rtqui1es IE~ PC" @r com~Me. Sl2Kil RAM, raphici. c-vd 

llj.lj 1'(:0 -.....I e...n... lllrl.neo c..,.,...... 


!UK.I.I loLaJ&JI. 1...­ Math CAD. 
IM• L'bSofl. l11c... OH KffldallSq., C::..mbriod~ . Miii. m21l9 
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WHAT'S NEW 

ADD ~ INS 

Faxes Almost Send 
Themselves 

An oo-board SOJ S8 
microprocessor !cits the 

9600-bit-per-second, ~ • 
lc:ngtb rr Fax 9600 PC boanl 
transmit to I.he 3 111iJlioo 
Group mfacsimile and PC 
fues in the wortd, according 
to I.he manufacturer. 

Group m (de.ootiog the 
best facsimile standard using 
analog telecommunications 
tra.nsmi~ion) limits the data 
rate to 9600 bilS per second. 
Group IV facsimiles can travel 
at up to 64K b:its per second. 
But Group l V requi.m; digit'21 
telecommunications trans· 
misston- ometh ing telephone 
oompanics are working f u.ri­
ously toward but that isn't cur­
rently anilable oo more than. 
W percent of all tclccommuni­
catioru lines. 

The JT Fax 9600 PC .s de­
signed with a proprietary 
"convert-and-send capabil · 
ity," Quadira.m claims, which 
automatically strip& out 
pri m.cr-<ommand sequences 
and subsequently converts 
the fil.c IO ASCU and to fax 
format as i1's transmitting. 
For on.e page, ii L kes about 30 
seconds. 

Software is memory resi­
dt!nt, using l90K bytes of 
RAM. Sh.oold you need that 
RAM for a memory-int.en ive 
application, for example, you 
can remove Lhe soft'W'lltt! from 
active memory willh an Ex.i1 
command al th.e DOS prompt. 
Anotber helpful feature per­
mits tran mission of faxes 
using the software Print com· 
mand so a fax can be sent from 
the screen from 11 stored file, 
o:r aea.ted from previously re­
ceived faxes or scanner iapul . 
Reoeived f . cs cao be dis­
pla~-ed on-screen, stored on 
disk. or output to a.dot-matrix 
o-r laser prin~cr . 

Qwulram adds luxury 9«XJ fw: board. 

0th.er feature include a 
graphics/text merge, a h.igh­
resolution mode, and a com­
pressed prim mcxte to reduce 
spreadsboets to 81/i ·by· I l 
size. 
Price: $795 . 
Contact: Quadram, One 
Quad Way, Norcross, GA, 
30093, (404) .564-:5.566 . 
Inquiry 1109. 

Double Your Disk 
Capacity 

T he Di kDoubler i a 
ha.If-length card that dou­

bles storage capacity on a.II 
yoor disk drives-floppy 
d.rives, ha.rd drives, and 
RAM drives. 

It uses a proprietary data­
comprc ioo 1echoology and is 
c-0mpatiblc with lhe IBM PC, 
Xi, AT, and compatibles that 
operate u.nder DOS 2.0 or 
high.er. The DOS shel.I, a TSR 
(1erminate-and-stay·resident) 
program calJtd DD. COM , acts 
to compress and uncompress 
the files as they arc handle.d 
by DOS. 

The interface to the disk i 
interactive and does not re­
quire that the entire file be 
uncompressed for use-it auto. 
ma1ically compresses and un­
compre scs only th0$C being 
addressed. 

S)>stem files with the ex­
tensions .EXE, .COM, .SYS, 
.BAT, and .BIN aren't 11uto­

ma1.ically compn:ss.cd or un­
compressed because DOS 
can 't xccognizo them in a com­
pressed me. But you must 
manually compre the e file: 
for them to work with the 
add-in . 

The Disk.Doubler v.'Orks 
best with English text , I.bough 
there arc algorithms for data 
i.n the form of spread.shc.e and 

d.BASE fil.es. Compression 

ratios vary, so some disk C-41· 


pacities could be more than 

doubled . 

Prkle: s189. 

Contact: Datran Corp., 2505 

Foothil l Blvd., La C~ta, 


CA 91214, (800) 332-0456; 

in California, (818) 

248-8"780. 

Inquiry 1111. 


A ''Foxy" 
Development 
System 

T~~':~~1~::.s 
RTX 2000 real-time proces­
sor come bundled with a sof1­
waIC development system lhat 
include a f'ort.h optimiiing 
compiler, editor, and run 
uti.liry operaLing from MS·· 
DOS. 

SC/FOX den.ot.es the 
ma.nufactUrtr, Silicon Com­
posers, and the ~dea of the. 

para! lei coproces.:sor, Forth­
OpLirnized Express. All yoo 
add is code, and yoo can per­
form mult1ple applications, 
including real-time control, 
image iid signal processin,g, 
dal.ll a.oquis.ition and comprcs­
s.imi, and computation· inte:n­
s.h-e appl ical.ions. 

All nonmemory access 1o­
struct.ions =cute in ooe dock 
cycle. Memory occess in­
truclions execute in l wo 

cyc!es. Up to five lligh·Jcvel 
Forth insi.ructions c.a.n be com· 
b1ned and executed in paral ­
lel in a single c!ock cyde. 
Pr.Ice: $1995. 
Contact: Sil.icoo Composers, 
Joe ., 210 California Ave .• 
SUite K, Palo Alrn , CA 
94306, (415) 322··8763 . 
Inquiry U 10. 

Fiber Optic 
lnteg1ration 

P roleon has introduced 
integrated toke.n-ri~ 

cards for its ProNet IO, 
wh ich the company da.ims was 
the firsl commercially avail· 
able token-ring ootwork in 
1981. 

These new card , model 
number pl307, nave the opti­
cal fiber connection with an 
SMA 905 connector di.rectly 
on th.e card rather than oo a 
separate box, which !he: c.anls 
plug into wilb shielded 
twisle<l-p.air cab.ling . 

Proteon 's shi.elde.d twiste.d 
pair (unli.kc the unshielded 
twisted-pair cab.ling inst.aJled 
by ielephone companies) 
allo.vr.; Lransmission disumcc:; 
of up 10 160 me.ten. 

Each pl 307 pl111gs into I.be 
CJ1:pansion slot of an l BM PC, 
XT. AT. or compatible. 
Price: .Sl200. 

Contact: Proteon, Jnc., Two 

Technology Dr., Westbor~ 


ough, MA 01:581, (6 17) 

8~8-2800. 
Inquiry 1112. 
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Why Paradox 2.0 makes your

network run like clockwork 


Paradox run smooth l • . intellig nlly 
and o e-ransparentl that multiple 
u' r · can access the same data at 
lh same lime- withoul being aware 
oF each other or getting in each 
other' s wa.y. 

Wi1h Paradox new travel fast 
and it's alway accurate 

Paradox automatically updates itseH 
with a screen-refre t1 Lllat en ures tha t 
all the data i up to dale and accurate 
all ll1e lime. Record-locking. Paradox­
styl . safe uard data inte ril by 
JJre\renting for example. two dirferent 
users from making change to the s.am 
record at the same tlme. 

- ,. - ,.., ..11111r.e1-* ­
To111>Pn;)J• 20or"'i'l"*J Paci; Ml pl)>twd 

• - ~M.w>:ed !-2~ or~ 
• 	 lCtwn ll'U 3Gofn 3+ ClllO'Jll:'cl ~ .,._ 1 0 I 1 

°'~ • 	 " ' et11111Q111PC . \ PCLCQ!Aru ~ \ 
PtC>µ'll..,.Wl 1 12or ,._

• '°"" ~r-- •~ or 11q1t1
• Al! Tsi.1rl '<!<SOI I DI ~ 
•·~vu.ts .,.sao>2 1~ 
• 	OU. \ WllO.t- 11111 ... ·.~~ oos 

~I nHn!alh _ 

S)'tr. t,...rr.-ir 1., ll• ~,_. ....•t•It.. 

• DOSJIDI~ 
• W. RMI 
• • ..., (a!"llfWo'l GI rw~ llO!»J.<1 no osa. o-rwn 
• 	~ -onlCITTml. cdcir GI EGA - • ~ 

..,..~ BW ml:rl.I "1~'1~ ~ 
"°'1!0!~ •~ 111tmm.Gllw~Wi'Q~ 

R .. .lft4 lrtliW 

ili'nb, l!li • ' 111 '*"'"' Cl J.ru Im.a !! I ~ 
r ClW tr:n nl 7M:D rs=n n ~-=~ s ni1mIU ti 

-~~· · -- lllll4l 

'' When I s.aw lll record-locking and 
au t.ore Fresh l n a tion. I couldn' t 
be lieve i . Here was a true network 
a1>plic<1.tio11. a program that can actu­
all. take advam.age of a network LO 
provide more features and runclion . 
th ings that ain "t be done wi~h a stand­
alon PC. 

Aaron Brenner. l.J\ ' !'atia1.Ine 

With Version 2.0. Paradox become a 
sophi tic.at.eel multiuser p.roducl that 
iloo ts an Impressive select.~on of data· 
produclion f awrc ·and passwotd­
security levels. 

Rusel D·Marla. PC Wee~ , ., 

Paradox mpon.ds ins1anlly to 
"Quei;r-b -.&ample" 

The method you use w ask questions 
i called Ou ry-by-K~ampte. lnslead or 
pendi n.g Li me figu ring 01.1 L how lO do 

the quer , you si mp1J' g l vc Paradox an 
example of the results you 're looking 
for. Pa radox picks up the example and 
automatica ll y seeks the faste t way of 
get.ting t-he an wer. 

Querie are fle Ible and lnt.eractive. 
nd in Paradox. unl ik in other data· 

ba . it" ju t as s.~mpl t.o qu ry mor 
l11an one labl as it i t.o query on 

'' Th program ele@amly handle 
all lhc chores of a multi user dataoo e 
sy tern with llul or no ·ffort by 
network user . 

tar ·Coo~ and teve King. 

Dat.11 Based Ad~·1sor '' 

'' Paradox . . . has quickly become 
the stat.e·of-the-art product amo11g 
PC database manager ... Paradox 
till rei )ns supreme a the th inking 

u r· DBMS. 

Jim Seymour. PC Magazine '' 

Youdon't have to be ageniu 
to use Paradox 

Even ir you ·re a beginner. Paradox 
i the only relational dai.aba e manager 
that you can take out or the box and 
begln using right away. 

Because Paradox is driven by tile 
very !al st in artificial int.eltlgence 
technology. i~ does al mo t. evecythlng 
for au-except ta e i!Sel f out or lh 
box. (lf you 've ever used 1·2·3*' or 
dBASE.• you already ·now how w 
use Parado.. I has Lotus-like menus. 
and Paradox documentation includes 
"A Qui k Gu ide wParado ror I.illus 
User " and "A Quic Gu id to Paradox 
for dBASE u er : ·) Paradox. il ma ·es 
your network or . 

60-Day 1oney-back Guarantee• 

For a brochure or the dealer aeare ! vou 
Ca!J (800)543-75 3 , 

BORlAND 
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WHAT'S NEW 

HARDWARE • GRAPHICS 


Grabbing Frames 
Compatiblly 

T he Var iable-Scan lOO­
AT, an AT-comp tible 

image pro¢cssor, works wilh 
mom non tandaro \lideo sen· 
soi-s Lha:n any other board, 
claim the manufacturer. Of 
coarse it lso W'Ork s with all 
the standard ..:ideo sen ors as. 
well . 

The board , from Imaging 
Technology, u,ppons image 
a.oqa:isiti.on o:f ·up to l0'24 by 
l024 pixels on RS-170 and 
CCIR cameras, as we;H as O.li'I 

CCD SC:lilSOrS th.al.don't con­
form to fixed tndu$1ry Sit n­
danls such as li.nes.can. fast­
frame-ra1.e area san, X-ny. 
and h.igb-rcsolu1ion ca:meras­
wbich. arc used for many pc· 
cia.liud applic.atioo . 

The VS IOO-A1' inc.ludes a 
tri,gger that 11 Ilaws I.be board to 
be synchronized with exter­
nal e¥ents, which heJps .in cap· 
tu ring images when 11 :pan of 
a conveyor belt pass.cs under a 
camera for inspection. 

A 768- by 5l2-pi~I 
:image-caplure mode provide:· 
for square pixel acqu.isition 
and dispJay when wod:.ing wiU. 
CCTR ca.mens. A program· 
mable ga.io and level is used 10 
correct fluctuations In 1i,ght­
ing and to interface with non­
suindam \l:ideo , ignab with 
output levels. A digital ir.ipul 

pan eliminates Lhe interim 
digitalion. si:ep iflhe vi&:o sen· 
sor ou1puts digital datil 
dircclly. 

Software support comes 
from a library that .includes 
11.boul l :"10 high-level image· 
proccssilqi and control func­
tion . I ncludcd arc f uncti.oos 
that impro~·e Lhe sign11.l-1£e>­
noise ratio of th.e captured 
image and find edges. 
hlee: $449:"1 ~ $995 fm lTEX 
lOO SO"hwa:rc. 
Cootac~: [magi.ng Technol~ 

ogy , Jnc. , 600 West C11m· 
mi ngs Park,.Wobu m, MA 
Ol801, (6l7) 938·8444 . 
lnq1d:ry I U 3. 
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YS 100-ATgrubs nonstandard images. 

Workstati,on-OuaHty 
Graphics 

T he A. .rti. l ~ign~r 16 

MC 1s 11 l6-tn1 Micro 


Channel card for l664- by 

J200-pi :i:.c:I resolution for 

mooockrome appJ.ic,11tions. 


De igned by Control Sys· 

lems, it !Iupporls the Direct 

Graphics [nterfocc S1.andard 

developed by Graphic Software 

Systems lhroDgh on-board 

firmware . 


DGIS dri,,.ers :rupporl 

VersaCAD, AuooCAD, Pa,ge­

Make'r, Venn1r:a.Publ i her, 

Lotm 1·2·3, CADvance, 

P-CAD, am:i othe~. 


The A rlist .Designu 16 

MC conLrol ler incorporates the 

Tens [nst.rumrmts 3401.0 

microprocessor, which uses 

dispJ.a:y-list processing tech­

nique fo.r 5-~U PS RJSC per­

formanoe. Thi reHC\'C lhe 

hi:if>t CPU from comple:i;: pf!.l­

cessi ng tllSks associ.awd wilh 

graphic: ' algoritlun · and wfl ­

wa re emulacloo, for e:u mp!e. 

lt is especially useful in cus­

tom graphics prog:rammin,g ,. 

lhe manufacturer d.11im . 


Operation can be either 
J bi1or 2 bits per pi :tel, s.o.fl­
warc-sclcctablc. The display 
window of 4096 by 2048 
pi ds or 2048 by 2048 pi JI.Cl ' 
i d.isplayable memory. 1n che 
2-bil-pu·pixe.I open.ting 
mode . foo.r shades of gray 
c.a.n be displayed. with 11 reso­

!ulioo of aboul IS-Oi dots per 
inch on a page-size monitor. 
Prkif.: $399.S . 

Coot11ct: Conc.rol Sy~terns , 


[nc . , 2675 Palton Rd., St. 
Paul, MN 5:5113 , (612) 
631-7800. 
I mplr)' 1U4. 

Kit Trans~orms 
Your PC into a CAD 
System 

CADPak: includes C"i'Cry­
th ing you need co nan ­

fo.rm your PC i noo a CAD 
syS!tem, a;rs de'o<eloper OTCO 
Corp. 

Thlere's 11 CADcontroller 
graphics controller,. an asyn· 
chronous communications 
adapl.C!:r, a mi.cm Digi·Pad dig.1­
tize.r, I megabyte of extended 
memory, nd soft'M!re . 

The controller offe l024­
by 768·pixel or 800- by 600­
pi irel re.solution , interlaced or 
non.in~eilaced color graphics, 
a.nd a Hita.ch i Advanced CRT 
Contro.Her . 

The Micro Dig;i-Pad digi­
ciz.er work in a ll- by l2·l nch 
active area and includes a 4· 
button cursor wlth B·inary Sty· 
lus with two barrel swi1.ches . 
Thle software disk drivers arc 
iuclucled for AutoCAD Re­
lease 9, Vers:oC.A.D, Generic 
CADD, and others. 
Pritt: $999; S1489 with I 
me.gabyte of RAM. 
C~mtaet~ GTCO Corp. , 712:"1 
Rive.:rwood Dr. , Co1umbla , 
MD 21046, ~30 1) 38\ ·6688 . 
l'Oquitr. U 15. 

Scan Converters 
Enhance Graphics 

T be RGB_Nide olink con­
verts m1erociompu1er 

video gn.phics to NTSC 
video (cdevi ion) forv tdeo­
taping, video projection, and 
video tran.s.missiolil. RGB prc­
\1 im.I I;' offe:recl .scan coovert· 
ers d.esigned onl)' ror work­
stations made by ~u.cli 
companies as S·un and Apollo. 

The l\ofac Il-, PC- and 
PSl2~ompatib!e can oonven­
ers offer 24-.bic oo!or and 
!'Ca i·lime perfo:rmanre as long. 
as YQU have an EGA or a 
VGA frame buffer . 

An optional RGB/Vide~ 

link Plus includes a built-in 
video mixer lM l eltows you 
to overlay c-0mpmer graphics 
over live video-in windows 
or in 1he backgroun<I., for 
eiutmple . 

The main feature of both 
RGB dedica1.cd image procel! ­
ors isa proprietary filcer 

Lhat eliminan;e 1he nicker 
problem, ROB claims. 

Thi.u fticke;r problem gen­
eral ly ac.companies int.crlaced 
video l.nlnsmissi.on. The fil­
ler makes possibile a composite 
tclcvisioo image similar 10 

I.he original compute:r imag.e in 
stability. 

The RGB tdeolini: .ac­
cep1 full· creen, .oonlnter· 
la1;~ ROB inpu.t _Pd pl'lr 
vides genlod:: , sync 
generation , Md encoding to· 
oocpul the NTSC video. Com· 
pleite scan conversion is ac­
compljshed io real 1ime. The 
RGBIVideoli nk require$ no 
sofcmre mo<lific tioos, a1KI it 
doe n" caffect performanc>e 
of lhe ho I or i l~ RGB rnooi1.o:r. 
Price: $9900; :S.l l ,,400 for 
the RGBfVidcollnk Ptus. 
Contac~ : RGB Technolog)' . 
2550 i mh St. • Suire 114, 
Be·d:eley , CA 947 10, (415) 
284-4330. 
lmp.ky U 16. 

coruinu.M 

http:l.nlnsmissi.on
http:dedica1.cd
http:a.oqa:isiti.on


~if.. e easy 
ways to boost 
your BASIC 


Pao 
Programming Llbmry 

Announcing PB.dBASVerslon 3.0, now with 
over 335 assemb'IY routines to really kick 
Qulc BASIC and BASCOM Into high gear. 
BYTE magiu n.e cal Is PaoBAS a " Su per­
cha~ger for QiuickBASIC". Thousands of 
pr~rammers rely on PBoB.u to make their 
IUe easier a11d Lo·enhance the r programs 
wl~h 1eatures llke: 

• An IOO•page 3-par1: im1n111I 
• Fult.tea.tuired wlnc:low.l111g 
• Screen anap&bota (Ted • Graphlo:.) 
• Stti'ng, array. and POlnter sort• 
• L1D11tn11ng· f11t me UO 
• Full mou• • · • upport 

Create dan:Hn g screens 1n text mode, CGA, 
EGA, VGA or Hercules graphic modes. Sav.e 
and ~estore screen snapshots to aua.ys, 
IEMS memory or files . Full featured w'ndOw· 
Ing to meet ~he most demanding lobs. The 
PBoB.d s.ya~em ot v rtual screens allows 
you to draw lull ·Or' partial screens to 
memory, and then snap them on in an 
eyebllnk. You can even create vll1ira1 
screens far larger lhall lhe display screen. 

S•lck of running out of string space? Store 
hundreds ot K In n•urneric arrays or mega· 
bytes In extended or expanded memory. 
Tired of using a kludgy SH Ell ,o DIA to 
read a directory or archive mes? Scan sub· 
d lreetorles or .ARC mes using wild-cards 
and s.tol'e thousands of tile names, dates, 
and times Wish you could drag a w1lndow 
con~alnlng text or a menu lir·ound tile 
scr.een wHll a mouse? ll 's ea.syl 

P"aoBMI gins you a comple1·e set or 
blu:lng1y·,fu·1 Ule rou!Jlnes. Read Oil' write 
huge chunks cf data al acli.P1w~th flll'·e lloc • 
Ing arid error h8lidllng $0 that r,ou can even 
use them 1111 subprograms. You II never want 
to use BA$1C's flle f/O again.I Sort data with 
lightnlng fast array and pa inter $Orts. 
search mes or arrays al assembly speeds. 
PaoBD also has over 200 other essentla 
8811/lces ll'leludlng handy string, date, time, 
directory and an:ay manlpulaUon, string, 
screen and data compression, 'ul mouse 
suppof1, valua:b le equipment and Input 
routines and taster •replacements for most 
BAS«C commands. 

Whetller you are a pR>feaslonal or a novice, 
Pll08.ai will boo8t your BASIC •In ways you 
never dreamt PoSSlble. Pllo8A9 allows pro­
feaatonals to a.ave ' 'lme and work and lets 
no\lices 1111iflite p110feufonal-quallty progr8R'ls 
quickly and easlly. AUer all, how much rs 
a few hundred hours ot your 11me really 
wonh? 

iFor all versions of QulckBASIC and 
BASCOM lncludlng BASCOM 8.0 for OSl2. 
Jun 11aoo1 

Rw TM 

On-Line Help 

Fbr PBoBAS 


PnoRBr provides pop up help for the 
routines n PBo'B.u and is an extens on of 
the Oulctc,BASIC proorammlng·environment. 
Find hel.p on any routine with a ew It~· 
strokes or mouse clicks. Po1>11P an ASCII 
chart , calculator, scan code module, ·box 
dl1L11ram. your own help intoimatlon or 
almost any OOS program via a hol·kev. 
Just JSAOOI 

Profeu1oaal 8cneJl 
~t819tem 

1PaoScu:1:N Is a fulMea1ured screen,.gener­
a1orledltor that will save you more desl:gn 
and coding time lh&l'I you .ever thought
!PQSslble. PBoScaa:N treats. screens like a 
word proc.essor treats text to provide com­
plete control' over cha.ra<:ters, colors, and 
placemen!. Oesl.gn In.put screen.a with up to 
130 fields and 19 pre-clellned and 2 user­
dellned masks. Uge 1~8ASor the Includ­
ed BASICIAsaembler subroutines 10 access 
the screens. No kludgiy code generators 
hefel Comes with subroutine SO'UfC'l!, exten· 
slve on-I ne help, and a 285 page manual. ,........... ­
PBO~TM• 


PBOM4TH is ai co11ectlon of over 150 higll· 
leve'I routines that provide mathematic~ 
functions and operations tor programmers 
who often wofil< In rnathem.atic.s, sclence.1 or engineering,, Comptex variables. real ana 
complex matnce.s, r·eal .and complex trigo­
nometric and hypert>o'llc functions and Ile.Ir 
Inverses, solu1fon of linear .equations In. 
tegraHon <1Ulerenti1U equations, Fast 
Fourier transforms and many o1her userul 
routines are provided. 

Foryears Fonran has been the lang,uage ·of 
choice for aclentmc and engineering ap­
pllcallons, but It lacl<:s many of the useftd 
reatures ot QulckBA.S:tC. PooM&nt con­
1al ns. most of the Fonran mathematical and 
numeric functions and alfows ~01.1 to easlly 
1ral"lslate Fortran code ~o BASIC or wr te 
new progrerns In BASIC Willfe retalnlng For· 
tran's numer~cal prowess. 

The PBoM&.TR manual Is over 200 pages
and provides a complete descrlptlo11 ot 
each routine, Including any algofit;hm and 
the mathematical 1ormula the ro111lne uses, 
shown in standard notallon. Fo Q.u ck· 
BASIC• and BASCOM 6 only. Just $n.OOI 

cum in°"...-s.ncw ~ 

The T·ooLl(n Is a c0Hec1lo·n of assem'bly 
and BA.SIC modu les that use the PBoBAB 
l ibrary to save you even more noura.of g,run1 
work . Why spend hundreds of l\ours. H)• 
Inventing lhe wheel when you can Just plug 
In TOOLKIT modu l·es l lke: ­

• Menu Gener•t·ors 
• Faat B·tree Indexing 
• M'lnl·edUor wllh woi'd·wrap. 
• Pa.t.ch .EXE fHH 
• Protected etor~• areas 
• Jullari c:l•t• rou.01111 

The Tooi.Kn also incl'udes ctock, caJenclar, 
windowing, BCD math rou ine.s and much 
more, com plete with BASIC sour.ce code 
and a oomprehen.s.lve manual. The PBoB.u 
TooLiKn adds capabUllles and h.elps con· 
serve your most vaJuable as:set or aJl-ltme! 
Ae-qui ires PBoBMI! . Ju.s~ $99.0Cll 

Pao~ 

TELECOMM lboLKrr 

The PaoB&a T UlCo:rAt Tom.Kn Is a col­
le{;t ion ol hlgh·ltiv.el communicalio.ns 
mod.ules that you plug1into your code to pro­
vide p<?pul·ar flle trans1er protocols1 termlnal 
emulaHons, login s.cr pts and bauo rates up 
10 115,200 ·ba d. You get; 

• Xmodem/Mod•m700nodem·11k 
• Ymod•m (alngl• and balctl) 
• CRC·16 and Chec:bum 
• Vl52, VT1 00, ANSI BBS etc. 

e AlilO Dl1Jer & data base 

• Documented BASIC IOUJCI 

W y 1u1e clumsy SHElLs to• compl'ex 
termlnai prog1rams When you can plu; 
j11at Ile commu,nlcalions rout~nn you 
need Into your oOde? Implement just 
t:l'ie features and commands you w&r1t 
Requires PaoBA.S. Just S15.001 

Our th rty day, money,baek ouaran "auure11 
you the hlgheat quallty and our technical sup­
port slaU Is always ready to nelp. Try our BBS 
at (801~ tsa.7138 or give ua a call el: 

http:communicalio.ns
http:hlgh�ltiv.el
http:PBoM&.TR
http:Pll08.ai






WHAT'S NB:W 

HARll'WA.RE • CON ECTIVITY 

Infrared Gateway 
Links Ethernets 

S ometimes there's a river 
betweocn your two Ether­

net local-area nctworlk: , and 
sameLimes there' a city sl reel 
30 floors down. Both times 
it•sjust not oost-cffeclive to 
run a coaxial or fiber lin.k. 

But Las.er Commu.nica­
tions • la.test product solves lha1 
problem . The LCI Lace 
Model ~18 i a 10-megabit­
per~second, optica.I trail mi: • 
. ion :!'";tem th.al will lin.k two 
Ethernet networks (al dis­
tances of up to 1 kilometer) as 
long as lhere' s a clear li.ne of 
sight. 

Jt uses a gamum arsenide 
semicorniactor laser diode as a 
light source and a silicon ava­
lan.che photodetector to receive 
the li.gh1 ;ignal. There' oo 
need w lay cable, oo need to 
obtain any rigll:ts"Of·w-~y, oo 
licensing requirement, and no 
need for en<:ryptioD fo; se­
cu.re t:nmsmi.ssions. 

l..i.ke opticaUiber cabling, 
the s~em is immune to clec­
1ramagneli.c imerfercnces 
(i.e.., the cable doesn 't radiate 
an<! disturb olhe:r electrical 
equipment). 

Some critics have said llun 
LCI's pmviously avallablc 
p.roduots, which have trao ­
milted at the telecommnn.i<:a­
tioo.s dat.a.rate of L544 mega­
bits per i;ccond or lower, 
haven't worked io rain, 
snov.•. or even fog. But.com­
pany represent tivcs vehe­
mently reject this claim. 

The company claims th.al 
LCJ Lace is "not dependent oo 
visual ighting ability be­
tween sites io poor weather ." 
The company a.ISO say that 
the low .le\'el of PQ\lo<e;r output of 
the l.a.sers makes them "vi r­
tually harmless . '' 

Ea<:h Lace US.C· horiz.onta.l 
and vertical positioning ele. 
ments and visual and audio 
signal.$ for aimi.ng adjus.tmenl . 
Requirements a.re standard 
oou.ia~ cabling with 15-pin D­
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conn.ec1ors on ea.ch end. AC 

pov.oer requirements are 115 

y.olts. Eac.h 4- by 6- by 20· 

inch unit weighs lO pounds.. 

Price: $14, 19(1. 


CoDtaet: Laser Cornnrnnica­
1.ion , Inc .• 1848 Charier 

Lane. Sujte F. Lane.aster, 

PA 1760l. (800) 527-3740; 

in Pennsylvanfa, (717) 

394-.S634. 

Inquiry H17. 


Low-Level Network 
Uses AC Lines 
Instead of Cabling 

C arrier Current Techn 1­
ogies desig11e-d the Car­

rier Ne1, the CarrierNet Plus, 
and software for low-level net­
working th rough yoo.r power 
lines. It's mainly designed fm 
peripheral. sharing, where 
file tran fer is most imponant. 

The system transfers daia 
through you.r network at 38.41<. 
bits per second to the RS­
232C port on your -computer or 

Jnfrartd beams fly beti.;,·oeen Ethernets. 

to the RS-232C port oo the 
stand-a.lone Omi.erNet Plus, 

Like similar receady in­
troduced products , the oeitwork 
de~·ice plugs into 1he nearest 
wal I outlet. The only limitation 
is chat networked computers 
and peripheral must be on the 
same side of a power trans­
fomier, which usually means 
intrabcil.dir.ig oommun.icat:ion 
ls oo problem. 

CarrierNet acts as a pe­
ripheral designed for the IBM 
PC, XT, AT, a.nd compa4­
ib!es . CarricrNe1.Plus is de­
igned to func1ioo se.para.tcJy. 

with its ability ~o store print 
commaads with ei.ther 6K 
byte or I megabyte of RAM . 

Up to l6 devices can be 
connected with both haroware 
l!Dd software.oo thi Carrier 
Current network, Lhe company 
says. 
Price: $199 to $219 for Car­
rier et; $39.5 for CarrierNet 
Plus; $89 for software. 
Contact: Carrier Current 
Technolog_ie, Inc., .1804 West 
Soothern Pk.wy. , Bldg. A­
112, Durham, C 27707, 
(919) 490-4970. 
l mqulry 1120. 

Ethernet 
Concentrator 
Features Network 
Management 

David Sys.terns bas iatro­
. duced electronics for your 

Ethernet LAN that 'NOrk with 
the unshielded twis-ted-pai.r 
wiring the te!ephone com~ 
pany has been i.nstalli.ng in 
build.ing_s and homes for 
years. 

The advantage of David 
Systems' ExpressNet nc1worl!:: 
concentrator &o'tr recently in­
troduced twistcd-pair elccuon­
ics products, lhc company 
ays, i its provi ion for net­

work management through 
RS-232C ports. An [ntel 8031 
microprocessor is designed 
into each E.xpressNct specifi­
cally for th.is function . 

Each Expte J\lcl is de­
sign~ for a ,group of 12 users: 
additional ExpressNets can 
be purchased for adding more 
users up 10 the limit of 1024 
users. 

The workstations can be 
organii:«I in a ~r netv.'Ork 
cooJiguratioo using existing 
building wiring, with Et.hem.et 
cards i.n I.he PCs connected lo 
the wiring with twis1ed-pair 
interface de.vices cal.led 
TP-MA s. 

Network management can 
includ.e diagnos1.ics of packet 
count, colli ion count , a.nd 
identification of I inks with 
traffic and colfalons. In ad· 
dit.ion, 17 LEDs on Hxprcs.sNct 
and 4 LED on lhc TP-MAUs 
give you a visual identifo;.ation 
of che slalu wii.bout an~­
work management t.ermina.I. 
Price: $2495 per hub; $149 
for each TP-MAU . 
Con4act: David Systems, 
lnc., 701 East Evelyn Ave.• 
Sunnyvale, CA 9408.6. (408) 
720-8000. 
Inquiry 1119. 

http:Et.hem.et
http:i.nstalli.ng
http:intrabcil.dir.ig
http:HARll'WA.RE


11 th datil>ase 1bp Guns are 
ying -QL, m indu try· 
data managemem language 

ddRmd by Oracle. Why?
Because SQL titan.em repla -­
up to 20 lines of , code. d 
beause aU the powerful multi-user 
and distributed 
dattbases use QL 

usj L)'· 
o ¥ ucan After using QL•Tutor, 

rum your PC into • Comtrutt simpleand compJ 
:t SQL miner that • C:reai:e tabll - and indexes 
will make you a • Mmipwatc information .in data tlbk5 
database top onn:e-· • Create report
lntroduang
' QL•1lnor from • ' se ORACLE' powerful QL

tensions
Ora te, on1)1 • 199. 1.--_________;;......;&------' 

Lost that Lovin Feeling 
ford.BASE? 

Ev,erybody ms. ·d now, they're 
Lemting QL. QL*Tumr is the per­
fect way to get ready for the emerging 
SQL database world. se Uto inrro.. 
du e QL co your entire organization, 
co ofter QL re her co -' or as 
a rupplement to documentuion. 

OR~ 
CGMNTllalTY • PCIRJlllUTY • COllJ1f'mTUILm' 

catl 1-IOO·ORACl.£1, Ill 4989 today.. 
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WHAT'S NRW 

HARDWARE • OTHHR 

A Window on 
Processor Activity 

S ecant Corp. has 11 device 
for observi;ng processor 

activity on U1Y IBM PC. XT, 
or AT c«npatible. 

The PCM displ~ LI 20 
add:ress lines of the PC,. X1. or 
eo:mpatib!e system bus or the 
most sigpificant 20 address 
Lines of the AT bus.. A1so dis­
played a.re ·!he eipt data bus 
Li.ncs and !he UO re.ad and 
write control signal . 

Sixteen of lhe LEDs on me 
panel can be turned Olli or off 
u.nder program ·CODIJ'O!, .lmd 
the settings.of sixi:eem toggle 
switches cam ljktwise bo JC.ad 
u.nder program control.. 

Becin.ise the memory bus 
address Lines arc displayed in a 
row of 20 LEDs. lhe cuIJCnt 
address of I.he e:ite.cuting pro­
gtam is always visible as a 
p uern of Ugh.ts of varying in­
t.co ity; tlius, it.can provide 11 

good i.odkation of prognm ac­
bvity. Thal: is , it gi"'e.s an in­
dication af whether the. pro­
gram is performing l/O, 
waiting on 110, has died in the 
loop, or is executing 
no:rmal1y. 

Data acqu.isi.tfon and pro­
~ conlrol application can 
use I.he l6 LED' fo:r annun.­
ciating e~°C'nts appropriate to 
their applications. 

The product i:ncJw:fes 
source code LO HiJ:lto, a perfor­
manc.e mon:i10.rmg program. 
When. the Hil ite p:rog;ram is 
runmng as Lbe lowest-prior.ity 
task under any multiproeessi.iqi 
operali:ng system. Lt uses. th.c 
LED regi ter as a llori.umtal 
ba.r graph that indicates Ille 
instantaneous perc.entage of 
process.or cycles being used 
and the peroe11tage of proces· 
or capacity still aw:il.able. 

Price: $349; $295 without 
witoh rcgi ters. 

Conlact: Secant Corp., P.O. 
Box 7000-733, Redondo 
Beach•.CA 90077 , (2 l3) 
378-7779. 
lnq111.cytW. 
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.Bela wrsion efSecanr 's CPU window. 

Videoconf,erencing 
Reaches the·PC 

Affordable full-molioo 
vid.eoco:ofetencin,g be· 

tv.'Cel'l ~computers is 
oow available from Coo.ccpt 
Communications. You simpJy 
add a fWJ-?engtb IBM PC XT­
or AT-<:.ompalible video pro· 
cessor board and LUI opti.orud 
full -.!engtli audio processor 
boan:l to )'00!1' PC, hOO:k up 
video cameres, andl you' re 
set to go. 

Document Reader Could Lower Cost of Optica11Scanning 

From one o:fth.e loog dis­
la:Dee carriers or yoo.r local 
teleph.onc company (depcnd­
i.ns on what t\ll'O poiol.S you 
need oonfcrendng), you can 
purchase a "Switched 56" 
kilobit-per-second d!igical 
line. Or you can go through 
ooe of the wclli~-transmis­
sioo services and purchase dig­
ital.transmission 1111. up to 
384K bps-much bener quaHty 
if your subjects need to be 
seen moving around, for eMm· 
pie. B:ut 56K is suffideol for 
board meetings, company offi.­
cials a.re quid 10 add. 

[mage 30 is full -motion in 
the same WBY iel.cvision wd a.y 
i~ fuU ·motioo--wilh a.re­
fresh rate of 30 frames per ec­
aoo .Sil.icon on th.c vldeo 
boa.rd compress.es the ,,.ideio in 
lO millise<on.ds, while siH· 
con on lhe audio board di.gi~ 
lizes sound and 01ius it into 
lbe video dat.astrcam. Or yoo 
can pliln:hase I.he vtdeo boanl 
and use a speaker phone con· 
nected through st.andaro tele­
phone company analog tele­
phone lines . 

Each boaJd f$S.(tlteS four 
ports-ooe NTSC input, one 
N'ISC out)Xlt , one RGB in­
put, and ooe RGB output. [n 
each of these ports, you can 
s-uppon peripbera.ls such as 
video cass.ette recoJt!e:rs and 
vicfw printers. 
Price: $12 ,000 fw video 
card; $2000 for audio ca.rd . 
Contact~ Concept Comm.uni­
catio.ns , lnc., Iafomart, ]9'50 
Stcmmons FJlllCw&)' , Suic.e 
4038, Dal las, TX 7.5207 , (2 l4) 
746-3888 . 
JmquJr)' un.. 

Cu:r:a RecOIDition Sys­
tems is offerl~ a. sys~ 

tern dl:lt th~ company says 
sipif"roantly lowers IM cost 
of sca:nning pri.nud tu.t and 
graphics mto,aoompuler and 
11$b~g, that mate.ri111l i1:1 an ap­
pUca.tioo program.. 

The TIUIScu document 
recognition t.em coos.ist:s 
of an IBM PC-compatible. 
add-on board and saftwuc 
di:at wotb wilh most Low· 
cost ($Hl00 or less)' optic.al 
~. Calmasaysit..isca­
pabtc of mading.most to.ms 
and malnlainiing formats. 

'.FrucScan processes what, 
ever document you have 
roadcd into the _canner llod 
ulows yoo to cmrw:rt h ro a 
host of wem proce in,g,, 
sp~ orgn.pbk· filt 
forma~ (j:nd11di11g TIFP, 
PC Painthrush, PCX:, aind 

ccnT Groap IV for fax 
images). 1'me$alin can re.c­
ognke botdiace, italics, 1m,. 
~rliacs•.and ·other text a.tlr:i­
butcs and.oomim~e todle 
ho t wwd proc:c o:r' for­
matting codCB. 

You feed the document. 
into the scanner and choose. 
me .11pp10,prJata word pr• 
cessing, spreadsbe:et , or 
pap:hics file format. Tnic6 

Sea o s vn the scan oe·d 
docume.nl u a file on dial 
mat )'CM.I: C1m lhc.n 1.oad into 
your software package. 
White pmeessing speed wr­
i~ dc,pcnding on the com~ 
ple:dty of the documcm , a 
typic.a l page of text take 
abou.~4S seoonda to c~t. 

Using p:roprieW)' dOClil,­
mHt. r..ecogoihoo. algo­
rithms, Tru:eScancan rcoog& 
nbe virnutlty any p iniid 

f0nr fmm typewdnen, lO 
typeset, the oompany s.qys . 
The ~dlihms "ga ~ 
UH Jim itat ion 0£ matri 
matcb.IDg and ftatUJi!J c.xnc 9 

6o.o. Thay wofllc on as:ial:isti­
cal ba:s' of0CJ1ainlytoiden· 
ify individua.J cbH.cters,. 

as well a other page auri­
blilleS •· 'Sili}'Sthea:unpany. 

The 'Ila ic ystcm ha 2 
megabytes of RAM 11111d 
scam donments at a speed 
of aboul 70 ebanrcten per 
second. A .P~miu:m i)'Slem
wim 4 megabytes oCRAM is 
rated 1111 speed o 100 cps. 
Prke~ $249'5 with, 2 mega~ 
bytes ofRAM~ :S3495 wilh 4 
mepbytes. 
C011t&.d: Calera Re:C<Jgnj­
LiooSystcms, b)c. , :2500Au~ 
g1uf e Dr., S11ot11 CL1H, 
CA 95054, (408) 986-8006. 
lnf,ltlhJ llll. 

http:docume.nl
http:optic.al
http:catio.ns
http:peripbera.ls
http:millise<on.ds
http:compress.es
http:process.or


Slim8ox model for the PCIXT/AT. It's 
an e rdently sized external'cassel!e 

tne Galaxy MtCtO 

6ways

Genoa takes the gamble 


out ofdata backup. 


~ 	

eod PS/2 moQel$ 50. 60 and BO. CA9513. 

autoschedule feature lets 
}"04) preset an exact dale cla!s betwee n ISM f'CJXT/Al'J

Galaxy software 
and tirne, then it 

I want to protect m.y Investment In dataJ 
i=l.i.l!l<! ~.end me m0<e on mar'°" en Gllla:.y I<! :>e t:iac ,p

I si..~ms.

I ~arr>e ______________~
I Tille _ _____________ _ 

Company 
Adores.-s ______________II Cfly _______ S.1ahJ _ _ Z1p ___ 

I Pnone t EA1. 

F"Nw ;c ~"' a 1 th<l.l apO/',· :J PC O · T C AT
I D PS/2. Medal W ::J PS.. 2 . M~t 60 C PSl2. M:)Cl•}t 80 

I Marl to: G!Ki SChear. Guno.n Sy:WimsC-orporati>Oo, 
c ~~~ ··~-c-w......~ 

. ...7'.. - ._........-~ 	 I 75 E. Trrmt.e Rd San Jos@,CA 9513 
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It isn'I the hatdwam or lhe software, 
il's lhe da!a thal'S the most valuable 
part of your personal computec The 
hundreds ol hours spenl creating and 
editing data. plus its inherenl value 
lo your operation, make it prioeless. 

PrOl.ect I.hat expensN9 data wilh 
a dependable backup system. Only 
Genoa's Galaxy family of tape backup 
systems otters 6 high-per1mmance 
advantages in data prolection. 

1.0n-Line 

provides on~rine net~ 

automatically does 1he work support Galaxy 
backup or 'Y()u. 

and Galaxy/MC tape 
backup systems 5.Reliable 
come wi1h Geooals 

Galaxy boasts one o Novell Advanced etware 
l:he low'est relurn ales in86 or .286 compalible 

The SlinnBox CIJs:5e ·e 1ihe industry. P1us a rullsoftware driver, a $200.00 1S lil5PBClee nl\\'ll')'IQ year warranty.value,. tree! 	 p;-OYlde pe bockup 
ex 18M F'CIXT/ATs. 6.IBM2. Fast 

Al 5MB a minute, Galaxy systems 
are among lhe tastes !ape baok­
ups around.You can back up the 
who e data file in juSl a few 
rninules. 

C-0mpatible 
Galaxy works w1 all IBM PCs and 
compalibl.es, including he new Micro 

r----------~~~-~-
1 

3.Easy 
Simple command menus make 
Galaxy sys1ems so easy lo opera e. 
most users can start 
backing up data within 
minutes. 

4. Automatic 
Never again will }'OU 
worry about f0<ge ing 
lo bad<: updata Galaxy's 

Channel. For lhe PC/XT/AT, l:here 

are external and 1n1ernal models. 

Both are available in casselle and 

cartridge ~sioos.We also offer a 


system. 
For t'he 

Galaxy daale 
nearesl you, 
contact Genoa, 

O\anM faMify mams • 75 E.Trimble 
po!l.';lble tlJ exchange Ad., &.m Jose, 

Fax:(406) 
434-0997.Telex.: 1'72319. Phone: 
(408) 432-9090. Or lill 0011he coupan 
below. we11 send ~umore 1nrorma­
liO'Ji.Yoo've gal nothing to lose­
excepl lhe most valuabre part of your 
personal computer. 

Genoa 
SYSTE MS CORPORATION 

http:sioos.We
http:compalibl.es


WHAT'S NEW 


SOFTWARE • PROG RA MMl G 

Clarion 's lo-~nd package includes eight applications. 

programs . Tbe prores iona I 

A Clarion Call for 
Nonprogrammers 

Y et another c~ y-to-use 
custom application gencr· 

alor COl!lC! from Clarion 
Software, best known for its 
Clarion database paclcage. 
Yoo might think of the Clarion 
Personal DeveJoper (CPD) as 
the smalJcr (and less cxpc"n­
ive) i'oling ofthc. company' 
till-available Clarion Profes~ 

sional Developer. 
Ace-Ording,to Lhe company, 

you. don't need any coding ex­
pcricoco or pe.cial icchnica.I 
knowledge lo c-re.atc eyc-pop­
ping program wilh sophisti~ 
catcd features. Yoo c.an rou· 
Li.ncly in.elude fc~turu such 
as point-and-shoot menus, 
scromng da.1.a tables, pop-up 
data-cot.ry forms, lookups, 
computed fields , and bot~key 
procedures. And Clarion 
doe n't require you lO pur· 
chase a license .if yoo want LO 

copy and distribute your cus­
tom applications t.o others. 

Tile CPD oomes with eight 
re-a.dy-to-run application lh t 
you can use as-is or modify. 
Once you think you've gone 
be)'Ond the C PD·' capabili ­
ties, you can use Clarion's P:ro­
fcssiooa.I Jlgvclopcr package 
oo enhance CPD~evclopcd 

p bge lel )'OU add oomplex 
application code, C or assem& 
bly language, local·a:rea·net­
work supporl, and advanced 
file management such as trans· 
action pnxes:sing and me 
encrypti n. 

To use I.be CPD, you'll 
need a.o IBM PC, XT, AT, 
PS/2, or compatible with 
51 lK bytes of RAM (640K 
bytes i rccommimded), a 
floppy dis.k drive, and a. llard 
dis.k dri¥e. The CPD runs o:n 
MS-DOS 2. 1 or higher. 
Pr~:Sl69. 


Contact: Clarion Software 

Corp .., 150 East Sample Rd. ' 

Pompano Beach, PL 33064, 

(305) 785-455:5 . 
Inquirl' 112:8. 

Evertrak Traoks Your Programs 

I f you.'re a pt1ofessiona.· J 
programmer who maw 

yoor living off the sot'lwarc 
YQU develop ind eU, tlbe 
thomy probrem of ~ing 
trackofthe llWllberofcopies 
oot lili the field and a\l'Qiding 
" Jlarlng" i on.e thaL can 
lecepyoa awake nigb- . How 
do·you conlroJ distribuUon 
without u;s;jng copy protec­
tion? Evertrak from Az 
Tech Softwa:l'C can hdp. 

As its name im·pHes, 
Bvertrak C11D keep track of 
your software. Among its 
feature ar~ "t abUity t.o 

thwart reverse-engineering 
bf kteping your program 
from being disas.sc:mblcd er 
nm under adeb11g system. H 
also lets you pkce a s.ecu:re 
alp~anumeric eria -num­
ber string in )Wr program. 
The comp8.Df claims this 61). 

character str:iQ& is rotally se,. 
Cllttl from hackers. 

Eve:ruak.canaJsobuild an 
cxpi rat ion d.aui into your 
program that will limit the 
amount of lime il c n be 
used. It cm .also ~s.tricl 1hc 
type of media.your pro,gram 
w·noperate oo. 

Layout 
Makes the CASE 

Matrix Software calls its 
newc-st oftware contri· 

b~tion Matri" Laywt, de· 
scribing il as a CASE (oom· 
pute:r·aided software 
engineering) tool for userl> of 
tile lBM PC , XT. PSt2s , and 
comp tibles. 

Using Layout lo create a 
custom applicatioo involves 
cvcraJstep , the first of 

whk h i creaiting ilD on-sere.en 
graphk fl01M:hart . Yoo th.en 
interactively desigD program­
ming objects, such. as files, 
g;rapn.ic , and variables . Afle r 
)'ou'rc done, Layout docs its 

You don't need to make 
llfl,y changes in you source 
code to use Evertralc.. The 
company say . it will wo:rk: 
with any program that run 
under MS·OOS 2.0 or hligh· 
er on the IBM PC, XT, AT, 
PSl2s, or compatibles . 1t 
111:0 OQmes wid1 a 30..d ay 

moncy.,back g11arantee. 

Priee: $.29S. 

Cont.act: Az-Tech S·oft­

watc, Inc., 30S Bast Frank~ 


lia. Richmond, MO 6401l5, 

(800) 227-0644; in Mis­
souri, (816) 776-2700. 
luqulry l ll9. 

Lh ing by crealing I.he prog;ram 
in your choice of Turbo Pas­
cal, Mkrosort C, Turbo C, 
Lattice C, or Quick.BASIC. 
You can aJw lla:ve Layout 
create an ~cutable (.EXE) 
file. 

Layout also comes wilh 
Matrix Painl (a paint package), 
Matrix Helpmaker (a hyper­
text-based help program), and 
Matrix De: ktop, a DOS uti.I· 
ity that v."Orks with fi les and 
disk . 

Price: $149.95 . 

Contact.: Matrix Software 

Tcchoology Corp. , One 

Massa-chusetts Technology 

Center, Harborsidc Dr. , 

Bo ton, MA 02128. (800) 

533..5644; in Massachusctl , 

(617) 567-0037. 
Inquiry 1:126. 

Cause and Effeet 

I n an industry fi Ued with 
acronym., cause surpri ­

ifl3ly i n' t one. Bui it i the 
name of a soflware package 
th.al Max.cm calls a visual and 
intuitive programming ecrv'i­
ronme-nt. With Cause, you 
use a mouse, graph ics, icons , 
windows , 8Ild col.or to cre.at·e 
your own custom applications 
for erther the PC or lhe 
M cint.os.b . 

With Cause, you d'on ' t 
noed 10 learn programmi.ng 
language and I.be associsted 
syntax . In fact, the company 
cl.aims you can create ao en­
tire applieati~m wilhout having 
to touch th.e keyboard except 
to type in labe] for windows 
and data . A B-ue~/lSAM 
database: i tbe underlying e.n­
gine that Cause uses. Cause 
prog:ramming bask.ally in· 
volves creating a series of 
windows. 
Price: Consumer version, 
$495; au:!OOr ¥etsion , $595. 
Contact: Maxcm Corp.• 
155(] East Unive.rsity Dr ., 
Mesa, AZ 85203, (602) 
827-8181 . 
Inquiry 1127.. 
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CTX, Bl.ready rated ' "Best Buy" by PC Diseet &Dd PC World 
for their multisoen eru:I monoohrome momtore. now pl'88ellts 
its NEW 14 w MulUece.n end VGA monllo1'8. 

The new CTX~-435 MulUscat1 monitor fee~ a 14• 
dias:oaal nOJl1]are CRT. The un:lt rests on a newl1• 
developed detachable swivel-tilt hue deBillJled for greeter 
verseillJty and coDven:lence. This monitor's wide range or 
compatibility indudBB Apple Ms.all .&nd Commodore Amiga 
ea well ea CGA, EGA, MDA. a:nd VGA v:h:too cards. 

The new VGA monitor, with ita 30 MH.r: be.nd width, Is com· 
patible with ell VG.A cards oo the' lllMbl tode:y. AvaUeblllty 
le mboth monochrome, end oolor, each offerlntl re!J(]lutions 
·of 720x480, 720x400, or 720x350. 

For more lnformal:fon on these new CTX m.onllora end oilier 
high quality CTX produci.8 plee88 contact our new 
headque.rters at: 

J!AS11lll'.N REGIONAL OFPla! PACJ10KY 
CTX INTER.NA'l10NAL1 INC. CON11NFNl"AL TF.CHNOWGV, INC. anJN11CC El.F.ClllONIC CO .• E.1D. 

1161 Commeroe Way ROOM 40l. NO. !loO SEC 1, 
300 MtCAW OR.IVB HSIN..sHENG S. RD.. Walnut. GA 91769 EDISON, NBW JERSEY 00837 TAlPEI. TAIWAN, R.O.C. 

TBL: (71 4) 595-6146 • FAX: (714) 5·95-629,3 TKL: (:b01)122~7311 PJ\X! (20l I12S-83?15 TEL; [02) 3921 171 I'AX; (ll21' 39Ht7BO 

-tr•/!4' ~ '~' · U J 1 TJ,·urnriJ r.l'..J,Jc'tJl.Jt1'. of .... ~'f./1 • ( rlt'llf'4.J1T. Jn~ 

.,l •rn;t,"'Li' u. iJ n·1"1~ 1· rrJJ.-.;,.fc""P•r.1 1'/ t~ .. 1;m111>i/1"1"·.~mr;:..• 
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Bllt they're not all switching 
to the database management 
system you might expect 

In a recent industry 
survey;· two-thirds of the 
respondents who intended 
to buy a DBMS did not intend 
to buy dBASE. 

And, perhaps coinci­
dentally. two-thirds of recent 
R:BASE buyers have used 
another DBMS before. 

Why are they switching 
toR:BASE? 
Because nobody 

really needs a DBMS: they 
only need what a DBMS 
can do. 

.And users find that 
the friendly facade of other 
software is fine for questions. 
But R:BASE has the right 
answers for their information 
management needs. 

With R:BASE you 
can handle all your data. 
management not just queries) 
without learning a single 
command. our Prompt By 
Example (PBE) Jets you point­
and-pick, then R:BASE does 
the work. 

When you find that you're repeat­
ing yourself, you automate simply by record­
ing your actions in a macro file. 

Or use our application generator 
to quickly create complete, correct business 
programs w·thout touching a line of pro­
gran1 code. 
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Data is data, but 

information is power. 

R:BASE gives you that power. 
And e en impartial judges seem 

to agree: PCMagazin~ Software Digest, 
Datapro and lnfoWorld aU just gave 



R:BASE their highest marks. 
Because to its ease-of-use, 

R:BASE adds speed. functionality 
and data integrity in a combination 
you don't get with dBASE, Paradox, 
DataEase Oracle or any of the 

And netvvorking is free for up to three 
users. Ies also easy, so any single-user 
application can be run on a multi-user 
LAN with a single command. And our 
advanced concurrency control. un ike 

earlier-generation autD-refresh 
other contenders. rr~ in other DBMSs, won't bring your 

R:BASE is optimized for E•li~"~'-il nen.vork to its knees when you
speed.~ •44jbf:i• expand with.01.~r Six-Pa~k orwith an intermediate co.de • 
compiler that makes your appb- Network Unhm1ted versions. 
c~tioris Sil!g. And a true com- c:~c· IUPI... Applications that just
piler ts on its way. -R.I . ·" ·· . . 

You can use its English- won't qwt 
based language in command FO R:BASE is the second-largest seU­
mode. to modify programs \NORLD ing PC DBMS in the world, and it's 
R:BASE writes for you or to 
write your own solutions from scratch. 

s·mple menus, prompts and 
our "paint-the-screen" techniques make 

R:~ BUYERS 

- -. --- ­-
-- -

..__""~~~::~::::=::=__, 

sophisticated 
screens, forms and 
reports quick and 
easy to create. With 
R:BASE forms you 
can view and 
update data from 
several tables at the 
same time. Create 

computed fields. Include scrolling regions 
so you can work with all the data from 
other tables. Add rules for data integrity. 

And R:BASE is relational, so your 
rules stay with the tables-applications
carrt avoid or change them. And forms 
can be set up to cascade changes through 
related tables. So you can trust the infor­
mation you get. 

We also give you an SQL imple­
mentation that even novices can use to 
create simple yet powerful queries. 

backed by all the training, service 
and third-party support you'll ever need. 

It's providing end-users with the 
information they need in large businesses 
and small. On stand-alone PCs and in 
networks sharing data with minis and 
mainframes. In insurance and rea1 estate 
companies factories and universities,DO IIgovernment
offices and the 
storefrontdown 
the street. 

Check out 
what R:BASE 
can do for you 
with your local 
dealer, or write: 
Microrimt Inc., 
P. O Box 97022, 

Redmond, 

WA 98073­
9722. 


_.... 

· · !., 
u= 

Call 1-800-624-0810 t-Oday. 
•(=putai!<sdt "'Mt~o ~ Mrm!IIll~ll&.sfal't!~ :.d'IU::n:>I .I..:~ 
~"U ar.l ~~-n lllC'ltlooe~ '"" ""'- C: Mlo«u:n. l"' 
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WHAT'S NEW 

SOPTWARE • SCIENTIFIC AND ENGINEERI G 

Complefe 
Chromatography 
Control1 

A xx.ion says you can in· 
stall its.Model 747~993 

Chromatography Data Sys­
tem K1t io any IBM PC, XT, 
AT. PSn, or oompatible in 
less lhan 10 minutes. Besides 
the software, the k.~I m.cludes 
a custom AID board and .&i.ves 
you full operationaJ control 
of up to lhrc-e HPLC, GC, 
SFC, or CZE systems. 

U i:ng auto- in~egrmron 
software or peak integration 
paramders, the package lets 
}'t'.IU rore up to ISO user-defin­
able manual or batch mcll:I· 
ods in memor}'- While you're 
oonducti.ng aew analyses, 
you can edit or recalibrate the 
prior oomplcted runs that the 

ftware 1.0~ oo di k. 
Yoo aoce.ss the C.hromawg­

rapby Data Sys~m Kit wil:h a 
h.ot key. Willh UI EGA caro 
and moniior, the sys>tem c.an 
display h.igh-rcsolu.tio.n real ­
limc chrom.11tographic d11ta 
from up to six detcctorS. 

Ax.xi.on a.lso offCI"S an op­
1iorud pump·iJtterfaoe board 
I.hat gives you.HPLC grad.ient 
control for up 10 six :pumps 
in binac-y or t.ernary 
configurations. 
Price: $9600. 
Coatad: Aukm Chroma· 
tography, 23966 Craftsman 
Rd ., Calabasas, CA 9l302. 
{818) 346-1800. 
lmqlllry 1134. 

Tak.a an Actiive Roie 
in Filter Design 

T h.e newe~ release of N:.· 
ti~ Filte:r De&ign soft· 

ware f:rom RLM Research. 
ca.1 now pcr.foml sensi.tivity 
a:ad worst.case analysis of the 
filler ciJCUits lfuu yoo 've de· 
signed. AFD lets you design 
Buuc:rworth, elliptic. Che'by· 
hcv , lll'ld Bessel l.ow-pa.s.s • 

high-pass, band-pass,-band'­
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The Chromat~raphy Dala Sy.srem displays data in real :/me. 

stop, and all-pas active m­
ters . It also lets J0111 directJy 
enter pole and zero focadoru, 
or transfer fonctio.ns. The 
pacbge can convert low-pas.s 
prototype poles and z.eros to 
your fil:l.Cr configuration. 

AFD i.s m.enu driven, and 
RLM says it's designed 10 be 
easy 10 use oo matler what 
your c.xpcrieoce ievel.. The pro­
gram upports manual or 
automatic pol'.e/zcro pairing as 
weU as uneven pin distribu· 
(tons. You'U also fi.nd active 
imp!.cmcntatioos of type 
MfB, VCVS. biquad, stale 
variabl.e,.and Rc1.icoo or 
Naiioo 1 MF-10 switched ca· 
pa.citor fitters . 

Once you've entered your 
data. )'00 ca.n output filler de­
scriptions polelzem loca­
tion~ transfer functions , and 
oom:poocot locatioos, a.s Yicll 
as ampHlude. phase-, and group 
delay f~ueocy response of 
the entire filter or of individual 
sections . The:e 's also 11 

gmph.ics fuciJit}' that I.cu you 
ana]yze 1m,pu.lsc and.stl!p 
response. 
Price: $725 . 
Contact~ RLM Research, 
P.O. Box 3630, Boulder. CO 
80301, {300) 499·7566. 
Inquiry 1131. 

MathEdit Mak.es 
Your Eq:uations 
Visib,e 

T he limiccd number of 
cb.araclers 11\'ailable in 

most word processors cam put. 
a !ie'llCM crnmp into your st.ylc 
ifyou need to put complex 
malh cquaLioos into a docu ­
meal . But heJp is cm the way 

from K·Talk Com.municatioos, 
whose MathEdl t pack.age rets 
yoo oo:ostruct even the most 
oomplCJ1 math equations for 
1n:serlion imo your documenl!. 

MathEdi11.can oocpuc equa· 
tiorn .in tW'O formats: WordPer· 
feet S.0 for printing with an 
Apple Las.crWricer, or TEX fo·r 
typeseni.ng wic . lts makers, 
say MathEdit has a parlioulady 
user-friendly interf cc. that 
walks yoo through the process . 

The program bas o displq 
window that lets yoo view I.he 
equations as )"Oll create them. 
An EGA- or He.rcules-(:(lmpal· 
ible card is rcicommcnded for 
optimal on-screen viewing . 

MathEdit run on Ille JBM 
PC, XT. AT, PSJ2s., and com· 
palil>le and requires 256K 
bytes of RAM 1100 MS-DOS 
2. 1 or higher. 

Price: $.l49. 

Cootac:t: K-Talk Commu.t1i· 

catioos, 50 McM:iUeo Ave. , 

Suite lOO, Columbl.J.s, OH 

43201 , (614) 294-3535. 

loqroky l ll3. 


Making Order Out of Chaos 

1Nold.inear sy tem and 
1chaos pe hot ~opics to­

day. a.nd if )'W're a ma.th­
emalician nntist oc aima... 

'l·eu r win:;,• s iu1ere led. i.n 
learning more , Dynamical 
Sof:tw.are is yaur tichi 11.0 I.be 
ootdiMarworJd . It comes in 
two flavors. with. Dynami­
c1 l Software I.4 gen ing 
dii.ngs liluted. lic.ioe]udcs an 
Adams Type lntegralOF with 

~noise adelirioo, t~n­
-ional .and dnu.4mcnsioo.­
a1 plotting, MXI. amplitude., 
timc..o:nc and drc e map , 
and timeaserics embedding. 
D~numca.11 Soflware U.2 
~ you 11 step further;. J1 
'nilud'es II Rlmge.!WJta into­
grarnr, a delay-d.iff~ntia1 
equation in~gratoli , phiase 
po.rtra:itll , bif1uc4ltio:n d,ia· 
grams., speou:al an11'ly is , 
, nd frutaldimenskm5. 

&th venions we ccim­

mon rdc format. so the out­
put ofone am serve as~ i:o­
put fur ll!liOt.her. There are 
al:w .stud11td sbeU scrip1 
for alltomaUc cotnpila'lion 
a:OO noting of cxll!mal sub­
routines. To enter tbe world 
of chaos you 'H need an mM 
PC, XT, AT, PS!2:, or com· 
patiblc witb 640K bytes of 
RAM and a graphics cam..A 
Qifld disk drive , Wll11Se1 a.nd 
math coproccsser .arc K: ­

ommcoded , b 'Ut 1101 res 
quiHd If you' 1l be linking 
u cr-d1rfin.cid 5Wl\l'•O.UfDC5, 
you'll also need dle Micro­
soft .FORTRA compiler. 
Price: 1.4 $250; JU, S3:50; 
both package;s, SS.SO~ man­
uals, ru; l!!emodid::, $10. 
Contacl,: Dyoa:mical S)'sT 
tern , Inc •P.0 . Box 3S241 
Tu.eson , AZ 85740 ~602) 
825- 1331. 
l!IUl,tllry 1132:. 

http:D~numca.11
http:typeseni.ng
http:fil:l.Cr
http:fonctio.ns
http:Ax.xi.on
http:oonducti.ng
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Without Hercules RamFont 

Only Hercules video cards with RamFon allow 
WordPerfect 5.0 users to display multiple type 
styles and attributes while writing and editing. 
No other video cards offer these advanced capa­
bilities. Add Hercules graphics for WordPedect's 
new page preview and you've got the best 
display anyv.1here for WordPerfect 5.0. 

l-Ier<,-u e RamFont and graphics are availabl 
only on the Her ulei family of video cards: 
The Hercule · raphi Card Plu monochro n 
\rideo 'Nith a parall i port. Th Hercule · twork 
Card PJu , mono hrom vid o with a TOP 

With Ben::uiea Ram.Font 

''FlashCard" compatible network port. And the 
Hercules InColor Card, featuring the Hercu1e 
graphics and RamFont modes in 16 colors. 

improve your system where you'll see it the most­
on-screen. Hercules the inexpensiv upgrade. 

For mor infonnation about how Hercule 
bnpr ve WordP rt ct 5.0 and 
oth · r favorite p ·ogram call 
toll-fl: 1- 0-532-0600, 
ext 921 (U. .) or 
lT 00-323-0601 
ext 922 (Canada). 

Circle 121 on .&ad~r Semc~ Ca.rd 
(D&U.ERS: 1 l8, 

~ere ·es. 
The RarnFont Advantage. 
0 .(opyrl II\ 19 lt•·f~UI • C',iunpul<"r 1' .. ch..o&o ·, lM:., nL Por .1. Rtrl<~Lti·. 

A tH7l# H't('IJ~•. ln('ol.v• .al'ld 'Ram Fc•nt ~ lr-•d ma_r ul u,. ·uln ·omf•\I ~rt1 
T dirie\l , In(' A]Lulh.1"r product nam~s Dn" tri1 dl! ~.t 11111;( tlt.,. lr l"H'{)t"'fUYf' n:t'"n 
T~d111 oc1L1 Support ~ l~-~~ 11·0'i49. !:fall' H~-~~0-021 ?. 

http:tlt.,.lr


WHAT'S EW 

SOPTWAR.E • BUSJNl:SS 

Venlum Publish.er 2. 0 has over 70 new femures. 

quiJ'Cro.cnts and :preiel't'-OCCS 

Xerox Upgrades 
Ventura 

Xel'QX is ~hippillg what 
it's calling a ''new gener­

11.t:ilJ.11" of Ven.tum Pubii:she:l". 
Version 2.O hllll mcm: Limn 70 
new features that offer in­
creased functionality and 
grcaccil" ease of use. The com­
pany is also offering a. Profcs· 
siooal EJl.teosi.on pac~~e and 
a Network Server pacckage. 

Documents you've devel­
oped on ~-enion l . l are up­
ward-oompatibJe to version 
2.0. Among the new features 
arc mo.l'C than 250 conte:Xt­
sensitivc help screens in dm.log 
boxes, a oom'runatiOD of puU­
down or pop-up menus, and in­
creased mouse fWJctionaLicy. 

There's also increased 
image su,ppo.rt and color con­
trols, new pagination Md 
page m11.eup tools, typography 
features su.ch. as discrelioo.a:ry 
hyphemnion, more fon:t coo­
tro], and increased princcr 
support . 

Ventura Publisher's Pro­
fessional Extensioo. package is 
designed IO hclp yoo if you' re 
ere.a.ting more sophisticated 
documents such contracts. 
manuals. and technical 
documentation. 

The package has expanded 
memory support for long docu· 
mem.s and densely packed 
pages 51ilch as directories and 
cat~dogs . 

Professional E:Ucnsioa 
provides cooipiete WYSIWYG 
generation of equations. It 
also bas a cmss.refereooe fea· 
tu:r:c that .lets yoo mart loca­
tioos for .later insertiOiii ,of 
cbaplee and ~ge numbers, as 
,,,,.'CD as figwcs. and tables. 

Ifyou generate documents 
iii lln instidlatioo where there 
arc mlilltip1c ooinrlbl.l.torS, ·me 
Network Scr¥C:r supports 
3C001 Novell, m:I PC Lan 
local-ate~ otlWOi'kS. And With 

the Network Se11'¥er, you can 
ooruigu.re Vent11.ra ?ublishe:r to 
acoommod ate 1ndividual re ­
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such as sacen fonts and 
printer driYen. 
Price: $89:5 ; LJPBrade from 
l.O or i .1, S 100; Professional 

Extmsioo, ~9S; Network 

Server with Veowra Publisher, 

$1295. 

Coo.tact: Xerox Corp., P.O. 

Bo11 24, Rochester, NY 14692, 

(800) 832-6979, ext. 12 JE . 
lo<pdry 1161. 

Point and Shoot 
1-2-3 

Chances arc that jusl 
about anythin.g )OO'd lib: 

IO do with a 1-2-3,macro can 
be foond.in lOl Macros Plus 
for Lotw l-2-3, the latest in­
carm11:io.n of [ndividual Soft­
warc's macro series for popu­

Edidog and rev iowing 
document , he UiHi1y 

proposals rcports, ,ormanu,­
scrlp13, is a pA:>OCSoS that u u­
ally N!C(IWcs.the input of a 
~p of pcopl:e. According 
10 Mainstay i •!hat males it 
nCM:<irioosly pai:m~tak.ing and 
Ume-co,nsum.ing. S·o the 
company lla.s on:tetcd Hie 
fast~growing ••gmupwarc" 
markd with Muk:Up for die 
Maci:ntosh. 

ff you 're one ohhc many 
fclli:s who need to ,Qcunmcnt 
on. a docu.me:nt,.you ca:n 1!1se 
Markup to mar.It, bigb­
Hgbt expand and aDtn.otate 
riepon s , s.p read sh ccn . 
drawings, art, 11c1umcd 
pho,tos, or mher t.ypes of 
dOCllRlCiits. 

M&r~Up is based On the 
metotphor of martiog a 
transparent overlay on tile 
original doel!lment .. The pm­

pmn' pnat dlri\l'ttprod111Ce$ 
an image af the origiH.i 
docume.nt lha.tyooi load inm a 
.mllhiuser data.bi e. Ba.ch 
gioup·member gc a of 
tools for worldmg with the 
document, i:oeludi:ng a te-Jtt 
UXI], a. DOte tool fu:r MtJ-llP 
notes, a big:hligbter, nd 
tools for linell., arrows. and, 
ricctaQglcs as wcH as a~a:sso . 

Th.c program can slilpporl 
a phys:cal wo.rkgroup on a 
netwofk Ule AppkSh.arc. as 
~n as a logical wmkpoop, 
Where ~ Olcmbel'!I m dis· 
per$edl .iiiDd. b'lde. mei.r rn 
vlai ,disks. ·Or telf:commlilillica" 
Lion • 
Priee: 2-uscrpack, S4J-5•s­
uscrpack, S995i supplemen­
1111 user packs, $195 C&J;bi. 
Clllilta¢t : ~. 5311-8 
Derry Ave., ABPUf& Hills, 
CA 9ll01 ,. (818)991'"'540. 
lnquley U 46. 

lar appl icaLion packages. 
The aew pack.age offc.-s 

)'OO a complete new oi:galliza­
lio11, an. insumt macro loca­
lQ.r, a cheny•picl:iag fucility 
for gathering sefecled macros 
iolO 11 separa.te file , and a atw 

point-llllld-shool method of 
accessing: macros through a 
pop-up list of macro "short 
a.ames." 

Among the mo:rc I.ban 30 
new macros added oo Ille col· 
lectioo aJ'C. routines that allow 
you to ca.Jculate the median of 
a oolumn of .numbers, create 
organizalional charts, prinl out 
check amounts in \\'Ords, and 
calculate loans. 
Price.: $69' 9'5 . 
Contact: lodividuaJ Soft­
ware,.foe ., l25 Shoreway Rd. , 
Suite 3000, San Carlos, CA 
94070, (800) 331 -3313; in 
California, (415) 595-885:5. 
lnqu:lry 1147. 

Word Does 
Windows 

T he developers and major 
p:ropooenlS of Winc:!ov.-s 

have finaJJy released 11 word 
processing pad::a.g:e th.at's spc­
cifical ly tllD!ld for Windcr.i;.'5' 
graphic interfoce. h ' s called 
Microsoft Word for WindO"M; 
(WfW), and it offers ail the 
features of Word's non-Win­
dows sibl i.ng, plus lots more. 

wrw takes ad\lllnlage of 
Windows ' advaooed graphic 
by giv:ing you a full 
WYSIWYG view of yoor docu­
ment along with f111ll edir1.ing 
foatures. 

To use WfW, }'CM.l'U need 
an JBM AT, PS/2, or oompal· 
ihle, Windows 2: .0 or h.igher, 
and MS-DOS 3.0 or higher. 
Prlioe: .$49:5; ni!twOti( n.ode 
pacbge, $250; upgr-acfc from 
aDy VCrSioo Of \Verd, :$ l25 . 
Contact: Mlcrosoft Corp.• 
1601 l arth~t 36th s~ .. 
P.O. Box 97017 , Redmond, 
WA 9807:3, (800) 426-9400; in 
Washi.ngcon, (206} 882-KO&). 
l nqmry 1149. 

http:separa.te
http:docume.nt
http:Vent11.ra
http:ooruigu.re
http:su,ppo.rt
http:EJl.teosi.on
http:11.t:ilJ.11
http:Publish.er


95% ofth~ Top US. Companies
Solve Their Complex
Numeric Problems with APL 
... Shouldn't You? 


In businesses where 
cornplex nuff1eric prob/e1ns 
are a daily challenge, 
professionals from all 
walks oflife rely on 
APL*PLUS ff,. 
Thou ·and of profe ional 
in a wide range of fields ­
invt: -cmen t research, insur­
ance, corporate finance, 
engineering, a nd s.cience­
find APL* PLU. th · per­
fect whw<1re for c mple 
problem solving. T hat' 
because it.1 natural mathe­
malicaJ O·riermui n and 
concise code provide th e 
ideal environment for mod 
building, array handling. 
• stem prototyping, and 

matrix manipula tion. 

Wh not give . ours.l!lf the 
anal tical edge, r r only 
$695 ~ Call CXV92·0050 and 
we'll how you how 10 pu t 
APL* PL S to'· ork in 
y or1r , pecific application . 

\Jarry lJj lJUr ti·~·hniculJIW· 

fn~ionul~ art• flut!tU in 1/1<• 
111t·of . IPL. h•rus, A/ll'­
co111bi11arfon ofptnrer, arr.I 
t'xpressfrt'nt'H rrwkes if '111.· 
pt•rfn·t wol for mrn(i·,;1 mu/ 
1·imali~ilfiwr oft'J;pt·iirm ·n ra/ 
data a 11·1·/f u1 \crc111ifh· 1rnd 
1'nf.:in1«·rin • t-ompur111itm • 

· rcdcrick J. l\rnmb'l<!l'.'I.. 
\l:mugt!'r. Procc'\.\ 

DcH·lopment 
\tohil Rcse r 1 nd 

De\ dopment ('orlJ'or:11im1 

STSC 
STSC, lnc. 
211 5 as t Je ffe rson tree t 
Rockville, Maryland 20 52 
soo.592.ooso 
.301·9 ·5123 in Maryland or 

a n ad a 
. ele 980 ­

Th.. Al'L• ru.: ~ S), !Cm" . ... 1~ t>lc re'< !he ll\lln(f'll.m.- . IBM p 41'1d e<>mf•ll lll!e>, 

M .. c1c roY! . •nd m.i.dnnc> tun111n ' t. NIX ond \ ' X \ 'M Th.- l'L w PLl .'S S~«em m•~ 


be ru r..: h: d1.td 'hf(\UCh i.1 ea le-r, ~11d i.1n1 nbu1o n. orld .... 1d~ . 


Pl- '*' P Lt:SLS• r.~ulcn:d 1ru.J..ma1 ~ ol ~1 C.1 1\ ' l i'ol lX. · 1~ 1 ..,h. ~nd l llM ~"' 
lfll!'il l,.teried lndem;ar ~ o l AT T Bc U L-at....)rt1 10 rt-c1-. ApNe CC1 rnpt.11e r. J1 nd l n.~111.ah.o n..1 1 
Bus1~1.-1 '\.1 .11: h1r10 CC' rpo.1'1111on. fC\l)('.Ch +.'t"I~ 

1Tu p :omp;tntc-\ .a""i;ordm.tr: to lhe Apnl l".t. I ~ll( o f Ot.i-l1fl .u 1"1" ' ~ 

• t., SU!gcst ed ~•a:1J ro r LJOS 'Cf»Oft lrUC'f'Tiill llO«l.il l pncn 1l1i.:h'h 11n: h(:r 

11'1 i< ind;11•t•r1111hl1· in th-1•,•l­
opini: 111r11lrn11111ical mmfrf,J.,,­

l''frilJi: fir111rJt 'iul \l'c11rirfr1 rnd1 ~. 
U\ 11111ion\, f11111r1·1. um/ hm1.t/1_ 
(. 11m1•ll' 1 m111Jr.-rr111ticui uli.;o- ~ 
rifhrm an· 111-.tgnmrmcJ q11id.:li 
anti nrncr\d1. InJ, •·m11iricul 
n·u·m-ch i1 fut'ifir111<•cl h1· l Pl·~ 
11nma1£-lu·J cup.1bi/11i1•.\ rn 
mani1 11/dlin.i: .inti ana/_1 ~ing 
llrm_~ of Jara. 

:\1urk ehrod~r 

II /1t•11 1 '''' nt'1·J 111 t'tlll'ttlt'r 
thrt•t' d11 .!t' \ of H'trit' •' · IWlll<' r ­

(IU5 farc 11 pc•1, 1Jm/ mulrrfili­
nmn1·t·rion1, /11ff pricing anal­
1·1i1 ..·i1lw111 I I'l ;, a lla1· ul1·un 
tall,_ I Pl °I uhility lo mani11u­
lar1· rah/"' of J111.1 11·ith u 1ingfr 
command 1·nubl1· 1It\ flJ •"J.{'lflrt' 

a "''i1frr rrlnKt' 1•/ {et'1111rh" 11< 
/1Hr 11\ ,. ,. t' lln rhirrA. 11/ rhnrr. 

'm.c ri\h.;r 
'lnna~cr, s_, \lcm' 

De\ clnpmcnl 
Pan \maicirn \\orld \in•LI~~ 

/"flt'fJ fitUll'(t'I' " ' t' l'Oll wfit/11(t' 

am/ 1111uly:1· lmtm it'ul rlutu. 
t'11rr1·M dmo. urul /11r.·t'11't' 
from m '{'r 800 1·1Hirin "'ithi11 
(,F um/ rh1•11 quid, Ir c11mpil1· it 
into a c·omf'n·h,•n1h·1· 1t•rit'i of 
'"'f'llrf\. H ith 11'1 ""' gcr it 
rlrm~ in u lhirJ 11f rht· rime ir 

wuufJ ral.t· "' 111ing 1111!,•r 
1m·rlwc/,, 

I ri lfa 'lt!'n 
'\l11n~~cr. Hu,inc" '\tern' 

Iii'\ c!npmcnl 
(~cmm1I Ji:etrk Comp'.m~ 

I 

http:n.~111.ah.on


WHAT'S NEW 

S, OfTWARE • BUSlNBSS 

SBTGoe·s 
to the Macs 

Sm
·1.1Busic.es Technol· 

·ogy Corp,, besl lm-OWn 

for its wide range of acoount­
inS sof~ware lor MS-DOS and 
Unix, has entered lbe terri· 
tory of lhe Macintosh with 
I.he first of iis Series Si11 Plus! 
Mac products. SBT has 
smtcd the ball rolling: with. 
general ledger, in¥en­
tory/acoo111nts reoeivablc-, and 
acoou:ms payable packages. 

The company claims the 
prorlucts, crealied with Pox­
BASE +/Mac, take full ad­
vantage of me Mac' menu and 
window ooolrol,. typefacc-se.­
lection , and screen manage­
ment capabilities. Because 
I.be packages arc built on a rc­
laLiorull c! Wlibas.c s1 ructure, 
you gei q,wd:: oce. s 10 ~Y in­
form ti.on and c.aJI easily 
modify dala or look al are.as 
lhat share oommoo dalll . 

The modules , whose 
names ue d.Lcdgcr, dlnroioe/ 
dS1a1cmen1 , and dfayablc:s., 
uppon 1.1.p to 99 comp nics, 

with up lo 999 departmenis 
per oompany. .Besides being 
backed by a :5-ycar warranty. 
there' mu ~Lilevcl password 
protection od a variety of re­
port formats. 

Series Six Plus/Mac re­
quires a Macintosh. Plus, SE, 
O:r ll with at least a megabyte 
of RAM and a 20-mega:byte 
hml dird.: drive. Versions are 
also available for Mu.lliNci, as 
wen llrS verslons in fox-
BASE /Mac ourc:e oode. The 
company says it will ship 
eight more modul.es by the end 
of 1989. 
Prb:: Sin.gh:-uscr compiled 
version, $295 per modu.!e; sin· 
gl.e·uscc source code version. 
$395 per module; MulliNet 

source CQde version, SS9'5 

per module. 

Contact: Small Bus)ness 

Tedmology Corp .. One Har· 

bor Dr. Sau lito, CA 

94965, (415) 331-9900. 

lm.quiry 1145. 
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Series Six Plus accour.1ri11g software·now runs on lM Mac. 

A Pair 
tor Forms Design 

0 a.c of 1be .l 1est c:rends in 
busio.ess software is che 

proU feration of forms sofl· 
ware, designed for aulomaling 
the common and repetitive 
(nol to mention boring) job of 
filling in lhose ubiquitous 
paper fo(lllJS. Case in poi111 : 
Deerfield Syst<:ms' Di pl.ay­
Form U is a.c!ata'-<:ntl")' mol 
lha:t include word procoes ­
ing, spreadsheet, and dat.abase 
managemml features, all fo­
ruscd on lhe job of fonns 
processing. 

Wi.th.Display:i:,orm U, you 
tao tan with a for:m tha1 
you '\'C entered into the pro­

gram via an optical sc nner or 
from a:ny program (such as 
PC Paincbrosh) lhat' ~ capabie 
of producin,g .PCX files. 
Once you've illlpor1c<I your 
form , it's disp]a]'«I on-screen 
as a WYSIW'¥G image. auto­
matically adjusted for the 
resolution of the mooitor 
you're usi.ng. From there, 
you can.pla<:c my information 
anywhere on me form by 
simply moving the cursor . 

The program can aI o 
merge d111a from dBASE ll 
file , lening you 11.enerate 
multip!e fo.rms using database 
information. When cvery­
thi11g 's 10 your satisfaction , 
you can eilher prim the da1a 
OD preprimed forms or print 
bolh lhe form and tcx.1.on any 
dot-ma1rix or la e·r printer. 

Phone Messages Ge·t. Computeri,zed 

T hose pint ..wbil:e you rectory .Crt'4n Lha1 hows 
were out" tele:phone extension tat.us aoo memg· 

message d"p are lbe bane of iQg tatisdcs. You can.wtpul 
m~ a.busmcssperson• ex­ message: toaprintcr, as well 
istence. They•re forever be­ as 1r1Se aroh i\\c and retrieve 
~ng mi1Placed. So why "°' fun tians. 1'heprogram also, 
oompumche them? has reportls module lhac or· 

That' exactly what Bo.~ gani.aes mecssag:cs iluo de­
hanced S}rs~mshasdooc .Its tailed. phone Iogs ll.ild fotlcw­
Pi:n mec - a memocy-rcsi.­ up ~-potts. 

denl progmn th t can be nm Prke: $UIS. 
on individual PCs or on a Cen:tad: Enhanced Sy ~ 
local-area 11etwork.. tcms loc.., 696i Peacli.1111:e 

Pi:nk:ikee1.gj...es the mcs­ lndu.strla!I Blvd ., Norcros , 
Sllge-tabr a, · imple notepad· GA l009r.!, (404) '662- ~ 503. 
like SCRClh as wen u a dii- loqu:lry 1148. 

To use DisplayForm H, 
yoo.'11 need an [BM PC, XT, 
AT, PS/2, or rom~11ble, 
MS-DOS 2.0 or higher. :5 llK 
bytes of RAM , 11 ha.rd disk 
dri\IC, and a graph~ display. 
Ifyou don't ha\•e an optical 
scanner, !he company will also 
scan you.r forms to disk. 
Price: S49:5 . 
Contact: Deerfield Systems , 
Jnc., 221 Elizabelh St. , Utica, 
NY 13:501 , (31:5) 797-180.5 . 
Inquiry 1143. 

A nd while we' re on th.c 
£ubje~t. Per:FORM from 

Delrio,a 'fechoolog i an ­
other package for handling lots 
of data and lo1s of paper. 
Using the GEM graphical in­
lerfiwe, th.e pac~ge includes 
both a fonns-design m.odulc 
and a form- fill module, bolh 
of which function 
indepeooent1y. 

Althoog;b you can scan 
)'OUr prnex isl ing fonns into 
Per:FORM, yoo can also u e 
ilS form -de ign mooule to 
crca1.e your own cus1.om 
forms. Thi module's fea11.1.res 
ioclu:de bo~.es w~th mul1 iple 
lines, rounded-comer bo>'tes, 
auto1DJ1tic 1ine spacing, verti­
cal and horizaonal n.ext in dif­
fereat >izes and fonts , anrl 
eltllcl placement of objects on­
scree:n. 

The package pril'.lts ·C~lher 
the ,entire form or text onJy_It 
will also print lo disk. Thi 
enables you to dclay prinling or 
~o send the compleled form~ 
via modem 10 a remote'. site for 
later printing . 

The package run on the 
JBM PC, XT, AT, PSl2 , and 
oompalibles. A graph ics c:a:rd 

i also a ncoessity. 

Pr:ke: $259.95 . 

Contact: Delrina Tech ool· 

ogy, lnc ., 10 Bf!C:ntcliffe Rd .• 

S1J1ite 2l0, Toro.oto, Ontario , 

Cllllada M4G 3Y2, (416) 

423-0456; in the U.S., (800) 

26~6082 : In ew York , (7l6) 

83.'l-040.'l . 
Inquiry 1144. 

http:modul.es
http:Busic.es


Col'}()fl·s RC-760 Still 
Video C4mero. 

2-<lnch floppy dl<;k_ 

Y ou'r looking at s.omething 
your omput r ha alw<1y 
wanted: a camera. It's part o' 
the Canon Still Video photo ra­
phy y tem_ And ii mean 1hat 
the d y of lruggling wilh .a 

video camera lO load inferior 
im ge inlo your computer 

ar ov · r_ For g<1od. 
For v ry good, in 

fact, becau no · ideo 
camera de[ivers both the 

Com~r grephlc:s come of~-
convenien e and high 

resolulion of the Canon Still Video y lern _ 
Take a good look. Th Canon till Video amera 

looks and feels just lik a regula.r cam ra. You us-e ii 
exac1ly the same way you use a regu l r camera. Bui 
ther ' no film. In tead, up to 50 image are re­
corded · n a 2-in h llopp disk. Wilh a anon tlll 
Video Record r/Player, the e image an be loaded 
into any ompu r that has a id o interface board om­
patib le with T C or RGB igna! . Then th un begirl . 

Now you're ready to use the entire array of om­
puter graphic <.:apabili tie at your ompu ter' d isposa l. For 

system. It deli ers a remark­
able 160 pixel., per inch, 

\ ith a 64-. 1 p 
gradation. 

1111 • Ii ou ' re ready to 
hear more, 1he best 
th ing to do i ·all 

The Canon FP-510 Printer. Canon now. Our 
expert can lell you 

all you need 10 kno\ . Just call: 1-800-22 1·333 , e t. 3n . 
Th Canon till Video S tem; it's what you, and 

your computer, hav' b n wait ing fo r. 

d -ktop pub.lishing. Pr 
entatio11 graphi - . Cr <1t­

ing your own imag 
storage library. You name 
it Pia w ith lhe image an 
wa ou like. You an 
origrmil and 1h ·hanged image in 
the Recorder/Prayer. 

tore tile 

What kind of image qua li t are we ta lking about? 
How abuul 600,000 CCD pixel re olutior1. More than 
anyoth r till video imag y tern . Hard cop ? Canon 
mak a iull color prirll r that onne -1 dir tly to th 

Canon 
Qnon U S A In<; . One Canon l'l.J.z.J, l..)k.~ $uccess,. 11042 Q 19'88 CaNJn U S. A Inc 
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Sprint9softv.rare free 

with T1200F purchase. 


Beh ld then v To hib· T1200E 
If easily ma11 enough to fit 

in th avera · bd .fcase. vet 1e 
packed\ ith a full m gabyte f 
R.A1vl t\vo 720KB 31/ :( di k tte 
driv ~. and a vari ty of port . 

It orne. in either refl ctiv 
or backlit LCD mod J . A fuJ1. 
siz ke) board. And for a limit­
. d bme, it also com s with our 
xclusive version of Sprint 

Borland: pmv rful \i;,1ord proc­
essing ofhvare. Absolutely free. 
And because it \.veigh · on!:i. 9.8 
pound.. . it' one of the hghtest 

I I 
LBM-compa ible dual di k tte 
PCs on earth. l ·-v n ha rem \·· 
able,.re hargab1e batterie , o y ti 

can work \Vith it ju. t about an}·­
whe:re you want. 

Tho. \.vho've u ·ed the Tl200F 
have hailed it as a maJ1mi ra ~1e. 

Because •-lil!I!!!~--~ 

_ 
rarely bas 
o much 

pm.ver been . 
oeasily 

\vielded. 
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di-·k ha 
\Vitn 
Jt only ­

squar: 
! -

"[ 
di. ke t driv 
hard di. k 

\ 
1Vhich 111eans it's big enough to 

tore juc:t about all the applica­
tions you'll ever w . All the time. 

'\nd, like the Tl200F. it ha the 
convenience of Resume mode. 

\\'here is it v.1itten that hcu·d 
to mean hard to CatTy? 

the o. hiba T 200HB. 
ak up aoout on 

frx)t of desk and w .ighs 
~ than el v n pound. , but it: 

packed with all the feattu-e · of our 
200F and con es with a single 

a1d 20 megabyi.t 

I 

e
___....roµght
oSize. 

w·hich remember · your place even 
aft r the unit i tmned off 

Fbr rnor infom1atiun un all 
our co i1pu ·rs and printc , c.al1 
1- 0 )-457-:/777 or \'i ·it one of our 
nearby 1oshiba dealers. 

Thev'll make ab lievt:r out 
nfyou. 

In Touch \\ ith Tc morrmv 

TQS,HIBA 

.. ·,. ., ·. 
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WHAT'S . W 

SOFTWARe • CONNHCTJV TY 

Software Saves 
the Network 

,9· · eking up da.to from 
, multiple users on a oe:t­
work bas a: ways been o prob­
lem for the S)'&tem administra­
tor. The basic problem boil 
down. to keeping track of what 
data bcloogs 10 whom. But 
Emerald System says it has a 
so.h1tian in EmSave. tbe fi.rst 
b ckup software designed spe­
cifically for performtl)g and. 
managi.ng Ille b ckup chore an 
anet'WOrk. 

EmSave worb with all 
cassette and cartridge backup 
systems, though ill's opti­
mized for Emerald's Rapid­
Recover haid:ware. Ifyou're 
a local-area-network admini 
trntor who perform backup 
and restore fu.nctions on multi ­
ple fi e servers, Emerald says 
the package will Id yoo control 
those amLrally located im:hi­
Vlll ta L: more cffic·eal.!y. For 
~pie Em&tvc locates all 
network server files and vol ­
umes automatical.ly, then 
shows them oo you Olll"'screen. 
Tberc' · . also an in11U:1:ive 
moose-b~d user interface; · 
yoo use lhe pacqge on Em­
erald'.s RapidRecover drives, 
you'll also get a graphica.I 
u~e d.isplay of volumes, di:rec­
tories, subdirectories, and 
riles . 

Em.Save is hipped with 
fh·e dm.a cartridge (or c • 
set~e.s) and a media-~torage 
case. To use it you'll need an 
lBM AT, Psn, or compot­
ibre, along wilb MS-DOS 3.0 
or Mgh:cr. And of oourse, 
you'll.also ne.ed a cartridge or 
cassette backllp unit. Emer­
ald's R11;pidRccovcr series of 
backup hardware st.arts at 
$995. 
Price: Cassetic vc:rsion, 

$jSO; cartridge version, $495. 

Contact: Emerald tern 

Corp., 4757 Morena Blv<I., 

Sanffego, CA 92117, (800) 

55J..400(); in California , (61 9) 

270-)994 . 

I:nqlliry 11:65. 
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A SchoolMate 
for the Classroom 

T he Radio Shack folk. are 
111ald.ng a oonce:rted effort 

to make their Tandy PC com­
patibles a big factor i11 !he 
class.room. Their lat.est.Stral9 

egy is Sc-bocrl.M.a.te, a class. 
room necworking system 
based on T dy' DeskMate 
integrate<! software, r.IS~ 
DOS, and either the low-oost 
TandyLlnk :netv.vrk or 
3Com's 3+Share. 

Tandy cal Sc.boolMate a11 

integralC-d collec1 ioo of applj­
cations and uliliti.cs tha1 are 
specifically designed to assist 
s~uden , leachC>rs, and adl· 
m:inisLrnLors ill orga.nizing, 
creating, and Sharing infor­
mation, sofrware, Lime, and 
resources. 

ScboolMale' s classroom 
m n~emenl applications in-

P roje,ct man agem.e nt 
twarc essentiallybe­

comes gro11,p,ware wlleo. it 
runs on a llCtWOi'k. hoog· 
niziDg that fact, ofloca ...a.ma.­
network life, Symantec has 
moved its 'popular Time Unc 
p1oject mao.agemcnt pack.­
age to PC-based LAN . 

Time Linc 3.0 w01k5 on 
all popular L . OMC you 

elude. Roste:r, Grade Book, 
Lesson Sclledu.lu, and Exam 
Maker. The admiii.istrative 
system can be used on a tand­
alo:ne system.as Mll as oo a 
network. ]JI any case, ludent 
acc.ess to die ScboolMa1e net· 
work is limited Lo teacher­
schedu!.ed applications. 

Ai:oordiag to Tandy, Lhere 
are Cll.JRI1tly mo.re th.an &O 
ed11eadoo-spcdfic packages 
lha.t run on ~boolM ,te, with 
.mo:re on the way. ScbooJM.atc 
i compatible with lbo coti re 
l:in.c: ofTandy computers and 
can upport up 10 35 wo.rksta­
tions and 2000 rodent log­
ins per nelvrnrk. Each work­
sta.tioo and me server needs 
640K by1es of RAM. 
Prke: $999.95 (includes 
3+Share) . 
Contact: Radio Shadt, 1700 
One Tandy Cemer, Port 
Wo:rlh, TX 76102, (817) 
390-3700. 
loqllilry 1168. 

ins.t U the main File Server 
ver ion on ;•olu network' 
file SCJ'!i\Cr, mu:lt~pte u ers 
c..a:n slme oc.es toboth proj­
ecl files and the prograln it­
self. Each user oo the net· 
¥.'Ork w.bo Wllilts oo wo:rt with 
Time LIM atso needs n 'n 
diiYidua · Pack.. 

Aoooroin.g to Symantec 
one ofthe ibigges1 advantages 

Remote-Control 
Connectivity 

P rog:rams that I.el )'OU tale 
control of computers re­

motely using modems and a 
telephone Uoe have be.en grow­
ipg in popularity, especially 
for people who take thei.r work 
home at night or need to sup­
port computer users wh.o arc 
spread over a wide geograph­
ic l area. 

In the time-proven pirit of 
oompcJtition, c.ac.h new genera­
tion of these program in­
clude o.cw fc 11u.res. F'or inr­
tancc, ii name implies, 

pcAnywhere :m is the fate 
and gre-a.tiest incarnation of 
pcAnyWhcre. 

The program le.ts yoo run 
any PC, termfoal, noo.-IBM 
compatible with terminal em­
u.lation, ,or even a Macintosh 
from ilOOl.bet PC at a remote 
location via modem, or locall 
lhrough n RS-232C connec­
11 n. New featu_r:cs indude 
u.toinatic callback from the 

host m chine to lbe remo1.e 
PC. 

Tbc pcAnyv.•here package 
comes with the s.oflwa.re neces­
sary for both sides of the 
oonnection. 
Prke: $145. 
CCillltad: Dynamic Micro­
processor Associates, Inc ., 60 
East 42ml St. , Suite HOO, 
New York , NY l016.5, (212) 
687-7115 . 
Inquiry 1.166. 

ofTinl.c Line on a Mtwork. is 
thehcftyamountofbard.dist: 
pa~cit 11, • 

Price: F'ile Server vtmion,, 

S59:S; hd.ivid11al LA 

P k,Sl9S. 

Contact: ymantec Corp. , 

1020• Torre N. e., Clilpcr­

tino, CA 95014, (40 lS3­
9600. 

lnquiry U64. 


http:s.oflwa.re
http:schedu!.ed
http:Sclledu.lu
http:uliliti.cs
http:Sc-bocrl.M.a.te
http:111ald.ng
http:automatical.ly
http:managi.ng
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·VE-IR-LOAD1S Aolamauc sl1"1"""""., "'"'kli><I . ""uon IQ O , P<OllOCI U S lrom -en r bM'l'IOU1 

SURGES/S,1PIKES ~:':~o1~:1es'!".:~ 

I EM II RF I Three ~l agtl '" I '°" &ah AC ~· 

• f ULL. ONE YEAR WARRANTY 
• ORDER SUIP SAME DAY 

• I M I L.U SECOND TR.ANSlfER TIME ~ 

• SVNCHRON'IZED SI. EWAV.E* 
• 250 wan and 500 wa tt uni ts oHer 4 m<:. c 

transfer tim • P\ M wav •form 

PARA SYSlIMS, INC. 
I 4 55 L~M..,~ Or T.-leploonc" 

p I ·t ~ 446-7303I c..r rollrnn ' Tx 7 5007 

~ 1-8,00-238-7272 
IAX: (21, 4 )' 446-9 0 I~ 

® .lSO. l.00 -"nd 500 W~tl ModCI• 
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WHAT'S NEW 

SOFTWA R E • GRAPHICS 

Tum 2D into 3D ith PerspeC1iw JWtior. 

Bring1 Perspective 
to Your Graphics 

'T-ired of flat nd lifeless 
PC graphics? You can. 

spiffup those two-dimen­
siom1I charts and graph with a 
new low-co ft ve ion. of 
Three D Graphics.' Per pecLive 
p .ck.age. It' called Pers11ec­
tivc Junior , and with yoor in­
vestmeol of 149, you can 
make yoor de ktop pubb bing 
aru:I ptcad beet oome more 
ali e. With. a few keystrokes, 
Perspective Junior Iran-· 
form your data inlo two- and 
three-di men, ional color 
graphics. 

Pe:rspeclive Junior can di­
rectly irnporl data from 1-2-3, 
SuperC.alc, Quamo, Excel, 
and mo t other pre.ad.sheets. 
After it' done its work, the 
p·rogram e.J1ports im1'ges di­
rectly into ldus PageMaker, 
Vemura Publisher, GEM Pub­
lisher, WordPerfect 5 .0 and 
most other desktop publishing 
packages. 

Acoording to )ts makers, 
Perspective Junior feature a 
simplified yet more oophisti­
c tod version of the us.er inter­
face introduced by the origi­
nal Per pective . It offers you 
64 preset color combination -. , 
as well as cu tom c lo.r mi ­
er. Yoo can al so change lhe 
viewing angle of any of I.he 
program's Lhree-d.imensioo.al 
graphics. 

Pcrspccti~·e Junior can out­
put to mo t l er, dot-malri , 
and oolo.r ink-jct primers. 

The program run on any 
rnM PC, XT, AT, PS/2 , or 
compatible and requires 
5 I 2K bytes of RAM , tl hard 
disk. clrive; MS-DOS 2. I or 
higher, and a oolor graphics or 
Hercules-compatible cMd. 
Price: SI49. 
CooU1d: Three D Graphic • 
860 Vi de la Pfrl, Pacific 
Palisade , CA 90272, (213) 
459.7949 _ 
Jnqu.lry 1B8. 
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Drawi Pardner 

Micrografx is a company 
that has staked. i~ claim 

on Microsoft Willdows~m­
patible graphi . And it has 
ju t rnt:roduced two new 
packages for th t ome-time: • 
venerable graphic.a.I opel'ating 
eaviron.ment. 

The first is Draw Pl.us a.n 
enhanced version of the com~ 

pany's Draw free-form 
g:raphie1; soflware . Draw Plus 
is designed for bu ines pro­
fessionals wbo want 10 creal.e 
organizational charts, project 
flowcharts , or relaoted graph­
ics. h gives you bolh drawing 
primitives a.00 design tools and 
includes ·enhancements such 
as cootext-sensi1iv·e hdp. lhe 
ab'il iry to u e SC-8nned 

"' 


Microgmf x. 's ClipArl ha:r 
an Anatomy .library. 

images, objca rotation, flexi­
ble labeling and text odi ting, 
a d 8 color palettes with over 
lOO colors, induding groy 
sc:-a!es. 

Draw Plus needs an JI!M 
PC. XT. T, or compatible 
with Sl 2K bykS ·Of RAM and 
an EGA or VGA card. Il' 
c.ompa.tible with all input and 
ou.tput devices that a.l'e com­
paLib!e with Micros.oft 
Winrlows. 

Micrograf:ic has a.too inLro­
du.oed four new ClipArt librar­
ies. Tttey arc An tomy , 
Spom and Rocrie;ui o, Bu .i­
oe s Form •and Headline 
Typefaces JV. 

Anatomy is a ooHection o 
professional illustrations de­
tailiag all aspects of bu.man 
arnuom.y. Each il.lustratioo has 
layers, labels, and symbol 
1D , 

Sports and Recrc~lioo i a 
ool lection of sports images 
useful for news letters and 
0th.er publications. 

Business Forms i.ndudes 
certificalC • expense reports, 
i nvotces, l~gers. memo , 

rd:cr forms, and temen ­
Headline Typefaces IV has 

six new type ce.s: African , 
Bal loon, Bayou, Jersey, 
Scorcboan:I, and Surf. 

Each library includes Port.­
folio, a Ulili.ti' tlul:t leis you 
bring lhe art into prog m» 

such a PageMakcr B11.d Veo­
tu.ra Publisher_ 
Price: Dmw Plus, $395 ; 
ClipArL Libraries, $79 .9:5 
each , except for Anatomy, 
which is $149.95. 
Contad: Microgra.h., Inc ., 
1303 Arapaho,. Richardson,. 
TX 75081 I· (800) 272-3729; 
in Tens , (214)234-1769_ 
Inquiry H40. 

Navigate the 1 a2 3 
Waters Graph,ically 

For those of yoo with :fa. 
lig1.1ed finger from all the 

lter rok:es needed to u e 
Lot\lS 1-2-3, MarqTech11ol­
ogies has reliefin 1.he gui e of 
M.n.rq a:vig;ator, a. grnpnical 
user int.erface for the popular 
spread: beet thal provides wtiat 
me company caU "fiog~1 ip 
control." 

MarqNavigator lets you 
U.5e a mouse willi 1-2-3 to 
graphlcal.ly perform common 
fuocti<ms. Yoo can, for in­
stan¢t, open nd move work-
he« windows, use drop-<iown 

menu and . ubmenus fo.r se­
lect log oom.mands, drag or 
push \!.\Ork hoct portion off 
the c-!'Cen, execu1e stan1:.s, and 
function k~, and acce!enllc 
d111.a entry. 

Marq claims the package 
offers sig;niflcant performance 
gains over the keyboard-only 
me'thocl. Jt ' especiall.y cffec­
livc if you work with large 
pre.ad bet' , where editing, 

mo ing, and cell positioning 
c.an be time-oon urning 
indeed. 

The package works with 
LolU l-2-3 ver ion 2.0 and 
2. O I and require 30K byte 

of RAM. And, ofc®rse, 

you'll need a moose. 

Price: S149. 

Cootact: Mani. Te.chool­
ogie , 628.5 ancy Ridge Dr., 

San Diego, CA 92121 , 800) 

336-8366; in C .lifornia, (6 19) 

452-2373. 

Inquiry 1142. 


conJinutd 

http:graphlcal.ly
http:Ulili.ti
http:Lhree-d.imensioo.al


l er. u 

bal!L tic 

Rack and pinion for your PC. 


TheHiREZ..,, .1 u e. You canjeel the dtlference 
nyi ur.fir t lap ar und th · creen. The curs. r 

re. p nds tnor ri :ply toy ur c, ntrol. movin . 
320 pi.xclsfor e1 JJ inch n the d 

200 for ordfna01 mice. Built-in 

tun1i1 and30°f le 'S Mel iuenable it 

to the dis tan _with ut draggin iL 

tail yi u. an ends thr u i1yi ur vVi 1k 

lliREZ brfn s hi- h peifc rmance ti all 


u rfa-vi riti PC ?fnvare. And the Logitech narne 


n the h .· d n1eansJ ou can c unt n nhat:. inside. 
"':......,. After all. H huzld micefor c n1pani ~ ~ 

...,,..,,
'-., like Apple, AT&T, DE -, and H-P 

,#!I..... ... 
All thi 1nou epoi-ver 

.• :• co1ne. with the 

ordina1y sticker 

pr ice ?f$149. 00. 

Clrdt 169 on Rl!ld#r 

For thenam 
.ifyour nearest 

deale1; call 
800 -231 7717. 

In Califi rnia.-800­

5S2 -8885. In Europe.­
+ 4 1-21-869 -96-56. 

LOG TECH 
Personal Periph rals. Utl rldwide­

~me~ Llud.(DEA.URS.· 170) 

in t - tz!ne and deskspace. 

kti ip 



WHAT'S EW 

OF'TWARE • OTHER 

Windows ClickStart 
Goes !Expres.s 

Y ou 'l:icmsoh Wiooows 
users who crave more 

graphics menu options 111CJW 

ba¥e mmc choices than ever in 
hDC Winrlows Express 2 . 1, 
an enlumoed venion o the 
Wi odO'llo graphic menu sys­
tem that used t be known 
hDC ClickStart . 

The hOC Windows E ­
press pack~ge gives you 11 

larger 011.mber of di play 
preferences 1100 expanded fea­
n1 re . For ins1ancc, )'OU can 
create ywr owo pcrs.ooal ixed 
ioon.1ibraric . A I ibrary with 
50 icon i in luded. 

Tile program ·1so give 
you aa uncluttered . . reen wilh 
co1 r icon instead of 
scrc-cnful f file and program 
nam . 

You can I.so >tart applica­
1ion · with ingJe kc trotic or 
mouse<l" k. as "'el I 118 store 
related applatrons nd docu­
ments i.n ioon-n:pn::sented 
folden;. 

lfolhers will be using yoor 
ys1cm, yoo canusep~rds 

to guanl cc,ess lO ~sitive 
rile restrict aocess to MS· 
DOS . 

A Fil'e by Any Other Name 

hDC J.Yindo"'.os Express make.s Windows e·~(e11 more graphic. 

he hDC WioooW!I E • 
press program ls compatible 
wilh mo l Window applica­
t.i n . 

Price: S79'.95. 

Contact: bDC Computer 

Corp .. 15379 i'onhe.as1 90th 

St. , Redmood, WA 98052, 

(206) 85-5550. 
I qulry 1169. 

The Great HP 
Font Conversion 

I f you wn Hcwlcn-Pac ­
.. a.rd De tJet ink£jct primer 
and eel more than little 
constrained by its limited se­

Memor:y-~id.cn:l pro· 
grams lh.iu I l you use 

long ~e:xu.1.a.l desc1i:plions of 
fil " ln ccad f 001.en...-crypti.c 
-chi actcr filename arc 

becoming a h l item. T:he 
latest ome fmm Canne] 
Computer Produ , whose 
File Conuol let yoil u e 
n m up to 08 cha cmrs 
ong. 

But lhcre' more . File 
Coo.tro 50 lets you orga· 
1'1° ze document in named 
fo de and manage indi;,oid~ 
u I fU wlioli: fcldus in a 

Rfcre ocd ·ndc . Tiie 
onl rues )IOI.I sec inao il'llde 

aroe the on ~'OU lOJIC. 

Th program a n11tu· 
ra!-1.angu.age interfaoe that 
designed to et an,yone who 
11 your compute:r- 51· tern. 
find fie e ily. Tb.int' 
also 11 key uoke recorder 
IDal. lets yoo cn:a~macros­
wh. ich the ompany caJI 
controls- for a most ny e:p­
pl.ic.ation . P.m:tcfincd c 11­

trol a1C indud!!d for 'W nf. 
Perfect, 01u &2•3 , 
WoidSt.ar, uperCalc, an.cl 
othef prognm . 

Fi e Co1mul woJlcs. with 
roo t p pul - r applicadon 
program , ·ncluding tho e 

leclion of I.ow-cost foots, 
lhere's SoftFomWarc's Lase r­
Icl to Desk.Jct font-co.nversioo 
package. 

As i name implic , lhe 
package ill happily 0011Vc·r1 
any soft font d igned for the 
LaserJet so it will work oo the 
DeskJet. 

There arc h1mdrcd of 
widely vailablc publi domain 
nd harcwarc foo avail ble 
rom bulletin boards. 

Price: $42. 

Con.t.a.ct: S.H. Mood & As· 

sociates, lnc. , SoflfootW'are, 

l 10 F ir 0 k.s ~•• South 

Pasadena, CA 91030 , ( l ) 

441-2260. 

Inquiry 117.3 . 


n med abo c plu , among 
others, Qu Hro, M'c of 
Word, ympboo,y, PFS:Fi 
Choi.cc, nd Xy rite JI 
Plus . The program l!lses 
abmn90Kb)' esofRAMand 
require _n JBM PC, T 

AT,. P /2, or co,mp_tible 

with MS-DOS 2. 1 I. o high­

,e:.r. Fil Cootrol is not copy­

protected. 

Prlice: $:59.9:5 . 

Contact: Ca.nne:I Computer 

Proch1 " mnc., C&nneJ \ll I& 

ley Vil e Ccntc , IP .O. 

bll5, Otrme1 &lley, 

93924 (408)659-JJSS. 

lnqlllry ll10. 


Products 
on tile Stack 

T he tric le of HyperCard 
t ck for !be Apple Mac· 

intosb · fast becoming 1or­
re111 , and inoovat.ivc uses re 
f t being foo.od . Like hop­
ping, for in ta.nee . Here re 
two prime examples: 

If yoo ' re an i m·et,erate har ­
gal n bu.mer, HyptrShopper 
will keep your aneotion for 
hours ao end. le ' HypcrOtrd 
t c th t Ii 1 over a !hou­
nd d.iscoonl rnail-onler com­

panies nd factory ou1lets. rt 
al.so hsts 1rn: products they ·ell 
a.nd the brands they carry. 

l n order 10 qualify~ r a 
Ii ting in HyperShopJ>Cr,. 
company musl sill its prod · 
uct at least 30 percent bet-Ow 
rc1ail or sell truJy u.nique or 
hard-tG-fiad mcrchand.isc. 
Prke: Sl9.95. 
Cootac : C nuroni f1­
v.1lrc, 224 el oo Lane, P.O . 
Box I , Camas alley , OR 
974 l6 , (503) 445-28'24 . 
lnqu:lr 11 n. 
- nd for M cinlOSh use · ,Adc.alers . and con ulum 

who need to eiep uack of the 
lates1 informa1ioo 'boo1 M • 
into ll·relaied ervicc , prod­
ucts, programs, a l\d periph­
erals. !here's SuperMll!Sl:er· 
File . JCs a HyperCanJ. stac 
with oo.·cr 5000 Ma imosh-re­
lated product cards. 

SupcrM te file run on 
1he M· Plu. , SE. and n and 
requires HyperCarn. 1. 1 or 
higher. plus a nard disk wilh al 

least 3 me,gabytcs of hcc 
space. The package include 
five di ks in a carrying; wal­
let , witb the di k in pple' 
HD Backup formal. Qu rU:r· 
ly updales Me available. 
Price: $59.95 . 

ont t: cw Edg.e , lo ., 
Noone Fall • Peterborough, 
..H0045 , (800) 284-3330: 
in 1ew Hampsh ire , (003) 
924-9l00. 
l R'C[uir 1172. 
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l'l:le latest mu ltl· pl ayer mu ltl· 
formal PC game from At.1slralla Is 
dIfferent to a11torms ot Poker. 

lw•s.l•JOKER POKER features 
90 play~r capaclty. open-ended dl scoard 
a bl Hty, selectable de-ck slz;e and hands l)er 
playeJ, password controlled gambling system 
with automatic accounts - and 5 tree entry 
fWms for the $200,000 lwHte JOKER 
POKER Coat..t. 

E.ach month Oec1ember 1988 through 
Aprll 1989w nners of 240 JOKER 
SOFTWARE games and 4 flnallsls will be 
ranctornty draWll'I ftom an entrl.e·s received 
that mOt1th. 

With aguest, th 20 flna 11s1s wlll M 
flown to Las Vegas to playAilffh JO«D 
POKliR for a ftrst !>rlH .,$100,000 I ii 
enti a t the Qoldoen N~ 

1.,220 Prizes Yalue $.200.000 
Aut,t,lt1 JOK'1:~ POKER Contest RulH1. 200 J1Joker PC s.oftware games Aunla JOKER POKER Is 
1. 'lopt11rdiol!Mneo "41'i'IOel'lt«.al $29.95 to S.49 .95 depenclMt avaHabla for SIX.major PC1a 

on disk tormat . Game prlles 2 Vold Wlll'l'I!< prohlbJtM by st;ate °' Cldl!!til 11 ·. 
flf yoo r1PC has a mouse or keytoo rd. a monoa! sole di scretlon ot spon~or. 	 3. To enter. slme:ily cotf'.l~M.e and tt't.ir.m 111e t t:il!! a I I$60,000 or color mo11it1Jr arid a 5121< m1,nImum ram enlry rorm.. 

Cash Prb;es for {e;xcepl Appl'e nand C64i!l2S '!.I s:e 64K and 4 . Limit rtw. l!'Mrh!ot per ri1111lly <)r llQu$.cfi1;1ld . l'h.., bee 
keyboard onlyl ycu anii ~01,rrf a111l lycan entry fom;s and IUJI eMt.. $1 ndl0$ ar~ incl u:*<! .. 1 1~ 
practise at he1m tor the Us Vegas rlna I e1f "Al!iule Jalil!!r PQJ< or m~ b.e ob!.l\lrt11od b)' ki>d Ing

Contest G111nd FinaI: a stal'!llled klf ·&ddr<!'$~~~1opel~r~ 1n _n 

Aussfe JOKER POKER 
!he AU<a&I• JOU!R POKER contest.• 

S.""1 " • 7 \.'J wl thafli1ndw•lttcm r QU>O'l"tto: A.vssHighest Scorer : $100,000 
J()lo.~rPoki!t C<lo .est En1ty l'orm3, P.O. eo.. 2238~ .

S11.ggested rela 11 pr .Ce$:S~<:ond Highes.t Scorer: S5,000 	 Giiroy, CA 9 5021' 2U1- M~i l· I n 10que*'1S l lmltod l'I> 
OM pat Mrne, l\O<l~~Or f_milyOndmYJll l>O

Third ,J-fhglle5t Scorer: S2 ,500 IBM & compatibl,es ~elwd t'IO lat~ lh~n J/31.189, WA & Yr"' nls 

Lowest SC•Qrer: (GGA. Board r,equlred} $39.95 IM!<!od no1 I~I~ 101urn Poll!lll'O· F~ll rul0111l lQ$1.500 a>' l labfe from p<!itllcll)ilt l - M ind$~~ retOl f-Of"I . 
16·Consol11llon Prl.zes of $1,000 Amiga a Atari ST $49.95 

5. Qnl ly em O:-•· "'" ~ b<O ro~i¥od no IGt rllwm the 
ea:ch to e 11mlnated Flnalilsts $.16.000 1Maclntosh (mono on ly) $49.95 111s1 day ol the mor:i In ..-t.k.h .d• rlni w lll l~ke 

place In orOcr 10 p;)t!l~pa~ n t ., mon1h'1 dr-i llJ(.AppleH . $39.95 Ot!hril'\p II boo held from Ooccrnb r, 198:8 
C641128 $29.95 Uirougt\ Aprll 1989, l rn:ru..~. FJ,..1 onl•lo~ must b 

re~~ by 413Ml9. 
•1>)111'--~l>ll - ...... ...... 

'f'!liiil PC .,....wt, U'Nll mlnlmum ~~rMIT'ltfKt1 u noc~ 6 . Con1H1. opon liO l1<pl ' 11-dlent1 ol ll>tt U.S.A •nd 
"'4'un01 ~ """"'•nt]' 11. llmlt•d a t•11• d'i'plaei1T\Hlll et!,..., Cllnod (otl>crth• n Q\l<:bec) , 
pntduu... •flif"t'lit'.tl by ~XI J"OIL 

7. 	 Odds ol w rmlnl! .rf ;l)'Cfld on numb rof el l ~lblo 
~ntrlos 1000 l¥e-d . 

CQt!ltell wbfe<>t lo comptcll" otrlell>I rules. 

SEE YOUR NEAREST MINDSCAPE 

SOFTWARE RETAILER 


~ 
~ 
~ 

EXCWSIVIE OISlRIOUTOR 
orl not ...ll.tb"80tdlHdl1>eC1on 

i...aoo~2~JOKER 
24 hour order seNlce 


RETAIL£R·S CALL : 1·800.:221-9884
, AppMo a\ 9 • 11..m..&.1. i\YPt ~ 11"4 ~l.2-11.,. tl~.1 Of re&iJ.1*.f*ll lf~ IN llil'ml - rfliu -H ~Nn1n 
~~In!. .~• IM... Al.li'l , W. , iit\d~.. ll.cl~ ll«.. rHPM....,., .. l't!ll,lioli.MSot"llil!!liilli 

DEC EM.BER l9!! • BY T E 96PC-l 

http:�flif"t'lit'.tl


·RE:GIONA L 

WHAT'S NEW 

PACIFIC 


MacWorld Expo 
in San Francisco 

I f you missed lhe crowds 
(and the heal) at M cWorld 

E po in Aog1.11 t, held in three 
localioo ill Boston, you hB\l'C 

another ch11nce to catch up on 
the I test new products and ap­
pl i ation for the M .in~o h, 
only Lhi ti.me I.he Expo will be 
he din ba my San Fraocisco, 
from J:tnuary 20- 22. 

titch Hall Associates will 
again be using lhe three-ha] I 
s lern, with exhibilS scbed­
uled for the Moscone Center 
and Broo Hall, while mo 'I 
of the onference and keynote 
s.peeche will be gi\.\Cn at the 
Ci i Auditorium. 

The Expo will start off 
wilh n ind u 1ry dsy on Jan.t.1­
11 ry 19 , open only t.o de lerS, 

$1,995 
· - -~!()I• lligli"fli!Od~ 
o E;l:pondir* IC 0 l.tl! 
* -. W BIOS tli' - iltJS 
• ~....., 1c~MJUI 
• ~ p.!Mtilullflll'
• COM , . ,.Rt bu!ton 
• Er.honoPd ~ 
• l1M ~ 1'.Ut.-ell'CI 
.. l.311 ll<w1' °""' 
·~· cwd 

i;crlll< PQl1 
• HI.RES l.lon;w;/vQfno ~ 
• IJW1 
. ,_ ...""'1' 

ALTEC.XT Turbo System 

$675 
• Qe.l~ 
• ~11llO "'_Ht 
• ~ R,l.M 

* ISCM' - MKlflY
• llf~~ 
• R:>wt ~ tM'd 
• 311111< lapp,· dlllk dn-.. 

·~ ~ ll'"*"llO'l 
• HI-RES~~ 
• "'-"'< aios 
• IJMr'1 ­• l _ _......,. 

vendors, thinl-party devel· 

opers, and reprcsental.iv~ 


from ~y Apple &eCOtll'ltS. 


M.ofC than l200 booths a:rie 

expected for the show . 

Price: $20 for exhibits only ; 

S7:5 for Lhe confc.nmce and 

e:Ulibiis . 

Coot.act: Mitch Hall A ·so. 

ciale , P.O. Box l:5:5 , 

Wtst'NOOd, MA 02090, (617) 

329-991 J . 

ln.qulry 921. 


Users Group 
Breaks Record 
for Newsletter 

Ause. rs group in Kentuc! y_ 
rccenl.ly disLributed 

SS.000 c.opies of iis newslet· 
ler by tak.i og a finB.DCia.I risk 
that paid o.ff better than il:S 
me:mbercS expected. 

ALTIC ZIP.366 

The Celltral Kenu.ieky 
Computer Society ""un.ted 10 
bundle the October i sue of 
Lis newsletter with the October 
l l edition of the lui11gro11 
Herold-leader, but it woold 
have cost the group S5000 for 
the insiertion.. CKCS made an 
agree:menl: Tbe newspaper 
ooulcl keep all the revenue il5 
ad'olel"!.lsing representatives 
made from selli11~g space in the 
newsleiter, but if Liley didn'1 
sell c:oough to fill Lhe origin l 
eight imges, CKC.S would 
make up Lhe difference. 

Fo.nunalely, teners from 
the Society Lo 250 computer 
dealers and coo ultanis 
quickly pre old the newsletter. 
Mverti ers aw I.b i- as an op­
porlun ity lo reach Lhe ir target 
markel in eight coun!ies. a.nd 
because Lhe Society .is a. 5- l (3) 
(e) educational group. clona­
l.ion oo the group arc 1.u de­

ALUC-286 Enhanced Sy$fem 

$995 
· •~,o~­
• 512K R,1111 
· 0Wf~6'10 :rl: 

· 200«-~!ii t!)i4! C&M 
Elliw-1 ..,-.c 

• Hit<!~ lldk ~­
• 12 t.I~ ­
• 	lk.rlotti-6<11(1na 


(an! pnnw pcJ'1 


• 111-AfS~­
• Plmwlll !ll0$ 
• VW1~ 
• 'fR w:irranr, 

ALTEC-2&6Jr System 
$975 

· -eoa10~ 
• 5121< AAW 
• lW'h' -"'lllJll' 
• ,.. • CUil 

• /1111)1ft~ 
• HsU g.sllillowf clJll COl'CIOh< 

+ I 
~ 

ilOl!Pi <i'MI 

t.w omh iirzD< pOlt··-~ 
·• H~RES M;nxirrtlml 
• UW1 
·• , l"W _,...,. 

ductible. The ecclon was ex­
panded to 12 page , and L.he 
newspaper gained SS.000 in 
revenue. The id.ea was so uc· 
ce fol o:r ad vcrti ers. the 
new paper, and the Society 
a.like that CKC may u e th i 
disl.ributioo method two or 
th rc,e limes a year . 

The Cmnput.er Learning 
Monih newslelter i:s a tabloid· 
siz.c edition of Compr.der File , 
lhe group· s regular monchl· 
that ha a circulation of bout 
400. Accordil\g 10 the Cenlra! 
Kentucky Computer Society 
the 85 ,(X)() ci.rculatio.n sci a 
single-is ue circulalion 
record for 11 users group 
newsle1ier. 

Olilta t: CKCS, uile 160, 
2050 Idle Hour Center, Lei · 
ington, KY 40:502, (606) 
293-0154, (RBS) or (606) 
255-3349, voice . 

A ALTEC Technology Corporation 
5751 Rickenbacker Road, Los Ang es: CA 90040 
Tet 1·213·188 9 GO 

Order Deak: 1-800-255-9971 

Circl~ 524 on Rtadtr ' rvk~ Canl%PC·l BY TE • DECEMBER 1988 

http:Cmnput.er
http:rccenl.ly
http:reprcsental.iv
http:ALTEC.XT


:SAK
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8rfnglng M vancea Technology To An Advancing World~ 

Turn Your IBM®.PC/Compatible into an Intelligent Workstation with 

The English Language Interface,to MS®!PC® DOS and more 

What i · DO .ALK? 

OOSTA LK l!> th fin;t and only Eng lish ngu~e Inw rfa.ce to tlie 
· l 00 operating .) ten. Tu u D 'TA L.K is very mud1 lil!le oom· 
munic-uting with un 'I DO expert. Just wU OOSTA LK wh1d .)IOI.I °"'unl 
to do in E>luin E n rlish and il '""ill t.a.ke caro or e'•e.ry~hln " 1J01n !"I!~ ivin 
.)IOUr reque t , DOSTA LK will t nm!Sl.u.te It Crom the E n¢M1 lan111111g into 
the M D lanwia~e, adding to tM tninsL'll ion the information which 
you are nc>t ewaro of or mlght lhl'.n ! l11n. out , ~ucli es Lite >met lot."Rtlon 
of file -) anci'or dlrectorie;;. If t hi! reque ·t i · ambiguous/incomplete, t.hen 
OOSTA LK will e~ you In L'Om'en<.ll.tion until it has g;tthe:red th misi;ing 
piece. of infommtlon. fn oth r words. DO. TALK pl'O\•id'e you with h 
m t intelli~ nl iwiYOnme nt (or using 0 -an e l'l'' ironment where y01_1 

IU'P. e l \'Stefl from lh:it of 3 programmer lo lh:t Q( the clec.fafon Tilll.k<.lr­
\\' here you h:ive t he C3il~ility of , imply deciding 1vhat you \\ :nl W do 
\\~t.hout h, vit1g to know how i sJiould be do:ne. 

Wh>· DO 
A X turnl rEnglish) L.1 lmerfaee i the mo il'll lli.g nt i11te r­

lii.~ t.h·t a softv. are product. c;m t \>er have; lt Is ub.11.tuntlaLly morn i11­
lL~ltger!t than the kun-baisro inw.rlaoo 'l.acl nt.o15h l or t.he '°'~ndow-bai;eC 
iirt.erfm-: •(OSl':?S ). So ifyut1 w1rnt ilJl intelli ~ill :pen;0rnd work stalion, th 
~IJOLCE! is, l!itmple; f>ith r pend B couple or tOOU."8.110 doll r.!i for 9 [ facln­
lOSh or a P ~ with the pres ntation mana~r or 129.9.'\ for t he more 
intelligent e1wlronrnent or DOSTALK. 

Th p r6 ·t D tutor. 
D rr'A!J{ ii> also the id :i i e1w'iromn nt for !earning lh('- M .I)() • 

fan_g1m.ge, sirice the au,gmented tr:m uon of e.aeh request is displayed 
prior w e.x ution. Thi · the most frequent m~th.od used for ~emiling 
any foreign language (French, DO tc ..•) 

Who hould S('· DO TAl~K? 
An,yone who has :rn M -DO based IBM P :rncl wsnt$ to be infmitely 

more productive. 

dditional eature 	: 
Ai; if :m E nJ,.-lish lanw• 1ge interface 
Y."11Jill 

0 

t eno.ugh, OOS'l'Af.K provid 
)'~U w1th many DOS utility reatu re. 
which you will fi nd hi1d1ly valu. ble, 
whether you are an adv:m~ or n 
novi PC U!l('r. Thest> utililies b\• 
them, h·es alone are at lea&t ~ 

100.00 \•alu : 

• Sea rch nnd Locate 
• Undo 
• Find 

There rs no comparing ' 

PC Tools + 
Top DOS 
Xtree Pro < <IDOSTAU< 
Mace Utllltles 
P·rofessor DOS 
Norton UtHltles ' 
MieroSoH Tuto 

$.500.00 & up >> $89.95 

• •lect hre E ra11e/Copy 
• Input Hi tory Bu:ffer 
• And lueh lof'le 

SAK Technologies., Inc. 
1600 Norlh O ak SI. , Suite 931 W, Atllnglon , VA 22209 
Phone: 703-522·6425 
Fax : 703-276-945•6 

DO K Requir-
ArilBM P eompntlbl •SOOK RA M, D~ 2.1 ornoo\·e with 3.0 :mcl abO\•e 

«imm ndecl. a hard cli.~k and one floppy drh-e. 

·ew.- ...-.io. ..,, _ .... If II 11>111MM;- o1,....a-u.1o----~ 
~.-... ..rt - c.m-1~ _, w,.,.,_ . t.'.D mli.i...._ 

I008WJC. SOl. ~dln...,lfM'-~~ .,~ m tnliliiiiUk. >il. &'H ~;.. lflr..Otlw.r llftMll 
i&llll ~ --~ ..~... ~,..-vb .J1• irapM"ti.-ni h.M.n. 

~ tMlll!!AXTK~ -

ome talk ah 1ut OOSTALK: 

"DOST~ l.K ;, ~ ,11rogmm hnl mo•t rr:m•p,.tt"T 1UnJ1.A01dd cmH.dl'T l1C'j'l<lnN~. 
Tlr.• l""'U>'U"' dr.€,, r:rodly ...-lw:t ii •l'ly11, ar«i tlDt• 11 inti. U ci>Jdd ~ llJt .oJ;:u; 
"'a M'~DI<! ~ ... t.lffi"'- llf: toll ho~ Ac falllt't! ~lt'rnlW118 of tt>•"Pl•lt'n' 111."1/l 
build °" 111.. .opirii ofdi ,...., ....D..•I b~ tit,. '""""...,.,. of CX) T,~ (,}{ " 

Dr. ~hdtnd Eckf.r. P(' Clonl'& ~lllj(uriiw 

"OOSTAl.K...dMrlfl 1e.lia 1t ~M	aNd iro>11--a'." 
1ld.. I 'lbckrr, Com1111ter ""orld F'"'-"1.1 

"DOSTALK d-l Oflllf lt't lf<Jill wmmaitd Ur DOS &pmill.~g • t lffll i plai" 
E~gli~h , lf ii.u. "°""' 1·~ry 1tire frat111T~ o•. 11.f m•"• , {XJSTA{.f( dr.it~ ,.,)i.,1 1d 
p.rvrnur 111 a .1m.oarA. lr~1"t ma11Ntr. _. 

ti.eldon Rkb.m n, \\': bingt~n Tune< 

"No <>fli..r [)() .,mplifin' !111 aa:mrtpl1da1 1t<hal a CYmtp1h1J1 callnl SAK 
T..:1101..!og,n ~.:i.t 1~-i t.11 lit' ii.t.001,dia11 of DOSTALK." 

Go,-..mml.'nt Cmnr•Jtr r J<I,...,. 

om -·ample 'Ihlk With 	DO '1: LK ~ 
• pu1 11><: fik &n ith in dim:wry om~ 
• ( · tt..R • l'lle . . I.xi on C dLik 
• male~ a httl<up eopr 111r eilf'TUI dl~ 
• Ii t fil s " 'i l h • i.•n lon E e >0rted 
• l need ·in make • dvpl~•i<' of di.I< A 
• are lhe· B din. m~ -al t~ th• nl~ In lld 
• di1111!1y • II h11nl dilk Iii~ t rl in.11 ith • 
+ m~ X.\xt in \<> H did• rm1111 lh'!' diol< 
• •JnPIY th• dlrr.::IM)' • u119ly 
• R'~ .·.1xt 
• m~ - !I rn;w (i i,. 
• ilart \Vonlpetfect 
• run 123 
• ('U('Ut .IJbBM 
• [!oodb,rr 
• ilit.. 

Keep The Power: 
\~ · h \ 'C d sig11ed 00 TALK so tha il wo1I~ n·duoo yuur eomputer' 

performance. W~ ~· achieved thL~ by makini;r OOST LK a hell and not 
memory resident " 'hile makinjl' it look Ii.lee 3 memory l"l!sidenl program. 
00 ~ALK "8 divided into t wo part.~: :rn 1 K part and a I K part. The 
J K part kilts a;rncl im·o 'l!-8 the l K part "'henever th.e ~ution o( :in 
ext,ermrl prow-am i.~ requ cl. He~e. there will bl' no memory 8hort.~ 
or interrupt problemi; due to the operation o( DOSTA LK. F'1,1rrt rmore, 
~1,1r can invoke DOSTAL!\ when at the D prompt by !>impl~· p~~i l'lg 
t.h F2 roo ion lwy. 

.NOC <.'"1>1 Prottn t<I 

ugge ted reta il 129.95 

SPEC AL OFFER 

31}.11'11: !llontr·haek Gu•mfWl<or" 

De•lt!rw n.11d OIU h \~ lromr! 

l 's! I ,..,,..,l. li>O&"'IALK 

d rM --- DOSTAL.R iu 9-.9" 
Add 13. {(W • (h i1JP1" 4oot•id,, l '. \ odd '8.fo)) 
Vi,.P.iA ,.,,.;i1en1.1 pl • Mid ~.54 uln tu 

torAL 

59.9""' 

,_____ 
'---- ­$ _____
i _____ 

~· 
Nun
Ail<frtu ________________________ 
C..ly _____________ 141-o, ____ l',-1pi _____ 

l'hliM (___j ___________ 

Signal.Ure __ 	 -~~ 

-Hl Ne. _________ Erpi,,.lioo Dl1U ------ .;;:;:,	-.:- .,,,~ 

·~~ ,
' .:°',:,.• 

CirtJi $29 (l tt ~411ltr St.m u Ca.rd 	 DE.CEMBER 19&8 • BY TE 

http:Vi,.P.iA
http:1~-it.11
http:fan_g1m.ge
http:Tilll.k<.lr
http:nm!Sl.u.te
http:Inwrfa.ce


REG I O A L 

Incorpo.raie 
and Save on Taxes 

!u· ­ ndcr (he currcnl. [8Ji. 

' laws. corpora1c profits o:f 
less than 18.'i ,000 a.re taxed 
less than the me mou ru of 
individual. income, and man 
successlul private bu i.nes 
owners would do """'Jl 10 in­
co.rpornte , according 10 Noto 
Press . 

With that in mind, lilt 
company and Lqisoft have de­
veloped "Jibe califo.mi ln ­
corporator. a oftwarelbook 
p "t:kage 1heit llov;~ a me II· 
10 medium- ile business lo in­
corpora.te under 'the laws o 
California. Afler aski.ng for 
in o.rmalio11 oon(X:ming yoor 
bu iness, I.he oflwarc p:rovid,c 
up vo 40 page of docum.cnta· 
ci n rcqu:ircd ror fo:nn~ng a 

oorpor tion, including )'OOr 
oorpor:a~e-1u1me 1e crvation 
leutr, articles of i noorpora­
lion, bylaws, minulCS. and sc­
curities·la.w waiver .tetters. 

The manu I includes in­
fotmation oo tax I v. , C lifor­
11i and Fed.era I regulation • 
and Federal S C rpo:ration t ­
ms; it I.so dclaiJ lhe bene· 
nt of inoorpo .a.ting. uch a.~ 
limilcd Habilit;i. deductions 
of empl0)1ec benefiis, per· 
petuale:xi tcooe, and fi nan­
cial fie:x.ibility. 

California l noorporator 
run" OlHhc JBM PC, AT. XT, 
PSf2s, and C'ompalibles w•ith 
256K byie of RAM and DOS 
2. l or higher. 

Price: Sl29. 

Co11U1ct: olo Press, 950 

Par .. e r St., Berkeley, CA 

94710, (800) 992-66!i6; in 

California, (800) 44S-66S6. 

lnqub·y 939. 


The UCLA PC 
Users Group 

T ile C APC U ers 
Group hlliS about 00 

members. aboul SO percent of 
wnorn are beginners. 2-5 per~ 
cent in:termedia1c . nd the 
~l advanced . Jts genera] 
meelings , held on the campus 
of UCLA. are open to lhe puh­
1ic aad usuall aucndcd by 
aboo1 250 pcopk. Nonmem& 
hers re aI! wed lo auend one 
peci~1-i nterest group (S]G). 

and Lile group' s bullet im 
board sys1.em is, aoco:rdi.ng to 
Preside1ll Richani Kan. 
'' opcm to lhe free u-uild ." 

The g;roup's newsle:tccr has 
a circulation of abou1 900 ' nd 
a\'C ge aboot l 6 page . The 
group doe not acceptad~'C rt i~ ­
i n,g in i1s newsletter. 

Priice: $2 for the annual 
mcmbersh ip ree. 
Contac(: UCLA PC U ers 
Groop, Universit;i of Califor­
nia a1 Los An,geie.~. Pl 77­
365, 760 Westwood Plaza, Los 
Anseles, CA 900:24 (21 3) 
6 04700. 
loqllli.ry 94CI. 

Send Us Your 
t ocal News 

B YTE.L~ c:i:.pandi.ng its 
'covc1r'3ge of locai e";eat.s in 

me Padfic-Wcst Coast re­
gion. Ifyou would Iik.e your 
e.,.'llnts , confoe:noes , pccial 
projr.H:l.s, Or u;st:rs 8;t0UpS 
cO\l'Crcd, plea c send in for· 
matioo to: Regional Edi1or. 
BYTE, Olle PhocnLx Mill 
Lane, Peterborough, NH 
03458. 

on Major brands 

~io 2511( ~ 1 ORAM, lOOn• . . .$11.50 

2tiGI(..12 2Sel( w: 1 ORAM, 1'2Cln• .. . .. $1050 
1M8 SIMM . . . . . , , , , . . . . . SC&ll 
80387-25 M&lll ~ 2$MH;i: .. . $ ~ 

- . - .. _'23$0 c8SAMSUNG 8-luniiJ Comlllu'-~ s...y
' .. . - . . . . ' - .. - . - . - . _$3800 

S600G XT, 8MH1Z', 6121< RAM, Heml191 ~ICI, PIS, . . . . $ !ml 
.. ' ' ........ -- .. s !i!iO DOS 1 • 3llOI( ~ 

S500 288. 1DMHz. 8121< RAM. Hllroulell grmphica,. l"l'2S. . SlotlO 
- . - .. - . - - . - . - .. - . - ... $1495 DOS, ' - UMB Plow;' 

' . . . . . . . .. $2935 S-800 90386-20 Ml-V., ~ mOIMI; lndudel 2 MB RAM, .. S261'6 
.. -· ··-· . " ' . si:m EGA 'ilcMo ln!9r:t'M:il 

S600C 9028e-10 MHz, laptcp; illldUde• 20 M8 harc:t o~. $2150 
.sme ~ lCO dl9Plly (600 x 400) 

. _f.5310 r.m-lill-M""-0..· . 
+1J2• Wld., hand~ .OCR 

.... " ....... . . .. .... $ 3f6 
.... - . • 386

' .s S40 

~Oltlal 
ST2'38"~ c:ootder 

S126H 
30M8 ' 
40MB, 29ml 

' 
, 

S'l277R·I 86MB, ~. ALL 
' $ 756 

. .$1116 G'!'!m!'J"'t 'l*P ~ 
1'1000 Si2K. LCD. W2CJI< . . . I 145 

,, .. .. ...•...•............$875 
.. - .•. ' ' '. .$1625 
.•.. - . - . ' . • . • . - ' •.. - .... $1150 

. ' ' ''.' . • 286 

.... ' ...s.3150 
. . ' '' ' .$ .c:25 

T1200-H 1M, LCO, 20M . . . 
1'3100-20 84QK, Ptame. 20M . 
T320CM4l 1M. Pl&lma.. 40M 
T5tCJ0.40 2M, Plaamet, 40M 

cmmv.ntu.. Publi:lher Y 2.0
rm:Js-, 

..S21.cAJ 
_12865 

.. $3425 
. _$445Q 

I 449 

FaM'\1t• ~ \IGA o;kMo ~ I J75 

s...,.... Diacount Computers, 14099 E. Frnmooe Boufeotatd. Comput« City. CA 90670 
(2~31 802-74Til FAX 111~ 213) 921-ir.111 

c.Jlfonti ord«e Md ...,., 1SJI. CaU 10 1;0nnim pdC9 lllld avatlabllltJ'. 

B YT E ·• OECS. DIER 198:8 
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I I ' r~ar-tlme backup 

ARCHITECTURE FOB. THE 90'$ 
SHAPE O:f ' 'THE FUTURE: 

THE.· •EVEAEX 
SYSTEM 3.96/ 20 

A!<M.lt . A in. bo.!lonc! ma 
Updo:. ­ . ""*I' 

:inly 'Whml ~. boo.a 
' !*'I ! 
ti:.-."!!a..-i:.o~)>I'' 

Ellablb hlng 1:1. NW! PC Perlormw1.c. PlQ!form 
Th<t ~...roii: SiEP ~'20 gftero unc.lCC _ ed perlcrm&ne@ In ~n 
80386 b.!.i.ed pel'IOnat compul&r. •IQn.a os a b .sir. "" or 

r10n0tl WM st<>llcn, !Ile Ever x 386 l1v 111 4 h111h 
perlormon<:e n'Tlronm n'< l.,r t;i rre:r.t II" "l'lltlon AT-eampimbl& 
l<)d:....-o,.;i while pro-1idmg a plallorm or luturv Op!>rotlr.11 
sy1 i>m•. lrn:ludil"<Q 0Sl2'~. a .d XMll'. 336 and Unix 386. 
!\d•1"ni:ed footu lndud E' "'~·· fl. van~-..d }.le.lt:or1 
M11nai;ie o rtl Arch Ii tur>e (AM MA...,) and a •rery io1t :l 
lnl"lrl04'ro rd l.J~ o;introll t An elqh1 dlql rsa.l- 1me dl•play 

EXPRESS 
SERIES 11 

,. 

•.or toQcy' comple:< wora proce'.l.Sl~ bu$one~ ona 
p.i :shng cppk:o ION. l"tO l~Pro' E PRESS Series 

1$ o eo1v1ea ~ onnrer otta.ing 1~ a~ uc 
'andorcl f1'\!0n'IOfV os competing J)f•n ~en 

• Futr ccrnpo1 1 h so v.<o re oe51gnea lor ~ popJlm 
pl'I en, lncludng H9Wk!l1 PockOrd LOl.elJO PtuS 
Pro!ecrs ypor ong,nai sotl~ inv9'.llm9fl l. AJo~ I tv 
rort1t11.r..,,.. ~ 

•· l by1es RAJ.'A ~ondora 
Mote tOOtTI 'OI Oil­ On11 t;, one orapfVcl. 

• 300 ~JOO dQts PIM lllC (cp) r&s0fu1()() providM 
Pf0f9U!Ord ua y pnn '1"1'11 

• 27 Ltondard tcnr1. 
Fo< o n'lO' proressiono/ • U$E1 as many ot /'l&8 M o 
~ C?f vw v.tSfl. 

• RS-2J2 end Cer1 l'Ol"lcs • es 'ondold 
PllJQ and '1'0 ...~t ~ nnv S)ll"!9m 

•. a PC>Qe-j:>!H oooa ou 
1- '"'°'r.ng: r 

eor,Unu01J..1l1 updti~e• syflern dn.., Jf~lu• 

Call U11 for Evern 286/ 20 and 386/ 25 

OTHER EVEREX COMPUTERS 
286 Syst•m-Model 1800 
_ Cl'\I • lit!~ ~.1111..o,,,,_, .0. r.,...,.,,1 f'~ liD CGi:­ .­ •'. - ~t,; 
Soloc': li'S il'1n n;.... $.y,, Opt ._ tcr. So<"" fCC UL Apr,,..; 

1 ~~1 1 ·1 w~~1 i't..~~.l!021l ~.::.,s~~~~:.. 
lOM:H1 V \\'au St.It• 80266 rio Sya.~• m 
12MH1 'O \\'AL1 Stale B02B6 N:i::-no S~r.e:ii • tMB m•t=s 

:JBS Sy~•m-Mod•I 3000JI. 

l'990 
SL 39S 
SL49S 
Sl1:2S 

· Ct J ll.I! 'PP'! lMB ~ JCI W,.t.oor~ n. HJ C--·- ,., '-4 C.,.~ 
.o!&h CPU 'J' lbL 5'1 .~ '""•" p.,._, St-~;>;) 

I t>.M.Ht 'O' \Ii'•~• SU.I• 80386 ~""o Sy<l•m 

ffud Dtll.JI fo1 &ll ~ ITl14 
20 YI! 6!,.. 
~OYB~· 
l!OMBZ8m• 
l44!o!:B 16 !nu 

for [GA 5r•1•mo add '"° 
For VGA s.,..,..,_, a.cl<! $500 

PlllCl:S A!Cl) ,l'IAll..A!JUTT SUllJECT TO CHA14 GI: WtfH()IJT ICQT!et. 

http:Op!>rotlr.11
http:b.!.i.ed


D'ATA TRANSFER SWITCHES 

~oAB' SERIA L I $18.95 
AB PARA HEL $19.95 
ABCD SERIAL $24.95 
ABCD PJ1RAllE.L $29.95 
AB CROSSOVER $29.95 
PS I 2 AB SWITCH $29.95 

LSOLATING L'IN E ST RIPS 
SURGE t A OISE 
SIJPPAl:SION BAR 6-·1 $19.9!.i 
fi OUTLETS • 5J .,.._, , ___ 
w. e·n. ·CORD ~ ~l..... J 
12 @ H.50 24 ljj) 1l.2S _ ' . I ;)· 

TllE PF.llFECT llPS 
S666 by/TT 

I ' • RETAI $999. 

YIP EXECUl'll'E 400 

st.PPORD zAro.' xr SYSTEMS 

E Olil'·lll4E UPS DlSIG"NED ro· IC~ 
A :0 ~ I I POWG SUl'PtJES , $1 EWAVE 
O UUtll ' ms IEIW£1EN CIP'U A.ND CA~ 
O Nl 'i 201l.ftli. Sl'Zf 1.9" H ~ 15.e·"W ~ I~." 

MORE ·ON·UNE MODUS 6y Irr 
USlED BY SIZE IN VotT..tMPS. 

DTHP 100 

nT HP 1251J 
.TIT YIP 2060' 

Tl7' "'!D()O 

rrr S(J(J(} 

llE'IAI O:U.lH 
·18'f)f). $1199. 

$2099. 
$3725• 
$4479~ 
$7499. 

TO.SMC JRVE 
MICRO I roo ct>I l~ 

r.IPS S¥Slt.u5 
SEU~ CO; T"11 •ro 

GEl.L · CEU 
aATTERIES 

(;7:\ ,1£ w SM.Ill!. PROFIU:. 
'.::..Y LIST D~:ALJm 

500 VA. $14919. $.1199. 
750 VA. $1899. $1 425. 
1 K VA. $22919. $1724. 

© 

SHAPE 
UNE TA ER 

FERRO POWER CO DlTIONER--j Surg suppr. ssc s 
IEEE Stal"dard S87 

- AeJOCl1on 20160dB. 
~ Oucl 1s,6IL Cord 

Regulation T3% 

150 Va. 
301} Va. 
450 Va. 
600 Va . 
1000Va. 
1200 Va. 

Relaif Dealer 
$139. $ 9•91. 
$199. $149. 
$259. $197. 
$299. $225. 
$489. $349. 
$5~9 . $439. 

IMPORT 
VOLTAGE REGULATORS 

TVR5 00 $1 29. 
TVA.1000. ~ $199. 
TVR2000 ~ $295. 
TVR30 00 - · $395"""'""""o ••' a~. ..Plt-• n •· 1u:.· QI 

EVRO-TRANSFORMERS 
STEP UP/DOW 1Ov.-220v. 

300 WATT S 39 
500 WAIT $ 59 

1300 WATT $ 85 
"2000 WATT $125 
"3000 WATT $215 

·se,ect Voltage 100f 110/120v. 
!'.llOP."'!1111 _ ;:!001 20f2 40v. 

DE~~ SPfKE .PROTE.CTGRS 
' ' $ 12 2· 5 1 ~~1()~M S P • 1 · • 24 se 1'5 

Q·UANTITY PRlCING AVAILABLE 
UPS SYSTEMS ADD .:515 MINIMUM 

FOR PACKING & SHIPPING _ 

AMERICAN POWER CONVERSION 
REl AIL DEALER 

330 XT $399. $25·9. 
LOW COST UPS PROTECTfO FOR NETWORK STATIONS 

45·0 AT $599. $389~ 
11-ioo=.,,,.,.=m AT TYPE SERVERS. 3 COMSEFWER5. AND CAD S TATI01 S 

520 ES $699. .$449. 
FOR sn l EVEL 2 AND VI ES FILf: SERVERS RS 232 PORT 

,· ~-- 800 RT $ ' 1099~ $709. 
LARGE FILE SERVERS WITH MUL TIPlE HARD DRIVES 

2 K VA. $3999. $3199. 1200 vx $1399. $905.
3 K VA. $65919. $5279. FOR AUL TtPLE PC'S OR VERY WNG BACKUP TIME'LAN s Best friend5 K VA. $9,379. $7499.. 

AND LARGER ,. PDE:l.S 
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R E G ION AL 

WHAT'S NEW 

Tape Backups for 
PG, PS/2 Support 
SCO Xenix 386 

Mayoa_rcl Ele<:tronics' 
Mayn uc:am 1.50 is a 

150-megabyle 3'h · inch ~ 
sette tape backup syst em for 
IBM PS/2 , ioduding the 
Model SOZ and the thice 
Model 70 . A epara1e 
tem i also availab4e for IBM 
PC, x:r, ATs, andcompal· 
ib!es. The system for the PSns 

pporlS SCO Xenix 3.86 \'tr· 
~ion 2.2 and can back up a ·ca • 
sette' worth of dat in 24 
mm tes. 

The y&tems include 
scripts lbat let yoo back up re­
lated files as 11 group·; and all 

archive feature, wh icl:t trans~ 

fees in clive h rd di file 
ont a backup,cassette, freeing 
more space on you.r ha:rd 
disk. The sys,tems' reac'l-aftm-· 
v.Ti.t.e and error-co~ion 
code c,apabil ities can b.elp en­
ure data integrity. Tho sys· 

lems also fea:ture eleclronic 
au1.amatic-ten i.Qn contl'OI a.nd 
d.irect~rive tape :motors. 

The Ma,y:n tream l 50 is a 
digital d.a.ta cassette syi;tem that 
uses tand1u:d dlCAS· 8.5 uipe 
fomia,t a.nd wo:rk with most 
local-area network , indud· 
ing Novel.I, 3Com, and IBM's 
Token Ring, l!QCQrding to 
Maynard.. Both systems in­
clude bali-beigbt drive, 
cables, software, ca sctte •and 
a contro le r card. The oon­
1roller card for your PC or 
compatible occupies a half­
ength slot , and the PS/2 con· 

troller card occupies a full­
!e.nglh slot. To support SC-0 
Xenix 386, Maynard pl'O-­
vides driv.e:r oft'Mlre that you 
c 11 install u ing a.n auto-con· 
figuration routine . 
Prk:t: Sl525 for IBM PC ; 
Sl725 fo IBM PS/2s. 
Coot.act: Maynard Elec· 
tronic •460 Ea:s!\ Semoran 
Blvd., Casselberry , FL 
32707 , (800) 82 l~8782; in 
Florida, (407) 331 -6402. 
Inquiry 905. 

MaynStream 150 digital data cassette backup system. 

Windows-Based 
Word Processor 

Ami is a Windows-based 
won:! processor that lets 

you ·control more than just the 
won:ls of y:ou r document. Yoo 
can ed.it your document in 
·eirlher of two modes: Draft 
mode i for le t-ooly work, 
and layout mode lets you edit 
in WYSIWYG format com­
plete with on-screen fom11r1ti ng 
ohhe document . ] n I.he pro­
gram' la~'OUl mode, you can 
wrap text; control font • 
spacing, and 1ein placemc.m; 
and set up graphics frames, 
a~ordi n,g to Samna , the pro· 
gram's publis:he:r . 

A.mi lets you import 
Samo.a, WordPerfect , Word­
Sta_r, and ASCH flies or bic ­
mapped graphics in PCX or 
Tag [mage :File Formal int·O, 
the frnmes, which you can 
place anywhere in Lhe docu­
ment. Yoo c.an sea c, repo i­
tion, or crop th.e graph le 
onc,e you've pla.oed I.hem in the 
frame . 

Wo:rd p,rocessi ng capabiJ­
ities include search and 
replace ; cut , oopy, nd pa 1.e ; 
a l:}0,000-word pelling 
chectcr, an undo comm1md, 
and headers aoo footers . You 
can use the program· s prerle ­

fined style s.heelS or design Lhe 
document's layout yoorsclf. 

Ami requires ail IBM PC 
AT, PS/2, or 8028618008.~ 
compatible with a Ke:rtules, 
EGA, VGA, or T8M 8514-A 
grnphics card. MOK by~es of 
RAM , a hfilrl disk d.rive , and 
DOS 3.0 or hjgher. The pro­
gram is bundled with a ru11­
Lime ver.;ion of Microsoft 
Wiodows and can run with a 
Micro o t or compatible 
mouse . 
Prkie: Sl99. 
Cont.act: Sa.mna Corp .• 5600 
Glenridgc Dr. , Atlanta, GA, 
30342, (800) 83 1-9679; in 
Georgi , (404) 85 1-0007 . 
foqu:lr-y 901. 

Accounting 
Software for Quick 
Print Industry 

en 11 customer comesWIi.
in with a big priati ng 

job, many " quick prim" 
hops do che oo t estimating 

for lhc job by hand. Bee US(; 

of me. rus.h factor and Ille num· 
ber o elements involved, it's 
oftt:o easy lO fo.rget to ccount 
for the 1mmbcr of coi>ie , 
color of ink, eucrhcad , envc· 
lope, typ~etting , and layout 
requirements and thus mi~al ­
cuitue tho coot . Wicll Pri nters 
Inc., you c.a.n auto111ate lnis 
proce: . 

Once a cu 1.orner 's require­
ments a.re entered , the program 
c.akulates labor, wash-up, 
V.'a te , anrl ~.s:tration cosls 
and stores it in customizabtc 
tables . The program is fully 
integrated with the Grear! 
Pl.a.in Accounting Series, so 
you c.an use the information 
~o generate a work order anrl 
invoice , al.ong with entries in 
the accounts rcceivabl.e and 
general-ledger program . 

Printe·rs IDC . work on Lhe 
Mac U, Plus, and SB with a 
20-megabyte hard disk drive , 
10241< byte of RAM, System 
3.2 or higher, Pinder 5 .3 or 

higher , and a lmagewriter, 

LaseiWtiter, or compatible 

printer. A recommeilded st n ­

ing oonfiguraU n includes 

Great Plains' Acoouru:s Rc­
ceivable ($795) a.nd Print~:rs 


foe. 

Price: $1495 . 

Contact: Gie:a1 Plains Soft­

wart , 1701 South\lo/C.St 38'th Sl., 

Fargo, ND 58103, (70l) 

281-0550. 

lnqlllry 9JS. 


Wendin-DOS 2.15 
Break.s 32 megabyte 
Hardi Disk Pa1rt itions 

W i1b Wendio·DOS 2.15 , 
you can create !lard disk 

parHtkms of up to 4 giga· 
bytes. Based 011 a VAX VMS 
kernel, it lets you run most 
OOS-oompaLible programs I.hat 
require .les 1han 340K by1.e 
of memory. Tl!le program in­
cludes DOS 3.3 ex.tended 
partitio:n support and improved 
PIP! G and SHE.LL OUT 
functionality. 

The O!J)Cming syi;1em run 
on the IBM PC, XT, AT, and 
compatibles on<l requires 
300K bytes or memory. 
Price: $139. 
Contact: We:J:ldin. 18-0x 3888 . 
Spokane, WA 9922.0, (509) 
624-8088. 
Inqilllr '913. 
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REG I O AL 

WHAT'S New 

PACIFIC 

Hard Disk System 
for the .Amiga 2000 

S 
up_r.a's line o:fhrud. cli!d: 

' dnvt:s fonhe Am1g112000 

lel:s ) 'OO connect an Amiga 
and an CBM PC XT runniag 
DOS Lo the same hard disk 
drive using the Amiga Bridge­
board l nlecfa e . R.u nni.ng: 
wider that oonfiguratioo, ;1ou 
c-..an do rnu.ltitasldng Qfl the 
Amiga wMle runn.ing an appl i­
catioo in DOS us:ing the disk 
dr1ve's MS-DOS pa.rt iLions. 

Bo!h i.mcnu1l and external 
supra.Drives arc ir.'iliJable in 
2~, 30.-, 60-, 120-. and 250­
megabyi.c ys~m . The inter­
nafmodel comes · ill:I a di­
recl.· memocy interf e, disk 
drive, coo.troH r, cables, and 
scrrcv. . To plus in 1l1e cxtcmul 
drive, you place lhe Supra in­
1crfacc in n Amiga e pan ion. 
lot and plug in the bard disk 

drive . CLlma1.c, ""' commaod­
1ine in1erpreteE, isa I o 
induded. 

Supra ]111crface Kit are 
al o available or th se who al~ 
ready have a narc! di k drive. 
ud want to mount it inter· 
m!Uy. The kits a~ llVllilab!e 
with or with 1:11 con.crollet . 
Prlice: Sup aDri~e Hard Di 
System : .from :W99 for lbe 20­
megabyte S)'SlClll to S3995 fo.r 
th.e 250-megabyl!iC ysicin. 
Supra lnler ac-e Kii : 
$399.95 with controller· 
$249. 9'5 withoot co:nl.roller. 
Contact: Supra Corp .• I i33 
Commercial Way.• A]bany, OR 
97321 , (SOO) 72 -8772~ in 
Oregon, (503) 967-9075 . 
Inquiry '917. 

Enhancement for 
DOS Command-Line 
!Interface 

Enhance! l.l is a mcm­
ory~resident program dmt 

adds everal fell.tu.re~ m DOS 
without · 11ppLmting DOS' s 
COMMA D.COM func· 
tions. You can lood and run the 

Microsof1 ~panded M~rnory. 
Tbe program. which i.!I n-ol 

menu-dri'i'C'n, includes these 
enhancements: The ability to 
correct a lengthy command's 
typo wich four keysuok.ts; 
di play lhc lase 20 command 
eatel'Cd;. vc current drivel 
di rec~ory loca1ion , witch to 
ocher drive /djrec1ories, and 
retum co sm-00 location by 
pressing the RETURN key; 
type several oommandls ith· 
oot enteri n,g I.hem unt ii you 
want to end them ~o DOS one 
11l 11 lime· dis.pfay 11 sorted list 
o:f all mes changed or c lled in 
a day; and oopy all files on 
drive C baJlged wilh in a wee 
to drive D. 

Yoo can ils.o u~ ii to 
display )'Otlr hidden me in 
cun:cnt lld \Bl di rectoric: , 
prcevenl.someooe fr<Jm undelel· 
ing yoo r dclcltd mes chlmgc 
the lime and dale associated 
wilh fil.c to currem time 
nd da~e. 'Dd more. 

Enhance! l . 1 run, on the 
JBM PC, XT, AT, PS/2cs., and 
oom:p:iti.b!e:s lilld icqu1rcs 
25 6K byte of RAM and DOS 
2.0 ot h~ghcr. 


Pr~: $19.95. 

Con~act: Cortex Computing 

Corp., P.O . Box 116788, Car­

rolllOn, TX 750l l, (2l4 

492-5 l24. 

lo(fUJry 914. 


S11prn 's double-duty hord disk dri••es. 

program in Loi.us-Imcl ­

Give Commands 
with Single 
Keystml<!es 

Do -Mate is an ASCJl­
b sod hell for PC users 

I.hat lets 'I u e."teruce DOS 
commands. such cs, Cop·y, De­
lete MAK DIR, REMmR, 
EDU N , and oilieJ file man­
agement comm nds wilh ,­
ingle key troke. The program 

di plllj'S help and Latus infor· 
mation al the lop o lhe s.creen , 
wh il.e a 14-oharacter column 
on th.e right side .gives a direc­
lory o:f yoo r files and 
ubdircc1orie . 

You c--an aloo u e Do ·Mate 
10 make, ~move, change, and 
delete di~ctories on yo"Ur 
h rd di k drive . The program 
has a bujl t·in editor d1111 's. a'> 

p<IV-'CJful as Wonl.St r , acoord~ 
lng 10 publisher huuilive 
Software. You can I o use I.he 
program to hide and pro~ict 
fi !es and diTectories protected 
under pass.,.,,'Ord prou:ct ion . 

Do -Mace run on lBM 
PC , XT , AT , PS/2 , and 
compacibles aad rc1uire 40K 
bylC of RAM 11nd DOS 3.0 or 
higher. The program wa:rks 
with Hercules . CGA, VGA, 
EGA, and MCGA c rds. 
Prke: .$49.9 

ootud: Intuitive Software , 
P.O. Bo 604J, Bouman, MT 
59115 , (406} s 7-3348. 
ln.quiry 851 

Analyze Source 
Code Complexity 

- progrn m developed by 
SET Labura101'ic co de­

te rmi nc the dlfficul1 IC\'Cl of 
understandi~. 1c ing. and 
modifying a:oother pro­
gram· souroe oode cao nov.· 
analyze multiple programs 
per run. If a project i.s divided 
among se~·e:ral progra mmerS , 
lhe program •can analyz,e lhe 
separacc files as om: u11_i1 . 

PC-Mccric 2.0, a program 
lhat uses con1ple l1y meuics to 
analyz.e a program' oorce 
oode, al_o has~ bridge that lets 
yoo analyze lhe program 's 
ootpul using; Lot1.1.s 1-2-3' 1.11 ­
lisLical and graphics 
capabilities. 

The progrnm uses tech­
niques such as the Cydomac ic 
Complexity and the Software 
Science measures 10 llepOrl on 
tile likely number of pro· 

A 

gramming errors in 1he c-Ode, 
mount o ttqui red 1ime t 

write ,progr m. 11.nd difficulty 
of working wil.h the code. By 
analyzing multiple progrn m.~ 
per run , PC-Metric 2.0 can 
ta.kc a program thac ' bcc[I ·cg­
men1ed among e\·er I pro­
grammers and anal ze 'the pro· 
gnun ·. ane file, ET 
Laboratories repor ts. 

v~.rsion are available ill 
C , Pnscal, COBOL, Mooula-2, 
and PORTRA . A II ~rsion 
run oo IBM PCs . X'Ts, AT , 
a.nd comp tible with DOS 
2. 11 or higher and 256K byces 
of RAM . The prog m al o 
requ.ire~ Lo1u~ l -2:-3 or a oomT 
putiblc spreadsheet to use the 
l-2-3 bridge. 
hi : Sl.99 per languagl!. 
Cont.act: SET Labora1ories 
(nc . • P.O. Box o-3627, Pon­
~and, OR 97203, (503) 2 9­
4758 . 
ln.quk.Y 853. 
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UNDER-WARE ELECTRONICS 

D R-PRIC D HARD-WARE & 
NDER-PRICED SOFT-WARE 

BYTE HOLIDAY SPECIALS 

. ,, \::
\l.I 01 

NEC 

MULTI PEED-EL 
4.77/9.54MHZ,640K RAM, 

DUAL 720K DISKDRIV S, 


, RALLEL & SERIAL PORT 


DO 3.2,. POP-UP OFT ARE. 

J/'ADBATTERYPAK & 


AC ADAPTER IN L DED. 

O:-."LY 

$1,199.00 

ORIGl\'AL : Sl,49$.00 

DIABLO 

630 ECS/API 

40 CPS D . ISY\VllEEL.. PRINTE.R 

$349.:00 

(0R1Gt'iA L L1S'T1 $2,l~S.OO) 


(AP CENTRONl CAJJLE ntEE}
... ·• .... 
32 DUAL Bil 


H ET FE . D R
$149.oo 

·~=== ~S~00~
IUCll~U.S>I'! I,750.


I l IOL'.SA. :ns OF nT:~fS /\ V,\ .AlH.E. TOO 

~[,\SY TO UST I!\ nns AD PLEASE CALL 

~ n I YOL'R RF.QL'EST. QLIA'.'."nTIES IJ ~IITTD 


A" L .\U'RC'l \:\DIS ~ AVAILABLE OK A ~lRST 


co~ E. !lRST SERVE BAS[S. ALL MERCHA.." · 

DlSE Gl.'ARA.'\rEED l5 D Y RETLll.._ PRlVI· 

LEGE WTill R~tr\ . RESTOCK.I, "G CHARGE OK 
RFflR'lS XO SURCHARGE FOR MC. V[SA, O!l 

DlSCO\'ERCARD COD ORDERS ACCEJ'rED 

WJTIL c Sii OR AS ! l!E!!S ctmn< 


Cird~ 532 on Rttuhr t n •kt Card 

I I ·~_LBJ.. ~\L\IL\l\I L 

ITT XTRA 

XT-286 SYSfE 

80286 PR 0 E soR 4..7716.0 mz 

Sl2K RAM,. PA.RA LLEL A D .ERi L, 


•LOPPY DRlVE O N ' ROLLrn, 

K . VBOARD, t: ER GtrlDE. 


ORlGIN Ul!>'T Sl ~~s;.oa 


499.00 

WITH 

MONO CARD & TTL MO ! TOR 
ADD $49.00 

. WHH 
CGA MONITOR & CARD 

ADD....$199.·•.()0 
Wl II 

20MB HD, TLEt, & 360K FLOPPY 
ADD $299.00 

.ER.EE 
3.l W/ llT XTRA PlJRCH.\ E! CANON 

{OFFlillr: (;{){)(} llRU DEC. Jl, l WI } L S R PRINT R 
PTO 70o/o OFF!! 


THOMSO 1\rIONITORS 

COLp R LI T OUR PRICE 
12" CO 1POSITE........ 595.00 99.00 
H" RGBI CGA............ .$4~.oo $199.00 
M ON OCHR0\1E 
12" GRE.~~ TTL...........$199.00 $69.0G 
12" A IBER CO. IP..~.Sl69. 00 $.59.00 

800-442-1408 

IN K • 316-942-9797 

U DER-\\'ARE 
ELECTRON I 

1910 s .. \\ tEs1 s·r #365 

WICll lTA, KS 67213 

FAX-A-MUNDO . 

SAVI 
SAVINFAX I 
. ME A Rl ' OH FAX 07. 


GRO p '312, WCT'H A rro POLU 'G, 

A 1.0 A. N WER, 100 NUMBER 


SPEED DIAL. HAXD ET INCLUDED. 

ORIGIN LUST; $l,i45.00 


$999.00
... ·•...... 
RAND FAX2000 

POR'I BLEF X 

;. 0 • lC CO PU:R, BATTERY 
llARGER & f'AX PA.PER lNC l lJDED 

ORlGINA L.LSl: .Sll99.00 

$299.00 
v· "RY Ll\UTED Q lJ ~TlTY 

MOD P-8Al 
ORIGINAL US • $3,000.00 

8PAGE PER MINUTE, 
CA 'ON ex ENGINE 

PLUS 

SA1VINA 111...FREE!. 


WORI> PROCESSING OPTWARE 


ORIGr-iAL UST: $395, l)O 


TOTAL VAL E: $3 .395.00 


BOTH FORO LY 


~$8=======~99 . o===o~ 
IN BUSINES FOR OVER 


TWELVE YEAR . 


l,000 PL 'S ITK\1S i~ nocK. 
PRI:O."TERS. OFfWAR E, DRIVE.", ~;·re. 

LL lJ:o\llEFt·PRICl<.'.U 

CALL A:'\D TELL CS \\'H 'I' YO l l , · ~:1;:n 
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REGIONAL 

WHAT'S NEW 

PACI FIC 

Add Serial Ports 
to Your PC 

P C users a:re finding 
more and more u ·es for 

their machines these d.ay ­
desktop publish ins, teleoom· 
municat.ions, and netv.'Ork· 
ing, to name a few. Bui with 
che incre~ing capabilities, 
lhe number of peripheral you 
can tl ch co yoor PC c-an ex­
ceed the number of unused 
erial and parallel port . 

Boe· Research has introduced 
the 10/ AT, an exp:m ion 
board that hos two option : the 
IOAT4 l, equipped with a 25· 
pin para! lei and 9-pin serial 
pon; and Lhe JOAT42. with. 
both ports plus an additional 

·pin serial pon . 
RuRning w'th two IO/AT 

boan:l:s in tandem, you.r PC e-an 
>upport as many a:.s four addi· 
r.ion 1serial ports and IW'O d· 
ditio:nal parallel ports, 
enough to run an device­
deopendem >)'St.em, !he com­
pany rcpon ·. Boca designed 
the board to run pecifically 
Wilh lhe IBM AT-I.he bo rd 
use a Yery·large-scalc- .ln~e­
gration high-.speed universal 
asyachronoo >receiver/trans· 
miuer S 164:50-compotibl.e 
chip- but ]( will run oo 0th.er 
machines , too. 

The short card (4~ by 4~ 
inche ) oonnec to any AT or 
-bit PC-style bu . No ddi­

tional :;.oftwa re i required (you 
implement the board with 
j umper setting>). Both cams 
work oo the lBM PC , XT. 
A , PS Model · 25 and 30, 
and compaliblc . 
Priee: l0AT4l, $11.9; 
10AT42, Sl29. 

onted: Boca Research, 
Inc., 6401 Congress A: e. , 
Boca Raton. FL33487, (407) 
997·6227. 
ln.quiry 9 H . 

Boca Research 's 10AT41irla2S-pin/ 9-pi11 configurmion. 

Corporate 
Environment 
Manager 

Hard.ly .11 monl.h goes by 
without oorporat.e execu­

tives having to hear or deal 
firs.t-lmncl with Lhe folio.wing 
ho.nor St·Orie:s: A disgrunl.lt!d 
employee gels fired aad de~ 
trtry the l t i monch • 

worth of payrol I file ~ workers 
are making unauthoriud 
copies of expensiv·e commer­
cial or prop.rielary soft ware 
o:r personal us;e; or omeone 

uses an un11uthoriz.ed public 
domain program infected with 
a virus !hat ·Corrupt the com­
pany ' valuabte file . Founda­
tion W re' Vacci oe Corpo­
rate 2. 1 can prevcm ·che e and 
other m.ishaps. the c-0mpany 
repo.rcs . 

A system 11ll1Ilager can in-
tall 1.be program and d.c i.g ­

oa1e which cornpany­
approvcd oommcrci I and 
proprietary software can run 
on company PCs . A 5K-hyle 
memory-resident module in­
tercept any aucmpl to write 
direc1Jy to hard di drh·e , 
and a lK-b~e memory-re i· 
dent a.nd disk-resident mod­
ule check e~ch program and 
selected mes for signs of 
tampering. A pecia.1 disk,. 
called lhe Blue Dis.k, is avail­

able wilh a database of sig:na· 
tu~ check ' ror over 5000 
ocrt.tf ied virus-free public 
domain od ·h.arcwarc 
program . 

Vaccine Corponue 2 .1 
runs oo the [BM PC, XT, AT. 
PSl2s, and compat ib_es with 
384K bytes of RAM and DOS 
3.0 or higher. A hard disk 

d.ri e and ii floppy disk drive 

are requirc:d. 

Price~ $1 9. 

Contact: FoundationWa.re. 

2 135 Renrock R.cl . , Cleveland, 

OH 441 l8 , (800) 72:2-8737; 

in Ohio, (2 16) 932-7717. 

Inqui ry 1112. 


Visual'ize Data 
wtth Perceptual 
Mapping 

Mapwi:se i a stat i>tica.1 
program for markctmg, 

research , and odvertj i~ 
compon -~ th c describe dal 
rel ti n b ips with o percep­
tual map nd crea.tes c ner· 
grams. You ca.o use lhe scal­
ccrg;ram · in pres.cnLtnion a a 
i "ua I d.cscti.p1 ion of your tai­

ti tlc11l m.arke't dal.ii . 
Ace-Ording lo lhe pro­

g,ram' publisher , you can also 

use Mapwie co a.s: e: &d\•er· 
t.ising effecLivene.S$, .Posi tion 
products, describe ber1e i~ 
segments, measure brand loy· 
alty. targel new products . 
and more . 

Mapwi.se formats up co 
10,000 numbers in a data file, 
nd i:c ummari:us up to 96 

1ablc aoo up to 100 rows and 
l00 column of dat.a wi1h ooc 
m p. The program auto· 
matkally tesls for data 
signfficance. 

Mapwise runs on lhe IBM 
PC, XT, AT, PS/2s, and oom­
p tib!es with 256K by1es of 
RAM. The program can also 
impon ASCU Dd Lotu 
I ·2-3 data fite . 
Pr~: $495; $9-95 for 
limited fealure ver>ion . 
Cont.act: farket AcLtOn Re­
search Sof1ware, Bradley Uni· 
versi·ty , Busines;s Tecb nology 
Cemcr, Peoria lL, 61625, 
(309) 677-3299. 
ln.qu ry 909. 

Analyze Transfer 
Functions 
to the Fifth Order 

T 
ran fer Function Anal,· 

is n analyze transfer 

functions II.Cid polynomials up 
lO the fifth or:der. It can list. 
plot, o.r file magnitude and 
phase versus frequency in boLh 
logari'tbmi (Bode) al'KI bn­
e· rrange . 

Th.e program"s foll -screen 
display with protected field 

llow for coefficient entry 
and update. 

Transfer Function Anoly­
·i v.'Or on tbe IBM PC , XT, 
AT, P , and compatibles 
aocl require 64K byte of 
RAM , DOS 2.0 or higher, 
and a CGA, EGA , or VGA 
graphi card. IBM mono­
chrome ;graphic i not 
supported _ 
Prioe: $40. 
Contact: CasdeSoft, 990 
Oakwood, Cas.tlc Rod::, CO 
S.0Hl4, (303) 688-2954 . 
h1q11.lt)' 908. 
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On Site Service 
Conl ract Ava lable 

Don't Just Buy a Computer 
Invest 1n a SF 286 

SF-2B6 0·1 rd Ori"'es O,pU0111aD 

Mono Syst1em1 
EGA. System 

a Hz: 10MHz 
10MHlz. 
(0 WS) 

995 $1119 $1349 
$1369 $156'91 $1720 

12 H 
CO PIJS) 

$1499 
$1870 

16MHz: 
(386) 

$2050 
$2349 

I 

Basic System Features: 

SF·286·8MHz: 

20Mb Mono Spedal.... • 1249 

BaSIC S'\!l>1Dm I res Ill ill< MtroDW~ board 
Wl PM t r IXJll'(, Sam Uf'IQ I 2 !Tibet' IDCM'IO 
mon ti]{ a cl Seag,e1e 20 b hard clri1"11e 

SF· 286-SMHz: 

20Mb EG·A Special.. •..•$1599 


Ewre EGA 
cglc;,r mt1nl1or 

SF·286·8MHz 
20Mb VGA SpeoilaL•.. . $1839 

SF·2·86·1 2MHz 
20Mb 1Mono Speci.al ....... $1749 

tures l)IWJ: Mot'lograpl'liCS tlOard 
000 

EGA Bundle........... ..... .... $479 


Super V·GA Bundte .... ....... $ 709 

E~er . EV(>A gr )llhiCS boarcl I 460 ·41!0. 
800~600 . ui:i lll 2S8 COiors l nd E MaicJn 
mull 'I' c ~ mo.n tOf Md lo upi;ira o 
M rtsubl hi IAi!mood Seen M Ofl l!Gr 

!Hard Disk S;peelals ctor PC l 
Saagara Sl22.'i 20 Qofllr I . ~65 
Se gar ST125 20Mb + Coolr•oll ... $32:9 
Se ll I ST233 30Mb Cm roll ...... $289 
Sc O b 81251 40Mb CcnlrollBr .. .. .... $449 

Hard DIsk S1pecials Cfor AT ) 
Se Q t ST125 20 . b ( 40ms) . , , .S269 
Song STlaa 30 b <40m l ... .. .. .$339 
Seag rt'.!!· ST251 40 b ( 40ms L ....... $369 
Seaga~ ST251 -1 <IOM C28rn~ L. ... . . $429 
Sea'iial'e 4000 SOMb e ll&ns >, ........ , ..$649 

IEvernx Modems 
Evei-e E ream external anid in em moctef'ilis 
( hmy Hayes com pa Ible J wi h a.. t:C)ITI com· 
mun1ea n~ sor wa~a 
lmem l 1200 BauoCI Moc:l&m .... . ........... $80 
E tema 200 8aoo fJO(; Mod'em......$·139 
Int mal 2400 Baud Modem $149 
EJ; n aJ 2400 B.aLld Mod · $'99 

M sc. Specials 

'" '65 
S119 
.SW 
$~ 29 

$419 
$19 
$90 
$9'9 

http:Speci.al


LOOK FANTASTIC· 

FEEL GREAT! 


Introducing the Perfect Gift •• • 
Designed for Computer People­


~ Computer People 


'Dyna:rn'c 3-0 designs in vibrant colors 
highlight our smartly tailored active-
wear. U!litracomfortable 1003 cotton T~shirts and 
Sweatshirts allow for easy, carefree movement while you 
set the trend in fashion, technology and the world. 

HURRY ••• ORDER NOW! 

Specially Discounlcd for Christmas! 


T-shirts only $13.95 Sweatshirts only $24.95 CHRISTIJAS OFFER 
-Both for onJy $32.95! ! VIS/\ NASTERCARD1 Check or Money Order accepted as payment Be 
sure to specify Size (SM~ or XL), Styl'e (T-shirt or Sweatshirt) and: Color (\Vhite, Red, Blue, Black 
or Grey) when ordering. Shipping and handling add $4;00 per order. California residents add 
6% sailes tax.. Allow 4 to 6 weeks for delivery. 'Prices subject to change. Send payment and 
ordering infonnation to: 

creative Division . tN~ ~ 
MASTER PROGRAMMERS, INC. ENcouP.AGfD 

2602 Ne'NpOrt Blvd., Newport Beach, CA 92663t ~ 
OrCal~ Tol1Free ~~ 

1-10M.so-1T•1 ........,. tJJe
~~ 
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SHORT TAKES 

BYTE editors offer hands-on views of1iew products 

Boomerang 

Think C 

SOTA286i 

ALPS Allegro 24 

'FamilyCare Software 

Boomerang Makes Your System Bounce Back 

W bile the overall reliabiJ­
.ty ofcomputers and pe­

ripherals has oonti11.ually gm­
li'in better, lhern's not as much 
yoo crui do about one part of 
your system., namely, the AC 
power. Surge protectors and 
RP fi ters make t.he power 
moot.her, but you're up the 

creek ifnothing is coming out 
oftlle wan. 

Backup power supp11· are 
one solution. They're e sen­
tiaUy high-capacity batteries 
with enough juice to pow r 
your computer for l 0 to 20 
minutes. However, they're 
big, they're expensh'e, aud 
they don't help muc.h if the 
power fail when your com­
puter i working unatte:odod. 

There mW'I be a better way, 
and MjcroSync has a unique 
solution in a product called 
Boomerang.. Yoo might think 
of "t a. miniature backup 
power supply. But it' much 
more than that, with a few 
trick up it electronic leeve. 

Boom,erang con i t of a 
circuit beam, a lithium bat-
1.ery, ,nd few connectors . 
Measuring 5~. by 31.4 by 3 ~ 
inches overaU, Boomerang is 
des 'gned to fit insidt your sys~ 
rem u.nit. 'IJ ing a cleverly de­
sjgDCd bracket, it hangs in that 
previously unused dead space 
between the power slilpply and 
the expansion lot area. 

With its mall battery, Boo­

mer:a.ng obvious];• i n' l de· 
igned to be a foH -fJed~d 

backup power supply. Aiid i.t 
isn't. n works i.n concert wilh 
RAM-resident software . As 
sooo as Boomerang de~ a 
loss of AC power. the software 
saves an image of your RAM 
on your hard disk, pvks U.e 
disk heads, and shuts down Ole 
system. Tb i 11S1Jally takes less 
than 30 seconds, depending on 
whetheryou.'rcusingextcndod 
or expanded memory, and it' 
all dtlll'C aut.omatically. 

When (be power comes 
back and your SYS'lem reboots, 
you just type a command, 11nd 
your system is .returned to the 
c:itact place il was when the 
power failed . You can even 
place 1be command in yo!ir 

AUTOEXEC.BAT file, let · 
ting you automaticaJly return 
every time to whc~ you were 
the last time yoo tu.mod off 
your computer. 

Boomerang takes some 
time and amodicum of skill to 
install. Yoo need to coDDecl 
the unit between your power 
supply and motherboard, as 
weU as place a jumper into a 
termina ofone of your expan­
s.i:oo slots. Though I con ider 
myself 11.areware-savvy, I had 
a difficult time interpreting 
the wordy instaJJatioo in true· 
lions. A few weU-pla~ illus· 
lrations would have made the 
process C(lflSiderably easier. 

'fbe fit is relatively tight, 
and ifyoo 're using an IBM PC 
AT or compatible, you really 

Thinking of a M1ac C Envi,ronment? 
Think of Think C 

Think T~ch~logies intro· 
duce.d its Light peed C 

oompi.lcr for I.he Macintosh iD 
1986. It featured .a ncm:J inte­
gratod cnvi.ronmcnt that com­
bined the editor. C compiler, 
object linker, and resouroe 
linker io oo.e application mod­
ule. It supercharged a pro­
grammer' s edit-c-0mpile-Hnk 
development cycle, produciug 
tight, fast code lo boot. And as 

ici:Qg on the cake. it co t only 
:Sl 75. Things have changed 
since then : We've got the Mac 
Phis, M c SB , and Mac II 
computers . We also have sev­
eral new software managers, 
color, and Mu.ltiFinder. 

Think Techno ogie (now 
owned by Symantec) has man­
aged. to keep pace with these 
new developments by provid· 
ing free updates to Lightspeed 

should have a second baucry 
($50), which fits piggyback 
on the first . Thi malcc things 
even tighter. 

Once Boomerang i i n­
stalled, yoo'll have to gernscd 
to the i;trangc sensation of nol 
having your computer turn off 
wh.cn yoo tum off your sys­
tem' power switch. 

Boomerang is a rea onably 
price.d and eminently u eful 
11dd-i11 to any PC. And if you 
live in an area that has fre,.. 
qu.ent power burps, it can save 
your sanity. 

-Stan MiastJcow lei 

THE FACTS 

Boomc~ 
$299'; extra battery 
{fu tJ or compa.tibfe) 
sso 

&qui'reme111s: 
IBM PC, XT, AT, or 
compatible. 256.K bytes o:f 
RAM. imemal hard disk 
drive, and MS.DOS .2.1 
or hii:ghcr. 

MicroSync 
15018 Belay Dr. 
D llas., TX.75244 
(214) 788-:5~98 

loqol.ry 1001. 


C ow.Ders via commerda Ion­
1i ne sy tems and bullet.in 
boards. However, it reached 
the point where a major up­
grade of the compil.er was in 
o.rdu. Tbc company has re­
sponded to the need for change 
with Lightspee.d C 3.0, wb.icb 
i now caned Thin C. 

The new compiler features 
user-se1ectable 68020 and 

CiNllimud 

http:compil.er
http:bullet.in
http:loqol.ry
http:mer:a.ng


SHORT TAKES 


68881 code generatkm, UJ>"' 
ports the latest MultiFimkr 
3!.ll.d Color QuickDraw traps, 
and generates debugging in­
for-mat ion for MACSbug or 
TMON. When you bui!dt an 
applicat ion, you can pecify 
its Mu ti f jnder attribute 
(i.e.• Mu.ltiFinder-aware, Cao 
backgIO\lnd, a11d Accept sus­
pendllresume events) and its 
memory partition iu. 

But the biggest news i th l 
Think C sports a source code­
Je-.iel debuggc1. It. let you sin­
gle- tep through.your C code 
in a sooroe window while dy­
namically displaying the con· 
tenu of variables OT structures 
you've se ect.ed in a second 
data window. This feat is ac­
comp.Hshed by running I.he de­
bug,g,cr appl.ication in tlgtrtly 
coopled cootm with your ap­
plication as it runs with Think 
Gunder MuhiFinder. 

Tbink C operates comfort­
ably in l megabyte, but yw'U 
need 2 megabytes of RAM to 
upport tlle MuJtifinderlde­

bugger cmvimnment. ~rbaps 
the best par1. is that Think C 
still c.osts only $175. 

Yoo c.ari point and click on 
sou:roe code s~tements in the 
d'ebll!gger's source window to 
set/re et breakpoints or to 
help se:t condi tional br-eak­
points. Yon can sin.gl~$1.ep or 
trace into or oot of functi.ons 
either by cli .king blllttons on 
this window or by using .a 
menu seleotion. An arrow in 
the source window points to 
the statement that' s currently 
beini;.executed. 

The debugger' . data win­
dow l.ets you examine vari ­
ables in tbe format yoo pecify 
(i .e ., bexad.ecimal. dedmaJ 
int,eger. poioter. floating ­
point, address, ar char). You 
can even examine the fine de­
tail of structures by entering 
t.he approp·riate C syntax 
tatement:s. 

For example, the statement 
( Hthe.Jlalett e) .pmlnfo 
[e-ount ) .c1RGB.red lets you 
look at the can.tents of the red 
component ofa particular pal­
etteentry as determinod by the 
value in count. For compli­
cated l00p:ing functions, you 
use an automatic mode feature 

98 BY 1 E • DECEMBER 1988 

T HE FACTS 

Think C (ti8'1UJ*d 
c 3.0}1 

$17S (registered users 
can upgrade for $69} 

Symantec Corp. 
Think TCdrnoJogies 
DMioo 
l35 Sooth Rd. 
Bedford, MA 01730 
(617) 'l7S-4800 
lnqulry 1000. 

that cycle co.nti nuou Jy 
through source code state ­
ment . and updates the data 
window as the variabl.e con­
tents change. 

l tried the debugger on. a 
Mac n with 2 i:oogabyies of 
RAM and two cal:or monitors: 
an A:ppleCo:lor 13-inch moRii­
tor and Mac II video boam, 
and a SuperMac 19- iocb 
mo.n.itor nd Spectrumi24 
video board. I a.lsotried 'ton a 
Mac Plus with 2 mega.bytes of 
RAM to see bow weJJ the de­
bugger fartd on a typica.l low­
end machine. 

OQ the. large SuperMac 
screen, you get generously 
sized source and data w i 11 ­

dows. Ou the Mac Plus, lhese 
windows Im: c:ramped, but you 
can resii;e them to make it 

-

Requirenuml: : 
Mac.Pl.us, SE, or El 
ruJJ.D.ing System 4. 3/ 
Finder 6.0 or h~r· 2 
mcgabyt~ of RAM and 
MultiFiod'.er n:quired ·to 
use sooroe oodc--levcl 
debugger. 

work . lf you have a seco.nd 
monitor on yoor Mac U, you 
can redllect the debugger win­
dows to ii. so tha:t you can ob­
ser1i1e your program's output 
without the screen becoming 
cluttered with debugging in­
format ion . This feature 
worked reliab]y no matter 
which. monitor I used for the 
debug,g'ng ootput.. 

The debugger worked ad~ 
mirably on both machines, 
and "t let me find oome prob­
lems rd been hav:ing with a 
program within a matter of 
minutes-simply becaus-e I 
cook! see what was happening 
inside il. 

Thj 1:1k C come with two 
softbou.nd mamaal : a user 's 
manual and a libraries refer­
en.ce . The user's manual pro-

SOTA 286i Turns Dinosaur into 
Ripsnorting Demon 

So~hat ifl work f~ramag­
azme a.t the cuumg edge 

of per ortal computi n,g tech­
oology~my old Tandy m.od:el 
1200 HD i just fine by me. 
The 8088 prooesso:r is teady 
and reliable, and I've heard 
too many horro.r stories about 
acceJerato.rs gunk ing up peo­
ple' systems because. of some 
ind~termioate i.noompa:tibU­
ity. After all , this old Tandy 
has neve:r let me down, and 
~·ve been using it day in and 
day out for 3 years. But when 
'WC rc~.ived a SOTA 286J uni ­
versal accelerator board OOJJ· 

tainin.g a l2.5-MHz 80286 
and the company promi:sed it 

"'"°8.ld be easy to in&all and 
sure to work, l decided to give 
it a shot 

Puning the 286i in10 the 
Tandy was about as tough as 
ch nging the oil fil.1er on acar, 
bu:tmuchcleane:r. I slipped off 
the case, remm·ed the 80S8 
from the motherboard, stuck it 
ini:o its slot on the 286i, ran a 
supplied ribbon cabl.c from the 
8088•s old socket to a spot on 
the SOTA board, and then put 
the 286i into aslot (it will fit in 
a l.ong o:r short slot) . 

l was ab e to·hoot tlle Tandy 
in 8088 mode and then , by 
throwing a. toggle :i.vitch that 
sticks out of the back of the 

vides good information on 
how to call Mac Toolbox rou­
tine . Unfortunately Lbe lj ­
braries manual proYides infor­
mation onJy 011 tlle ta.ndard 
Unix -style C libra:r)' fo:nc · 
tions. l sorely miss ttavi.ng the 
1i t ofTooJbox ·call and.their 
Think C calling convention 
that were available in the ver­
ion LO manual. And I still 

w.i h tbe compiler would give 
an a sembly language Ii itfog . 
for help in those nasty debug­
ging ituat ions where the 
souroe oode \\00 'tdoor can't be 
used (the debugger work only 
on application programs). 

One thing you ean ' t do is rc­
ta:rt the debugger once you 've 

re died the end of a11 interest· 
.ing Lrace. You must exit the de­
bugger, which in tum loses . 1 
your data window tracing in· 
formati.on . Think Technol­
ogie is workjng on way to 
save this information so that 
you can ree,nlC;r the debugger 
without having to reenler the 
data. Th:is is the only glitch I 
found marring the stellar per­
formance of an already exCe.1 ­
lent d.evelopmen,t lang1.:Ul~· U' 
yoo want a powerful C ·OOm.­
piler with a good debugging 
tool , at a cost that won't blow 
your budget, Th ink C is the 
one to buy. 

- Tom Thomp$on 

machine , boot up in 80286 
mode. But that 80286 mode is 
pretty meaningless without in~ 
stalling the accompanying 
softW&JC drive.r. 

When I in tailed the driver 
progr:am and ran my mo t 
commonly used software, the 
difference in peed was re ­
markable . XyWrite, wh ich 
used to chug into memory , 
now loods visibl)I quicker, and 
operations like formatting 
file are almost instanta­
neous. Procomm fetchc ma.­
teri 1 for uplo ds to mx fast 
enough to simu.late use ·Of a 
240()..bitaper-second modem . 

Cf;Jlllirwai 

http:formati.on
http:ttavi.ng
http:acceJerato.rs
http:softbou.nd
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Enrbl"ddtd sysl.rrrn duig11rr1 hfnr olrtady ustd c:rosscode C in ov:rr 291 dij/runl apf'll~orlons. 

CrossCode C comes with four 

powerlW tools to help you program your 

68000-b~ROMable applications 


rom C source to final object, each tool takes you 
one step closer to your finished ROMabl d sign 

~ ode is de. igned sped .1 allCr
lo he lp you write ROMable code for 

all members of 1.hc Mo~orol a 6 000 
forni ly. Four powerful 1001 take ou from 

source to objc t code: 

I.. 'OMPILER: o ge l tru ly ROMahle 
cod , you have lo la.11 wi th a lru ly 
ROMabJe compiler. Herc ;tre thl"t.."e 
Cr ode feature:s Ihat you won't lind 
in an.y ordinary compiler : 

• Compiler output code 	is -pl i1 into five 
independent m·mory eciions tha1 you 
can s_ign into RO t\ or R M as )' OU 

pie se_ 

• You 	 can optimiz.e th· ode for our 
·-pplic lion becm.1. c _wmcon irol the sizes 
o dala I pes. For e ample. you an 
oplimi7.ie for peed by using two by1e 
rms, or gel max imum vers.a1i li1y by 
u ·ing f< ur by1c ir11s. 

• You can e<l.l ily writi: as. cmbly languagc 
routine 1ha1 all ' fun tion and vice 
crsa., because 1h compile r uses ',impfe. 

wdl: documen ted p-drameter pas. ing 
con cnti :ns. 

2. AS. EM BLER: Cross ode 
comes w.i 1h a. Motor la- ·tyl• as.:;.emb ler 
1ha1 has all th· fC"dlu · • lhat a:' embly 
language pro rn.mmi;rs require. In fact. 

you ould wrile your whole ;.ipph ation 
wi1hi1: 

• TI1e a 'Cmbler fca1urc a.ri .ad,,.anccd 
ma ro lan.!luage. conditional embly. 
"i,nclucle" lies. and ao unHini!ed size 
symbol table. 

• Del.ailed 	 C>ross re crenccs how you 
where you "ve d fined and referenced 
your symbol . 

• After a Ii nk. you m a 1u II y coriven 
your "relocalable" ·semblcr listings 
inlo Mab~luteM listings 1hat contain 
a solule addresses and fully linked 
objcc1 code. 

J. U KER: The r oss ode linker 
is designed lo hand le trul huge IO'dds. 
There r no lim ~Is on the number of 
syrnbol. in your load oron the ~ize of you r 
ou tput 1le. And yoti can a l.ways counl oo 
foU 32 bil I rget addrressabil il . because 
the lin .er operales comfonabl in lhe 
highes1 ra.ogc · of tile 68020' s addre'' 
pace. 

4. DO\ LOl\D R: rossCod 
comes wl11l dtiwn/oader 1ha1 puts you in 
touch w ilh all EPROM programmers and 
emu la1ors . 11 an conven your load in10 
Motorola S-Rccord', lruel H x. ck Hex. 
Exwndcd Tek He , and ata l/O ASCI 

Hex_You can al o p:roduc a binary image 
W1d conven that image imo any fonna1 
you mig.hl want In all form 1 • byle. can 
be . plil imo ·PROM!i or an fl. 16, or 32 
bit clata bu. _ 

W'hy WaH 
Onoe you tan using Cru Code <.:, you 
ma ju 1wonder how you ever got the job 
dooe before! It's available under 
M -DO for just $159 . and iiruo · o.n ail 
IBM PCs and compalibles (640 Kmemo!)' 
and hiud disk :ire required). Also avai'lable 
under NI X & XE IX. 

LL. TODAY for more in orma1io11 : 

1-800-448-7733 
(as k for excen.sion 2002 ) 

l.n ide lll inoi or outside Ilic Uni1ed 
Si.a tes. please dial 

PHO E: 1-312-97 1-8170 
FAX: 1-312-971-8513 

SOFTWARE OEVEl OPMENT SYSTEMS, INC. 
OEPAATMENT 22 

31 OWOOOCFlEEI< ORNE 
DOWN!;ElS GROVE. ILUf'IOIS 60~)1,S USA 

l".-:-1• " • •~ ut SOf'TWARE 0 ~L~ T 
SYS.TEMS, -Of~ "' • ~ ,,,__ oi 
M-.......00.UNIX<at>a~.......tcr.adoE '" AT T t. IX~ 

,.. ....- lndnn;or .,( "1--"'1 
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SHORT TAK ES 

What's goil'lg on here is the 
286i runn 'ng the progr m 

T HE FACTS 

• Validated Production Compiler 
Use on 8086,80186,80286,80386. 
Full 640KB .EXE Programs 

No Exira Memory Required 

No Math1Coprocessor required. 

10n-Line U brary , anagernen 

Math·, Text Conso e Packages I eluded 


• 1Multiple Fi'le C1ode !Aelrieval 
• Full-Col'or Fun Fea,tur,ed Ediling 
• Se1ecta•b1e Function Keys 
• Ada S1ubprogram and Packag1e Generation 
• Ada Type Generation 
• Ada Sensiti¥e Curso , 
• lnterac1ive Curaor Error Correclion 
• Interface lo Ada Des1ign la,nguage (ADADL) 
• A,da Standard Pretty Printer 
• DoD 2167 Oocumenlation Features 
• Optional On-Line Ada T,raining Course 

• No Run-Ttme Royalities 
······· ·--- · ---------------·---••5 ••·········· · -·········~· 

Introductory Offer $4915.00 

".,. rha first choice among rhe half dozen or so 
compilers now on rhe marker'.~PCWE£K 

AETECH 300 Stevens Avenue, Suite 314. Solana 
Beach, Caliiomia 92075 USA 

(6 19) 755-1277 FAX (619) 755~7540 
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with no wajt 1 1es on mo t 
read and write cycles. 

Th,e re' a lso i6K-by~e 
memory ca he buih in i:o 1lile 
board. SOTA says Lhe cache 
Mt rate with i,ts proprietary ap­
proach js 95 perc:en.t on the 
average. A driver that oomes 
with the board let }'Oll e.nable 
th .cache to worlc with die hard 
disk an.d vid o BIOS. If or 
some re.ason you want 10 slow 
iit down 110 npprm:im le 8088 
speed for ti.rning-depemder:u 
programs, you amdo so easily 
from tbc ~eyboard (il ta~e 
o~y Lhree keys). 

SOTA rightfully wa,rn 
about potent:ia! problems wilh 
ca.clii~ o:n \rjd'e-0 RAM and 
the hard diskBIOS, but Idido 't 
have any trouble w ilh the 
Tandy system. Tltem·s also a 
RAM disk driver i:nduded i.n 
lhe softW81't; the driver sup­
ports conventiona I and el!· 
pa:nd'ed memory. 

Accelerator boud that 
WJ1P up 808&- 3!lld 8086-based 
compu~ers are plentifuJ , but l 
haven't seen one yet that' eas­
ier to book up than Lhe 286L h 
took just a Iiltle more th n a 
half hour to pui the board in 
and in.!>rn U the soflwue ,, l 
didn't have 10 mess with any­
Lh i.ng else but you might have 
to makeafcw adjUJ&tments, d 
pending on what brand of 
8088-or 80 6-based CQmputer 
you have (SOTA notes a few 
mimor tunings tiwl have ~o be 
madewidi LhcAJ"&T6300and 

OTA.28'6" 
SS9S J 12.S·MHz 

ver:sion; :$495 or 

lG-MHz \lersJOlil 


Requiffmtnts: 
8088- Of 8086-ba.sed 

computer willl at least 

64K bytes avaiila'b e 

memory rorIn: 2.86j, 

am ciq>an ion slot, and 

boot S wans of power. 

sorrA Te ltoology, l:oc. 

651 , . . Pasloria A' 

SU:noywfe:, CA,94086 

(408) 24:5-3366 

Inquiry 1002. 


Zenid1 machine ). The 286i 
wo:rh wilh the Lotus!InlelJ 
M icrosoft E:x'Pfillded Memory 
SpccificaLion, SOTA say but 
[ didn't test th is cap biJ ity. 
The replacement bcard lso 
,has a socket fo; an 80287' math 
coprocessor. 

Tlite NortomSI program saiid 
~be 286i ma ke.; the Tandy 
l200 aibmu J J time fa ter 
than it norma Jy is . Wilbers 
mre that soo nd ~most mean· 
,ingl,ess until )'00 run some ap­
phcations. I prefer a rcal­
wodd te t 1& the Cup o hva 
benchmark: Operation that 
used ~o take ong einoogh for 
me to go fetch a cu.p of co fee 
oow arc fillisbed before ~ can 
e'lle'n get out of my chair. 

-D" Barbr 
conJilwN 





C.i.tf,I~ 328 ott Rfa;/tr Sttvic~ Card (DEALE.RS: J19) 

Encad' P-'2800 CAD-compatible pl tter 
delivers dean , whisper-quiet, -pen 
drawing on film, paper, or vellum media 
l"rom A to E s ize . Like our A lo Dsize 
SPl800, it' lh id~al plotter for archit c· 

, tural, engineering and sci ntmc drawings . 
HPGL compatible, the e ploUers work with 
Auto AD, VersaCAD a.11d all 

Gther AD software pack.a es. And, both 
feature our 2·Year/l000 Hour Warrant}'· 

To find out mor and locale th · d aler 
neareslyou,call: l · J0.35&-28 . 

~ .......,_, Vi=LO'rr~ 
We've drawn 

Ute line on noi . 

Cll!i ~,,,.t111!1 
l(e!J l~catc ;t keyboard 
o ea 'Y to u c1 co d y training ti:mt turns 

"nto 'n tllillt productivity! 

a iom .Ktvi and Snap<On lBM KcyCaps.: Aw.ibblt i:n a widt Ylritrr 
o{ colors and imprimtd in 'fOIJf choict of colon and fonu. Kt'l·top ind 
~r;fronr Labels: SuflPO!ting emul tioa, ll'Ord pl'OW$iri .01 twtoil1 in.de 
tt1 '(Ollr ~· Won'c 11tt.1r oo·c01 rom~ off k.ieys uncil tntmtion11ll : rtm0~­
Fla.Shicld Keybo;i td Prottt1nrl: Ex1tnd ii."'eyboard ~ft. Proiea from dirt, 
liquid ancl damagi:ng mviroomenu wi1h0q tt.mictil'lg kt'l'boMd ~mion. i 

Call for vour FREE CATALOG oi Uuilom Kt)bootd ~­
CATALOG HOTLINE: 800 628·2828, Ext. 650 

l....,...,...on 802rsi34.~515; 
,~TICJN FAX; 60.2 634-4620 

P.O. Box 201 , Dept . BYTE1 Cornville AZ_86325 
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Flatbed 24-pin Printer Handles 
Paper Better Than Print 

T h.e AL.PS Allegro 24 is a 
$499 24- p '.n dot-matrix 

printer that goes head-i:o--head 
with other low-co l 24-pin 
printers, like the Ep..'iOn LQ· 
:500 and the NEC P2200 (see 
the April BYTE fo:r a review of 
24-pi.n pdnters) . The ALPS 
unit, though, take a different 
approach to paper handling 
and to printing; as a result, it 
~ at one a.nd f Us hort 
at the other. 

The AJlegm 24 ccmes with 
four resident fonts, wbi:ch can 
be 5electedl from the fro-nt 
panel, an.d a 7K-byte RAM 
buffer (expandable to 32K 
bytes). An optio.na.J cartridge 
provides three additional 
fonts. Cha.meter pil:ch llild pn>­
_portion I spa.cing am also se~ 
lected from tbe front panel. 
The AUegro 24 U5'!· its mem­
ory rather than .DIP sw.itches 
for toring defauJt. settings. 
These can be easily modified 
in Uie p;itner' mem<lry mode. 
whid1 lets you change settings 
by pressing selectiGn buttons 
on the front panel. The AJ­
egro 24 emulates Epson LQ­
500 co•mmand and control 
codes. 

The A11egro 24 performs 
comparably to oilier low-cos1 
24~pi. o prin.ters. Jn draft 
mode. using the same test. as in 
lh.e April article, the Allegro 
printed about 85 character 
per second (substantially 
lower than the 180 cps that 
ALPS c aims) . The Epson 
LQ-500 printed 00 cp using 
I.he same file . 1.n letter-quality 
mode, the Allegro printed 39 
cjps \1ersus 44 cps.for the. LQ­
500. The NEC P2200 printed 

THE FACTS 

ALPS ALl.egro 24 
$499 

ALPS America. 
3553 th First St. 
San Jooe, CA 95134 
(408) 432-6000 

Inquiry 1004. 


at almost the euct ame speed 
as the Allegro 24 in both draft 
a_nd l~ter-qua.lity modei . 

The .P•mt quality of the AJ~ 
legro 24 leaves something to 
be des:ired. [n draft mooe, the 
quality is inferior to that ofmy 
9-pin IBM Proprinter. In Let­
ter-quality mode, the p:riDl i . 
comparable to that of a good 
eJe,ctric typewriter, but the 
den ity i not u n.iform. I would 
say that the suspended head 
does not print as con · iste:olly 
as the rnor standard platen­
based design. Also, the some­
what precarious ribbon prob­
ably contributed to the unsat­
isfactory print quality. 

What differentiate:s the Al­
legro 24 from its competition 
is its flatbed paper guide. ln­
stead of tra eling ar-ound a 
plaico, ihe paper in this un.it 
t:ravel straight aero stile bot~ 
tom of the printer, w:ith the 
print head suspe!'lded above 
the paper. ALPS claim dial 
thi design virluany elimi ­
natc:s pa.per jams and lets you 
use a great.er variety of p per 
thicknesses. The paper loads 
easily in the fronl of the 
printer. The AL ~ro ha fold· 
up legs that raise lhe prime:r 
enough to ~me about 2 inclies 
of pin-feed paper beneath iL 

Th.e A lleg-ro 24 .has some 
good paper-handling fea­
ture , like forms parking and 
automatic tear-off position­
ing. The forms·parkio,g fea­
tuie leas you " park" pin-feed 
pa.per while you ' n: printing 
ing:le .beet or envelopes. But 

I hit my first snag with lhe AJ­
legro 24 u ing this feature . 
While the flalbed design may 
be good for paper handling , 
the uspeodod print b.ead is 
very se1tsid\'e to paper thick­
ne s. l found tha.t switching 
from standard pin-feed pa:per 
to a standard envelope re ­
quired an adju. tment of tile 
pape:r~thick.nes-s lever. Other· 
wise, the en¥elope "WOnld pus:h 
the :ribbon out of im gll.ide nex1 
tothepr:iothead. Tnfaot, iiw-as 

romlnu.td 
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A har ·. d · k era h can 

hap en at any tilne. What 
might hav been an 
inc nv ni nc an other 
night i a di a ter tonigh . 

t Everex we know 
ha · l t da t an mean 

m re than 
ju t (ime 
and money. 
Whtchi 
whyw 
m kea 

complete lin of reliable 
tap backup y tern . We 
d n' t c m r mi on the 
d tail , ' ecau e there' t 

much to lo . 

Ev r x tap b kup . 
c u u can t alway 

1ave th day ju t y 
workin int th niP'ht. 

~~VEREJE 
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GETSUPERSOFTs 
S ERVICE D IAGNOSTICS 

All the soll:ware, aligomen1 diskettes, paralleVserial wrap-around 
p gs. ROM POSTs and extensive, professiol'lal documentation to 
pro'o'ide the mosi oomprehensive iesling available lo IBM PCs. 
XTs.ATsand aflcompatibles under DOS orSlarid Alone. No o er 
diagnostics oHers such in-depth testing ori as many ditterenl types ol 
equ pmenl by isolating problems to the board .and cr11p evel. 

NEW: SuperSolt's ROM POST perlorms the most advanced 
Power-on-Seit·Test available orsyslem boa.rd$ lhat ar·ecompatible 
with the IBMROMBIOS. It works even ln clrcumslances when Lile 
Service Oiagnoslics d"s ene cannol be loaded. 

NEW: 386 diagnos.lics lor hybrids and FS/2s! 
Fo over nine years, major manulacturers have been relying on 
SuperSolfs diagnostics softwar·B10 help them and lheir coslamer"S 
repatr microcomputers. El'ld users have been relying on SuperSoft's 
Diagnoslics nlor lhe most thorough hardware error ioolation 
available. Now verS!on.s ol Service Oiag nestles are available to save 
e'llleryooe ~inclu<ling every seriousrepalrlecfmician) ·me, money. 
and headaches in fixing lh it oomptiters. eveo oon-IBM equipme rrt. 

CPU$ & NumencCo-prooessor.; Alt ColOI' Graphics &Monochrome 
SystemExpansaon& E.i llNled mory Morlol10rs 
Flopp)'. Fi ed'& Ncn•S1andard Disk Dflves Paral!UI & Se1~1 POlf'1S 
St fldard & Non·standald Print'ers Mono, CG.A. H&rQJI~& EOA 
Sys m Boaro: OMA,Timers, tnt mJpt Adiaplllf'1I 

ReaHme Clock &CMOS con ig , RAM AJl l<eyboards & 1htl 804.2 Controllet 

Join Ille ranks ol XEROX,NCR, CDC, SONY, PRIME, •.. who have 
bundled SuperSolt"s. dia_g oost ics ·1h their m or~m u1ers. at no,risk 
because ol our30 day money back guarantee. 

Sw.b ~·kit~ PC/Xl';. Mid~ (Nf .. . . . . . Siii$ 
~~ IOt PC. PCIXT *"° (IOl[(!lidilM (48 11)1 -.W) $ 50 
~ Pl\iQ IOr PC. PCIXT and ~~ llRd -r..J) $ 30 
~~b'KfMd~Cllly.,. . S ill> 
Mgnment 0..- b AJ - ciompa- (llill lpj ~.. . .......$ 50wr..-~ rcir IJ IN&I) .... . . . . . ........... . .. . ....$ 1li 
FIOM POSf tx PC. PCtX'f and ~ Ml)' . $245 
ROM POST II:>!' ;;r and~~ ooty ...... · · · · · · · · · · · · · · · · · · · .$2"'5 
~~a: fl'i. l(JT {h:ludM al DI lbt - - $50~) . $4~· 
Ser.a ·~ tor 3116 Of V'l , V30, or Ham., ·MC. (llleasa lpllClf1) . . '1116 
Dtagnae1ic1 I 11 l:l'oe -tion n die ~~· QI~. QI ilLU 
~~and MS-OOS ~· ....••. ' . $1l2f5 

ROM POST IQt PSl2 tnd ~ ·only .. . • • . . W! 
~I~ l(lt PS/2 ~ ~iblM {3! lrd>) . .$ $0 

~-·~-Ol5-Sd\.~ CtlCOI~ .~ PC., AT .•XTol-----C­ ~~o1-Ca:p , HECo1NEC .......-.s-in... 

PR al i'A ·. INC , Soroy DI So!>y C<.p 
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di fficull to in Lall the ribbon 
in the p.rint·bead guide, am1 it 
t.eoded to slip out. 

The printer 's noise level , 
tested with ·Rad.io Shack 33­
2050 sound meter, i about 72 
decibels, w.bich is about !he 
same as 1hat ofthe.LQ-500 and 

the NEC P2200. 
Tile reaJ trong point of the 

ALPS AJJegro 24 i .its paper ­
ba.ndling fcaru.res. However, 
Q\\crsensitivity to paper Lhick­
ncss and the inadequate print 
qu lily are major dnrwbaclc: •. 

-Nlc'lt.&uan 

An Expert System for Family 

Health Care 

r A new parent and an airti ­
ficjaJ.:intelJigcnce enthu­

5illS!!, I was particularJy inter­
¢ St d i!l FamllyCare Soft­
ware; it's adverfsed as an 
expert system that you can use 
to help djagnose children's 
medicaJ problems. You. use 
menus to seJect one of four 
areas (accidents,general , in 
problems, and newborns) and 
a. topic wit.bin that area (e.g., 
bead iojurres fever, or cry­
ing). Then you en.gage i.na dia­
logue with the program; it so.. 
Licits the information it need 
from you. ·a a question-and­
ainswer format. and tben d:is­
peDses some advice. 

Since1'vegota3-monthc-OJ.d 
child I picked the category 
newborns/cryi.ng . The pro­
g·r m asked; "·Does crying 
\\l'Ol'Wll when you. pid up the 
baby and ro<:k him/her?" I 
said no.. (But if you answer 
yes, the prog;ra.m responds: 
" URGENTl Oct medlical .help 

THE FACTS 

FamilyC811!! Software 
$99 

Requiref7WllS: 
IBM PC or oompa.tib?e 
with 2S6K by:ta 
of RAM and DOS 2.0. 
or Macintosh with 512K 
bytes.ofRAM. 

Lundin Laboratories. 

Jnc. 

29451 Granfaeld Rd. 

Swte216 

Sc>u.lhfield, MJ 48076 

(313) 5:59-4560 
Inquiry 1003. 

now. Yoor child shou.ld see a 
physician with in 60 mi n ~ 
utes. ") Then th·e program 
asked: ••0oes your baby seem 
10 be in severe pai_n. or pain 
that last for more th n 2 
hours?" Again l said no. {But 
again., if you av:swer yes, the 
program llou.ts the $lime stti· 
dent warning.) 

F inally , the program 
asked: "Areyou afraid that I.be 
cryi~g might make you ·ose 
you.r temper?" WeU. yes, 
arc:n 't we all? A,gitin the pr-o­
gram h.rieked "URGENT!"; 
to its tand.anl ad'monition, it 
appended the ominous words, 
"'Avoid a t:ra,ged) , seek help." 
TIW' a far cry from the calm 
and f'CaSOnable a<lvi.oe in Dr. 
Spock. 's Babyand Child ea~. 

Other areas of the pm-gram 
exhibit the same behavior. 
Yoo don 't needa.rt'fkial intel· 
li.gimce to ten you to get beip if 
a child is 111lCOosc.ious or not 
breathing ; you just need a 
sm.idg1m ofcommon sense. 

What knowledge the Fami.~ 
JyCare database-does possess 
is hidden behind the question­
aod·answer interface; there 's 
oo provision for browsing, so 
you can't thumb th:roogh the 
information on tbe di k the 
way you can page mrough a 
book. To get at the program· 
expertise and d ta, yoo must 
engage in a question-and-an~ 
wer/sy:mptom -and-advice 
session. 

For the $99 price o( th is 
pack.age , wilb its haJf-mt ,gll'· 
byte nonindexed database , 
you could buy Dr. Spock ' 
well-indexed clas ic and a. 
d02en other pediatric medical 
refere.ace,book . 

-JonUddl • 
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" •.• the favorite 

~= because of 
its speed." 

ln1c.Worlid ~pdne 

~MHz. ZERO WAIT STATE 
at UiMJh 

• lMB RAM e:rpanda.ble l.o 3.2:MB 

• sa7 ooproo811!10r aupporl 

1 prunllcl port 
• Du11! HD &: Rowy coutto!ler 
• 200W pow~·r 8upply. ll0f220V 

• 101 k y lllclile k yboard 
• 15,mont.h f'l'ee on-11i1.e service 

.ScA.. 

with Hard Dilfk and Monitor: 
, • 40MB 28mll mOllo $6,S~ 

40MB 281t1.11 VGA color $5,814 
, • 40MB 28m11 VGA plua $6,195 

for UiOMB e.dd 
$1,545 
ror :WO?>t:B dd 

EXTRA PltOTEU POWER 
WITH CUSTOMIZ.ATlON 
• l : l inlerleaw oo:nt.roller 
• ESDI HD up t.o 700MB 
• miaoftoppy dr:ivea 
• l.t!pe ttre!lm n. 40MB lO 225• lB 
• oopl"OOl!S80n 
• brnnd nflil'.lc monit.or11 ttnd e4ltd8 
• tower c-0nfiguration o.n nil model.a 
• custom configure.lion on .II models 

PC EXPERTS AGREE: 


Proteus offers the fastest for the 

least, and supports them the most. 


m RouM: '17 •A1rp0.rt 17 C..hter 
H...brouclt H iglit&. NJ OTII04 

DECEMBER 1988 • BY TB HIS 

Proteus1' selJs the fastest penional computera 
you'll find. But as experts from BYTE, lnfo:World, 
Personal Oomp·uting, and other.shave discovered, 
our computers wv more than just fast. 
They'r~ also an excellent value. You cant find 

better perfonning computers at lower prices. 
And Proteus allows you to custom configure o. 

system to your ex:act peci.fications. 
Finally, Proteus provides you with 15 months of 

~ee on-sit.e service and .support. And ifyou're not 

J2,MBz, ZERO AIT STATE 
• lntel 60286·12 CPU 
• 64.0K RA, { e;pandable to 16MB 
• 32KB cube m mory 
• 8 upanlllioD alo!.11 
• 2~3' & l pimil! I pm 
• L2MB floppy drive or 3.5~ 

mlcrofloppy 
• Dual. HD & Ooppy oontroll r­
~ 200W pqwer aupply, U0/220V 
• 101 key tactile keyboard 
• l~nth free on-tlte ~>ioo 
• Mad.o in U.S.A. 

Comple.te SystelDll 

with Red Di8k Md Monflor: 

• 20MB mono $1 ,995 
• 20MB VOA i;olor $2,395 
• 20MB VGA plua $2,780 

rOT 4-0MB add 

$l42 

ror80MB add 

:$446 

' 

"The Proteus 

is one of 


the fast.est 

desktop 


comput.er

systems we 


te ted, a 

zero­

wait-state 
hot rod." 

lntoWorld Mapzine 

PROTE 386116 

HJ Ml& opi. 20Mlb 
ZERO WArr STATE 
• Intel .80386 CPU al l6 MJU 
• Optiana.180386- 20Mlh 
• lMB RM.t - E:i;pandable to 16MB. 
• Di.keub 
'" 8 expansion alot.11 
• 2 rlal & l p 1tll l port 
• L2MB :floppy drive 
• Olio.I HD & lloppy controU r 
• 200W power 1nq1ply, UM20V 
• 101 key tactUo keyibo&rd 
• ID-month free on-mle aervl.ce 
• Mad in U.S.A. 
Complete Syirtem111 
w!tb Herd DIMk imd Moblkm 
• 4-0:tNm 281n11 roono $2,.899 
• 4-0MB 28ms VGA color $3,299 
• 40·MB 28ma GA plwi $3..699· 

for 80MB 11.dd 
$L!l:5 

.for 100M8 ad<! 

$614 

fur 160Mll add 

$1,42() 

for 34-0MB add 

$2,670 


satisfied with Proteus equipment within 30 days., 
you can .retu_rn it for o. fuH refund. 

These are th , r asons why the experts are so 
impressed with Proteus. And they're not a lone. 

ASA, Xerox, GE, RCA, Dupont, GM, Revlon, 
General Dynamics, the U.S. Government, the U. • ., 
MIT. Harvard, and Cornell have all become bjg 
Proteus users, 

Fw the faste,st. most economical, oo,st supported 
computers available. foHow the experts to Proteus. 

To order, call us direct. 1-800-782-8387 
For 24 hr catalog, call l-201 288-8577 using your mooem set at 1200B/N/8 /L 
Tuchnical Support.Hotline: 1-800-541-8983 Reseller/VAR programs availabie. 
All tm&-rlu ~ll!d. C Pro~1•• ~1Dde.,..ri< ol ~'lklmoloa ea.-p. All~--.. ""~ID ·~"· 

Cih:U 2J6 M JlnMr~Qud 

• hltel e.osa6 CP 

• S~rmton slo!.3 

• C!ll:he~o:ry 
• 2 lkfrinl 

• L2MB lloppy drive 

• Medo in 
Comp) le !'fyllt~mt1 

• 

1 

rl>2' BOMB rtdd 
$18.fi 
for 90MB 11.dd: 
$1,129 

$2,676 

http:aervl.ce
http:comput.er
http:Comple.te
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AdHntages are 
enhanced by Tatung 
VGA provides 
significantly higher 
resolution. In fact, 
Image clarity is 37% 
higher than EGA.. And 
while EGA gives you 
16 on-screen colors, 
VGA puts 256 colors 
(from a palette of 
262, 144 colors) on 
a monitor's screen 
at a time. Distortion, 
ghosting, and even 
eye fat gue Is sharply 
reduced. In text 
modes. characters 
(even those with 
descenders like y, p 
and g) are more clearly 
defined thanks to a 
9 )( 16 dot matrix. Sul, 
whlle the monitor Is a 
vital part of a VGA 
.system, we think the 
real key Is the VGA 
card that goes with It. 

......... 


The Tatung VGA card 
Is all performance 
Ours is a 16-bit 
graphics array board 
with a single high 
speed, reg ster com· 
patib te, VGA chlp...a 
graphics controller 
that's lncredlbty last 
(i t has a bandwidth 
more than 7 limes that 
of other VGA boards)! 
You can access this 
speed through the 
16-bll data path to 
display memory, BIOS 
ROM, and 1/0. Our 
&)(elusive SwiltWrlte 
makes the wail state 
virtually non-exislant. 
More? With 16 colors, 
resolution increases 10 
800 x 600. On·board is 
a 256K DRAM; and the 
card is backward com­
patible with EGA, CGA, 
MOA and Hercules 
graphics standards. 

Tatung Mcmltors Tatung bundles 
deliver the new standard provide superior value 
We ofter the broadest By bundling VGA 
line of VGA monitors monitors and cards, 
a¥ailable; 5 newly styled Tatung puts VGA 
and engineered 
monllors. Each model 
provides 640 x 480, 
640 x l50 lines of 
graphics resolutlon; 
720 x 400 lines for 
text. Tatung's new 
VGA monitors offer a 
broad range of 
features that con­
tribute to their 
superior value; dark, 
non11lare CRT's. auto· 
malic vertical sizing 
encoding, mull!-color 
ext or reverse video 

switch, 11or22ov swil· 
chabte power supply, 
removable tlil/sw!vel 
bases ...all supported 
by Tatung's lull year 
warranty. 

wllhln the reach of 
e¥eryone. In most 
cases. the Tatung VGA 
bundle wtll cost no 
more than EGA 
packages! Thars why 
we belie¥e that feature 
for fealute, dollar for 
dollar, the Tatung VGA 
bundle represents In· 
comparable value. The 
kind of value onty the 
largest manufacturer 
of monitors In the 
world can deliver. 

In addition, Tatung 
offers us.era a huge 
advantage; a Tatung 
VGA bundle Is 100% 
IBM!M VGA compat.I· 
ble and more ••.your 

Tatung otters 
guaran.teed compatlblllty 
Whenever a new stan­
dard is Introduced. 
system users have a 
fustlllab!e concern 
about software com­
patibtlity. That's why 
Tatung offers a unique 
guarantee•: If you 
note any sollware ln­
compallbllltles wllhln 
the 1 year warranty 
period, Tatung will 
corred them free of 
e:h.arge.within 30 days, 
otherwise the full 
value of the Tatung 
VGA card will be 
refunded. 

That's lhe Tatung 
VGA story. It's a story 
worlh seeing. For 
complete information, 
specifications, and the 
name of the Tatung 

lnw&Stment In software dealer near you, and 
Is fully protected. to arrange for a 

demonstration, 
call us today.

0 '141"Q ~':u!~n';"'"• 


~,:,nonitor lhtfG 

In NOf'fh ern Ca111orn1 e World 

Outs/de ~';'11f•lll01J11!:: f~3) 979.7055 • 
Ta1ung Co Orn/a: (800) 8) 4:3s.0140


?BSo El p mpany of 421·292$Ji 
~ng s:;~~dio St~ ~~~~ca, 1nc. 

""'•. vi;. ~ingwo;;!vTecnno10J~B,eacn, CA. 90810 
e., San J ' nc 



FIRST IMPR.ESSmONS • Prank Hayes 

At Long Last, 
Laptop 

Compaq,s 286 SLT laptop 

finally arrives 

featuring a h · gh-resolution 

di play; battery-boosting 

tech.nology .~ and a 

silver-plated price tag 

I 

t' been a. long time coming, but 


1 Compii:Q-the company that made 
its name with IBM-oom:patibl.e por· 

• 

1 

table computc:rs-has finally pro­
duced a computer for you.r lap. The Com· 
paq 286 SLT i a real Jape.op that actually 
pu hes th.e state of the art forwa.rd­
lllough not necessarily in the ways you 
might expe~t . With a high-resolu.lion 
display and an i.nnovati-v'C approach to 
con.serving power .. Compaq' new laptop 

is designed to hanress a~ the power of a 
desktop PC in a oompuitrthat' genuine­
ly portabl.e. 

What You Get 
The Compaq 286 SLT i . a. battery ­
p0wered laptop thtd looks at first glance 
li~e a m.i:niahtre versio11 of Compaq'.s 
AC-pawcRd portables; whc:n h's. pa ked 
for tmvelill! it resemble a too clle t 
more tlum a briefcase. As you'd expect 
from its name, tlle pocessor is a CMOS 
version of the 80286, running til either 8 
or 12 MH:z. The ·tandard (:(lmplement of 
RAM is 640K bytes, expandabJe to 3. 6 
megabytes. There's a single 3 'h-ioch 
noppy d.isk drive built in, along with a 
.hard disk d.rive-20 meg byte-s on the 
Model 20. 40 megabytes on the Model 
40. The pri.ce oftlie system urts at about 
$5400 fo.r the ZO-megabyte system.. 

The first tll i11g yoo notice. wll:elll you 
turn on the Compaq laptop is thal Com­
paq has decided 11ot to compete head-to­
bead with Zenitll with its display. The 

"paper-white u LCD ereem on the 
Zenith TurbosPort 386 mak.es it the envy 
of the industry; il 'WOUld be hard to match 
the qu ali.ty of thal display. Compaq has 
taken a more standard approa.oh, using a 
10-inch LCD di play with ordinary 
back.ligllt:ing. 

But while Zenith' paper-white 
display is a beautifully cliea.r, easy-to· 
read CGA screen, the Compaq screen is a 
640- by 480-pi:.:el VGA display wit.h 
eight levels of gray. It disp1ays anyth~ng 
io VGA, EGA, or CGA mode (with 16 
levels of gray in CGA). l had no diffi­
culty 11 ·ing the Compaq's display; il has 
good contrast, and is easily rc,adabJe 
from a wide range of viewing angles. 

The detachable keyboard m 1tche 
Compaq's st1111dard layout , Compaq 
boasts th.at the keys am full-siz.e with 
standard spacing; they were ce:rlainJy 
easy enough to use, and felt normal for 
typing. There are LED .indlca.tors for 
Caps Lock, um Lock, an<l Scroll Lock, 

Wltlil'l!lltd 
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AT LONG LAST, LAPTOP 

and separate c1nsor-wnLrol keys. A on 
many aipwps, there's also aJt embedded 
keyp d: in lead of a separate keypad, 
p&Tl of the reg~]M" key1board doubles as 
Ole muneric pad. It didn't bother me, 
ince I ruely use a nume:r.ic keypad, but 
if n in.convenie11ce at best fm· those 
who do. Fommately. ~r. Compaq 
will be offering an eXl!e-rnaJ numeric ~ey­
pad (S l 29) chat cao be easily plugged 
fa1to the system. 

The good n ~ about lhe keyboard is 
that wbil.e you can.use it attached w the 
main uni.t, it also easiJy detaclies . Inf; ct, 
the SLT is one of1he few laptops to have 
this feature. Wbem it is attached, it sits on 
a shelf abo"'e the floppy di k drive and in 
front of ~be LCD creen. When de· 
tnch.ed, the keyboud is liDked to the 
main unir with a coiled ·cable. The de­
tachable kcyiboa.rd males this laptop very 
comfor~abJe to use at a desk. For actual 
use in your lap, it baitanccs better with 
the ke:yboard nested in jts lli.che beoeath 
the scree11. Bveo Bl 14 p00nds this com­
puter still sri:s comfortabJy (ID yoor lap·. 

Just below Ute keyboard in its oiche js 
the recharge b]e bauery pack-i~' 

spling-!Qaded. and easily pop in od 
out. Th.e oicl:el..cadmium battery 1s spe­
cj aHy manufactured for Compaq to 
stretch the time between cha:l'ges. Com· 
paq say - me batll:ry lasts about 3 boors 
beilV¥"een. charges. assumU.g fairly heavy 
use of the hard rusk. (One Compaq engi~ 
neer told me mat wheo he ran mom-disk~ 
intensive programs the system had lasted 
mo:re dlan 5 hoors.) The batteries cluu:ge 
automatically wb.encver the machine is 

plugged jn, and tlhere"s a fBSHh11rge 
mode when the computer's no.t jn use-­
they 'JI f uJ ly chai:ge in l !Ill 'o 3 hours . 

AcfO&S the b11ck of 1.he machi11e runs 
the usual oollwtion of ·ooooecw:rs-par· 
aUel prinrler port, serial pon, ~lemal 
omnit·o:r port, and external disk dT.ive 
connector. l'be eJ>te:nutl 5 IA •ineh noppy 
disk drjve ($275) works, bu( ~e version I 
te.sled was big and noisy. It also did!Il 't 
seemi w be well imegrated with Lh.e 1ap­
t0p-sitting next to the laptop on. a desk, 
Lbc c.xtcnal dr.ivc ?oo:ked and fch I.me a 
gat:g.aDluam lcl1.1dge. While I bad no cii ffi ­
cuJty J1Cad.ing, writing, and formatting 
disks once it was properly installed, it 
took a while to gel it wor.king in conjunc­
tion witll the ioternal fl.oppy disk drive. 
UntiJ I rei::a.n Ute configurnti.011 program, 
Lhe C(lmpu.ter wou1d n::cognize elmer th 
i.ntern· i or external floppy disk drive­
but not both. Com;paq offers a 40-mcga­
byte tape backup urut ($799) as well; it 
plugs into lh.c:.ex.tern.al disk drive port. 

T.he11e's atso a ·OOMeotor for a11 e:tte:r­
o.al keyboard. It' s possiib1e to leave lbc 
Compaq Japtop folded for traveling, at­
tach an e1uern a I koybo rd and VGA 
monitor, mm h on, and use tlle computer 
without even opening it up. I lricd vari­
ous combination ofoomiect ing an ~1e-r­
nal monitor and key'ooard, and they aII 
worked as expected . 

Finally, there.' a cowueotOT for what 
Ctirnpaq caJJ s a D eslc top Expao s ion 
Base . 'The idea bebiod I.he expansion 
base ts to make it easier fo:r Lho e who 
want to use th.ell' lapk>p a a desktop ma· 
chine . [ID tead o constantly discon.nec.t· 

Pb(llO I; Al the office, tht Compaq 286 SLTcan b.e pt.aced in iu op1.ianal Duktop 
Exponsion Base, which contain$ two stlilidard expansio.n slors. At tht le/r is ano,l:er 
opr:ion a S44 -inch u:tfi'VWl floppy di.fl drive. 
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ing nd recoo:nect.if18 cabJ.~ ro Lhe oom· 
puter itseJf. the cables can be coo.ncctcd 
once to the expansion base; the romp1:11cr 
sJid into lhe ba...11e, and aU the cormec· 
t:j ns are made automaticaJly. The ex· 
pan ion ufilt cu..also take ·up to two AT­
compM.ible expansion earns, sotving 
another common Laptop problem. (Tiie 
price oh.he Desktop Expansion Base will 
be $999•. How well ll this wi11 work is 
pecolation; Compaq didn't even have . 

working prototype wilable when I saw 
the laptop.) 

Expan ion options inside the laplOp's 
case are more Iimited but relatively pain· 
less: Remove i:t screws from ibe ba.ck 
and an internal chassi Iides part way 
out, giving you easy access to most of the 
installable options. There: are Compaq­
standard memory-.expansion sJots for up 
to 3 megabytes of addihon I RAM 
(which is compatible with the Lotu.s/ ­
ln te llM ic ros.of( Expanded Memo•y 
Speci fkation 3 .. 2). There' l o a 
modem slol, designed for eilher an inter· 
nal 2400-bps modem or mu. additional 
seriaJ-po:rt board. The one joLemal ex­
pan ion opdon that' 001. easily accessi­
ble is the socket for aD 8-MHz 80087 
fl.oali.ng point coprocessor-it's wen lo 
I.he ffOllt of the machine. and requires 
more wor to get at. 

Power Trip 

What makes ihe Compaq laptop uoiqu.e 

is its ap;proach. to extending baucry Life. 

Llkre most Japtops, the Compaq shuts 

down the display back! ight when typing 

stops for a. suffi<:ie.nt period of time, 

wb.icb &a\•es a ubst.110.tiat amount of bat· 

1erypower. 


Bu.t C.orn:paq bas taken that idea to new 
h:ve1s with lhis 11utch ine . Many parts of 
me sys.tern are powered down during pe­
riods of inactMty (yoo can even modify 
the power·monitoring sy tern defaults). 
The hard djsk, for eumple, which nor­
mally chews up lois of power. i pov.~red 
down i:n a two- top process. Powering 
down the read c:ircujtry adds n almost 
imperceptible delay in hard disk reads; 
powering down ~e motor adds a ubstain­
tial delay w.beo it's time for a hard disk 
acoes , but aves much more power. You 
earn power-dOWTI parts ·Of the modem if 
mey 're not beiiog 11s.cd. Oruy one bank of 
mem<iry is at full power at all. times . Yoo 
can put lhe 12-MHz 80286 iol.O standby 
mode, or run i~ t a slov..oer speed (8 
MHz), or br-ing il ~o a ha.le- all of which 
save power. 

Once power reaU:• does ruia low, th is 
lapLop goes to e.TJremes to pro1ecl you 
from l.osing your data. At about 10 per· 

Wll/ill:JJ.ed 
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The e\ CalComri Artisanl'iPen Plo ter 
'lode~ m23. Th'P.]ca1 CalComP. Qua] ity And 

Pe:rforIDance At An Unw ualill','. Low Pri e. 
rti. an is an ea' -to-use, full-fl aLured, 

high p rforrnanc pen plotter mat drm s 
·1 fulJ range of pJot.s from 1\ to Dsize n cuL­
sheet paper and film. All with th SJle d1 

accuracy, 11 liabiJity and quaJity output 
ou wou Id expect from pJotters cos "ing 

twi as much. 

• 


Bu Y.riLh non or Lhe trad -olfs you'll 
fine.I jn many oLh r low-cost pen plotters. 

Artisan' high perforrnan m ts Lhe 
n w opJlisticaLion. and pm1, r of today's 
microcomputers, workstation and ADD 
softwa1 . I Lurns your id as and designs 
into plots al . pe •ds up to 30 inch . -p r· 
sec~ond1 with res I u ti n or .0005 1 n h, 
acceleration a 2g, and capability fi r ight 
pens in any combinaLion of iu kcolor and 
pen Lyr ­

AH for le s .han · 9 . 
Th n w CaJComp Artisan. If you've go , 

amind for pcrfl rmanc ,quali and alue, 
i sexacUy what you vc b en I oking for. 

Cal1 us al - 0 - AL 'OMP. Or wrile 
CaJ mp, PO. Box 32,_ 0 Anah im, A 
. 2803. In arrnda rall ( 4 l6) 635-9 H). 

~drawon 
jUtlfimagination:~ 

-jca1comp 

A Lockheed Company 
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cent pOWer- roughly 20 minutes before 
the batteries run dry-the machine. 
beeps, and begins blinking a low-battery 
light. When the system ru11s critically 
low on power. it beeps twice, then begin 
to put the system into standby mode. The 
standby mode imply shuts down the sys-
rem as much as possible without .losing 
what in memory: It turns off the 
diSjll y bactHgbt. and clears the display, 
halts the CPU, powers down the hard 
disk and modem, and stop all memory 

MODEM 

BELL 100I 212A 

CCITT V2 IVl2 1\123 /V12 bb 
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access exoopt re reshes. Once you've re­
connected extemaJ power. you can re-
tum from standby mode-and you're 
right where you left off, wi.tb your data 
intact and your program still rururing . 
Compaq claims that, in standby mode. a 
few min1J.1tes wonh of battery power cao 
be stretched to how's. 

Yoo can also manually put the ma­
cb'oe :into standby mode with a button on 
the from of the computer. Th· s is a con­
veoiem way t·o uspend work without 

actually turning the oomputer off---011e 
of the nice t features of early lap.tops 
such as the Radio Shack Model 100. I 
tesited the standby mode with several dif­
ferent programs, and it uspended and 
re: urned each of them perfectly. 

How It Performed 
In tests with a number of BYTE Lab 
ben.chmarks, the Compaq performed ad­
mirably, if not pectacula.dy. [ n its fast 
mode, the system ran the CPU tests on 

·~ 2-IUP ~'~... 
~~..1-su·.,. Pouabl& Moljaml 

•Dl!.OfW01'Y 2~00C Modem 
Dia l-U~!eCl-UnelSync/~\m 

------. par with some of the better 12-MHz AT 

1 

• 0.1COVtlf'I' 2 .00 Aoousttc Coop!Ot 
~Pock& -Size Aooulfloe Ct.JI I 

•DHcavllfV 1:4Cnfl< MoooM 
Diol·Upll8cHEKl~Une11'J'J'l'I 

clones-about 50 percent faster than an 
8-MHz AT. (For comparison, see "Out­
classing the AT, " July BYTE; lh.e Com~ 
paq laptop was just slightly slower lhan 
the Arche Rival. 286 in the CPU btn.ch­
mar:k , and in line with systems from 
Amdek., Dell, a.nd Epson for rum! disk 
tests .) 

Prtlcey, But Worth Carryi~ Around 
Compaq has pkoty <Jf experience build­
ing computers that can be carried 
around, but lhi new laptop i clearly de­
igned to be more Lhan portab e-il s 

made to be used .in plaas where power is 
not available. It has much better battery 
Hfc than. other hatd dis.k-eqwpped AT 
laptops, and far more power than ma­
chine."> with a similar battery life, such as 
the Zcmith Z-181. It's light enough (at 14 
pounds) to be carried easily , and power~ 
ful enough lhat it's worth carrying 
around. 

The Compaq lap<op also ·o fers things 
you won't find in most laptops-like 
VGA graphics and a button. that let yoo 
suspend and resume yoor work. 

At $5399 for the 2Q..megabyte model 
($5999 for the 40-megabyte model). diis 
laptop is ocrtaillly pricey. A d it will 
compete bead to head with 11 number of 
lower-priced machines that are already 
finn]y entrenched in the laptop market. 
Th~ include Zenitll, with its Super­
sPot'l 286, and. Tosbib nd N"EC, whkb 
have both. rcccnl.ly introduced similar 
80286-based systems. But i:t's the first 
laptop to carry the Compaq label , whicli 
bas alma 1. become synonymous with 
quality. 

We had expected that when Compaq 
finally i.ntrodu.ced .its laptop, il would be 
a ;gnificaot machine, a system offering 
convenience approaching that of a Mod~I 
100 combi.ncd with the power and display 
capabilities of a desktop system. On the 
whole, Compaq has proved u right. • 

Fronk Haya is a BYTE a.ssociaJe news 
ediror ar rhe magazine 's San Fron:cisoo 
office. He can be reachM on BIX as 
''f~. " 
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The Only Character 

Recognition System That 


Outperforms Ours. 

Consider the racts: 

ature's character re.cognition sy tem can 
be trained to read aH characters and languag s 
i see . SPOT (Flagstaff Engineerings Optica~ 
Character Reco c nition program) i t1rainable too. 
It reads most printed documen · in En Ush and 
mor than 13 0 other I anguages. 

Likre nature's original; SPOT is v ry di ceming. 
It can glance over an entire page or zoom in ·On 
a fevv lines of text. SPOT can read newspap rs, 
magazine books, manuals, invoic s, contracts,I 

gov rnment documents and much, mu h more. 
Your ey·es are teamed up with tha marvelous 

computer, the brain. SPOT uses. the latest man­
made per onal comp ters in conjunction with the 

m osl popular low-cost sea n ners, and requires 
no additional hardware. 

SPOT' advanced logic close.Iv appmximat•es 
what the human ey·es and brain do. That's why 
SPOT will continue to be the leader in 0 CR ... 
with an intuition inspired by the original. 

Seeing i b Ii, ving:. Since 1982, Flagstaff 
Engineering has helped thousands of international 
customers read inform at ion from var i10 u , com· 
puter and printed media. Demon tration pro­
grams ar1e availabfe. Call today. 

FLAGSTAFF 
ENGINEERING 

Hdping Propi R ad a Wor1a of information 
Circl~ 105 o;i RuihrS#nrlaGud 

1120 Kaibab Lan • fla~taff, AZ. 86001
(Dl1AJ.BRS; lad) 

602-77~3341 • f AX 602-779-59918 

http:close.Iv


EXP ,ERT AO·VICE 

COMPUTING AT CHAOS MANOR • Jerry Pournelle 

• 
. 

SEEING RED 
Jerry deals with a 
temperamental VGA 
board and has 
an Amiga transplant 

I 
th ~n:k these machines. are tr~:i~ to 
drive roe crazy. They re a.II m 1t tO­
gethe.r, you know. 

U a I started when we got back 
from 1 weeks in San Antonio (mostly for 
work) and New Orleans (for the World 
Science FicliOO Conventioa). The trip 
was gteat. The problem W3!S that when -I 
got back, I was ronfronted with abollt 21 
cubic feet of packages~software, hard­
ware, a.nd letters- al l of it unopened, and 
I had to deal with the tuff. 

~ ea:r die top was the latest version of 
Fractal Magjc. I've me ioned lhe pro­
gram before; it's a reaK>nable oae for ·ex­
amining fractal image: . I'd hoped Sint:a.r 
Software woold impro11e the documenta­
don and user interface bot I.hey haven' t 
done much. (For examp e, you have to 
use the mou e to tell the program you 
want 't to p?ot. something; but then to get 
the menu of files it ca:o plot, you must let 
go of the mouse and hit Return; af1e:r 
whk:b, you mu t use the mouse again lO 
ch.oo~ one of the programs thereby dis­
pJayed. Why they couJdn'L have let lhc 
mouse handle it aH is beyond me. Oh. 
\li'CIL) 

Anyway, ii' s a relluively pain1es way 
to look at recur ive pl.o~. thi"8.S like the 
Mandelbrot set. an.d the Ike1tada equa· 
ti.ans (which ha.ve some similarities to the 
Mandelbrot set). Thi was a new ve'rs.ion 
I.hat could male use of VGA resolud n 
(as welJ as CGA and EGA). ow all I had 
to do was put in a VGA board. 

I also bad the new VGA Paint program 
from RIX SoftWOTk , which is said to be 
a doozy. Certainly, their EGA Pailllt i 
excellent. Befof'e I left for New Orleans, 
RJX' s Doc Li.vingston said he'd arrange 

for majO'! outfit to end me a VGA 
board that h.owe4 up VGA Paint very 
•we] I_ Wh-n I looked in the huge tack of 
s-cuff mere it wa . This, I thought, is go­
ing to be ea~)' . ('II put in I.he new boo.rd 
and te ta who!.o slew of VGA programs . l 
g<>t out the automatic screwdrh'Cr- rm 
,ge1ti:ng ve.ry fond o tllose things- and 
opened up the Zellith Z..386. 

Then I ope11ed up the VGA boa.rd _ll 
came with an invoke thait said it wu be­
ing lent to me for JO days (which had 
· tarted 2 weeks ago) .• after which I'd be 
billed for it; a:nd ifl scent the board back 
without calling tllem fir t to get a retum 
autlloriution nli!mber, they would.a't ac­
cept il. 1 t ai o said tllat ope-ning I.he packw 
age con5tirnu~d acceptance of those 
terms. Of course, I cou?d:n 't read the 
terms before opening the package . 

I ca:n 't poss:ibJy acoept anytb ing on 
horHenn loat1 Ji.ke that, o the board 

""'Cot inlO the out stack . I don' l have time 
to telephone them abou~ it. If they really 
do refuse i.ts return, I'm su.re ot re 
Dame cao use. a VGA board. 

Then I noliced that lhc:re aJ ready was a 
VGA boa.rd in Lhc Z-386. h turns out that 
when we were experimenting wilh Un.ix, 
we discovered that SCO Unix with the 
Lo<:us DOS-under-Uni< package won 't 
wor!k:: w:ilh the Zc:nilh Z-448 EGA video 
board, so AJex had in taJJcd our Vjdeo 
Seven Vega VGA board. That hacl 
worked just fine to drive the Zenith Flat 
Technology Monitor for Unix . (See la t 
month's column. Incidenta.Uy. z ,enith 
ay U1cy'l1 lilave new video board 

\lr'Orthy of their wonderful. FTM Rea.I 
Soon Now.) 

[ figured the Vega board was j:ust wha1 
I needed. h's very fast. One thing rube 
working on with the Z -386 i Wi.ndowsf 
386, and believe me, Ulat nee.ds a f:ast 
video board. Anyway, the Vega board 
was already instaJled. m all I needed to 
do wa put tbt machine back together 
and install Fractal Magic . 

That was simple enough. Th.c only 
thing was that v.1hea I tumed the machlne 

on, there was no color red on lhe screen. 
Ple.nty of green and b ue , in nice h ·gh 
resolution, b:ut n ry a flicker of red . I 
fu sed about with it for a while. l wa 
su.re it wa n' i the program, but just to be 
ah olutely certain, I exited to DOS and 
invoked Norton Utilitie lO set the screen 
attributes 10 red on white. 

othing happened. When we took 
Unix off the Z-386, we in:staUed IBM 
DOS 4_Q, and Norton Utilities don't 
y,'Qrk with DOS 4.0. (I now hove a ver­
ion that does.) 

IBM DOS 4.0 has a bunch of reported 
bugs. So doe-s the unofficial DOS 4.0 ; 
r\'C decided to wait for a real update, so 
that had to be remove.d . No time lik the 
present- It didn't take lon_g to go back 10 
the Zenith clone DOS , which is some· 
thing Hk.e version 3.2 l ·R. Now I coold 
1n.voke Norton's screen attribute com· 
mand to tell it to display red on white . 

I got black on white. No red. 
OK, rthought. It's probably the boa.rd, 

but maybe it' the monitor. All I have lo 
do is c-0nnect the FTM to tile Cheetah's 
video output- the Award video card ha 
both EGA and VGA outputs- and see if 
any red shOWli up. Thal monitor is heavy, 
and there wa.$D 't any suitable table or 
other flat urfa c near I.he Clleet.ah, but l 
managed to get I.he fTM perched precar­
iously on my de le-only to discover that I 
no longer have the Award EGANGA 
board in the Cheetah. 

The Award board had worked fine 
w:ilh the Elecuobome 19-inch variable­
syn<: monitor until [ tried WindowsJ386; 
but thal had been too much for the Award 
board, so I'd put a good vanilla EGA 
board in the Cheetah. The EGA board 
ou4put EGA on 11 9-pin output jack. The 
31-kHz analog FTM wants 15 pi.ns . 

That lOok care of that test . I could have 
put o new board i.n. the Cheetah, but 
working on a tower-configuration ma.­
chine im't easy .. You ha1i1e to sit on the 
floor, and my knee were givi~g me fits 
anyway. Hoc.k with it. Back to the Z-386. 

cotlJirwuJ 
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One thing the computer world desper~ 
a~ely n~eds is some wary to upport the 
mollitor 011. top ofyour computer and still 
be able to open up the oomp11ter. How­
ever, with th.e FI'M perched on my desk, 
it wa easy enough to get in ide Lhe 
Z-386, so I took out the Vega board. The 
Awaro F.GANGA board was handy. so I 
put that io the Z-386, plugged the FTM 
into th¢ 15-pin output, and ru.rne4.1hings 
on. 

Nothing . Snow. The Awani board and 

the FTM had worked LOgeth.er fine in the 
20-MHz Cheetah, but Lhey didn't work 
with the somewhat sl0Vi1Cr Z-386. It's 
likely l cou.ld have got out the Award 
manuals and figored oul what was going 
0:11, but I figured eo.ough was enough. 
Timc to go gel the Z-448 board. It's 
slow, and h won't work with either Wio­
dows/386 or VM/386, but it does work. I 
dropped that 1o and turned 00: the system, 
and ·everything was fine. Eritering Nor­
ton Utmties' screen attribute rommand 

SA VH TE 0 RED gave me white letters 011 
a red back,ground: 

I decided that I.he problem wasn 't the 
monitor. Possibly $ettings on th:e Vega 
board? I gm out the documentation , 
which is very well done . Among other 
things, it says that the.re are two classe o 
monitor, Variable Frequency Display 
and IBM Enhanced Color Display. There 
are two kind of VFD monitor , gMDg 
three possible case . Each case needs a 
different cuing of th.e board' swil.che:s. 

------------------------------.Fin.ally, there' thi note: ''Ifyourmoni-

NEW: 1st-CLASS HT;· 

UPERI SYSTEMS WITHOUT PROGRAMMING. 

HYPERTEXT WITHOUT'HYPE. 

- Tb.ere' been a lot of taJk 
lately abou1 hypertext and expert 
sy tem,~. ow there ' finally a 
product that does ju tice 10 bolh. 
- lntrodudng l t- · 

1 S 
HT. The first expen y tem pro­
duct 10 combine lhe power and 
ace ~ . ibility of th Lt-CLASS 
line with the ne ibility of hyper­
tell.t semcb and retrieval. 
- The po'Yl'er ou need. 
Withou t lhe programming. 
WiLh l ·L-CLASS HT, you can 
capture pecializ.cd experti e 
quickly and easily- without a 
major invenmcm in hardware or 
oftware. The powerfu I I t-

C LAS approach requiI1 no pro­
gramming or artificial intelligence 
experience- yet offers rich re­
ward. to th • · who have it. And 
the flexible HT functionality un­
lock a whole new range of op­
tio11s for developers and end users 
a:like.. 

A full featured high 
performance packa e. With mul­
tiple knowledg represc.ntalion ·, 
interfaces. Lo othe·r programs. 

Ono 1..aq1fcl'°"' C.m.r, ~~ - l'l»I it<loi!I W•1 

graphic • and a variety of data 
f. 11iiilt~ (includ1ng ASCI I down­
load, dBase, and Lotu I.-2-3 ), 
lst~CLASS"HT has the bet com­
bimuions of featur :s you' 1find in 
the expen ystcm marketplace. 

dd the opponunily lO ' r w 
Lhrougll multiple level o text­
lhen immediately act on what you 
find- and we'r ~ur you ' ll ag~e 
that I 1-CLASS HT i the fir t 
truly grown-up hypertexl/expen 
sys1.em p11ckage. 
- You' II be j;oioing over 
7500 lst~ LA S u ers from 
startups to Fortune 500 companies 
li ke Cl'uysler, Du Pont, and IBM 
by using I st... ASS HT. So why 
eltle for le s? 

- Just $20 gel ~·ou a h1­
1orla l package. h has everything 
you need to gel moving fa l. And 
ju t $2495 gets you I t·C ASS 
HT itselr. 

Wh wait? Call now 10 

order your llllOrial package. 
Ton-free: 1-800-872-8812. 

l11~E,.pon -prl!lCi.!(1'11111$-4~ IDS1<1'95. r.,.11>clllM 11'C.l'flrihoD. 'IM 
C Copyri&)H 198 [t;j..cL\SS e:.prn S~llrn'D. I..:. 

tor is not included in I.he above list, you 
may need to try different switch !>Cttings 
to see which Vl'OrlcS." 

Th.ere was certainly nothing about the 
FTM in the list, so I chang,ed the switch 
seui.ng:s, put the Vega board back in, and 
fired up. 

Voila. Perfect Plenty of red igna . 
Now all ] had to do was 1um things off, 

put the ca-se back on lhe computer, put 
the crews in hoist the n'.IOOitor ant.o ilie 
Z-386's case, turn it on . . . . 

No red. None. 
You don't have to open up the com­

puter to change the switch settings on the 
Vega board. Turn off the c-0mputer . 
Change to a different setting. Turn it on. 
No red, and aft.er a couple of minutes ] 
was convinc.erl I.here never wooJcl be any 
red. Ta.ke out the boa.rd. Put in the Z-448 
again. Plenty of red. ow, just for luck,. 
lry the Vega board. 

Plenty of red. 
Pm the case back on. Work fine. o 

problem. I fired up Fractal Magic. As it 
happens, I.here is no red in the default 
color pattern-wouldn't you know il?­
bu1you can change the colors, so I used 
that fea:rure to put. in plenty of red·. 

Th pictu.re is gorgeou . Curved lines 
look like curves. Diagon ls look li.k.e di­
agonals. No question about it, VGA is 
nice. I let Fractal Magic ru11 for the eve­
ning .. It' got apparent motion, and.with 
mixed colors, you have lo see il to believe 
it. Eventually, l 1:uroed the system off for 
the ojght. 

'ext day I turned it on to h.ow off the 
Fractal Magic to Mrs. PoumeHe. 

o red . The only way to get red was to 
open the machi.ne and Lake the Vega 
board out. Put it back in. Still no red. Pu( 
if:l the z..448. Plenty of red . Take it out 
and put in the Vega boo:rd. Plenty of .red. 

AU right, [ thought, it must be the 
Vega. board. Video Seven had never 
heard of a probl.em like this, but they ex· 
press.mailed another boa.rd. 

Same situation. Fire up the computer 
with the Z448, and thc,re's red; I.eave the 
monitor on and in tall !he Veg;.i board , 

CC!ttirwtd 
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FIVE OOOD1 REASONS 
TO BUY AllO:USE;·TRAK: 


Count them . With MO . SE-T RAK, 
five fingers do au •h.e work . B«a~ 
i.t use tm khall technolo!l)', in put 
ml preci ion con1rol j, a1 your 

fingcnips , nOl your cloow. 
With AD. kiop 

Publishing or Spreadsbc:cl 
applica1ion. . MO E-TRAK i eas ier. ra.s1cr, more 
n:liucd and a lot more comfortable to use than 
ordinary inpu1 devices. 

MOU E-TRAK is mionary. Only me highly 
e dent tra kball moves, eliminating tiresome 
arm and wrist mo ment. You can operate: 
MOU E-TRAK in your hand, even it back 
with it on your knee. .II plugs into your 
computer and .noccds no additional power 1.1pply. 

User definable input ke s are ln ea.~ier-10-u.sc 
locations. The uniquely patc'nlcd ha:pe has 

been developed through 
rigorous ergonomic 

tudies of band 
. iz.es and 

finger geom · 
try. Made 

in the .S.. 
MOUSE-TRAK 

i~ already in use bX the military in p lan , subs and tank . 
•ng.~nc..-en; a1 JBM , Tc. a.s Jn trurnents '" nJ Motorol "' an: 
_lso u. ing MOU E-TRAKS. 

MOUSE· RAK carries a money 
back guar.tmee . ff yoo dOfl ·1 

Ii ke using MOVS -TRAK 
within 0 day ·. we'll 
refund , our money. 
An.cl if you do llkc 
ic, we'll give you $10 
.or • ur old mouse. 
MO SE-TRAK 
range. in price rom 

139-S l 9. 
CaJI u · toll­

frte ror Ille 
oomp!cle iory 
on MO ' 

.TM.4111.....W--• W.... 

'"" tu-lilolav ""j th ..........,.... 
-,,.,mr;..~ ref•~-· ,.,...,.,. , ........... "'""°~ .. .diiit. 

TRAK lllld the name of a de.aler near you . 
Our new brochure i availab le upon n:qu l . 

1-800-533-4822 
On Texas 214494·307 ) 

LllHtHSe··fralr r 
TLYll~mlllll~-~~11~.._~._,......_.. 

~r-.u ....~~-fT-lCJ,-.,,.., 

and rhere' till red. Turn off th monj­
tor. and when you tum it back on, there 
V.'Oll1 l be any red UllLiJ )'OU get out the 
Z-448 boa.rd •. .. 

That seem a:n unduly complex tart· 
up procedure. o I med Zenith to swap 
monirors. J know (hat lbe FTM wilh the 
Vep board work . , because Wayne Rash 
is u ing that setup and loves it. I ha't\C one 
of th very fir t FTMs Zenith ever made, 
nd] suspect it has a flaky chip. I don't 

know ani)'One who ever had the kind of 
problem [ have. 

The new n oo.itor came thi morning. 
It work fine with the Vega board. I sent 
the o d one back~ maybe Zenjth can.fig­
ure !hi out. As for me, eve:ry now and 
then I find myself going "boe<lee, bee­
dee, bcedee.... " 

VGA Paint 
Once I had Lhe Ve~ boa.rd .Installed , I 
was able to play around with VGA Pa.int. 
A I'd expe.cted, it 's great.. ['m n:o artist, 
bll!t :ertain1y VGA Paint let you do al 
the thi.ng.s you expect in a paint program. 
A smooth function deliberately blurs 
harp edges and lines . There' a i .oo!ll 

that 1.ets yoo get right down to individual 

pi ;(els and pJay wjth th m. 
Some of the demonslration are pec­

tacular. 
Just for the heck of it, I got out my 

Datacam computer SCJeen. camera and 
took a c-0uple of hots . The Data.cam can 
use o:rdinazy film or a. special Polaroid 
35mm sJide ilm. Both give nice resulls 
wbeo yoo use them to shoot .tuff done 
with VGA PaiDl. h aH looks especially 
nice wheB it's d.one on the PTM. The 
Vega board a:nd the FTM are a winning 
combinatioa. 

Standards change . Th.c first IBM PC 
oo1or board, CGA, 'W8S just too fuzzy ; if 
you bad to stare at screens of CGA text 
for long, you 'd go blind. Whc,n EGA 
came out it rapidly be.came the defauJt 
b1.1si1:1e ·color s~andard because j t i 
good enough; in fa.ct, l ' m writi.ng thi 
now 11siog Q&A Write, a van'Ila EGA 
ooard, and tile Elect rohome l 9 -inch 
col.or monitor to display wh i1e lener on a 
blue background. I don·r m.ind it at all . 

Progranuner • however, hate EGA be­
cause th.e board and cll:ip set ""'ere badJy 
desig:ned. You can't read I.he EGA regis.­
ter , meaning that yoo c.an 't teU what 
state Lhe s.iUy ~h ing is in , meaning that 

it's ha.rd to writ·e software that takes ad­
vantage of all i:IS capabilities and yet 
does.n'I get confused . 

You can do fairly nice color work in 
EGA; RlX SoftWork has an excellent 
paint program for it. However, EGA ]s 
aowhere neu a 11ioe as VGA. 

J'1,1e beard stories that even VGA i n't 
really good eoough.to be a standard. Of 
course, the que: tion i , "Good enough 
for what?" By me, VGA i ple11ty good 
enough, e: pc.dally the fa t Vega board 
driving an FTM. 

My next step i to get Candy Cable to 
make me up a 15-pln-to-9-pin video 
cable so I can run my Electrohome ]9­
i.nch monitor off the Vega board. (expect 
it will be pecta uJar. 

miga.68020 
Longtime reader will Jmov.· l 've some­
times had problem. with Amiga com­
puters. Part of the di.fficulty j me: the 
Ami.ga is a powerful. multitasking ma­
chine, with a fairly complex operatjng 
system. Unl ike the ,facintosh , which is 
eaS)' to use but limited in what ' t can do­
you ca.n I:am almo t all y.ou ever will 

COl!ti~t:d 
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W en you go to w:o~wi1h yourp~IT.IPut. 'e!t sit down w..Ith the best. Wiley Compu1.er Boo 
give'you fnctStVe,-on-iarget 1n$truet1on; top a~hors and a complete serect!lon 

that covers the latest sott;ware bardwa11e, and applications. Get smart-wtth Wiley. 
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COMPLETEI 
I 20MB EGA SY.SJEM.•• 

I • IOlM· 12 (12/6) CPU
I • $ :nc (EXPAHDl\ILE.TO 6401(, 1 MEG • 

~ Mt~. AMEG O,N THE CPU · EXT. 011 EMS) •I • 21).MI HOD ($T-22S) • u .... FOO • 

I •·CON'IROUEll (2 FOD, 2 HOD) 
• ECPA CARD W/ AJITO $WITCH

I • 14' EGA COLOR MONITOR 
w/lltl 6: SWIVEL BASE

I • SElillAL, PA:llALW. l'Ollt
I • ClOCI( c.t.LU40Alt 

w/ lAnEli!Y ILA.CICUP 

• 

lUBO $PEEi) • RESET 1unoN rt 
2f)(1W POWER SLli':f'LY 
101 ENHANCW kE'l'IOAAt> 
~ li6 11111', 2-8 llT SlQTS 

• &02a1 MATH ~octm 
• OS/2 COMPATIBLE 
• NORTON V3 " • l'UTED 15.3, 

* f'Ul.JL 
CHOICE OF CABINEr 

(21 'W x 16.S' :i;, ·O'H) 
1r COMP,l.CT (lol .S"W :i; Wli: 1'H') 

l!!!!t!'..: 

w/ZOMJJ llDD­

• 80U<·2 i iW'l2 CPU W/6'101( RAM 

! ~.~og;?ct>~R I 
• 	 MONO G CARO 020 x 348 R.£Sl I 
• 	 1:rmAMBEllMONITOR I 
• Sli:lltA:L., PARAWI., CLOCIK CAUNDAR 
• 	 101 INHANCIED nYllOAllD I 
• AtONT RHET IWITC'H 
• 	 POWliR. ruao UD I 

J!!!!~iF.

w/ 4"MB HDD - - - I 

• 32 BIT 803M- l6 (20 MIQ: OP'llON) I 
• 	 1 MEQ RAM (.'aONS)
• •o 	 IHOD • 1.2MI FOil 
• 2fJ'1W POWER $UP.PLY w/{)ES(fOP CJ.St I 
• MONO G CAAD w/1;1• m FIAT MONffOR I 
• $£:RIAL. PAAAIJ.fl., CLOCK C.M£NDAR 
• 321(11 <•·4 HA.Ms) CA.CHI: MEMORY I 
• 	 1· 32 1111 (MEMO.RY), 6· 16 lllT I 

H Sil SLOTS I 
• RiElOCATABLHQ.A .. llOHO RAM I 

20 MB I 
Sl-225 (05MS) 

401 MB
1Sl·251 CllOMSl 

40 MB 
. · ­ 251 •lGIMS) 

80 MB 
sr..o11»1> C2&.~ 1 

EGA SYS $1595. $1760. I $Ul60. $20SO. 

VGA SYS 
w"ft.IJl,nlCIJil MOl."lfOll: 

$1 860. $1995. I $2095. $2285, I 

earn abo11t using the Ma.c in a couple of 
da}'5- the Amiga has lots of capabilities, 
and ' t deserves more time tlWJ l 've ~JI 
willing to give it. 

On the other lumd, the machine i 
sometimes beastly low, e...~ially at 
diskacoes . 

Recently. some of that changed. Com­
modore sent Andy Finkel ('•af.inJcCJ ' OD 

DIX) out to update my Amiga 2000 and 
see that I got properly cheeked out on 
u ing it. I aJ o invited: the local Amiga 
guru, Joanne Dow ("jd.ow"), to come 
over so she'd know what Andy did io 
case I needed help aflcr he left. 

The first thing Andy did was quite tit­
eraUy jack up my hard disk drive and run 
a new machine unde.'f' it. While we were 
at it, we looked for a pJace to put a Supra 
hard di k dr:ive but there ju t isn't room 
for two ofthcm in ide the Amiga 2000' 
case. 

T.b.c. new Amiga. bas a 68020 proces­
sor. ta so has new ROM with the ver­
jon I.3 operating ystem. Prior version 

of AmigaDOS required yoo to boot up 
the machine with a Kickstart floppy 
disk, even ifyou had a hard disk drive in· 
tailed.. No more. Now the Amiga boots 
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up from the ham di k, jusl like .any other 
computer. 

The next ming they did was save aJI 
dte tuff from m,y ha.rd disk 11ud refonnat 
it There re new disk-access techniques 
that peed thing5 up somethil!g wonder· 
ful. You oo longer h.ave dme to grow a 
heard while lhe Amiga loads files . 

Theo tlley did a l.ot of tricks with the 
start-up sequence. [ do.n 't u.nde;rsta.nd 
most of them. It' not dial I can't under­
stand,. just that ' t will take time: the 
Amiga is a bit different from any olh.er 
machine we' have here. For example, to 
the Amiga, I.be command to get the disk 
di.re.ctory is just an.othe-r command fiJe on 
the disk; before it coo give )IOU a dil'e(:· 
tory, the macltioc has t:o go get the dire<:· 
tory mailing program and bring that i11to 
memory. Needle s to say th t low 
things a bit. 

However, with the new AmigaDOS,. 
it's possible to make that directory com· 
mand a memo:ry·1esident. program. DOS 
does this automa.tica:Uy- tha.t i , a ct::r­
13.in number of DOS utilities Like om arc 
brought into memory and left there oo 
start-up. Amiga:DQ.S l .3 wiU I.ct you do 
the same thlrng. except that, unlike PC­

DOS, AmigaDOS lets you chonsc which 
utilities you want. i.n memory and which 
nay as disk files . 

Interlacing 
Th~ normal video mode fo.r an Amiga 
i 200 line . ActualJy, the machine 
Lraces oot 400 lines per frame. but h n ' 
201-400 are identical to lines l-200 and. 
are put right on top of the previously 
pa.inted set 
· There's imother mode, caUed intc:r­
laoe, .in which line 20L-400 are differ· 
C'Dt from lines 1-200. Line 201 goes in 
between line l and line 2; 202 between 2 
and 3, aruho on. The res11Jt i higher res· 
olutioo.. Alas, on the u ual monitor, the 
image seem tojump up a:nd down, and if 
you watch it long, you ' ll get a bea.dache. 
You can m Ice interlace mode usable for 
some program by careful attenti.0.11 lO 
colors and contrasts, but at its best it 
won't be all that easy to look at. 

The problem is that for good CAD pro· 
gram , you can use the higher resolution 
)'OU get from interlace. One of the better 
programs, Intro CAD. doesn't even have 
a noninterface mode. No ma.uer what you 
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What's Your Excuse? 

Over the years~ we've heard a lot of excuses. 


We thought it was time to set the record ·trrught. 

The ten most 1i1Sed excuses for not buying The tien best reasons for buying FLASH The Disk Accelerator. 
F ASH The Disk. Accelerator. 

t It won'I work for me becaw;e I've got I. UGHTNJNG won't work for ou but FLASH wilU FLASH nol only 
exteaded memory! 11~ AT extended memory but uses AT ext oded, EMS ex:pandM and 

convention I memories s.eparai.ely or in aay oombioatiou of the three. 

2. My machine runs fast as it is! 2. This is one or Ille biggest miscoo~ptions! The ract is, I.he faster your 

processor the more you need a disk cache. Your 386 system woa"t be 

running al IOp speed unti FLASH is iaslalledl 


3. lDStaUiag TSR's is too complicated! 3. We take pride in bow bard we work to make your work easier. FLASH 
comes equipped with an o~ganiud, easy to use, easy to understand 
manual and oomm ·Dd language. ot to men tio:ri. a seRSJ'ble menu 
inslallation a.od command help screen! 

4. 	Disk Cache? 4. We want everyone 10 be f: miliar with lhe fa.mastic bcnefil.'l of incr·eased 

system speed. We enoourqe you to call us or see our local dealer ror 

in:fo.rma1i.on! 


S. Jgol ooe from mM freeJ 	 5. You get what you pay for!! 

6. D~ caches won't speed up floppies; that' all 6. 	The populariiy of po table systems b our competition scrambling to 
my portable has! create a pfogra:m that does cache Doppies.. FLASH , however, has been 

there alil aloog. J:n. fact, FLASH will buffer whopping 26 device driven 
dri'ilesl 

7. 	 They're all Lhe same! 7. Please, don't be misled. LASH, because of it's wide range of options 

and uperior speed, is guaran~ t(J be the fa.~test ;..nd most versa.tile 

cache on th~ DU1Jket. PC Magazine seems 10 agJtC! 


S. 	 l've heard disk caches will blow up my drive! 8. Mosl can, but Fi ASH won'll [ unmatched level of oompalibility helps 
11enerale 'th safest inf :miation 1.TimSrer available] 

9. 	l.'ve lready got one, wby spend mo~e moru:y? 9. Wb)•? Because Lt's well wottil lbe pric1:! We want you lO find that mn. 

And, tht price can't he beat f yoo 11lready own a disk cache. we'll sell 

you FLASH for ju: t S19.9S! Call for more delails! 


m All of me aixwc. 	 IO. Ther,e BTe:n't any reasons noa lo! 

FLASH is the han~ down winner .• , F ASH stands al the top of its class , , . 
A feature rich caching program with FLASH offerS all the options of 
adjustable Cache sizes md support. for LJGHTNING and more... 

- WhilDey Bolton, Byte Magazine 
extended memory. Still th.e besl caching ~_, . ~, E. d lltor's,Ch ·esortware for your money." · ··01·c . April 1987 ­
- Winn L Rosch, PC Magazine UBeu.cr than several others ... clean 

O'Jember Z4 1987 ­ little program ... i_mp~ive!" 
- Howard W. Sams & Co. Publishing ­

FLASH The Disk Accelerator. 
from 

$69.95 CIC, Pl.ease caU today t~B00-25 FLASH CACHE OWNER $19.95 

or see your local dealer. 


Software Masrers Inc. 6352 onh Guilford Ave. Indianapol.~ IN 46220 (317) 253-8088 
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do, lrymg w u.se the program wim an or­
dinary momitar is nearly impo sibJe; 
alter a while the flicker will dri1110 you 
o.ua. 

However, if you're wilHng to pend 
tlle money, tkere • a:n elega:nl remedy, 
The Ami~a has bu.ill-in video and stereo 
outp1n, but th.ere' ail so a vid o slot that 
can a.ooomm.odate a lhiird.cpa.rty video 
bo·a:rd . Joanme Dow brm.1glH over th.e 
most p0pular one, a board caJ led Flicker 
Fh:e:r from MicmWay. flicker Fix.er 001­

put analog color at 3] kHz , and Um win 
play to most. muhi:vle-frequency moni­
tor . Io parti'cuJac, it 'W'Otl with U1e 
NEC Mu1tlSync monitor, and speeiacu­
la:dy welJ willl the FT f. (We bad no 
probJem with red, eveR on my flaky old 
FrM.) The result is gorgeous. 

Make Your Own Movies 
One of 'lin: standard programs for the 
Amiga .i Deluxe Paint II from Electronic 
Arts. At least ooe version of Deluxe Paint 

CALL TOLL FREE 
1-800-828·-6107 

has been around since the e.arJy day of 
d:ie Amjga, and indeed the pmgram 
bclped make the macllioe popular. ow 
there's Delu:ii;e Productions, wh:ich lets 
you. lake pictu.res drawn with Deluxe 
Paint n (or for that matter,, pict.UJCS 
cakCD from any otticr source, iJ:Lcludiag 
scanned-in pictures, pto\oided only 1hal 
they re stored in the Amig~ standard 
image data formal) and mb. tllern . YOti 
cam aI.so mi.ii:: in ·mages from a VCR. 

The m;ults c.an be ralher .spectacular. 
Bring in, ay, a map oflhe U.S .;.overlay 
lhal with clouds and I igh.tning; mzy.poe the 
cloods acro:>s the map as the ligl:llni.ng 
flashes; bring in other weaLhcr fromlS 
and mQNe those; add titles and 1c1tt boxc ; 
and so fonh . You can do an illustrated 
wea:ther how that your 1ocal V lat ion 
1.1."0Uld be proud of, 
DeJu~ Productions i quite eJl.S)' to 

use, ln 1the sense that it won 't. 1.ake .an. 
ho11.1r Io learn how to do what I described 
above. It might take a. lot longer ll:lan t.bal 
Lo .gel it rlglu, bu1 that' a matter of artis· 
tic tale11t, 1101 understanding lhe pro­
gram. There i:s leamiag curve, but 
much of what yoo mu.st do i intuitfre, 
au.d the rest is fairly simple to remember. 

Delu.xe Productions is capable of a 
kind of animatie>n. 1t has .a. dozen ways lo· 
wipe image on and off. ("Wipe" i the 
1erm. used to describe the my the image 
appears: does it tart at the upper left 
comer and wipe it:se]f on down to lower 
right? Or perhaps tart in the middle and 
sort of $pira1 011?) You cu bring in vari­
oos objects, move tb:am, and control ho\1.1 

long they move and how long they pause. 
Wipe in a aew background picture. Bring 
in more objects. Edit ll Lhe seelle thai 
yoo' ve created. There arc a bunch of 
otlle r feature , all described in a tll ick 
manuaJ 1:Juu for ·once has lots of e:(amples 
and i easy 110 read. 

I don't create ads , but if1 did, l 'd want 
a apability ·Ji.Ire lh is. Jr s ure great for 
just noodJing arou od with images . 

The manual. says ;iou need an Amiga 
with al !east I megab~e of RAM . More 
memory hc1Jl5; s.o does a hard disk d.-ive. 
The manual also says you need K.iCksrart 
1.2. We found th t. the progtam works 
fin.e with I.he 68020 mach.i n,e ruuing 
A:11nig DOS L3. 

Coming Attractions 
Tlie Deluie Productions manuaJ inform 
you that the pn:>gram 1L1ses aH I.be "c.h.ip 
RAM" it can get, and it warns you to 
dose all extraneous willdows before you 
·use it Chip RAM is peculiar to lhc 
Amig.a: the special A.m1ga chip set has 
:512K b)'tes of very fast "video RA " 

wmimm:I 
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~o \ STOP 
and Compare Our Quality an,d P ·~ces 


Our Standards Are Their Options 

286 

1850 
• amsung l4" EGA Cofor Monitor • l2 
MHz PC-AT Computer • Baby AT Case 
wilh Key Lock., Turbo, Power and Hard 
Drive L • D • . verc. Ellbaoced Auto 
Swilch EGA Ca.rd 640 x480 •· lntel 802.86 
CPU• Multi· peed 61 / I 0/' 2 MHz • Key­
tronics l 0 I Enhanced Keyboard • 646k 
Memory Expandable lO l Meg • 200 Watt 
PO\\ ~r upply •· eagate Model srul 
42+ Meg Hard Disk Drive • 5W' 1.2 Meg 
Roppy Drive • We tern Digital 2 Hard 
Di k and 2 Floppy Controller with 
Cable: • Serial / Parallel & Game 
Port • Compl Le OperaLions Manual 
• 80287 Malh Co-Processor fol • One 
Year Warranly 286 16 MHz 0 Wait State 
Wi.. IJGA t1r ;.c (AlldJll .... ... ... .. . $1950 Running at 21.0 MHz 
WUI MOllOCIUo. +40 Mq ( ·251) .. .. $1450 
M1ii tOllO!liromt t lO Meg ( ·215) .... $1350 

olor y tern $299.5 
• Sam uog 14" EGA olor onilDr • 20 MHz 0 Wait tate omputcr • Everex 
EnhanccdAuto with GA ard640x480 • T asewithKeyLock, Turbo. Po r 
and Hard D.rive LEDs (To\.VCr Ca e available, ec below) • Intel 386-20 CPU (nol a 
3 6-16) • Keytronics lOf nhanced Kc board • l Meg Memory • 220 Watt Power 
Supply • agate Mod I ST25l 42+ Meg Hard Di k Drive • 5W' 1.2 Meg .Floppy 
Dri'll'C • We•h:m D'gila 2 Hard Di k and 2 Floppy ontrollcrwitb able • riaJ I 
ParaHe &. Game Pons • Math o-Proce or lot • Compl,e~e Operation Manual 
• One Year W~ rraoty 

J.116.10 tHt EG T~rC- 40 he ( -251:) .. . . . .... .. .. .. . . .. .. .. . .. . .. . .. .... .... ..... $3195 

386-10 Hh .[GA t lbJH (i\nllot} 40 M'.et (SH SI · .. . .. ....................... .. ........ $3295 

JU-10 • EG Towu C- SO leg ( 4()96. lfl,m ) . ... .. .. . .... . ... . .. . .... . . . .. . .. ..... $3495 


Mlh l:G l\f,lllti5);1c: To r Cut Aulog) llO , ttg (Sf-4096 28 lllS) . ............ . . . .. . . $3595 

II ,,,stem Also A.-.ilabJe Jfith VGA 

To Order. Call: 

l 214-931 3777 


IEEE 16 MHz 286 
EGA Color ystem 22 0 

• Running a 2l MHz • 0 Wail Stare 
• am ung 14" EGA Color Mo ni.lor 
• l6 MHz P - TCornputer • BabyAT 
Case with Key Lock, Turbo. Po1;1ircr and 
Hard Dri c LED· • Ev rex llihanc~d 
Auto Switch EGA ard 640 :t 480 
• lntd . 0286 CPU • Multi-speed 8/ 16 
MHz • Landmark Tc :t of2J MHz 
• Keytronic Wl Enhanced Keyboard 
• l M g Memory xpa ad.ablc 1.o 8 Meg 
on the Motherboard • 200 Watt Power 
uppl y • Seagate Model STI I 42 + 

Meg Har<l Di Dri.vc • 51/4" t2 Meg 
Floppy Drive • Western Digital 2 Hard 
Di k and 2Aopp Controller with Cables 
• Serial I Para Ile & Game Port • Com­
plc te Operation Ma ou a I• 0287 Math 
Co-Processor Slot • One y; ar Warl1l nty 

ilk EGA Maltis)wc {~ •••• ..••..•• •• $2350 
Widl ~~ + tSf·lSl •.•. $1850 
Widl M.ooodlJotne +lOi fq {Sf-2:15) . ... $,1760 
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bujJ.t i.nto Lhe system. (There i also "f'ast 
RAM ," which CQrresponds to "mother­
board RAM'• on an IBM PC.) Chip 
RAM control s the Amiga ' s screen 
images. Program can get into trouble if 
you have left a lot of . creen windows 
open and the program needs more chip 
RAM than is avail ble. 

By th.e time you read this , Commodore 
will have upgraded the Amiga: there will 
be an optiona.I new chip that contain a 
ful l megabyte of chip RAM , enough that 
n.o program should have any probl ms. 

TbePCSide 
The Amiga 2000 was designed to com­
pete with Lhe IBM PC. The notion was 
that the PC is boring; the aYerage banker 
or busi nesspe:rson would really pref.· ran 
excjting computer l.ike the Amiga but un­
fortuna1'C:Jy ha no choice because the 
won: mliSI. be done. Enter the Amiga 
2000, which ha an IBM PC bwlt i.nto it. 

Thi. was no bed marketi.ng notion, bur 
it wasn't carried 001 very well. For one 
thing. there' s no real attempt to marry 
the. Amiga capabmty to the PC ide. As 
ar as graphics are CQncemed. the Amiga 
ide of the system might as \\ U not ex.ist. 

Anotller problem i dial the PC side i al>­
solulely and completely vaniJ la-a low, 
cumbersome. and rather boring ma­
chine; the ~<;( ofdie world has moved on 
to PC AT ~eclmoiogy. Worse, most Cl'la.iJ ­
able speedup boards that oomrert a va­
nilla PC into an AT don 't work on the 
Amiga 2000. wh ich isn't quire lOO per­
cent PCompatible. 

It' s pretty dose LO lOO peroenr, how­
e,,,er. The standard test progra.ms, Jike 
Flight Simulator, work. weU e11ough. So 
do mo t DOS utillities., like Norton Util­
ities and orton Con11Dander. 

We were even ab!e to get the LAN· 
taSlic kx:al~area network running. (You 
have to set the LANtastic board to use in· 
~rrupt req11est s. but that' s no prob em.) 
As a msuJ(, you can access CD-ROM and 
WORM (WTitt onoe, read m11.ny ti.mes) 
drives through the ootwork, mak.i.ng the. 
PC .side or the Amiga a great deal more 
usef11.l. You cam also use LANtaslic to ac­
ces the PC side of the Amiga from your 
remote PC or AT. 

The Ami.ga i.tse.If is .a fusci Rllting ma­
chine, the son of thing most BYTE read­
ers always W1lllltd , especially back in. the 
early days when all we really wanted 

from our mnchi11e.s was a bit of fu n. It' 
the greatest games machine in eJ;istence. 
(Wait until you su Rocket Man. Also , 
about the time you read lh i , Dungeon 
Master will be available for the Amiga .) 

The Amiga also has enormou polen­
tial for education. It' cheaper lbao a 
Mac n. and powerful enough for nc.arly 
anythi.ng you'd want in a cla.ssroom . 

Unfortunately, there isn 't much busi­
ness software for the Amiga side of the 
2000, and whi le the Amig in th hands 
of an expert can do things few PC w · 11 
eve:r do, it takes , if nota.n ·e:s.-pert, at least 
someone very dedicated to leami.ng die 
machine to get seriou work oot of it . 
There are still bug , and Amiga.DOS , 
while powerful, has oome odd quirk s. 

Commooore is rnak: ing prog:res . The 
68020 Amiga. with AmigaDOS 1. 3 is a 
giant step in the right direction. 

Scanning, Faxing, and Printing 

The Amiga doesn't have much business 

~tware, but the Mac JI certainly doc . 

It' s got other tu.ff, too . 


We recently got an upgrade for the 
LaserWiiter. Plugging it in is RO prob­

r;ontinsmJ 

The pe rlec &olution for upgracli ng your ex is ting PC/ XTIAT 10 
· s 1.a1e 01 The Alf' 3.5" floppy dis lechnology1 The Model 
S53W (7201<) and Model 873W ( l .44M BJ720K) 3S drives 
are •drop-in~ replaoemenls for s.2s· drives1 Disk lorn:iat is 
fully compatible with popu lar Laptops (IBM. Toshiba, Zenlth1 
etc.) and then· ~" I B M PS/2 models. Both units come com­
p1etely assembPed and conlaln everylhing thal. you need, 
Includi ng Premium SONY drive, Interlace adaplers, soft· 

ar·e dev ce drJv.e1rs and complete documenlallon, These 
drlves utilize your existing conlfoller so no add itional slots 
are reQuired (1.44MB reQu ires AT class oonl roller or spe· 
<Cial PC/ XT High·D·ensity Controller avai lable from Tlger­
lronk:s}. Available w ith g·ray or black bezel (specUy)_ 

Mode l 853W Model 873W = Ji~Ertronic.s· <~ 

$129.. 95 $159,9.5, iNCOiltN>RA l W 

4100 Dally La11e • P 0 Bo.• 521 0 
GranllJ Pa'S:>. Or ogo n 7527 

IMMEDIATE DELIVERY/ 
Vf Call 503 474-6700 or 503474-6701 


FAX 503 474·6703 


A MESSAG To 

OUR SUBSCRIBERS 


F ROM TJME ID TIME WE MAKE THE BYTE 
subscriber Ii.st available ro other companies ' ho 

wish to nd our ibscriocrs material abour their pro­
du ts. We ra ke great care to scr~ these companies, 

hoosing nly chose who are repura.blc , and whose pro­
du ts, services or information ,,.,..<' f<,-el would be of in­
rerest co you . Direct mail is an efficient med ium for pre· 
senting the la:rest personal compllter gooill and services 
lO our ubscribers. 

Many BYTE subscribers approciare th~ controlled use 
of our mail ing lisr, a11d look forward to fi nding infi r­
mation of in:teresc ro chem in the mail. Used arc our 
subscribers' nam e and addresses on ly (no other 
in formation we may have i ever gi• n). 

White we believe che distribution of thi in form rion i 
of ixnefit m our subscribers, we firml respect the wisllcs 
of any subscriber ' ho does noc: want co receive such pro­
motiona I literatu re. hould you wish ro rcsuict the use 
of }'OUr nam simpl7• •nd your request co che fol low­
ing address. 

llVTE M GAZl E 
ATTN ! Mc: Rlli£R E. RVIC 

P.O. Box 643 
Ti::>. EC , NJ 07666-9866 
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Pick your printer problem 

and we'll show you 


a solution. 


Check off your btggest frustraUons 
with your p( nter, and we'll te ll you 
abou1 a state·oMhe-art remedy 
from AEG Olympia. 

D Poor quality print: 
Neve r send out a shoddy or 
unreadab e document again. Let us 
show you what first class printing 
looks like on everything from a 
daisywheel to our Laserstar 6. 

D Tooslow= 
How does 240 cps on a 24~pin dot 

matrix: sound to you? Or a laser 

printer that goes almost twice as 

fast? 


D Hard to operate: 

We have B different models with 

simp.lified front-panel contro ls, 

Easy to learn. Easy to run. 


D Clumsy paper handling: 

Too hard to switch between fanfold 

and single-sheet feed? How about 

a machine with Paper Parking that 

you don't have to switch al all? 


D Limited compa.tibUity: 
Our prin1ers can make jus1 about 
any PC look good, from tBM s 1o 
Apples, and they'll run on all popu· 
lar software prO!J rams. 

D Too noisy: 
Shut your ·eyes, and you can't tell 
whether our Laserstar 6 is on or 
not 
D Not enough fonts: 
We have .24-pin dot malrix models 
with .4 resid'en1.fonts, our Laserstar 
'6 has 9, and for each you can gel 
additional plug-in font cards. 

D Too expensive: 
If you want price/value, look at 
our best selling dot matrix mode.I 
NP30. 

D .No support: 
Parl o1 our product~ is our nation­
wide dealer network. If you have 
questions about any AEG Olympia 
pr1nter, the answers are only a 
phone ·call away. 

Tear out this page 
and mai1I it with your name and 
address to AEG Olympia. Dept 
ADV, Box 22, Somervi lle, NJ 
08876-0022. Or if you're in a hurry, 
ca111us at 1·800·999-6872. Ifs the 
first step lo making your problems 
go away. 

Name T111!1 

Terephone 

Company 

Address 

City Stale Zip 
985 

AEG 

OLYM'PIA 
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ww1iaumIB ''"'M1Mlf:EJ1mg
helps saw time, money, nd cut &u5trallom. Compare, eot lua.1e. and limJ prod'.ucis. 

N4!1W~""1Diloo_ ..._,.
""c.ai.. s..n-. "" ...._ _ dliu 

=~-·=· -;... · .;...b... · $3llS 

I Assemb lers Debu ggers 

lilt °"" Lisi °"'" 150 106 m; 139 
ISO 10!> 1395 112'1 
100 89 

Ed itors
C l a nguage · Com pilers 8R1EI' 195 Col 

l'.dbi 195 15'9 
~- EMACS 1% 159 
l(lDfr · XEDrT. V.4 100 l:l.9
,..._..,.Ren 125 109 

ME Maoo lfdl.,.. · ~ 18'9 l.!i9 
MKS VI 149 l2.9 

295 26')·PC/EDT · "'"'"'" Sl'F/PC . V2,ll 24S 139Dba se & Tools Vodl ha J.85 L39 

Text Scree n 

~'14 1983. We ~ IM:r l ,100 d~.ril proou~;. Call tod~~ fm oomplelle oodmkal 
lnfomu11lon and adv!«, Ol,i t elllll!Qg, llilt,;rlliyn!, llnd .-.;;Jl'cl "al""· _..... 

~~-­

_..,T'"'- A~ -­
I -

,.
-
.. -­ 800-421-8006· 

UTAH NEW 

VERSION 5.0


C01 BOLTM 
- - . 

For ISM~ PC's, XT's, AT5 e1ld ol.he'f 005 machine Needs only I clls;lt 
driv and 12'8K memory lhis ~ !M one ~ou·y heard so mucn ~bout · w11h 
last compde mos. small objl!Cl cocflo mo<IUI , 1101 CCFJ'j' protected, no 
royal11es, aoo clear erroc messages. VllrS!On 5.0 is ba&ed upon ANSl-74 
standard s wilh new dynamile rea1ures including : 
• Ne!>ted IF's and n~led condi11ons . 
• lrtdoKDCI files (JSAM l wl l'l up o 24 k0')'6 ~11'10iudos SlAl'll' ~otb) . Tflls 
dvanoecl lea1u roqu1ros 1 so1lW · pack ge B e11 w:t'I ch IS 

, opoonal . available. 
l'f E · ACCE PT (line, c;:olurnn) n umerics wt•h de(;irnal point alig.nm&nl, n umeric 

cbecking, AUTO-SKIP. SECURITY, L NGlH·CHECK. EMPlY-CHECK. ATTAIBIJTE (color), FROM ES­
CAP:E KEY, OA.Y, DA.T , TIME. OAY·OF·WE K. 

1• Fasl memory maPf)tld DISPLAV"s (line. column) EAAS , B EP. ATTAIBUT1: (colo~ . Can d1 play 
entire ween Wl1tl Olltl' DISPlAY sta amom. 
• Windowing, pop-ups. oolOr and ovonays. This ad\r need remure roquir&& 1he so11W l! package 
Saywt\11 'II"• wl'lldi Is opl1onally available. 
· An easy lo use, COBOL souroe codll EDITOR wilh aU'lo hl'Wl numbering, A· ina~'{l1n, B·marg1n tabtng wtlh 
tun ~ Cm$0t OOnlJ'OL 
AIS(I avat1able: mah SuperSort • a ti'lsl son pr091Sm callable from U h COBO ; Ula FORTiRAH; tnah 
BASIC; Utah PASCAL; Utah PILOT, Used by 50.000 p«>toss on , slUClenls 811<1 teachofS In 40 counlrles. 
3.()-day money bade. guar ri o. OtSCO r 1 eas and S1mpliorty or C080l. 1ooay1 

9
Phone order rushed EBct em~ Computing ~ Inc. 
by UPS 2nd Day Air: --.,- 5655 Higgins Court Suite 10 
(702) 82•7 3030 lliii·II Reno, Nevada 89502 

ISM 15 m··-IJ'ilde<nal1! or llT1l.ll1liilbonilt ~i;:'; ~Inf;. Blrl&ru d ' NQ~IDR."<I u~ ol H&nill, Inc. 
Sa)"l'tial~ 15 a lr.ldemarl'; ol Th• ~i;ti Group Supr;tl'S(M'l d ~ r.:;,gl!ll)O(ed lr!l.delnatk ol M;cropro 11'11Mlilllonal ~ 
Lltilh ·ooeot. bi; a lr.ldomiir1< ol Ell"' C~r:npu1~, Inc 1987 i:-.s. ~ r>Q.. l'1c 
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!em, or at Jeast .it isn't for Qrdinary es1ab­
li hments. My LaserWriter siLs on low 
helf below the Hewle1t-Pa ka:rd Laser­

Jet in the printer comer Qf the office; get ­
ting at that sucker in order lO change 
boards i n'I easy. !l's especially hardjust 
now, since every rolling test tand and 
table seems to be covered with machio,­
cry. They 're aU in dais together, [ tell 
yoo. 

Anyway, c;1enmany we cleared off a 
test stand so we could work on the Lase"r· 
Wri1cr. After !hat, upgradii.t\g it lo NTX 
II status was a !map: loosen rwo screws. 
puJl oot the old smarts board, and illsen 
the new one. Wbole ope.ration took about 
a minute. Of course, it took another 10 
minutes to ge.t the upgradtd ~rWriter 
back where it belongs a.nd co1111ect au ·Ille 
cables, but I.bat' nm the ma.ch.in.e's fault. 
(Actually, it,is Apple' fault: not tbat Ure 
LasuWriter is large and .heavy, but. that 
the silly l.inle cable: are small, delicate, 
and a bea:r to connect propedy.) 

Once that was done, we could connect 
up the Apple. $Call~. That turns out to 
be easy: it's a maU-compuler·system· 
interface device, so all you have lO do is 
select a unique oumbcr for it and conne.o 
the cabl.e. NaturaUy, the cab1e Apple 
supplied isjwt too Short lO let me put the 
scanner i1:1 the ,~ cooYerueot place, but 
wby d:id I expect anything else? 

U ing the scanner seems to be ·easy 
enough. Thcte are a lot of fi.ne points I 
haven't picked up, hu:t in general I.be 
Macfotosh phiJo ophy has be>1:11 foJ­
lo'llled : the way lO do something is gene:r~ 
ally obvious, and if you noodle around 
with menus to see wbal vaTiow opeion 
do, y.oo'U learn quickly enough. Th.ere's 
aJso quite a nice tu.toriaJ . 

Once an .image has been scanned i.n, 
yoo can diddle with it a b.il, then,save il . 
The software :recognizes two save for­
mal$- a PICT fo:rmit, wh ich can p:rint (O 

Po&IScript prin~rs. a.nd a MacPaint for­
mat. The MacPaint image can't be. big­
ger than 8 by l,Oinches. The ApplcScan 
software can read onJy PICT files . 

When you have your .image fo mem­
ory- 1t wiU bea big file, and yoo 'Umuch 
appreciate havi])g Priam' 330-megabyte 
MacDdc if you're going to save many 
images-you can pdnt .it on the Laser­
Writer II, or send it by facsimile j f you 
bave an A,pplefu board. You can also 
acoepe an ioOOining fait to be prinled on 
the LaserWriter or stored on ·disk. We've 
got Apple.FiliX, but what with all the oLher 
activity a.round here, it n.e\1er ,got in· 
slalled. NeX:t week for ure. J hn 110 

doubt it work . 
Apple equipm.e11t isn't cheap, espe 

ccmtinzm! 
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A . 
Order S Blu:s, 
Tet;hn;cal & Other K!4REHOUSEIn o 16021 246-2222 
 ~-
FAX 9'!W2) 246-780S 

TOLL-F 

Complete Epso.n Equity I Plus w/Printer 
Complete Epson .Equity JI Plus w/Printer 
Complete AT&T 6386 WGS w/Printer 

-SOFTWAR 

Communicat on Ptog.r 
Br<lolltrn ~ Un<•o<Ml 
CatllOn Copyl"tus 
Ct0!.$1 XVI 
Cro$1;1 ' 4 
""-'"'11~ 
PC:~lll 

anagerS 
$42! 

:t!5 
Low l"lkl! 

m 
I 5 
11M 
189 
435 
cau 
169 
C.11 
329 
48$ 
~25 

90 
11 2 

GJ 

$ 145 
J:52 
108 
79 

380 
~BS 

-'olli·U 
R>:i'O- . 
MICIV90f'I 'lord 
-~50'"'°"' Pll1od t.blll 

Utili . 

WAREHOUSE DATA PRODUCTS 

PRoouc rsM.ICROSOFT PC Excel 
SPECIAL $250 

Call on all Microsoft ouses 

E ORD R · I E1 800-4211 -3135 

$1249 
2369 
2795 

Ti5 
$19 

39 
39 
72 
.l'j 
9'j 

se 
CAii 

SS 

" n 

"' l7 
7D 

g 
?& 

lU 
:t9 
SS 
~~ 
711 I 
35 

-

COMPUTERS 
EVE.A 
286, lOMttLOW 
266 1 I~ 
28&. 1251.!Hl. 0 w 
ACIEFI 
71Dwl0Mon!Cr 
900w1or.ion.o. 
~AP 
PC4501 
PC4502 
PC4$21 
1<.U ,T 
62116 '11'.lS 
63001'.IGS 
6386 'IGS 40 e o 
8386 135 MB H 0 
ZIENl'rt~ 
~Spon 256flOMG 
~ Spon ll08&2-Floi:cm• 
~ Spon 808el20MG 
Ml.."Sl>......2 
Alf Other 
NEC Products . 

C411 
~ 

129 
.. Cafj 

S1 149 
m 

•JA.9 

Call 

VGA.t'EGA Boru'ds 
AST ..uA ~ !'6 > 
ATI E',(;A v.tJnder 800 
~ S4lP'I< EGA H> 

=...oe:480~ 
~llGAF't.ls 
F'atilldlse \/GA.~ 

:ro,:;'EG..t /'roaucn 

EGA Monilors 

H rdCardll 

Monitors 
~u:OEI( 
41(1Atrlbe; . 
M.AGNAYQX 
RGS 
SIGMA 
~·19" 
SAWS.UNG 
All!Aml;lof 
l"TL Afflbl< "' 
~wlldl 
Vll'(ING 

Printers 

z Nu: 
l.og<IOKSI 

ice 

P.\ocfo6()j au.w•'Pwilllt....,.. 
~serial 
Ophmw w.'Oo Hnt;i 11 
Opt.moiJ:io ....'QPG 

FREE SOFTWARE! 

C•lil 
C II 
..~ 
579, 

,U? 
611 
92 
92 

" 1'5 

Purdlase aver $100 and teoelve one o11ne~ dr $ a~ ly FRee I Pu~ 
O>~ S250 I c-...:i I ave1 S400 get tlllee. or ~ al lcu c!.s when your 
put1 -$5001 
111MIXEO BAG. :tJPC-WFIJfE.<I I FONT·Sff. 4) O!l'I. DATA I.ABE 

- Phonll 1-bJrs. 
~Jthrufnday8:30 am-9'00 pm'Z'f27 Wes1 Gl&ndale A'ie • Phoen x~ AZ. 65051 No Charge or 
Sa!uRiay900am·S-OO pm MSTMasterCard or Visa'ffll do 11.0HIUIM'IMltH ~ompirlibolr1y 



People are ta 
mL-E­ 2-FAST 32-bit 
processing on 80386s with 
programs up to 4iGB. $895 

F77l..-.EM/!l,6,-Use extended 
memory to write 15MB 
programs o ' 8(12 6s. $695 

FTll-The mmpiler af choice 
among 1eviewers and pro essiona!s. 
•ew ~rsioo 3.0. $477 

Lahey ~rsonal FO.R'.IiRAN 77­
Full 77 Standard and Debugger. - ew 
~rmn 2.0. sgs, 

Concact us 10 d scuss our pr0d1.1c1s and your eeds (800~ 548--4778 
Latrie-y Computei Svscems. Inc P.O Box 6091 , Incline V1llag • NV 89 50 

Te-I: t?OZ) 831-2500 FAX ­ (702) 831,6123 The 9102401256 

- ­ ~ JJ 
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dally top--of-Lhe-Jine stuff li1c ~ have, 
ud particularly since 1hei r latesl. price1

i.nc:reases ; but lhe Macintosh and its soft· 
ware are CJJ:SY to learn, and evcrylhi.ng 
work . For desktop publish img, the Mac 
awith its built-in fon1 wo:rk better than. 
imylh i.ng we've seen on a PC. 

The other day, my son Phillip., the 
U.S. vy Mid hipman, had [0 put out a 
aeW'Slcttcr for hi ba.ttaJ ion. Th mmerial 
v.il!S .aU wrimm on. .PCompaiLibles (the 
Navy. Hke the other ervi~. uses lhe 
Zenith Z&248). Alex transferred Lhe ilc 
from ihe PC w the Macintolih with Trav­
eUng Softw.ilre' PC Mac Link, then set. 
up the newsleuer on 1he .Mac II with Al­
du PageMuer. Tbey h d lile whole job 
pr" nted on the LaserWrile:r ll in one eve­
ning., even though ncilhcr had much ex~ 
peri.ence with ~-eMaker before. 
Al~ also fouad a use for the Mu]ti· 

Fi 11der: you can play Spectrum Hofo.· 
byte's Soii~ire Royal.e while PageMaker 
i<S formauing and seiJding yoor doc1.1­
men:t off lo be prjmte-d . Tlle:Je are cig)n 
different ro!haiJe cam games. including, 
l'INO I .ne~·-er heard of before. They play 
smootMy , and the card have clumgeabl.e 
backs. Changing the b ck changes the 
figures on Lhc court c:-ards . Alexi pa1lic· 
uJlady fond of the vampire deck. Mcan­
wh ile, PageMaker was doing a fine job 
with Lhe newsletter. 

What wim mM and Lhe Gang of Nine 
fr gmeot i ng the PCompar iblc world, 
Apple l.ook bett.er every day. There·s 
e\•en a good Ll p fo the Mac H. 

Photon Paint 
Everyone wTi(es paint programs, but 
Microlllusion has come au~. with '.he 
neatest Macintosh paint program I've 
ever seen . They c-all it Plmton Paint, and 
what you can do widi it on a Mac ll i ju l 
p1aio specta ular. .h mak~ me sad thac I 
can't draw, ince we're in U.e middle of 
preparing the Lunar Society's briefing 
for pote n Lia l poo.sor : l cou ]d ma kc 
some re-a.I ly g;re.a:I color si ide with the 
Datacam screen camera, 'f onJy I c-oold 
draw. PholOn PainL ays ifs COmp0lible 
wilh othe:r di i.ro-party art and presenta· 
'lion oftware and can h.andle ilnponed 
pictures of any size, o l pl'CSu me l can 
scan i ma.ges into lhe Mac U, then tweak 
dlem with.Pltot011 Paint . 

we·n be making up our fi:nal briefing 
ch m pretty soon; more oeu month. 

Stan! 

Years ago, tile Los Angeles Science Fan­

lasy Socjet.y took a trip out to Lhe desert . 

One cltiip bad nevu been. out idc LA be­

fore. He stared up a:t the .sky and wai ?est. 


cm1luruul 
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'IJOPSPEED EARNS A 

STANDIN:G OVATION!' 

KentPorter, Dr. Dobbs Jovmol 

... .. r01 s,x·rt! fl mrrfy 'me of tlrt 
/rm: I ni:w prodm:f:f introduud lo 
datt 111 tfre PC arrnu_ ..DDJ doe.nt ·1 
gin! r1nq11aHftrd rm .1 i T)' ofrrn. 
but tht!rt 's fTO qr•t.fri"" abt>ut it i1i 

this cast"; JPl 's TopSpud Modula -2: 
F:ifi~l-~art '.' 

Kenl l"oKer 
Dr. Dobb~ roumal 

""Jl'J Modula-. looks Wet ano rhtr 
da.uk- m tire nlilkm _/1 gentmlt!s 
codt as good as or IK1ter than /rod­
.Ing C compilers •ind tltt! r>rogmrn­
mitiK rm·iro1rr1rrm is a 11.e1rui11t 
pleasurr lo •t.re :· 

Die · ~n111ir1 
BYTE M~g:iJ:i'1( 

'" I I/lied till ofrile lwrd·diJk spaa 
1h111 H.W /'f!("t" ,yduftrr I drlelfil 
my .BORU/YD, MICROSOFT. und 
lOGTTfiCfl ~ompllrrs. becmur 
with Top pu•I Modu/iJ -2 aJJ tlrt rnt 
an cblOlt'tt:· 

Robert f)_ llwulntl 
Donne lley M~kc•ing 

The ucc · or of Pascal: JP[ TopS peed"' Modula-2 produce 
beuer code Limn Microsoft C. Turbo C u1giccch . 1odula-2 
and Turbo Pascal 4 .0. 

Debug wiU1 ID: The easy- to-use, ouree-lc Idi!buggcr. 

Single-step and Lrn.ce 1hrougll so1.1roe in multiple modules. 

E ·amine. nd modiJy aU variable in symbolic form, includ­

ing arrays, record enumerated types an pointer . f\>inc 

an hoot breakpoint induding "Ooe- hot: "Sti ky:· "De­

layed;' and "Monitor'." Walcli both variables and Mo<lula-2 

ex.pres ion during execu1ion. u1omutic \mi able trace of all 

variables acce ed, and assembler, regi ters and procedure 

all- t.a k trace windows. P-ackage in lude symbolic di ­

a.<;scm bier and cxecu.1 ion proll ler. 7 2-page manual . 

The Complier IOI daiiliH: Hig.h-~pcal aplimi1Jn& compiler (3.000-.'i.OOO 
lines/min. on re AT 1H 7.). int<::grn!Cld menu-clri\oea em·imnrncnl wich 
m111li-windo /mulri-111~ .ixJil.Or, ~u1011 tic •11<1~1.". fa1'1 ~man linker. ,\II 
Modu I. ·2 sou:rrce.~ lo lib • e indudrd. BO S: Cam,plct<:: high· j)«'(l ....·Ln· 
claw lllll.nagtmcnt module i~duded wi1h " u~ 258-p:igc · scr's M 11ual 
nd 190-pagc: umgu:ige Th1J;Jrfal. 

1ht WICH"I dudet: ssemblc:r so1.m:~ IOr ~1Mt-up cod~ mnd run· tirnc Ilbrary. 
JPl TopSpccd ~gmbl.ct (JQ,000 lincs/mln ,), TSR module:. ~ 1111mu rnca­
t icm' dri,·er, PROM locmtc.r. dynmr:nic m"Crl.:i)'ll. 1111.J 1c:d1nical i11ronn:1lLOO. 
71.·p gc 111rum11.I. 

STJl•m llBf;!u~ IB 1PC oroomp<Uible.354K ;t.>,';Jcilabte RAM . Cl.IL'O 

floppy dri\ s (hard d~~'>. ~1;ornmc11.dccl. ) , 

Cffde 151011 Ruult.r tn'iu Cord 

V/D rVwu1l /n1uani1'l' lkbr•~~trJ · 
pan t i.11hnm c <1111/tll'xm:. 

·• • t 

/t('ttt lv1mr/., l1r(·nw1t·d 111 1111 
BrW•li ttm.!oril lnsm..rirtniBSl'­
:!S u .. ratili•ll 1111 on HMH~AT 

CompilerKit $99.95 
TechKit $59.95 
YID $59.95 

DOS 3-Pack $179.95 
cC rnp1kr. «hKn& IOI 

To Order: 
ln t.be U , t: ll : 
1800 543 5202 
Jn Canada. call: 
1-800-543~8452 

da unwndicion I mon •­
ba k gua.rJntt:c. 
Shipping &hancllng diar91tu 

In Noc-th mcncia: dd 5, plu' ;: 

fi rcJdl .ru.d' I prndtlCI . CA ~tde11U. 


plca..c ..Jd .ippli.:.iblc .i.le\ ta., . 

0\C'~tl' Lid 2l , fflu1 Rfore ·h 

111dd ' I ptudu ·1. 


Jen~n~ 
Partne · 

Illlt:mat1om.1 


1101 an Antonio Rd 
uitc301 

Mt untain Vic·\·. C ~043 
Ph n1: : (.Jl.:-)967-3200 
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Items Discussed 

Datacam 

· nsca:nt. .............. .... ... . S54S · 95 
35mm ................... ... . $87S-S925 

fhotographi Science Corp. 

770 Basbt .Rid . 

Wcbstc:r, NY l4:5SO 

(7 l6) 265-1600 

b1qutry ton . 


Delue Paint D 
IBM ....................... .... . .. $99.95 

Amiga.. ....... .... ................Sl29.9S 


DdIUe' PntducUoos .. .......... Sa99.9S 

eic:tronic Ar-u: 

l820 Gateway D:r. 
Sao Mateo, CA 94404 
(4~S) S7Jr7t71• 
I q;uiry 1012. 

D Qrlew .. .. ......... ....... . ...$129.9'5 
Quu lerd:ec:!k Office Systems 
1:50 Pm Blvd . 
Sama Mon.icn CA 90405 
(213) 392-985 ] 
lnquh' IOU . 

Fl lckeli' Fi. .:r•.. ... .... . , .............SS!i'S 
MicroWay, foe. 
P.O. Box 79 
King$1on, MA 02364 
{508) 746-734 l 
lnqulcy UH4. 

Fracta~ M~ic 
mM ..... ...... .. ... ... ...... ......... S3S 
others . .................... ........ .. . . sis 

Simar Software 
p .0 . Boil: 3746 
BeUevue WA 98009 
(206) 455-4 l 30 
Inquiry llOlS. 

taistk .. .... ....... .......... . .... $399 
Artisofl, llx:. 
3550 North First Ave. , ui~ 330 
The on, AZ K:57 l9 
(602)· 293-6363 
Inquiry UU6. 

Come morning , he was lying fuHy 
clothed 0 11 th~ sand. stiU swing up at th.e 
sky and muttering. "Star . " 

You won't g¢1 quite Ul.at experience 
with th.is program, but it sclose. 

Sky Travel is also published by Mi ro­
IUusi.on. Available for die Commodore 
64/l 28, lhe Mac II, and the Amiga, th i 

billed as «an alJ-enco:mpa sing astron· 
omy progra.m" and pretty wen Lives op lo 
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l\.lacSp ·n . ............. . ..... "' ....... $300 
DJ Softwar:e, Imc. 
P.O .. Box 9'546 
.Auslin, TX 78766. 
(512) 482-8933 
Inquiry i0l7. 

PageMiilker 
IBM . ...... . .... ... ,. .............. ... S195 

M.acimtosh ............. . ....... . .... S:S95 

Aldus Corp. 
4 ~ 1 FirSl Ave. s. Sui(e 200 
Seattle, WA 9!U04 
(206) 622-5500 
lnq11iry 1018. 

Photon Pllint .......... .. .. .. .....$299.9·5 
Sky Travel ............. ............ S69.9:5 
MK:«im usion 
17408 Chatsw()rth St. 
Granada Hills. CA 9 l 344 
(818) 36()..3715 
lmquliey 1019. 

Utah Ro.yale .................. $34. 9S 
Spectrum Holobyte 
2061 Challenger Dr. 
Alameda, CA 94501 
(4JS) 522-3584 
Jnquiry IOJO. 

Vega VGA ............... ....... ...... $499 

Video Seven, Inc. 

46335 Landing Pkw)'. 

Fremonl, CA 94538 

(4 lS) 656-7800 

lnquir.)' IOU . 


VG Paimm............................ S i·99 

RIX Sof1Works , Inc. 

I 85S2 MacArthur Blvd., Sll.ile 375 

Irvine, CA 927 l 5· 

(7 l4) 4716-8266 

Inquir .IOll:. 


i( . Want to l:now where the planets are, 
w.mbe. or used 1to be? Look at distaoc 
galaxies? Find con ~ .eJLation and see 
th.em from any poin:t oo the earth? Like 
kl know whkb tar was the North Star 
when the Great Pyramid at Giza wais 
built? Take . guided tour oft.he-\lllli\·erse? 

Any of dmt and more comes wi111 lh.i 
prognun. lf you or anyone io your family 
is interested! in ~ien.ce or astronomy. yoo 

can't ;ifford not to have this. High1y 
recommended. 

DESQviecw vs . OS/2 
~ prcsu.mc that evcryo11e koows t.bat 
DESQview is a sou of Muhifiooer for 
OOS: it leis yoo keep munber of pro­
gnms r-unning conct1rtt!ntly. i ge:nerally 
tum off th.e capability that .lets applica· 
tion.s run. in the back:grou nd ( u n!ess 
they ' re com1m.mka.tions programs, of 
cmrrse); th.at way, I ba~·:e only on.e pro· 
gram 111nrzing al once, bu,t se"'eral are 
loaded iDro· memory, so !hat ~ cao jump, 
frQm one i.Q tlle otber ah11ost iosta:nUy. 

I hm'C: a. bcta-tesr copy o:frne latest ver· 
sion of DESQvitw. (Yon should be able 
to buy it about ~he lime you' re ma.ding 
this .) It has a couple of ill.y bugs that 
Quarterdeck' s people won' t harve amy 
trouble f~xing. Otherwise , iil ' s \1ery nioe. 

For ooe thing. it' s a. lol smalJea: ~an 
th old DESQview, meaning that you can 
have ~arger w~nd0\'1'5. For anothe:r, you 
c..an c:ha1:1g program parameters on dl 
fly. W11h the earlier DESQview, you had 
to re set cbc system before para.meteT 
changes took effect. No more.. 

The ocw DESQview doesn't work 
with IBM' DOS 4.0, 'out. then n.olhing 
else works very well with it, e'ither. We 
can be certain IBM wiJ I. dean up their 
act. When tha( h.appcn , you'll be . ble to 
have large disk drives-a Jarge as you 
like:. You cu, u iog die Phar Lap ex1en­
·sions , write programs Ja:rger lhH 640K 
bytes, a.nd , u ing Qu.iulerdeck's new 
API (Application P:rogrammer lnrer­
fac.e). )'OU can adapt those programs for 
· mootb data tr.aosfers, graphi:cs , and 
0th.er stuff, as weU as have multiple pro­
cesses al work . 

Finally. wee it is DESQview, you can 
nm a number of program at the same 
time or, like me, keep a number of thtmi 
io ~mory and f1asb ba~k and fo:rth be­
tween them. 

GiVCl'I au ll'la:l, it's ha.rd t.Ounderstand 
wh 1OSJ2 j going to do for u .1

DESQview, after all, runs th.e pro­
grams yo11 already ha\l\C. In theory , OS12 
cru:i do that-that is, it can ruin one of 
your existiog progJ&ms at a time jo a 
thing called lh¢ compatibitl ity box . How­
ever, your program wi.11 run qllire: slowly 
oom1Pared to tts. peed outside OS/2 . If 
you want. to nm mo:re than one prog:ram 
at a time with OS/2, the proyam,s have ro 
be speciaBy rewritten so they can run 
ander OS/2. The big s.t1rprise i that if 
you gel spe~iaUy re.written \'ersion of 
your program , the results will be disap­
poindng. Even programs wrjUeo for 
OS/2 ae blooming slbw . i 

http:prcsu.mc
http:IUusi.on


You ha\ie a d10ice: 
You can take flight school about a 

ye<ir of i~ get your pilaf license and then 
enjo_·th sensationoflanclingat0 Hare at 

midnight or catching a 
bird's-eye vie\\ a th 

tab.le of LibertJ. 
OrycM.1 can do iton 

a PC. This afternoon. 
Jn youroffice. \\ ith the 
new :vucrosoft' Flight 

----~ imulator version 3.0. 
Xr!!. • 1itroscft High/

imula/OT. ft'sncta gamc. I \\' a: inthemost 
f 's an adM1tu1r. realistic flight simuJator 

available on the PC. was in a choice of 
three different plan :Lear J t Cessna 
Twbo 1 2 or \VWI Top Gun. 

\ 'eathercondition.5?Youdecide: Calm 
turbulent unnj cloudy.Yes ooll light­
~.Enoogh to make the\ hole planeshake. 

Flight Simulator also l ts you glide, 
loop spin, attack roll out orjustcruise 
inside 10 000 square mile.s of airspace. 
And ifflight chool clidnl teach you ho" 
thi will. On creen. 

Plus it the only simulator with a 
mod mhookup so you can fly \\~th a 
friend. And check each other out right 
from your own screens. 

For a heavy dose of reality go see 
Flight Simulator 3.0 atyour local Micro­
soft dealer. If that isn't exciting enough? 

Go see your local recruiter. 

lfictosott 


One ((Xkpit, tlro trindmDs: Dlw sliaws trhereP' cm in the .sky. 

One WiDS whm }Qil aro in th8 countr;. 


Compk t on -SCMn aircraft librory shoms '!>;·this: Hook u ourphoiw 
d~tailea specs 011 all tlima planes:Lt rJ~t. mo<kin and head intn thetr ild Ol11eyonder 

U1slra 'lill'bo 18'2and \'1\71bP Gun. with a/Mid.Day or niglit. 

.~? &lax,~ Flight 

imulalbr t >ach.Js }'OI,, on sowi, how tD do 


& !f}'thmg . .. exceptooil r.:H1t. 
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BBIBI' · users:~.., 
Row :vou can Q"ll tut 

compilation Alll> an 1Dte'1"ated. 
pl"Odll.Ctive environment. 

0 ver 5.,000 of you were forced to 
make s.a.cr-if!ces ·t.o us.e BRIEF, The 

Program.mer-'s Editor. Advanced corn · 
pilers and new programming env iron · 
menl.s , Hk11 Turbo C aiid QuickBASIC, 
took up so much RAM that 13RIEF 
couJd n.ot min. the same 6401<. 

Jf you wanted to retain 13R1EF's 
uniquely powerful featuresl while 
working wHb larger programs, you 
bad Lo sacrHice speed and continuity. 
lnSl.ead of a t gM Edit·Cornpile-Edii 
loop, you h d lo slog tbrougb an obso · 
leto Edit-Exit-Compile-Exit-Edit loop. 

Now you no longer ha.veto 
mak.e that .acrlfice. 

You can njoy the featuI&iP tb t 
have mado BRIEF the best-selling 
and the hast rogardectz pro ramme:r' s 
ediitor without sacrUicing env iron · 
men.t integration. 

Version 2. J of BRlEF can be 
swaf_lld in nd out w~ 
si.Dg erre.vs~roJre - allowing 
immediate aompi.lation with 
even ~he Jarges' compilers: 
rficroso!C C5.0. Qu.ickC, 

Turbo C. Lanzce C. dBXL. 
FoxBASE+ v2.D, CJ!pper. e tc. 

1 Fo r m~&>11plc: niw l m11lll-1111v· I Undo {no l 
•I mpl y Und!! lele}, flez ible w111dow i.ng, 
l>Oll ll\U..d Ille •IH, 1,1!1Hlllllixl n llf!lbtTOf 
•imul lucous rtlH. auto m11.1ic language 
• ecahlve i nd.enl.fl.Uoc 
" For 1111u.mple: 

" The ciu l c1.~ B:!l entJal p rojp'&mni;; r 'a edlto.r .~ 


DI". Dobl>'• lo1L1'11&1 '"Righi ov t of lbe bo11: . 

I'• a vers.a.tll&, extrem.eh • powerh1l edllor th at 

h.ndlH mo ll'! any progT&mmlcg tuk with 
aplomb." - Compnlu l.&apap "'Slmple to 
lnm n d 11!11' 1.gd ntf'e mely ao phlsl lc.alcid. 
Slronl!'IY reoommncled. u - PC M.ail'Hillil 
~ 0 1 oal}' lh but pro 11 ..mm.e r'• kc I cdllor 
I've Her llllM!n, but 11 la alao 1. lour de fo rce l.n 
lbe way ll wu ~onee lvl!d ..nd imple!llcntod .M­
Clil1Qpul•r-Qr/d ··so far 111rpan 1t1 uura· 
ezpec-1111 ons lb11l It !JI ti!••o lnl ooa.rr:· ­
M.iervT 1111 .. lrq-uin '"BRIEF 11 trllly 
oul• La.nd lcg." - .Iii ~tofof.l 61111lem.s Jo11rna.I 

Ca.ll An·D for dela.ils on ·4. other 1 mp o rt a11t 
· nha n eementa. I\ gis~ reil use.rs o f ver1 10011 

2.0 or 2.0 I u ~dde for on Ly $3~. 

Haven't tried BBIEP yet? 
BRHl I' retails for Sl95. Call Ann today 
for a. no- r1 sk. 60-day lria.I Ith a fu II , 
money-back gu&riin tea. 

can ton-tree today 
800..SBl-8498 

~ 

1!141 •Ka.tn Street1Buite f.10 

Sou.th Weym.ovtht llA 08190 
en~33'i'-8963 
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DESQview, on the other hand, runs 
ex.isting DOS program bout as fast as 
!hey ever ran 11mder DOS without DESQ­
view. lf you have a lot of programs .run­
ning in the backg.round, you ccmai.nJy 
can sJow things down; but that houldn't 
urprise yoo. DESQvie""' and OS/2 both 

' are nnthfog more than ways to I.et your 
progrnms hare cyde time on the CPU 
hip, and. fast as our machines are, you 

c.an overload them. The point i that, i 11 

gen ral, your tand rd DOS program 
will ruo faster under DESQview than the 
pecially wriuen version of the same 

program will ru.o. under OS/2 . 
I am fast coming to the cooch1sion Urnt 

0St2 ls just too bjg and too fate to keep 
up wil.h the competition. Ifyou' re in pro­
gram developme:nt. you. can't afford n.ol 
to keep up ·with where DESQview is 
headin,g. 

Toning p1 

Mrs. PourneUe had jut finished the out­
line and som sample chapters o he.r new 
book w'hen Iler Manin.esmallD Tally laser 
printer ;tarted spewing out bJank page . 
Thi snouMo't have surprised us. We've 
had that printer a IQng time, and we've 
p1Jt a IOl of pa~ through it without ever 
changing cartridges or doing a.ny other 
mainteo.an.ce; and since they're all in it 
together, it should be no surprise that the 
printer waited for a Friday afternoon 
with a critical ;ib be ore it oompla.i ned. 

Act1.1aUy, it cou.ld OO\.'C been worse. 
We .had a oouple ·of hours before e\'ery­
lhi.ng dosed for lhe weekend.. 

A quid inspection of the printer's 
docu.menls revealed liuit h i built around 
the Kyocera luer:·printer engine. It 
doesn't use cartridges of the kind favored 
by th~ LaserJet, whh il Canon Laser en· 
gjne. lnslead, you put hi 1.oner. l had a 
horrible memory of trying to pour toner 
int·O ao ancient. Xerox ·copier, but t.hac 
wasn't to be: Ole to.ner comes in a ealed 
container . 

Quick cans to Priority Oo.e and 1.he 
local CompulerLand rcYea ed th I nei · 
ther o e stoclced Mannes.mann Tally- or 
Kyocera-toneT cartridges. 

"Call Mam1esman.n Ta:Jly," I rold Ro­
berta.. "Thcy'U know." 

lndeed, they dtd, and lb.ere \li'a a. tore 
not far from us. The cartridges aren't 
cheap: Sl50 for four of the:m. Ou the 
other hand, they last quite a while . The 
documents say 3000 sheets, but i.n our 
case it was well ove1 5000. We've. beeo 
us.i.ng that machine preuy heavily for 
months. 

Replaci.ng the tone:r box turned out to 
be a bit beyond Roberta's t:rength : !ihe 
could get the box im place a II right, bu.t 

whe-JI it came time 10 pull the tape out 
(1hus relea i ng the loner) . shi:: j11s1 
couldn 't do it. I bad to come help, aJ­
though I suspect that Roberta could have 
done it if $he'd been confident that all 
sbe had to do wa pull harder. 

We sealed up the toner wel I and tu med 
on the printer. It compJained ch.at it case 
door was open. Then it jammed a sheet of 
paper. There were a coupJe of other 
minor glitches., none serious, and prob­
ably ar I caused by our being i 11 a hurry. I 
cur ed the machine horribly, turned it 
off, and turned it back on. 

It worked fine, and now I know bov., to 
change the toner box. 

Procomm Plus and Z nith 
While we were off on our lrip, l used the 
Zenith Supe.rsPort Za286 portable to 
keep in touch. Just before v.-<e left Los 
Angeles (by tra.in), I used LapLlnk Lo 
squ.in over the entire ?rocomm Plus sub­
directory to the SupersPon. When we 
got. to San Antonio, I called to get the 
local Tymnet access number, added that 
1.0 the Procomm Plus menu. and fired up. 

The result was goofy. Proc.omm P1u.s 
announoed tha! I was connected at 300 
bits per seco.nd. O:f course, I had et the 
syst.em for J200 bp ; and when 1tried to 
send anything, Tymnc.t curled up and 
d.ie<I . Clearly. I was trying to commun.i­
cate at the,wrong peed. 

U I altered my progr m 10 communi· 
cate at 300 bp , it worked · ne-excep1 
that I V.'all connected at 300 hP's, and 
that's horrible . 

For a couple of d ays I made. do, while 
asking on BIX ifanyone bad ever had this 
experience. Aller all , the idernicaJ soft­
ware had worked perfectly when run on 
my 20-MHz Cheetah driving the US­
Robotic Courier HST modem ; why 
didn't it work now? 

I still don't know tlte answer to lliat, 
but I did get things working. There is 
among the Prooomm Plu menus a set of 
option . One o them .i.s automatic baud 
rate adjustment. I had thal et ·to On. 

When you fiT"st acee s Tymnet, it 
sends you som tu.ff a l 300 bps. Th.en, 
when you transmit !>a.ck at some other 
speed-1200 or 2400 bps-Tymnet adi­
just . However, the combination of Pro­
comm Plu and the Zenith in~emal 300-/ 
1200-bp modem in the SupersPon did 
som tlting el~. When the Zenith modem 
heard that initial 300-bps signal from 
Tymnet, it locked onto that speed , and i 
apparently even sent some kind of a ­
k:nowloogment. Thus, Tyma.et thought~ 
was connected al 300 bJliS. Thc.n, when 
Procomm. Plu started lransmitting al 

c(MJlrrutd 
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In 1988, $3.5 billion in micro­
computer software will be sold 
worldw·de. During that same time another 
3.0 billion in sale ill be lo t to free distribution - better 

known a oftware piracy. And right now . Rainbow Technologies' 
oftware entinel™ is protecting clo e to 1.0 billion in oftware for 

developers who nev r wanted to be part of th f~ · software distribution 
network in the fir t place. . he Software Sentin I hardware key is1 

"'execution control oftware protection. It mp with the oftware and 
imply plug into the P parallel port to be one 

hundred percent invisible to both u er and the oft-
ware. U er can make a many copie a they want. 
Make working ubmasters. sea hard disk. Virtually anything that can 
be done with unprotected ·oftVJare. xcept start freely 
di tributing that ·oftware to other u er . The 
. ambow fain- · ii of oft are entinel product . e­
lected b th very big to the not- o-big develop r ·of 
DOS 0 /2 and Xi nix oftware in worldwide market . To the cool 
tune of clo e to a billion dollar . o far. 

I Oii - ': (714 261-0260 
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l200 bp , Tymnet died. 
The remedy was to set that a1L1tomatic 

baud ra~e a:dju tment option l.O Off and 
leave it that way. Af1.er i.h.at, I'd ge-1. on at 
1200 bps,. Tymnet's in.t:roductory 300­
bps string woo.Id show up Olil my s.c:ree11 as 
gibbe:rislh, th.en we'd ock on at 200 bp 
for ile res1 of die sess:ioo. Worked fine. 

I till don·~ lmow why the Zenhh and 
USRobotic modems work. differently 
with identical software. I e~e« it' 1dl 
part oh.he plo(. ney really aFC: aJl Jo this 
togeth r. 

Winding Down 
Once again I've bee11 unable to fioi.~h the 
piles of staff I ]aid 00:1. [ still owe you a 
report on fastTRAP. the moose · ub ti­
Me (1 am begi:nniog to like it). J have 
new advanced ver ions of Norton Com­
mander and onon Ut.Uities; ifyou have 
a PC and don't have the UlUit.ies, you're 
nu.ts; nd for that matter. there's rcany 
1101.hing better for cleaning up your di k 
and organ iz · ng things than Norton 
Commander. 

I h ve:n 't mentioned GrandView, Sy­
man1.ec 's new ou1Jine and word prooess­
in,g p ck.ag~: this oftware i so good yoo 

couJd wr.ite: books with ii, an.d hnight be 
tempied to try i1t ~ dull Q&A Write 
has been improved a,gii!in. hugely at my 
sugge~lion. 

When/
tried to send anything, 

Tymnet curled up 
and died. 

l 've got a new vusioo of MacSpin for 
me Macintosh: this js a statistics pro­
gram designed by some of John Tuley' 
graduate students. Tukey i one of lh.e lop 
figures io nadstk . The prognim re­
f1ect.s Ms philosophy of examining your 
data aJ1d playing w:ilh it so yoo under· 
stand it before applying va.ri.ou st.atisti· 
cal formul<is. If you have a Mac at1d you 
work with statistics, get this program. 

The book of the mOJll:h is John Kee­
gan's The Mask. ofCommand, an entirely 
dif ere11t kind of mil ituy bislory by the 
man that Tom C!a:ncy says is tlle best mi1· 
itary hi ~oria:n alive. The computer oook 
of the mo:nth i LaserJet Unlimited by Ted 
Nace and Michael Garoner (Peachpjt 
Press, 2nd ed., $24.95). [ didn't much 
care for the firjl edition, but lhis one i.-; 
an cJ1oellent reference W'Ork on c~-ery­
lhing you ought ro know about LaserJet 
pri.nte~. 

A I most every I hi ng. actually: t bey 
don't eem to know that all these ma· 
chines really are plotting insurroc:afon. • : 

Jerry P<lUmelle holds a docrorate in p~ 
chology and is a sdtnct fictwn riter 
who also earns a com/ ortab/.e living writ­
ing about conrpuler.s presenl and future . 
Jerry welcomes readers • commenlS and 
opi11t()JtS. Semi a selfaddressed, stamped 
en-velope to Jerry Pournelle, clo BYTE, 
One Phoenit: Mill Lane, Pe,erbo.rQugh. 
NH 03458. Please p:d your address 011 

the letter as 1W?ll as on the envelope. D.ue 
to the high volume oflerter.s, Jerry c0111JOI 
!J11amnt.ee a pers011al t:eply. You can also 
contact him on BIX as ''jerryp. " 

Icons come to IBM or compaliblril 
micros wl1h the Fl I O!'Qa njzer. Reel 
~eons.: print, delete, ·O rcopv one file 
or m11ny by pointing, clicking and 
dragging icons w il h 11 mousia, or 
use ifntegrab:ld utmtles to ba~up, 

sea,reh and u nde'le1e' tiles. Also 
assign a pplicstions10 funclio.n keys 
for ,quick access. 

The F1iile ,Organizer - $145 
t i• 

8 
c : D~I c 

rn 
" 

.. 

llJ1I 
OJI. 

,, a 

•: 

Add pages to the Clipboard with 
Publeeh Mu r1iTack. Build libraries 
of gra p hies and text tihat can be 
used and r0e-used in Windows, or 
use Multilack's snapsho1 utility to· 
capture bl11map~d screeos to the 
Clipboard. MultiTack optiona lly 
saves all cuts and copies. 

CALL 

1-800-PUBTECH 


71 19 Wood HlQillow Di~ Sul(• 2'80 
Allll-ll TX 1813 1 
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From real time embedded 
applications to comprehensive 
commercial applic.at'ions on 

Host+Target: $750 

syst.ems purchased direcUy from -
Manx come with a 30-day, no 
questions asked, satisfaction 

Aztec C Micro S ~ tems 
Aztec C is available for mosl mic o ­
computers in hree conhg urations: 
The Professional; The Devetoper; and 
The Commercial system. All systems 
are upgradable. 

Aztec C68kl Am . . . . Amlg• 
souroe debugger- opti0t1al 

Aztec C6Sk!Mae . . . acintosh 
MPW and MAC 11 suppor 

Aztec C86 . • . • • • • . • MS.DOS 
source debu er • CP/M libraries 

The lolbmg have special pricin.g and 
configurations. Call for details 

Aztec CU At . • • • . Atari ST 
Aztec cso . . .. . . . . . CP1 -a.o 
Aztec C6S '" .. . • .. . Apple Ill & II GS 

Stano' rd Sy5tem . . . . ........ . .. $1 99 
• C compiler 
• Maao Assembler 
• ovel'lay hnker h hbranan 
• detiugge 
• UN~X and other lib raries 
• utilities 

Developer System . . . . . . . . . . . . . • S:2'99 
• aJI Standard System tea ures 
• UNIX utllilies make. d1tt. grep 
• UNIX v1 edi1or 

Commercial System ... . .....•.. $499 
• all Developer ealu res 
• source for run lime l1braiies 

, • one year ol updates 

Macin osh, IBM PC. Amiga. 
Atari, and others, Aztec C has 
earned a well-deserved reputa­
tion as an innovative. tough · o 
beat, rock-solid C development 
system. 

But don't just take our word for 
it- try it yourself. We know that 
the best way to understand what 
puts you ahead with Aztec C is 
to use it. That's why Az ec C 

Targets : 
• 6502 f•mlly 
• 8080-6085-Z80-Z180-&4180 
• 8088-8086-80186-802:86f8087-80287 
• 68000-i8010-68020/68881 

Components: 
• C compiler tor ho t end target 
• Aaaembl'er for host •nd target 
• llnkw nd llbrerlen 
• Unix 1utllltla m•k•, dlff, grep 
• Unix vi editor 
• d•bugger
• download eupport 

guarantee. Call for yours today. 

We can also send you informa­
tion that details the special fea­
tures and options of Aztec C. 
Plus information .on suppon soft­
ware, extended technical sup­
port options, and al I of the 
services and special ized sup­
port hat you may need when 
you're pushing your software to 
the limits and . . . beyond. 

Featur.s; 
•Complete developmen~ syatem 
• Fat development tlme1 
• Prototype and debug nollli-9pectr c 

code under MS.DOS 
•compl ier• produce modifiable 

11n1111> er output, 1wppoft lnllne 
HS.Om'b y, ind wm llnk with anembly 
modules 

• Suppor1 f.or IHTEL hu, S rKOrd, and 
other •orm1t1 

• aource for UNIX run lime library 
• procenor dependent features, 
• IOUrCe for atlr1Up 

CcO D . VISA. as1erC&.ro. Arnerk:an El!· Manx Software System• 
press v.~re (domestic and l!\lern.a!Jooal), and One Industrial Way
terms ere <M1irat11e. Otl&and r....o day clellv­ Eaton!CM'n. J 07724ety avatlable ror al• domestic and ll10$l 
11'\1e-rnational d~lif'l!lionS 

Azlec C 1s available on a lh1rty·day money back r;uarantee. Gall 
now and find our why CN8r 50.000 users give Al.tee Cone of the 
hf9hest user-sat1sfactton ratmgs rn tire mctustry. 

Cal 1-800 221-0440 

In NJ or outside the USA, 

can 201-542·2121 

Tetex: 4995812 Fax 201-542-8386 
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1 exemplifie how a highly technical 
book can be both informativ1e and read~ 
able ... . Duncan' strength include 
a sty],e that i at once easi]y read, a 
thorough co erage ofthe subject matter 
heretofore unknown, and the frequen 
useofiexample. in he form of a embly 
Janguage programs and code frag~ 

' ments." 

•· ne o f the rnosr authori tat ive iri it · 
field .... The book de.~erves a pbce on 
rhe ~hd f of everyone ' ho has ever g i en 
a flee~ tng thrn..Jght I programming lhc 
IBM PC :ind cmn pat iblcs." 

Oro :15 to 4:J5P CE Tl. 
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EXPERT AOVJC'E 

APPLICATIONS PLUS • Ezra Shapiro 

A hard disk wipeout 
points up the Mac's 
fragility 1 and 1st Aid Kit 
comes to the rescue 

0 
K, 0 . I admit it . I got wbal I 

deserved. A couple of week 

ago. I managed to trash all 160 1':"'1;)"""'4-,,, 

megabyies of the exlernal Jas- 'lll<W""'""""-'n 


in.in · hard disk I have hooked up to my .tllt'l~~ 


Macinto h SE. I was nmning a bunch of t~'"""-~~ 

older program u.nder MultiFin.de.r-a 

dangerous p ctice-whe:o alJ of a sud~ . 

den, in the middle of writing a file to 
disk, the ounor froze in the upper right 
corner of the sc~en niext to the Multi­
Finder icon. Blam! I hit the res:et switch 
as quickly a I coold, but b.y then it was 
too late. 

I h;rve tote:U you, !here· nothing more 
ominous than lhe silence that greets you 
whelli you' re waiting for a corrupted llaro 
di to boot. The damage was nearly 
total; rd managed to wipe out the entire 
directory tructure of the disk. Since l'd 
:ctually remembered to back up my per­
onaJ files scve:ral week earlier, my life 

wasn' t completely ruined, but fin.ding 
·nd loading aJI the original program 

disks took die better part ofa week. Th is 
ugly les on .has me out in the stores, 
checking the prices of tape.drives; I . im­
p]y can't afford the time thi.s ha cost me. 

l'm also rea]Jy upset with lhe Macin­
tosh operating sysiem. Li.kc aJI Mac own­
ers, 've grown accustomed to the po­
radic sy tem crashes that chnracteri.TJC 
life on the Ma . Every so often, the ma­
chine grind to a haJt with no discernible 
explanation, but usually the only files af.. 
€ected are unsaved documents still open 
at the lime of the crash. 1 res.Uy wasn't 
expecting to uttcdy destroy the disk sim­
ply by u ing oftwa.re. With years of rig· 
OFOOS use of both CP/M and MS-DOS 
computers, I have nevcli produced such a 

CRASH! 


dfa.astrou.s eff. ct without deBberately 
fiddling with areas I hew I sho11ldn't 
touch. 

With fonts and desk aoccs.sories and 
MuJtiFi11dcr and CDE:Vs and INITs and 
·:uch. the Mac operntiog system-none 
too table to begin with-bas reached the 
point of :no :return. My Macintosh sy 1em 
is now more fragile than my MS-DOS 
maclli11e loaded w:ith its mot. cantaoker­
o:us pop-up prog:rams. R' a sorry late of 
affairs when using my two primary com­
puters fills me with dread. 

To malce matters wor e, Apple claim 
to be rewriting the operating system from 
the ground o:p'. TMs should be cause for 
:rejoici.og. but~ note thar Apple' frequent 
y ·t·em rele.a$es have been more bug­

.laden and crash-prone than Microsoft' 
MS·DOS 111pda1es, and Microsoft ba . 
manag~d to oompile pretty dismal 
rec.crd on tllal from. So what are we go­
iog to get from App1e'l Tiu~ equivalent of 

OS/2 for the M c? The mind reels. 
Seems to me thaJt it' t:ime the mlcm­

computer industry got its act together. I 
don't care how if done, oor which oper­
ating system triumphs. As a lowly end 
user, I'm just tired of excuse.s. rational ­
iUIJtions, cx:planation , and the i.ck feel­
ing io the pit of my tomach every time J 
use a. personal compute.r. The computer 
revolution is no longer a new phennme­
non; how long must we wait for our da1a 
10 be safe? 

Llfe~r 
Wh:en the hard disk. crashed, I was sman 
enough to ignore the warning messag~ 
that told me to re· nitialize the beast; ] 
knew that by o doing I ·would forfeit any 
chance I had to peel off some of the lost 
data. I booted off the Mac SE's intern.al 
drive and tried to see if any of the utilities 
I had woold recognize lh.c Jasmine. 

continual 
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othing wo:rbd. I tried Apple's util­
ities, k.smine 's utiJit:ies and a coop!e of 
lomg-shm di k-editing tools that I tboqght 
might do die tr.ick. Zikk. In desperatiOR, 
I we,nt out and found a copy of Ist Aid Kil 
O t Aid Software, :$99 .9:5) , wh ich sev­
erat Mac hackers b d. told me was the 
best product on the market for recovering 
seemU.gly dead hard di drives . 

To my amazement, the program did 
wnrl!:. h recognized the disk that every 
Qlher pFOgam had told me 'iYllS goae for 
good,. read thro111gh it sector by sector, 
derived 11. fuHdirecwry. and asked me if 
I wanted to try to resurreci I.be fdes. This 
was a tedious process, as I had to select 
f:iles one at a time and off-load them onto 
f loppy disks. but I had just about given 
'lip hope. And the miracle WllS not 11 com­
plete. uccess; many of the mes ~at had 
been. fragmeored i mto di coiitiguo'U s 
btock s 'lhr·ough oorma1 hard disk use 
w~m beyond repair. ~r. t.be fact 
that 1·was aMe to sat~ cveo. a few files 
wa'i impressive. 

~· believe that J t Aid Kit {not 10 be 
co0cfused wilh App~e·s D'sk First Aid 
pR>gnm) i one o , diose life llYIDg util­
ities that no Mac ownr r with preciow 
files should be witliout Even ifyou never 
use it, yoo ']] Jeep easier. Ifyou do need 
it to recover from a bad crash, either om a 
ham di kora floppy, you' ll thank aJI the 
gods yoo p:ray to for its existen.ce. 

The d001!lme:ntation. that. acoompanies 
he program is at least as important ' the 

softwuc iuel f. 1'be manuaJ contains the 
most.comp1:ebensive and intcUigcn;l dis­
cu ion of the M 's filu.g sys!.cm I've 
ever seen. h 's dro:rou~ , logj.caJ , a:nd dj • 
armiogly e-a.sy to read; dlou,gh the mate­
ria1is tecbnk.al in mature,.yoo wo11 't ha.li'C 

lO slog through it. If you 've ever been. 
fm ttaterll with Apple's skimpy efforts 1u 
dOC11:mentat:i:on, buy lst Aid Kit fot the 
manual alone. 

Thi one is highly recommc:nd'.c:d . 

M ceessorits 
On a brighter oo«:, ~ recently boiiight my­
self a couple ofdaooy Macintosh.peri,pb­
erals aud found the perf"eoc. sofilw re lO 
go with th.em. The priu of tile lot js the 
ProPoinl trackball (Abaton., $139..95) . 
J'd noticed an ·1u1pleasa.Jlt tiffnes:s in my 
rnouse elbow , o pronoun.ced th 'l it 
ached for hour aftu a long sessiOll with 
11 gnrp.hics program. There ' been. no Jle· 

eurrenee ince I retired my mouse and 
started l!ISlQ ProPoifit 

The ProPoim uojt i:!Sdf ph1gs into the 
ADB port om either the iceyooan1 or the 
Mac SB itself. It s about the size of a.de 
tached numeric keypad, and it FS-11Y re,. 
duoes the J)aCC: )IOU need io )IOOr wo.rk 
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Items 
Discussed 

Crysta~ Quest.... . ......•..... $3!il.9S 
QukkDEX......................... $60 
GR:eoe, lnc. 
15 Via Ch1J1alar 
Montc-l'C)', C\93940 
(408)·375--0910 
Inquiry 1005. 

ld Aid Kit .... ......... ... . ... $99.95 

l ~ Aid Software, foe. 
42: Radoor Rd. 
Boston MA. 02 i 35 
(617) 783 71 lR 
Inquiry 1006·. 

Hype:rD:iakr ... .... .. ......... $39.9'5 
Dat:aDcsk lotcmatkmaJ 
76S ~ iHasbll Aile. 
'im uys., CA 9 ~406 
(818) 78(1o.1673 
lnquiQ' 1007. 

ProPolnt .......•.............$139'.~.S 
Abaton 
484.3J Milmount D • 
Fremont,.CA 94538 
(415) Ml-2226 
[nquliry 1008. 

uea. My ram.rite featUtrc is the location 
of the two button to the lower Jeft of I.he 
ba.U . With your fingers on ~he ball 11 

large click/d,.g buttoo ~ conveniently 
un.der your ~1m1b. A smaller lock buuo.n 
lies directly below i.t, for use in loqg-dis,. 
tance dragglng. 

As a result of th~s design. you don't 
have to lift.your fingertips from the ball 
to work the buttons . You. can open.te Pl'O­
Point in muCh the same fuhion as you 
woo?d operate ai mouse; no other track­
ball I'\le $Ct1i makes the transWon this 
painless . Tht: rbu:tto11s are bu.ilt for tight­
ha:nded people, but if you.' re a lefty, 
they're no more incoovcmicnl tho the 
bblttoll!l Ol!I scm.e.other ttackbaJJ . 

I have been.hon.ill& my trackbaH sk.il Is 
with Cf)'8:W Quest (Gmene, $39 .9:5). ii! 
mindless but addictive .h.oot- '·em-11p 
game. YM maneuver a "ship'' around 
abst.acles, while nasties converge oo you 
froot a:U directicm : you cu either shoot 
ar them or avoid diem to rack up points. 
lt' wonderfuJJy effective lrainhlg for 
C.)IC--bud cootdination on lbe traeikbl] I 
and I don' t fceJ at all guilty foTplay~~ it. 

After aJl,. it 's part ofmy work, isn't it? 
The otbe.r lwdwarc add-on r ve 

quired is Hype:rDiaJer (DataDesk , 
$39 .95), a teJepbone-dialing periphcraJ 
thal plugs into the. Mac 's SQtUld port 
ratlter than tying up serial port aid a 
modem. U's basically a letny tone gener­
ator that attaches betweNI the hamtser 
and the base of a Tonch-Tone phone , and 
it clieeduJJy plays Lhc littk sevcn-oote: 
melodie.<i that rcpreselllt phone numbers 
in. thisdigital a~. 

HyperDialer comes from tl:ie same 
foJks wh.o bring you llhe DataOei key­
boards, and it ' s . quality item. l passed 
th is product by for some (mme beca:use l 
lh.oogbt it worked oruy with HyperCa:rd 
(a logical comch1 ion. oom1ide:ring tke 
mame). W:roJ1g . It can itlso be driven by 
QuickD:EX (Greene $60). a lnlly .mac­
\~Joos desk accessory for storing fJee­
form te:itt data. Quick.DEX is ideal for 
address material, nd a buih-jn Dial 
command will send a selected. phone 
munbu to HyperDialer. 

QuickDEX lets you create h.al fa dozen 
d.atabases made up of i.n.divi.duat cards. 

o· fie1d names .are requ.ir·ed, amd 11 

speedy sea:rcb fuootion is the major oper­
atimg funuc.. The fi ct that. there arc no 
st.ylistic Jimitatio:n on the text yoo enter 
me.ans that ;oo cu store n.otes (as we! I as 
pllome directories)•either in separate 
databases or all jumbled togeth.« . l find 
it faster to load and much more useful for 
me way I work •t.ban either the oudiner 
desk. ~essorics (like Acta) or me minia­
ture editors (like MockWritc and .Mil'.li· 
Wri(er) . 

In many fe!lpccts., it's the Macintosh 
equivalent of MemoryMate, my favorite 
memory-ruid'.mt program on MS-DOS 
machines. My ouly gripe is lhlit the cards 
aJe onJy abouu min:I tibe size of the Mac­
intosh screen &11d bold OO]y l2 Jines of 
data., not. nearly ~ooui&h for strious notc­
taking. But QWctDBX i rapidly booom­
img indispensable,. especially teamed 
with HyperDiaJ.er, and I don 't know how 
I urvi"'~ without the duo. 

These are aJI R:Jatively inexpen i;,; ­
prod'uets. fu.rthe'r proof that yo111 cton•t 
ha.ve 10 spend a for*uoe to get q111ality 
goods. Any or .an of th.em an: definitely 
worth buying. • 

E.ua Shapiro is a consulting editor for 
1JYI'E. You can co!lfact him on BIX as 
"wa. ' ' &ca~· ofthe vo.lume ofmall he 
receJves, Eua. regretfully,. cmmo1 re­
spo.nd to l!'aCh inquiry'. 

Your quu1wn.s and comnJe"nts aTt wel­
come. Wrirt to: E'dllor-, BYTE, One 
Phoenix Mill Lant, Peterborough, NH 
03458. 
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Turn your favorite 
Ccompiler into a 
pawerlul database 
manager with' Ille 

atabaseToo/chest 

Tt11e C/Database oolchest 

adds soph istfcated rile manage­
ment functions o your Power C™, 
Turbo c·, OuickC ·,or Microsoft' C 
compirer. Wi'h the C1Da1abase 
Toorchest· • your data requires 
mucll less disk space than wi h 
prog ams like dBASE · , and you 
can access your data much faster. 
Ot course the run pcw:er of G 
prov,ides you wJth an unlimited 
amount of programming flexibili~y. 

The C/Database Toolchest 1 

includes three major compo111ents: 
1) An advanced B+ ree llbrary 

gives you instant access to your 
data. 

2) A lligh-leve ISAM ibrary 
pr,ovides you with an easy·to-uoo 
C interface, and , 

Order no,w by calling our 011 lme 

number or ma11 lhe coupon to; 


Mix Software 

1132 Commeree Dri¥e 

Rlchardson1TX 75081 


1 ·800·333 10330 
60 Day Money Back Guarantee 
Not Copy Protec1ed • Royalty Free 

For Utchmca1 support, please cal1: 
-2 4-753-6001 

3) A comp e'e database manager 
(wil!h c source code incruded) 
shows you how ~o oreate impres­
sive app1icaTions. 

You also receive a comprehen­
sive 350 page manual and a utility 
to converting dBASE files. 

The CJD:atabase Toolohest 
suppor1s reatu res that you'd e<xpecl 
to find only in products costing ten 
times as much. Advanced features 
include variable length records. 
variable !length llcieys, multipl'e keys 
per index, and multi,p e index:es 
stored ·111asingle1l1e.Yourdara 1'les 
can contain an unlimited number o 
r,ecords, and each record can be as 
large as 32K by(es in length. 

Abou1 1he only lhing hat he 
C/Database Toolches1· doesn't 
do is cost you a lot of money. 
We'Ve ke,p1 ou ·price low so you 
can manage your budget as easily 
as ycur data. 

Now Only $1'9 951 
,-----------, 

,Q1de1 Coupon
1 Name

Slre1r1-________II 	 Cilyr________ _ 

Slal ZipI Telephono;;._______ _ 
I Paying By......._ Money Order-Check 
I 	 _ Visa _ MC -AX- Oise.Card#________
I Exp. Date ______ _ 
I 	Disk Size __ 5 1~· __3•1

1
• 

0 P'c~ Pltco S 	 Dtd 

- C.~llmseTOOlclle$1 S19 95 

_ ~~~ Librll!lf Sourca $10 !IO 


8·1M!! & ISAM lblil')' ~ rodt 


Md S ~ tS:. USA. 520 fvlign) 


Tun ~lllMllAddl!'I. 5.t'm. I .ii• 


L 	~~ at~ou•oni:_ _ __ -~ 



More and more, programmers and work­
. talion.builders are using DESQview 2.0 as a 
development tool The reason is imple. 
They can create powerfu1, multit:acsking 

lutions today fo the millions of DOS PCs 
in use today. Solutions oomparab?e to those 
promised for tomorrow by fl?J/2. 

The API Ad antage· 

Some of the applications under 
deveL pment right now using 

I DESQview 20 API Tools: CAD, 
medkal i:ems, insurance, 3270 
mainframe oommunica:tions, 
network management, real 
estate, typesetting, point of sale, 
education, commodity lrading, 
sroclc trading and onime voting. 

Programmers who take advantage ofDF5Qviews API 
(Application Program Interface) get a~ l? the ~werful 
capabilities built into DESQview-mwtitasking; wmdow­
ing, intertask comunkations, mailboxes, shared programs, 
memory management mousing. data transfer, menu­
building and context semitive heJp. 

Bells and Whistles 
Aprogram taking advantage of the DF.SQview 2.0 API can 
pawn subtasks for perfonning background operations or 

new processes for loading and running other program.5 
concurrently. It can schedule processing after an intervaJ or 
at a certain time. It can use DESQview's intertask commu­
nicatioru; to rapidly exchange data between programs, 
share common axie and data; or interrupt at critical events. 
It can use DESQview' menuin,g and mousing capabilities 
to create menus. And there's Jots more it can do. 

80386Power 
80086 pJQgTammers can take advantage of 
the 80386's protected. mode for large 
programs, yet run on [X)5 and multitask m 
DE5Qview- ide by ·de with.other 80386 
and IXJS programs. The breakthroughs that 
make this possibJe:DC13 Extenders from 
Pharl.ap Software and Al Architects and 
DFSQview support of these DOS extenders. 

DESQview Developer Support 
So if you are a deve!opet looking to create programs with 
mainframe capabilities, but wanting to sell into the existin 
base of millions of [X)5 PCs, we can be very helpfuL \l\k 
offer DESQview APl Tools for as.5effib)er or C 
programmers: a debugger, a Reference Manual. And lots 
more tools on the way. 

Plusf we offer DESQview APJ Developers Conferences. 
Come learn about the DfSQview 2~0 API and 80386 [X)5 

Extenders. Meet 80386 experts as well as those smart 
people '"'rho are creating DESQview 2..0 A.Pl WO•kstation 
solutions. 

For more infonnation call or write us. 

New Power to DOS. 
----ew 2.0 API Toolkit. 

Quarterdeck Office Systems 150 Pico Blvd., Santa Monica, CA 90405 
. (213) 392 9851 
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EXPERT ADV I CE 

DOW TO BUSI ESS • Wayn Rash Jr. 

Do You REALLY 
NEED ALAN? 

pulers that probably won't upPQ t mo t 
LA s. 

A printer erver will \\'O'Ik jus-t fine, 
thoogh, and it will co ta lot les . He can 
use the standard serial or pa.ra.llel oulpul 
that he wou.ld send to any other printer 
and send it to the server instead . The 
serve.r w ii I !>lore the te,;t and send it to the 
ta er printet" as required. 

Print.er Sen 1ers 
Since Bill i pJanning to use an HP 
LaserJet II , it make sense for him to u e 
printer ervers de igned pecifically for 
lhis printer. Two of these are the Simp­
LAN Serverlet II and 1he Extended Sys~ 
terns ShareSpool. Both tbese devices a:re 
circuit card designed lo fit into the 
LaserJet IJ ' eJtpansion lot .. Tiley ltave 
socke"ts for four modular pl'Ugs like th~ 
ones on your teiephone. These are for 
serial connections. The ServerJet U .also 
has a para lie! port. 

To use these devices, you :remove a 
cover from the rear of the HP, lhtn lide 
in the card until it is caied. Next , yuu 

oontinurd 
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If all you need for your 
office is a way to share 
one laser printer! 
a LAN might be overki ll 

A
recent BYTE urvey revealed 
that 9 out of every 10 large 
bu inesses (over 1000 employ" 
ees) intend to install a 1.oca1­

area network sometime in the next few 
months. That's a lot of LANs. Many of 
Lhem will do much to facilitate commu­
nications within their companie . Many 
v.'H allow employees to share files. coor­
dinate their a:i;Xivities, and make better 
use of expe:n ive resources such as laser 
printers. Some, on lhe other hand, will 
accompli h agreat deal less, 

One of the · rst things that I u uaJJy 
notice when Ital to clicDJ about in taJl­
ing a LAN is that their ideas about the 
network's function are not fully formed . 
'' We''l'e got to oommunicate," one will 
say. ''I want lo move stuff a.round," an­
other will explain. "We all noed to u e 
the printer," a third client will tate . 

All these factors are valid uses for a 
LA • provided the e vague requ1rc­
ments can be tran ·lated into more spe­
cif' information_ Whal kind of commu­
oication, and with whom? What kind of 
"stuff" nee& moving, how often, and to 
ho.w many users? What kind of printer , 
and how often are there ove.rlapping 
needs to use it? 

A o wers to these questions will 1.cU 
you a ot more about lhe requ.i:remc111s for 
Lbe LAN. They may also tell you. that a 
LA reaHy mjght not be the an wer. A 
good exampl is the person who wHJ tell 
j'OU he or she need a LAN so that several 
people in the same off'ce can use the 
laser printer. Thi is usually thought of 
as a normal use for a LA . A laser 
prinler is an expen!>ive resource, and it is 
fast enough that sevenl people' printing 

ILWSiRATIO ; TOI f ClWTOLA © 1911 

requirements c.an be atbiied by one 
printer, uch a the Hewlett-Packard 
La."Crlet n. 

A iuurns out, though, there are altcr­
nat.ives to buying and iostalhng a LAN . 
One answer that can be quite useful for a 
ma.U bu iness or a mal I department 

within a large business · s a device cal led 
a printer su~r. Essentially, lh is i a 
print buffer that is set up to tuke input 
from severa I soi.nces and send il to one or 
more printers. Exactly how thi device 
wodc will depend 011 the iod.ividual 
server. 

A typical exa 01pfo of an office where a 
LAN mi.ghl be overkill is the law office 
of Bill Miller. a pate.nt attorney in Ponca 
City. Oklahoma _Bill has a fairly typical 
legal office w:itb Lhrce attorneys and one 
legal secretary. He's adding an HP laser 
rprin.ter and he warus it to be avail bl.e to 
the entire laff. A LA cwld do Ille job 
for him, but so could a printer ervu. h' 
Bil 's complilter inventory that tips the 
bala.nce . As i the ca e with many of· 
fices, n.ot a.U hi computers are rBM PC 
done . He also has some Victor com· 

http:Print.er
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ai:ia.ch 1.o )'our serial port a special DB-25 
or DB-9 oonncctor (depending on what 
your particular computer requi res) . 
These connecior. have a modular socket 
to· wb 'd1 you altach a piece of stlllld.a.rd 
modu ar telephone cable. The other end 
of the c ble attaches to tbe ocket on the 
card that. you: ju t installed in the laser 
pr:'ot.er. 

Once you ba'll'e done this, you can use 
any compu~r that will attach to a stan­
dard serial connector. I was able to use 
my olcl Zenitil Z-100 with this device 
along w:ith a Tandy XT clone and a Ze­
nith ~2.48 . AU of them worked fine, and 
the prin.ter setvers were able to handle 
files from all tht machines at I.he saint 
time. 

As. ~ as yoo have oruy four or five 
users and you.want to use an HP LaserJet 
n, tbe$C devices will work fine. They are 
cont:rollable through oommands em­
bedded ill yoo:r text files, and they bave 
enough tne:mOry (256K bytes standard) 
to handle !be Deeds ofmost offices. 

Larger e-eds, Larger Boxes 

While both the interoaJ printer servers 

above will meet Bill' immediate needs, 

t:bey won't offer much room for growth. 

Cf he adds another secl'etary, for exam­

ple:, the Shue.Spool' . capacicy will be ex­

ceeded, and there's no way he can add 

another printer tO the sysiem. 


SirnpLAN and Elltended Systems have 
both anticipated th.is situa,tioo. Sim.P­
LAN has its Pri.nt.er Server, device that 
al Low you to attach six computers and 
four printers . Extended System still 
limits you to four computers with its 
desktop publhhi.ng MuhiSpool , but with 
this product, you can operate up co three 
printers. 

&cause dles.e ervers are capable of 
more complex tasks, they a1'C more. com­
plex to use. The Mull.iSpoo1, for ex.am­
ple, req1:1ires that you add a de ice driver 
through the CO PIG .SYS file i.n MS­
OOS. Thi effectively limits it use to 
PC clones. On the other hand, you c.an 
configure Lhe SimpLAN Printer Server 
using information embedded i:n the data 
stream. just you.wou.ld with it Server­
J'et ll stablemate. This opens it up to use 
by 11 wider variety ofcompute·r . 

either ser er i particularly difficult 
to set up and use, although, since MuJti­
Spoo will use your computer'. parallel 
output, it probably i slightly ea ier. The 
SimpLA Printe1 su..·er I tried uses 
serial data from the oompu.ter. Thi de­
vice is · ightty more compl.e:x to se.t up 
but lets y<)O mov-e the data over loniger 
distances, which could be important 
where users are a good ways apart. 
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Lasukt rle II ............ $269S 
Hewktt-P clmrd 
3000 Hanover St. 
Pal'.o A t.o, CA 94304 
(800) :367-4772 
(4l5) 857-JS(U 
Inquliey 957 .. 

MuJt poo.1 ..................... S 695 

(desktop publlihing) 

ShanSpool .....•.......... . ...... .. S495 

(for HP LaserJet Serie: U) 

E~nded S.ystems, Inc. 

P.O. Boll 4931 
0062 Moms Hil1 Lane 
Boise, ID 83711 
208) 322-7l63 

Inqlllry 955. 

Pd ntu Ser r ....... ............ .$6.95 
Senw :Jet II ..................... .$49·5 
mt-elli1~11t Butter ... ..... ...... ..$395 
Simpl.AN ASP Com.puter 

ProductS , [DC. 

l026 West Maude Ave. SI.lite JOS 
SWlDi}'Vlle,.CA 94066 
(800) 445-6 ] 90 
(408) 746-296S· 
Inquiry ~.56. 

While the ~-ers.ions that mounted in­
. ide the Lase:de:t were fairly similar. 
these de\•k:es are quite di fforent from 
ea.ch other. Th MulliSpool has only a 
reset button oo the frQ:Qt pa11el, whi e lh.e 
SimpLAN Prioter Ser\rer has a full con­
trol -panel. With. the. Prin:ter Server' 
panel, )'OO h.a\'~ more control over th.e 
flow of informatfo:n to the printers and 
a:re able to use functions such a pause. 
button to haJt output while )'OO add or 
change paper. 

Finally, there· (ne SimpLAN Intelli ­
gent Buffe;r. 'This de.vice attaches to the 
paraUeJ ports of up to Lluee computers 
and. funnel ou.tpu't to a si.ng? printer. 
It 's ,probabJy tlie easiest o the lot to use 
because it requJres no config.uration ill 
the compute:rs. Yoo imply hook up the 
cables and run. 

Bee.a.use. the Ime.lligent Buffer sup­
ports only parallel connections th.e dis­
taJDOe I.he computer or P'ri:nter can be 
from the buffer i only about 10 feet . 
Tb.i elup is fine in a ma II office bul 
could be 'll'Cr}' limiting in u large one. On 
the othe:r hand. it is easy 10 use and work , 

weU with mot software. I did haYe w 
change its built-i n timer so th t i1 would 
wait for drawings from Generic CADD 
in tead of ejeajng them while <hey were 
about one-third fini hed. 

Which One to Use? 
Foroffice that have only one prin~:r and 
no plans Lo add more user • the obviou 
choice is one of the device: that filS ifll· 
side the LaserJet JI and tet you connect 
four or five computers to it. Pe>ople .in 
these offices have only one primer that 
Liley plan to use, and they don't plan to 
add any more use!$. This solution i a 
imple and effective one. 
The SirnpLAN Intelligent Buffer 

meets similar needs. but it wil I support 
only lhrce user . The SimpLAN' ad­
van.tage i that it will work with any par· 
al lel printer. so your choice i not Iimi.ted 
to the HP Lasedet Il . 

Either of lhe two more capable printer 
5er"iers is a good solution for an office 
like Bill MUler's. Bolh wilJ allow him to 
use more than one printer-an oplion thal 
would be an adVillllage to a pac.eru attor· 
ney who may need to use a ploner to pro· 
duce drawings. The SimpLAN Printer 
Server, howeYer, i the best choice for 
BiJl 's office. The MultjSpool W'Ould not 
be able to handle c~oen one more user. 
With the Printer Server, be c.an send doc· 
ument to the printer from any of hi 
computer , and bee.a.use the SimpLA 
Printer Server uses seria.1 communic..a­
tions, .be can sc:od them from quite a 
di tance. 

On the Other Hand •.• 

Maybe Bill does need a LAN. If i'OU al · 

ready generate a hefty load of docu­

ments, it v.oold be convenient for others 

in the office to be able to review I.hem. 

You might al.so like to llav electron.ic 

maU and a way to keep up with the sched­

ule of several busy people. 


The e is ue bring us back Lo the origi­
n J question:. Clearly, not all offi.ces 
need -a LAN- sometime: there's an a.I · 
te.rnatillle. On the other ha:nd, $0metime.s 
the need for a LA is more obviou . 
How do you tell? Check back here next 
monlh. • 

Wayne Rash Jr. is a member ofrhe profes· 
sional staff of American Managemenr 
Systems , Inc. (Arlington, Virginia), 
where he consults with the federal gov­
ernment on microcomput.ers. You can 
reach him on BTX as "waynemsh. " 

Your questions and comments are wel· 
come. Write to: Edi.tor, BYTE, One 
PhnenU: Mill lane, Peterborough, H 
03458. 
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filePro is the 
software of choice 
in FORTUNE 1000 
companies, govern­
men thoUMDds of 
businesses, ood VAR's worldwide. The choice is simple 
when you want portability, a powerful development 
envirorunent. a fa ·t and efficien database engine and 
significant productivity when developing applications. 

Key Features: 
• Total Portability 	from ingle-user to muJti-user to 

n tworks. DO to XENIX to IX to ULTRIX . 

• Full 	 creen Editor: Fast, Easy Layout for creens & 
Reports. 

• 	Development Environment, Powerful • flexible ­
grea productivity. 

• 	Relational Database Management ystem. 
• Report Writer. Fast prot()typing,and flexibility. 
• 	Award Winning Manual · covers everything filePro 

offer · cover to cover. 
...And Many Mor,e Feature that wiU excit.e you. 

. 

"Small Is Better" 

The mall Computer Company, Inc. 
41 aw Mill River Road, Hawthorne, NY 10532. 
(914) 769-3160 

XB..'11.....; iii• l"gjstt"'1'11ndimwt: ofMra.:-IL UNlX u ott~ uadcmarkolAT&:T. 
L'L.TRIX • r.OMtt!m mdemu\ orDi&'ltal Eq~m 

Cim~ z,H on batltr&nk~ Curl 

' 

Yet, with all these 
' 	 customers and ru~ 

Pro's capabilities, we 
wondered Y.i:iy filePni 
was:n't as well known 

as some other Data.Base ManagementSy r.em. .We found 
out titat we had to tell more people about tilePro. but 
calling till ofyou on the phone would take too long. So we 
decided to let you try filePro yourself. 

Clip oupon and send check or use your credit card. 
U you de ide to buy filePro we'll reimburse the cost of 
the demo ~stem.

,--•- ••-------·•-•• --·•------wm...,

I 	)'es! lef ~ ·.,., on ~he 6ec.r-e.i" ~ • 
I 

: Please end me a complete fiJeProdemonstration • 
.,• sy. tern for only $50.00. • 

~me 

••Phone ----------~---~ 
Company ame: 	 ! 
Addres.s ------------- ­
City 'tate __ Zip ___ 

Credit Card: 0 M D VI A # _____ 
D Check Enclosed Expiration Date: _/_/_

•II 	 D DOS: D 386 XENIX ___ _ 
:1 l~l 	 IH.row•rc) 'II 

i 0 UNIX: D 286 XENIX = 
= lllardw'ln) IH.o,._l 1 

= Vaur ~-.S~"""1nril bo .hipp:d a\llan3-ko upon ~Pt~)'Ol#'"lll" 1 

1......... ... .......... _•11!11111•.-ii!I•---··--··-··· I 
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MACTNATIONS Don Crabb 


VLSI DESIGN AND• NETWORK HELP 
A look at a CAD 
package and a network 
troubleshooting 
.application 

A .

lthough a large iUJ.mber ·of gen­

eralized C'AD system (sucll as 
VersaCAD, Claris CAD, 
MicroCAD. and other ) arc 

currently available for the Macintosh II, 
lh.ose tha:t focus on very-large-scale-i.n.te· 
gration cin:u.it design are almos:t non· 
e:x '5tent. It's a _harne, ~oo. sin.ce the very 
features of a. Mac II- its hilgll-resoJution 
color graphic_ an<t b11.iU-iin math copro­
cessor-that make it so suitable for CAD 
work al o make it suitable for VLSI de­
ign. h aJ o happew that one good sy ­

tem for teaching and :rese:m:hing VLSI 
des ·gn techniques doesn't come from a 
commercial vendor: It' the Magic sys­
tem from the computer scieDoe division 
of the e.lectrica.I engineering and com­
puter sciences department of the Un.iver­
sity ofCaUfomia at Berkcley. 

Spurred! on by lhe need for ucb oft· 
ware on low-cost work.stations and th.e 
availab'Jity of the our·ce code from 
Berke ey, the Univer ity o Chica.go is in· 
vcstigat:iaig Ille porting of Magic to Lhe 
Mac U running Al X. We've under­
taken this inve-stigati.on despite Ule faot 
that Magic has been superseded i_n recent 
years by better commercial Un.i x.-based 
VLSI design tooJs because these pack· 
ages are currently expensive ($20,000 to 
$30,000) a.nd the source code is not 
availabte fo.r porting. 

First, Jct me explain what Magic is and 
lhen what we're doing. Magic and its re­
lated VLSI tools all run nnder varioo 
flavors of&tk:~ey Unix, wb.ich isn't too 
uwrising gjven their origin . Naturally, 

the software wi I run on VAXes run.rung 
4.2 and 4.3 BSD, as well a under DEC' 
Ultrix, Sun. 2$ and 3s running Su_nOS 

(version 2 and 3), and under OSx on 11 

Pym.mid minioompu.ter. 
Magic lets you des)gn and modify 

VLSI circui layouts u iog .an interactive, 
muhiwindow display sy tern . Magic 
works with a color graphics disp ay 
workstation and 11eeds a mouse or a 
graphics tablet. Magic enables you to de­
sign basic circuit eel Is and assemble ch _m 
i.nto complete logi.c syst.em.s. Un.like som 
other VLSI layout ecrnors on the market, 
Magic does 11ot just amoma:ie electrical 
drafting with it color display. It under­
lallds some basic "fact. " about how cir­

cuits operate. This built·io know edge 
base permits Magic lo provide a number 
o desip aids that are es,peci l y heJpful 
in learning VLSI design method and in 
validating a circu.ir topology. 

Built-in Rule Set 
Magic ''perceives'' bow logical compo­
nents can be ooonocled and understand 
bow a. lra11 istor function . ~t acruaUy in­
dude: a built-in hierarchical circuit ex· 
tractor to provide h.igh-level layout 
checking . When you' re usiug Magic to 
create a VLSI lll)OOt, its bu.ih·in rule set 
con srn.or ly mon~ror your de ign and 
ed:itiog. When you. attempt to create a 
structure lhat violates its rule set, Magic 
warn you or the iirte0nsis1ency. Magic 
indude a foncf on knowo 11 Plow 
(probably from hs operation on tbe 
di play) that can cwnpact or stretch the 
<Hme'.R ions of the circuit eel ls. C-0nnect­
ing the modified ccl I is also a snap .since 
Magic provide ll set of routing tools mat 
allow you to make die necessary (and op­
timized) interconnection among larger 
cir:cujt c-0mponents. 

The rule set programme-d into Magic 
follows the Mead-Conway irnplified 

.yl.c of d ign. Tihe.se r1.ilcs al low VLSI 
n.ovi.ces to create working designs quick­
ly, rupport>ed by Magic's design aid . 
There a:re drawba ks associated Wllh 
Magic' ' Mead.Conway implementation, 
of course. The most serious is tba.t. com­
ponent den ily i · compromise-d by its 

simplified rule set, which doesn 't let you 
cram a in ny component into a gi·ven 
physical space s some sophi ticatod. de· 
signers might like or as would be possible 
under more complex rules and tllei r re­
sulLi ng t:ructures. 

In VLSI design parla~nce, Ma,gic per­
mits only " Manhanan'' d ig:ns , where 
the topology of the cell edges is verLical 
or horizontal . P-ut another way, wedge or 
corn r design topologies cannot be ac­
commodated dittctly. According lo pro­
fessional circuit designers who have used 
Magic, the implified rule set results in a 
loss of theoretical circuit den ity ofabout 
7 to 10 percent. While such density 
lo ses may be importanl in commercial 
VLSI app-licatlons, they mean practi.caUy 
nothing in instruction and research, 
where Lhe f 11.nction of the design is to 
educate, oot necessarily to be cast in 
Hicon . 

Magic comes a part of a total VLSl 
design and analy is package from Berke· 
ley called VLSI Tool . Th.e package in· 
eludes more than a dozen differen.t pro­
gram • authored by Gordon Ha.ma.ch·, 
Robert Mayo, JOhn Ousterhout, Walter 
Scott. Geo:rge Taylo:r, and other re· 
sea:rche:rs outside Berkeley. 

In add:ition to Magic , Lhe design pack­
age offer a timing analyzer, known as 
CrystaJ, that helps circuit designer find 
per ormance p.roblems in lhe design; a 
logic equation converter (Eqntol:t) that 
converts logic equatms into a truth-table 
format for design input; and a high-level 
description compiler (Peg) that comp.iles 
a high-level description of a finite-state 
machine into logic equation that can be 
inpur into the layout cools for automatic 
layou.t and finite-state-mach inc optimj­
za t ion , A separa1.e program, caHed 
Spice2summary, pro·v:i:des ummary in· 
formation about a circuil 's operating 
speed, power, and electrical properties 
a it has been designe-d UiSing Magic. 

Magic need a color di.splay with 
enough bit planes to render all Ule ircuit 

c:o111i1111a 
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.layers clearly. Single.·bit-pl ne mono­
chrome monirors can cli pl y Magic de­
s}gn but the resuJting use .Jf hatched 
and dotted lines makes t1 tough to keep 
yoor layers clear. The color di plays up­
pied with VAXsta1ion, AED, Sun, Apol­
Jo, and Lex.id ta workstations can be 
1.1 ed with. the mon.itor drivers supplied. 

t I.be Univer.sity o Chicago we tea b 
VLSI using Magic on Sun.-3/ 160s that in­
clude l9~inch, 8-bit.cpt ne color mon:i­
to.rs. On Suns, Magic req-uires the SUn­
Too s windowing environment to disp.lay 
its .multiple windows (di play, command, 
e1c.}.. S1in version. for X-Window • 
NeWS. and Open Loo do oot yet exist. 

low Progrt 
At the Unfver-siily of Chicago we are try­
ing to port Magic and the other Berkeley 
VLSI design too] to run under AfUX on 
Mac Us. The progress so fa.r has been 
low for several reasons. First of all. 

A1UX is a System V release, a.ncl iagic 
was developed under Berk:cley lloix and 
is foll of ''Betkeleyisms.'' Second, w-e 
need to write color-output A/UX oon ole 
drivers for the Mac H's l3~incb RGB 
moohor. Furthermore, version 1.0 of 
A/UX i excruciatingly low for graph.ics 
operation (~' re hopi.ng that versions 
l. land 2.0 will be much raster) . 

On a M c ll, Magic rcalJy wm-k best 
on l9-inch RGB monitor like;the Super­
Mac Trinjtroo unit, for which a special 
A/UX drive;r mu ta so be wriuen. Cer 
tain!y, 2-56 diifferent col.or a.re ade.quare 
for ff!lldering circuit layers and oell , but 
when the new 24-bit Mac II color cards 
become more prevalent, I e.xpcct that 
M~ drivers wm be wrhten to I.ah 
advantege. of thei mullimi.nion-color 
display capabilities. 

Almost any in.teresred d-_igner o:r re­
searcher can. o!bt.aio Lh.e. &r~ley VLSI 
Toois since they we1e de\oeloped, in part , 
with National Science Fooodati.on 
grant , gi-ving them a kind of public do­
main tatus. The price (approx.imately 
SlOO) 11efle.ots ilie co of prepar:·ng and 
ma.i .ing a nine-track tape ( 600 or 6250 
bi per i.ncb) I.bar contains Magic, the 
other tool. , and their combined docu­
men.tatioo (ditroff ource files nd 
Uni e.n p '&es) .. The tape contain 
abour 20 megabytes of Uoill tar binary 
flies, including inst.all tion scripts for 
BSD 4. 3 and Sun OS 2.0. 

As I mention.ed, we've used M gic and 
irs relat«I tool - for the last c-0upl.e of 
years in my departmclllt ~o teach VLSI . 
Because i.t is e,asy to in tall and maintain 
on ou.r Unix work tation and minioom­
putcrs it has worked well in our instruc­
tional nd research ituation.s. That' the 
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lnte.rMl etWork 
AdminiseratOf''s tiUty .. .....$l29 
Appl.e Computer. lnc. 
205.25 Mariam A-Ye. 
Cupertino., CA 95014 
(40&) 996-lOlO 
Inqlllir:y :uso. 

M le - Too1s ...... .. ..... SIOO 
Computer Science Dii'lisi.on 
Electrical E~ri.ng and 
Collij)lJter Sciences Dcpa:nm.ent 
Uni'OICnity ofCaliforni 
Berkeley, CA 94120 
(4•S} 64.2-3214 

big reason \\'Ifre so closely following I.he 
effort at Al X ports of prognms 11 h as 
Magic. While we don't expect AJUX 
Mac Us to replace Suns and Apollo in 
our department or on our camp11 , we do 
expect them 10 turn up in a number of lo­
cation , bec..a.use o the great Apple Un_i ­
versity Consortium price and their abil.­
ity to run both Unix and Mac software­
a big win in our environment. 

lnttrPolt- An ppleT lk - et~·ork 
Managem nt Tool 
Nerwork management rank s right up 
there with i.ngrow:n toenails, fever bJis.­
Lus, and unburn a being both annoying 
and painful. Although my experience 
with managing ApplcTalk network 
leans Iowa.rd the annoying ide oftha:I du­
ality, if till n one o[ my fa;\'OTite 
duties_ >­

One e:xa.mple rypifies the kind ofprob­
lems that crop up with a network. Re­
cenrly, some of my 111den.ts and [ spem 
se,veraj day trying to figure out why a 
Mac II on a lab LocalTalk network 
wasn't showing up under TOPS when v.i: 

looked from other TOPS nodes on the 
same network. We replaced the Loc.a.1­
Talk connector and the section of cable 
le.ading into it, and till i.t wouldn't show 
up. We were about rc~dy l.O pull out all 
our cabling and instaU new cab es-a bad 
scene-when we ca me acro5:S Apple's [n­
tcrPoU etWork Ad:mini trator's Utility. 

We fired this baby up, and lo and be­
hold. we found the prob.lcm: a. broken 
cab-le at the opposite end of the network. 

o. l'm till noL sure why thj made the 
Mac I1 al the opposite end of the nc-twork 
disappear, but al ea t I k:n,ew wh:at lhe 

problem was. Wilh the recabling disaster 
averted, I played with (111.C'rPol I some 
more to find out w.hat il could nd 
couldn 't do. A far as I can 1eU, i.t' 
based oa the old freeware prognm call.ed 

etCbeck 2:0 that used to be found on 
se¥eral on-Iime service (including Ap­
pleLi nk) and was useful for monitoring 
AppleTalk networks. 

What the Tools Can Do 
liucrPolI encompass.es a bunch of too1s , 
all of which a.re pretty hclpful The list 
i.nch.1des ones lhat give you a oomp.lete or 
se.lective Iist of devices that are active,on 
any AppleTalk: network (a though. have 
yet to try it over EtherTalk) nd he1p you 
create a ne!lwort topology map, pe:rform 
.n.etwork integrity 1.est.s (the tool we used 
sucoes fully to find oor bu..sted cahle), 
report on the vcrsion.s of the systems files 
being run teach AppleTalk node, and 
r·eport network tatus aero s inter­
network bridge: ( uc'h as the Kinetic 
FastPath a.nd Hayes lnterBridge). Sbould 
yoo r desires tend i:n that direct.ion, lnter­
Pol.l ca.n also create readable :network 
managemciu reports. 

In1.e:rPoH run on a Mac U, SE. or Plu 
running Sy lem Tool 6.0.2 and comes 
with three di , : the ]nter:?oll adrnini.s­
trnlor' disk (for the network manager}, 
an 800K-byt.c worlc: tation.disk (for ea.ch 
user on Ille network), and a 400K-byte 
version of the work stat ion disk. You' II 
receive a dece:!l'l manual, too . Th·e 
AppleTalk Responder JNIT has IO be i.n~ 
tallied in I.he Sysrem Folder for I.nterPoU 

lO'WQrk pr0perJy_ 
lntetPoJJ diocs its diny work by using 

five of Lile AppJc alk protocoJ : the 
Name Bin<lin,g ProtocoJ (N BP) to find 
net\\-'Ork devices, the · ink Access Proto­
col (LAP) to find Ullllamed devices, the 
Echo Protoc.o] (EP) to determine link in· 
i.egrity and performance, die Printer k· 
<:-e$$ Pro1ocol (PAP) t.Q get i11formation 
about the st.3.tU5 of printe~ on the net­
work, alld I.be AppleTalk Trusactio.n 
Protocol (ATP) to get general ystem 
information. 

If you have AppleTalk networks, Jn­
terPoU is a handy item to keep in your 
toolbm. h cert.aJnl;' becats pulling new 
cable. • · 

Don Crobb is thP dirt!ctor of laboralories 
and a senior /.ecturer for tlit Uniwnily of 
Chicago d.eparlmtnJ of computer sci­
tnct. He is aJ.s.o a consulting editor for 
BYTE. Ht can be reached on .B/X as 
"decrabb." 

Your questions and .comments arr wel· 
CtJme. Wrile to Editor. BYTE. On..e Pho.e­
nix Mill I.Ant, Ptterb.ol'Oligh , NH 03458. 
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Systat. Because other statistics and 
graphics packages are not enough. 
Systat now offers more statistical ,graphics than any other PC or 
mainframe package. And we stiU give you fess bul1k with more statistics. 

St t~ lie BH"e lftatlslics, heq,uencies, t-t11s1s, post-hoc ~e!ils 
Multlwmy crou11bs with lo1Hlnear modeling, &SSociation 

COll'fflc ients, PR£ lftatinfca. Manlel-J-1 11n11<ZeJ, asymptot c st ndud 
e.J11ors onp1rame1r c n11tlstlcs [s g11, Ruris, Wllcoxon, Krusk11l­
Walli1. Fr1eclrn1n two-way A O\IA, M11nn-Wllltne)' U. Kolmogoro~­
Smlmo~. Ull•efars. Kendall c;oeflfcle11t ol c:oncord nee) Pairwise/ 
ll1twf1e missing value correlatJon. SSCf'>, cov11fl1nee1 Spearman, 
G1mma. Kendall Tau. Eucllcl an clls111nces. bimuy slmll nl e.s L.lneer. 
l)Qlynomial, mur ipfo, lftllpw1se, weighted rngiession w1 th c~lilnd'ed 
dlagnolliCI M11 11 lvarl11.e ~n ral 11 ar mocr I Includes multJ-way 
ANOll'A, ANOCOVA, MANOVA. repeated mea ures. canon!cal 
eorre1a'tton Principal ,compone11ts. 1a.e1or a1111rysll. retolions, 
eomponenls ~res Multidimensio1111l scalfng M11lliple and 
canonh:e1 dlacrlml nanl anaLpl'8\. Elaye'!lian cla1s;sillcafo11 Cl11ster 
analy!ls (hieraJdllcal. aingl1t. averag1t, com plete. median. cenlrold 
linkage. ~-means. case•. ~arlab1e11 Time series (11moothers, 
exponenll1I smoollling. seasoo1l 1md no nseasonal AFtlMA. 1'.CF, 
P'ACF. CCF. tran:1folmeth:111a. fiiaurier snal)"ls Nonlinear estlrngt 011 
(nonl~ne11r regre:ss1on, malllmum llkellhood esllmatlon, and more), 

Gr phiC 01;<erlay plots Dr ve rs lor most graphics d c;es 
Two rlfmell8io11~I: Enor B "' Scallerplo!s Line 1111d \lee or Cl111ph~ 
V'e~tor. 1C>ot Bubble 11JW:l Qu11ntire Plots S11r Graphs (single. mulliple. 

11.acl\ed. lllllge) Box lllOt. (single 1111d gro upl!d] Ste.m-end· lea f 
c1!19r11ms Linear, qu-aclretlc, s1ep. spll11e. polynom.lal. lOWESS, 
e111>0F1Htl11I S010011lfng Cctnlldemie l11terva ls and ell1p:11olds (any 
11rpti1 vel e) Smooth m them111icel fu11Cl1ons Rec111ngu l11r or polar 
coordi1111les Log ind powe.r scale:s A OVI\ Interac;t Ion plots 

H'itograms (1'11Jutar, cum la tlve, funy) Suipo andl jimit plots 
Gaur;aian histogram smoo1hlng Scalle11Plot matrices Voronai 

feM4t la1io.n1 Minimu.rn spa ning, tre M11ps with oeo raphlc; 
projeGt ans l\l.S. atat bouM11 ry hrn incllKl If.I Ch rnofl ro.ees Soor 
pla1s Fa1.mer iplots Pie chart~ Contour plgts on regularly !Ind 
lrregulerly ~paced painlB Control ch.tins and llm1ts Thtt!f! 

dlmf!nsirmaf: D11111 pron S:rnootn ftmclion p101s Vector olots 
Unm11r. quadt1llC. ~pllnc. r est squares sul'f1c:e s.moothlng Thr~­

dlmenlllona ty!le lont 

nagemenl lmport/Cllllport lolus.. da11 e. and OIF 
fllu Full screen d1t1 ed1lor Full sicreen lul edllOr Unlim ited 
ClllMIS M ssmg d1t11. arrays. chell!cler variables Process 
hierar.ch.iC'al. reetilngular or lflangu,ar mes, irregula r l11119th records 

Cherac111r. numeric, and n Sled sorts, Merge and append large' tlle:s 
llJnllml ted numeric and charaC'tl!r vallia ble transrormallona 
Subgro~p processing with SELECT end BY V'a lu libel$ and RECODE 

S1a1cmen1s Macro proce!L'!lor wi th programming language, s:creen 
r;onuol. ffle m11nlpul1Uion. appfceliona. generation, ond rcpon wn1l1lg. 

S~.sm opmrates on IBM PCs and eompauble M~DOS and CPIM 
1naclll11es. severa l UN IX mlnlcomiiule,,,. 1J11d lhe VAX/MrllroYU. 
Meni.1.1/wJndowed MacintCl:!lh vers an al a· available. Smgle copy pl'lco 
$195 USA 11ncl Ce,neda, SEl&5 Forei11n Site licenses. quantlly j:!i'i QH 
11nd ITBfnlng semfnll r& evallablc. Na fl!llt for ltN:l'lnleal s.uppon. 
SlllUst cs and grop.l'flcs 111va I b1e se,puretely. 

for more Informal on, call S12 8B•,S670 orwr1lil S11sun I c~ 
1aoo Shumo n l\vllnue. Evus1on; 11. 6020!. 

SystaL lnteU gent software 
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COMl : Brock Meeks 


• 

The fnal version 
of th is ·nternational 
standard should 
advance global E-mail 
interconnectivity 

E
lectron-"c me . age delivery has 
entered a new era. This year, 
deemed th.e " Year of hnercon­
neccivity" by I.he EJectronic 

Mail AssociafOJI. will see the apP'f(IVBJ 
of I.he final vemon of X.400, Lhe i.nter­
n tiona standard for intercoa.nect.ing 
electronk: ma· l system • 

I11 I 980, the Intema:tional Telegraph 
and Telephone Consu.lta.ti\'e Commiu~ 
(CCJTT) initiated formal Vl'Ork on a uni­
ersal interconnection tandard via a 

working group referred to as a ·• pedal 
rapporteur." In 1984 the first. X.400 
tandafd was hammered out in CCITT 

volum VUl- Packle VIIl .7, known as 
the' Red Book." 

Since 1984, the tandard h.a been 
undergoing re~':ision . The 1988 version, 
Lhoug.b a.ot ratified at this writing, was 
expected to be ratifiod in November. Th.c 
new X.400 ta.nd •rd will be contajnod in 
lhe "Blue Boole." 

Before X .400, resident of the o ­
caUed. glob l :ii lage who needed world­
wide communications c.apability made 
do with adequate, but n.tiqu ted, tools 
uch as the telex-a real-time, diaJ-up 

communications tech.nology from West­
ern Union. But in today' high-tech en i­
ronment of global competitiveness, th 
telex machine is too low and un:reliable, 
and it's useless for binary fiJe trans:fers. 

It s a me.U leap· from the telex to the 
Ad'ilincedi Research Projects Agency net, 
work, a worldwide E-mail network 11 ed 
fi . t by the military to link its research. 
I.abs and ias13.llatiom. ARPAn t detario­
rateid. (some say evolved) into several 

ILLUSTRATlON: ROB EBJ:RSOL It> 19&8 

X.400 GROWS UP 


other network , ;uch a:s Usenet and Bit~ 
net, that still fuacti:oo toda:r•. But years of 
neglect . nd apathy have taken their toll 
OD these oetwo:rks~ they resemble the 
root system o a: v.reepiag willow more 
I.him a s.ophi ticated :ind efficient mes­
saging system. 

UnliJ X.400 became a reality, the idea 
of a 1.1.ruvcrsaJ electron.ic messaging sy ­
tern. that worked on any mainframe and 
down LO the per o:ml1 computer le\'el ad 
aHowed anyone to send a message to·aoy­
one lse, worldwide. regard.le of what 
E-mail system he or he u ed, was only 
so mu II cicnce fiction. But X.400 will 
move us from fiction lO fact. 

X. 400 provides for the sending of mes­
sage , files, and even tele2S among dif­
ferent mainframes . User: ofX.400--oom­
patible E-mail systems won't have to 
oonoern themselves wli.h the idiosyncra­
sies ofti:ost-sy·11em protocol . 

The X.400 sian.dard outlines the ar­
chit·ectui:e, protoools, and me.ssage "en­
velope' formats thaJL allow E-mail users 
to e;xchange messa.ges independentJy of 

the E-mail terns they use. For exam­
ple, X.400 makes it po sihle for DEC's 
AU-In-J to swap messag.es with Data 
General' CEO. and .1CI M ii users cu 
trade me: sages with user o Com:pu­
erve' s EasyPl~ E-mail se:rvice. 

" Four years ago, the ink wa ju t dry· 
i.ng on the X.400 d.raft talld.a.rd, " says 
Rich rd Miller, president of Telematica, 
a data communicalion consulting firm 
specializing ia electronic messaging pro­
tocols. ''The childhood of X.400 j at an 
eod, aod with some 40 vendor now o ­
feri ng X. 400-compatible products , we 're 
seeing an era of 'plug and play' sjs(em 
hitting the market." Products include 
X.400-complianl E-mail systems .and 
X.400 gateways, which How i.oter­
connection bctv.'Oen proprietary E-mail 
y terns tha.t do not support X .400 

internally. 

Inside X.400 
X.400 i part of lhe [nternational Stan· 
dard Organization' Open Sy tem lnl.Cir­

CD111inued 
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COMl: 

comleclion modeJ. OSI ' s seven .layers 
can be comp.an!d 10 ac.ake~ ea.ch snces­
i~ layer builds on those below it. The 

lowest iayers, wbkh are closest to the 
commu:n!catjons hardware. ma~e certajp 
thar the raw bits of data make it through 
the physical medium i:ntoot. The upper 
layers p~rve 1he integrity of Lh.e data; 
mey ens1uc lMl the !Jjts sent have me 
same meaning when you recc:ive Olem a l 
you r ·en.d. X.400 is tlle fo:st table proi:o­
col in OSl's application l.ay~r-lhe high­
·est level i:n me protocol &lac . 

To estabHsh a Lruly un i"'ersa tare· 
and-forwald (&mail) netwo:r: • yo~ 11eed 
lO specify the imtcrface details for aU E­
ma H sy lems to be inte:rconoected. 
X.400 provides the teichni.cal glue for 
chcse ystem and thei.r interfaces, and il 
·does so i:n enough detail to satisfy l:he 
need ofanyone who wants t.o build his or 
her own X.400 message-handling system 
(MHS). Nol surprisiogty, the l nguage 
·of the X. 400 pedficalion is technically 
precise. Some crirtics ay it' too com­
p!e.:1, but X.400 products are aJive, well 
and ~nuse. 

The X AOO specification itself ron­
ra ins Siev ral component . F~ rst 11 he 

x.400 
is the first stable 
protocol in OSI's 
application .layer.. 

MHS is a group of interoonnec1cd lOre­
and· forward ystem . Me a:ge them­
selves can con1ai 11 any kind of ele·ctn:mk 
daia. The mes ages you g.ener<ite are sem 
to a U&er Age11t which unctions like a 
post office boJi; . It provides , pl ce for 
messages 1.0 be del iverod ~o each 11se1r on 
Ille system. The UA act on. your behalf 
to cx.c!IB.nge messages bet-ween ymu key~ 
bo rd and.the essag.e Transfer Agent. 

Ml'A - fu.n.ctioo as post offices. Bach 
MTA sencs a. p nicular groop o UAs, 
ju l .a your ml branch posl.office han­
dles )'Oil r paper mail. le ooUccts mes­
sages. sorts them by destinationi. and 
then foTw:ards th.em, in bulk,. over Lhc 
.network. 

The MTA al so route messages to aJ I 

redpien.t UAs and makes copies utomat· 
kaJly ifa me ~ge is bc1n,g sem to !;tWcral: 
people in a di tribution list . Likewise, 
!.lie MTA QIIS and delivmi incoming 
messages. The X .400 P3 protocol dc­
fi 11es the method for ubmi ·. ion and de­
livery of messages helween a UA and an 
MTA. 

MTAs perform these store-and-for­
wa:rd. functkms via the X.400 Pl proto­
oo], which defines the i:ules of the 10ad 
for how in1e1r ct.ion between MTA lake 
pla.ce. Pl also defines how a par(roufar 
system deals with th deHvery of mes­
~ge en"'elopes . AU the MTAs workiag 
toge.th rare defined as a Message Trans­
fer System. Thus, ACME's ootp0raLC 
mainframe in Toledo, Ohio , i con­
idcred a:n MTA, as i lh.e branch office 

mai.nframe in Ho'ooke11 , ·ew Jer e)'­
1"hc inte:roorme~t:ion ofthese MfA is the 
MTS. 

There .al so may be d.i rec( interaction 
between cooperating UAs on, say, the 

me local-area netv.IOtk. This i .defined 
l>y me P2 proc:ocol O'l'ld include the capa­
bility for services such a findfag rn.n if 
Ille .recipient UA ha enough FOOm to ho~d 
Lbe message you 've sent, and sending an 

How the competition stands 
Introducing he modem with a sleek nev1,r 2400 bps error-free modem. 


tand-up* de ~gn. Te1ebit' ne\v 11000 Multi­ Another difference? The TlOOO run at 

peed m dem. The modem that not nJy looks 9600 bps with any type of data- without com· 


different ~ but i different \tVith more feahu . pression. Error free. With M P and PEP 
,ore perfonnance. And a surprisingly low price. rmr detection and correction. 

More modem for less money. T he TtOOO fi ts right in. 
What mak the TIOOO so different? The TlOOO MtMi-Sp ed m dern even talks 

For , nej you get a choice of more peed ..The Haye - right from th . box. And if y u're u ·ing 
TlOOO can end and rec ive data at 300, 1200, the AT command et or even Smartoom ill 
2400, r 9600 bp u ingordinary dial.up software, \.ve're compatible. You wont need ne\ 
phoneline . software. And you won't need new command ·. 

o the TlOOO can taJk to yom install d The Tl:OOO also has intemaJ upport f r 
ba e of low-sp ed modems, plus the large the mos widely-u ed communication ~ prot 1 
in taJled base of Telebit and otl1er PEP high­ - Kermit, Xrnodem, Ymodem and IX' 
peed modems. 	 UUCP. o you ran tran -fer fle · up o 3 time 


But it co t about the same a a faster than any ther modem. 
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Think ofacknow edgment when lhe redpient UA set up a type of Yellow Pages browsing 
has read the message. 

Sorry, o IJsting 
To have any kind of global intercon­
nected oetwark, you need a directory of 
some sort. The SIAndard for establishing 
,uch a dire.c1ory is X.500. Even though 
some ystem , Sllch as MCI Mail and 
CompuServe, currently pmvide ini.er­
connection via X. 400, user: of either 
system mu t already know Lhc address of 
th.e in:lendcd rcci:pie:nt; there is currently 
no provi ion to look up a CompuServe 
u er' . electronk address from within 
MCI Mail. 

E.nter X.500. Think o it as a kind of 
digit.al directory a sistance and then 
some. Accordi.og 10 the X.500 standard 
(which is expected to be ratified along 
with X.400), individual entrie will con­
tain information "corresponding to each 
of the communication methods by 
wbkh ths:t person can be :reached, se­
lected from an open-ended Hst which ·n­
clude:s at !east the following : Telephony, 
E-mail, telex, In1egrated Services Digi~ 
lal etwork, physical. delivery (p0nal 
addms ), and facsimile. In some ~. 

X. 500 as a kind 
ofdigital directory 

assistance. 

s11cb a £-maiJ, I.he cnuy w· i l have some 
additional informati.on, uch as types of 
information that the user's equipment 
can handle." 

The X.500 sta.n.dard en.ables use'rs to 
implement a distrib1:1tod global.directory 
(the specifkatioo does.n 't meotioo .any 
time frame for this to take p ace or ad­
dress its feasibility. of course, and both 
arc. points of oontroversy). On the local 
leve1, X .500 1N011Jd enable users in an 
IBM PROFS environment lo look up the 
E-mail addresses for users with i.n the 
same compaQY who re u.sfag a different 
system, suc;h as DEC' "A -ln-1. 

X.500 will kt u.sen browse throug.h 
1,1 er lisl:ings j~t as if they were ooking 
thf(Jl,lgh a t·eleplilMe book. It coold also 

capability based on tile type o:r business 
or s.ervioe. 

The grow1h of a gJobai directory 
wouJd come from major E-mail service 
vendors and pri~·ate oe-tworks linking 
their per pectiv·e user Ii I . J anne 
Bracken, Pacific BdJ director of mes· 
sage-handling ysten1 , say the standard 
would create a "b si.c directory a:ssis­
tan-ce [service) magnified a million times 
in terms of information you can get ." 

Where's the Beef? 

lfX.400 is a g;rown up and worldly as its 

uppo.rters claim, why can't you 'mply 

log on to u E-mail ystem and exchange 
electronic messages with anyone. any­
where, at any time? Good question . The 
an.swtt has to do wilh conformity and. 
commerce. 

First, no tandard e:xisiS for testing the 
conformity of X.400 products, and no 
public E·mail system i going to all.ow an 
untesl.ed X.400 product to connect to its 
backbone without some kind ofprooftllal 
it woo' t sabotage the entire syi"lem. Some 
companies, such a Telenet, have iusti ­

·oorrrlnutd 

up to Tulebit's newest modem. 

And here ano her big difference. Since 

the TIOOO runs the mo t popular conununi· 
cation software at the highest possible speeds. 
You can take full advantage of packages like 
HyperACC S Cro talk-Fast, MicroPhone Il, 
and Acknowledge. 

Ju plug us in, and the TlOOO will fi 
right in. o matter what your environment. 
Remote management for ease of u e. 

Here' the final difference. The TlOOO 
offer a ho t of remote mana ement features. 
Induding remote access, remot configuration 
and remote diagnostics. 

So get the modem that's head and 
houlder above the rest. In features and per­

fo1mance . At just the ri ht price. Telebi. ' new 

TlOOO uJf. peed Modem. 
CaJl 1-800-TELE -IT or 

(415) 969-3800, today. 
Or write Telebit at 

1345 horebird ·V'lay, Moun­
tain View;CA 94043-1329. 
Fax: (415) 969-8888. 

Because no one gets the 
message throiw;h like Telebit. 

If'TIOOO. TELEBIT' 
1.9&8 T~l•bil Corpnn1'1'111 Tct..bi1 1 a r...,1fi tffd 

lr.ld•mork •nd PEI' '" 1 lradrnurli; o{ T,..Jeb11 ~ 
~on. 01111 r br.utd• tW pmdoct tum~ ~n tr.idem> <>I 
1belr ,....,~..., h<tldr111. 

•optional 
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McGraw·-Hill 
m 

Co·mputer Sciences for 0 
the Forward Thinking 0 

Books oublishec/ bv Academic Press 
~ 

1. Fr.aclals Eve.rywhere by Michael Barnsley. An 
exciting new ar•ea wilh app11otion to computer ·graph­ tn 
ics and image compressi:onl llllus. 400 pp. $39.95 .... 
2. Curvee an1d Stu•fans for Compt.lter Aldad 
1Geometr le Deal1gn A Practica11Guide by Gerald 0 
Farin. For softwar·& de.ve lop·ers. for CAO/ CAM ..,
syS1ems. geomet1rfc modenng res:€ulltchers, graplircs 
prograrnm ers. 150 diagrams,. 352 pp. $39.95 
3. Cr aUng User rnter(aces by Diimonslfalfon by 
Brad A. Myers.. N·ew for creat ing inte •ract~o·n 
techniques•.. Peridot is fully described as. to desig1n, 
1mp~amentation and' researoh. 320 pp. $29. 95 
4. ObJect-01rhmted Forth l'mplementati.on of 
Advanced Data Structure1s ·edited by Dick Pou-ntain. 
Makes objact-orie·nted programming available to 
use rs of sm a.I I horn e computers 119 pp. $19.95 paper 
5. lntroducnon 10 lhe Graph leaI Kemel1System 
(GK.S) 2nd ed. by Hopgood, .Duce, Gallop, Su~o1iffe. 
Hig111y aodaimed, now with ~horough coverage o1 
GKS intemal ionail standard. 272 pp. $2:9.95 paper 
6. Neural and Br a in Modellng by Ronald J . 
MacGregor. For reseairchers & students in neuro­
sdenee, computer science, cognmv1e science, ari!Hi­
cial intellig·e·nce, bioenginee ring ..643 pp $35.00 pap. 
7. Mathematics. ror Dyn.amic Moderlng by Edwal'd 
Beltrami. lntended for applied math s1udents but the 
accessible prosentation rma:kes it of interes~ 10 no:n­
specialis1s in relatad Hel'ds. 277 pp. $.27.50 

flfC6iiw::J.11«1<.0lu'tof'e­------------------...~;- ~ 

: 1221 Avenue ol lhe Ame rices B12 ~n·~: 
1 New York, New York 10020 Ii ~·i: 
ISend me (olrde) book I 1 2 3 4 5 6 7 11 
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1 Numbero ooptos____________ ·1 

ICheck ar credit ·card : Visa__ Amll:l'.E.xp.__ Mastercard_ I 
•Aooount No. 
I 
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:
I 

·Att'eH 
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* 
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z· :I~City State__._Ip ' I 
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tutcd prop.r.ietary co:nformity cesting pro· 
cedu.res. That's fin.e for vendors target· 
irlg their p.l'Oducts ail Telenet" nelwo:rk. 
However, Telcnet's conformi~y proce· 
dure doesn't apply 10 uy oUier ·ys«mi, 
· uch as Diakom, This la.ck of'a standard­
ized conformity lest wiJ I hampc r lhe 
rap~d imp!.ementation of X .400 prorlucls 
ulliversaDy. 

T.he olher major ' sue i that public E~ 
maiH networks will not interc-0nn.ect 
worJdw~de un.t~J administratjve ques­
tions, such as biUipg procedure • are ad­
dressed. How will the revenue be split 
between service providers wben. a. mes­
l>a&C is seDl from the · .S. to fll.e Gcmia.n 
PTI's system? Sboold the n'\l'Cllue be 
split eYCnly? What if lite message from 
the U.S. consist o a distribution Lis1? If 
the PIT has to deliver h.undred of copies 
of a iagle message sellt from the U.S. , 
bow does the te•<enue from dull message 
t:ramfer get f ir1y distributed acll)SS I.he 
two commercial systems? Such questions 
are stumbling block ·10 true lnter­
connectivity. 

Gtobal Grab Bq 
The technology for a ubiquitous E-mail 
netvrork. h been available for years. 
The standard are now in place. Bue we 
may be wel I imo the ne~l dee-ad.e befi re 
anyt!i ing approaching global conn ctiv­
ity emerges.. [n the meantime. dme wi 11 
be limited iotc:rronnectioms. And ifyour 
corporaLion need .worldwide me saging , 
)'00 cu1 certainly pay dearly for il by 
sigrung on wi.th on.e of a few compan.i • 
such as Dfafoom and Telenet, that pro­
vjde jnternationa] E-mail crvi.ce. Of 
course, you•u a]so 'ha:ve to con,,.:ince your 
dients lo . i.gn on with the same system. 

lndividual ~rS wiU haw~ to wait om 
the corpora1c suits while lh.ey negotiate 
in high-tcd1 boo.rd rooom , and ndy on the 
ARPAnel offspring if they cu1 sl.Omacll 
the inhe~nt irri1.atioa.s and frustraliOJils 
a.ssod 'led with such syslcms. Or they 
c.an use tile rather limiled ·eid ting com· 
1nerciaJ inteixonnections (M:CI Mail and 
CompuServe}or commerciaJ third-party 
message: "porting" service . 

Or they might simpJy do as the Iwo 
most pov.oe:rful office: in the world-the 
White House and the Kremlin - have 
done fo:r decades: Use a Lelex. • 

Brock N. Meeks is a Sim Diego-based 
freelanc.e writer wlw specializes In high 
r«hnology. Yoo am nach .him on BfX as 
"brock." 

Your questio.ns and commems are wd­
come. Writ.e 10; Editor, BYTE. One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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---------- ----------

Our Printer Sharing Unit 

Does Networking! 


An lnleg'lf.led Solution 

Take our Mester Switch '~ , a sophistlca.ted 

sharing device, comb"ne It wilh MasteriNet"' 

networking software for PCs, and you've 

got an integrated so.IUlion for ptinler and 
plotter sharing, file lransler. electronic mail, 

and a lo! more. Of course you can also 

share modems, minis, and mainframes or 

acoess !he ne.twork remolely. Installation 

and operation is very simple. 

Vena Ille 

Or you can use the Master Swilch lo 

11Jnk any oomputer or peripheral with a serial 

or paraHel interlace. The switch accepts 

over 20 com rnands for controlling the flow 
of data. It may be operated automatic-ally, 

by command, or with interactive menus. Its 

buffer is expandable loone megabyte and 

holds up to 64 simullanoous jobs. The 

MasterLlnk · ~ ulmty diskette ror PCs 

comes wil'h every unil and unlea9hes lhe 

power.oHhe switch wilh lts memory-resident 

aoc~ss lo lhe commands and menus. 

01"-r Products 
We have a rull lfne or connec1w·1y solulions. 

It you jusl want prinler sharing , we've g:ot 

'~) R10SE
~J' ELECTRONICS 

f/Wea. ~OU ·f.tt.~~

itWe also have auloma:tic swilches, code­

activaled switches, buffers, converters, 

cabtes, protocol converters. mulliplexers. 

line drivers, and other products. 

Commitm nt ta Exc.•llon~ 

Al Rose Electron cs. we're not satisfied 

unti l you're satis1ied. That's why we have 

thousands of customers around the world 

including large, medium, and small 

businesoos, factories. stores. educational 

Institutions. and Federal, stale, and roca1 

governments. We back our products wilh 

full technical suppo.rt, a one-year warranty, 

and a thirty-day money-back guaranlee. 

Call now for literature .or 
more Information. 
(800) 333~9343 

P. O. Box 742571 • Houston. Texas 77274 • Te l· P13) 9<~3·7673 • FAX l713) 933·0044 • Te l• x 4948886 
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' ~· 	 D . . ... ·~ew~leisyou· lran4er. text l'LWll­~ and ffelds of infmmalioo between pro­
gia.rns. 

. 	 Fulfill the 386 promise. 
For!DS36K usetS,D~~ 
a386 ron!rol program whoo used in 

conpnctlon wilh Qmcremecl<s 
:Expanded MemoyY Manager 
(QEMM)-~ fa.5ter mlliti­
tlsking as well as virtval wmoowing 

I support 
And when yw use DESQview oo 

,an IBM PS/2 Model 00 or ro witfi 
QEMM-50/00 and lhe IBM Memory 
Exparnimi Option, D~ghres 
yoo mullilaSking beyond 640K 

Expeds are·voting for 
DffiQview. And over 
amillion usetS, too. 

Uall ohhis sounds like promi9.'s 
yoo've been hearing for future systems, lhen 
yoo can understand wily ova-amillKm users 
have d1osen DESQ.riei. .And wh PC 

r.-=...-1191 	 :Milp re giwe DR'lQview ilS 
lEdlror's c:hoice Award for '1he 
Best Mernatiw toCS/2,"why 
readers of lnfo'r'tbrld !wire IKJl8:I 

EOfla<"S DffiQvley.r"Product of the Year" 
c Ji\~ why, by i;opular vote at Com.iex 
~--~ Fall for the last two years in a 

~ ~ row, DESQ.rjew i.ru 
PRODUCT scleded as ''Best FC 
0 F T H E &ivmmmenr inPCTedt 
Y E A R I JoumtJJ'sSystems Builder 


Contest. 

DESQview leis yoo have it ali 1110W. 
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EXPERT ADVICE 

OS/2 NOTBBOOK • Mark: Mina.si 

OS/2• CONSUMERISM 
Fake software, fake 
hardware. and virtual 
memory revisited 

T ~e ,bigge:st problem.. wit.h OS/2 
1sn l the bug . They go a.way 
eventually. The higge t problem 
is finding oftware that runs 

under OS/2. Software devcl<lpment takes 
Li.me, and I hate waiting. Thus, when I 
found ollt about two S99 prog;rams- CaJ­
ifomia 10 Pak and HelpMe-from Cali­
fornia Softwall! Products [nc., I or:tiend 
them. post.haste. 

California 10 Pak claims to be a set of 
•·programming tools for the IBM PC, 
PS/2, and compatibles rnnni.ng DOS or 
OS/2." He]pMe is a ••diagnostic utility 
for the IBM PC, PS/2, and compati.bles 
running DOS or OS/2." When l talked to 
the CSPI .tol.ks, I asked iJ the " .DOS or 
OS/2" ~uff was really true. l was told 
yes, that from I.his point. on, CSPI would 
ship both OS/2 and DOS ver ious of it · 
~ftware. 

California 10 Pak does indeed come in 
both ve.rsion . But HelpMe comes with a 
sheet of paper that &ays, "ATTENTION: 
OS/2 USERS. HeJpMe i a DOS-mode 
program. and mu t. be run i.n the DOS 
'compatibility box.' of OS/2. The pro­
gram wa designed t.o run in DOS mode 
for aoalyziog OS/2 y tern becau e 
more convenient and e:xten ive access to 
lhe system is available in th.is mode for 
the analyse performed by HelpMe 
(e.g., ROM BIOS information)." CSPI 
repeated this as.se:rtion over the phone 
and denJed that it was just a DOS pro­
gram witb an OS/2 name on it. . 

For those who don 't follow OSJ2 reli~ 
giou ly , the compatibility box i just the 
seotio:n ofOS/2 tll l run DOS program ·. 
Saying a. program must run in I.he «Jm~ 
patibility box is the same as saying lhat 
jf ·a DOS program. 

Come on, CSPI. If you haven't gouc:n 

'ILLUSTRATION : DAVE. RIDLEY Cl 19 8 

round lo wrili ng the OSJ2 version yet, 
ju t :say so . Don't tell me lhat ~twas "de­
signed" for the compatibility bo~ be­
cause of "com1enience" (to whom?). For 
a program that's "designed" for OS/2, 
if ,got some odd foatuFeS. For example, 
it can't n:cogn.ize a VGA, and the VGA 
appeared before OS/2 did. 

HeJpMe aJw· tells me that an my OS/2 
.EXE files-programs written to run 
under OS/2- have a "bad .EXE check­
sum." Yes, the cllecl<:s1un look wron.,g j f 
au you lcoow is DOS. OS/2 uses a new 
.EXE format, blilt HelpMe hould know 
that. There are many such peculiarities. 
It doe have some neat feature • though; I 
hope the comp.any writes a real OSJ2, ver· 
· ion soon. 

I'm burned up about Hc.lpMe, but 
what aboul California. lO Pak? Well, the 
l 0 programs are 0St2 programs. They 
are sort of Norton Utilities·ish. There are 
a few file browsers, hexadecimal and 
ASCll · a few smart file-compa:risoo pro­
grams; a direc-tory program; programs 
that display the file aUocation tab e, the 

environment, and llte contents of mem­
ory (induding extended m.em.ory!); a dis­
as embler; and a sort program. 

The display program aFe i.nteresting, 
bm they're less informative than Nor­
ton' . Additionally, !hey let you look but 
not touch-yoo can't edit anything with 
them. The dis.a embJer is better than 
Debug' , but Sharpe Systems' Master­
Key program is much better, although 
it ' currently limited to DOS. The ort 
program i limited, lik£ DOS' , to files 
no larger than 64K byles. 

OS/2 Apar theid 
There's not only fake 0Sf2 ooflware, 
there's fake OS/2 hardware. OSl2' 
local-an;a-ne.twork control oftware i 
called the LA Manager. Like aJ I net­
work ope.rating sys.terns, it requires pm­
grnms (called dr,il•:erg) to taJk to pecific 
devices. If you have. an XYZ LAN board, 
you need an XYZ d:river. The theory is 
that eventually all LAN hardware ven· 
dors will write LAN Manag rdriven for 

CQ/Ui""(d 
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(Adafklgusl ll, 19'10, &elDI 3685, T111!J9, 

IJ '™' SWe$ Code) 

l . tleofpoi~tioo: BYTE 

2. D1.1o o{flli11g' SqMembt:r IS, 1988 

3. Fttq11tM)' of iwle'. Mootbly wiLh additiocul 
imlic in O.:mbo:r 

3A. 'umber of i.uues puhlimed llMll:ally: 13 

3B. Anm•l~pm: m .95 

4 . Loeatloo ot kMwn orr1« ot pllblia1iori; ooc 
Phocnl1. Mlll Lant, PtiCJrboroQ&ll, H 034$ 

~ - Location of hcadquMttn or· gcm:111l bwincss 
offw:a of lhc pWllWw:r. ~icGR"A'•llll.I , Inc. , l.Zl I 
Avaue otlhc Amcricu. New Yoct, Y 1002:0 

6. Namc1 and lldd-otpublimcr, cdlwr, ud 
llllilUJJina cci'ltor. Publialict: J. Burl 'f~ 
Pbocfl1 Mill Lt~. Puerboroop, JI Ol4S8; Edi· 
lllr. Pmd L:aqp-Onic Pbocoix Mill Lule, Peter• 
bof'OO\gl'I, H Ol-$S3; M~nagin11. E.dilN: Ole.no 
HMtwj1-0nc l'bocnlx M ILi t...De, ~~p. 
l'<'IJI OlotS 

1. Owmcr: M:<ltiW·H1ll, .loe.. t?21 11- or 
!he Amctk:u, New «k, N'Y 10020. Swekholt!Lr1 
~ I percem Of mort ot tocli: att: Doo.a.ld C. 
!.kCJDJ.&> Jr.; Katold W. McGnw J:r.; JC!bn , 
M~Grn•; W ill i11m H . M~Ort.,.·; h1ne M . 
~; El~ Mi:Ortw W•ter: all cJo 
McOn.,.,•·fllll. Inc.. 1221 AYHlllOofthc-Amtrm, 

!!Nl York.. NY l.0020. TWl:'.ntidh Ct'JJtuiy lll"U· 
IDft cfa. us Trust. 770 B.rntdny, New Ym, NY 
10003; P~r U F'und <:Jo FNBB ~ts, I 
FillliDCill Ccn~i:;r, lloslcD, MA Ol t L I. 

, KDO'li'n bmdholders. 111".lfl~. and cxhcrie­
ruri.cy haldl:n. OW11l.11g or boldiog l pcrocnl or moan: 
oflDU.l alllCllllll of boodJ, morlPFJ, or (J(bcr KCll· 
riDc:s: Nooe: 

9. Not ~ppliable. 

IO. llxltnt UK! na.w:11e ofci=la1ion: 

..._l'lo. 
O;ipio>&dl 

I Duma 
~ 
ll 

A. T No. c:q,..1 Ptimd ~S6,700 

11.PUIC~ 
L. SOB dm... 11111 
aanim. lltnt ....ion, illd 
-
2. Wiil.....­ 148~" :W)AO 

m.no 
)d,49' 

c. Ti Nii m.n> 4,.ru 
D.Ftee Dbc'1*1oo b)o Mail , 

c:.rm. « ~ Mwu; 
Samiib. c-~~ .. 

OUn Froe cop;.. . _. 

e.i Dbtmlillflaa . ····· · ­

P. cap.. !Cit Diiliibutlll 
L.Ol&>om.,kA-. 
CIMlllCOll , .,,oik<I tfw pri1t· 

ll . I ocr1if y 1hauhe w~ made by 111e OOw: 
are corrccl 11.DOi ocmplictc. 

-J. Burl TOOlro, Pu.bl~ 

I.heir ooard ' so !hat when you buy a 
boa_nl, )' OU also get a disk wil.h LA 
Manager drivers on it. No malter who e 
boards you' re using, t.he LA Manager 
wiU run fine on. it, p1m~ided you have a 
LAN Mft.flagerdriver for that board. 

Now, l have the beta LA Manager, 
and I'd. li.ke to try it a.nc:l teU you .how it 
work . Unfortun.a:toly, no LAN vendors 

I are shipping LAN Manager drivers yet. 
Microsoft atltempled to solve th i prob­
lem fo:r developers by including drivers 

for several board , to serve as a topgap 
until the \'elldors get around to shipping 
their own dri \l'e-rs. Unfortunately, all the 
boards that Micro oft sh.ipped drivers for 
are pretty xpensjve. 

One uch board i 3Com' EtherUDk 
Plus. a nice Ethernet card that has a not­
so-nice price ofS800. So I was in~erested 
when a company-let's call it Company 
X--cJairncd that it had developed an Elll­
erLlnk Plus clone that. l could buy for 
about $300. Hot dog , I thought-for 

Ustliug 1: Tliis program, a 
paraphrase ofthe one in my 
September colunui, allocates 
andftll:r an array ofintegers. 

.mm BIGIJ {original proqramj 
rem Ex.a.mines vi rt.ual memory • 
mm N.o-cds /.th COIT\PH r switch 
defint. a - -z 
re~ .SDrnllM:!C 
r s INCLUDE : • bsedo:!pe . M • 
.retcodeio do~11<1 i l (merr.~) 
if COtmltli'ldS• m~ chen 

input "ac~ay dl~n~ion•;ad 
@loo 

d-v l (co~rid.S) 
pr int "U= 1r<9 di cnen:i1on "; ad 

e.od if 
c:4 ti.lier 
dlm a (ad, ad) 
for i - 'to ad 

or j•l to ad 
a (l , j) •lOD 


next 

ne><t 
b'-timer 

print •Total t l 1!'1!!: 8 ;b,-c , 


Llsti.ng 2: This program dQftS 
wliat the program in .listitJg I 
does, bl41 much faster beca11se il 
traverse the array .in an orlkrly 
manner. 

tern l'lIGJI <modHied. pr09C'~l 


rern E:xamlnes virtual mor:y . 

rem ~eeds /ah c:orrpller switch. 

defint a-~ 


rel'.ll $0 'f.'lA."1lC 

re S <:LIJD£:':bsedospe .b1' 

i:etcod.e- dos-mavail {memO 

H comMIKI$• "'' then 


input "array cilmension" ;ad 
else 

ad--val(comnandSI 
pc: lnt "Osinq dimension a ;ad 

end H 
c&-timer 
d1 d(4d, 4dl 
for i • l to ad 

fol." j•l o d 

4 ( j , i)•l00 


next 
b&•t. 
print ~Total t.1 : "; b ,-<:, 

Table I; Raulrsfor the programs in listings I a11d 2, and a comparuon of 
virtual memory ro real memory perfomiance. (limes are in seconds. ) 

Array 1lze BIGIJ BGJI ln-memo·ry Retlo 
(ln lK bytn) time tlm.11 time B IGJl/memory 

10 
40 4 4 4 
90 8 7 8 0.88 

160 13 14 4 1 
250 22 21 2 
360 31 31 3 1 
490 1694 47 43 .09 
64·0 19,780 84 55 1.52 
am Years 106 70 1.5 

1000 149 87 .7 
1210 84 06 1.73 
1440 220 126 L74 
1690 261 48 \ .76 
1960 302 7 1.76 
2250 349 96 1.78 
2560 397 224 .77 
2690 4-50 259 1.73 
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$600 [ ca.n _ l up a two-node LA that 
will run LA Manager wi.th the software 
I've got. 

Bejng older and wiser, I figured I'd 
doub e-ch ck before plunking down my 
$600. So I called the manufacturer to get 
the whole slory. Afte-ra wee.k ofcall and 
promises that I'd becaUedback, I finally 
talked to someone who oouJd answer my 
question . 

"Is )'OUt board EtherLink Plus-com­
patible? Wi 11. it run the 0Sf2 LA Man­
age with the EtherUnk Plu drivers?" 

"Let' see here ... no, you can'·t use 
Etherlink Plu drive.rs. We uppJy 
dr'\'ers for our board for most networks, 
but 11ot yet for LAN Manager," replied 
the voice at the other end. 

Puzzled, I a5ked, "But ifyou can't r-un 
the Etbe:rLink Pl'u LAN ~rdrivers, 
and you don t supply a LAN Manager 
driver for your board, how can yQU say 
that you upport the LA ·· Manager?" 

·•1 think we mean that we upport the 
LAN Man~ger kind of l'k:e we support 
Nelson Mandela," he c::hnckled. 

Caveat emptor. Or. mllfie appropriate 
for this bllSiness cave can.em (bev.-arc al 
the dog). 

Virtual Memory Revisited 
Yoo can ''t l11l t 0812 software vendor , 
you ca.n 't trust osn hardware vendors­
you can't e n trust OS/2: oolumnist:s. I 
discus ed OS/2' virtual memory capa 
bililies in the beginning of the September 
column; several readers ra.i ed que tion 
about the program J u ed. Here's more 
on lhe ubject of vinual memory and an­
other look 11t the tesl-

Fi rst, here' _ ome background_ Vir­
1ual memory under OS/2 i segmenJ-or.i­
ented. Segments., I have dis.cu ed, ·can 
be up to 64K bytes in ize. {They can also 
be smaJJec, but for d1J discussion. let' 
assume Lhat Lhey're aU 64K bytes.) Pro­
gnms or data :tru'Ct11res larger lbaD 64K 
byte mu t be divided into multipl·e 
segments. 

Let' ay that a computer running 
OS/2 has enough. memory for lOO seg­
ments ofprograms {and associate<! data), 
that currently running programs account 
for an l00 segment , and tbal you try to 
load a program that need one egment. 
A DOS-li e operatiJ18 sy tem would im­
ply say ''out of memory" and refuse to 
lo d that lasit program. 

OS/2 in tead nvaps one segment to 
disk (a: se-gment that hasn't be~n used re­
cellt y and so. as a rough rule of thumb, 
probably won' l be needed oon) to create 
one segment of rea.I memory for the last 
program. The swapped-out egment 
might belong to, for example. Excel, 

Item 

n·scussed 


Callflirm ,a 10 Pak .. ..... . ....... $99 
HepMe .. ...... ....... ..... . ....... $99 
CaUfo.mi Soflware ProdU-CIS. DC­

525 C briJlo Park Dr. 
Santa Ana, CA 9270 l 
(714) 973-0440 
Inquiry 1()09. 

f'aste.r·Ke ........... . ...... .. .... $80 
Sharpe Sy. cm ~rp. 
2320 BSt. 
La Vemc, CA 91750 
' 714) 596-0070 
Inqwry 1010. 

which you loaded hour ago and haven't 
dolle anything with si nee. If you start 
usi~g Excel again OS/2 w1 1 re tote: th.at 
segmem from disk (swappi.ng oot some­
lhi.ng else- that hasn't been ns.cd recently. 
if need be) . 

Thi works Ric-ely. as long as you have 
segments that have not been used re­
cently. If the least recendy used segm _nt 

hasn't been touched in an hour, .wapping 
it to disk is a safe bet. But suppose Yeti 
touch every segm.e:nt every few seconds?' 
[n · uch a case, the ope-rating ystem 
thmshl!S-d:iat i , i.t spends so much time 
5"Nllpprng segme-nllS that jt accompli he: 
little reai work. 

The virtua] memory tes.t in eptem­
ber's co111mn-parnphn1sed here .a:_') the 
progr m BIGIJ io i ling 1-inadver~ 
tently caused the operating sy tem to 
thrash for that re.ascm. It' a consequence 
of the way BASIC ]ays out 11 two·dimen­
iona1 array and the way BIOU acce: se 

the elemen of that array. If the dimen· 
sfons of an array 8Jl'C t and j , we like to 
view it as a tab1e~1 rows by J column . 

But i11 memo.ry, it' a linear amry of 
elements. The.re are two ways to iinear­
i:re the table-you can lay all. the rows end 
to e:od, or all the columns. encl to end. 
BASIC does ·the lauer, but BIGU act a 
though it did tlic former. Memory ac­
ce es are disjointed: they're scpa.ca.ted 
by the :number of eJement in a col.umn 
and as the dimension_ of I.he array grow, 
that separation eventually ex~d lhe 
ize of a segmen~ so that each access re­

quires a segmeru SV.'ap_ 
The program BIGH (see Ii.sting 2) lra­

ver es the -nay by columns.. As a result, 
me:IDQry accesses are sequential; when 
OS/2 lo.ads a segment, it can use it for a 

while before having 10 swap in ano1Jier 
one . I ran BlGU and BIGJI on a machine 
with little memory, to force disk swap­
ping, and again on the same machine 
with more memory, where virtuaJ mem­
ory was deactivated. As table I hows, 
BIGJI performs in a very acceptable 
manner. Under these ·condition , virtual 
memory is only about 70 pcl'CC:Ol Jower 
than I'eal memory; that' a reasonable 
penalty for the extra capacity. 

By the way, virtuaJ memo:ry i 11 't just 
a way to !oad more programs than win fit 
in real memory. It also lets tho e pro­
grams use more data than can fit io real 
memory. Th.is is something that many 
DOS prog:nnn already do. For example, 
I u e the IBM Personal Editor, w.ll ich can 
edit a file larger than 640K bytes by 
swapping some material to 11 disk file . 
The iicrosoft DOS Llnker employs a 
similar lrategy when .it crea~es a temp<1­
rary file during large link _UntiJ n.ow. 
every application prognun that provide 
tbjs capability has had to supply iis own 
virtt1al memory oode. OS12's built-in 
virtual memory feature frees application 
programmers from having to continually 
reinvent this particular wheel- and 
that's what 1111 operating s15te:m i for. 

Thank very much lO the people who 
wrote i1:1 asking about vi.rtual memory 
lllfd the te t. 

OS/2 Tip otthe Month. 
A few months back, I discussed Lhc order 
of de ice drivers for the COM ports and 
mice. What I didn 't mention is that i you 
M\l'C 11 seriaJ moose, you mu l u.se either 
the COM driver or the serial mou e 
driver- not boLh. QS!2 will use the COM 
port as ,either a serial port or a mouse 
port, depending on wh.ich driver you ell 
it to load. 

If you tell OS/2 to use both drivers, 
and you insert the DEVICE=COM­
01.SYS before tile DEVICE ::MQUS­
A02-SYS, you'll get an error on the 
mou e driver . Do it Lile other way 
around and you' II get an error on the 
serial driver. Thi me.an that ifyoo, like 
me, sometimes use your COM 1 port for 
modem communk-ation and some.times 
fo:r mou.se oonnectiQl'I, you muse change 
your CONFIO.SYS and reboot. • 

Marie Min.a.si is a managing partner al 
Mou/um, Minasi & CompMfJ. a Co/um· 
bia , Maryland, finn specialfr.itig in tech· 
nical seminars. He can be nach'l'lti tm 
B!X as "mjminasi. " 

Your questions and commenss are wel~ 
come. Write 10: Ediror. BYTE. One 
Phoenix Mill Lane, Peurborough NH 
03458. 
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CONSIDER A DJELL 
SUSPICIOUSLY LOW P'RICEO 

0 ur 3 6:ba ed ystcrn 310 i priced about 35% le s 

thm comparable systems. Whlcb may make you wonder if 

we've left something important out. Like, for c ample. high 

pcrfoanancc. 

Well we haven't 

This advanced 32-bit machine is fully IBM. PC compat­

ible . And ha all the latesc te hnology. Incl udi ng a ca he 

mcmruy cono:oUcr a.nd high performance drives. So it's among 

the fustest 386~based systems available. With more advanced 

fuuun:s than you'd get in sysn:rns matlist for up to 3000 mOR:. 

Like Compaq's~ 

lf you look at the ~1'ccificatioru on the m:x.t two p.:iges , 

you'll see what we mean. Because this is the ~y~tem that 

PC Magazine (6/14/8 ) de ribed 'fu t enough o bum 

the sand off a descn floor.' 

But as ~·ou'll soon see, speed isn't the only reason to buy 

from us. Or even the best. 

THE msr PER o ·_, COMPUTER 


HAT sTRULY PERSO AL. 


When you order from Dell, we custom configure · ~lem 

ro you.r c::<ad pcrsonaJ specifications. Afte r an evaluation of 

your bwiness needs, our knowledgeable sales representatives 

will hdp you elect the features that are right for you. After 

your sy tern unit is custom built , we bum·in everything, 

3.dd-in boards and all, so the c:ntirc sync:m works pc: e cl y. 

ToLL-F'REE UPPORT AND 

Analyzer, a complete set o di3gnosti tools. o troubleshoot­

ing is !!asy. Jn fuct,. most problems can be .resolved over our 

toll·me support Ji ne. It's sra Cd by Dell's own e:xpen tech.ni­

cia ns from 7 AM to 7 PM (CT) every business day. And 

there's no extra charge for th.is servi e. 

And if)'DUr S)'Stcm rcquin:s hands-on service:, a technician 

from Honeywell Bull will be at your location the next bmi.· 

ness d y. At. absolulcly no ha.rge to you? Bcou e in luded 

in the price ofyour >:>stem is a full y~.ar ofon- ite service. 

lb ORDER. Pl.F.ME Cw. 

,800-426-5150. 

I CANADA, GAU. 800-38%5752 

But that's not JI. You're also protected by our 30-dJy 

moncy•back guaramcc. And our one-year limited warr-;mty 

on parts 3Ild workrn nship. 

A.No I You Snu THINK You G ET 

WHAT You PAY FoR, Co sroER Ttt1s. 

When you buy or lea:se from DeU , you buy directly &om 

ur m;inu a tu ring ciJiry in Au tin, Tc.:u , Which means 

wi:: d.imi.natc dea.l er markups, allowing m to give you a lo t 

more 386 for less. We can even design J custom l<'.a c: plan for 

your busi tH$S, which gi~-es )'Oil another way to save. 

OfCOlliS(', giving you more computer for fess 

money is tr.e idea behind f!'.l'e.ry Dell system.
ON-SITE SERVICE 'DELL .Review all of them on the next tw0 page: 

INCLUDED I THE PRICE. COMPU T ER Then call us at (800) 26-5150 to order the 

E.very Dell system includes tbe Dell ystern system th t\ righr for you.CORPORATION 
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TO ALLAY YOUR SUSPICIONS, 

THE DELL 20 MHz 
3 6' YT M 310. 

For bwinc" USl'H who n«d ,; 1861)"'­
taTJ, lnH c bc51 wmb1 rull(ln ofpc~ 
[omun~ J.n.d vii~ J.valWI • Running 
.11 ZO 1Hz.. i bn~ ntw I~ I per­
form.:an t 10 comnl{'J: 1prt..1d hetu ad 
d.1ub.m~. With 1t high pr: orm.1ntr: 
di~ dm~ lnd Jn d Ad an .ed 2l 
C.uhe emery Controll~r.this 32-bi! 

u~m is m t:Mn lhc IBM !2 
Modd Bil ~nd 1hr: Com1m{ JWZO. & 
you mighl apect, it nm win~ sofit­
M~ .n ,cnttmd hi h ~td. h aho 
wdl-JWtcd or d op publll.hi~ .pp1,. 
CJllDnl,. or J. ~t:l\'llli f'i t ~r. 

0M10NS: 

:ANlflAllD Fl!.ATUii.ES: 

, iop 111n111~a1 2lJ MHz. 
• I MB or RA • ap~.nihhlt to I MBf 
I ·IBtoaJJWm bomfl. 

•&gT mode 111tctl~memo!')' rdm 
• ln1W"1rrd climttc ml !IQ\ riclm roo1rolkr 

111uyucm ' 
liwlo.1d 
.s·1. ta 1c elm~ 

• l'nli:gn~hi&fiJXrfurrnm« 
2tt on J)'ll{m lloiitd. 

• Eoh~n«d LO!ehy keyboitd. 
• I d 2 l.fNI pom i111tgrmd an 

) 

Om NS: 

Tm: DELL U.5 MHz 
Y TIM 200. 

Agrr:.1t v.iluc in , He 1um:IAT tom­
pa.tibk An 80r2U rompukr Mlnin al 
]!Zj DU. lusc mputr:r ·i complc1c:ly 
Micimoli M -DOS and MS OS/2 mm· 
p:i11ble.The Syucm,200o4i'cl5 high~ 
drive option , indunry nanc!ml com• 
pitiblc BIO .and on· j ~ smicr. AJ 
he · c.ompunnguid o ibis c.om­
putu's p~. y faitu~ 
S!)(ed and low 00.11 111: l- key im1t1 
11Tec1i ng )'O LJr purchatt di:.ci ioo, thi5 
m1chinr rnigh1be,tbc idc3 Ichor ~e for 
)'OUJ tee:' 

Omo: 
• lnt~I - 7 111.11~ ttiplOCCllat 

• 5 t1 KB ii.AM upgndc 
-fat11 $991.1 
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P EASE CALL 800-426 -5 50. 

YoUR TOTAL ·ATISFAcnoN Is G UARANTEED. 

Dell offc Hornplcte line systt'tru, periphcmls.tnd softw.m:. 

Along with omcthing quite unique. 

Wha teYer ) u ch005c, )''UU must be •bsolu tdy, 1oul I y utis· 

fie~ with ir. Ifnot. imply return it with.in the lint 30 ch~ for 

a monl!)'-OOck refund. o quC'$tions asked. We caH this our 

Tomi ati.sf.u:11ion G1,1.1rnntce. And it's just one fucel.ofa ~rv­

in, suppon, arrancy :and lc;a ing progr.im that's the most 

comprrhcmi>-c in the indumy. 

SuPPORT [s A FREE PHONE CALL AWAY. 

Ako kndudcd in your sys.tern price is ourtoll-fm: support linl!, 

where our team o te hnical C'..'tpert! Oln 3 tlSWCr your questions, 

or di~goose problems. The support tine is open e><ery business 

d;iy !lorn 7AM to 7 PM CI). Simply dial (800) 624 -9896. 

0 · -YEAR WARRANT'l 

DdJ ofkrs a one--~ar limi tttl w.i r:r.rnty, which warrants c.ach 

system we manufu~ to be frcl! di! l!cts in ma1cruls 3nd 

wo:rlun:inship for om: fu I ye r. During that period we will 

~pair or ~pla e.any defuctivc products R"tumccl 10 our factory. 

MAYBE You HOULD. T .Buv Om AFTER Au.. 

r"Or a lot compmi~ lcJ.Sing OUf sysicms is Ul even be11cr 

idc~ . It Sl\'I: you 100% fimacing, so you don't lie up your 

w rking pie I. Or yuur JV3il.1blc CR"di1 lines. ( you know, 

l~ifm o en leis you enjoy tu: dv:1r114.gC$.) And wi: guarantee 

fix~d r::ita, w )'OU lcnow cx.:icrly how much to budge · l':"'t'I)' 

month. We c.:rn e'\.~ custom design :i lease plan to fit the 

a;ia 11c'l.-d\ ofyour bu.sinCM. 

So for chc c mplC'tc terms of our Honeywtll Bull rvm: 

Contn1n, atisfoction Guaramee, Warrancy, and Jelling plans, 

wri1c: Dell Compulcr Corporatjon, 9505 Arboretum Blvd., 

Aust.in, Texa 7 759-7299. 

WER PRINTERS A.No MoRE. 
The obvious compilnion for a high pe orm n c DdJ ~'Stem 

il a Del l laser or dot matrix printer. AJI print~rs come with 

30-<by moncy·ba k gu.rr.rnt('('. And be sure to JSk :ibout our 

so tw3re o crings, which inc:lude most popular I.bird-party 

appLications ais Mil DeU EnhMiced operating system software. 

E.R PRINTERS. 

Luer ystem 150, 15 pag~ pe.r minute : S5.~95. 

~er }'Stem 0, pages per minu1c: SJ,295 . 

L3~r ys1cm 60, 6 P'I&~ per m tnulc; S2, l95. 

All De U laser pri n tcrs come with I . 5 MB RAM, fu II-page 

300 DPI graphics, and have 31 ~•~nd.ard fonts (J re jdent and 

24 down-loadablc from diskette). Dell I.a er printeis also pro­

vide Hewlc1t·Padwd ~rjct; .Epson/Fl(. IBM Propri11ter" ~nd 

Diablo 630 emul tio11s. 

DoT MATRJX PRINTERS. 

Printer System 00: S699.95. 

Our high.en resolution 1c:t and g,r.iphics, 24·pin dot m~trix 

printer. Draft quali ry at 200 cps.. L.ct1er qualil}' al 66 cps. P.i:ralld 

and se:rial intcmces. Wide m ge. 

Printer yskrn 600'. $41>9.95. 


9-pin dot matrix. Ora t quality ilt 240 eps. e;tr· lettcr gUJlit)' 


:it 60 cps. 17:r.illel intaf.1ce. Wide cam.age. 


Printer ystc:m 300: Sl99.95. 


9-pi:n dot maui.x.. Draft quality ll 144 cps. ear-letter quality ~t 


3.6 cp f"Our stand.rn:I ones. P.mlld imc:rf: c. .rmw rri.3,ge. 

Qp RA.TL G YSTEM OFfWARE. 

Dell nham:ed Microso .t• MS-DOS• 3.3 \ll'i th did: ache 

11d dm utilities; $119.95. 

Dell Enhanced Mic:mrnft MS-DOS 4.0; S149.95. 

Dell Enhanced MS• 0 12 Sr:md;.1ttl Ediii n 1.0: S324.95. 
- ------- ­

DE LL-------
COMrUTER ------ ­
CORPORATION ------ ­

Gorpoat""'- "l.acrt111ru ~CH ,i..~ 10011111., {mm Ho>n<y'WOSull SavlC< lcu.U11<11 1!Kllr oddmmW ~I •..cl 111ilop: dn~ 
AD com. · 11U.18Cl l9' DELL Grn.ll'LITEl! COIU'OILUTO.N 
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PRODUCT Focus • PE1 PLOTI'F.RS 

• 

For many applications, 
the pen plotter can ,t 
be beat-but choo ing 
the wrong unit can bring 
unnecessary headaches 

Stanford Dieh] 
and Steve Apiki 

- n. an produ:ct.5I industry where new 
can become obsolete before tlley're 
unwrapped, few technologies have 
held their appeal a long a.s the pen 

plotter. 
Architects and engineers prcfi r pen­

pl.ouer output, especially for laige-f. r~ 
mat. media. Por business presentations, 
il' hard t.o beat the $harp oolorS and ex­
cellent Jfoe quality of the old pro. 

Uoglamorous? Perhaps , but a we 
tested 24 plotter i.o !he BYTE Lab, sea­
soned computer v.ets kept wandering in, 
soagg.ed by the inexp.licable lu.re of an 
evolving plot. The.re 's something fasci ­
nating about watching these bizarre 
mechanisms pin and rattle like a Rube 
Ooldbe:tg contraption. 

Plotter Groups 
Peri plotter 8.Jl) intcl.ligent llltcllanicaJ 
output devices that produce high-quality 
graphic on a variety of media. They are 
o ten divided into three categories by I.be 
size of media they accept: mall fo:rmat, 
which can work with ANSI A- and B- i:re 
heets· medium. format, for C and D; and 

large format, for E. The letters refer w 
A SI i:re de: 'gnations: Ai the familia:r 
8~ by 1 l inches, and B is l l by 17 
inches. Succeeding letters arc deter­
mined by doubling I.be bone:r dimension 
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Plotters 
in Perspective 

of tlle next }(')W(!r size. Arch it.ecturaJ and 
lnteroat.iooal StiiDdards Orga.niiation 
(ISO) size spec~fications roughly con.­
form to lhc ANSI Sl.1100 rd . 

1t is also possible to group plotter by 
whether lhey use a f'ri.ction rol er, lat­
bed, or drum mecha.Ris:m. Frk:tion-roU r 
planer: rely o:n a grit whecl to move the 
papt;r in on.e lateral direction, while the 
pen moves mechanically along the other 
axis. Dnim plotters ax: similar, but they 
accept continu.ous medium and use a 
clamp or t1:11ctor-feed sdieme to hold and 
move the paper. 

In contrast, Hat.bed plotters anchor the 
medium while moving the pen along bot.lil 
axes. Each type has its adva.ntag.es: Fric­
tion rollers 8J'C imple meclianical ly and 
can autom.atkal ly feed paper; flatbed 
a~ reJarli.ve:ly qui.et. and the ~u.m is 
l.ess subject to wear· a:md t.he drum plot­
ler' s conti.nuoos-fec.d capability m.akcs it 
the ideal choice for chart re.cording. 

Io time..s past, plotters used a single 
pen and required con tanl attention. But 
the venerabl pen plotter has learned to 
adapt as manufactu.rers instaU higher 1n­
tclJigclloe, more ·efficient pen-changing 
mechaoisms, and craft)' optimization 
Leclin.iques. Hewlett-Packard' . plot lan­
gua..ge, HPGL, has become an estab­
lished indu try standard.,. and CAD soft-
1,1,.oare drivers are widely avai lab! . Th se 
changes have kept the peo plotter on.e step 
ahead of other prinli ng iccllnologies (sec 
Lbe text box "'SubploiS: Looking at Pcn­
Plotter Alternatives " on page l64). 

This month, we ta:ke a look at a cross 
section of pl.otters dW are ideally suited 
for microcomputer applications. We use:d 
nexib]e inclusion criteria 0 that we 
couJd sample from the broadest range of 
plotters available: We asked for medium­
or maU-fmmatrolor plotters, and we -'t 
the priefi cap at $6000. 

When Speed Counts 
Unlike a. newspaper reporter, those who 
depend on pen 1>clotters for their hare! 
<X'.lPY are o:ncc:rn.ed wilh only lwo of the 

five Ws, namely, when wiJI [get my plot, 
and what will it look 1ike? These lWO 

question are often of neady equal 
weight. Slow plotti ~g. especially when 
last-mimlle revi ions 10 the drawing must 
be made, i often intoterable. 

Mechanical factors. play a domina:nt 
role in determining overall throughput . 
Commonly quote:d spedftcalions, Ii.kl . 
maximum pen vdocity and acceleration, 
provide the most a-ccurale measure of 
throughput. High velocity wiU make ii 
presence felt on large area rills and Jong. 
straig.hl li nes : plots with many t ighl 
curves or short, unconnected .lines wi.11 
benefit mo t from high acceleration. Ou.r 
compfox CAD chedplot benchmark re­
quired both (see the te:icl bo:i: "Plotter 
Benchmarks" on p~ 176), and the re ­
sulLi.ng speed graphs (see figure l) reveal 
a close co:rrelation betweeo these specifi­
cations and real performance . 

Careful examination of the numbers 
reveals exceptions bowever(see table]). 
For e~mple, the Enter SP l 800' rela· 
th"ely poor performa!'lce is prima1ily due 
to a quabty-c:nhancemem feature , :shared 
by Roust.on Instrument 's DMP-61 and 
the CalComp Artisan l023 , k.11own. a 
con tant-vclocity plotting. Pen \'tloci.ty 
i mo t often listed as an axial measure 
(see table 2) . Whe:n plotting along a diag­
onal, however, spud is sub tant.ia1 ly ]n­
crc.asctl to the vector sum of the two axial 
velocities. These variances can lud to 
uneven line wei.ght , so con tanl-velocity 
plotting regulate lhe peed io all dire.c­
tions to no more Lhan axial. While the 
DMP-61 and Artisan 1023 provide a tog­
gle to remove the feature for checkplot , 
the SP1800 does not; thus, it perfor· 
mance is degraded. 

Acceleration heavily influeo.ced Lh~ 
~~llS. Wilh only half the peed but 
twice the acccleratio.n, Houston n: tru· 
ment's DMP-52 handled mall circles 
and curve much faster lhan lhe SPJ.800. 
Acceler lion pee are typically oot 
listed for flaLbcds, but they arc generally 
poor, at below l g . AU the flatbeds 
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IJUflled in lesser perfOfD141lces l1m.n their 
velocities \il'OOkl mdicau: . 

Pen-cli-n,ging time, 1hoogh css publi­
cized, j another cruciaJ factor in mwti­
color plots. Drawill8 applicati.oos o£tcn 
plbt object by object rather than. color by 
color,. m Jdog doze of pen changes 
common for even ai modeniely comple,X 
plot . W:hile our CAD plotS were opti­
mized co require only o:ne peo change pc 
color. our piesen.tation gn.phics lest was 
not. and several plotters demon. u :ted 
u,pe io pen. changes. 

The mo t notable of diese was Bru.n­
ing" Zeta 8, wh"cli excelled D th.e pre­
cn.t.a~iom gra.phic benchmark . The 

Zeta 8' . plotting mechalti mtotes all .ne 
:pen in a moving cani·er aod peo 
changes require only a small shift in tlle 
drawing arm. Most pJottc keep pens in 
a cal"O\lscl off to the side of Ille drawing 
surfi when not in use, and the pen ciu­
ricr mu t move o f lhe page, sele.01. the 
pen. , and reiturn lo the active are '· 
Thooigb the Hit h~ p1ottcts and Hou too 
hi u-umen:l's PC Ploncr 695A also pro­
v'demoving ca.r:rier.i, their meclumi mi 
less effici~nt i:n that dley requ"re moving 
off the medium. 

Pr·oce io,g :power l o comes into 
pl y. espc.c-iaJJy on the larger plotters. 
The two top performers on our beoch· 
mark • the Anis.an 1023 ud the DMP· 
61 ,. both U,Pplement ellceUent mechar.ii­
caJ pees with 32-bitCPU , iD contrast to 
the more common 8~biii prooessor. The 
Arti n l023, EJfllter SPl800, nd Roland 
DG ORX-300 I o offer pl.ot optimiza­
don through pen sorting or vector pre­
~noce-s ing, thougl'l ou:r preoptimized 
bcllChmark files did oot test thi featun: . 

The r~me die persona] computer 
spend driving Lho plotter is often mo.re 
critical than actual plot time, and a ]iqe 
data buffer can. cut that time dramati­
cally. 1'he DMP·-6J . nd Roi od DG 
DXY-. 300 pl.otters, with the largest b11if­
fer , freed op oor l"BM PC AT lolilel I be­
ore plo :ti~g was comp1ete. 
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PROD U C T F OC U S 

PEN PL-OTTERS 

Subplots: Looking at Pen-Plotter Alternatives 

W ilb 11he rising emphas· on com­

pute graphics,. competing te h­
oologics .airc bearing down ha.rd on pen 
plo·ters, oulti~ in •OO a lucrative mar­
ktl . Ptn plottx:rs ue banging tough, 
with a wealth , f admirable virtue : low 
ro i, high qua ity. media vena1Uity, 
and software oom]><ltibility. 

Though pen pfotters for microcom­
puter CAD applications range from 
$600 to I0 000 or morie,,) ou can .tnd a 
mfficient model for les_ tlum1 $6000. 
Pc p tc offer sharp color output i a 
reasonable pri.oe, bul lhey'rc relatively 

aw when oomparied to other printing 
tcclmologics. But just how well do the$C 
competing technologies stack wp·agllilUI 
die pen p oner? Hem's a look at some 
a.ltcmati 

E1Mtr0Static Plotter 
This device offers lhe ultimate in pbt 
throQgbput. ibs oo lhecJecuost:atic plot· 
tcr' prim head charge selected areas of 
!he paper, which then attract roner. 1be 

t of l.lis ool.ot ~ plOlW 
makes ii an attmctive al ·.\'C. •!!:SpC" 

dally for bqe-mediwn ~· 
Only higib cost lcceps lhi leclmol.ogy 

from boommg Pri"8 typkal y nmgc 
from $12,000 for the l 1- by l7-:i11.ch.for­
mat 1.0 as mocl:1 as $120,000 or more for 
larger form . The need for dielectric 
paper further ups lhe anl.C., HORVer, 
me potter' imp . sive speed open the 
door to mwfu er ClWOrlcim,g, lh'U 
alalihing: the COS!! per user. M11Dufac­
um.rs aJe beginning to respond t m· 
dvantagc l>y offeri1q1 multiple .inter­

fa.oes, incl ding E1huncl. 

Electrophotography 
This up-.and-comitng technology Q o 
~rates 1nr:ier-lms.ed oo.tput, but it uses 
a ligJ:tt source to ch rge ek~ed mas of 
me paper. !Lasers .llJl'e I.he most common­
ly used oorce, but devices using LEDs 
and liquid cryslal shutters arc also avail­
able. Drivers for CAD appllca:ti()ft have 
yet to prol"fcr.a:t , but th i hould 
change.­

Elcc-tropho4:·0grapbk devices provid'e 
fast th..roughput at high rcsoluti.oo. Some 
row boost OUlpUI at 1200 dots per inch. 
Compared rn eteetrnstatic devic,es , 
these devices arc ~pen iVill, us1:1ally 
tau·ng iD range from $4000 t over 
S2-0,000 for high~re olulion model . 
Their major d wbact isl k. of color. 
Look for to?or technology U> come lo 
market SOOO=aloog wilih a major prfoe 
hike. lnitia ly. yoo can CX:l>tct prices io 

range from SlO~OOO co SJ'.20,000. 

Thennal T'ca:nsfer 
Tkc:rmal· tr: n fer p:rinte:n.. ·re slow'y 
entering !he plnuer l'CJlll with lower 
prices and hu'gur fo:rrnms. This t:ech[l()]­

ogy uses iodivid'ual hes.till! elemenis to 
liMlt color wax and fuse il lo dl.e papt::r. 
Co!o can be riking, but the look and 
f.eel of l'.her.mAl-h'!QlSfer olllpul is highly 
1:1bjecti.ve. Resolulio.o 1ypic-11lly f ' s 

within me l(i().. to 300-dpi ra.og.e, while 
prices ran,se· ·from $300 to $0000. The 
major di:sadv.anL~g~ hen! is the bigh cm1 
of upplies . 

Uqwd lnk·Jet 
Reliabi1ity problem have 11hwaded the 
promise of ink-·el te.cbto.o!.ogy. ~'C:r 

models belie I.hat reput 1iun,. but low 
resolution and low throughput u:e till 
legitimate gripe .. One type of ink·je-t 
printing is the <:-011tinuous· ue.am me~ 
ext High pressu.rie propel treams of 
co or and black ink from print ooules, 
wli.jle elective chacg.e derctmio.c 
Which mas of the paper will auract the 
ink. Drop-on-demand prin:lers use tim­
ing igna.J to property ejcd drops from 
lhe n.ozzl . Prices fo illlt.-jet p .Ole " 
typically range from $700 to $1000 .al· 
thou,gh some pecialized lar:ge-forma1 
models can cost up to S?S,000. Supply 
c ts ate moderate. 

Ser'.ial Dot~lrix 
Vendo.rs arc souping p these macru.nc.s 
w:ilh 24-pin quality , expanded buffer­
ing, larger-format ha:ncHing (t~ca:l ly A 
ro C), impre ·siive imelUgeoce, and 
color. Supplies arc cheap., a.lid when the 
printer i o'l occupied ith ploUi.ns, you 
can do all the "WOrd ptoCCSSing c.horcs 
normailly associated with a dot-matrix 
p nter. Unforlunately, a fr:m buck 110 
longer fc>1118 a dot-matri~ printer on 
tJ!/ery desk. Willi prices ranging from 
$400 t.o $7000, these speciahy pri1nt:ers 
come with.a p~tag comparable.to mat 
of ~n plo!Jters. And ""'hile they're fut, 
they simply can't match the pen pk»­
ter's high""lua]ity output. 

Price~ ~-ell\' provitkd by Naomi 
Luft Ctzmeron, associar~ dirrctor of re­
stardi a1 Datd: /njonn01ton s.ervtca, a 
Fffiltham, Massaclauttl.$, raearch unJl 
publishi'lfg finn lhal specialiu.s in eltt:­
tronic·imagirrg .technolasi~s. 

Quality Control 
When discussing plot quality , irt' easy to 
get bogg -d dowt1 on mechanicaJ i ucs 
nd compUc.ated technical specifica­

Lions; yet, ~a tho final aaalysis, the most 
import nt ·elemenl in the quality equa· 
tioo are lso the most obviou. . Find 
yourself a good pen and a hoet of paper 
that takes the ili best, and you're almost 
home. 

Using a pen plotter sound simple. but 
annoying anomalies have a way of rear· 
i.ng up. Each p] tter .accepts a different 
r -age of pen-a.nd-paper combio,a;tions. 
Tiley even rcquin different types ofpen 

nd recommend their own medium. 
Once you've squared alJ that away, you 
must 11.ext tackle the problem of proper 
pen pressure and plotting speed. 
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If speed were Lhe only ronsidera:tion, 
most manufacturers would recommend a 
ball.poiol pen on a t.ranslucent mediu.m.. 
Quality uffers., tboogb, as area fills , 
Line quality, 8lld color contrasts arc a1J 
inadequate. Thi combinaltOl'I work 
best. for . peed.C:hed:plots, where quality 
is of minimal concern.. H~gh-quality 
bond paper and fiber-tip pens bl.end well , 
.and it' the one peo.&and·m.edium combi· 
n.aition lllat most plotl.erS wiU accept. 

However, the best medium for high· 
quaUty plots is velh1m or Mylar; the be t 
pen, Liquid i.JUc: or cenunic. A plot'l.er, n.o 
matter how impressive its resolution or 
. ccuracy, will n.ot produce the Mgbest­
quality plol poss:ibJe if it doesn't support 
one of these combiootian . A our qu.al • 
ity 'benchmarks show , plotters that sup­

port only fiber on bond just can't match 
the quality of Iiq11.id ink on vclJu.m . 

Once pea and medium tandards arc 
md , three main lechrucaJ specifications 
come in Lo play: resolution, repeatabil­
ity. and accuracy. Mechanical 1'C80l11­
bon. me ma.Uest move a plouer can 
m lee in any di.rcction, differS from ad­
dres ble resolution, the mallest move 
allowed through user programming. Ad· 
dressable resolution is the most meamag· 
ful pecifica.tioo; moves of such maJI 
increments will u ually be directed h)' 
software. High resolution enhances con· 
i tency and aJ so makes ares appea:r 

smoother. Mo t of the plo«C'.rs support an 
a.ddres able resolution of0.025 millime· 
ter . The CalComp Artisan 1023 and the 
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SEE THE FULL SPECTRUM 

SOTA VGA/16 Delivers It. 


SOTA Technology - a pioneer in accelerator board 
tecbnology- now b.rings bigb-speed, bigb-resoirJtion 
graphics to you,r PC. 

SOTAVGA/ l is de.signed to optimize the perfonnance of all 
popular software. tis ' industry leading 16-bit memory and BIOS 
interface, is designed to take advantage of lhe extra perfonmmce 
offered by 2861386 machines. In fact, speed in~ ofop to 
400 % f~ter Lhan the 18 ~ GA are realized. 

In addiUon to being f~ter, SOTA VGA 116 also gives you more 
oolors and resolution than IBM VGA. Base configuration in· 
du.des 256 K of video memory, enough memory for 800 x 600. 
resolution wilh 16 colors. Plus , it's upgradeab!e to 512 K­
si:mp.fy plug in lhe extra memory chips. With 512 K you get 
1024 X 768 resolullon in 16 oo!ors or 800 x 600 in 256 oolots. 
Software drivers are included for all your popular programs. 

The SOTAVGA / 6 is 100% VGAhardware compatible and 
runs current programs such as Windows 386 and OS /2 flaw­
lessly. It is also hardware compatible down 10 riegi.5 ter ievel with 
all pre-VGA standards such as EGA, CGA, M.DA and Hercules. 
Th.is means lhat virtuaJly all aisling sof[ware will nm wilh lhe 
SOTA VGA / 16 - and it insures compatibility wilh future 
soJ:tware. 

SOTAVGA t16 has two u1put oonnec10r-s for full analog and 
digital monHor support- not just anaJog, as some manufaclm· 
ers offer. And, ince many of today"s programs require a mouse, 
SOJA built lhis option righ[ on the board. No longer do you 
have to compromise an extra s!ot or saclifrre one or your COM 
ports to install a mouse. Simply plug it im S<YfA VGA 116. 

S.O whether you want 10 add pizazz 10 your business 
prescnrati'on graphics or vrew your s-vreadsheet in 
l32 columns, SITTAVGA/ 16 is the right choice, 

Ajler all, everything looks better in VGA. 
/!or more ttiform.atkm on I.be 

Sa!il VGA /16 please Cflli 8(}()~23 ·I /]. 
In CA 408-24 3366. 

SOTA Technology, lnc. 
65 N. Pastoria Ave. 

~~~1 16.iu lll!lcllluhlSOTAT<dinoq,_ 
OO!ct~~~--a/-~llllllll'a:I..... Sunnyvale, CA 94086 

http:si:mp.fy
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TECH*GRAPH*PAD PEN PLOTTERS 

Still 
trying to get 
Engineering 
&Scientific 

graphs 
from a 

Busjness 
program? 

TECH* 
GRAPH'* 

PAD 

Eltsy..:to·'1.lse technical graphing & 
plottingi software 1or engineers & 
sc·entists. Compatlble with Lotus 
1·2-3 worksheets, other spread~ 

sheets, PRN & ASCII mes, & most 
data acquisl1lon packages. 

Now shipping Version 3.0! 

• X·Y. Sem ·log. log/Log, Poor Plots 
• CuNe Fitting • Data Smoothing 
• Labels, Seate, & Color Control 
• ultiple X-Y Axe-.s 
• Error Bars • Greek Letters 
• Laser Printer, Plotter. Printer Output 
• IBM PC/)IT/AT, PS/2,,Apollo, DEC 

compatible 

CALL 

(6·17) 890-181,2 
Dealer Inquiries :invited 

binary eng.ineerin,g , 
100 Fifth Ave., Waltham , MA 02154 

1 
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R esolution, 
repeatability, and 

accuracy are the main 
technical specifications. 

Roland DG DPX-2000 d aim the highest 
resolution , ·1wice that of th norm , at 
O.Ol2Smm. 

Repeatabil i.ty meas ur·es how ae:cu~ 
rately a ploneT returns t.he pen to its point 
of departure. Bad repeatability resuJt ·n 
.mi matched corners and lines n.ot joined. 
The norm for repeatabilrty is 0.1 mm. 
Once again , tJie DPX-2000 che-cks in at 
wice the norm, along with th.e Hoo ton 

In trume:ot DMP-Ql and DMP-52. 
Accuracy de< 'nes a plotter' preci ion . 

lt tell you how C'Xll.Ctlj' a plotter will 
move a pe:n to a prescribed point. Pens, 
media, a:nd humidit :r" can aJl signi i· 
cantly affect a pl01te:r's accuracy. Most 
mannfactu re~ offer ovo numbers for ac· 
cu.racy. One number gives t.he accuracy 
a a percentage oftbe told move. Some­
times , however, the IDO\"e i so mall lhat 
lhe percentage for accuracy is no longer 
~-alid. ln th i c-ase,, a econcl number rep­
resei:ns the fiDesl acC11 ra.cy the pJouer can 
achieve, .regardle.s of the iz.e o the 
move. Some manuf'actu.rer don't publish 
accuracy numbers . 

Other speciii.catio.RS also come into 
play. QuaLit:y depends on proper pen se:1­
t1ng. Thi5 am be a tzying experience, es­
pecial ly ifyou're depend~ om a tbumb­
·wbee] or some other imJll'CCise mechani­
cal adju tme11t. So look for firmware 
co11trol of pcm p~sure, or better yot, 
choose a plotter that uses pe:n sen ing to 
automatically adj1'18t pre,ssu re and spe~ . 
Constant-velocity capability a so im· 
proves quality. This fea1u1e set your 
plotter to a standard ve; odty in both ax­
ial and diagonal dlirecoons, ensu:ri:n~ uni­
form. line widths an.d oonsistent output . 

Beyond the ,Specs 
Wha,t set a ploner ap r l from the crowd 
is more than j111St a combinat ion of good 
performa:noc rali ngs and broad pen and 
medium support From-panel controls , 
relfabl mechanic.al design, and interfac­
ing options ca:n make a critica.I difference 
be.tween an out tandi.ng plotler· nd one 
that merely gets the job dooe. 

We examined each plotter with an eye 

toward. bringing out th deu ils lhal di • 
tingui hit from !he rest of the pack. Our 
obse:rvat'ons are djvided into two sec­
tions, one for medium-formal, rloor­
tanding models , and the other for maU­

format de ktops. 

fedium.-Format Plotters 
OJ/Comp Artisan 1023: CalComp take 
no pr isoners when it ·OOmes lo prooessi ng 
power, packing lv.'O 10-MHz 68000s i.nto 
th is imprc:s ive model. The Motorola 
c.h ip contribute 10 I.be u.n.il' exccn ,nt 
speed spec . JI benchma.rk limes were 
rivaled only by the Houston lo trumenl 
DMP""6l . Add the l- or 2-megabyte buf­
fer option, and yoo 'U II.ave an extremely 
efficient plotter. And yoo w-oa ' I be sac:ri· 
ficing quality. The Artisan 1023 draws 
sharp, con i tent p.I ts on almo 1 ny 
medium . 

Automatic pen sensi:o,g and an eight­
peo removable carousel min:mjze tile 
need for manual adju tments, but. if you 
nee-0 to do o, the menu-drh·en liquid 
crystal dis play (LCD) will guide you 
aloog (see photo l) . The CalComp Arti­
san 1023 enjoys an excellent. :reputation, 
nd for good re.a.son. fs a solid product 

at S489S. 

E111er SP1800: Enter's low-en<l mode] , 
the $4695 SP1800, comes fully fearnrcd 
and has excellent pen and medium sup­
port. An outstanding front panel in­
clude a backlit LCD nd a comprehen­
sjve 23-key keypad. Our one complaint is 
that I.he display siis loo lOYt w read w id1· 
out toopi1'g . As with th Cs.iComp pl()(· 
ter, aU parameters cao be acce sed 
through Jaye;rs ofmenu . 

Pen type is sensed automat ically for 
default pressure and peed settiag:s, but 
lhe sensing mechanism is awkward and 
lends itself to user errors; You have to in­
ser l mall pla tic ta:b int.o the pen carou­
sel. in differe-nt comb"11ation for differ­
ent pen types. 

Excellent pl t quality more than made 
up for the SP t 800's disappoinLing speed. 
The trade-off cems in tentional ; 1.he 
on.it' constant-velocity feature can't be 
di abled . Other quality enhanccmenls 
include c u.rve·p louing a lg·orithm , 
which process all vectars in a curve be· 
fore putting the pen oo the paper, pro­
dU'Cing a moolher Uoe. 

Hewlett-Packard DraftPro: Hewlett· 
Packard ships two carousels with this 
plotter, one for fiber-lip pens and one for 
drafting pen . The plott r senses the car­
ousel in tal leJ and adjusts pen p ram· 
eters a'C.cordingly. If you ooed to change 

ronrinutrd 
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Well, almost 

everyone prefers MICROSTAT-11 


If you like using statistics packages that require a couple of dozen disks and a manual that 
reads like a Ph.D. dissertation, you probably won't like Microstat-11. On the other hand, if 
you need an easy-to-us statistics package that lets you start solving problems five minutes 
after ifs installed, Microstat-11 is your answer. 

Whe1her y Li u.-e ~lasti to suppon "I ur 
prcad.\1'1~"1 work nd reports, pure research, 

or n;rthing in between. Mia~l·H Rel l.S 
lw Lhc feature.\ undl pctfonrumce you 
di:mand: 

E3se of Use. Microsrat-H uses n 
1iuuili1·e menulng SJ'Slem (or program 
selecti n.. Thert i~ no oomplcx command 
langUJ.ge lo lc:am r upen.tj\•e troiniog COS15 
tu p:t) You11 do more Y.ork ~r with 
M1tm.t.at·!li1 bcc:ause it tnke.s fewer key­
:.i.ro&:. to ruxompl · ha given task. Fewer 
ki:)~Uukcs m~ fast.err~ and few r 
mi-;wkcs. 

;:.c,=~· Micmst.aL· ll p~ your data 
up kl right 1im • fllltet than oompeliog 
?aCUges - even faster v.ith 11. rnaih chip. 

And \lo'C gain 1his ~ildvm~gc wil.hout 
:iny I or cwracy. 

Cov r-aee. \Vbdbclf )'OU use simple 
descriptive 5talistia; or Stepwise mulLiple 
regr5ion, oonpam.ml'tric:s or A OVA. ~'ft 
M\11? the procedures you need. 

Compatibility, Creating data mes is a 
·o· p und )'OU CILli import ASCH, Dlf. and 
d&sc Iii Into Micro.sm1-lll. Results Cllil be 
savoo as ASCII files for easy iaoorpo111Lion 
into ;·0111 repo~ 

Microstat-11 NM on an lOM PC, XT, AT 
or compa1.1"blc with Sl2K or mfIDCJj', two 
lloppy clli,ks or a hard di~k. The pa.dmge 
price ii S3~5.00. If you're still 001 
conWiccd, try o demo disk f r S''U5 
(credited towum purcl!ast:). 

We ere so uie tba1 you1l likc Micrustal-U, 
we offer a JO day money back gumrantee. 
Ccnta.cl your sol'hr.-ue dealer or gi\'C us a 
call. (If you already own Mlctostal-D Rel 
1.0. call for d~ oo (ree update!) 

Ecosoft Inc. 
6413 • College A e_ 

lmlia.nnpofo, J 46220 
1-800-952-0472 • FAX: 317-251-4604 

http:Ccnta.cl
http:langUJ.ge
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Nobody Beats Our 

Printer Ribbon Pri'cesl 
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Computers For The Blind ~ 

Tallting computers give blind and visually impaired 
people access to electronic .infomiation. Th.e ,question 
is how and how much? 

The answets can be found in "The Second Beginner's 
Guide to Personal Computers for the Blind and Visu· 
ally Impaired" published. by tbe National ·s.raille Press. 
This comprehensive book contains a Buyer's Guide 
to talking microcomputers and la.rge print display 
process·ors. More importantly it includes reviews, 
written by blind users, o.f software d1at works with 
speech.. 

Send orders to: 

National Braille Press Inc., 88 St. Stephen Street 

Boston, MA 02115, (617} 266"6160 


NilP ~ • nonprofit braill~ print ing :11Jd pubHsh ing bu~c. 

P N PLOTIERS 

the. pen speed ma:.Il.ually,. you imply push 
a few buttons on the c<>ntro:I panel. ~­
planatory kon and c:lear documentation 
make featu.res simple to implement. 

DIP iWitches enable enhanced p.!ott:in;g 
features like ma:i:g.io expansion a.nd pe:n 
so.rting. If you run into a:ny trouble , the 
user's manual includes beJpful sections 
on troubleshooting, interfacing, and in­
te:rcoonections . The DraftPm fcU io the 
middle of the pack in terms of both piot 
quality a,nd speed, but its $3995 price 
males it an attractive choice. 

Hou.mm lnsrrwnent DMP-61: OclivcrriDg 
beautiful output at sizzling spe-ed, the 
DMP-61 scored top honors on both our 
qual'ty and throughput benchmarks (se-e 
photo 2). The 68000 CPU and al!I axial 
peo peed of 32 incb,es per second top a 
list ofimpressi¥e specs. 

The user interlace, th.oogh :som.ewha.t 
cumbe.rsome, offers a wide range of pa· 
ra.meters, letting you easily cu omize a 
job for specific needs. Por instauce, you 
can disable I.he consta.nt-\ltlocity opti.on 
for clieckploiS, then set .it back. on for 
final-quality oulfMJI:. 'f))t DMP-61 draws 
·is menu on paper, and you po.sition Ute 
pen over a desired option. It's oot as lick 
as an LCD, but h's also not as limited. 

The muJtipe-11 ac.cesso.ry, simple to in­
stall and to adjust, en.ables sh:-peo opera~ 
tion. Unless you have maillly mo:oo­
ch.ro~ appl ications, this upgrade i.s a 
necessity. We al.so recommend u.pg:rait­
i.ng to a ]-megabyte buffer. Houston i n­
strument offers the fully enhanced 
DMP-61 for S5445, an expensive propo­
sition. but one of the best buy around. 

Houston Instrumem DMP-52: This plot­
ter shares the DMP--6L 's user int.erface : 
The plouer draws a menu on paper, and 
you position the pen over an optioo to 
select it . AJthou.gh you sacrifice some 
time (and a &heet of paper) , you c.an see 
which parameters a.re currently l.oaded, 
andi you can rctru.n a hard-<:q>y rtt0rd . 

The DMP-52 aJso shares anoth.erchar­
acte.ristic with its more e1pen ive cou in: 
outstanding plot quality. However, un­
''ke the DMP-61, the DMP-52 dido•t in­
clude a multipen :ocessory. Si,nglo-pen 
operation is too slow and too awkward, 
and it elem.and$ too much user int-erve11­
tion-a big mim1 . It a.I.so Lacks the DMP­
61 's impressive specs claiming half the 
axial pen speed (16 ips) and a .c-ss power­
ful CPU. On the othe:r hand, it carries an 
attractive $3295 price tag. Remember, 
though, that the DMP-52 accepts onJy ar~ 
ch'teotural- ize drawings; so, for ANSI 
sizes, make sure to ask for lhe DMP-51 . 

COlitinu.61 
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Features that say value .... . 
Economical: : $1,000 less than other large format 
plotters. 
Compatible: Operates with aU popul r CA0 
software supporting OM/ PL. '" 
M ultiple Medi.a Sizes as smaU as 81h~ x 1r or a! 

large as 36" x 48'' eliminate the nt!'ed for . second 
plott~r. 

Practicall speed you c,a.~1 rea Hy m 4!: 110" per 
second assur s good drawing throughput while 
optimizli1g the speed at which most plouer pens 
can draw \vithout skipping. 
Repeatability and Resoh.1.tion : .004 assures qua.1­
ity sui.tab1e for the most demanding applications 
including PCB a:rtwork. 
Vacuum Pape!rHold D own. guara:n~ees p rfoct 
registration. 

On& 311 an ll:arkr &mu Cud 

Unique: X&Y rcs.caJing allows calibration to 
one part in 10,000. ld al f r appli(ati ns where 
seal is critical 

CALL NOW AND WE' l SEND YOU 
A FREE SAMPL PLOT. 

(415) 490-8380 Fax (415) 490-3906 

De.iler i 1q~iries invi.1 d. 

ZEFllCON 
4-0491 Encyclopedia Cirde 
Fremont, California 945 8 

ltad 1n USA OM/PL,.~ 1..wd~ltllil Hou.,.,,n lnnn1mcn1 
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PAOOUCT FOCUS 


PEN PLOT'TE!RS 


lBM 6184: At $4150, the 6184 resembles 
tlle Hewlett-Packard DraftPro in ju t 
about everylhi~g except price. Lile C:he 
Dra:ftPro, the; 6184 sooted credibly on 
both the quality and throughput bench­
1ru1.rk but excelled on neither.. 

'file carou el automatically deter­
mio.es pen velocity and force, but you can 
manually cb~e parameters from a logi­
cal control panel. DIP swiW'bes enable 
pen sorting and margin expan ioo, while 

fronl.and rear paper stops facilitate sim­
ple medium Joa.ding. As for docume111.a­
tion, ·we often found ourselves referring 
lo the weJJ-organized user's manual for 
general information (e.g. , proper pen 
speeds for pMLicu.lar medlu.m and pen 
type). It's an ~llonl man11al, but that 
doesn t justify the $1S5 difference in 
price be,twe«i it and the DraftPro. 

Numonics 5860: This eigbt-pe":n $3195 

plotter offers pdce a its most appeal i.ng 
feature. A slow pen-changing mecha­
nism CQl.lpled with .slugg:i h pen speed re­
sulted in uuaocepta.ble throughput in our 
test . The 60K-byte. buffer h.elps, freeing 
the host before the entire plot is com­
plete., but peed is still low. 

Unfortunately, th.e Numorrics 5860's 
slow throughput doesn't result in plot 
quality that . t.a.nds out. You mu t adju ~ 
pen pressure by turning a thumbwheel.,. 

table 1: For tts1.i11g purposes.. pwuers wtre grouped by site. The different ie.sts were optimii.tdfor speed or quality 
u.s1'ng CAD and graphics applications. 

Medium fomia.t Slmpl'e CAO Ule Complex CAD fll• 

Fln 1chwt11Q 
quality llCOfW 

· CitlK~t Final drawing FilMI dJ'llWlng 
Ume time qualft;iiC019 

Chtckplot 
tliM 

Final dmvlng 
~rme 

Houston lnstrumerf DMP-81 7 
Erner SP1800 7 
CalComp Artisan 1023 7 
Houston lnstrumenl DMP-521 7 
Roland DG GRX-300 7 
IBM61842 6 
Roland 00 DPX·2000 7 
Hewtett·Packard Oral1Pro2 6 
Numonics 5860 4 
Unrtedl novatloos Mural 8000 3 

2:34 3:13 e 
4:0 1 5:11 7 
3:12 3:42 7 
3:27 3:4 7 

3:-08 3;24 7' 

3:55 4c01 6 
7:24 7:37 6 
3:55 4:H 6 
7~43 7:57 6 

10:14 10:53 3 

24:39 
33:53 
24:45 

31 :04 
30:22 

34:27 
1;19:14 

34:46 

1:23:0 1 

1:25:31 

33:20 
43:34 
32:35 
36;08 
34:38 

39:40 
1;28:48 

41:19 
1:25:43 
1:27:19 

Sma1 !orm1t "'-.U.tl011 g1*pblQ Complu CAD ftle 

FlnaJ·dnw.lng 
quality ICOf9 

ai.cllplGt Flnlldmvlng Analdlblng 
llme Ume qwiffty K(Jf't 

ChKkplo 
tliM 

final drnlng 
1111111 

Amecican Graphtec MP3300 8 
Rolana 00 DXY-11C!Ol 7 
Roland DG DXY-13002 7 
AmericanGrapti ec PD9311f~ 5 
Hitachi 672-XO 6 
Bruning Z.eta a• 6 
Hitachi 673-BM$ 6 
IBM61B2 5 
Hewt~t-Packard 7550A 5 
10M616Qe 5 
Hewt'ett-Packard 7475Ae 5 

Houston losirument 695A1 4 
F ptsu lmageGraphe J 
En er Sf>60()6 3 

28:59 29:04 6 
20: 7 20:20 7 
20:05 20:51 7 

28:52 29:26 4 
3(1:22 30:30 7 

7:32 m 1 6 
12:46 13:05 5 

19:18 19:56 1 

19:35 19:53 7 
33:07 33:07 4 

21 :45 21 :45 5 
42:33 42:44 5 
29:02 29:02 1 

29:58 29:58 3 

38:01 
30:59 

29:55 
24'.23 
36:33 
15:22 
7:52 

15;14 
6: 9 
NIA 

NIA 
43:02 
28:50 
NIA 

40:52 

3Ul6 
31•:25 

28:39 
316:57 
20:21 
.2, :10 

19:19 
19:31 

33:00 
33:36 
47:35 
28:50 

23:36 

fllolitQ in IOl".od bot~ KCres U11'1Q 1"4 ~CAD ·lllf l'MCi.-IOilndi ~lllR aoolllol p~ graplU Ma b smal-brm.i PoclM 
~-tienar medat\11C<W1onalCliea 1 t-'IOb O(beosll ~b~...itilhl....,.medl!n~-~bt"*"'OOONI· 

Al ""'-••In"*-·Mocndl. 

Plotillft-.IMll<j ~Klllf·ml potWon ~ bonc;i b !he~..-id~ · pet"l!i on~b' Ille llNll aw.wo.a;apt-­
HO'l:U; I Bond Pt9$' ~by~ lnllltlmllfll-~. ill{ lt>ll ~ic<M '118110111, 

I~-t l\lll 'wilh fib!V·tlp pen& on melfl.m.boOO - ­
J F'tVil drBWilgl '-'OMlmll: pe<W 

• Bond and~ 1.-l ~- ....... ~by 8'vl*'IO in ~1otllllll. 
c~-~ - ~pen!. 

• FN ch.wingi.1.-d ~ p!lllll on -.nbond. 
'Han:l·nl! l*\OftrJcl/l!IJ bmld 111M U!illdb ~ 
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PRODUCT FOCUS 

PEN PLOTIERS 

and that just won 't do wlten plot qual.ity 
demands precise pen force. The plotter 
actepts 8 v.~ic!e range of pell and media, 
incl.uding A- and B- ize pa:per with. an 
optionaJ adapter. The 5860 was easy to 
sci up and load, but we can.' t recommend 
a plaiter with as many shortcoming as 
this one. 

Ro.land DG DPX·2000: Our $5495 DPX­
2000 flatbed pl.otter came with an ~p­
tion l sUlDd, but you can just a e iJy put 
it on. a desk , The plotting mechani m and 
electrostatic hold! can operate a.t up to 80 
degrees bove horizon.ta! to save space. 

Though performance was very poor, 
plot quality was cceptable. The unit ' 
flatbed design .I IS you watch for errors, 
and. a front-panel. Pause key c.a.n. h.elp in 
aborting a. bad plor . Olh r oonuoJs a.re 
limitedi bowe...er. and the LED displays 
o.nly .pen posit.ion. 

DuaJ Cen1:ronics and RS-232C porlS 
provide for easy interfacing. Other fea ­
tures include fully automatic pen sensing 
and extremely quiet operation. 

Roland DG GRX-300: The GRX-300, 
which sells for S5295, is another excel­
lent plotter in a crowded field . It' a fric· 
tion-rol ler model wit_h an axial pen speed 
of 23 .6 ipi>. It supports a wide range of 
pens and media.. 

The GRX-300 sports consi terrl.ly high 
numbers on.both speed and quality tests . 
The pl.otter sense pen type and automat­
ically adju ts pe:n speed and force. AU 
para.meter , including pen sorting, are 
ea ily adju t.ed from a m.enu ~driven 
LCD. It's a bame everyth.ing i s.o easy: 
Yoo may not even need the thorough, 
well-organized user' manual. With 
produ.cts like thi represeni:i:ng the norm 
for medium-format plotters, it's hard to 
make a bad purchasing decision. 

United innovations Mural 8000: The Mu­
r 1 8000 boasts some admirable features . 
You can mount it on the wall to ave valu· 
ble pace; it plots up to E size and be­

)'Ond ~ and the $2495 price lag loolc 
tempting. These virtue , however, can't 
redeem an ina:de~uate product. 

We h d a variety of criticisms after 
u:sti~g the Mural 8000. The unit takes 
only one pen at time, so you''-l'e got Lo 
keep an eye on it . II' pitifully low, even 

conri111J~ 

lgure 1: Pl.orters ranked by 
performance. Graphe.d values an: for 
repruentarive cher:kplm:s: a 
presmtaJiorr graphic for smalljormai 
plotters, and a complex C.A.D drawing 
for medium-formal devices. 

Complex CAO/file 

Medium•format pl'otttn·s 


Houston Instrument DMP-61 


CalComp Mi.sat! 1023 

Rol'arld 00 C3 RX-300 

Houston lnslrtJmenl DMP•52 

Enl.er SP 1800· 1 

IBM6184 


rrewlett-Packaro ora.ftPro 


Roland OG CPX-2000 


Numonics. 5860 


Unlit·9d Innovations Mural 8000· 

Checkplot time 

p~ ntatlc n gra,hlcs 

SmalMormat plottens 

Bruning Zeta 8 

Hilli.Cl1i 673-6M 

IBM6182 

Hewlalt·Pl'lckiard 75SOA 


Roland OG DXY-1 300 


Roland DG OXY- 100 


Hewlelt·Packard 7475A 

American G ra,phlec MP3300 


American Graphlec PD931 If! 


Enter S Fl600 

' ii.a.ch 672·XD 

IBM6180· 

l-liDustcn 11nstr1.1ment PC Pio.tier 69SA 

Checkplot time 
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Table 2: Accuracy. repeaJabillty, and resolution :speciflcmions are good i11dica1ors ofplot quality: 
acceleraJion and axial pen speed li/cewi.W! tend IV de1em1i11e performance (• "" ~s; o = no). 

Pl'otter MlldJa Penm Auto- Pltnll Mtchllnh11m Avto-ftod CPU ili?Md ~tf,er 
~pplng •uppo.rt"I (tn iby1Q) 

Arntlfctn G..plil1..e 
MP3300 
Amelllan Q19pntl!C 
P093H/F 

$ 1'875 

S35% 

1$0 A31A4. 
ANSI A/6 

ISO A31A4. 
ANSI A/6 

Bond, vell't.m, 
m 

Bond, 
ilm 

a 

4 

• 
• 

F.B,C,L 

F.B,C 

Flalbed 
(eleclrosCa:IJC) 

Fnciion roller 

0 

• NIA 

24K 

SK 

Bnmlng z.tl 8 SS950 ISO A3JM , 
ANSI Al8 

Tl'8JISlooent~ 
~bond. 

8l 0 '0,F,L.O Dn.m • a1< 

var.i.m. 
mall!! l'ilm, 
cle<W film 

O.IComp Artlun ASO A.4-A I, Trsnsh.1cent, a B,F,P.L,O 0 2MC68000l 10 IOOK f2r.tl 
1023 ANSI A-0, 122. bOnd, 

Attti. A· O glossy bond, 
...ellJm 1411 , 

EnttrSP600 Bond', 6 • F Fnaion tOllW 0 1 SK 

EntwSP.1800 $4695 ISO A4· A 1 , 
ANSIA-0, 

ransuoenl, 
~ 

8 • B,F,L.D fllclloo rel« 0 61< 

Arch. A-0 velh1.1m , 

IFujltUJ 
lm..,O,.ph 
Rntllltl;-Pacllilfd 
DmtPro 

$1295 

$3995 

ISO A:J/A4, 
Am! Ale 

'50 A1JA2, 
ANSI CID, 
Aron.cm 

dew ilrTl 
B<iod. ~Im 

'Bond. vellum. 
mane film 

8 

B 

• 
• 

P,B.F 

F.D,L 

Frillioo roler 

Fnc:llon rCll!M 

0 

0 

Z00/10 

80021 2 
8051 

12K 

7448 

H~t.Jl9cllill'd 
7'75A 
HtiM'lt4'9ckafd 
7~ 

$18.95 

$3900 

ISO A3JAA. 
ANSl .AJB 

ISOA.31'AA. 
ANiSI A/6 

Bone!. 
glOGay bOnCI. 

8 

• 
• 

F.D 

B,F,L,0 

Ft\a!Oll tOllM 0 

• 
88(}2 l K 

velum, 1lm 

Hitachi 612-XO S895 fSOA.3i'M . e.or.o. 0 F.C.B.L Fr!Cboll ronet 0 HD6809r.I 7 512 
ANSIAIB dear ilm 

Hitachi 673-BM St695 ISOA3JA4. 
ANSIAJ8 

Bond. 
dear • 0,F,D,C.L FrJCtJOn r0il91 • HD680912 

H063CO 1 YOl2 
12SK 

Hou1ton fnatRHMnl S3295 ISOA11A2. Bond, a P.L.C 0 Z80. ZS 7l< 
DMP.52 Atdl. CIO matte 1lm 

Houatont fnatiurMnt 
DllP-61 

SS«~ ISOA4· A, 
A.NS.I A-0'. 

Bond. "1!lutn, 
ma11161ilm 

8 • P.L.D 0 M8800C111 6 tM 

Arch A-0 
Houlton ln1tnl!Mn'I 5795 AlllSI AfB Bond, \l'llllgn, 4 0 0 ZS681 256.K 
PCPlo1t...&'9SA 
lBM6180 

IBM ,6182 

$1 435~ 

S4 50 

ISO A.4, 
~A 

ISOA3/M, 
ANSI Al6 

Ci6at ' Im 
Bond, 

ole81fifm 
Bond, 

fJf:J'W'/ bonlCI, 
wllum. llm 

a 

8 

• 
• 

F 

F.B.D,L 

f ncoon roller 

Fr1C110t'HOll9r 

0 

• 
8032112 

M68000/6 

K 

12 s 

!1™618:4 $4 150 ISOA1/A2. 
AN51 CtO 

Bond. vellon. 
m81 e film 

e • F.O.L FAQion rdli@t 0 

UJT!O!'!IC8 S8f0 $3195 ISO A 11A2. Elond, 1rellum, e 0 F,S,IP,0,L Ffid.lOll rQler 0 

,fbrand 
IOG DXY• 1100 
Rorallld 
DGDXY·t300 
f!Oland 
00 DPX·2:000 
Ao:l•nd DG GAX-300 

$1 295 

$2395 

$5495 

$5295 

~CID [AIBI, ma1 
Arcn.oo 
ISOA3/A4, Sood, velhJD, 
ANSI A1B 

ISO A31A4,. 
Al'iSI AIB 

ISOM-A2, 
AnSI A-C 

ISOA4-A1, 
ANSI A~D. 

Bcwid. velli.m, 
rwn 

Bond. vellum, 
film 

Bond, vellum, 

8 

e 

e 

6 

• 
• 
• 
• 

F.C.D, L 

F.C.D,L 

F .C.0.0.L 

F .C.B,O.L 

Flalbed 
(magnetJc) 

Flillbed 
(eledrosts!IC) 

Flalbed 
(eledr()Sl.al1C.) 

Fnct1on rollef 

0 

0 

0 

0 

Custcm VLSI 

CustanVLSI 

CvstcmVLSI 

Cvst(WTI VLSI 

K 

1M 

15 

BK fl Ml 

Ardi. CID 
Unlt9d lnnowiU'on 
Ilium eooo 

$2495 To 21• x 38 • Eloncl. Y811 
'h .• board 

!I 0 B.L,D.P 0 Z8/10 SOO[SSKI 

,~~ P.ris: El-841 
tdude$ pepar laCk. F~Fiboror "flon I~ 

l3 ~bet~ Ot bal. ~ ctllllrq p • Plasbc p 
•lnd\oOelG~ E~~Sl50. C-Cerlm<;~ 

"Maydo IM~ !11289 In~~ ~ -Rofibt:te lqUd a. 
"P!loeeiroCM!es adapB($595)ar>dmemory~(SW~), ~mamocy-.11lKbp)o D•~tllelQ.>!d 

BndtmQ p~oplio•rlllN!u,.nol~lnr-uMS. G·~.o P8f10I 
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Llf18utifl Chl111~ lnterllGH AoGeHllon Axll1 .Accuracy flepealablll'ty Rnolutlon. D !l*'lt:IOM Wtlg'ht Doe. 
Mtl 	 pen.,.. (~IJM) (Mme ptll)· (~) (Inc~•> (lbl.) (pp) 

. (!.,.) 

GP-OL,HPGL 

HPG [G~·Gt. ) 

GML,HPGL. 
CalCanp 900, 

PlOTIO 

6 

5 

RS-232C. 
C-enlronics 
RS-232C. 

[C-entronics. 
IEEE 68J 
f!S.232C, 
llEEE-488, 

3287 emulation] 

NIA 

2g HI 

0.3% 

0. 1~ l'OO\l'Q > 10" 
0.0~%. mcMI <10' 

0. 11Ml 

0.2mm 

O.lmm 

0.025 llWll 

0.0'25 mm 

22..6 x 17.9 x 4. 1 

20.4 x 23.2 x 14.2 

24x12x10 

14.3 

31 

327 

240 

CPGt . HPGL. 
CalCanp 960, 

PCI 

10 RS-232C 2g 30 0.01 (0.1%) o. 27 nm 0.0125mm 37.5 x 21 42..5, 79, 218 

HPG SPG 18 3g NIA 0. mm 01.025mm ie 3..2' 11 .5 a 23 

l"IPGl 19 2g 31.5 0,02(0,2%) 0. mm 0.025mm 41 39 )( e• 1:431 139 

HPGL 19 

19 

RS-232C, 
Cen11rQrw;:s 

fiS..232C. (HPIBJ 

g 

2g 

lll 

15.7 

O.Ot(O . ~ 

O..o2 (0.2111!} 

0.1 n'lm 

o. nm 

0.025mm 

o.o25mm 

16.5 x 0 x: 4 10 106 

149 

PGL 19 2g 15 NIA O.lmm 0.025mm 5 22.4 4.5 6 313 

HPGL 19 R&232C. H?IB Sg 3 .§ WA i0.1 mm 0.025nwn 8,5 26.4 )( 17 38 563 

HPGL 

HPGL 

OM/PL 

19 

19 

e 

AS-232C, 
Cetnto~ 

AS·232C, 
CettronK:;a 

RS-232C 

10 

10 

4g 

7.9 

15.7 

16 

o.ooa (0.4~} 

0.008 (0.3%) 

0.01 (0. f'*i) 

0.3 mm 

o.2mm 

O.OSmm 

0.025 nvn 

0.025 mm 

8. 7 

8.9 

8.6 x 5.3 

IUl x 5.3 

13.5 

l U 

&I 

9,1 

OMtPL 111121 4g O.Ol (6.:m) o.osmm O.Q25nwn 

OWPL 

IBM-GL. HPGL 

IBM-GL. HPGL 

fl 

' 9"' 

20 

FtS-232C 
(R.J.12 ponj 

RS-232C. 
[IEcE-400) 

RS-232C. IE.EE-488 

KIA 

1..2g 

6 g 

3 

1·6 

31.5 

NIA 

NIA 

10. 1 llWll 

0.1mm 

0.l mm 

0.02Snwn 

0.025 mm 

0.02.5 mm 

9.2 x 17.5 x 7.IP 

5 :x 16.4 X 12.3 

26.4 x 17 a.s 

6.5 

12 

38 

62 

310 

398 

HPG 20 

RS-232C, 
[IEE E·488) 

RS-2.32C. 
[IEJE.E-488J 

2g 

NIA 

16.5 

7.7 

M2 (0.2%) 

0.541b 

0.1mm 

0. 1 nwn 

0.025 rnm 

o,02smm 

40.6 x 44.9 x 20.5 

5.9 x 8.3 3.1.9• 

66 

501 

166 

43 

HPGL, DXY-Gl 

HPG , DXY-O L 

RO-GLll 

RD-GLll 

9 

9 

9 

9 

R$-232C. 
eer.1on1cs 

RS-232C. 
C-enlronics 
RS-232C, 

CenlrOOICI 
RS-232C, 
Centroncs 

NIA 

NIA 

NIA 

3g 

16.5 

16..S 

15.7 

23.G 

0. 1 (0.3%) 

0. ; {0.3%) 

0.002 (0.2%) 

0.1mm 

0.1 rmi 

0:06mm 

0. 1 rnrn 

0.()25 mm 

0.02.5 mm 

o.01261111m 

0.025 mrn 

24 x 16.3 4.2 

24 x 16.3 x 4.2 

J0.9 x 5 5 x 23.2 

52..8 x 4a.2 x 21 P 

12.6 

12.6 

38 

1321 

.200 

200 

118 

370 

HPGL RS-232C NIA O.D89mm 
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PFlOIJUCT F OCUS 

PEN PL01TERS 

Photo 1: The CalComp Artisan 1023 ra1ed lops overall far lll'I ouJ.rtanding 
combinatiOll of/eaJures QJld performance. 

Photo 2: Houst011 lnstrumenJ 's DMP-61 was the fOS1es1 plosrer we resred. It also 
cam.e Olli on rop in our quality ratings. 

114 B YT B • DECEMBER 1988 

when you ignore Lhe time wasted witch­
ing peos yourself. Pen adjustmcllls Je­
qulre tweaking of i11conve11ie11tly localed 
hexagonal screws, a.nd the haphazard 
documentation doesn't simplify matters 
much. On top of all that, Lhe plots were of 
poor quality. 

Small-Format Plotters 
Bruning 'Zeta 8: Al $5950, the Zeta 8 i 
by far the most e.:icpen ive of the maU­
forrnat plotter we tested . But it offers a 
good return on your investment: It's a 
fast , versatile device that produces 
above-average plots. 

The Zeta 8' drum and continuou ­
feed mechani m can gen.erarl.e repeated 
plot on paper roll or fanfold media 
without pausing. If you don't need con· 
tinuous A- or B-size plot , Bruning of­
fers a D- ize v rsion for lhe ame price 
that al o handles cnt shee1s from A 
through C izc . Front-pan -·I control , 
though extensive, require entering c:ryp­
tic key combinations with.out benefit of a 
d:isplliy . A t rminal interface avoid Lhal 
probl.em and makes lhe plotter suitable 
for a mainframe environm.ent. 

One mall flaw mars ·th i o~rwise 
superior plotter: the use ofa moving pen­
ca rrier mechanism rather than a <:.arouse! 
and moving an:n design. Whi!e Lh.e car­
rieT provides excellent pen-cha.ngi.ng 
speed , the physical hold on Lbe pens i 
Hmited, and they occ sional ly work ·their 
way out of aHgnmenl . 

E111er SPtiOO: Designed primarily for use 
with business graphics , Lile S995 Enter 
S:P600, the "Swe.et-P, " offers economy 
at the e:icpense of performance and. plot 
qu lily. Even quiel operalion and user 
control are sacrificed for low cost . 

From-pa.nel control is almost none;d ­
tent, with three witches allowing pen e­
Iection, pau ing, and lbe runnfag of a 
demon tralioo plot . Appiication software 
often pro\'ides drivers for th is popular 
plotter; for software th.at does not, a com­
patible driver for lhe Hewlett-Packard 
7475A wiU work: Dual Centronic and 
RS-232C port make interfacing easy. 

Fujii :u lmageGraph: The Ima,geGraph 
suffered more from a lack o:f adequate 
pen upport lhan from any glaring design 
defect, bu:! the result wa lhe same: poor· 
quality plots . While the other ploners 
were benchmarked using fine-tipped 
pens. Fuj.itsu offors only th 0.5-mm 
ize . Unfortunately, the ploue[ wiU 1101 

accept a more standard pen format (like 
the Hewlett-Pack:ard pen type), so you're 
stuck with the Fujitsu offering. A sma 11 

con1trwed 

http:pen-cha.ngi.ng
http:probl.em


Cut loose from the LAN tangle with 

SCO XENIX and SCO FoxBASE+! 


ith industry~tandarcl sco·· XE.NIX S}~tem VandWSCO FoxBASE+,"' you'll enjoy a raa/mullluse.r system 
I.hat runs your existing dBASE III PWS9 code faster, easier, 
more reliably-and at half the costl 
Greater Performance. With only a single PC and none of 
the traffic overhead required by a LAN server, 
The SCO Solullon is lean and fasL Users 
share SCO FoxBASE+, applications, and 
data files via Inexpensive terminals-all 
with greater performance. 
Greater Profitubility. The SCO Solution gives 
yoo more for your money for greater profit­
abillty. An 8-use:r SCO XE IX system costs about 
half as much as an 8-user LAN-and addi.ng 
each new user costs two-thirds less! 
Greater Reliability. Beawse an SCO XENIX -

Enhanced dBASE rJ P1 US Functionality. SCO FoxBASE+ works 
just like dBASE mPU.JS, only better. It reads and writes the same 

dala flies, and nms your source code at compiled speed ­
wilhoot having 10 compile-for a shorter development cycle. 

Pllture Compatibility. An SCO XENIX system proLects your 
investment because future compatibility is built ill 

By migrating yoor dBA.SE m PWS applica­
tions to The SCO Solution, you can ait 
your cOStS and increase your p:l'Q~ts-
bot.h today and tomorrow. 
So cul loose from I.Al s and relax with 
a real multiuser sotution - The SOO 

Solulion-SCO XENIX and SCO foxBASE+l 

SCO NJ.xM..~ • ts 2.1.so r>o;iil2hlt for • umx SJ~ .JJ'Jd 
Nl:dl.ISE • Is aml2hle fi.- 005 systmJS. 

Relax with 
system ls more reliable than a LAN, you'll spend The SCO Solution 
less lime solving LAN problems and more time 
creating SCO XE IX-based solutions. (800) 626-U CX {626 -8649) 

(408) 425· 222
Easier to Administer. SCO XENIX ~ can be easily ad.minis· FAX: (408) 4)8- 227 
tered by end ll1i&S. L.ANs are much more complicated- mulllple n ·910-598· 510 sco SACZ. 

PCs, multiple PC oonfigJ.Jt.uions, and multiple soorc.es of failure. 
Cb't:lt. JJS OP.I RinMhr s~rou Card (DBALERS: J3.6) 

SCO XENIX $)$/em V(Jnd the .SW XENIX/anrily efsef"'vJro tdmbtis are (ZU(1ilal1/ef{Jf' ,llJ 80286- r»1d 80386/xJSl;J(J ~l(fJJslry-stmuJ11rd mu/ Micro Cixvm.d"' rompulen 
~Jl'lt.lmlttp.,.. o1n..i.-rmr..-.lnf-1Cm ••-.di ~ca,..um. •PU•• - -•-.r111~a•"-'.-o1-~-·•1 

"',. 

!tlc;,lJ.. tt .......... .r.mT •M (D -N ·-"1•••• ,, . mn~ .l!DD'G 
~n. K. ~ll b --.ut1$~ •-er. 111.c.llT~ - 11D1 mi.~ ,.., 

http:soorc.es


P R O D U C T F OC U S 

PE PLOTTERS 

Plotte Benchmarks 

V.'O fact re ofparamount impor~T umoe to plaiter users, as they are lo 

users, of aqy ou1put devke: peed and 
output qual!ity. The mo l difficult 
in developing asuite: ofptolter te IS · in 
m ~ntaio"og consi tcncy. Both peed 
and quality are dependent oo.the choice 
of pen and mediia, and plo.tters differ 
drasricall.)' in thie types of dr fl:ing 
equipment they support . 

O\J!r ol.utioll was 1.0 split.the rcstS iato 
iwo groups: a chcctpl<n wt optimized 
for dra:fli~ speed, and .a final plot est, 
~Te ,qua.lily was gained at the expense 
of speed. Wheie""1er possible the che k­
plot Lest used: roller-ball pens on light 
tmnslucem hood to produce .sarisfacrory 
001p111 at me ploue:r' maix:im11 m rated 
speed! . Plouer that dido't suppo·rt 
roller-ball pens wcm~ tested using 
whichever pens wem recommended for 
hig~-speed plors. 

For the qua~ity test, we used dispos­
able liq,uid ink and drafting pen on vel­
um when suppo ted. nd the oea.irest· 

qualiity equiw.le:nt w11e.Jii not. We a.lso 
llSCd fitn.e Lip pens, US11.1ally 0.35 mr.Q, 

when supponed. Details o:n lhe pens 
and media used for each p otter ate 
r ed in able 2. 

We further subdivided ~ test lO 

take into 11ccou11t lhe dli orenee be· 
tween small-format and medium-for­
mat p1otters. ~ause medium-format 
plotters am m.ost often used for CAD 
applicati.ons, iwe tl::S!ted them by produc­
,ng LWO llluliiool.O.r AutoCAD lest file:s. 
Tb.c first is Aute>CAD' ampJc Pu.mp 
drawing, a hort, impk: plot composed 
1ulimari y of lines nd tarp ci:rc es; For 
a oom:plex file we used Soft~. a 
printed cjrcu.it- boa.RI layout from Great 
Soft1'1'eSlern made up oflines. smaH cir­
cles, area fill , and tH.t . Bolh files are 
pl.otted one ool.or layer at a time, mini­
mizin,g the effect.cf pen-changing lf.ime 
on tO'la1 speed. 

SmaU-fonnat p!ouers, used primar­
ily for pr·esentat'Oll grap.hics, were 
tested u ing a bar chart developed under 

Harvam Graphic-s. The chan oons.bts o 
sman drawings and .riequires repeated 
pen changes. To minimize soflW!ll'e i.n­
nue:ooe, au plots , iacludiJ18 che.ckplots 
~ produoed in Harvaid Graphics' 
hi$b-qua.Jily mode. The ofi woe con. 
figuralioo uses compktc (iiOl batched) 
area fill. and drawn l ncrs, ralhcr lh n 
the plotter' inliernal ch.aracl.er el . 
Wh"lc charts and graph are rarely 
plotled cm \rcllum, he lest provr~ed a 
consistent quality ral.ing easily extrnpo­
1ated. to other plotting med,i . As a 
cbeick on CAD comp tibiUry , Soti west 
was lso run on lbe sm laformal plot· 
ters. 

All plot \11\Cfe hand-timed u ing an S:­
MHz lBM PC AT as a testing p] 1form, 
lilDd c h plaiter conoe~ t Ille 
AT v' an .RS-2:32C serial conoectioo. 
Qua. i.ty was dete:rmined by BYTE edi­
tors, wh{) rated the plots Oll the fo ow­
ing criteria: line-weight ·OOnsistency , 
i:egisrra1ioo, evenness (Jf llff:a fills, and. 
overaJ clarity. 

carousel holds the pens, and a pu h o 
one bunon toad th.e p per. 

The mode] "'~ had offere-0 RS-232C 
and Ceotron 'cs mi.e:rfa~; a lightly dff­
fere:nt model interfaces through a GP B 
or IEEE-488 port. Jt uppons ISO A3 
and A4, ANSI A and B, and paper up to 
t l .i by 32 inches. Pen support is Lhe 
principal drawback of the lmageGrapb. 
UnfortunateJy. it' enough to make thi 
$1295 plotter a risky inveS'tment. 

Hewlm-Packard 7475A: Hewlett-Pack· 
ard' mal!est plotter. the $1895 7475A, 
is taodard in the maU·format bu i­
mess graphks market . It' also a capable 
CAD pJouer, with B- ize media and 
drafting pen upport. A a standard, it's 
supported by virtuaJly every CAD and 
graphic application package. The 
7475A po ted only middle~f-the-road 
soo:res ,on our quaUty and speed bench­
marks, h~ver. 

Control switc he . al.low complete pen 
and medium movement conuol, but pen 
pres ures and peed aren't selectable. 
The 7475A is a solidly built p.!otter, and 
it is easily put to use. Hewlett-Packard 
dedic.ates half the operation ma:ouai to 
malting a prope.r seria.I connection and 
offers detailed in lruclion for connec· 
lion to a variety of person.a.I computers. 

Hewlert-Packord 7550A : The 7550A 
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supports our s.pecjal pen carousel or 
drafting. roUer-baU. paper, and trans­
Jl@rency. The carousel determines the 
plotter's speed. and foJCC: to ensure tit 
proper default fo:r each type of peo . 
Qua1ity pl.ots we.re dcUv.ercd qui.ck1y. 

Front-paneJ controls e:nable autorna4ic 
h.eet feeding, easy medjum Load'og, pe11 

selection, and ma111ual pe:n movement 
(see photo 3). The Replot key stores the 
las.t plot and draws up to 99 oopie on re­
quest. The keys also drive a. smalJ me 
sage display. I yoo need multiple oolor 
copies of a :ingle plot, uutomatic sheet 
feeding and ind pendent repJotting ma.kc 
the 3900 7:550A a logical.choice. 

Hitachi 672-XD and 673-BM: Hitachi's 
tv.v entries both offer good outpllt qual­
ity fortbe money ($89-5 for the 672-XD 
and $1695 for the 673-BM) ; the 673-BM 
even :puts up some impressive benchmark 
numlber on our speed te: ts. Unfortu­
nately, tlley both suffer rom a lack o re­
liability tha:t can make e~-eryday plotting 
a trying experience. 

These two plotters. ate suited for busi­
ness graphic , amd both upport A- aDd 
B- ize media .. The 673-BM ' s better 
speed ratings, subslanti11Uy larger data 
buffer, and autom.adc-feed option ma.ke 
it more ujt.abl:e for high·speed , high-vol­
ume production. Both pnxluced a fair 
plot, but on1y af1.er repeated t:rials; the 

672-XD's plot quality was slightly be11er 
than the 673-BM' . 

Using drafting pens on the 673-BM is 
a nightmare. ]11 con.trasl lo the Hewl.ett· 
Packard-style holder, Hitachi' s pen 
holder i 11.nthre.Wed and relies on fri'C'­
tion to hold lhe pen steady. Pens of1en 
work I.heir way out during rapid plotting. 
We should mention that the holder • 
th.ough provided by Hitachi , we.re ma.nu~ 
facru.red by a third party: Hicachi holders 
hoold be available by the lime this a.ni­

cle reaches print. 
A related problem both protters bare 

lies in the pen-carrier mechani m. The 
pen holders , supported on springs , ca.n 
easily become misaligned , as can the 
conla.Ct arm 1hat pushes the pens to the 
page. 

Houston Instrument PC Pl.otter 695A : An 
unusual pen carousel, an odd RS-232C 
connection, and a non-HPGL prog;ram~ 
ming languagi: combine to make the PC 
Plotter unique among lhe · mall-format 
plotters we reviewed. And at $195 , j t' 
also the cheapest. Hou ton Ins.trume:nt's 
proprietary DMIPL language i well sup­
po.rled by appfo:- so 'I.be..ation software, 
programming point is m.inor. The other 
unu ual features, however. are definite 
detriments. 

The. RS-232C port has an RJ-12 con­
ronrlnutd 

http:conla.Ct
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Red Hot, 1rue Blue and 


Brand New 

The 7191 Performance Potter 


Sugge· ted R tail $5995 

All the feature you ever wamed, plu ·the on that coun ~ Che mo t- the name 

'Num,onic ', perhap the one mo ' t- ru. ted wcml in th computer periphera~ 
v.orld. And just look a the powerful package you get or the price: 

• ' Pen-down plotting peed up to • Accep all . tandard media, ize 
25" per econd A to · 

• 	 Buffer with compre. sion to equa] • LCD di ~play 

900K for fa ter down oading • Eight ·oft-landing pens: self 


• 	 3.50 acceleration capping fiber, ball point, ceramic 
• 	 Dual proce or and liquid ink 
• 	 15 user l-up. • Adapters avaiJable for popular 
• 	 Polygon fill pens 
• 	 Exten. ive diagno. tics 

For further information r your neare t dealer, 

can 1~800-247 -4517 In PA caU co lect: 2 5-362-2766 


IZJNUMONICS 

101 ommerce Dn e. 

ontgorneryviUe PA l 9_ 6 
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PROD UCT FOC US 

Pl: N PLOTTERS 

neclO:r. mak illg ~t incompatible with most 
serial devices in the personal computer 
market . The four~pcn carousel move. 
along the drawing surface and rotates the 
selected pen i11to position agai11st the ~· 
The design.is noisy and prone to acciclcntal 
c:ootact be~o pen and medium, and it 
results in i.ery slow pen chanp and very 
slow operation overall. 

Houston lnslrnmenl' s bud-nib pe-n 
tear apart st8Jldanl paper a.nd can pro­
duce legible results ooly on coated bond. 
Though drnftlog pens are supported, the 
lack of pen-pressure oontro.I makes them 
u.nrel.iable for use oo ve Jum. ot sur­
pri ingly, qualily ratings we:re low. 

IBM 6180: BM's low-end plotter is de-

Photo J : The Hewlett-Packard 7550A was among r/Je fastest and 1MSI vena1ile 
ofrhe small~fomr.al plm:rers. 

Photo 4: The Roland DG DXY-1l00flatbed plolter offers moderole perfornmn.ce 
at a good price. 

signed to go head~to·head with the Hew­
lelt-Paclwd 7475A. Though the perfor­
mance s:pecs di ffe:r s.Iig:hdy a11d the 6 l 80 
is ignificantJy cheaper at 1435, any 
user familia.r with operating one wiU 
have no troubt making the. swirch to the 
other. User control arc iden1ical, allow­
ing plot rolation and si:ze settiJlg, iD addiw 
lion to pen a.nd medium movement ccnw 
trol. Throughput is the ooJy real differ­
ence betY<ttn the rwo; both tum.ed in 
acceptable times on our CAD test, bu.t the 
6180 performed poorly on pen-chang­
iog-intcn ive graphics. 

Our review un:it induded an optional 
Graphics Enhancement Cartrid,ge, a 
:mall ROM module that add buffe.r 

memory, character sets. and CBM 7372 
p.!otter emufalion . The 6180' la k of 
drafting-pen capability hurt it on.ouroolA 
put quality test and makes it unrealistic 
for CAD, but the fiber·t'p pe2n produce 
fine chart graphics on st.andaJd pape:r. 

IBM 6182: Don't !be fool.td by the 6182's 
lhitd-pla.ce finish in tile presentation 
graphics speed test-except for pen 
c:hang-es. th.i $4 ISO model is th.e fastest 
desktop plotter we reviewed . The 6182 
features an automatic-feed mechanism 
and a ropl.ot buffer that al lows running 
muJt:iple plots unattended . 

Different carousels for each pen type 
arc de.tected and us·ed to s.et defauJ1 
speeds and pressures. IBM provides foll 
front-panel controJs with an LCD and 
menu-cl.riven parameter selection . Th is i 
more typical of a medium-format plouer. 

Plot quality was average overall, com­
parable to Hewle,(t·Packatd ' high-speed 
de: ktop 7550A. A good qualily score on 
the CAD be11chmark makes this an e.x­
ctlllent choice for a mall-formal CAD 
plotter. 

Roland DG DXY-1100 and DXY-1300: 
These two flatbed plotters share many 
characteris.tic , including out tanditng 
quality scores and dcquale throughput. 
They even hare the same manual But 
while the DXY-1300 u es elec rostatic 
ab orption to hold the paper i:n place, the 
DXY-1100 uses a set of magnets (see 
phoi:o 4) . 

The DXY-1300 further ju tifies it 
higher price by including a tand:ard l­
megabyte buffer and an x,y coo:rdioai1e 
display. A ro·w of penwselector .switchc 
on the DXY-1300 make irt easy to adjust 
pe,n speed, but the less advanced pe.n­
speed adjustment that i found on the 
DXY-1 l00 is imple enoogh. 

Both plotters support a wide range of 
pens and media, but the pcn-<hangi,ng 

oon.fin.utd 
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New! PC 
M LTl-LI E 

\rOICEMAIL 
fORYOUR 

PCAre You Bu~ng Your ­

Computer Needs From aPusher? 
Hyou ti bu)'ill8 ai adisalwlt, tu. ~deali!ls w. ' lh FAX CARDS SYSTEMSthe umnmt'd by~ thar rm )'lll1r ordm, )'OU'n:

read)·ror an · . $OOl'tt kl ,. compulO' (Qm­

poocnts: 1he Qn.. 'ne S!Dn:'s WHOlf.SAU: 7 3 ·0MB 
PRIC[ '.G POLICY. JT/ FAX HAR.D DRI ESYSTEM 


otrai11g more than jwi IM lit5I priciQK.:, 1hc well­ B)' Q ADRAM 
 286 / AT 
informcd Wei staff al lllC Oll-Uot occ tllOI' what 0[O asi to mah S1JR the jludllru mm )Oar panirular o ,fv $269D«ds. Kq fJii!llM? 11tty jllS1 tm onittl.. $995 ~ 

• External Version S3419" • ~ Ba d M.99• ftlfOildilg Av -~ bit 
A.N'liE to ml!tll or ba1 M regularly ad\mnro price Jli i\X lw feitura loU(jf\ a:i pull•11 ~1ml~ muluplc 

All of lliis-plil:l'ai 60 DAY l.OWESl" PIUCE G R· 
·• ~ • vtiJ t.GA • IBi I& OS2 

00 oorma1 stod: items. 111 addition, yoo'll rutM UD­ 1dicdulmg ml ~ FA): !nil RIM unmmdcd. l11JX1L lfilfl II;~ C J)hia Card Compaflhll! l'Olt!fb 
gnm ti' wool~~pea: doil lmfil~ m In:!~ Co- • JC) Mil • 'Mir hoiKT of 
Comp;11ibk ~1th G11111p 11 t FAX. PC EJhhw'J C1iOO:

Umired alnM to Ihm miolti1Mmr)•mubi inc HB.S w.1th 
r~ Sllll Hn Di>.k Opiunal ,,,_lilcrall)•lwoot?ds of fl\'IC roon for 1hc ~ · 

ing. P'WS )'Ou'll lind amllllilude or Ollxr spa:ials too 
SCANNF:RS 6 S MBnllmmJll.S co mention in this ad 

Some Products In Limited Supply. CALL NOW! 

24 Hour Order Line: 805 I650-0188 


MODEMS 
- - -­ -­

[JJ..'Robottm. 
2'0J lrucmal Modem . . . • • • . • . • . . . .. ~ m• 
MOO &lmul Modrni ....... •• . . . •. •.• ... l • 

IN. E Mp .............. , . .. ' ~· 
Coo.rier HST Ext . • . • ri.· lo1111 Putt 569" 

Multi] 
·IT 224 'H . • . • • • • . . . . .. .. .. .. .. . . . S ll9" 

MT 224 EH Eli . LEV 5M I' . ..... .. .. ... J69• 
Ml 224 C JA1 . l£V M P ......... ... .. 359• 
MT 9600 IJ. J2 .......... ............No.., • 

avr 

Mim;v 01/ru f1ffXkff'IS aw~ifabk, 
fodud/JI~ l!Jptop & Ponabf6. Cail for in/MmJttian. 

ACCESSORIES / DISPLAY 

11 18 Sv.' FloW>' . .. ............. , •.. $ W• 
u 18 31/i' Flopp)· • . • . .. .. •• •. • .. . . .. •. • 11.19' 
!JO rn Hard Disk • • .. • .. . . .. • • .. 'ow • 
P~IA I 165. ~BCorn.plcte Kil.. .... ... I ?lit 1.m• 
AllO'/ PC llri-e ~11K) . . . . . .. , . . .. .. . .. m• 

lot/ 40 IBlapt llflJ . • . . 't11' llM Pm ?99' 
Quadram 3Wl6 I MB ' . m• 
Quadram 3W20 I MiS , . . . . . . . . . . • .. .. O.U. 
Qu3diam \'GA/EGA 256K . .. ....... lh Off 219' 
\rideo-7'VGA!6.G,\ lard .. . • . . . .. . . .. • • .. . 269• 
Omoo r:Gi\IHERCl(j M .. • . .. . .. . . .. I!' 16'>' 
Ordiid Dmigncr VGA .. • . . . . .. . • .. . • • • • • • m• 
14· M:iyia ' Mooo \({;A . . . • . .. . . .. • 139' 
l4" M~ Colbi' A!Wog . .. . . . .. .. 399 
14 Multi yoc &. VGA . ..... . .. .. ..... . .. . 
IJll> \'en. ' ' tot I02.h:7Ba ........ . 

HARD DRIVE S't'STEM 
386 / TO 

~o~ $1995 ~. 
~ fi:blt 
k.E\QWT10 ARY I () . G 

• il0386 • IMlr fa-pHlll 
lnlcl ~ to.9 MB RAl>f 

• SO]j.1 c~_,_ Sb • 65 Mii llanl 

PORT. B 
286/386 
Bi.iii! UI 'IOut spea: 
Flat pimcl 
LCD DbJllai}
286112 MHz 

JO Mlli _ . __ , . . . . . . . . . _._._. 
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Amerkan Gnphtec llnc. 
l Vandero' lc 
Irvine, CA 92718 
(1 4 8"31-9232 
Inquiry 1023. 

B.ru.ning Computer G,_phks 
177 Arn0Jd Dr. 
Mart' nez., CA 945$3 
(415) 372-1S68 
Inquiry 1024. 

CalComp 
241 1West La Rah11a. Ave. 
Atiaheim, CA 92803 
(800) 225-2667 
lnqwry 1025. 

Enter Computer, Inc. 
6867 aocy R.idge Dr­
San ~. CA 92.12S 
6 J 9) 450-0601 

Inquiry 1026. 

Company Info mat1on 
Fujitsu CompoMllt of America,. IBM 

Inc. Neighborhood Rd. 

3333 SCott Bl.l'd . Kingston, NY l2401 

Santa Clara,. CA gS054 ConlaOl local. rep:resentati'<-e 

·(408) 562- WOO Inquiry 1031. 

InquiryUn7. 


umOll!iics 
Hewliett-r.ckard Co. IOI C-ommcrce Dr. 
3000 HalJO\i'el' S(. Montg~syville. P. 18936 
Palo AJlo,. CA 94304 (2J5) 362-2766, 
(800) 752-0900 lnqlliry 1032. 
Inquiry um. 

Rol'andDG 
RJtaebl A:merb, Ltd. 7200 Dominion Cir. 
6 Pearl Court Los An.,gdcs, C\ ·90()40 
Allm:lale, NJ07401 (213). 685-Sl4l 
(201) 825-8000 Inqofry 1033. 
Inquiry l·ln9. 

United Jnooiatlion 
Houston lnstrumenl Crossroads Industrial Part 
~ Came:ron Rd. Holyoke., MA 01J040 
AIJSl:io, TX ?8753 (800)·323.3233 
(800) 53l~5205 qnlry 1034. 
Inquiry 1030. 

mechanism is siuggi h . The $1295 
DXY-l too ·s the best of the low-cost 
p ouers we tested. but you may wi:sb yoo 
bad the addition.al features and expanded 
memory of the 52395 DXY-1300. 

American Graph.tee MP3300: Like the 
Ro and flatbeds, the $1875 MP3300 i 
quiet and aesthetically pleasant and ca:n 
be til~ed to preserve desk space. It also 
provides plots of unrivaled qualiry. Un­
fo:nu n.ately, its speed perlonn.ance lag 
fur bob i.nd that ofmany of the other plot­
ters we tesl.ed . 

You. can set pen speed through the co11­
tro switches. and an. LCD panel ec~ 
speed selection as well as giving a coor­
diaa1e dii play- Pen p?CSSu.te must be set 
with a me<:.banical levc:r oo the pen holder 
itself. A:n 'Utomalic pen-return feature 
lifts any idle pen left in oootact with the 
medium• udace for longer than a spec­
ified interval and Jetnrns irl to its holder. 
Both HPGL and American. Graphtcc's 
proprieury GP-OL langu,ages are sup­
ported, as are both Ceotronics and RS­
232C interfaces. 

Americall GrophtecPD931 I IF: Th.is unit 
is a scaled-dowo version of the Hewl~t­
Pa.ckard 1550A, with automatfoafeed 
capability and a lower price tag ($3595). 
With tbe lo~r price comes ·ignifica.ntly 
:ower perfornia~ number , bow.ever; 
benchmark speed numbers were <mly 
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average. DraftiDS pe:n.s ainm't suppm-ted , 
and the carousel acc-e-pts only fOl:U' pens l 
a time. However, the PD93 Jl/P plo4:ter 
produces e:iteeJJen.t charts with ceramic 
pens. 

Automatic pen-type serniing sets the 
dcfau.lt speed and pressure. Yoo can. con­
trol pen peed and paper movement from 
the front pancl: a six·LED dispfa:y indi ­
cates swileli settiop. Yoo set commuru· 
catioos paramete1$ vi.a DIP switches oo a 
plug-in communications caJ'd installed in 
the plotter. The modulair approach to in· 
tcrface cards makes it po siblc wconfig· 
urc the plotter for IEEE-488 or parallel 
opera.ti-On w'lll optional cards. HroL or 
GP-OL Languay; .suppo:rt is available. 

Drawing Coodusioo:s 
Picking the best medium-format plotter 
from such a fioe field .is oo easy task . AIJ 
but a fow am good! candidate for CAO 
applications, with high·spced potting, 
quality output, and a lmos:t uni versa I 
software support. 

Houston Instrument ' s DMP- eri.es 
plotters stand: oot with roundly excellent 
score.s oo all m:u· benchmarks . The 
DMP-61 tops bolli categories, and it adds 
detailed parameter selecti<m to fine·tune 
plots for speed or for quality. C'alComp's 
Artisan l02.3 also tnm.ed in a spectacu­
lar pedormaooc:, with. raiti Qgs l.mos·t 
comparable to the DMP-61 and a price 
~g 550 less . Hut otb.e-r featllires--like 

plot-optimization capability, great.er 
room fo buffer expansion, autom rtic 
pen sen ing. nd menu-driven f ron ­
panel controls- give the Artisa:o ]023 
the edge . 

There seems to be a nearly i11ve~ i:e­

1ationsll ip between peed and quality 
mong the' mall-form l plotters . For 

high-volume, high-speed plotting , the 
best cboioc is undoubtedly the HewlenT 
Paclcard 7550A. Altboogh the 7550A 
l.ack the high-speed pcn-cba.ngfog 
mechanism sported by Bruning's Zeta 8 
and the Hitachi 673-BM, it is al$O prone 
ro fewer problems. lBM • 6182 i.s .also 
excell.ent, but it is priced abolo'e the 
7550A while dcli¥eri.ng only comparable 
performance. 

lodividual users with low-volume re­
quiremenls may find the higher-perfor­
mance small-format ploue:rs 'beyond 
I.heir price range. Though mo t smaU­
fo:rm t desktop units are advertised as 
low-<:054 , the actuaJ median pr ice for 
those we reviewed is in the neighbo hood 
of $1700. At. $1295, tbe best low-oost 
plotter we looke-0 at is the Rol:.s.nd 00 
OXYallOO, which offers good plot qool: ­
ity. satisfactory spe«I, and quiet f btibod 
operation. • 

Stanford Di~hl and Sttve Apild are BYTE 
Lab ruring &iiwrs. They can ~ reached 
Ol'l BIX as ''sdieh.l " cmd " apikt , " 
rtspectivety_ 
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The LaserJe UD printer is full 
of .new ideas for making pap r­
ha_ndling easier and more 
effici nt. 

An envelope feeder accessory, 
for one. Instead ofhaving to feed 
env lopes manually; our n ' 
printer does it automatically. 

You wanted mor paper trays. 
o the LaserJet llD printer 

has two of them, each with a. 
200~ hee capacity..Give us more 
fonts , you said. And LaserJet 

Series II compatibility. Don ! 
So now you have a choic of 

two HP LaserJ t printers. Both 
with that superb quaUty for 
text and graphics y u\11 corn 
to xpect from H wlett-Pack:ard . 

All good reason to call 1·800· 
752-0900, Ext. 297A forth 
nam f your nearest deal r. 

HEWLETT 
PACKAR·D 



SYSTEM REVIEW 

The Sun386i• 

A Unix color graphics 

workstation 
that runs MS-DOS 

John Unger 

Anew animal has appeared in 
I.he microcomputer zoo. It's a 

ni.x/DOS hybrid, and it in· 
habits the firs t In tel C PU 

powerful en-0ugh to run Unix accept­
ably- th 0386. The prime pecimen i 
Lhe Su.n386i, a Unix workstation !'hat can 
em11lai.e instances of DOS in Un.ix pro-­
oes.se: and thus behave lik:e a multita k­

iog personal compuler. ("Merge 386" on 
page 207 describes another Unix/DOS 
hybrid.) 

DOS processes appear as windows in 
th Su.11Vfew desktop environmec11t~ you 
can ruo a DOS apphcatiom in each w·in­
dow. (SuoVie.w also assigns each Unix 
process to a window.) Since DOS emula­
tion employs I.he vir1ual 8086 mode of 
the 80386, a DOS window can mn rea.1 ­
mode bu.t not pro1.cottd-mode software. 

So do11't expect i.h.e Sun386i to act like 
20-MHz or 25-MHz 8038.6 MS-DOS 

mach ·ne. Its forte as a personal com· 
puter is th:llit it supports true mul.~ itasking 
of DOS processes. and I.hat it integrates 
DOS and Unix files and applicali.ons. 
Bui of course, the Sun386i isn't just a 
personal computer; its SunOS Un' ;r; op­
·erating system, high-resolution graphics; 
networking c3pabi1ities and price (al­
most $10.000 for I.be least expen ive 

stand-alon.e sy te.m) qualify it as a true 
Unix work talion. 

Nuts and Bolts 
Becau e BYTE wanted to test the net­
workint; capability of the Sun386i-Lhe 
machin communicate u ing Sun '. NFS 
(Network Fi.le System) on a.n Ethernet 
local-area network (LAN)-t re\'iewed 
two Sun386i machine . Each was a 
Model 386i/250 and came with the tan­
da.rd fe-atures: a 25-MHz 80386 CPU, 
25-MH.z 80387 coprocessor, 8 (expand· 
able to 16) mc.g.abytes of dyna.m.ic RAM 
(DRAM). an Intel 82385 cache control­
ler, a 32K·byte high·speed st.a:lic RAM 
(SRAM) cache, and a 1.44-megabyte 
3 lh-inch floppy di k drive. The wor sta· 
tion that I set up as the nel'work fil.e 
s.erver had a 327-megabyte hard disk 
dri\'e; 1.he client workst.afion h.ad a 9 l­
mepbyte hard disk drive. 

The Sun386i doe n't come cheap. My 
two review y tem -bolh with color 
video boa.rdi; and 16-inch color mon[­
IOrs- retail for $19,990 (the 327-mega­
byte server) and 15,990 (the 91-mega­
bytc client). The least ex.pensive ta.nd­
alone y tern i 1he Mod.el 386i l 150, 
configured with a 9 L-megabyte hard disk 
drive and a 15-i nch monochrome moni ­
tor~ it el l for $9990. The 386il ISO 
oomes with 20..MHz 80386 and 80387 
chip , onJy 4 megabyte of DRAM, a.nd 
no SRAM c che (it' available as an op­
tion). (For a more detailed de cripti.on of 
the S:un386i h.ardwa.re, ee " Sun's New 
Workstation : the Sun386i" by Tom 
Thompson, July BYTE.) 

The color on the review systems' 
monitors, combined wii.b Uleir high reso­
lution (1152 by 900 pixel ), gi\'C abso­
lutely pectacular color graphic . To 
sample the S11..1ll3S6i 's color capabilities, I 
experimented with the SunView pe.lell.e 
editor, a tool !hat let you create colors by 

arying relat.ive saturations o r·ed, 
green, and blue. The screen can displ.ay 
256 color simultaneou ly, and yoo can 

can.rinunJ 
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REV I EW 

THE SUNJ86i 

Sun3861t250 

Company 
Sun Miet'OS)'Slems. Inc. 
2550 Garcia Ave. 
MOtJntalo View, CA 94043 
(BOO) 821 -4643 
(800) 821 -4642 QnCaliforBB) 

,Componen14 
Processor; 25-M Hz 80086 wrth zero 
waJ states; 80387 malh coprocessor 
Memory: 8 megabytes 0: DRAM, 
expa.OO'aible to 16 megabyles; Intel 82385 
memory cache controller with 32K 
byteso SAAM 
Mes storage: 1.44·megabyle 31h·inch 
~PPY di!Sk drive; optional 9f· and 327· 

megebyte SCSI hard diSll drives: 
optional cartridge tape backup drive 
Display: 6-inch COior moo or. 1152· 
pixel by 900-pixef 8-bit COior \lideo board 
Ke)i:board: 107 eys (accornmoda:es 
bo IBM Enhanced and Su~ layouts) 
Ul'llx 110 Interlaces: Four proprietary 
32·ibi expansion slo!s running at 25 MH:z 
tor s;istem memory and display frame 
buf er; three IBM PC AT 16·bit expansion 
slots: ooo IBM PC 8·bit expansion slot 
one AS-232C asyoctlrooous serial port; 
one·Centronics..i;ompatibta par lei 
port; 10.megabil-per-secon.d !Sthefne! 
imertace; one SCSI connector 

Size 
16 x 71h x 20'h lnches; 50 PQt;Jnds 

Soft'ltl!re 
SunOS 4.0 Umx operating sys!em (a 
wn'bina: 'on ol 4.3 BSD arid AT&T 
$)'Stem V .3 Unix) 'Ni!h &.mView desklop 
manager and MS·DOS 3~3 

Options 
1Mnch color monito< and ratne buf er: 

$3300 
10-lildh color monilor anc1 frame buf er: 

$4780 
19-im:h color monitor and lrame but er: 

$778() 
15-inch monochrome mont1or and 

frame bul er: S 1650 
9'inoh monocnrome monitor and 
frame buffer: $2780 

91-megabyte hard disk drive: $2200 
327-megabyle hard disk driw: $6600 
SO.megabyte ape backup: $1485 
4·megabyte memory module: $3000 

Documentation 
186-page User' s Guide; 157-page 
Sysl'em Setup and Maintananoa: 316· 
page Advanced Skills; 222·page SNAP 
AdminiSIJa ·oo: housands ol pages ol 
addllr<inal Unix documootation 

Price 
&m3&i/250 ~ 8 megabytes ol RAM, 

327-rnegabyte hard disk drive, and 
16-ifich color momor. $19.990 

l'nqulry 885. 
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·_lect theJD from 11 pal.eJtte of ewer 16 mil­
lion colors. 

SunOS Unix and MS-DOS h re three 
standard hardware device : the floppy 
disk drive, the serial pon, and the paral· 
le.I port. Unix uses the 3'1.i-inch floppy 
disk drive as the primary JJO devi e 
(/dev/f'c!Oc)-the dnvl: yoo use to load 
the operating ystem and opliooal soft­
wa.re, and to bad:: up I.he system's hard 
disk . (Thero may be a crueler puni .h­
me:nt Ulan having to back up·a full 327­
megabyte hard disk ush~g l . 44-megabyte 
floppy disk , but I can't think of one. 
Clearly, you 'U want to use the optional 
60-meg:abyte 1A-i11ch cassette tape drive 
for this pu.rpo e.) Under DOS, the flop­
py disk drive erves as drive A. Wben a 
DOS window is active, it owns Ute .s.eriaJ 
port; Unix applications can't u e it 
unle s DOS ex,pJi.citJy relinquishes it. 
Unix controls the pamHel port. and uses i.t 
as a pooled device, wh'oh, to DOS, 
looks like LPT l . 

Up and Running: in Half an Hour 
The designe1S of the S1m386i.ha.ve done 
much to simpHfy the normally arduoos 
task o · setting up a Unix. system. First, 
Sun prelo ds the important parts of the 
operating system O.D tile hml disk; aJJ )''OU 
have to do to get the ·~stem up and. .run· 
n:ing is physicaUy connect the compo­
nents of the system (as described in a 
very straightforward and weU-iUustratecl 
brodlure), plug in lhe power cord, and 
flip on the switch. Sun claims that it 
shouldn't Lake more than aoout a half an 
boor to get from a boxed Sun3 86i lO a liv 
system; it's true. Ifyoo'w ever i1istaUed 
Unix on a workstation, yoo know how 
impressive that is. 

etwork confi,guratioo, based on 
Suo' NFS, is ju t as simple. lt 's a three· 
step process. First you connect each ma· 
chine to the neitwork contro.Jl.er wirh 
Ethernet cables. Then you power of:I I.he 
ma.chine you'~-e desig11ated as Lhe server 
and answer ome qucs.tions about that 
ma.chine . Finally, you pov.·er up the rest 
.of the computers that belong to the net­
work, an mering questions a.boot each in 
tum. The ystem au.tomaticaUy oonfig­
u res the critical. file hosts, ro. boot, 
nd yellow pages. Agaio, Unix users 

who have struggle.d with these tasks ca.n 
imagjne my d.eliglit when J followed 
the e lb.rec l ps 3tlld the system simply 
worked. 

When the system oomcs up, it prompts 
for a user name anrl leads you through the 
te~ required to create n aocoont for 

that user, The sy5tem software handl.es 
the Utsks that a sys.tem admini tralor 
must 11ormaUy perfonn at this point: h 

c~at~ !l hQIJle directory and a log-in 
s.cript, and, if Lhe machine belongs io a 
n tW'Ork, it broadcasts the u er' name to 
the other machines on the :network ani;I 
arranges for access to network resouroes. 

By now, r bacl uch confidence in Lhe 
Sun386i'sea e ofuse that 1urged .a. Uni • 
naive friend to set up an accounl. for him· 
self. He chose a pa word that included a 
space; Unix doesn't permit that. After a 
few minutes, the y 1.em oomplafaed and 
re:fened my friend to the ystem admini ­
trator- that is, 10 the person sitting next 
10 him with a worried look on hi face 
and not th slighte t idea of what to do. 
Thing we:re really awry; I found th.at I 
couldn' l add any more users to either ma­
chine i.n the n.ctwork. [ ca.11.cd Sun' t,ech­
n.ical- upport representative an:d fou.nd 
out a.boot. a tool that v.oold 1.1 nconfigure 
the syslem, and that solved the problem. 

The moral of this story is that aJthoogh 
the Sun386i tries hard to conceal Um, 
Unix is till grumbling unde:r the hood, 
and. th. re are times when you n.eed a 
mechanic . 

Three in One 
There are really three operating systems 
on the Sun386i: Unix, SuoView, and 
DOS. Each has its own unique persomi.I· 
ity. Unix is the fu.ndam.e:ntal operating 
system; both SuaVicw and .DOS draw on 
its resources. SunOS 4.0 is the fJavor of 
Unix on the Sun386i. In practice,, StmOS 
blends Berkeley Uni.~ (4.2/4.3 BSD) 
with a dash of AT&T System V.3. You 
c.an run the Bourne she l or the C sheJJ. 

As far as I oould determine, Sun's im­
plementation of Unix i faithful and 
complete. And the SunOS ex~en.siOIIS 10 

nix-that i , the Sun View de ktop en­
vironment ia whkh Unix proce ses ap­
pear window -make this ver ion 
more powerful than other Uni;ic; variants. 
There's one quirk that may offend I.ho~ 
who prefer raw Unix. Whe..11 you log in as 
rhe root (superuser), f:lix oontrots di 
monitor and uses a large, de.ar font on 
the full creen. But normal usiers log di­
rectly into SunView. The command Jine 
window available there is considcrnbly 
maller than the full screen, and it uses a 

reduced font. 
SunView implements an iconic desk· 

top. Jeon present by defau.lt represent 
the Unix shell, the Unix mail system, 
Su[l's text editor, a file-management util­
ity, and a hype.ttextua.I .hel.p system that 
provides smooth acce s to information 
a.boo! unView programs. To as.k the 
help system about a particular applica­
tion, you point to th.at appHcatio.n's iwn 
and press the Help key. A basic descrip­

con1inuM 

http:defau.lt
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http:contro.Jl.er
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Sun386ii 
$ul1386111 3I 2* 

WORD PROCESSING 
Xy'N'rlw Ill+ 3.52 

Load , l 
Vilol'cl COLI 

Searcnrrei:itace 
End otdocume,,_ 
Blod(fncMl 

Speil!l'lg OOedc 
Je;ll'OIOtt Word • •o 
Fotwafd Cll!ileto 

Ndut P9g1Mllcer .OI 
Load dOc:ument 
C1\angelbold 
Align ngtil 
Cul10~ 
Ptace graphiC 
~to 

3.24 

SPIR.EADS!HEET 
'L.otiu:: ·24 2.011 

6lock eop,i :.00 
Recalc :01 
Load Monte Cl!!lo :20 
Aecalc M0111e Calio :04 
Load rl8sgoe3 :()6 

Rec.ale rlasge3 :01 
~Goal~ 

1Mtcroeof1 Ex~l 2.0 
rig ;()6 

Lindo :3 
RecQlc :02 
load gel ..22 
R8ealc rl.alge3 :01 

~ 
.08 

:Oat.Hi 
.05f; 1 
:021:08 
:071'S)7 
:06i:A5 

.27 

.12 
:20 

7 
. 4 
'.00,, 

LOW-LEVEL PEAFOAMANC£1 

CPU 
Matrix 2.74 
S1!'n1Mov9 

!Byte-'i'il(fe 32.44 
N:Jf~. 

Odd'-lln:I. 26.56 
Even-bod. 18.~' 

s.1..... 17.01 
Siofil 12.93 

11)1!8K 110 
lltards..kl 

Oumtlnw:I\ 
rruw1iadc 
H piattcw 
FUI~ 
Al.!efage 

100SS.U 
~ 

32-$EllCIOI 
IJ ll'i'lidtz:: a.11 Rle llOI 

SIMlfc 
FLOATINO-POIN'li R8ad 
18th 6..99 I/, & 

'Err()f2 	 t.,,,.b'fl9 
SIQ(.-) 3.30 "" .-e 

'Error RMc:I 

DATAIUSS 
,£18".SEUI + 1. 1 

COO)' 
lnde111 
LISI 
App@f'ld 
()el _ & 

Pack 

Count 

Sort 

fndU: 2 .38 

SCIEINTIFICIENG.!HEERING 
AutoCAD'2.152 

LOlld Sol 1..., 
Aege.i'l Solt\i'IMsl 1•33 

LO\WSt~ 6 
Aegerl St Palb 10 

lldelredraw 10:44 
STATAU 
G~ 2:24 
ANOllA .61 

MathCAD2.0 
IFS800~s. . 5 
FFTllFFT 024 pts,. • 4 

[J l~X: .M 

COMP'l.ERS 
_J01ROncs..o 

)(lJsp oompile 3:08 
Tu:rbo Puc ] 4,0, 

Pascal S compile 

index: 

0.71 
0.13 
0.94 
0.82 
0.8 

2. 13 
3.42 

0, 10 
020 
0.29 

2.40 
1. 12 

• 3.19 
Error Index: !MIT 

ndu: 8102 

.l\• M:ir ~l:lygr~lldllp4S 
• Al lifTwaa"B in_.~-~""""O !he ll08Mlll86and 

ll038e ~c >"Sn.-c 
~ Thll -b Poo1. 1he cll1Nnnea .._. - a<\CI 
mUlll LI& QOritCI 10 10 ltgll Of l'lllil'ldlldlD 2 ~ 

I ~ 1:11' lht JoWCI 5-andCOS IOf MM 
OQlifti!JClftit~d-~~-IOIOO). 

• RMl!and -bFIDIJO li'l_.per&I ~ 
I 	 Fu IN fJ1Cn ~lll'dCINyJIDne-onl)t, ~~ lllMJ'I 

-~ 

VIDEO 
Ttild 

ModeO 
Model 
Mode2 
Made3 
Mode7 

o..11h1e1. 
CGA 

Moele4 
Modes 
Mode6 

EGA; 
Made 13 
Mo0a14 
ModB 16 
Mode 16 

VGA; 
Mode 18 
Modo19 
H&rCllles 

:28 
:ca. 

5:53 
:47 
:02 
:34 
:06 
:50 

NIA 
ti/A 
NIA 
NIA 

38.66 

NIA 
NJA 
NJA 

NIA 
NI 
NIA 
NIA. 

NJA 
NIA,, 


1no.x: O.iiO 

~,VfN·TlONiU. 
BENCHMAfllCS 
UNP'/ICK 
Uvennore~ 

Fl.OPS} 
Otir)!lllone (MS c 5,0) 

Plryl'sec) 

113,67 

0. 7 

7002JXI 

18.M PC AT 

13,.2 

~reaclshHI 

D 
Oalabue 

D 
Sde !Id 

Ing e.lng 

D 
Com,pilerl 

-~~llldo Citapl'll ­
~ or! r.o.-111 IM>d"'°"...... 
~ 

IBM PSl'2 Moot! ll0-111 

IBM PC AT 

CPU 
DI 

FPU 

D 
l)lp; l/O 
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' 
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' 
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90% of the 
world are 

still waiting .. 

What the hell 
are those 
importers 

doing? 

· 

Prlnlfr B.tdft., ln.Jld:e u bk. 

For the •vcn~ w:u, mon bwfon 

•no IOQ complit•~d. So we 
~IJ'IC(l 1 blMIT=d t1blc ...IA 64K 

"" 256x lnttde. 
fan 1 c1!tle. M cuy lo tue. NCU'ly 
u. lne.JipmuiYei. 

Ramry-optntl\CI dabl burrer 
Up lo 12 K i b p111Lllcl t>t 

RS2J2·iaput, ...uJ bold dcLe fac u 
u fl:H'I. Record Hiii p~y .u 

1 )'<)I.I Hife. Cu:ry d1i. 1q • 

pM.1" or 1o 1DO!hc:r oomp"1er. 

hlr• f<>llr prlnl~r. 
l'orjc.i Ute# boACI UtU occupy & 

lot of yoot dtodf ip1tt_ FOl'&ct lb" 
tinlu when you h.i.d If> ~ itch 
IN!llLlllll)'. We bi~ LHb:kt t.M.1 

ol)qii<$ \Wf> c~!Qs to 1blni ooc 
prillla 110001.t.00tllf. 
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~· ui.,! 
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a l ~ble.o •ml • Jm<&ll 1wi!dl-bo.~. 

J~b!$ NobWl!yMI. 


liwlin an.I' drl"l'n 
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2-....U., boil. S1v11 i11Ut11ll11icn cosu 

~d 1-l<in llwhili1y ind cue d IUC. 

Te:moc1.l-BuH!o.d•pto"' lne!t14cs 

ltV opci.c:ally Uol.twt, l!i.oe d:tivcn. 
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We lt•vc 1 campl·clc line of 
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THE SU 3&6i 

Lion appear ; you can scroJI or folio 
Jink: • quickly and eas.ily using just the 
mouse. I found lhe h.eJp window usefuJ ,, 
frr~t. but as I progressed, I had to resort 
more and more to the manua Is. 

To actjva1e a SuinView pplication, 
yoo point lO its icon and click. ttie lefl but­
ton of the duee-b11Uoa moose; 1111 over­
lapp.ing wjndow ope11 on the desktop. 
SuoView and its appJicarions us.e the 
three mouse buttons consis:tenlly. Th 
left buuo:n selects items, activates bui­
ton or toggle , o:r con.firm d.eci ion . 
The cenler button drags wjndows or ob­
jecls or. in conjun.ction with lhe Conl.rol 
key. resizes v.indaws. The r' ghl bunon 
pop up menus aJtd then elects items 
from them. 

Th.e menu thiu app ar when you cli k 
e right bulton depends on the posicion 

of the mouse cursor. lfyou ' re poi.Dting Lo 
lhe gray desktop background, you '11 ee 
lhe main desktop menu, whk!i you use 10 
· pen new cornman.d window and ·nvoke 
yslem ervices; if you' re pointing to the 

top border of an open window, you·11 see 
the Frame me.nu, wb ' h you use to move 
and resize windows. 

To open an MS-DOS window in Sun· 
View. you dick the right mouse button in 
the gray desk1op area, highlight the 
Commands choice on the menu that pops 
up. slide the c1:1rscr to Lhe rjght to open 
the Commands submenu, high]iglll th 
MS-DOS choice, and finally select that 
choice by clicking the right butoon again . 
( unV.iew' telescoping submen.u wi J 
be familiar to lnterleaf users.) [n a few 
seconds, a new window opens; MS-DOS 
3. 3 boolS itself in dmr window , and you 
a.re ready to en.ter the third l.evel of our 
operating environment adventure game. 
As with aJI mcm e&based operations. ~he 
description of how to do .sornethin.g- in 
thi case, opening an MS-DOS win ­
dow- sounds complicated but is actually 
quite imple_ 

Good Old DOS 

On lh.e 1.6-inch monitor. th DOS win­

dow's dimensions are 6'h by 4'A inches.. 

Yes, that' s right the eatire 80-colu.mn, 

25-row CRT display is projected , in Hcr­

cul monochrome mode, into that rather 

mall re.cumgle. To read text in the DOS 

window. I had lo move uncomfortably 
dose to the monitor. 

On a 19~i.nch monimt, Lhe DOS win­
dow wookl be propottio.nate.ly larger­
since the 19-jneh monitor has the same 
pixel re olu1ion (1152 by 900) as th 16­
inch monitor- and therefore e.:asier on 
lite eyes. Although ·o geJJerai you can re­
size SunView windows and alter Lhe 
font they use, lhe dimension of I.he 

DOS window ancl the foot it uses an: 
fixed . The Sun3 86i 5uppor1 three 
graphics modes in the DOS window: 
MDA, CGA , a.nd Hercules.. 

You can open multiple overl pping 
DOS windows , but only the first one has 
write acc,e. s to the floppy disk drive, the 
emulated drive C, and the serial port . To 
reassign one or more of these devices rn a 
DOS window other than the origin a1 one, 
you have to select the Devices option 
from the menu toot 11ppea:rs when you 
click the right moose buuon in a DOS 
window . You can u e the emulate-d C 
drive to tore file that you create under 
DO • but Sun recommend:s 1bat you use 
it sparingly. It ' really a Unix file lhat i 
specia.lly formatted to look like a hard 
disk drive to DOS; you can ev n run 
CHKDSK on it. To nix, how vcr, it's 
just a file, and none of its directory uuc­
ture i available u.nder Unix. 

Other part of the - ni file tructure 
are available to bolh Unix and DO , o 
you require a C drive only for DOS oft­
ware package with c-opy-protec1ion 
.schemes t.llat rely on the DOS disk for­
mat . ll' best to use. 01her logical drive 
letters-one that SunOS maps into the 
Unix file ystem-to store your DOS pro­
grams and file . or e:umple , SunO 
map )'our home directory to d:rh·e H. 

The SunV!ew DOS window isn ' t just 
small , it 's slow; 110 seems to crawl . One 
way to circumvent these limitation is to 
use a third-party EGA or VGA board ]n 
conjunction ith a.n e:i:tra monitor. You 
instaU the board in one o lhe three AT· 
compatible slots in 1he Sun386i; the 
Sun386i's Advanced Skills manual ex· 
pl11ins how 10 do that. Then JQU ·ed it two 
Unix files so that SunOS knoW"S that yw 
have in t.allod a boa.rd .in one of the AT 
Jots . Now when you start up a new DOS 

window in u:nV iew, you'll see a bfonk 
window 011 the de: ktop, and norm11J DOS 
screen 110 will occur on the externa l 
monitor connected 10 I.he video board . 
Becau e the SunView ystem doe nat 
have to intercept all lhe ideo hardware 
calls 11nd reroute them to un ' graphic 
software, screen ]/0 speed should im­
prove gready; I wa n' table to test this . 

DOS oftware runs, but it suffers from 
poor screen 110. I t:ried WordPerfect 4.2, 
and the cursor responded so poorly that it 
wns invisible much of the time . Microsoft 
Windows 2.0 behaved im:ilarly. Both 
the emulated mou e cursor and the key­
board responded very lugg:i hly.. The 
cursor lagged behind the mou e mo~· 
menlS so much tha.t il mad lhe mouse 
a.ad Windows unusable. Sun is a....arc of 
thi problem, but it i ri.nding it diffcult 
w speed up Window because SunOS ha 
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lo handle a large number of interrupts 
when WindoY. is ru.nn.ing in th.e DOS 
window . Of come, SunView obviates 
the need for Microsoft Windows, so the 
experiment was perhap a bit unfair. 

[ also had problems using the erial 
port in I.he DOS windo . Because a.I­
mo t none of my MS-DOS softwa!'C is on 
3'h-inc:h disk · and because Sun does not 
offer an exteroaJ 5 \4 -in.ch djsk drive for 
the machin , I had to transfer software 
from .my AT&T ma hine 1.0 lh.e Sun386i 
by way of Procomm and an RS-232C 
cable connecting their serial ports. 

To make a long story short , it didn't 
work . I couldn't reliably e: tabli b com· 
munication with Procomm (ruo.0J11,g on 
both syslems) at any data transfer rale 
greater than 1200 bits per second, and 
even at 1200 bp Ille largest file l was 
able to transfer u ing either XMODEM, 
Y iODEM, or Kermit was about 20,000 
byte . When I tried to l.ran fer la.rge:r 
fil.e • DO on the Sun386i would crash 
wjthom warning, and itS window would 
dj appe,ar. SunOS said omell1 i.ng about 
un :upportod or illegal interrupts, but I 
had n.o other clues to wh.at was going on. 

] called Sun Microsystems , and the 
company confirmed it was having prob­
lems in the DOS environment wilh the 
seri.al port, since, as with screen IIO, 
SU.nos must intercept 811d hand.le all the 
.ba:rdwarc interrupis. ln this case, Ille sys­
tem thought it had intercepted an .illegal 
instruction, and the 80386' memory 
management hardware told Unix to kill 
~he proce s respon ible for the bad in­
:truction- lbe DOS window. 

On 1he brjght side, the protection 
works. In a muh:ita king system, it's e T 

sential to isolate processe from one an· 
other, and the Sun386i does. And the 
serial port work fine as a Uni:it 110 port. 
Nevertheless, Sun need . to fix the bug.s 
in I.he way the port works with the OOS 
window. 

In a l.ast-d:icch effort to tran fer some 
DOS program , I installed an AT·type 
exp n ·on c rd with se.rial port that 
added COM2 to the Sun386i ' DOS envi­
ronment. Thi second se:rial port can be 
used only by DOS applications a.nd is n.ot 
usable by Un.ix. But it uffcrod from tl'lt 
am data tran fer problem as the 'built· 

in serial por I . In the encl, I was never able 
to transfer any of my 5 1.4 -inch-fo:rma.t 
DOS oftwa.re to the system and could 
only run programs Illar I happened to 
have iri the form of 3Yi -inch PS/2 disk . 

Administration and Documentation 
A I've said, it's straightforward to set 
up a Sun386i m.aclline running .FS on 
a11 Ethernet LAN and to create new user 

accounts. Su110S handles these· opera~ 
Lions aJI bm automatically. The SunView 
environmenL provides a too] called SNAP 
(System and ·etwork Administration 
Program) that simplifies the remaining 
admini tralive' chores: file backup and 
restoration; user and group account mod­
ific:at ion; and ~erminal. modem, and 
prio.ter ooofjgumt.ion . 

SNAP is a window-oriented SunView 
program that you launch from the desk­
top's Services meru:i. It's very easy to 
use. As with aU SunView desk.cop tool , 

multitasking system, 

it 's essential 


to isolate processes 

from.one another, 

and the Sun386i 


does this. 


you use. tile mouse exte.n ively; the hy· 
per 1extual help system is avaiJable and 
prov·des coo.text-sensitive assistance as 
you u~ SNAP. SNAP comes with a se1 of 
rea o:nable defandt priv:ileges so you can 
ge.t tuted dgh.t away. 

The docummlation that com.es w1Lh 
tile Su.n:386j weighs more than.many sys­
tems l have reviewed . Fortunately, Sun 
ha published four manuaJs ju t for lh is 
wor.kstation that will answer 95 percent 
of your questi.ons. They a:re enLitled Sys­
t·em Setup and Mai.ntenan c, SNAP Ad­
ministration, Advanced Skills, and 
User' s Guide . Th.ese manuals are a cut 
abo¥e the docwnentati<in that normally 
comes v.':irlh a Unix system. They are 
clearly wrluen and easy to use;. indexes 
and table of contents arc complete. Arl­
ditiomil documents serve the experi · 
enced Unix. hand who wanls to got under 
the hood of Sumos. 

Ye>u won'( be ab?e to ·drop in at. yoor 
l.ocaJ computer store 811.d see a SUo386.i i.n 
action. Sun. markets its hardware using 
it own sa1es force, just as.minicomputer 
and main.frame m.wwfac111rers do. Tbis 
ar:ran,gemenl works fine for large busi­
nesses, but it's Less convenient for ind:i· 
viduaJs or sm Lier orga.niiation . Sun i 
changing it sales organization to include 

value-added retailers for its hardware., 
especially die Sun386i . 

Sun back lhe Sun386i with a 90-day 
warranty. During thi time, Sun will re­
place any defective components, but it' s 
your responsibility to hip Lhe bad part to 
the company for replacement . Ao impor­
tant feature of the warranty is that Su t1 

provides a toH-free telephone Linc for 
free software and ha.rdwa.rc technical 
help. Sun staffs this ystcm with real pro­
fes iona.ls who are dedicated to .solving 
your problems. You generally get a re­
sponse to your initial c.all within a few 
hou.r . This service disa:ppea.rs afler the 
warranty pecriod unJess you decide to 
sign up for Su:n' maintenance program. 

Performance 
As you .look at the resuli of the DOS ap­
plicati.ons and low-le\·el benchmaJks for 
the Sun386i, you should keep evera.I fac­
tor in mind. Every program rurm ing in 
a DOS window is executing in vh-tuaI 
8086 m.ocle; I.be DOS CP performance 
can't equal what yo'U gel with a 25-MHz 
80386 DOS macltine, since conc\lrrent 
Unix tasks nece.ssa.riJy use some cycles. 
And because of the way SunOS ha:ndles 
DOS interrupts related to screen T/O, lhe 
BYTE video inde11: i low. lf you add . 
video card and an external monitor, i.be 
video index should appro:xima1.ely match 
the video index for comparable 80386 
ystcms. 

On the other hand, the BYTE di k [IQ 
inde)I; is significanlly higher than for I.he 
other sy51.ems; that's a function of the 
fast smaJl-computer-system-inter face 
(SCSI) Ila.rd disk drive in lh.e 386i/250 
test machine . The rest oft.he re-s\llts are 
fair ly consistent and how that a ingle 
DOS task running as a process uader 
Su.nos compares favorably with 20•MHz 
80386 DOS machines. The Sun386i pegs 
e en with IBM's PS/2 Model 80·l] l, for 
example. 

Unfortunately, the e benchmarks 
don't convey an imp:re sio.n of how DOS 
programs feel on the Su.n386i; Juggi h. 

ser percci e speed not primarily io 
terms of Sl'read lleet re.calculation or raw 
rusk. uo, bul rather as a function of key­
board and screen response time. The 
Sun386i's OOS window does poody in 
these respeclS. I've reviewed many DOS 
ma :h.i.nes that compulc more.· lowly than 
the Sun386i but nevertheless SiC>C'.l1l faster 
because they can keep up with th · user 
much better. 

[n term of Unix bemchmarks, the 
Sun386i cleaI"ly outpedorms its older 
brother, lhe Sun-31l60- which has a 
68020 CPU running at 16 MHz- in. all 

COJ'l(inr.ttd 
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Table 1: The Sun386i ou1~rfom1 iJs older brorher, rhe Sun-3/J«J, on standard Unix benchmar 

IJ'111IJ11 benoflmarke 

Mac hi ne 
Unix 

version Real 

Ppe 

u-r Spwm Flltal 

System cell 

User System 

FuncUoncaH 

Delle ua~r 

Sun386i 
AT&iPC6300 
AT&TU rix PC 
Sun-31160 
VA'X.8600 

Sun0S4.0 
XenixV 
SyslemV 
4.2 BSD 
4.JBSD 

1.S 
11 .70 
4.2 
2.73 
0 .67 

0.0 
0,07 
0.0 
0.00 
0.00 

0.7 
3.62 
1.6 
1.90 
0.28 

.6 
5.32 
8.1 
2.75 
0.77 

0.1 
.10 

02 
0.48 
0.05 

1.5 
4.05 
7.5 
2. 13 
0.55 

0 
.52 

0.7 
0.20 
0.12 

Slew Write Read Shel Loop 

Real Uaer Sptem Real RINI Rea Use:r Syttem Real Uaet System 

Stm386t 
AT&T PC6300 
AT&T Uni:.: PC 
Sun-3/ 00 
VJ\X.8600 

0.5 
4.42 
2.4 
0.73 
0 .32 

0.3 
3.85 
2.1 
0.62 
0 .28 

Q 
0.40 
0.0 
0.00 
0.00 

0-4 
1.ro 
3.9 
1.33 
0.32 

0.3 
17.35 
11.6 

1.00 
0. 13 

1-8 
12.3S 
5. 
2.78 

.07 

0. 2 
0 .43 
0 .2 
o.oe 
0 .00 

0.6 
3.9'8 

.2 
on 
0. 5 

1.2 
16.62 
6.8 
2.00 
0.73 

0.9 
15.B 
6.2 
1.80 
0.60 

0 
0.37 
0 .1 
0.02 
0.00 

Multltasklng Unix benchmari< (reel time) 

Unix 

chine veralon 
 2 

Sun386i SunOS4.0 2.0 3_4 
AT&TPC6300 Xenix V 12.52 1·6.39 
Al&TUnixPC SystemV 6.3 8.7 
Suo-31 60 4.2 BSD 2.63 3. 14 
VAX8600 4.3 BSD U7 1.5 

u-Um. 11 llnw ~ •-=uti"q ooctp'lvhgild lnalruelloM. ~-time lallme 1p11n1 
-ilng prMlleged ~~ (l. t ., ~ C411$)pliat ~-!4Ntl-ht.cl 
(• ·II'-•OCfl- ~lng~pmc-}. FINI lime II elllpMd time. ll:ld It II Cot_!WI'* lht•km OI the - ._nd ..,._ lilrMe; ln.dlf'flnnce 19 Ille llnw ~1 ·~ loJ l.o 
_.llcMIGcompllf. _ lnQIOt ·~ ·fr(m~~··~"or~ 
~lnk> nwmoryorouttod!K. Plpemeu11rn- lllng MlllM msa1 ~P· • plpl 
.ln(I Oi&'AI U ~al d'a ~II. ~ c:d ql*IM 1he QP1M'81if10ll IJ'llllm 
215.000 11....... ~ ii* l)IQ!;.U ldefility 1'!1d1.1he fnp l4( ) lj'IWm call!. 1'1.lllCtbl 
Cllll Riii& l"t.o prootatn&: ~ 111M• ill l\olle11Qn _ 10 ~I QOIJ, f.!ld Of1l9 doHii~ 
... Iha M!dlon Clll kw llMI - pl 'Thi IJMI' lllnl al llw PttlQl'lm l1(il L4lnD !ho· 

Number ot concun-en.1 p:ro~ae• 
3 4 s 6 

4.9 6·. 1 7_5 8-7 
22.97 28.33 35 78 43 33 
12.7 9.2 22.8 29.8 
3 .69 4.25 4.85 5.51 
_83 2. 7 2.53 2.83 

loi!lcllccl l!s - tMi lhil ._ llmt QI I~~~U.. lun:tl(ln; Lilt dili.r• 
·~ii f!olncl~ -'1MQ, ~" lo lho labl9 u 0.... ~. si... ru - llw•­
li(Mi'I QI •lllO·Sl4YI! ot 'e~.-.s. Wiiia ilild Ro.ad !IHI !ht ~- di9k ~ 
ll*lrAl:locl. 'Mlle cn&19ll,. Cf*18, lll:ld Ma 25&- •b'.r 512-11\111 lie. - ,.~ Lllb 
l,ll(IU..ti111- , 1't,.St1'111t11t11rM>iwb«11~1>C1~ 1'1"19111e41-.mtlnt 
~•Lt~- •hO llifll ~t In mul t l '" 1(1 pill,lff u11111 llJI lhtt l'lq<JM111d ~ 
IWOOM!le9 h- - The ~tound ptOCl!H ut..l.h-. ~-... 
lrlOl1ly inad' Unix eommanc11. .00 Dlll'CIBea d'.olk lllCC- wl1l1 th!l!!m. Lllcp bl1t:l lllnf1­ll'I.._.. tmtllT1itfk .PJd i. mo.W prQUNOr~. ,.,_n11.._ .,. ... MCOndl • 

but the mullita king benchmark: ( e 
table I) . That's an impres ive showing. 
A lroe test of Unix. performance would 
'oe to benchmark tb:e Sun386i against an· 
other 25-MHz 80386 yslem running 
Xenix, A/UX, or SCO Unix. But th.ere' 
no doobt that this sy&tem run Unix a 
well as computers that have t:raditionally 
been considered fast , mu]tiuser Unix 
workstations. 

Ou Balance 
As l'Ye already said, you have to view the 
Sun386i primarily as a Uni x worksta­
tion. A such, it ellCtl -. If Lh is mach inc 
had been available when I got my Sun­
3/ l l 0, wbicli Ju e for tbree-dimen:siona.I 
geological modeling, I 'd have bought the 
Sun386i instead.; it's cheaper and more 
versatile. But the point bear repeating: 
Yoo'U be d:i appointed ifyou think of the 
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Sun386i as n 803 86 DOS machine that 
also :runs Un· :x. 1f you lNallt serious DOS­
only perfarman~.e. this is defi njte.Jy not 
I.be machine for yoo~ get one o the m oy 
20-MHz or 25-MHz 8-0386 microcom­
P\Hers oow o:n Lh.c marke.~. If, however. 
yoo re qu.ire a top-qua~ity Un · x work ta­
t.ion that can (as a bo11u ) muJt.itask DO 
programs and se.amtessly eiocha.nge data 
between Uni x and DOS. th.e:o thi i the 
ccmp1ner ror you . 

The co t of' the Sun386i seem high, 
a.nd it i ; but be su.re to take a close look. 
at what you 8Ct for your money. Conside.r 
d:ie features that are standard on the 
Su.n386i but thllit 'i''OUld be opt ion on 
most other -~-yst.em..~ ; a 2:5 -MHz 80387 co­
processor, complete Ether.net hardware 
and software, 8 megabytes of RAM, and 
complete Unix and DOS system soft­
ware. as v.-eH as aJl the Su:oVi'ew appJka· 

tion . Don't forget th imponant fact ·chat 
all hardware and programs come from 
the ame vendor . They· re integrated 
from the ground up, and they work well 
tog!!ther. 

And finally, even if you don't specifi ­
cally require the Srun386i' graphical ca­
pabilitie in your work (a I do in mine), 
you'll love the way the iconic S1mView 
desktop spruces up Unix. There's no 
ubstitute for the way Su.nVi-ew repre­

sent proce es a wind0\11 ; it make 
Unix' multitasking capabilities roncretc 
and useful i11 ways that- for me. any· 
way- they never were before. • 

John Unger is a geophysicist for the U.S. 
govtmmem <J.rid li\ie$ in Hamilron , Vir­
ginia. He writes graphics software a1id 
tLSes compult!rs to Sludy rile earth's erUSl. 
You can reach him on BJX as ''junger. " 
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A hardlDare pll.f'dlasl! ofU995 or more a requJna 
to IYCdtJe the SIVA 386 s,,stem PREE. 

• QMS PS 80011 Postscript Laser Prinrer $5995 
• QMS PS 810 Postscript Laser Printer $4995 
• CDC WREN N 300MB SCSI $2595 

Hard dri\'C wit"' Controller 
• CDC WRE llJ 155MB SCSI $1795 

Hard drive with Controller 
• CDC WREN II 86MB ST506 $ IJ95 

Hard drive with HD/ FD Controller 
• Eight Port RS232 Intelligent Card S 995 

with Xenix Driver 
• 32-Bit 8MB Memory Expansion Board $2997 

• Intel 80387 - 16 Coprocessor $ 495 

•Complete SCO Xenix System $1595 
(including Operating System, Deve]oping System and 
Text Pro~ing System for BOJS&ba.sed System) 

• SCO Lyri x System S 595 

• SCO Professional $ 895 
• SCO lntegra $1295 

• SCO Foxbase Plus $ 995 
• SCO VP/IX $ 495 

(integrated DOS environment - two users) 
• Language & Development Tools CALL 
•Networking & Communication Packages CALL 
A software pu.rdaase of$2995 or more is required to rettloe 
your FREE SIVA 386 Systnn. Mix and match to meet 

your needs! 


Prices are for Industry Standard 80386-based Computers. 

For aH other S}rstem.s and items please call: 


1-800-252-4212 


VNS America Corp. 
Suite 270. 910 Boston Post Road 
Marlboro, Massachusetts 01752 U.SA 
In Massachusetts 508-460·0016 
FAX: 508-481-2218 

'"(}ifer good 11nlil December 31, 19 . 
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THE CREATIVE SIDE OF PAGEMAKER. 

There's only one desktop publishing program document formatting., pot color, and text handling. 

that's qually adept at producing stunning graphk Al1 in a fri ndly, intuiti:v way. 

design and pow rful business reports. For business professional . Fag< Mak· r off. · · 

£rs Aldus PageMaker. And it means desktop feahlr like built-in templates and compr h nsive 

publishing to mor people around the world than support or Jong docum n . It's th fir t desktop 

any other program. publishing program to run on both Macjntosl 

•or creative professionals, PageMaker offers and PC comput rs. And it' · compatibl with mor 

pow rfu) f atur for precise page composition, business oftwar - and periph rals than any other 
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Finanoal Report To Dw/SJon ManagetS G 
The first quarter numbers are in .. 

I I 11. 11 

l .. lit; •li I t 

I 1 

THE BUSINESS SIDE OF PAGEMAKER. 

d sktop publ.ishiag pro gram availab 1 today. 

Whkh xplains why ov r 200,000 r ativ 

and bu 'in s profi siooals around th world have 

cho n Aldu · Pag Mak r. 

To g t a clo r ]ook al th er ativ and bu si­

n id of Pag ·Mak r . vi it your authorized 

AJdu d al r, r · all 1-800-33-ALD lo order a 

$4.95 self~running d mo di ·k. Or you can ord r 

a colorfu] vid ol:ap d mon tration for just $9.95. 

In Washington stat call (206) 628-2375."' 

411 First Aven u South, Seattle, WA 98104 (206) 622-5500. 
'°t';.i.~~-~~.,-:::::~.i.:... ---!~ 1.1~";,'it:'T"~,~ 
SE,ot ll, Ol lnol I ME ILUl, _..,.,....,lllr~ I u< -~~:lo r 

.r.w-.11w- ..i ... _..,,in'_m_C_ l<a.tr_. Ill .,.~ 

~~...:::..,..:.:...,"*-k-'~1"' ~c":..,~;;-:;:~ 
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Mono S: stem 
• lnlel 802'86 6' 10 MHZ CIO::k 
• ·MOK RAM (upgradea le to I MEG) 
• l .2 MB 5 l5" llopp dnve 
• · I pa1allel • 1 se.rial t/O por1 
• 200 U power $1.lpply 
• 1 " monocnrome moo.IOI' 
• IOI enllaooed keyboard 
• Aeal-lime clod; e<1 leno t wfbanery 
• 2·yearw.ma~ ty 
• ·Oper sys wfm<1 ual & lu anal 

$1 195 
1M GRAM up-giade.. mo 
For RGO color motllCOt<ftard adl1 S180 
For EG color monl1or/ca1d addl $380 
F« Mulbse<111 mooit()( 

Wilh 800>::600 oonlrl card. $'410 

5..3.10-12 MHZ. 
286 System

nochro e 
• fJlld 80286 6112 Hz CIOCk 
• lMEGR 
• 1 l B5 25~ lloPPY cl 1ve 
• 1 parallel • t serfal 110 pons 
• 200 wall power suwiv 
• 101 entiana!d keyboa1d 
• 14" m monochrome morulor 
• Real-time Clocfl; calendar wroauerv 
• ·2 year warranty 
• Oper sys In nU<tl & Moria! 

$1 .595 
For RGB rolcr moot tor/card aml $l 110 
For EGA COIOI mon11a1/card aCM $3180 
For Mulliscan momlor 

W1U1800X600 oonlrl ca rd S•SO 

MonoSys.tem 
• t 6 lntej 80386 CPU 1MEG FIA 
• 1 2 ll 5 25" llDPP'I d~ 
• 40 I B28 (faSt) hard Clrr~ 
• 1O1 enti need eyboa rd 
• 1 parallel • 1 seria 110 pofts 
• 200 wan power suppty 
• 14w TIL monochrome rn(:flltor 
• Real- tune ctock CGlaular wlbd11ery 
• 2 year wa11an1y 
• Opers. sys. 'N/manual & luCooal 

.$2.,750 

386 Colo1r System 
For EGA l'il-FIEZ monitor $380 
for Mulllscan rnooi tor 

WHh 800X600ca rd UIO 

IBM PS2 
JG-002' IOltUh&O!l62 drives. 
J.0.021 I 0MUz3086 2Clm~ ~ID 
5o0z.E)31 I HJ ze6 30mb HO 
OOZ-061 I ftt286611mb HO 
10-E!il 16Mllz Z8S 60nib HD 
ro.121 Hl286 1~b H O 
8li03 I 2" IOOOOOIWtme mow t:or 
351312"liXllOllTl011iltlr 
&513 1.c- COllw maruoor 
&514 16" color mon·~ 
i.25" 1.2\'n: eJi ma onve 
Pm-printer II 80lllll 200r;ps 
p,g.,pnmer X·24 Ind 240Cps, 

COMPA.Q 
Oias~pro 21!&- 2() 12 MHz 2Cmb HD $Ult 
~ 2!1&-4012 MHz 41blb HD SU SI 
~ J8&-60 20 MH.! !il)rlb 110 SU7$ 
Oe:slqJrn 386-130 i'O WU I»Db HO Sl..tlS 
VDU Board. $ nD 
VGA floanl S ~H 
11• Amber or Ci~ 1tot S t 30 
14" VideograplK Color lilooilDI $ MIS 
l'onable-1114 8Mlll 20Tib HO Sl.ISO 
Portable-II U20 12MH.! 20mb ~ D SOSO 
Portabie-386140 HI -Wnlb HO $U U 
512k·2111b lij!Qr.lde kll Fol 28' s 405 
, •2mb UOQfade kll lol 386 .$ 595 

SUI -... 

JJI 
m .Ml.. 

SW 
Utt 
IU5 

Simm-Sipp-Madu es. 
25&-120/ t00/B(ns 
I MEG all speed&. 

287 Malh-CG's II speeds 

387 Malh·CG 16 & ~MHz 


80387 16 MHZ. . 

80387 20 MHz. 

275412"56 EPROMS 


ORA,MS SRAMS 
ALSO AVAl'LAllLE 

ST-225 20mb flail l'oeig 65no5 
ST-ZJB »rib llal helg e&ft5 
Sf-251 -241'.mb11n •llm:s 
ST·251-1 .Clliltb till 211m:!i
s1-.cooo 8()nb 1u11 111e1Q!l1 2 s 
M &C25 21knb 35" 2811'15 
Mnsrnbe ~ I'll ;>ans 
u. fill8S 110m11 lan! 

8088-TURBO 

SYSTEMS 


• 518 MHz-T ilQppv·rncoo­
tl c:al·256 

• 	5.18 MHZ same as abOYe 
w/640 

• 5110 MHz same as above 
+2 IQPpies. s.m 

• 5110 Hz as above AGB $10. D 
• 5/IO . Hrl as above EGA SIZ..8~0 
• 2 yea r warranty 
• Opers Sys. w/manual & IUIO!ial 

1TOS,HIBA 

Lapt pComputers 

l"l 100 plus 518 MHz wl64 . $1Ai0 
Tl2'00 as above 20 ME! ndr S ~ 

(New wloockli te 1wis• LCD) 
TJ I00/20 w/2'0 MB hard clrrve Sz.no1 

--------------------_..____....,...................................,___________________--I T3200Wl2MHz2B6 

w/40 MllCHIPS - CH If S- CHIPS 

TSIOO 8116 MHz 386StAl.l. 
wf40 MB. SU9SSWl 

ONE YEA RWARRANTYSC.W. 
SCAU t-------------------­
St.ui 
SWI. 
$ CAl.l 
SC.All 

tm 
SUO 
Ut5 
S4U 
m~o 
U45 
asta
s11a 

1LA.ZEii PRINlERS 
HP laser Jel 
Panasonic 445'0. 
l1N11 Pa11el:aser- l2 .. 

SCAN'NERS 
Pan~soolc. . . . . . . . .. 

(With COO Ifl CG rd & sortwa1e 

TOS1W Ft11!1EOS011 36() K. S l~ 
f psotll I .2 MB $ I~ 
Tll5W~ 100 SIII 
N~ClSh I .C MO Silt 

1CONlRO LLERCAADS 
20tl0 ailrl ea•i:I 
20/:W 'D AT CICaid 
20/:W 'NO Rll. Card 

2(ll:l(I WO MJll ftU 


1>3?.1 S :>16 Cl'$ drafll 12c11s lO J fonts bulll·•n S 49$ 
1'341Sl 216 cps drafll7:?qis LO 31oots burlt-ln $ l 2S 
1'351S lOCI ~ lfra:ll/12{lcps LO 6 loots lxuU- n SI n 
Cc6ot upg~e tor ~1 SX S?30 

IALL PRINTERS INCLUDE 6' CA:BLEI 

Circk 256 on RuduStn1u Card (DEAl.BRS.: .lSTJSHECOM COMPUT RS, 
Ask ror o~ r D1eskta~ P bli sb ing 

1l1NC. 	 Ca ll efore _y1ou buy_and CAD/CAM/CAE s,~ire P1chges & 
2:2755-GSavi Rane nParkway 	 S VE ! SAVE! SAVE! A 	le & Add·Ons ·• En1nce e11s 
Yorba Unda, CA92886 M.st 1Jder1.s•iued witll 48 Hrs or Im 

FAX (6 6) 91 2T50 l 7 HO'U RS •·F 8· 1.11.-6 p,11. SAT l1 a.11.-3 p.11. PA,CIFIC TME. 
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A Nimble AT • 

Dell s System 220 put 
AT speed in a new class 

Jeff Holtzman 

How do you stuff 10 pound f 
sand (well , ilicon) into a 5­
pound sack? Several oompa­
nies have tried, but DeH has 

come closest to figuring out the ec:ret . 
With its W-MHz 80286, the DeU System 
220 marks the high end of AT compat· 
ible and even hold it . own aga.in l 
80386-based .machines. It' s a compact, 
light,,,,reiglll ystem w:ilh JI the basic on 
the motherboard: video adapter, J/O 

ports , alld di k cmuroUcrs . . ~us1. plug in 
the keyboard and VGA monitor . 

You can buy the System 220 in three 
configurations. ' he base mode , which 
has a list price of $2299, includes l 
megabyte of 80-naoo econd dynamic 
RAM (DR AM), one 1. 44 -megabyte 
floppy disk drive, one parallel and two 
serial ports, a VGA port, a monochrome 
VGA monjtor, a l 0 l-key B:nbanced- tyle 
keyboard, floppy and hard d1 k control.· 
ler , a;nd three empty 16-bil expansion 
loiS . Far colo.r VGA, add $200 t.o the 

price of tile desired model; for a fine­
pitch color VGA mrutitor, add $300. A 
12-month on ite servk:e contract is in­
cluded with Lh.ese sy tems at no extra 
charge. 

The motherboard bas a socket for an 8· 
MHz 80287 math coprocessor and space 
for an additional megabyte of RAM. Dell 
plans to introduce l-megatryte si.ngle i.n­

line memory mod11le that can be ub ti­
tute d for the standard 256 K-byte 
SIM Ms. Thi would let you pack a maxi~ 
mum of 8 me~bytes of RAM on tile 
motherboard . However , prkiog and 
availability have not yet be"en ·C tab­
lished. Maximum system memory js 16 
megabytes. 

The review unit came wi1.h 2 m gs.­
bytes of 80-ns DRAM, an 8-MHz 80287 , 
a ingle Sony 1.44-megab-yte 3 'h-inch 
floppy disk drive, a 40-m ga.byte 3 'h . 
inch Conner Peripherals CP-342 hard 
dis,k drive, a Mit ubishi col.or VGA moni· 
cor, and MS-DOS 3.J.O (a Sl20 option). 

Packing It In 
T~ 3'h-i.nch disk drive bays dominate 
the·clean front panel. In the low r righ~ 
corner is the power switch, and in tJie 
upper left corner is a keyboard i11tedock 
witch. An LED in.dicare.s hard disk a • 

tivi1y. There is no reset switch. 
The System 220 ha s~ for only two 

3 1h-inch floppy d:isk drives and a single 
3 11.J · i.nch low-profile hard dis.k drive. 

here is n provi ion for internal tape 
backup. The pov..oer upply (rated at 85 
watt ) i about two-third the ize or a 
nonnal AT power supply. A in lhe PSl2 
Model 30, the three 16-bit expan ion 
Jots are horizontally oriented. 

Tile motherboard u.ses the Cllip & 
Te-ehnologies chip set . Many ohhe chip 
are promioenlly marked as 'NOrk:ing at 20 
MHz. he motherboard ha a number of 
jumper block tha1lei! you di able the on­
board VGA, ha.rd and f!oppy ditsk COJl­

troHers, and so on, should one develop 
problem or ir you want to add }'OUT own 
video card or another confl ictin,g device 
in an expansion slot. The review unit's 
motherboard al o had four engincering­
change jumpers. 

A large motherboard diagram and in· 
struc.ition sbee.t i affixed to the c.a.se, en 
uring that e seotial setup informartion 

will remain with the machine. lmeres1.­
ingly, an edg.e connector cone ponding 

continum 
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IBM ~nical andelcctrical doot. An 
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Compa:ny 

Dell Compuler Corp. 

9505 AJboretum Brvd. 

Austin. X 787591 


(800) 426-5150 

Componenta 
Processor: 20·M Hz 80286 with zero 
wait ~ates; socket or 6-MHz 80267 maih 
coprocessor 
Memory: 1 megabyte of i er1Baved 
DRAM stanc:lard, e>:pandable o 8 
megabytes on system board 
Mass storage: 1.44·1'1iegabyte 3'12-inch 
lloppy disk drive; 40- lllld ~ QO.meoa.byte 
hard disk drives opti:onaJ 
Display: Qn.'ooaJd VGA.; monoci'1rome 
VGA morf!or SW'ldard. 00/or rnomors 
optlorial 
KeybOard: 101 ·key 18 M Enhanced· 
style k.eybOard 
IO lnledaces: Two DB-9 RS-:2'32C 
ports; one DB·25 parallel prilller port; 
three S!ru'ldard 8-bit expansion Slots 

SID 
4 x 15 x 16 ioches; 22 pounds 

Option• 
MS-OOS3.30: S1120 
M1crosoft 0St2 ~on 1.0: $325 
S-MHz 80287; $400 
1 megaby1e of RAM {SIM Ms): $ 1000 
3'12·indl ~OPPY disk drM:I: $200 
3~·1ncii 40.megab)ite hard dlsl< drive; 

$700 
31h•lnch 100-megabyte hard ciskd ive: 

$15'99 
Serial mouse: S(i(I 
Color VGA moritor: $200 
Flne-pl!oh color VGA monitor: $300 

DocumenbiUon 
85-page Syslem 220 Owner's Manual: 
134·page S~em SiuPPol1 Manual 

Pl1ce 
Base model with VGA mcmoohrome 

morni,or: S2299' 
Wi 40-megabryte hard disk dnve; 

$2999 
IM h 100-megabyte llard diSil dn...e: 

$3799 
System as levtewedi: $4719 

nqulry884. 

to tile VGA feanire oonnecl.Or runs a ong 
the left edge of the motherboard. The 
Sys.tern 220 i FCC class B certified. 

What Works and What J)()esn;t 
Using the System 220 is a plea.sue. The 
Key Tron"c keyboard has an excellent 
feel- not as springy as IBM ke.yboords, 
but much better tba:n cheap clone key~ 

boards. You can slow the System 220 
down to an S...MHz clcxk rate I any time 
by pressing Ctrl-Ah· \ . Us.11'118 a ROM­
based program, you can abo set die ma­
chin~ up to boot at either 8 or 20 MHz. 

Tile Mitsubishi monitor provides a 
clean, st.able image i.11 both text and 
graphics modes and bas front-mounted 
power, brightness., and COllilrast control.s. 
However, it ha no til t-and~ wi vcl 
tand-just a single bar on. which Lhe 

front of the monitor can be propped . 
I had 110 trouble .instaUing and using a 

Tandy serial moose with varioos graph­
ic-s packages, including AutoCA D .re­
lease 9.0, Au.toSkot.cb enhanced version 
1.01 , and Wi.ndows 2.1, as well as Excel 
2.0, PageMaker 3.0, and MicrograJx 
Designer 1.2 run.rung under Windows. 
Microsoft 's extended-memory driver 
(HIM:BM.SYS) ran fine, giving Wi.n~ 
dows about 58K bytes more workspace. l 
also bad no trouble inst.aIHng and ru.n­
n.ing DESQview 2.0l, Won:IStar Profes­
sional 4.0, a beta ver iOll of Wo:rdStar 
Professional 5.0, Turbo Pascal 4.0. 
Microsoft BASIC 6.0, Lc>tus 1-2-3 ver­
sion 2.0l, VP-Planner 1.0, ProfessionaJ 
CED l.Ola De$ilink 2.2l. and Brook­
lyn Bridge 2.0. 

I also insLalled a Hayes 2400-lbit-per­
secood modem , which worke.d fine with 
Procomm 2.4.2 but wou.ld not work. with 
Smartcom Ill. Whenever I.he program 
tried to access the modem, the system 
eras.bed. De:IJ' technical- upport people 
tracked down the problem to a conHi.ct 
between the COM port on my modem 
and the motherboard COM ·Chip. The 
company says a patch ls available oow, 
and a revised BIOS will be available to all 
regis~ercd System 220 owners. 

How It Runs 
The System 220 has an i.n.terleaved mem­
ory ystem that operates with zero wail 
st.ates with l or 2 megabytes of DRAM. 
On the original version of the review y ­
tern with l megabyte of DRAM, one wail 
state was foreed. Wirth the new " ,en­
hanced" Phoenix 80286 ROM BCOS flu 
version 3. 10 15 , 1-megabyte systems ru.n 
with zero wait stales. AU c11rrcnt ver­
fons of the 220 wiH have the new BIOS. 

The, bcmchmark were run with 1 mega­
byte of DRAM on I.he motherboard. 

In a 1-megabyte system, you ca:n use 
the extra 384K bytes as extended mem· 
ory. Otherwise, you can use it to run 
copies of the sy tem BIOS and the VGA 
BIOS, both of which run several tjmes 
faster from RAM than from ROM . ln 
systems with 2 or more megabytes of 
memory, you cannot use the e:x.t:ra 384K 

COlliilllWI 
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Dell System 220 
APPLlCAll'IOtMJ:va. PEAFOAMANCE 	 Diii S)lllem :220 11 . 4 * 
WORD PROCESSING 
x,.Wrrteo 111 + :t.52 

LoaCl(l!ir'll!e} 
Wocct'eourn 
Searchlrepl.aoe 
End of documenl 
Block R"IOYll 

$pellif'!l check 
Mic;roecft Word 4.0 

Fofward delete 
AJdUI• PIQIMlbr 1.0il 

1.oad document 
c~ 
Al gorigiht 
Cui 10paoes 
PlaoegtaJ)l'lic 
PnnL ofile 

Medii.ntJt.arge 
; 11 

.03/:21 
:06/:2'3 
:01 1: 15 
:09/:-09 

;00.11 :03 

; 4 

.05 
:28 
:22 
:21 
:OB 

1:S4 

2.71 

SPAEADStlE1£t 
Lotu11·2-a 2 .(1'1 

Bladt.copy ;03 
Roc8lc .02 
Load Moi'lte CatlO 18 
RecaJo Monie Carlo :05 
Load rlaroeJ .1)4 

Aecelc rfarge.3 01 
Recalc Goa!-'Seek :03 

Ml!Crosof1 Excel 2.0 
Fin ngl'll ;1)6 

UndO 2: 1 
R.ecaic .01 
Loadr1 gel 29 
Reealc rlatg93 :0 1 

DATABASE 
dEIA:SEm + 1.l 

Copy 
lntle,ll 

LISI 
Append 
Oa!Me 
Paci\ 
Cour!I 
Sort 

l : i9 
Com,pe.q ~ 17.9 

:21 
1:26 
2:00 

Compaq 3881111 10.'4 

:02 
1:.25 
: a 

1:36 

18MPS/2 ' Pdocl~ 80-07'1 
10.11 

CJ.fl'ld•x: 

SCIE:NTIP:ICIENGINEERl.NO 
AutoCAO 2.52 
Load8oi~ 
Aeg$n Soft.west 

Load St- Pauls 

~Si.Pauls 

idelted!'8W 
STATA 1.5 

Graphics 
Aiw:NA 

MalhCA02 .0· 
lFS800~ 

FFTllFFT 024 ~· 


COMPll.ERS 
·lll!f~rowtt ·C: s:.o 

XIJsp co-npile 
Tufte Pueal! 4.0 

Pa5ail Scam~ 

Compllwsll'lellll: 	 2. 1 
·~·~lndl!! <lraptiaare 

J8MPCAT 
Ull 

1:15 ,,03 
:15 

,09 


15;49 11 .4 

:26 

·16 


~22 
:24 Spreadsheel 

0 1 
Oalabase, 

D 
Sc:len.lfficl 

Englnoering 

0 1 

IL.OW-1.:EVEL P,ERF'ORMANCE• 

CPU 
MA1rlix 
Siring Move 
~ 
Wbrcl-'W!da: 

Odd-bnd. 
Even-bnd. 

Sl'•yti 
$o'1 

nax: 

FLOATING-POINT 
lhlth 
Er~ 

&l n.{X)· 

•• 
Enor 

EttOt 

4.25 

40.55 

:JV.69 
2Q.27 
~-83 
19.01 

2.72 

l!S.73 

11.73 

9,89 

DISK llO 	 VlDEO 
H1rd Sffl!'J· Text 

Outer track 33 MbdeO 
lnnettrack 3_3 M:xle I 

airp1 ta( 8,J ~2 
FuD platter 9.99 ~3 
·~~age ~2'3 t.l'od8; 

DOSSffl! Qnphlc::• 
1-s.eao.r 14.!14 CGA: 

32-'5ettor 45.40 Mode 4 
Fil• VO* Mode5 
~ 009 Mode6 
Road 1. 19 EGA: 
y lo .06 Mode 13 

1-m9byt• Mode 14 
'I 9 6.57 Mode 15 
Read 712 Modo 16 

VGA: 
lnd•x: 1,.40 M'(Jde HI 

Mode 19 
D IM ii: 1.73 Herooes 

5.00 
5.0.2 
4 .89 
4.89 
NIA 

1.98 
Ul6 
2.09 

3.63 
3.88 
NIA 

3.9? 

4.01 
2.03 
NIA 

l~x: ::un 

A•Nat suppcwred by grapl'oa lldaprfJr CON'IENlilONAL
• iU are In li800rldli f'IQ\lfe& - genetllOlld IJljf'IJ Ille ooe&80861W1'1 ftJNOMMA!R!l<.S90386 ...,_,, 1l ol Smll-C. 

LI PACK 
eonoer D 10 Cigb °' l'OUl'dlld ·io 2 C1gcs Li rmore L.oopiS~ 

•The Olten Joi FiQel.ro;-Pllft ll'!e Ci!~~~ afld 

•Timosreoorilll!lb'fd\eHllldSeekllndOOS 	 ar rounullii;te see (MFLOPS) 
~ (l"ll.IT. al~ pl!tlctmed runenlfy YI 1ll 1001 Dh~Cl\l'l&(MSC S.O) 

• R!iall and -	 by1la. !Ol'llytsee)lcX Fie llO are In_,_ Sol 
•Fat the ~aLoopgaoo0hi)'lb19-onlv. ~ rvnbn rfiODll 
.._.~ 

557.99 

0.04 

4945 00 

bMod on ~•lilf1andtl'ICM'·~ 
~ 

IBM PS/2 Model 80-071 

IBMPCAi 

CF'U 

i)tsf< l/O 
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bytes as extended memory, but you can 
still. use jt to run the B10S. 

The benchmark results, run with a l­
meg byte ystem, put the System 220's 
pedormance in perspe<:tive. The 220' 
CPU index indicate- a raw peed nearJy 
three times that of a toc:k IBM PC AT. 
That score also male: it from 25 percent 
~o 100 percent fa lerthan typical 10-and 
12-MHz AT compatibles, placing the 
System 220 squarely in the ballpa.rk with 
Compaq ' new 386s, the older l6-MH2 

Compaq 386, IBM's 16-MHz Model 80, 
and other low-e:ad 80:3 86-bas.ed sysl.Cm . 
The 20-MHz Model. 80 is only slightly 
faster. The 220's e.~eUeot CPU perfor­
mance i d'ue lo the fast clock rate Lhe 
fast 80-ns DRAM. and the interle vc-0 
memory y tern . 

The floating-point rating , on the 
other band, h<JW I.hat an 8-MHz 80287 is 
simply no match for a:n 80387, even the 
16-bit version used in the Compaq 386 . 
The System 220 Y.'a:S a healthy 73 percent 

O T-.D V 'l'VIOll Iii 
· 4M.-..t:l l 4.,_N 

-w, 1_,..,.....'C"-OT' T.Ll(llilllllllli ·d 
eti:-.t~~~­-.. ~......-.-. 

flftlNTER U TR.ITll!:S I 

~ liil'OM . .....­.....,....._ 
,--.. ~liriileii­-­al ~~•o:n. - It• 

~ll!Mltir'-¥h.il11. 
~fi!llil'ft,t l .. 
illlil.mtl~~~--Kli 
~....! .~... llllilllL-­
o~~ c..wm· _... 
,.....~ .. -......--.. 
.., ~ ... .~,,.. 
............ ~ ..~P-1 

l 
:J ~IMa~ ' " 
~----.,..,,._ 

., ~· ~ liYm-­
iW:J~L a>r1.•-4lit--•-.. 

-" ·-- ...-­~ .......... ire.lul ....
..,.__ 
~!tMliii~ --.. 
l!!i!~ .......H8~ 
;I l!IUl;T~ ,......., 
~•lllllllllllllill1•....,.. ......... .. -­~-------lftll!'... 

-,...,,...'DU.M,.l•~ 0..... ~.,,,,,.,,,--~.. 
..... i.--. ...... 
~ ~'iQJ(:liill.. fil . "-"' 
~.­ ......... n..-;i.­
-~ ................... F-­"~ ...... ..,, ,,, ....,....... _,........,...,,.._._. 

[&:'TI:==1 
·1 - i 
an~~­ ~~~­ I 

I "~'.~ : .,...,_. ......il:iM--. 1 
·1 · ·"-;w~~.._.
~~.~-=·: I 

-Ni!Jt W.-0 ........ . .............,.__..... ..... I::. ~-~.:::::: I 
6 amcm:mrlt?DI ~.;;h::;; ! -~ ~ft.i l~ '-11 

-•~llltM-~I...~~ 
~ft.9 illl .(1 

,...~.._.,...._ ....... ._ .. ,.. ~_..... 
o~ .c--.-.,,..,... .... ~-~11!!11111­..........~ ,---~ 
3~...,....~ 11 1.ut •---­
rc--•·-ll ~ u:r--=-­

-­li<>uo;lll~•­ · • ...=rd.II W._,,.L~ liK"1oll"ml • 
ri..at --..w.1-" ,.._r ,_ 

i;;! pdlllnT :.ii.: • --·..-­
u ~'"-:_:·:rj 

faster than Lhe IBM PC AT, bu~ lhal is 
less than one-third th speed of th 3865. 

The hard disk and oonLrol ler combo is 
abool 40 percent fa ter than a tock AT 
and about .10 pe.rce.nt f~ter tha:o the bet· 
ter AT-clone di l>k s, and it i again compa­
rable lo that of the low-end 80386 ma­
chines, including both Model 80 · and the 
16-MHz Compaq. The video S)"S{·em' 
l6-bit bu interface and its ability to run 
the video BIOS from RAM allow the 
System 220 to perfonn more 1hao twice 
as fast as an AT or !he high-performance 
compatibles. 

The application benchm rk turned 
up few urpri e . A expected, the Sy ­
tem 220 outscored Lhe 10- and 12-MHz 
A -<:las machine in all categorle, • was 
generally compe.titive with the low-end 
80386 systems, and fell behind the faster 
80386 systems. 

The except ions were tile math and 
CAD tests . Becau e of the 8- M Hz 
80287, the System 220 did nm do well in 
the MathCAD FFT calculatlons. Given 
those re ult , you might al o expect poor 
AutoCAD performance, but uch. was 
not the case. The 220' fast system clock 
and its exceUent video performance 
helped the machine put in a respectable 
performance. 

Running the benchma.rk te:."IS wilh 2 
megabytes of RAM should improve I.he 
performance slightly becau .e of in­
creased ef kiency in Lhe memory inter­
leaf circuitry. 

Having It All 
The Dell Sy rem 220 i n' t the u1timate 
performance machine. It 8-MHz math 
coproce sor i a eak point for serious 
CAD or numerical analysi work, and i1. 
rhree expan ion slots, 85-W power up· 
ply, and. lack of 5 l.4-inch disk drive ba 
are also limiting factors . Yoo.··11 also have 
to con ider carefully whether raw per­
formance today i most important, com­
pared to 80386-ba ed machine with 
memory management and virtual -mode 
capabilitic in the future. 

On the other band, if you 're lookin.g 
for a fast, sleek, and co t-effoctive AT 
compatible, th Sy tcm 220 has it all: a ll 
Lhe hardware nece itie , peed, excel­
lent documentation, toll-free telephone 
support. on-site ervioe contracts, .and 
the bes1 p,rice/performance ratio in its 
class. • 

Jeff Hoitt.man owns Publishing Con­
cepts, a firm that specialius in evalua­
citm , verifieatimi, and documenta1io11 of 
high-1eclmology pro.ducts. HI! Jives in 
Ann Arbor, Michigan, and he can be 
reached on B/X d o "tdi'tors." 
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THE NEW STANDARD FOR 

WGHPERFO __ CE 
STATISTICAL 80 ll.E 

.'\ powmul, oompreheMi\-e, el and super-I' ~ 
lical age for IIl.'4 (PC, Al', PSl2) aml co:mpatl 
computers. I Th optimized r ml.eriaw with fast 
hiemtlUcal menus ~tl!Sel rnenls ofartificial imldli· 
geitcf; e\'el'I mITTpleo111a~~onlJ' afew keysll'Okes 
(bald\ ~ng:ts a1litl supported}.• <:SS reatmesrompre­
hensi\11, state or tl'ie .;m lmp1 ttlt'lt!at3om of:Basi.csllltisUGS, 
Multi100g ~ raMes, Nanparn:metric .st.a~ 
~ data anaJym wtih amlytit' gniplls, Jllulliplt 
~melJwds; Timeseriesa~wilhmodeiiflQaM 
j~iitg (incl. full ARl.MA), ~ ANOVAIANCQV. 
MANOVA, C-Oniros.1 analy.ris, :Di.\lcrim inant funtlitm 
a'.Ml~ Fodor a~ Pri'llCipal CQ!'ll:pmlffl!s, MuJl.idi­
mtllrioMl sooli~. l!'t':llll oooi~i'abOOM. ~UMU' 
aMlA ClUSllJ'r irMl~ , on·liMJr t!'Stimalimll, lnJW 
ProbUllM1 · Cammi'cal alllli~ um..ai and faihm 
1'iw analy:N (Cemoml dala}. Quaiilg CoJlbrOI a!IAl1yN, 
a:Jld ·nitdi ITWnl. • AU ~. ~LireS are iniegra~ 
wUb f data base mana,gemenl and instan presenta.tion 
quality gmpbic::s ~ cwl'I' 100 types); fnll suppilt for all 
:1Dd rolor grapm boa:n1s i(ind VG.£.)alld.Oli · lOO ploctm 
ml printers (incl. the HP and ~I Sb:ndardsl. • All 

.screen output I!d~yed via customl:ml ScrolWice~TM 
(l.e., d)'IUk, ll5@J' l!Dlltrol/ed,mul ·la.)·ered ables withedlS 
e:rpmdahle into pop-llfl windo111rsk an 11nm.be~ in a SttoU­
$heeLTll om be iMIBnlly oomwt.M into 11 vanet1• or 
presenlalion ~l.y g,aphs; contenlS of dflferent Scroil· 
she&TM can be inltanlly ~' rombined, compared, 
plou.ed;prmh!d,or ;eel, The flexibility oh.h ~J141 
o :tput is pmiticdly unli!llitcd: offers an bit lligent 
irnlefface{read/writf) to'1kommon rile fonnats{L:ilw,S)'m­
phoa,)', dBll,!lBill , ow,sn.K, ... )and special utllill to 
ea,g};· attl'SS data rr-om inrom]).lt le p~ graphics can 
be \lid in fLl compelilile willl d ktop,pu'btishing pro­
IJUD! (Aldus, \' ntura). I dJh. files C3ll be ti 1aree as 
yoor opmling S)'item (DOS) all 00'2 ·'l'mkm oomin 
Mn. I CSS v~n e.xct!eds the staodan:l~ of all comroo~ 
predsfom benchmark I '7l1clm:ical llllla· The 00 user 
inJ£1jrn imd ell VOwre 11-~ m~and~ 
OOS; grophi¢1: and data ma~ 1l!ll7ll wriUml in 
ASSl!'INbler and ~ lht COlll:puiatiollol o~l!IS ~ 
IDr:iUn l1'~bler11!1dQPlimialdFo:r1mn. • S495(plus 
s.5 :shlh); 14.day mane)' bad! guarantee. 
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20 MHz 80086-20 processo Mlcrosoft 
12 and 00 · wrnpal.ibf 1 MB 32-bil 

RAM running at "OMwait ' lat ( upgradable 
to 1B) Socket for 8038?/ 8028? malh 
co-processor High perfomlan e . 'Cl 
Ooppy/ hard disk ron:tmllet 1.2 MB 
Doppy disk drh C t clock I caJ­
ndar ''~th bauery bock-up Enhanced 

keyooaid $2350 
Upright Case 

Add S300 

12 MHi 80286 processo:r ket ror 
7 math ·o-p:rocessor 640K 1nemory 

ME 386-18 
1· MHz 80386 processor Micfi so-ft 
OS/ 2 and OOS compallbl 512K 32-bil 
memory oo board Two 32·bil expansion 
lo Socket r r 7 malh co­

p r High-pertonnance CL 
liqppy/ hard di ·1< controller t2 tB 
llo;ppy disk dri\ t l5 doc cal l'Klar 

nhan ed AT keyboard $} 799 

Roadrunner Plus (386) 
In' 180387 processor 6/ 16 MHz dock 
speed l 1B of memo')' Socket for 
rna:th co- processor Floppy/ hard disk 
conlfoller 1:2 B high apadty ll'oppy 
d~ k dri~ 42 MB rast access hard d' k 
( 60 MB optional) Serial/ para.ll I ports 

Color/ mono di play card ror ext mal 
monitor New Super-Twist LCD wilh 
Back.HI and Reverse: 640 x 400 dots: 
SO characters x 25 lines 6 · paru;ion 

IOIS 12·fum~ti n keyboard l 10/220V 
auto- wit hable 20 pounds

$33991 

( 1 MB oplion ) ew Super-Twist LCD 
with Backl ii and R -ers , 640 x 200 dots 
(640 x 00 option ): 80 chm. :ic 25 lines 

tonoclnom I olor graphics ard r r 
ext mal monitor exp1msto11 stms 

fl ppy/ harrl di_\.;: COl'll:roller SeriaJ / . 
parall Vciock-calendar 1.2 B noppy 
disk drive 20 MB hard d' k (30, '10, or 
GO B opti nal ) 12-iurmtion AT tyle 
~ l to/ 220V aulo-sv.~tchable 

20 potJnd~ $} 799 

512K/ 12 tHz 80286 processor 

·· 
soU 05/ 2 and OOS oompali ble 

paru;ioo !OCS 

m mrny (upgradable to l dB on board) 
" wail state option ( .i. 15.3) Ii ro-

I 
rH~h- rlormanc TL 

floppy/ hard disk conlrOl1er 1.2 MB 
n ppy disk drive 0.IOS cl k/c.al ndar 

Enhanced keyboard $8.99 
The etwork Solut~on 
ElS Net"'mk for lW1>1to-fou r ers. 
1ncre.a:;e your company's produ li\i _ 
without making a big in rea.o;e in ex1 n­
di1u res. Co mplete soft\!.o•are ... $4. g· 9. 
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HARDWARE REVJEW 

A Quick Look• at QuickCapture 
Spice up your work 
with video and other 

gray- cale image 
on your Mac II 

Joel West and Dwight Newton 

new generation of de ioe for 
the Mcintosh. promise to do 
or data input what the Laser­

Writer did for output. One such 
proouct is Data Translation's Qu_ickCap­
tore package ($1139), oons.1 ting of a 
video digitiu:r board (or "frame grab­
ber") and software for lhe M c U. 

Quiclc:Capture record . still gray-scale 
images from any video camera or VCR. 
The board can cono.ect up to four devic~ 
imaltaneously, although you can cap­

ture .im ges from only 011e device at a 
ti.me . Capm.redl images c:a.11 be displayed., 
eohanccd, and wrinen LO file in varioo 
·mage forma:ts. Although. most uscfu1 for 
desktop publishing and graphics de ign., 
di.gi.tized images have applications in 
everything from medical imaging lO 
slide ma.k ing- basi.c-a Ily, any application 
Lhat can benefit from v:isual data. 

Early input devices for the Ma were 
stand-alone unit with thei.r own ~r 
supply. Qttickcaptu.re tabs advantage of 
the Macinto h II 's ability l.O accept a 
ph:ig-in board, whfoh offers advantages 
·n data tran fer rate, economy, and 
power requirements.. 

QuickCapnm: is a slandard-lengc.h 
uBus board with a DB- lS connector 

mounted on lhe rear pan.el; you '1 also· 
need an e:it"temal cable hamess ($125) lo 
CQnvert this to more staDdard BNC video 
co11nec<ors. If you wa:nt to connect the 
board to your VCR or video camera, you 
may aJso need a converter (wh1ch .is not 
available from Data Translation) for an 
RCA ph.ono jack. 

·Qui.ckCapture uses the Mac U' ROM­
ba ed Color Qu ickDraw ca pa bil' t y, 
which leis each pixel of an image assume 
one of 256 gray levcls or 6.7 m'Uion 
colors. While rcs.olutiom is . rclaLivcly 
weU lmOWD factor in image fidelity, tile 
:oumber of di tlnct colors. (or shades of 
gray) available is just a important. 
Qu.ickCapwre gives you Lhe maximum 
number of gray llW'elS (256) that the Mac 
II supports. 

AGrayAru 
The QuickCaptu re board can capture 
only gray-sc-ale images. even though you 
can connect it lO a color input $0llirce and 
it comes preconfigured for one. The Ma 
n. howe\rer supports color directly. so 

you h.ave to con ider the Lrade-offs be­
tween gray scale a.od color. 

Several color djgitizer for the Mac Il 
are available from, or being readied by, 
companies uch a RasterOps, TrueVi­
sioll, and Data Tran lation itself. These 
digiLiz.ers vary greatly in feature and 
prree: You. can expect to pay anywh.ere 
from $1500 to $3000. Due to current 
memory prices, ome companies, in­
duding Data Translation, add a RAM 
urcharge to their basic package cost. 

Gray-scale dig,1ti:z.crs pro ide ao af­
fordable alternative to the high cost of 
color. Current output technology .also 
favors g;ray scale. You can print a decent 
gray-scale image on a dot-matrix or laser 
printer with little trouble. Gen rating 
color output with more than a handful of 
hues requires either the costJy process of 
four-rol.or printi.ng or an expen ive ther· 
maJ color printer. In addition, only lhe 
Mac II upports color direc1Jy : The Mac 
Plu and SE a.re 'trictly blac.k-aud-wbile 
machines (although the Mac SE can u e 
add-in cards for gray seal and limited 
color). Right now, .in everything hort of 

ccntirr.urd 
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R !;VIEW 

A QUICK L-OOK AT QmCKCAPTURE 

Qulcke9ptu'9 

Type 
Frame·'1rabber board end software ror 
Macintosh II 

Oompt1ny 
Data Transla!Lon. Inc. 
00 Locke Dr. 

Mat1boroug , MA01752 
(508) 48 1 ·3700 

Fa•urM 

NuBus board v.tth 60-kHz scan rate; 

Sl.lpport for 256 gray scales: 640· by 480. 

pixel resolution; RGB TSC-compa.tible; 

Oulck.Capture 1.0 soflware 


Hudwtlr9 NiMded 
Maci :oslh II wilh at least 1 meg;abyite al 
RAM; VCR or video camera; 20­
mege.byte hard disk drive 
recunmended 

Sofhff.NI·Needed 
Am:ier 6. ll'S~em 6.0 

Optloq 
EP205 cable harness: $125 

Doc:umen.t.Uon 
137-page User Manu 

Price 

QulckCaplure board and software: 


$ 1139 
Wlth tmageSWdllo; Sl 299 
With D.ig· Da.r1<room: $1215 
Wiitn Grapliis!Palnt It: S1465 
With LaseriPalnl Color II; $1565 
(Prices incl!Jd'e $144 DRAM sureflarga) 

lnqu ry 883. 

mon.itor display, gray sea.le is Lh.e more 
rcali tic technology. 

What You'll eed 
AJthough Quick:Capture will operate in a. 
two-.oolor envi.ronment, you 'll definitely 
want a gwy-scaJe monitor aod gray-scale 
(OT color) ca.rd to view your creations in 
Ul.cir fu.U glory. We used Apple' tan.­
dam 8~bit video card wtlh a Sony Extra 
Fi.nc Pitch 12-inchmonitor. 

The QuickCaptu.re applicatio.11 soft­
ware is a real mem ry hog; Lh.e company 
uggens 20l6K byi:es for the application 

parti:tion. Due to the pecul iarims of Mac 
U memory upgrade , you'd need. at least 
a 4-megabyte machine for that. Yoo can 
get by adequately with a 2-mcgabyte ma­
chine (as we did) by resetting the applica­
tion partition to a more modest. l 024K 
bytes. If you want to use MultiFinde-r. 
you 'U probably need to decrease the ap­
plication partil.io.n again or trim out u.n­
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necess.ary fonts, de$k accessor ies, and 
extra !NlTs. We nm all rur tests under 
Sysi:em6.0. 

You· U also want at lea ( a 20-megabyte 
hard cfuk drive . ahhoo:gh w-e recommend 
40 megabytes or more if you want to cap­
ture lots of images. Each 111 ncropped 
QuickCapwre image is roughly one-third 
of a megabyte, o it doesn 't take long to 
fill up a hard disk. 

Las.t, yoo'U need a video lnpm so1:1roe. 
For testing purposes, w-c used an inex­
pen ive VCR and a ha.md-beld color video 
camera. Unfor1u.o.atcly, tb.e camera was 
not particularly sharp, and it produced 
low-.oontrast images indoors. The cam­
era itself, not the Qu.ickCapltire board, 
limited the qualhy of our images. 

Before aoquiri ng any video digitizer, 
lh ink about the video soi.m;e you'll use 
with the boartl . The be$t p~ure is to 
find a camera witlt. only the features you 
need a11d with the same limitations of 
image quality as the QuickCapt.ure 
boa.rd. Also, ifyou'rcusingav'de-0c-am­
e:ra, you']] need a trip<xl. As with s(U 
pbotogniphy. steaOliness and focus an 
crucial · f you want good-<)uafay ·mages. 

Re,ady to Ron 
Data Translation is an established vendor 
of add-on boards for the IBM PC. But 
Quick.Capture is the oompany's first Mac~ 
imosll pr-Oduct, and a few ro1:1gh edges 
were sWI visible . (Jetting the boa.rd 
ready to use for the fiJS;t time was not 
qu.itc up to the ph1g"m-attd-use nan.ire of 
other Mac ,products. 

luS1alli.ng the board wa no more diffi ­
cuh than for &Ilf 0th.er Mac II board. but 
connecting a v'deo signal was another 
&iory. If yo1:.1 do:n 't buy lhe EP205 cable 
harnes , you ' II h.avc an afternoon of sol­
dering in front of you. Th.e harness i op­
tional, bllt ifs essentfaJ if you plan to use 
the product witil off.•th.e--shelJ cabling. 

We used the cable b.am.ess, which ot 
you connect four input soorc.e to the 
board . The harness consists of a 15-pia. 
female co1mector at one end, wh.ich at~ 
taches to the QuickCapture board , and an. 
eight-headed Hydra of DNC connector 
cables at the ot.hcr end for connecting in­
put and outpul device . .Even with I.he 
harness iosta11ed, don't expect to try out 
your board wit.hoot the manual ; The only 
Labels on the oonn.cctors a.m the numbers 
0 through 7, with no clue to what they d.o. 

Alth.ough B · C con:nec.tors are typicaJ 
for professional video production, we 
found them ioconvenie:nl for use with 
common home video el.ectronics. We bad 
several composite video sourc.:es with 
RCA phono jacks, but no B C jacks or 
cables . Since no cables are . upplied. with 

the hoard or harness, we 1,1.--cren' t ab!e to 
use the board right out or the box, 

We soh'C:d the problem by buyi11g a 
simple ma.le BNC-to-RCA ph<mo jack 
adapter from Radio Shack (#287-254, 
$2.49) . Afterthat , lhe video signaJ could 
be conne.cted using a imple dual -RCA 
patch cord, something any audiophile or 
videophile will probably have on hand. 

The QuickCapcure bo rd ha.s several 
rarely used el.tings that are controlled by 
jumper . These include low-pa s filters 
for noi y ignals (I MHz) a11d colorcbro­
minance information (3. 58 MHz) for 
capturing from color cameras, .tL~ well as 
three choices for synchron.i:zation . The 
default etting Yi.<ere fine for our pur­
pose: : The inpu1 limiting fill.er was d.i ­
abled, and th chrominance filter and 
Ma.nda.rd video syoc were enabled . 

But using these jumpers i a pain in the 
neck. After powering off the machine, 
you must open the Mac Tl . pull the board 
out, move the jumper connector, a:nd 
then reas emble and reboot the ma him:. 
Maybe jum~rs arc the norm for lBM PC 
produ.cts, but oftware control of the var· 
ioos settings would be far more appropri· 
ate for the Mac II. E en DIP switche on 
the rear panel would be satisfac~ory. a ­
:urning !he changes took place immedi­

ately ralher than when the mac:hi.n.e wa 
reboot.ed. 

ol Ready for Real Time 
The QuickCapture board comeJ in 1wo 
con igurations. The one we ·rested is de­
signed for orth American and Japan.csc 
markets, with 60-Hz ational Tele·visio:n 
S~em Commiuee (NTSC) ic!eo ig­
nals and a frame si:z.e of 640 by 480 
pixels. The other configuration is I.be 50­
Hz phase-alternate line (PAL) model. 
con i tent with the standard for mo:n of 
Weste;rn Europe and with a frame si.:re of 
768 by 512 pL~:el . 

Wben viewing the outpu( of an NTSC 
video came:ra on a television, you sec a 
60-Hz inl.erlaced (updated in pieces) 
image, each piece of which i updaled 60 
Li.mes a second, so !hat the ·tolal image 1 
completely updated 30 times a second, 
Thi is caUed real.-time video. Real-tjme 
video i extremely nice ince i.t lets you 
quickly a:dju:st equ.ipm nt and you.r ub­
ject without. switchi.ng bet\\<ee11 adjustiag 
I.he environment and capturing and di ­
playing the image i.O sec what it will look 
like . The fa ter the r·efresb rate , the 
paler the control you have over light­
ing,. cam ra focus, composition, and o 
on, particularly when you ' r,e photo­
graphing a moving subject. 

Both the QuickCapturc applicat km 
Cl)ll/inllld 
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ccess. 
Edit 

Vq gives you fast free-form 
retrieval and a powerful editor,.,,._ 
 for them s and programs you're 


rm .....--u1wu......­ . ,usmg 11ow . 
ll'fiift' il11~ 

;nmu u.....-u.- 11-.,,.l6..-,. lfJ finds di k infomriatjon fa, t, no matt r 
\".-.i J.t,...,.•!U'l l.1U i.lll191! t 

..... _.. hm""' i.t's formatted. You don't have to index ·or 
~-"'"'~ ,,.....,..,. ., re tructur~ your da'la to retrieve it. fu t describe 

what you \.V"ant, in p1ain Engl.i h, and it'.1 on y·our screen- fast! 
Then @dit it with Wf full-featured editot or caU up your ow:n 

word pr-0ce or. compi ~er, or cu torn ma ro for pro e ing. 

Jt:-, easy to define c-0mplex searches, in natu­
ra~ language or as regularexpr~ ions. You 
can find aU tMs years mail-order customers, 
or you caTI find ju t tho e who ordered 
-ncyclopedias or di tionaries but not atlases. 
You an even "fuzzy search" if you'r no,t 
u~ hmv to sp Uencydop~dia. 

Vq will earch one or more file or direc­
tories. or a whole disk, to show you al I the 
fi I whkh contain the target information. 
You can took at each hit in ea h til , high­
Jighted in fuH context, lo find what you need. 

When you'v found it, call up •our app~ica­
lion program to pro ess it, or use ~~ own 
pow r uJ editor. It feature and flexibility 
e pand your creativity into a screen-fuU of 
wifldow:, for different file or different 

ie•.-.r of the same file. Compare fi les, edit 
then in paraUel, or copy-and-paste lo a new 
fi I Vq mak it easy! 

hpglbdlg(US)$270 SS 
· CA orders add 6.5~ 

800/284-3269 

Best of aU, Vq is fault-tolerant While you're 
working, Auto-save i working too, o you 
can start each sess[on \·vher th~ last one 
ended-even if it ended unexpectedly! 

·w-, ~ macros make it easy to add its retrieva I 
and editing pow r to the appHcations you're 
using now. ¥ou can can up a pr-ogram and 
pass it a file with a Hot Link. ·Or create rour 
own library of custom equen es to invoke 
with a keystroke. You can find and edit a 
docum nt befo11e pa sing it to your desktop 
pubJisher, or even Compile ilnd Diisp!ay ext 
Error. 

Vq doesn't complicate your life. It just adds 
what' b n mi ing- fa t fre -form retrieval 
\\rith integral multi-window diting, for your 
il and programs. 

Vq is for DOS and OS/2 systems. 
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REVIEW 

A QUICK LOOK AT QUICKCAPTURE 

and I.be drivers for tbird-parly image­
editirig oftware fa]J horl of real-tline 
video. The refresh rate for tile applica· 
lion .is four frames per second for a full­
ize image window. The rat for the 

drivers i about two frames pc:r second 
for Letra et' JmageStudio and about on.e 
per secon<I for Silicon Beach Software' 
Digital Darkroom. The closest we were 
able co get to rcaJ-lime di play was io 
shrink the image window in the Quick· 
Capture appl.ica1ion to its minim.um size. 
Atthoogh thi makes the window too 
ma I IO· give yoo a. good idea. of how tlie 

capt-ured image will look, you can get re ­
fre 11 rates close lo real time. 

One solut'on · to book an additional 
an.alog monitor to the board via the 
EP205 cable, allowing live, real-time 
video· di pay on the analog mon.itor 
while you capture and edit on the other. 
T:h is re~uires the extra e~pe:nse of an­
other monitor, but an old black-and& 
whjte te?evi ion set i probably adequate 
for most applications_ 

Editing Images 
The board comes with an 800K..1bytc 3 'h­
ill! h disk containing the QuickCapturc 

LO app ication, the QuickCapture INIT, 
11 sample IRIS image (IRIS fa Data 
Translat.ion"s proprietary file format), 
and a manua1 . The company said jt would 
al o be releasi._g OILll"CC code for the ap­
p1 ication (wh.id1 sllo11ld mow be avaiJab e) 
for around $300 to S400. 

Tile soflware installatjon, which i 
documented in the manuaJ, is trivial. 
Once it was in taJJedl we found that the 
QuickCapture application provides com­
plete control of the harowarc and offer.i 
plenty ·Of option for captu riJlg, saving, 
a_nd manipulat.i Ilg images_ The software 
also boasts extra features th.at are ll ually 
found only in gray-scale ed.itin:g pr•o· 
grams, uch as Image.Studio and Digita.l 
Darkroom. 

The ·Qui.ckCapture applicatiun has ix 
menus: FUe, Edtt, lmage, GmyScal.e, 
Enhance, and Wind.ows. Th.e. Pile menu 
contain the usual opti.ons for man:ipulat 
in.g files, p.lus an oplio.o (Save A Copy} 
that lets you save DI intermediate copy 
whiJe you work wilh an ima.ge. 

Currently, Quick:Capture can srnre 
files in IRIS, PICT, TlFF, RJFF, and 
Encaps11Jated PostScript File format but 
can read o.nly files stofed in its propri­

etary JRIS formal . Although other gray· 
scale image-editing software can edit 
Hes saved in any of these formats e.wept 

IRIS. it would be useful if1hc QuickCap­
ture application could read Lhe e formats 
as we.II. 

The Edit n ~nu also has the usual op­
tions, including Undo, Cu~ , Copy. Paste, 
Clear, Select All, Show, and Clipboard. 
An a.dditionaJ optiion is Di able Undo. 
Since il's po.ssible to Redo (i.e. , to Undo 
a.o Undo), the utility ofthi option is un· 
certain, e.xcept perhap as extra in ur~ 
ance again, t mistake . 

The Image menu gives you Option t·O 
capture, display, or both c~pture and 
display an i.mage . The mo t useful 
choice, though , is Live. Video, which dj ­
pla~ continuou images from 'the ca.mera 
to th screen prior 10 caplu.re. [n Li. e 
Video, images are passed to the camera 
at the rate offour per second for a full· 
ize image window, but nothing is cap­

tured until you dick the mouse buuon. 
U i»g th is option, ) 'OU c.an interac­

tively foct1s the camera, set up I.he light ­
ing, and compose thc image. Even if 
you've set up th:e hot, the Live Video op­
tion is vcry u eful, and V.'i!: used it almost 

Ifyou • allcopiers are th 


Look at guarantees. 

You can look at copiers for days but1 in many 
casest there! no real way oo tell them apart. 

Here's our sugge&ion. Look at c-0pier 
guarantees. That's where you find out ifacom­
pany stands behind its copiers. If they re as 
committed as you are t.o keeping your b~ 
running smoothly. 

Once you Jook at guarantees, your job will 
be easy. Because Hanis/3M copiers come i.;vith 

the best guarantee in the business. 'Thke a look 
at our Promise. Compare it to the guarantee on 
yom present copier. Then send 

f 

in the 
ooupon. Or give us a c.all at 
1- 00-TLC-COPY. We'll send 
you a free oopy of our -page 
Consumer Guide to Copi.ers. 
Hnrris.13Mcopiers have features for all saes 
offices.That tnclude.5 the 6070. renty copies a minute, guaranteed . 
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·exdusi¥ely. An additional Statist ics feaT 
lure displays a hi -tograrn of the image's 
g.ray .levels-a nice feature for image 
analysis. 

Option.son the GraySc:.ale menu let you 
capture and di play images in 256, 64, 
l6, or 2 gray levels. Yoo can also select 
either positive (normal) or n.egative (in­
verted) mode- . All the gray- cal'e op­
tion work with Ll¥e Video capture, so 
you C~ll s.e-e ex.acct.ly what the im~ge will 
look like before you capmre it , as op­
posed to after-tile-fact editing u in,g Dig~ 
i1al. Darkroom or lmagcStudio. You can 
aJso multiply or divide Lhe image by a 
factorof'2 or4, prov1ding a crude form of 
brightness control. W would have 
preferred lider control for the bright­
nes , a they are much easier to use and 
allow greater control. 

There's also an option to cus-tom..con­
figu.re the tbrcsho.Jding for two-gray­
1.evel capture. You c.a.n choose the r.ange 
of valu.es that will be mapped to the fore­
ground rolor a.nd background color, and 
you can change the foreground and back­
ground colors ~o shades other Lha:n black 
and white. By experim:enting with the 
gray-scale featu res , you can easily 

achieve some dram.atic effect that you 
can seie in Live Video form be ore you 
c..apture them. 

The Enhance menn offers uch fea ­
tures as image sharpenlng, smoothi~g. 
and fou.r di fferenl types of ec!ge detec­
tioo, ln .aU ca~. the proces of e:nhancT 
ing a foU·size hnage was relatively quick 
(8 lo 9 econds at most). The results of 
applying the d.etection filters to the 
image were. a little disappointing, as the 
resultfog images were al wh1te-on-black 
and generally mudd!y-Jooking .. Digital 
Darkroom's lrace~dges capability wa 
much better for most giapbics purposes; 
QuickCapture 's edge detection was more 
suitable for .analytic pllrposes. The 
Qu ickCaplu re so tware also lets you do 
hi t·ogram equali:i1uion on a captured 
image, which heightens image contrast. 

A unique feature for enhancing 
images is an ''image caicuJator" that per­
forms operations 01:1 images as .if they 
were numbers. Yo\I can subtract one 
image from another. add tWQ tmages to­
gether,. mu.lhp1y and divide an image by a 
constant (i.e., change iLs brightness), 
<ill'd perform logical functions (AND, 
OR, ·OR, XOR) on images. Alt.hough 

lhe manual provides only a single exam­
ple for u ing the image caJcula:tor, 1t' s 
likely to be a nifty tool. For example, 
you could capture images of a sc.ene al 
two different times and u e the subtract 
operation to find out what changed dur­
.ing that i.n<erval. AJthough the image 
calculator cenai.nly has arti ti(; po sibili­
ri.es, it is probably of mosl. u e in image 
proce sing or .analysis. 

Finally, the Windows menu let you fit 
an i.m~ge wilhin a window and switch 
back and fonh ea ily between muhiple 
open windows. Even with an application 
partition of 1024K bytes, we were able to 
have several windows open at. once, al­
though we were probably pushing it a bit. 

Editi ng AltcrnaU:ves 

The QuickCapture application provides 

good image-editing feal:u res, but image­

editin.g software like Digital Darkroom 

and lmageStudio give you even more c.a ­

pabilities. The.o;e include , for example, 

touching up images with an a.i1brush or 

pen tool, scaling the image, and arbi­

trarily modifying the gray-level hi:.to­

g;ram. Yot1 can transport images from 
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- -----------------, 
Yes, I'd like to 1'."11ow more about Harrisl3:i.1 copiers and the ~ 
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A QUICK LOOK AT QUICKCAPTURB 

Quick.Capture LO Digital Darkroom or 
Image.Studio in TIFF, PICT, or RIFF 
files. 

[)rive rs for Digital Da.rkroom and 
lma.geStudio let you operate the Quick­
Ca,ptu.re: board from within these apphca­
tioos . We used ImageStudi.o 1.5, which 
uppons 256 gray evels in its native file 

format and provides a realistic rendition 
of image . We fou.nd ourselve using 
lmageStudio for most of our testing. 
face we cotdd do almost everything we 

O£:eded from within the appli.cation. · 
lma.geStudio conta.ins two special op­

tiorts in its File menu: QuiCkCapturc and 
Digitize . T he QuklcCapture option 
brings up .ei configuration dialogue, with 
choices to select either single-image or 
oorninuoos capture, automat:k: or exter& 
nal trigger. and one of the four QuiCk· 
Capture i.nput channels. The external 
trigger option a.nows frame acquis.ition 
according to a s~gna.I originating outside 
the oomputer ( uch a a camera button). 

Sel~ting 1he Digitize option bro.gs up 
a sc.aaner di.sp]ay window. n co11tinu­
ous-capture mode. lm11geStudio dj pl,ays 
a dynaimically upd.ated ( l/z second per 
frame} image that you can capture to the 
image buffer by a siqgle mwse-crck. 
You can then manipulate the image in th.e 

me way a any 0th.er lrnageStudio 
document. 

We experienced intermittent problem 
when capturing images from Ima,geStu· 
dio. We coold capture, display, and edit 
the images nicely. but when we Lried to 
prim1 them, all we got was a black dot in 
the ce11,ter of the page. Pu:rther jnvestiga~ 
fon revea ed that the input image buffer 
bad been scrambled so that Image.Studio 
thought we had a very tiny picture at 
aoout 7000 dots per inch in tead of 75 
dpi. (The resolution of an image and iis 
·djmensions are inversely proportional: 
The larger the dpi the smaJJer the 
image. Tbjs aJlows the total number of 
pixels to remain con taut.) The result 
was an · mage printed ai. one one-hun­
dredth of the actuaJ ize. 

Whe:n we tried to reset the settin.8$ 
us ·og the Set Image Size option under the 
File m.enu , the program asked if we 
wanted to s.ave the old image and then 
crealed a new blank image with the inp1n 
· mage SCltiJISS we specified . Wilen. we 
read the old image back in , it. looked 
fine., but jt till had inc:oniect image buf­
fer settings . We tried saving it i.n PICT 
and! orb.er formats, but we couldn.'t read i.t 
from any appHca t ion , including 
Im geStudio. 

l.dJBSd says that thi is i.ndcod a bug. 
The company hasn't yet trackcid down its 
soorc~,. but if the problem occurs in ver­

104 B YT B • DECEMBER 1988 

ion 1.5, )'Ql:l can remedy it by holding 
down the Option key while selecting Set 
Imag Size from the File menu. This 
brings up a diialog box where you can re­
set the dpi vaJu:e. 

We also tried DigitaJ Darkroom l .0 
with the Qu ickCapture card. Silicon 
Beach provided a preFelease version of a 
QuickCapture driver. although the final 
drjve:r will be sold by Data Tra oslation ­
The oompany said that tie driver lVOU.ld 
be available by the time you.read this, al-

I nitially, 
the QuickCapture 

board was inconvenient 
to configure. 

though a price had not beet! set as of th is 
writi11g. 

The driver is implemented as a Digita 
Darkroom plug-in module. selecting the 
Qu.ickCaptu.re module from the soft­
ware's Acquire menu brings up n in1._ge 
di play window and places I.he board in 
continuous~pture mode. 

The ven:ion of lhe driver we tested had 
a refresh rate that's haJ f the speed of the 
lmag~Studio, mooure, which made focus­
ing and image composition much more 
di.fficult. Thfa driver is also haro--coded 
to use channel 0 video i.nput, with no op­
tion regard'ng contjnuou capture or ex· 
~emal triggering. We e;11;perienced none 
of ImageStudio's image size problem , 
though, which ma~ Digital Da.rkroom 
much more sLraightforwaro to use . 

QuickCaptu.re is also availabl.e bun­
dled w±lh OraphlsitPai11t II and Laser~ 
Paint Color n. We did not test these 
pa.ckages, however. 

Getting Help 
The 137-page Q111kkCapture manual i 
straightforward alld clear, although n<lt 
lavish. It's illustrated with simp e liDe 
drawings (dealillg with CaJld installation 
and video hoohps)i and digitized im11ges 
(for appLicarLioo exam.pies). Actual pic­
tures of the board and ils h.ook111ps would 
have been far more explanatory than th¢ 
simplfatk: line drawings. 

The manual too~gbJy covers th.e. in­
staUation procodures and soft'W81'e . lt has 
a good reference se.c:tioD ch.at deal wltli 
troublesllooti.ng. changing jumpers, con­

n ctor (which novices will appreciat·e), 
and specifications. Also in.duded is use· 
ful information for programming 1he 
board and pin as ignments for the 
board's 15-pin male conne>ctor for do-it· 
yourself c-abler . Although the latter in· 
form.at:i:Qn seems sk impy, Dala Tran· la­
tion says that it' uffident for bypassing 
the expen e of the EP20:5 cable ha.mes . 
The manual is C(>mp!ete enough 1.0 get 
started wilh , but those wishing to cus­
tomize the hardware or soflwa.rc wiJI 
probably require extra support. 

Data Tran lation provides a phone 
number (not toll-free) for technical sup­
port. We never had a problem getting a 
caU through , and we were generally con­
tent with the technical upport we got. 

Although the manual provides infor­
matioll on programmi11g the QufokCap­
tu re ooard, you'll probably be forced 
down into assembly language at som 
po·int or another. For lliose who don't 
Ii.ke to get down ro uch lo.w levels of ood­
i.ng, a nice hortcut is to build Hyper­
Ca.rd stack ba.sed on QuickCa.pture 
XCMD , which let HyperCard ac.c.es:s 
e~ternal devices . Data Tnmslalion in· 
eludes a stack with the board . The stack 
serves as: an animated set of release notes 
wi.th cute y sounds, and it ' hea y on the 
marketing hype. 

Good Image 
Initially , we -found lhe QuickCapture 
board omewhat inconvenient to con.fig· 
ure, but om.'!C it was insta lled , we. had 
nary a problem with it . We woo.Id have 
preferred an easier means Lhan jumpers 
for switching settings ; in our ca e, 
though., this wa no real problem, since 
our requirements didn't change while we 
v.'ere u ing the ca.rd. 

We were pleased with lhe Qu.ickCap­
tu re application, aJthough we think that 
most users will quickly want to graduate 
to a full-featured gray-scale .image-edit­
ing program. Overall , ooupl.cd wnh a 
full-fu.nctioo gray-sc,al.e edit1ng program 
ancl an appropriate c.amera, QuickCap­
ture ma.kes a conven.ient and co>St-effec~ 
t:ive way to create and manipuJate gray­
scale images for gJBphic art , desktop 
publi hing, or any other application that 
might benef it from maoipul tion of 
black-and-white visual data.. • 

Joel West is the president ofPalomar Sofr­
ware in Oceanside, California, and a 
regular corJJribusor ro BYTE. Dwight 
Newton is a graduate student at till!. Uni­
versity ofCalifornia , San Diego. and de­
velops image-conv,enion sofrware fo.r 
Palomar. They can be reached 'm BIX 
c/o "editors. '' 
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Two kinds or people buy the award-winning 
AST Prermw:n11 1286: Lhos.e who liv for today 
and those concerned about the Futme. 

People who live for mday buy th AST 
Premium/286 because it' th~ hottest: 286 on 

dte matket ]n fact, among i.tS many d.istind:lons 
Is the ''Best of '87"ffil\lard given by PC Magazine. 
Brn for those who can't SI.Op thinking about the 
demands of th~ next gent"r-ation ofapplimlion 
software, me AST' Premium/286 represents 
something dilTen!nt Security. . 

Only lhe AST Premiumt286 offers up to 16 
MB of~wait-SI.ate RAM, 1..15ing AST Advanced 
FASTRAM'" memory. Which is the kind orwide-

open power you need to run 
men:mry-imensive Lo~ 
1-2-3 and dB applica­
tions ~oclay. 

Plus, you're all se( rn r.ake
• advarnage ofapp!Jcations 
\'oTitten ·or QSIZ from AST in the future. 
1n aot, in NSTL'~ latest ind pendent QSl2 
system. bendIDW'ks, AST Premlwnt286 
finished first. • 

And when you're ready for 386"' CPU power, 
AST's propriet.ny f AST ·fot architecture pro­
lrides easy upgrade.ability. imply plug in me 
ASr Premium FASTboard/386 for ttue 32-bit. 
16 MHz power w:ith high-speed 64Kb cache 
memory. 

To 6n.d ut more, visit y ur n~1 AST il.ll­
th rized system dealertoday, or can 1(714) 
8&3-0181 and ask for operator 75. 
~ -----------------, 

P~~ lnfomud(ln cm m AST Premlum/236 
: Ves, h.m : illl AS'l"respn!2nwh'l!Glll mi!. : 
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I Companr . i 
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I c1cy -mr Zip I 
l~M I 
II I ilm .in r F.nd u...er Re;el le-r. 

Il 
£end 10: ~ST Resedl'tlh. lnc.. 112 l Al lOJJ Ali'CflU(" 

lo'in<!'. C41.lfomlJ !n 71<1 992, Alll~ ~1 

L-- -------------~~ ~ 

.II~ ""~'" 
,~·~ .....::...~ 
1RE$EMOI INC. -~ 

Times Have Changed. 
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SorrwARE REVIEW 

Merge386 


Run Unix and DOS 
together on an 80386 

Jeff Holtzman 

Unix and DOS: two operating 
} tern , two cultures. Unix 

provides a secure mult'ta. k­
tng en ironment, and DOS 

:upport:s a number of appl icati.ons that 
d n't run under Unix. Merge 386 from 
Locu Compuling ($795 for two users) 
1ets you use both imu!taneoosly on an 
8038·6-ba ed PC. UnJike ome DOS/ 
Uni :ii hybrids that place. the. tv.o operating 
:y tern into separaie bootab e parti· 

tioos, Merge 386 lets Unix nd DOS 
:shue the a.me file system. The system 
boots undet Unix and rum DOS as Unix 
proce s. Unix- nd DOS-hosted pro­
grams can ru.11 concurrently-for exam­
ple, you can. run Lotus l-2-3 under DOS 
while compiling a program under Unix. 

inoe multiple DOS processes can coex­
i t , yoo c n, at the same time, telecom­
municate in. a bacqround DOS process. 
You can mb. DOS nd Unix commands 
on. the command line of eith.e:r environ­
ment and ·o ba~ch file and shell scri:pts. 

1!erge 386 runs under Unix System V 
version 3 and requires an 80386-based 
PC with a.t east 2.S megabytes of RAM, 
a 40-megabyte hard disk drive a 1.2­
megabyce floppy disk drive , a.lid an 
EGA, CGA , or MDA monitor. I in tailed 
Bell Technologies ' Unix V..3 and Merge 
386 on a Dell Sy 1em 300 with 3 mega· 
bytes of talic RAM, two floppy di k 
dr1ves, a:n 80287 coprocessor, and a 40­
mega.byte hard disk dri...,oe . 

Installing Crom 17 Floppf Disk 
You have to iostaU Unix first, lhe11 
Merge 386. The Uniit installation is 

lengthy-BelJ Technologie deli~·ers the 
system on foortc~n 1.2-megabyte floppy 
disk -but relatively pa.inles . The more 
yoo know about U11ix. th.e beuer; but any 
experienced DOS user should have litde 
trouble getting a system up and rwming. 
Fine tuning ra.kes longer, of course; you 
sh.ouJd allot at lea.st 3 hours . 

First , you mu t boot a minimal • nix 
kernel from a floppy disk. That ke:rnel 
lran fers itself to the hard disk drive. 
Then yoo boot Un.ix from the hmi disk 
drive and, .. isted by a Unix bell pro­
gram, you copy the OOl'ltelllS of the I.4' 
disks to the hard disk. d.rive .. The shel I 
program then prompts you for ·One or 
more user n mes and pas5'W>rd and pc:r­
form the necessary ccou:nting for these 
user . Finally, it builds a complele nix 
kernel. At th i point, you can boot from 
the hard di k and commaDd the e'ntire 
Unh arsenal. 

r:YW you c.an in tall Merge 386. It's a 
im.ilar process-you c.opy an in taJla­

c:ion script from floppy cli k and run it. 
H prompt yoo for the three Mcige 386 
floppy di ks, copies their contents to the 
hard disk, and creates a new Unix kernel 
containing the Me:i:ge 386 extensions. 
(The program saves the old Unix kernel 
so that you c.an booc: the Vllllilla Unix.) 
Finally, you boot on.ce again to activate 
the hybrid Un.ix/DOS system. 

T he Two-Headed Beast 
The ystem boots nix, so you have to 
type your user name and pasl)word to log 
on . Most ofthe sta nda:rt:I Uni;t tool.s are at 
hand, induding ed, vi, grep, chmod, ln, 
pr, nd ls. Notable exception include 
the text-format.ting tools troff and 
nroff, which Bell Techoolog,ies market 
separately as part of the Docu.ment·er ' 
Workbench, and man, the ga.t.eway to 
Unb.'s on-line documentation, which 
has been replaced by a friendlier but Less 
informative menu-driven help facility . 

Locus has done much to ease the tran­
itiOD for OOS users . Many DO oom­

rniillds work al. the Unix oommand Hne. 

For el11.mple, to get a list of the file in 
the current di.rectory, you can type either 
ls or clir. Thc£C i , h.owe\'er, a pen:epti~ 
ble delay when you issue the d1r co:m­
mand under Unix ince Uni has lo 
create a tran ient DOS process to execu1e 
it . So ls runs much faster than d tr under 
Unix. You c..an aJso run many commom 
Unix commands from the DOS com­
mand line. Again. the 11ative \•ersion of 
the command runs faster lhan the fore1gll 
one, sc that, under DO , dir is faster 
lhan l s . 

To tart a DOS session, you imply 
type dos at Lhe Uni:{ command line. 
Unix creates a process that emulates 
MOK-byte DOS machine. The DOS 
chkdsk command doesn't ,,..'Ork , but I 
wa able to u.se a Windows utiJil)' to 
check the available memory; 5:55K b tcs 
were :free. You can \I ry the amount of 
memory allocated to DOS in several 
ways. The dos command take an a1111* 
ment that ped fie how much memory 
DOS can use , so, to create a 384K-byte 
DOS en ironment, you can type dos 

)B'. . You can also use the Merge 386 
dos e.dJllin faci Iity to alter Ute i :z.e of the 
DOS environment .a.nd to pecify th 
amount o memory aUotte.d to individual 
DOS applic.a.tions. 

When you tar! a DOS ession , yoo·re 
logged into drive C. This i n't a physical 
partit:i:on, bul rather a nix file imulat­
ing a pa.rti.tion; it grows and shrinks a 
you create and delete f i.le . The root or 
drive C is identfoal to the Unix root,. and 
all file:s and directories are visible und r 
both operating systems. Your privilege . 
as a Unix user dcterm.ine how you can 
acce those files under Unix or DOS. 
You can c.e. t or type fetcfpasswd., for 
example, but you c-an't change the file 
unless you've logged on 10 Unix as Llic 
superuser. 

Drive D i 11 ubsel. o drwe C. The 
root of Dis yoor home dhiectory- for e ­
ample, /usr/jeff. Often. il' more conve­
n·em to log on to drive D and 'Wark there. 
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REV I E W 

MERGH 386 

M.erg11386 ve....,lon 1.0 

TVJM· 

Combined Unix/DOS eiwironmen 


Company 

locus Compt1 mg Corp. 

9600 la Cienega BJ..U. 

IllQrewood. CA 9030 

(2 3) 670-6500 

Fomriat 
Uni - 14 .2-megabyte SY• ·inch floppy 
d1s.1<s; Merge 386: 3 1.2-megabyle sks 

Lan;uage 
c 

Hardwire Nee-ded 

An 00386-1'.rased oompu er with 2.5 

megabytes o (p efetably 32-bit) memOJy; 

a 40.megabyte hard dis drive: a 1.2· 

megabyte Happy disk drive: EGA. CGA. 

or MD.A monitor 


Softw'lre ~ed 


None (Unix V.3 and DOS 3.21 S1Jpplled) 


Docum-entatlon 
250-page Merge 386 User's ·ual 
75-page Merge 38£ S~ern 
M mir.istra: ol's Mariuai 

Price 
For 1 or 2 users -Mthout Uri . S695 
For 1 CH 2 users wi: Uni;-.; $795 
For unhmtted users 'Nilhout U.Vx:: $ 195 
For urillmlted users wi l"I Unix; $ 595 

·nq;ulry 902 . 

lfyoo type cd \ while logged on to drive 
C, you'll end up at the Unix root. which 
i .probably not what you want. The ame 
command on drive D takes you to yoor 
home directory. Applkalion that expect 
fi le.s to be ·n o below the root directory 
( in the DOS sense) are easier to manage 
on.driveD. 

ff you created a physi.caJ DOS partition 
during the Unh. installation. Me;r:ge 386 
m p drive E to it. You don ' t need a phys­
ical DO partition to run Merge 386, 
inoe lhe hared Uni:VDOS file S)' tem 
ives in the primary Unix pa.rti.tion. 

The:re are two reason . you might want 
o.ne. First , hallows you to in tall oopy­
prok:ctod DOS applications that require 
direel acce to a DOS-formatted hard 
di k. Second, it gives you tbe option of 
booting raw DOS, though you'd have to 
use fdisk ro make th DOS pa:rti.tion 
bootable. 

1 did a.o;.k for a DOS partiti.on. during 
lhe Unil\ in tallation, but th mapping o 
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drive E to the DOS partition didn't work: 
[ couldn't get access to it under Uni JI;_ 

After some experimentation, 1 W'll able 
to attach drii;e B explicitly to the rne 
/ dev / dsk / dos (the Unh: name for the 
physical p rticion); I even ins.tailed Lotu 
1-2-3 on dri;•e Band ran it from there. I 
rein tailed the Morge. 386 software sev­
eral times-and even ob1.ai ned nd in­
taJJed a new version from locu - but 

never got d:r.ivc E to·wo.rk as advertised. 
Locu ' tech nical-suppon rc.pre.s.e,nta1ive 
was puzzled- apparently , maoy Merge 
386 u er are happily accessing their E 
drives- and i inve: ti~ling the problem. 

Multitask log on the .80386 
Merge 386 exploits the memory-paging 
and inual-mode capabi.lities of the 
80386 microprooessor lO let you boot and 
run multiple independen.t OOS proces.ses 
simuJtaneouslly using the normal nix 
yntax. For erutmpJe, lo start a back­

ground DOS proces in which GW­
BASIC intciprets DATA.BAS, you'd lype 
gwbasic data. bas&. The amper and 
tells Unix. to spawn a background DOS 
p:roce s run the program in. it , and 
return control to the command: ine. You 
can also start background DOS pro­
cesses from DOS or Unix by means o 
Lhe. newdos command. 

You use Ctrl.- Ah-SYSRQ to cycle 
among processes; Merge 386 switches 
context in 1.antameou ly . ffs. like the 
OS/2 program selector but OS/2 s.up­
p<irts just one DOS process, wherea 
Merg 386 handles m ny . And . of 
course,. OS/2 doesn't uppon multjple 
use:rs. Ifyoo do configure Merge 386 a a 
multfoser system., howe~r, the i:ype of 
each user'5 termim.d determines which 
programs that user can run and how the 
u er can muhitask 1bo e programs. 
Memory-mapped terminals (e.g., EGA , 
CGA, or MDA) work best ; yoo. can run 
multiple display-oriented programs (pro­
grams that write directly to video 
RA.k\.I), •Ca h cao ha"'C its ow-n screen , 
and you can wiLch between SCI'Cens.. You 
cu connect s1a.nda:rd ASCll tcrmi.naJ to 
the Merge 386 sy ~em a v.ell, but lhey 
are les useful: They can't di play bit· 
mappe.d graphics. and they are un.able to 
.run dis,pJay-orieoted ,programs in 111.e 
background . 

Mi:Ung DOS and Unix Commands 
We' ve seen that you c.an. run many of the 
standard 'Unix and DOS programs from 
either command hne. Merge 386 aooom­
pbshcs this by me.ans of two toc.ll.n.iq11e •• 
In the case afa DOS com:man.d that i ex­
ternal to C-OMMAND.COM , like t ree, 
tile Merge 386 in ta.I lat ion program links 

TREE .EXE to a file called imply 
TREE. You can accomplish the same 
thing yourself with the Uni;ii: tool ln and 
crunod. For e:xamp! , suppo e you com­
pile FOO .C under DOS to create 
FOO.EXE. When you type foo unde:r 
DOS, the program run • but when you 
type foo u.nder ni;ii: , the ystem report 
that it can't find the file . You need to 
create an alternate directory entry (In 

oo.exe foo) , enable it execute privi­
lege (chi:nod x !'oo), and ither add 
FOO's directory 10 the Unix earch palh 
or move FOO to a directory that' al ­
re dy on that pacth (e .g. , ov foo / bin). 
Now you can. run foo from Lhe Unix 
command line, too, rhough it' slower 
in e nix has 10 create a DOS ~hell in 

which to ru.n it . 
There! a differenl mechani m for 

running Un' x command from DOS . 
The Merge 386 on utility lake · he na me 
of a DOS oommand and semi it to Un ix 
lo be pro s ed. For exa.mpte, to run the 
Un:i program ce.1, which isn't one of the 
standard commands that 1erge 386 
mde.s available under DOS, you can 
type on un ix cal. There's proce s O'loer~ 
head here, too: cal runs faster under its 
native Unix than it does by way o on. 
You cane tablish a direct link from DOS 
lo a Unix tool by cre.adng a new copy of 
0 .EXE. which lives in I.he DOS bin . 
For ex.ample, umier DOS, you can i ue 
the command copy \ usr \ db in \on .exe \ 
usr\ dbin\ cal.exe, a.nd Lhereafter , you 
ca.n .iun cal from DOS by imply typing 
in .its n me. The standard nix com~ 
m nds that. run directly from DOS are 
impl.emented thi way; they Hve in the 
DOS bin and are oopies o ON.EXE. Ap­
parently, the on utility can feed it own 
name to a Unix proce that run th.c tool 
corre ponding 1.0 lhat n.ame . 

Stream-oriente.d programs can com­
municate with one another through 
pipe , ao matter which ·operat ing sys­
tem run them. For example, you ca11 
pipe the ourpul of d1r to wc (the Unix 
tool that counts line , word , and chara ­
ters) by typing d i r Ivc; thi wor.ks under 
both DOS and nix. Merge 386 handles 
conver ion between Unix -style f ile 
(l ine-feed only) aad DOS-style files 
(e.g., carriage-return and line-feed) 
automatkally. The tool that per orm 
these conversion - dos.2unb: and unlx­
2dos-are available in both enviro.11~ 
ment , and you can u e theme plicidy if 
you need to . 

In g neral , you ca.n print text flle 
from either ni or DOS, us·ng ~ch op­
erating system' usual facilities (pr 
under Unix, pr int under DOS). Unix 

t'OflJl;iutd 
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The 
Tandy 
14001T 

The affordable 
.MS-DOS®based 

portable 
computer. 

The 80 •equi val nt microproce;s... 
wr has a 7.16 MHz dock peed (v . 
4.77 MHz for mo l otht=r PC· 
compatibi porta le ). candard 
equipment include~ two 720K 31111

' 

bujh·in disk riv· nd 768K 'RAM­
a.mple mt!mory co run today' power• 
ful M ·DO based programs. 

The Tand71 l400 LT also in ludes 
parallel printer adapte{, RGBJ and 
comp&.;it• monitor outpur , a r al· 
rITTi cl ck and an R • 232C $eriaI 
inr; rfa . You v n t M ·DO 3.2 
arid GW-BAS[C. 



IOu'll neverhavetowait for 

•a e................. 


Microsoft justeliminata:I a 3000-poundbe.adadl formain­
f:rame p . · . . \ ith licroooft•COBOLOptimizing
Compil~

NJw instead .ofend1~ywaiting brm.alllframe time, you can 
b~yourCOBOL programs rightdO\vn to the PC on. our 
desk Suddenlnoo\-egotoontrol tmknown inotherplatforrm 
as we] as seriousspeed and power. 

You\rc got full ~·is·OS/2 support to letyou breakthe &WK 
memory harrier. 

You\reg:>tfastextnitioobecause. '\icrosoft.COBOLisnowa 
nati,,.eood compiler. 

'Youw g:itarich de\'eklpmentenvimmnent thanks to th 
rii1iCIO:lOft COBOL Animatorsoun:e level deb~ :Microsoft 
F.clitorandotherpcii.,mu.J utilities. 

One final assurance. Because Microsoft COBOL 3.0 is now 
mainframeCOBOL compatib1 }W11 enjoy aseamle;s flow of 
sourrecod between mainframe and PC envirorunt'nts. 

Fecl free to also enjoy the 
highly tfrlm.ical infonnation in 
the adjarentoolumn. Then call 
usat800-Ml-1261 for more 
infonnation and the dealer 
nearest \'Olt 

The inaWramewait is over 
with MicrosoftCOBOL 3.0. Ap­
pearing - on a:pc nearyou. 



lvlicrosoft COBO 

Optimizing Con1piler 


Version 3.0 for 

lVl 0 12 and 1 ,.DO 


, mplete COBOL Solution 
for Application Maintenance 
and De' lopmenton the P . 
• Develop and prn1 la~ Tfk1illfram 
applic<ttions oo t:b • PC 

• Break lhe OK b:mier with OS/2 
support induding d~mamic link librar­
ies Md mulli-lhn.>ad support. ~'EW t 

• ~~op prngiwns thal nm i.n both 
MS-OOS and QS/2_ '.\TEW~ 

• Compatible with se'lT.tl dlfferent 
COBOL dialed.<;. UB~ l VS
COBOL rr:· m;..\ os1vs·~coooL. 
IB,\lSAA, Data G~lt1'31 and utJ\.el'S_) 

· Call .\lirrusofl and:O.lacro r\ssemb!cr 
roul:IDe5. \."'EW I 

• HL1GE 1nemory model allO\\ data 
item"' to be b~ai.er than 6..:11{. :E\'·~ 

• Full network support"iU1 rerord and 
ilc locking b1dudmg I':m ll. >JEWl 

Po,:\:erfid 
GOBOL Dm~fopmen:t 


Environment 

• Animator S(]lJfre lf"l~I dt>bLa~­

NE\V! 
Trac'!! execution bolcktracking 

breakpoint DO ~tatem.ents, an::1 

periodic breakpoint~. 


•:i ticrosort Editor, the progr:umner's
editor ror both ,\ts OS/2 and 

,\ IS-OOS. NFWl 

P.ccoruigurable and ""xl.cn<lable 

t.'<iilor Umt e\~l lets you run your 

µmgr--<uns from \\ithin iL 


• hK'll!IDe ntal liLllw" for :\IS OS/'2 
perlmmspruiial links up to20 lime<. 
faster lhan a full link-onlp:hanged 
1nodult:'!> are rclinkfd "EW~ 

. I COBO 
upport. NE\\! 

• Certified HIGH b\' >:atiorm] 
Bureau of Standank 

• St.ructun..od l;u1!,'lliige enhanc:eme.nts: 
Soo1~ d"'limitcr 

ln-line PERFOR.\1 5l.."ltcment 

CALL BY co;...'TE..'\JT statement 

EVALUATE statement 

Negated cor1djt1on.<; 

Glohal variables 

Rclere:rit-e 1oodifi~Lions 

N too programs 

Na~ve Code compiler 
with fast execution. 

NE\\. 
• l 	_- k'\.'lter c::om~latirn~ than 

;.. i.s COBOL 2.- . 
• 30% fasler 110 than ,\ts COBOL 2.2 
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MERGE 386 


handles pooJing more efficiently than 
DOS doe , bul you. ca:n ' t use pr to print 
from a physical DOS device (e-g., _ DO 
floppy disk)-The Unix spooler doe: han­
dle the Pr i nt S<:Atrn function. 

Curiouser and Cur ouser 
Confusion inevi.t.ably arise in complex 
hybrid ystem Ii\e Merge 386- Uni 11 and 
DOS u.se di fforent ymbol ~o separate 
the directories on a search path (colon 
ver: us emirolon}, to separate the cJe­
men1 of a file ~pc.cific.ation ( ·]ash versus 
bachlas.l'I). and to sig.naJ argumenLS to 
commands (hyphen versus slash.). Under 
Unb., for e·xampJe, you can type dlr 10 
get a ]i t of :files, bul yo111 can't type di 1r 
/•.:to get a wide .list- you have to type 
dlr ""'- All these rorn.mands will work : 

$ copy I test / foo / test/ bfll' 
$ cp I t es t/ foo I tes / be.r 
C>copy \ tes \ foo test \ bar 
C:>cp \test\ foo \ tes t \ ber 

But none of these wi1J : 

$ copy \ est \ foo \ e st. \ ba.r 
$ cp \ t est \ foo \ t est \ l:lar 
C>oopy j test / foo I test/ bar 
C>ep / test / foo I test / bar 

Sjo e Un ix llo"" Joager Mena.me 
than DOS doe · an<I al so allows me­
name: that co:nlain character that are il­
lega I under DOS, Merge 386 sometime 
needs lo alter fi.lenames (O make them 
acceptab!e 10 DOS . U you rnn l s at tlle 
root, you' Ii see !.he standard Unix di rcc­
'IOry lost+found; di.r displays [be same 
directory as LOST_F' D. hi gen.eral. 
Unix m ps characters lb.at DOS can•t 
handle, uch as + .to the 11111ders.core . 

Of course. a number of commands 
work differently. Typing cd und r DOS 
wi~ no parameters displays the current 
dire"'tory . but un.der Un.ix , il cha.nge yoo 
~o Ille root dire~ory ; lhe Unix command 
~o display the current cli rectory ·is pwd. 
The fi d command in DOS sean;hes a 
fife for a rexl string, but in Unix , it 
searches Lh.c dill for a file. More serious 
is U1e face !hat wild cards expand differ­
endy. A leg-aJ DOS operation like 

C>copy 11 . \ usr\ bin 

won't work. fmm the Uni -.:. comm.and 
Ii oe ; in tead you mu t type 

·copy 11 
\ usr \ bin°• 

or precede me asterisks wilh bac slashes: 

$ copy \ . \ \ usr \ bin 

DOS Applkatio.ns 
I tested a variety of DOS applications; 
mo t of die applications ran happily . [ 
was able lo Log o:i:i lo B[X u ing Procomm 
2.4_2 with a Hayes 2400-bit·per-second 
internal. modem . WordStar 5.0 worked 
fine, as did Lotus ]-2-3 ' 'er imi ::t L 
There were some problems when I tried 
10 ~ranst"er files 10 the ystem_De kLlnk 
2-2 l repea.1ediy hun1i- I had bet~er I.lick 
wilh PC Hooker 1-4-it didn 't wort at 
l lS ki?obits per second, but it did fairly 
weU at 56 kbp:._ 

.I also had ome trouble getting a 
Micro oft Serial Mouse to work , but l 
cvcntuaJly figured out the pro,pcr proce­
dure. h turns out that Merge 386 runs 
DOS at an in1.errupl nue o abool 1 per 
sec-0nd, nol. at the standard DOS rat of 
about 18 .2 per second . The Merge 386 
command merge set f!istclk on win in· 
cre.as.e the interrupt rate 1.0 ·1he DOS stan­
dard. Since )'OU can't change Lhe inter­
rupl rate UJillil afte.r you've booted DOS , 
J till couldn 't gel MOUSE. SYS to work 
coneclly , bul l was abfo to use 1he al~er­
ll ate dieme- ru nning MOUSE. COM 
exp1icitl)'- lo get I.he mou e LO respond_ 

Once I'd gotten the moose working, I 
Lried using AutoSlrerch Enhanced 1.0 , a 
CAD program. Jn l.Wldard EGA mode , 
1he program's performliJlce Wit atro· 
dous , (Mouse sensilivity was also much 
lower Ellan usual ) ]' m accU1Slome:d w 
seeing th.e program fil I areas jostanta­
neou ly. Under Mel!e 386. I could a]­
mo~t see in.dividuaJ pixels cha..ge color_ 

To compensate for I.his poor gr;aphi(: 
perfonnance, Meq;,e 386 provideos a spe­
cial. fast. EGA dri ve:r lhar increases per­
formance to an acceptable level ,. but it 
pre dudes swjtchimg from 1he screc n 
wh ile that session i runni ng . You can 
v.ritch from the screen in tandard EGA 

mode, but the !ask .is suspeod'ed : CGA 
and monoohrome :)C'reen groups do run in 
I.he background . To \i\Crify that , [ ran 
AutoS~etc!h in CGA mode and ailed .il 10 
regenerate a d1awing jn the backgrou n.d 
wMle I ran Unill tools in the foreground­
h doe-s the job , bu( [ wooldn 'l wanlto use 
CGA mod.e for serious graph i s W'Ork _ 

Bench marks fo:r Mu ltitaS>k ing DOS 
[ u ed the BYTE CPU benchmark lo 
eva lua1e the pe rform.ance of Merge 386 
as a single.:u er sys~en1 ninning one or 
more DOS p11occsses_ Tabk I presents 
me KS11Jts . The firs.1 row of numbers es­
tabli hes the baschne-lhe iime " under 
raw DOS, before I in tal led Merge 386 . 
The remai.ni ng g;roups of mws illustrate 
the performance of Merge 386 under 
varying conditi ns. The econd group 
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ChiWriter 
How ate you cummtly 

1
produclng your scieotl .c 

documents? Are you using a '"golf ball" style 
lypewr1ter1 A regular word processor. band let­
' nog The special symbols? Ate V<JU ghting 
against a "whaJ.you-see-1s-delinlteliy-not·what­
~u-get" s.yslem with a special command 
ranp~e? Or are you ustng Ol'le of our com­
pe11tors e.11p&n$1ve elild in"400ble programs? Find 
out how C 1Wrlter can solve your sclenli:flc 'N<lrd 
processing problems. 

Powerful Sclentlflc/MuHlfont Word 
Proceastng at a Reasonable Price 
Chl'Nriler is a c:ompl9l9 word proo9SllOI', dllligned 
aepec:laly tor sclwttifie and footlgn iangullge ted. 
Its,__ include: lnlllilill9 fomlula edit~ com­
mands, automallc pagination, variable he9del'B 
and loal"- footno«es, bmc cnwmode, a l'IOl1lp8d 
wlnoow. and an Integrated spelring chedcer. 

Be!d of all, ChiWnlEM' IS oomplelely "wtlill-yuu.see­
1&-what-you.get," Even compUcatad fOOflutas can 
be entwad ea ybeclw98 the SC(tl8ll dlsplay cor­
responds exactly to Iha printOUI. 

ChiWriter runs. oo an IBM PC witf\ CG.A graphics. 
2 lloppy or 1 hard/1 floppy drive, and an Ep­
son/IBM compat ble 9 pin prinl8r. Hi 11111 screen 
Ill.apart (HarNlls, EGA. VGA. AT&T). 24 pin printer 
suppcwt, and laser prim• ~ (HP L.aaefJet, 
PostScnpt} are available. 

''CN Wrltw Is a nifb' ptOdl;Jct with a pm;. I dlfy 
you to bNI lllldpedotmattt» I~ you fO snub. .. 
' know al ,..,.,.,$500 progrwns ltlat wlf do tlle 
}olJ. be.It tot Ille Mme moMY you could buy 
CNWi'ltw and • vacadon" 

Pllll Wlswell, PC Magazlmt 
-----~-

iJ Cl'li '11111:t1 Pro0t3m $24..95 $99.95 
o Hi Ae$ Screen ~Pl>OO S24.95 
0 2• :Pin Printer suwort $24,95 
0 Laser Printer.Support $59.95 
o lntemlOOnal Ke)lboard St1ppon $19.95 
..J •ctiemis ry SuPlJll)J1 $49.95 
0 \'loo! F'fffl!CI Cooverter $49.~ 
D •Caoogral)tlic Foot Sill $14-9.95 
u MergeO!I Ma.I Merve Facilty $24,95 
O lndeXOI lild~ Generator SW.95 I 
0 ~All & handf1111g $--=-:-,-- ­

SS U.S. & Canada. S10 Ell.rope, S15 etseYtl'le.re I 
Name ___________ 

I
Ao:!ress ----------­ I 

I 
Stafe__ Zip__ Cou111ry t 
Phaoo ' Paymea1 lly 
Ca1d ~ 

• ~ Orcltf "'s.a. ...... .... 'ItheOt 

hp __j_ I 
~_J 

" .......... SOftWlll o.i.. Carpanlliall
1• E. Sm Cllf• 11.IP.O. IOI 5IJ3I 

S. .a-. CA 151-.-. USA 
(411)211-1121 
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Table I; Jn single-DOS-task mode, Merge 386 ran some tests faster r1zan p.ure 
DOS. All times are in seconds. 

Matrix Move·byle Mow word Move word Sieve Sort 
odd even 

DOS 4.1 25.5 31.3 2.5 25.7 28 3 

Merge :1 3.3 24.4 30.4 26 24.7 277 
Merge :1• 4.2 26.0 32.5 3.1 26.6 29.5 

Merge :2·. 9.6 49.7 61 .6 24.7 50.7 54.7 
Merge2:2 8.2 49.4 61 .3 24.7 50.7 56.1 

Merge 1:3 •·• 14.5 75.1 92.6 37.6 76.8 82.9 
Merge2:3 13.5 74.a 93.2 37.9 77.1 85.5 
Merge3:3 11 .9 74.8 92.6 37.9 77 1 85.5 

• F"'5TCL.K on. 

··~--
compares me performanoe of a single 
DOS proce-ss (with Unix idling) runn.1og 
at the- default Merge 386 iri.tecrupt ra:te 
.and at the fast·er rate obtaine.d when you 

nable FASTCl.K. Interestingly, when 
you use (he default interrupt rate. some 
of Lhe tesis run fast<l:r under Merge 386 
than under DOS. When FASTCLK is on 
and Merge 386 is em.ulatfag tlie DOS in­
terrupt rate. lbe tes1S a.re a litde slower 
than u:nder pure DOS. Under Merge 386, 
the fa tc:r interrupt rate slows the system 
b)' fFOm 2 J>ercent to 8 percent. 
Th~ third group sh.ows the results for 

two concurrent DOS proce ses , each 
run.rung a copy of each of the bench~ 
marks; .ag in, Un.i:t wa idling ·l the 
time'. And the fourlh group· rep.ea that 
expe:ri ment tb:r th.ree DOS processes . 
Tv.<o points are worthy of note . First, the 
two- and lluu-proccss numbers a.re \'Cr)' 
close to integer mu.ltip!es of the ingle­
process Limes~ the penally for muJtilask­
ing is relatively ma 11. Second. Unix 
gives foreground and back.ground tasks 
nearly equal prio:rity in cont:rast to 
OS/2, whi.cb {by ddauh) strongly prefers 
the foreground task. So, under Merge 
386, you shoo.Id C'.llpcCl rcsPQnse tJ,m.c lo 
degrade as a linear fu.11.ction of the num­
ber of processes you·re running . 

Who eedslt? 

This product isn'1 for a casu l DOS use:r 

who's curious abol.u Un.ix . A 1wo-uscr 

licen e co ts $795, amd you need an 

8038&-based machine with at leaM a 40. 

megabyte hard disk drive to do any seri­

ous work .. Nor is it for DOS-only user 

looking for a good 80386 contml pro­

gram. Products like VM1386 and DESQ~ 


view do die job much more cheaply. 

Merge 386 is really for dedka1ed Unix 

users and so tware developen who work 

~tly under Uni but wou.ld. like to u e 
DOS software in the Unix environment , 
or who need ~o porl oftware bet-we.en the 
two environment - for example, a te!e­
communicarions specialist who require:r> 
a.c ess co the Unix uucp facilities and 
aJso t.o DOS communications package .. 
In that context, I doubt that Unix' .rnuh i· 
user capability would come into play;.if 
mo.re likely thal the 80386 runn]ng 
Merge 386 woold fu11ction a a single· 
user machine possibly comnnmicaling 
with larger Unix machines and DOS-o:ri­
ented LANs. 

Merge 386 could also function as a 
multiuser sys.tern. A ystem integrator 
might use this product to create a multi· 
user DOS · nv:i:ronment in which a gmup 
of usen; would share 1.he use Qf adat base 
package. Users accustomed to dedicai.ed 
PC would lik\ely perceive slower re­
sponse time, but the ystem admin.istra­
tor would be happier jJlCe Unix would 
provide uniform backup and securit 
proc,00.u.res. 

1had a few problem with Merge 386. 
I couldn't acoess the phy ical DOS partt­
tion , liming-sen ilive DOS commun.ica­
tion program were ba.lky, and ihe 
mixed synla.x was confusing. Overall , 
though, the system performed as adv-er~ 
tised. It' not likely to convert legi ns of 
DOS user to Unix, but for tho e who 
need th.e capabilities of both operating 
systems a.nd wani th.em in a .single box. 
Merge provides a good a compromise a 
we're likely to get . II 

Jeff Holttman owns Publishing Con­
cepts, a firm thar specialius i11 e·11ai11a­
tion, verijicarion. and docurnemation of 
high-technology pmducrs. He lives in 
Ann Arbor, Michigan, mid lit can bt 
reached on BIX clo "editors. " 
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Pro-c: 


• 
System design Fi1nished applicatjon 

The 1C so,urce code applications generator~ 
I\( lasl, th d tan c be1wecn ys1cm de ign and final 
:.ipplic:it'o:n i "boner· than ever before. Pro-C maxim.izes 
your produ. U h by re:u.ing commercial applicaeions 
in C ouroc code. 

Pm-C qui kly genera~ ell· m1cturcd , fuUy-comm ntcd 
C ode cbe way you would write it . Thi allo you m 
con nmuc on ccm de i.gn in ~e2d of wasting time 
:r:cpc2tcd1y n.-w:r:it:ing code. PlllS, Pro·C can al o be u d 
as a. powerful prototyping tool th:at rc:adi!}' conve·rts 
·;y ·cc:rn d.e lgtl. l:nto clean, professional code. 

Leaming muse Pro-Ci .simpk: Menu gu.idc you through 
every m:p and context-sen hi e 11 Ip Is alwa} avall· 
ab e. Pro·C quickly genel":l!te ource code for · recn pro­
grams, report ·, menu , and muJd. 11 update , as well -;as 
conc:lse . tern docum ntatlon and contc.."IC:t · ·n ilivc help. 

PC TI!cb journal' appl.:rnd d the power of Pro- In :a 
recent review: "The gener.ited C code is cxcdknt, includ­
iing o:r.to· commem and ch 1ype·of functional orga.nl· 
z:i.tion thait a good programrne:r would choo c .. . Pro­
a cl :;u wh:it i1. \va/l designed for." 

or .:added tlcxibilily, a pa.rate product , Pro-C 
Work.bench , provid th source od for over 60 
Pro- librnry routine · that can be modi ficd to yom 
requirements. 

Pro- d is op.1imlzed for a "-:tricty of compil.er.;, lndud· 
in · Micro ·oft C. 5.0 and la[er, Qui k . Vl.O , Turbo 

VJ.O and bier, Lani C 3.2 , and Zortt'Ch"' V2.05. 

Pro·C: 8-eyo od prog.ram.me r prod uct! h tools 

Eliminate pedtlvc progtrurunlng. ' tn.>amline application 

development. Achil!Vc maximum produ ivi()•. 

Ord r Pro-C coda . au (800) 265-2682 . 

F'Or information on corporate pur ha e · , "all hri 

Finnegan at ( 19) 4 -2 00. 
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With ,a GSS Graphic Development Toolkit 

ode· 

Prefer IBM--e11dof'. ed oftware tool .? 
G rcu1ed ]BM's Graphic~ Development oolkil . N 
you can g.e1 1.ll~c 100! . ~ ilh more dcvi e dri\ r . direct 
from GS • 

Tired of writing device driver ? 
Dt-pending on hm man d1,;vice: you upporl, u an ut 

Ho<A!on I~ IP'l.OT. PC 

llillll p-~·· 
1et.r en T.17• ­ 11tta 
Amlllll~ Amplail 11 pllltfer 
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your dcve lopment ti me by 40- 0 beeaw e we wrote tht:­
g,raphi . unc1io11 and e~· i e dri rs you need. We already 
uppo dozen. of device in OS and owr 0 in DO 

Tire Pro en raphic · Technology Jn: 
I 100-"lllt •. DRt' ~ 1\PPUl.USE' 
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Slick 


r lo f il e .. 
rJ La r I h~ .•. 

The investmenl in time a:rul effortWhen it comes 
to se:lecl and learn a .new pro­
gramming editor is a nontrivialto programmer's text 
exerd e. Prograromers seem to 

be.oome, very attached to specific teJtteditors, Slick lives up 
·editors. A newly adopted tel{t editor must 
offer many new features, suoh as a goodto it name 
user il'.llerface and programmab'lity. The 
laner covers mamy areas-macro , a 
command .language, and. rcceoaJi,gurable 
key , l.o name just a few . S ick, a SI9·5Namir Clement Shammas 
programmer's text editor from Micro­
Edge , offer just those features . 

Slick is aimed at programmers in gen.­
emJ a:nd at Pascal and C programm.us in 
particular. The name "Slick" perhaps 
reflect oo some of the interest' ng fea­
tures , uch as 'Ille file manager, the Slick 
programming languag.e, a rich set o.f 
editing commud •and s.e.vtral enhanced 
and smart te::tt-editing capabilities. 

Dual Per:sooality 
The dinribolion disks OOllilain two ver· 
ion of Sl ick. The first work with DOS 

2.x or higher, while tM second i for 
OS/2 and DOS 3.x or higher. Slick re­
quires 820K bytes of hard disk pace for 
the DOS version and 1080K bytes for the 
OSJ2 version. In ope:ration., the program 
requires 3-00K bytes of RAM. The pack­
age also includes 8 grep utiJ ity and a 
Slid': translator, both of wh ich come in 
two versions similar to that of the Slick 
editor. I ran.Slick using PC-DOS 3.1 and 
OS/2 version l.0. 

The Slick editor comes on foor 360K­
byte floppy disk . The manual recom· 
meilds that you install th.e editor on your 
ha.rd disk, alth.ough yoo can use two 
360K-byte floppy d.isks. I easdy jn~ 
taHed Sli.ck oo a single 1.2-megabyte 

floppy disk and ofte.n copied the files lO 
my 2-megabyte RAM drive to gain 
speed. The instaJJation utilizes a batch 
file and is very straightforward. 

The power and ..-ersa.tility ofSlick first 
berome evident when )' 00 e:umine the 
Options in¥ol.1ted with in'IOki:ng it. Fonx­
ample, you can specify a list of iat files 
for editing; the .I ist may be based on wild­
card filenames udJor a lineup of unam~ 
biguous filenames. Alternately, you can 
i.nvoke the command hell . This shell 
promplS you for the foll name of die cur­
rent ~ctory a:nd displays the DOS error 
code for rhe Jlast operatiQn. You can a]so 
invoice Sl.ick co execurte a command and 
then. ex.it or I.et it remain resident. 

The SJ'ck editor saves and updates its 
configuration in a .. tate" file. Tb.e de­
fault mte file i.s SLICK. STA, although. 
you can save and load other tate files .. 
When.yoo invoke Slick, yoo can specify 
a state file other than the clef ult. Conse­
q11enUy, ucll class of editing job you 
perform can have it own tate file that 
configures Slic.k a~rdiagly. 

The d~fau.lt screen dispJay the edited 
file:na.me (also caUed the bllffe:r). the 
edited text, th.e command line, the me-.s­
sage line, and lbe fu11ctkin-key line. You 
can ele.ot to display a buffer in an entire 
screen or use multiple windows mview-

C(JntinuHi 
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SUCK 


-

Sllck 

Type 
Tex1·ed1·ng en ·ronment 

Com~n.y 
MicroEc!ge, loo. 
P.O. Box 2367 
Fairfa.x, VA 22031 
(703) 378-471 6 

Format 
Four 360K·byte sv~ -lnch llo~y disks 

Language 
c 

Hardware Requ.red 
IBM PC. XT. AT. PSl2s, or compalibles 
with 300K bytes or RAM, t't\() 360K-byte 
Moppy disk dJi\ltl$ 01 one 1.2·megabyte 
Noppy disk drive. and one hard dis!< drive 
(recommended) 

Software Required 
DOS 2.x or hfgnec, or OSl2 

Doc:umentatlo"' 
304·page Editor Re1erenc-e Manual 

Price 
$ g5 

lnq;uiry &04 . 

ing the same fil . Slick also · upports the 
ed 'ting of multiple iles and permit yuu 
to lm""'e windows viewing multiple files . 

_Plethora ofCommands 
Sl ick employs a huge number of oom· 
m nds, many of which are not m pped 
onto a key. Consequenlly, the comm nd 
J' n is frequently invoked, with eilh.e-rtbe 
Esc.ape key or the Ctrl·A key combina~ 
tioo. Slick maintain a stack for the com­
mand lines ; thi let yuu wiftly and 
coovenicntly execute previou com­
m nds without. retyping them. Yoo can 
also edit the command lines and Ulen 
elliecuLe Lhe:m. You use tbe me sage line 
to display error mes ages or provide help 
me ages regarding the typed com­
m nd . 

The Slkk command line eoables you 
to type many of the fre,que11t1y used inter& 
nal DOS commands, ucb as CLS, 
COPY, PATH , DATE, TIME, RE­
. AME DEL, and so n. n also has it 

own DIR command, so to execute the 
DOS DIR command, you mu t type DOS 
DIR from Lh.e oommand line. To invoke a 

ll6 BY TE •· DECEMBER 1988 

copy of DOS, you type DOS. Jn addition, 
Slick pas es any oommallds it does not 
recognize to DOS. The successful. exe­
cution of a DOS command depend on 
lhe memory requirements to execute that 
particular command. 

Slick provides a oo.e-line calculator 
1hat you can octjvale from its command 
line. The calcu.lator handle' number 
and operators, including logical and bit· 
wi e operators. There are three version 
of I.he math calculator: decimal. he~· 
decimal, and octal. Th.c decimal version 
handle iolegers and floating-point num­
bers, while l:h.e hexacl.ecim l nd octal 
version handle integ~r; only. Each ve:r­
sio11 i able to process expression con­
tainjng decimal, hexadecimal, and octal 
numbers- th: difference is that. the rew 
u]lS are ·converted to the numeric base of 

the i n~·oked calculator version . 
Th default function-key me:nu line 

di plays th.e action 1.ask associued with 
each fu.nction key . Each. key ca.n obtain 
on~line help, save a file, edit a new file, 
edit the current co11figuration of Slick, 
move to the next buffer, undo line 
changes, and di plEIY a c.ontext·sen itive 
menu. 

The on-line help i5 extens ive and 
plaocs help information. into a buffer. 
The topics im question. are avaiJaMe for 
you .in. the buffer list 1111.t.ii you remove. 
them explicidy. Th.e list of general topic 
in the initial menu window Jack a o.rte-d 
oroC'r; until you g.et used lo them, you 
have 10 do a Jot of rcad:iog. 1 hope I.bat f u­
lu re versions pre:sen.t these i~ms in a 
more orderly fashion. Each lopic causes 
another help menu to pop up, di playing 
lhe exact command or function . When 
yoo select a fU'l!lctio.n or comm nd , 1.he 
screen pu1s I.he related help information 
into a new buffer. hem are selecled 
using the ligh.t bar and cursor...oontrot 
keys-you canooc directly jump 10 a se­
lection by typing a hot·key letter. 

ser I nterfaee 
The keyboard layout , the ability to 
reconfi.gure the keyboaro, and the ease 
ofdoing so are major factors in establish­
ing a good interface between a program­
mer and a te;i;:t editor. Thi is SI ick • 
wea.ke..'it point MkroEdge decided to 
implemen.t its own defauJt conflguratfon 
for i.h.e keyboam layout , So rega.rdle of 
whetti you are roming from, your fingers 
.need Lo go back to boot camp. 

Slick l ts yoo bind and unbind com­
ma11d to keys "n two w.cy , First , you ~n 
perform the cocnmand binding from the 
command line. The mess.age line pro­
vides oo.11te11:t- ensitive guidance andi di ­
plays any related error messages. You arc 

limited in that you can bind a command 
only to a si.ngie keystroke, w"i1.h or with­
out Shift, Control , or Ah-key combina­
tions. The second met.hod of binding 
commands to keys .involve the Slick l n­
guage and enable you to assign mu.ltipl 
keystroke to a single command. 

You can prompt Slick to dj play the Ii t 
of defauh keystroke assignments. If you 
alter tbe !reyboo_rd layout, Lile abo••e in­
formation becomes oflitde u e. Al1en1a· 
tively, you may inquire about the func· 
tion of a pecific keystroke. Slick :reacts 
in an i.ntere ling way: U d.isplays a de­
scription of what that .key does and Ii· t 
any other keystroke . that per form the 
same function. Slick dynamically up­
dates the li t of key troke LO reflect any 
change: made. 

Slick upports three types of blo<:k op­
erat ions: line-ba ed. cha.racter·bas.ed, 
and screen blocks . Thelin ·based blocks 
span entire lines . 'fhe character-based 
blocks mark all i.he text be11,1;-een two 
characters. The screen-based block: en­
able you to mark crecn character by 
row or column. or by defining an area. 

Standard te:ict·block operations, lypi~ 
c,al of any text editor, are upporl.ed· 
plu , SI ic:k throws in a few new zingers. 
For example, you can swiftly move a 
bl.ock to th left or to Lhe right and effort· 
lessly adjust its ind.entat.ion; alter th case 
of the text in a block; overlay mark>.ed 
!ext; reformat .marked text: sort m rked 
text; and quickly fill a bl~k with a singJe 
character. for eMmple, I can mark a 
row-wise screen block and fill it with 
comment characters. I foond these fea. 
mre Lo be ..,ery u cful and truly time­
sa ing. 

SI ick' s search-and-replace capabi I iti.e 
include the ability to use regular expres· 
sion . Such tring expression enable you 
10, for example, search fo:r text ll.$i.n,g 
wild-card character . Slick supports reg­
ular expression containing character 
ran.ges. subexpressions, ORed expres­
ion • and reverse.d match in,g (i.e . , the­

se-arch fai ls if a match i found),. to name 
jus1 a few. hi addition, Slick has prede· 
fined cl a.'\ses ofcha meter sels , such as al· 
phanu.meric • blanks , alphabets; digits , 
hexadecimals, integer , floating point • 
filename • di rectory palh • quole 
strings , C variables, and woros. The...~ 
a.rm Slick wilh a pov.oerfol regular ex­
pression capabiili1y. The. regu.la.r e.xpres­
ion search e.ngine is aJso i.nte-grated wil.h 

a. grep utility that you can invoke from 
the SI ick command l in . 

Manipulating Files 
Slick' fiJe manager is a versatjle add-on 
fe.ature. While not directly involved wi.th 
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llle hearl of the text-editing process, the 
f' le manager provides you with, a savvy 
way of acoes ing and man~ng file . 
Tile DlR and UST command are used 
to inYOJre the file manager. B.asical ly, 
these two commands are identical and 
are impl men.ted with diffe.rent default 
option . The general synw for the DIR 
and LIST command are follows: DIR 
[PIL.ESPEC I [- \+OPTIONSH and 
LIST LESPEC [ - J OPTIONS]). 
By default DIR lis1S the ftle entries and 
the subdirectory name in the pe-eified
ubdirectory path . By contra t, UST 

?eaves oul (by default) the subdirectory 
name 11.od incJudes l:be .name ·Of !tll 
matching files in the ubtree of the peci­
fied ubdirectory path_ A numlber ofDIR 
and LIST option enable you 10 list hid­
d-u. system, archive, anddirectary files. 
00.er option enable you to·tum tbe tree­
file Ii -ting on or off (1he default sets irt off 
for DIR and on for UST). 

The ttee-me listing option makes the 
UST comm.and work like the 1orton 
FINDFILE utility. This is a valuable file 
management tool for PC users, not to 
mention programmers. 

By defauJt, Ille output of the DI.R and 
LIST commmds is ent to a separate bu·­
fer. Slick upports various ·options to 
seJeot and deselect files. Using the 2 key 
ud the 8 key you can select individual 
fil.e.s and m-0..,1e the cursor down and up, 
re: pcctively. This. process, i :reversed 
usiJ18, the 9 and 1he 3 keys. You activate 
tile file manager· menu by pres ing the 
Fl.Okey. 

When a DIR oi UST buffer is di ­
played, the FlO key sel cts the main 
menu for the file mainager. The mai.n op­
tion let you b ck up.. copy, select, de­
lete, and edit files, as well a ch~e file 
attributes, select Qr deselect files, and 
update or change the Ii l of filename: . 

The copy option oopies the selected 
fires from the li t into a target dl.rect0ry. 
While the origin. 1copies of the selected 
files may be l.ocarod. in different ubd.i­
re>etories, they end up in the same targ.et 
subdirectory. The b ;ekup option. copies 
the seJected file and simuha,neou Jy 
,creates lhe same ubdlirectory tree in the 
target path; th.is option resembl,es the 
XCOPY command. The .move opti.on 
moves the elect.ed file to a target ub­
directory without dupHcating the source 
subdircc~ories . The delete option work 
by erasing files from various ubdire.c­
tories without delet' ng the ubdirect.or· 
i _, even if they bec-0111.e empty, 

Yoo can use the LIST command to re ­
move from a ditmctory files that were 
previou ly loaded from a :peciflc set of 
disks. The LIST command i first ap­

plied 10 the sou n::e d.i k , Next. you edil pend more file , unhst files, .11.nd read/ 
the drive n.a.me and the path nam to re­ write a file li t lo disk. You can append 
flect the d;ivc and subdirectory n me more files by using one of two options 
where l.h.e me purge lake place. iog that perform a DIR or UST command. 
I.he edited Hst of filenames, you proceed The unH t option enable you to unlist all 
to delete the undesired files. the file (by fil extension nam ), unhst 

The file-attributes opLion coablc· you the sclec1cd flies, or search for particular 
t.o toggle the hidd.en, ystem, read-only, filenames in the Ii c. 
and arcbh·e file attribuie . Thi foalure S i'Ck permit you to m.anipu lale ile 
protects cerlain files by ma.king them selection by providing you with a set of 
readi-only or hidden files. option . These option enable you 10 

The file~selectioo opt ion lel.S yoo ap- ccnrimud 

---------------------------- ­

, 
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r.elect aH fi.le , u nsclect a II files, reverse 
the selection, selec~ by fi1e extension 
name, elect by file attribute, and selecl 
and de elect a block of marked files . The 
fiJe manager optfon are tra.nsJated i1110 
various form of FOR-SELECT com­
mand tha.1 appear on lhe command line. 

Lick ~ramming Language 
The S.lidc language was d.esign:ed for 
batch pmgramming and as a program ex­
ten ion language. The language i in­
fluenced. by REXX, Moclula-2, and C. 
String handling in the language resem­
bles that in. REXX, while Modula-2 in­
fluences .scoping and calling convention. 

Comment in the Slick language are 
handled in 1wo ways . The fir t method 
inserts oommel'llS after a colon. The .sec­
ond mei:hod. is pattern.ed aher REXX 
(and al o C): The comment 1.ext is en­
dosed in l.l:le 1• and •r charaaer pair: " 
The SI ick language supports string con· 
tant that are enclosed in either single o;r 

double quote (the ame. type o quote 
rnust be u ed throughout, though). 

Special characters, uch as th ne.w 
lin.e, carriage return, tab, formfeed, and 
Back pa e arc represented using Lhc C­
l ike syn.tax of " \ <character> . " The 
sarne type of syn1ax is applied to other 
ASCH characters rep~nted by their 
dedmaJ or hexadecimal code numbers. 
Like REXX, Slick uses stri:ngs as the 
ba e type. Consequently, numbers are 
tored a string image.;;. 

The Sfa:k language :upports the decla­
ration of con tant u ing a Modula~2~1ike 
ynrax: 

C(l ST MyName" "Namir ShammaS"", 
Magazi.neName • 'BYTE 1 


CO :S'l' Vo lume_NuliJber " lJ 


Slick upporl four types of variables: 
universal, global, buffer, and local. The 
fir t three types must be declared. All 
modules can acce: ullive:rsal variables, 
a.nd all routines withi.11 a module can ac­
cess global variables . Buffer variable 
arc acce: sed by ny module-they differ 
from universal variable by the fact that 
each buffer created receive its own copy 
of the buffer variable . faamples of de· 
daring variabl.e are s.hown below: 

UNI\IEaSAL 

Studios" I Holl,y\;ood r 


GLOBAL 

menu_string" "Fl""Help 11 I I 

"F2,,Qu1t tt it 
"F)=Save •i i 
11 F4=Read11 

BUFFER 
s at,eJil@ ., 0 

Tbe SI ick language does not implement 
arrays or record structures Lite those 
found in REXX, Modulai-2, and C. 

Slick supports arithmetic, relational, 
logic.al, and bit-wise operator . The 
arithmetic operators lndud.e Lhe integer 
division, moduJu , and p<lWCr operators. 
The relational operator come in two 
sets. The fir t operator set (made up of 
"""" ·· < > . >> , <<. >==,and 
< .., "") performs slr.ing comparison , 
treating numbers as slri ngs. The econd 

set (made up of"" > , < , > ""• and 
< ...,) compares number ~ as 1111 rnbers and 
string as strings. In both cases, Lhis set 
of operator removes any leacli.ng and 
trailing paces before comparing the 
expressions. 

The SI ick language upport the JF 
tatement wi1h THEN, ELSE, and 

ELSBIF clause . No CASE statement is 
implemente-0. The program al o up­
port the WHILE, OPEN and FOR 

Cmllinutd 
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Support Amertc.a's colleges. Bee.a.use 
co.filege is more than a place wfiere young people 
are preparing for th.eir future. It's where America 
is prep~ lor its future. 

If our countty's going to get smarter 
sttonger-and more competitive-om colleges 
and universities simply must become a national 
priority 

It san investment we all share in. Govern­
ment. Pnvate citizens. And the business corrunu· 
nity. After all, the future of Arn.erican business 
depends on it. 

So help America prepare for the future witb 
a corporate gift to the college of your ~oice-and 
you'll know your company has done its part. 

Giveto 

the college of 


1your choice. 
l'1 --~--
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loop . The WHILE loop com.es in lwo 

sya:la.xes : 

ll'HILE (expression ) 00 

<steteaients> 


rnmrrtrL£ 


and 

00 WM ILE {expression) 

<stateo:.ents> 


E:tID 

The FOR loop has an optional BY clause 
to alte:r the loop ccmtroJ variable by a 
valllle ol.her than l. Th REXX-lile DO 
.loop is also uppo:ned and acts ju t Iike 
I.he FOR loop'. 

The SJH;l: language ~nablei;; you lO de· 
fine ·OOmmainds, procedL!ll'es, keys., key 
tables , and macros. Command . are de­
fi11ed using the DEFC dedaration, whkb 
take a number of rgumen1s. You can 
access Ille argument with the use of the 
predefined ARGO fonccion, which can 
fetch any arg11me:nt by i~ ind:e..t. 'fllu , 
ARG(J ) .rel'-'rD the fir l para meter, 
ARG(2) retums the s.ooond, and so on. A 
R!ETU RN statem.e nt retu ms an error 
code to a un·~'C·rsal predefined variable 
caJled RC. 

Procedures are dieclareCI ti big Lhe 
DEFPROC deduation . Appending the 
ley'WOro GLOBAL after DEFPROC sig­
ma ls that I.he procedure is 11.ot u11iw:narn 
by defat11c. The argumeni ljst of a prooe­
du re is enclosed i.n pa_rc,nlhc cs and may 
coJ11lai11 op to lS ai:guments. Parameter 
can be passed by refe:rence 1J1Si11g I.he VAR 
declaration. Like Sli.ck CQ111_ma:nds. you 
c-an access pEOOedure arguments by u ·ng 
the ARG i.1nctklns . By default, param· 
ete;rs are passed by value. Procedu.res m ­
tum value : if none arc explicitly re­
turned ' a nun string is the der- uh refiulc 
emjtted by the procethm:. Llke C flloc­
tion s, tl!e Slick procedu.res CA11 be use.rt as 
functions ·Or proccdu res. A CALLed 
prooedure cau,ses Lhe .rttu.rn.ed value robe 
discarded. 

You can defio.e keys and key tables by 
using the fol lowing synlal: 

DEF [ prefix][ke:y·k;ey] , ke:; [·key] 
"' COl!IJILBJld 

The command bound to the DEFined .key 
mu r be defio.ed by DEFC. You define 
keyboard macros by using the DEF· 
MACRO command tha:t bind a macro 
name to a. sequence o key name . 

You Uil'ie the SI ick. transl tor ~o compile 
the so1o1roe code file into a p..cod.e, wh icll. 
lbe Slick editor can e:u:cuLC. Th.e transl.a.a 
tor 5er"'es to catcli error in the source. 

http:defio.ed


FliEV1i;w 

SUCK 

rode. You use the LOAD command to load 
a module into the edito.r. If the s:ource 
code i no1 compiled or up-Lo-date , a 
ll'lake utility i automatically invoked. I 
found that it is beuer to edit a Slick 
wun:e code file o mg Ille edtito:r, s:11.i,-e the 
file, and then immed:iatcly load it. The 
make utility will be invoked, a n:i;essage 
will identify ny error, and the cu.rsor 
wUl indicate the offendi.ng location. 

Writing batch fiJc using the Slick Lan~ 
guage requires you to u e the DEFMAlN 
(which p ralJel lhe main() function .in 
C) and lhe DEFI IT primitives. The 
Slid batch fiJe first executes DEF! IT 
procedure , then DEFMAIN. SHck 
batch files can have the .S and .CMD 
(for OS/2) file extensions. 

anable and ttl.ngs 
Sli k oomes wilh a rich set of predefined 
variab es and string-handling function . 
The predefined variables enable you to 
:uery a.nd set the state of the different 

variables to influence or fine-tune your 
defined commands, procedures, key , 
nd macro . The tring-bandling func­

tion-· ffe:r addition.al upport for text 
processing. 

For holh !.h.e C and Pa.seal program­
mer, SJick offers a spccia] treat . It moni­
lors wha1 you type looking for keywords 
refate:d to loop nd dec:i ion-making oon­
stuct . Whenever the editor detect such 
a keyword, Slick inserts a · kel.eton.plat'!re­
holder for the construct that you type. 
For example, whi.le you'recdiLing a Pas­
cal fiJe (with the exten ion PAS), typing 
FOR and a pace c uses the following 10 
appear: 

FOR : = TO DO .BEGIN 
END; 

You . imply enter your variables in the ap­
propriate locations. 

Since the source code for the Pase~! 
and C I nguage upport modules are pro­
vided, you can aJter the i.nserted place­
holders . While testing Slick, I did just 
that for the Pa cal language upporl 
module . First , J made Slick di play the 
Pascal keywon:k in uppercase rather than 
in. lowercase (the dcfaulr setting). Sec­
ond I expanded the IP stateme:nt 'to in­
clude a BEGJN~END block after the 
THE c.lause and added an ELSE clause 
with its own BEGI -END block. Editing 
the la:nguage module was easy &ince Slick 
employs verbo _e COllUDands, function , 
nd variables. 

Powerful Alternative 
Slick is a ophistic-ated text-editing envi­
ronment for programmers. This .in.itia.l 

release can benefit from improved orga­
nization jn tlte on--liRe llelp, easier key­
board cus1omizatio11, and a more detailed 
manual that is wrim:m for users, n.ot just 
for programmers. 

On the positi:..-e side, SI ick combine 
an editor with a programmable rn e 
mMager and a batch processor. The pro­
gtam' num.crou combin.a.tion of fc-a~ 
tu.re ranges from i.nterestiDg to 'mpres· 
sive. U you are really ti red of the 
limitations o:f your curre-11t tex.t editor, 

Slick is worth con idering. Even if you 
a.re not about to abandon your cummt 
editor, J stiJJ recommend Slick as an 
alternative iext editor. It can make dif­
ficuh edi.ting ta k much fa ter and 
easier. • 

Namir Ckmt.nl Shammas is a columnisr 
for several computer magazines mid a 
free.lance writer livi1;g in Glen Allen, 
Virginia. He con be reached on BJX as 
"nshammas. " 

2.Get this free. 


11Jr a Jimired 1Lime, buy or lease an A. &1. 
6386 \bi-Group }'Siem :md v. 'II gi\ie yoo 
a 11.->:rminal and alll (he exJr-.lS )'UU ntL'li ro 
llookupa:scc:ond1t'it;.'r~ee. 

A free tenninal can do rnore ror yuur 
business moo you m[!tlr think. ~lh 'fl tV.'O 

peopl~ slime software and dam they ca11 
soh t'>'.'i as rnrui problerns. And by dou· 
bli ng ernplo~-ee ace • · to ·oflware, data, 
laser printcn;, and otl:i r resources, you can 
doubl • th usefulness f your hwesrn:icnL 
Wh tht.'i" yuur IHJ.:iill!:!S$ n<.-'t.'ds to calculace 
spre;idsh t , to-·rice repons, analyze 

0 T«TI 

cbr.i~. or use lli1)' o hundn:<ls ofOlhtor 
apj)Jiauions, the 6386 WGS m>;1ke5 perfect 
hw;iness se~ 

By unlt::l! hing 80386 pow r lo a 5erond 
tJ.'i(.'f, lhe l:•ff6386 'I 'GS gives twice :is many 
people che option to run Jppliculuru· !o'iTil.· 

lm f<)r MS-DOS,1 UNIX• :~'Slefl'I ,or XENOO 
Plus it'- XTand AP comp ublc. 

R>r mort'. informationon llo<,>.· your bt!Si­
nc · c:in bern.ii. from this special 6386 WG5 
offer, cont.1Cl your partilipalingAT&T,.\utho­
rized Reseller, your lo :al AT T Acrotim 
~'«-'OJl:ive, or r::ill I 800 2· 7-1212, ext 930. 

-
.AT&T 
The right choice. 
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UNIX 
XENIX 
PC·DOS 
Macintosh 
NetBloslAN 

Sharl.DJ lofortii2ti'OD 

Whatever 'Our lm!!ustry, your compute . 
need co hare inf'omuitioQ with your 
mainhme. Oi;, they nttd co ,acbangc 
m wllh mhcr compul:C:ll. In dchcr 
C25C. }'OU need 2 tntd commuaicnions 
sohuion. You need oftv.12R, hmlMn: 
in1err2ce :and modeDIS W1 2ll wort 
1u;1gdhB smoothly. 'ilbu n«d ClE!O! 

CLEO softw.i.re p:rodizcl5 :dlow you.r 
computer to oommuAicate wicll mini­
oompucers and mainft.tm and m 
c:mohte their worbcuions. inct 1981, 
CILEO has ptm•ided ,eommuoicttions 
between micros, minis, :Lnd m2illframe.s 
for the :iutomot:ivc, I.Mu 11nce, mediOllJ 
ad buklm.g in.dwri rk' . b:by o•·rr 
8,000 ClEO users wodd\11 "de ace 

runnlog on all major ,oomput~ bramms, 
The pt2l [ number of m· · usm run 
, LEO oftwm:: on mM P4: onal 

omp111rce; ::md NFrBlO LA . 

Complete 
SoftwatclB:atdwm: Pacbge 
f '1ery CLEO p;1cbF ,ooilWns all rile 
software and hmlw:ire :tC'C'CSSOriC5 
ou'U need. '\'01u ~?«ted CLEO A. 

DSC, or Co:u sorrw:aft is pick3gcd v.tlth 
1) a imtnul modem cud for d!2i-op 
applicnions, or 2) :m lnu:rf.lce old ud 
cabte for u with ·ou,r • ttq mod m, 
or 3) a Con card for toal oonncc1Mcy. 
There' no w2Jd11,g for 1mr1,CLEO 
add-ons. Mid, you gee prompc, mle· 

source ser\'ice. 

Pleb eprioe 
ru.ge rrom 1795.00 
for mo l wd:-a?one pr.i:c.k:i.g , up co 
1,9r.00 for the )2 -user i 'A fPl:CV.'i)'. 

Calli u.~ to&y to dl'.£at 
}'OUC :i1pplfWion. 

cu:o oftware 
[6$9 onhMpim: Rd. 
Rockford, U. 6no 
Tela 03639 
F 15/ '!r-6'35 

Headquartt.n: 
' Sil: 1-1001233-253,6· 
lllinoi ~ l-800 22-2 ;36 
Jn!emalioml: St 139-·8110 

CLEO§ 
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APPLICATION REvCEW 

The Database 
Redefined 

Agenda takes a 

flexible approach to 
database construction 

Lamont.Wood 

Databases are powerful tools, 
but. real-world j llform. ation 
cant always be shoe-home'<! 
imo tile precise data formats 

requireo by most database programs . 
With that idea in mind Lotus Develop­
ment has developed n aJter11a.tive. Agen· 
da is a S39S jnformaticm manager I.hat at· 
tempts to o(K.anize desktop· notes o:n )'OUT 

personal oompu.ter. 
Lotus recooune11i:ls run.rung Age;ndla 

on an JBM PC,. XT, AT, PS/2, or oom~ 
palible with 5 l2K bytes of RAM , DOS 
2.0 or higher, and a hard disk drive. I ran 
it on a 16-MHz 80086-iba:sed AT done 
wilh 640K bytes of RAM, a 40-mcgabyte 
hard disk dri.ve, and one floppy disk 
d:rjve. 

When you first ru.n Agend. , you see a 
title screen, where yoo can enter n~ 
and brief description of me database you 
want to create. You tlien see a screen with 
a control ...pand status line across the lop, 
a hst of fu11ction-key name-s across the 
bottom, a:nd a blank work area in be­

tween.. Pressing FlO replaces the sl.aitus 
line with Agenda' main men.u. Before 
you can start building a database, h.O\Y· 
ever, you'll have to master a new set. of 
concepts and tcrrn.inol-0gy. 

Gettjng the Idea 
To understand what Agenda does, sup· 
pose you find yourself jotting down the 
followi~g thought.: Call Jones by Olis Fri.~ 
day-tell h.im Smith says to finish tlic 
evaluation by lhc end of the month so 
purchasing procedu.res can begin 011 

time. If you had to categorize this 
thought,. it might go under any number of 
beadings, including "Jones," "c.aUs I 
should ·make,'' "Sillilh," ..thing, to do 
by Friday," "the evaluati·oo, '' "this 
month' . projects,'' "complaml.S f:rom lhe 
purchasing department, .. and so on. 

Of 0011.rse, the:re 's no ne«t 10 cate.gos 
rize th.is memo 11.nless yoo've be.e:o jot­
ting d.own more observations than you 
can t:rack. But if you do have a lot of 
memos, yoo might wanl to s.ort them to 
get a list of veryooe you nelCd to cal I by 
Friday. Eachmemotoyoorselfwou1d, in 
Agenda's parlance, be an item, Ille basic 
information element in an Agenda data­
base. U you. flipped the ~Tap of paper 
over and wrme Joue 's phone number or 
01ber upportive information on \f:be 
back, lhat secondary teJtt v.wld be a 
no.rt . 

In Agenda, items can be 3:50 charac­
ter lOflg. Notes can be up to lOK bytes 
long . Notes are always associaled. with 
the item they' re a.ttach.ed to, bul lhey 
arcn' t t1eated a.s part of the database. In 
f ct, a note can reside in an external text 
file. Yoo eo~r items by pressing the In· 
se:rt key, and you can attaoh a note to an 
item by highlighting it with. the cursor 
and pressing the F.5 key. A musical noic 
ymboJ p.recc.des each .ite'lll that has an at· 

tached note. 
All items appear under a category 

name. lnkially, all the item· yoo enter 
appear as indented, huUetod. item under 

conli1111.m 
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Age11d• 1.0 

TYl" 
Information ma11Bger 

Company 
l.oh.ls ~q>menl Corp. 
55 Cambridge Pl<wy. 
Cambridge. MA 02142 
(6 7) 577-8:500 

Format 
Five 5y, .fnch lloppy disks and two 
31h•inch floppy disks 

Lling~ 
c 
Hal'dware HIMded 
1IBM PC, XT, A , PS.12, or compatible 

5 2K by!BS of RAM . DOS 2.0 or 
hlg et·, a hard dlsJ< drive, and one 
oppy cfr<Sk dtfi.e 

Documentation 
430-page Users Gu.de. 98-page 
Tutorial, 32,page Sample Apptica1lions 
Matt •SO.page Defll'litlon Flies 
Manual 

the initfaJ c ~egory Untitled. You can edit 
thi se.clion bead to put all the items that 
you have enterc-0 under on.e cai.cgory, or 
you can create a new category, ucll as 
Purdwing. Onc.e yoo update the data­
base by seJecting UtiJity and E.xecu1.e 
from the main menu, Agenda automati­
cally scaDs the text of all items and as­
signs those contain.ing the word ••pu.r~ 
chasing " to the new category. Some 
items will then belong to both the Pur­
chasing and the Untitled categoric . 

A category heading and its Iist of item 
i called a section. A screen of informa­
tjoo , which may contain se¥eral inte~ 
lated sections, is ca.Hed a view. A data­
ba e of items, categories, and view 
definitions can be aboot 3.5megabyte in 
ize, of which about 200K byte caD re­

side ·a memory. 

Categorizin 
If Age:nda could onJy list items that oon­
tain specific text string, you couJd save 
your money and get by wilh the DOS 
Find comma.nd. But Agenda's reaJ 
power Lies in its Category Manager. At 
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any time, yoo can go to (hjs screen to 
add, delete, or rearrange lhe Iist of cate~ 
gor:i • and relations.II ips lhat Agenda uses 
~o sort it·ems. 

The Category Manager Jook ike a l.i 1 
of outline headings, with in.dented child­
caLegory headings suoordJnate to nonin­
dcmed parent headings . Por in tance, 
you might set up a parenL category ailled 
People. Indented below it, you could 
writ·e a Jist of th.e people you interacc 
with-Smith, Jo.nes , and so on. You 
could then. return to th.e initial view 
screen and instruct Agenda to son the 
item in the People category and update 
tlle database to reflect this change. Then 
you couJd create a new view, cal.led 
Staff. From the pop-up menu, you would 
select P:eople as the c.a:t.egory and indicate 
dtat obild categories hould be di played. 

ln ~ Sta.ff view, ~you 'd see sectfon 
headed by ea h child category for Pe0pl.e 
(i.e. • each name) . Under each name 
'WOuld be au the Hems ~.1111.ed with 
that c ,tegory . hem conta~ning two· 
:names would appear in two secti.ons (see 
the photo}. fo conventional database 
terms. you would sort a file on the basis 
of nelds that yoo defined after the fact. 
You could :redefine, expand, and edit the 
fields at any time. 

Suppcse that you.don't want to bot.her 
reading the items to see what you' re sup­
posed lO do with Smith. Jones, and so oo. 
You could go to 1Jie Category Manager 
creen and set up a parent categary caJJed 

Acl:ion, with the child categor·e: Meet 
and Ca.IL Yoo coll.Id then g.o back ~o the 
taff view a.nd add .a ooru.mn caUed Ac­

tion. When you upda1.e Lh.e dau1base, the 
new ·OOlu.mn wm contain 1he "''Ord.5 Meet 
or Ca11 , or it win be blank depending oo 
what words appear i.n each item. For 
blank jtems yoo must enter Ca II or Meet 
i.n Lhe Acdon column manually. One po­
Lenti.al problem with this 11111omatic up­
dating feature is that Sl:lme words c-an 
have more lha.n om: meaning and might 
be falsely associated with a category; for 
example, the wood "purcba.si.ng" cou d 
be used a verb or coold be a depart ­
ment name. In that case, you must unas~ 

i.p the item ma.m.ll11 ly. 
Agenda also lets you filler views or 

categories to show , for ex.ample , only 
those items that ooc11r thi week, or only 
those that perta:in lO a p rtkular subje.ct. 
You might inc111de only tho e item that 
mention the e'lalu.at·ion, or pu rcha ing . 
Or you c-0u Id spedfy ooly those item 
that did not oontaio cither ubject. 

Ano.ther interesdng feature is the abil­
iLy co desjgnat.e ome items as prerequi­

ill!: and others as dependent. For exam­
ple, you mary not be able to meet with Joe 

unt il after Bob gives you the report re. 
suit . Once it.em rel.at.ion: hip . are de­
fin d, you can et Agenda to wsplay only 
prerequisite item .. Dependent items then 
appear au.1omat.icaUy when prerequi. ite 
item are done. 

Category definitions can be qu:iLe c-0m­
pfox. You can equate a list of words so 
tha:t, for exampJe,. items oonta.inin,g the 
words "meeting, •·• "sem.inar," or "con­
vention" will all be a igned to Lile At;­
tivity category. You c.an impose log 'cal 
operators (A .D, OR, and Non. use 
single-character and mu It ·ple-character 
wild card , choose whelhe:r10 ignore uf­
fixes or uppercase and lowen:,,ase tatu , 
and use ph~ as categories . 

The Dating Game 
Most people keep notebooks for personal 
cheduli.ng purposes, and Lotus built 

some in.teresting date~t:racking capabiJ i­
lies jnto Agenda. Tile program has three 
date categories: Entry, When, and Done . 
The Entry date is the date on the y tern 
clock for when you enter in the: item; 
When is the date. on wh.ich you expect n 
.item to be finished ; and Done i the date 
on which you actually designate an item , 
such as an appointment, to be finished . 
Entry a.nd Done are Logg.ed in automati­
caJ ly. You must e.nteT the proper date for 
Wlle.n. You can enter the da(e by typing i.t 
in month/day/year format, or you can 
s.imply type "two week from today " or 
"nc.iu Tuesday." Agenda then enters I.he 
proper d te for you. 

You may not. even bave to enter a da~e 
for a new item if date or reference is 
incJuded in the ilern te~. For e.u.mpJe, if 
the item i " Call Jack th i Friday:· 
Agenda puts Lhe correct dale in lhe When 
column for you. Had the item said "·every 
Friday," the date in the Wben column 
would change each week. 

Agenda also under I n.d •• today ," 
''tomorrow," "tonight," .. fortnight ," 
and more vague reference: li e "end of 
I.he month ," " two week from Friday," 
or " the th ird Tuesday." 

Similar hint .of artificial .il'ltelligence 
are sh.own in other function within I.he 
program. For example, whenever you 
name a column heading or son field, 
Agenda ched what you are typing and 
beep soon as you have entered enough 
characters to make a. unique match with 
an existing caLegory. Then the on1y thing 
you hav to do is press Enter to select 1.hal 
caLegory . 

Whenev.er you hav.e to enter an optioa 
in a d.ialog box (i.e.• choo e bet,,.,-e.en 
Enter, Wb.en, and Done for specifying 
the type of dale category you 're creat ­

(;()rrlin llLll 
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"I brought the excitement 
back to project sch·eduling_with a 
product that really wo:rks .for you~ 
ROGER MEADB. PRSSID.ENT, SCITOR CORPORATION 

~ect Scheduler 4 . 
The difference is 
graphically clear."' 

''Software products claim­
ing lio be #1 in project 
management aren't living 
up to their boasts. They 
have evolved by tacking 
new power features onto 
outdated versions at the 
expense of speed and 
usability. Their basic re· 
ports continue to be con­
fusing and unreadable. 

"I challenged my devel­
opment team to reverse 
this trend and build a 
totally new product with 
unmatched speed. power, 
and ease-of-use. They 
met this challenge with 
Project Scheduler 4.. 

"Project Scheduler 4 
is the first PC-based pack· 
age that integrates high­
resolution graphics with 
all the management tools 
you need. You nderstand 
more because you see 
more ·on the screen. At 
last. PERI' and Gantt 
charts make sense. And 
responsibilities, deadlines, 
and resource bottlenecks 
a.re all spotted at a glance. 

"Yousee more on paper, 
too. Project Scheduler4 
gives you beauti.fttl, 
graphic repons that don't 
require tedious cut-and­
paste assembly. They're 
instantly understandable. 
Not to mention simple to 

generate for impressive 
presentations. 

"Because scheduling 
is primarily a visual pro­
cess, Project Scheduler 4 
uses an intuitive, graphic 
intedace that gives you 
a clear view of the big 
picture. Gone are hard­
to-remember co.m.mands 
and keystro:k;e sequences. 
Here is the future of ad­
vanced productivity tools. 

''A project scheduler 
should help you manage 
your time, not waste it. 
Project Scheduler 4 is fast . 
In fact, it's much faster 
than most character· 

based systems. Its tremen· 
dous power is provided 
wi.th ease and elegance. 
In other words, it's a proj­
ect scheduler that really 
works for you'.' 

When your time is on 
the line, you should be 
using Project Scheduler 4. 
For more information and 
a free brochure. call 415 
570-7700 or write us at 
250 Lincoln Centre Drive, 
Footer City,. CA 94404. 

RScitQr , ­

U Corporation \ ./-
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ing), yo1:1 can press th - space bar to Lions W!lt }'QU invoke in combinatjon wi1h sophistkated databases and category def­

di play the opt.ioot one at a time. AJ(er­ the AJt key, aJJd you.can vi.ew th.~ func­ initions. These samples arc fuJly docu~ 


nately , you can call 11p the Jjst ofpo sibU­ tion-key descriplions by holding do:wn me:nted in a sep rate book.let. 

it'es 'n a pop-up window by pres ing the the Alt key. 

Pius key on the numeric keypad. You The Fl :key brings up contextual help Import Quotas 

then scroU through the li l a.nd highlight screens. From one help s.cr1eeo., you can Items in Agenda don't aJI have to be 

the option you want. usually toggle 10 refoted subjects or LO a note: jotled to your: elf. You can also im­


The function ke:rs all have special central. help index.. port existing ASCII te:ict files, ahhough 
fu.n.ction that vary depending OD what The docume.ntatiOJI include; a t1.norfal this involves a two-step process. 
you. am doing. Function-key descriptions that walks you Lb.rough me use of se¥eral First, you create a tmctured file out 
att: displayed along the bottom of the :sample files. Agenda also i.nch1des scv~ of !.he ASCU file by running a s1and­
scmeo. These key have additional func~ cral sample applications using rather aI one utility called TXT2STF. 11 at­
-------------------------------. tempts to tum every block of text be­

11WHY DESl:GN YOUR PRODUO 

AROUND A ICOMPUTE:R?' 


Design the computer in. 

Uttle Board"'/286 little Board/PC. 
8ulll-ln. .bu:lh..mlUDCL bknul :l)..Cll'.-Ol:! lll!t'llll opii<-. ~~ qlllot'IJI ~ dl..k. P1 SCSI 
bm:cs, bocuds, lr.id:plmo. Clblcs, :md rclbblli"'ty l!IWOO Cor lurd disk, ~- IJIMinl ·00-. bWblC' 
ptOb~ A.n:1pfn' Lillk 8ouds gl•-c )QI 2 complete dID'C'I ... )UU ~ iL And, law P""'U c~ptm 
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tween blank lines into items. If Lhe block 
i more than 350 characters Jong, .it turns 
Lhe leftover text into a note attached 1.0 
that item. The.n )OO go into Agenda and 
use the Import command to bring in the 
file. Once the prooe: s is fini hed, the 
program. will arrange t.he new items 
within any of the categories that you have 
setup. 

For te:ict that 's in a standard format, 
you can set up definition mes to guide 
TXTISTF. For example, text fol lowing 
the word "To:" could be defined as a. 
category. Agenda comes with a preset 
definit"on file to de-al with ~xt fron:1 
Lo1:us Express el.ectronic maiJ files. 

Agenda also comes with two pop-up 
term inate-and-stay-residet:n (TSR)i util­
ities, ca.lied 11.ern.s and Clirpboa:rd, whi.ch 
you can use to impo.rt information from 
other applications. Both. are based on 
Lotus Metro, Lotus s TSR deskt.op-man­
agement program. Items is a pop-up l~t 
editor for jotting down up to IO new 
Agenda .item while runlling other pro~ 
grams. You invoke Items by pres ing l.h.c 
Shjft· Alt·I. keys. and you can tran fer in­
formation created in Items to a truc­
tmed file for importing late; as items or 
note in,your Agenda dalaba.se. You can 
also et Agenda to automatically import 
tructured files each time )'OU run the 

program. 
Clipboard allows you lo gnib the con­

tents of a screen and transfer it to an item 
or note in Agenda. You jnvoke the pro­
gram by pressing the Shifl-Alt-D keys . 
Clipboard can save an ent ire semen, or 
you can pecify lines or bl.ocks of text 
and fon:naI them as items or notes. Later, 
when yoo run Agenda, you can move the 
cur or where )'OU want the information, 
call up the Cl.ipboatd, and import the 
data . 

Lasting Impression 
As a 1101.e processor, Agenda works wen. 
After l learned all the ins and ·outs o 
categoric , items, fil.te:rs, vil!WS, and so 
on, Agenda was fun. to W-Otk with . Th.em 
socmed no end to addiog new categories 

ccnJin:Jled 
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R E VIE W 

T DATABASE RED 

and v.iews until the data had been 
sq11eezed dry of every con.ceivabJe rcla­
ti.on. I could add ur modify ca1tegorie . 1.0 
settle even the most tr'vial, transitory 
que lion. With an thi potential and 
power at my fingertips. the imponant 
question v.r:ts where uo stop. Unlike the 
comforting straightjacket of conven­
tiona1 databases, Agenda lets yoo face 
1.he ·disqu.iet of lmending ch.oices. 

The on1y hit.ch was that, after dding 
or mod.ifyiog categories, I had to run the 
Execute function to resort tile database. 
Tbis took severaJ seconds and detracted 
from the feelJ11g .of immediate respoll.Se 
that the rest of Ageo.da gives you.. Bttt tbe 
Execute requirement Ste.er; you into a 

' 'l'Outine of adiling c.ategories, sorting, ex­
amining the rcsolis, modifyjng catego­
ries, and resorting-thus, narrowing in 
on what you want. _ 

A:nd whlJe he categories could have 
complex definilion , I found that I wou.d 
s(a:rt with simple definilio:n and add 
modific:.rs and complexity until I sa.w 
what I wa11te.d in te.rm of what th data 
offered. CompJe:idty is not a require­
mem, but the pote:ntia:l is there when 
you're re.a.dy for it 

Word Problems 
Whe:rc Agenda falls down is in i1S 350­
ch.araccer limita.tioo fo items . That' 

1 only bol!lt 60 words, o about three en­
tences. Tb.is i_ particularJy bothersome 
when impo:rti:ng S>tnctured iles. Wben 

1 creating a structuired fill!., ifyoo sepa.nue 
every paragraph with a blank Hno, every 
pamgra,pb becomes an item. But.practi­
cally speak in,g, data you want to import 
i 11't ahva)i: i.n I.hi format. When im· 
porting items such as news stories. joor­
naJ ontr:ies, and text 11otes I kept runaing 
afoul of paragraph !hat we:re Longer than 
350 cliara.cters. 

The remaining: 1~1. meach paragraph 
becomes a note. But. Age:nda doesn't use 
the contents o notes for orting, a_nd 
meanin,gfo.I information can as easily be 
at the end of a p ragapli:I as at the begm­
oing . After dowoloading in.formation. 
and ha:nding n10 Agenda for cate~oriz· 
ing, you have to go through the Ust of 
ilems to .see which rttn. on into Dotes.. The 
onl.y olulion are either to div:ide up ihc 
material into short block be ore .ubmjt­
ting it o Agenda or to copy tbe contents 
of each overflow note into sevarate 
iems. 

A Lolu spokesperson said that most 

ACCEL-500™ 
1-800 637-7878 people in this ituatlon write an item-size 

ummary {o:r use the he-adlme a an item) 
and attach the document to it as 11 note. 
Tlle Lotus Express illlpo:rt de· initfon file 
tha! c-0rnes with Agenda ·uses the subjecl 

line a ao item, the. messag · date as the 
entry date, lhe "to" and "from'' field as 
cat.egorie , and the body of the mes age 
as a note. 

evcrlheless, Agenda isn't wel Isuited 
for textanaly i . You c:ouldn' l, for exam­
ple, download news items from BIX and 
have Agenda au1oma1ically filler aod 
categorize their contents. Agenda ] · 
more ·Of a self.sorting notebook that's 
tuned to on - or two-sentence personaJ 
reminders. 

An addjtionaJ tumbling biod: i 1llat 
Agenda lacks nume,-ic-processi ng capa­
bilities. To Agenda, oumben are imply 
aJpha11umeric character Lhat it sif'ts and 
sorts . It can categori2e items on the basis 
of any numbers they contain, but it can't 
add up or compare those lll.lmbcrs. For 
exampl.c, when l imported my :persona] 
fioan<:e. da1abase, Agenda was able to 
break out every telephone bill l had paid 
during the year, but it couldn't add up 
those bills. 

Deciding Fact.ors 
Most 11cc.essful programs are anaJogous 
to existing bu i:nes tools. Spread :heet 
programs are based on spreadsheets, 
word proce-ssors on the typewriter, and 
the database on the fiJi11g cabinet. for e:\­
ample. With Agenda, the coocepts areo'l 
so intuiti\1e., although the program is easy 
to use once you 'vc climbed the lea.ming 
curve. 

The idea of creating a elf-sorti.ng 
notebook i inleresting, but o-r m ny 
people the net:d to organize such random 
notes may not be compell.ing enough to 
ju tify u ing Agenda. And as a textual 
clatabase, Agenda i limited by its 350­
character-maximum item size. 

If Agenda's item· ire limitation were 
taken away, it could be a po\\'erful 1elU 

processor for aurtomated research and 
data ana.lysi . Combin·ed with math 
function , the program could offer all 
the databa e power that mo t people 
would ever ne-e-d- and without all I.he 
irk .ome constraint of databa e pro­
g.nunmi~g. 

Agenda will appeal to a el.ect g;roup of 
busy manager-ial type$ who are not only 
experienced in using oompuiers but h:a¥e 
reached. the point where the PC has be­
come central 1.0 their work. If you're .in 
the habit of doing eve:rythi.ng on .a PC, 
Agenda may prove seductively anrac­
tive. Otherwise, you'll probably shrug 
and move on. • 

Lamont Wood is a freelance lvriter in rl:e 
corrrputer and elec:ronics fields and lives 
in San Amonio, Texas. He can be reached 
onB/Xas "'lwood." 
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MacDraw II 


Can you teach an 
old drawing program 
new tricks? 

Rusel DeMaria 

M
acDrow II fmm Claris may 
not el all I.he new standards 
for drawing programs. but it 
i a wcU-designed g;raph ics 

tool I.hat is much better than.its prede~s­
sor . Th t product is etotirely rewritten, 
and it has an eaceptional us.er interface, a 
gready improved redraw, and some very 
.n:ice new features. Wi'lh mulliple layers , 
user-definable nu pattern • zoom from 
3.12 percent to 3200 percent, p.rese.t 
views, .libraries, a:n.d much. more,, Mac· 
Draw n is easy to u.se and versatile. 

MacDraw II ($395) nms on a mini· 
mum configuration. of a Mac 512KE. 
The package incJude-S a program disk, a 
tu.to.rial disk, a user's gu·de, and a qu.ick 
reference cant · 

At. First Sight 
When. yoo fit t wo.r1: with MacDraw ll, 
you can learn from a tutorial program 
wrinen with Video'Wo.rks n or follow a 
more detaile.d tutoriaJ in the Mac.Draw n 
manua]. Prom there. you can move to the 

reference secJt.ion of the manua.I or use the 
handy quick reference ca.rd. The bands­
on tutoria.I in I.he manua.I us.cs a pai.r of 
sample house plans to mus1.ratc many of 
the dr rwi.ng teclutiqucs. in particu1ar, 
Floor Plan 112 i.nclu~ four layers and al­
most 600 object . 

As good as these pra.ctioe drawings 
ii.re, they immediately point out on.e po • 
sible flaw in the program. These d<X:u· 
mcnts use a lot of mem-0ry when opened 
on a large-screen color monitor set for 
256 colors. My Mac JJ has S megabytes 
of RAM an-d a 16-inch SuperMac mom· 
tor. Even with tha:t much RAM, I was 
u.nable to open these drawings 1111.til I 
IO'>\iered the re-solution to 16 co.IO'rs-de­
spite the fuc1 that .ileitlter s.ample docu­
ment uses color at all . In same c.~. for 
instance when impo:rti.ng a PICT file, I 
was orced to change my configuration to 
monochrome, something of a crime 
w.hen you became used to fu.11 color. 
MacDraw H doe not support color 
PJCT2 fi.les but will import lhem in 
mon.ochrome-not always with meaning­
fuJ results, howe'VCr, since lhe defin.ition 
of color details in darker-colored 
PICT2 file may be lost whe'n converled to 
bJack and white. 

Claris eitp!ain.s that Mac.Draw ll Jree.p 
more drawing .information in memory 10 
speed up the screen redraw, and wilh 
color on, the program is re dy to use 
color wh.ethe.r the drawing currently coo~ 
tains it or not The company also pointed 
out that I was using a large-screen moni~ 
tor a:nd MuJtiFinder, both of which use 
up RAM. The company sugges1ed that I 
go into MultiFind.er and rea.l locate as 
mu.ch RAM as po ible for MacDraw ll, 
or that I should ju t run with the Finder. 
After following their advice, I had no 
trOUbl.e loading i.he practice drawings. 

Familiar Iot.erface 
The MacDraw 11 interface features a host 
of menus, keyboard sho:rtcurts and tech­
niques, and the in virnbJe tool palette 

· amrlnued 
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MACDRAW 11 


-

MacDr1w II V111"1ion 1.0 

Type 
Drawing program - CAD and texl 
lealures 

Company 
C'ar'iiSCotp. 
44-0 Oytie /We. 
Mountain View, CA 94043 
(415) 96().1500 

Fomtat 
Two SOOK-byte program and orial 
disks 

H1tdwar. NhdMI 
Mac 512KE, Plus, SE, or II; supports 
rmagewritel"&, LasetWriters, wnous 
platters, and o1hef d~ 

DacunHlntatlon 
Basic uS«'s gude wttti tutorial, guided 
tour Oil disk, quick tel.erence card 

Price 
S395 (upgrade !or pre;Aous MacDraw 
OW1"l8ls isavailable at a reduced price) 

rnqulry 901 .. 

that has become a s1andard in Mac pro­
grams . One notable feature ·of MacDraw 
IJ's. tool palette: Sir1gle..c::licking on a tooJ 
makes it 8'$1able for one use (to draw 
ooe line or circle, for instance), but dolJ­
ble..click.ing on ~t leaves it active until you 
se-lect another tool. The basic t.ooJs i.n­
c ude election, text , line, rectangle, 
oval, rounded rectangle, arc tool, free­
hand drawing, !llld polygon tool. 

One too] Jets you toggle between creat­
ing, resiz.in,g. aJJd moving objects from 
their center points, or from I.he edge 
wheo you point 10 and click on !hem 
once. When you double-click on thi 
tool, you. open a dialog box of prefer­
ences that lets. yoo choose between e­
l.coting objecis across layers (or in th.e 
current layer only). automatkally dos· 
ing poJygons during cre.atioo (or clo.s:ing 
it manuaJJy}. and setting mouse con­
straints on object manipulatfon. 

Arrow icon let you move up and down. 
!aye.rs, and the appropriate icon is grayed 
our if no layer e~ist above or below the 
cu.nen.t one. Below the layer tools are the 
zoom icons !hat Jet y(JU zoom in or out 
while displaying the cunent zoom level 
in a .maU ~. A si.ngle click on the box 
retu.rns the i.mage to full size. MacDraw 
n pro'll'des exceptional accuracy when 
you work with rooming, and, at high 
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magnification, it le.ts you edit objects 
wilh an accuracy of2000 do! per inch. 

Zoom keeps any selecl.ed objocl. on­
sc:rnen o you can :z.oo.m oo any portion 
of a d.rawll:ig. Smee Ma.co.raw ll draw­
ing can be quite large, IJlj js a very use­
fu.I way to exa min.e pecific port"ons o · a 
drawin,g. Io fact. drawing can.be op to 
69 square feel in size at t:h.e l.argest sea e­
Fortuoately, MacDraw U features an 
auto-scroiling fe.aiu:re and a map screen 
that Let you manipuJate objects on draw­
ings laixer than a i~gle screen. 

The pattern palette stretches a.cross the 
lop of the screen. The current fi11 pa:ttem 
is displayed on o.oe ide and the current 
Iine 1>4ttem on the other. You can choose 
a new pattern by dicking on the one de­
. ired, MacDraw II can suppO:rt up rn 
16,000 pane:rns, and you can customiu 
patterns at will, both in black and wh.ite 
a:od in cofor. Even if you doo't have a 
color monitor, you can defin.e color pat· 
tern and prin lhem to a color device. 

Many other aspects of I.ht program can. 
be customized, and these features form. 
the basis of the product'.s .strength.. For 
io tance, you can C111stomi.z.e dashed line 
pauerns, fon.t sizes, pen sbes, line.spac­
ing, a:ad rulers. Yoo can measure lines in 
inc.bes, cmitime:te:rs,. or points, and iliey 
can be as smaJJ ais 0. 001 points. Wl11l!t is 
espe.ciaUy gratifying is that yoo can de­
fine pen sizes, folilts (wilh speciaJ ef­
fcots), font sizes and even specia:J views 
of a drawing nd include them on the 
menus. You can define ea.ch of six preset 
rulers in inch.es, ~n.timetets. feet, .filld 
miles or l!:Homete.:rs witll sea ing and di.­
visions per unit. For instance, you could 
define a ruler that measured l0 miles to 
the i.nch, with 10 div:i i'On per in.ch (eac.h 
rep~11ting 1 mile)_ 

CAD Features 
MacDraw ll has w~t I would caU a very 
good set of basic features , incl.uding 
some that might normally be found in 
CAD programs. You can rotale object 
or te.xt within O. l degree, or yoo can ron­
train the rotation. w 30, 45, or 90 de­

grees (or a cDstom seiiti~ of you.r choos­
ing). You cao draw Li.nes with a.nows at 
one or both ends (even the arrowh.eads 
are customizable) o:r au.to-sized (showing 
the dimension$ within the Li.ne aooording 
to the current se-ale as d.cfined on the 
ruler). When you draw an auto-sized 
liM, you cao al:i.o stretch, rotate, or 
squ.eeze lhe Line, and the ize label varie 
to r:enect.the change . 

Anotlie,r feature shows the po it:ion of 
the cursor in lerm of distaDce from the 
zero point of the ruler (which you can. re.­
set easily by clicking anywh.erc on a 

ruler) . Clicking on an object shows you 
its d.imcnsions, which aJJOVIS you precise 
control when you resize i~. and moving 
the object automaticaUy shows you the 
amount of sh.ift from the starting poinL 
Line display wi:tll a starting point, an 
ending point, and angle information, so 
you can rotate them preci ely. 

Smoother User 
Freehand drawings and polygons may be 
smoolhcd to eliminate sharp or jagged 
edges or comer . Specifi angles may be 
locked, however, t.o prevent mootb ing. 
Smoothing can dramadca.Hy change an 
object , and even if you lack arli tic 
skills, you can produce plea ing shapes. 
Jf the original hape i not atisfactory, 
MacDraw U lers you reshape objects; yoo 
can C'+<en add .new handle anywhere on 
I.he hape. Smoothed objects mu L 'be 
u.osmoothcd to be reshape.cl , but that is 
about the only restriction. 

You can also control objects in.several 
ways. You can group or ungroup objects ; 
eveo across layerS, Joc.k objecis to pre~ 
vent modi.fical:i.ons, or toggle an auto~ 
grid feature that automati.ca.Uy aligns ob­
jects to grid points. Tb.e:R are several 
options that let you align objects with rcf­
e:.rence to the grid- You can also distrib­
ute objects with reference to each other, 
either vuticaHy-arranged by tops, cen­
ters, or bottoms, or by widlh:--0!' hori­
ronta1Jy-ar~ed by tops. cente:rs, or 
bottoms, or by height. These al'gmnent 
a.nd distribution features help ma.ke neat, 
regu.la:r drawings. 

You can also duplicate object.s,. flip 
them horizontally or vcrticaUy, and ro­
tate them with prec:ision.. Objects nau.1­
raJ ly tack on each olher, and you c,an 
move a selected ·Object forward or back­
ward in tb.e sta k, or to the front orb d: . 

One of the most exciting fe.aturcs of 
MacDraw H i il ·effect ive use of 
layer - up to :500 of them in a in.gle 
drawing. Many programs allow multiple 
layers in drawing , but few do it 
smoothly and intuitively as MacDraw 11 
Each layer is automatically numbered, 
but you can.give any layer a name, ud1 
as wiring, plumbing, or landscape. The 
current layer i displayed in the tide bar 
of lhe window·, so you always know 
where you are. Yoo can specifically hide 
any layer if you don' t want to view it, but 
ordinarily. you see au layers below th.e 
current one. You can rea.rra.nge laycn to 
different positions in the Sia.ck, so you 
aren•t locked into any oo.c arrangement. 

Ordinarily, you ·only create and edit 
objects on the currcn.t drawing layer. but 
yoo can set the program to let you work 

c.ootlnlltd 
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Fred folinari, Presi.d 11L 

These .are just afewof the 
16,77'Z216 colors 

your PC ATcan process
usingour(HSI) Color 

Frame ,Grabber-

Some color combinations may not grab _rou. But for the 
first time ever, our DT2871 (HSI) Colof Frame Grabber and 
Aurora software let } OU grab, process, analyze, and display 
oolor images in real time on the PC AT. You can even import 
color images using the Tag lmage File Fomiat {TJFF). 

As if that's not .enough ofa breakthrough the DT2.87l 
offers 512 x 512 x .32-bit pixel resolution, text and graphics (Wer· 

lays, and- grab this! - hardware hue, saturation, and inten ity 
(gray leveO processing. 

Even if we don't have the greatest ta te for colors you 
have to admjt our taste for technology 
is exceltent. Give us acall today. 

(617) 481-3700. 
. "' DT·Connecf" is an open interliic:e specification 
I whicl:i pennils the direct ce>rmection of tand­akme 
i data acqtiisil:ionomd l'mne grabber boards to inu· 

ces Gr boonts for gre11tly aocelernted igna:l tD ' Pl 
and ~ge ~roces mg. 

r.lad11ne i"'-
Uadltno 'MlOf' l._tlQl'I 
-~llU<e ~l\lr & 
~ 
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CABLE:MAN® 

, , A.P1'1.!7~0SH 
HARDKINiE 
FIG!JRE (') APPUITAl.:I<. .ADAi:>UR Kn 
1'\S-.11-001 APPl.ETAJ..K A£W1TER FOR 

MAOUTOSH 
KS-.<.JOlPAPPLETAl.K ADAPrfA F()l'1 MA0.1\1­

rt>SH PUJS 
PATE/YT W TAM/Nil 

r:.IGU:R ,2) & (3) PIHOlilEJ/fT IUT 
KS-A~ PHONMIT m FDR WCINl'OSH 
KS-A.()03 PHQNMIT KJT F0A ll(•tCll<ITOS'H 

Pl.US 
l'AlUJr IN TAM'..W 

FIGlllFIE l of) SCSI nm.I NATERS 
1<5-6004 .W..U.E' TE'RM.\l\IA1ER FM IWION­

TOSH f.'~ 
KS-S<tJ/5 MAoLE ro FE~ nm ™rm FOO 

.W.CWTOSH NE7WDRK 
PA Tflfl fAIWAN 

FIGURE (~) SCSI" CASI.ES 
!!XTE~ CA&.~. HAJlll DISC a::wmot 
CIBt,, FLOPP'lf DISC ccwmot CN>l.E, INTER­
FM:E OAT.II CABLE •• E7C' 

I.II "5n r{fl"90AR!) A~l'"E"R KIT 
Ft<WAE {~) PSt.2 KEYl!OARD ADAPTER !UT 
K,s.l.()05 PSl2 l!:ft'00411D A!W'1'ER FOR PC 

ATIXT ~TO RIUY OOM­
PJ!I 'n&E ~'lfJJj PSI? .SERES 
PAJEHT TAIWAN 

CJ(lR ll!IJEGRATED P~'°' FACtUIY MID 
smrot.iGi r oc ~. ro OFFfIR ··z£RO 
OE"ECT" '·CW TIME DELJY6'1Y-' /WO 
~R~IBiE PRIC£•·. ON rou. y PROCl(JCf 
IWJGES •.. Cl.BlES, G&o'OER C™N\'.3rn5, 
rl>l.Ti!i SW!Ta!SO.-..ES. • • ETC. 
~ 00'/t!iCT VS FOR DETAtL 

AGE.NT WANTED 

1fl GROUP LEADER; 
'TAIWAN Flllm" LINE COMPUTER & 
•CABL!E CORP. 
P.O. BOX 12472 TAfPEI, TAIWAN, R.0.C. 
FAX: 886-2-591(J{)Olt (REP), 

886-2-5942209 (REP, 
TEI.EX: 29393 'TFLKSLEE 
TH: BIJ$.2-5925t92 (REP, 
llt<O/'I ET". St'$1". ~·. - 'AIRE .REUlSmA.TtD w.All'S 

OF!'FlGRIOUP 

fl"'C' .. F"'5.7.U.llftllS'rt11111f!ll~ M 
UPLll!f..., ~tOl:H4'ilil>~l'liUl .ulll ~rMr 
!IM!iiil3-l!ll'~~l'E,.....: 
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MACDRAW [] 

on multiple !:ayer at o:oce, T.hi lead to 
e:xceplio.naJ control 011rer a drawing since 
}"00 can i.reat au layers as a ingle u.niit or 
s.eparai.e l:hc:m as necessary. Si nee Jayc;rs 
ar.e o ea ily deflned, selected, and 
moved, an)'one should be able 10 benefit 
from these fcal11 res , no1. ju t advanced 
graphic artists.. 

lmage Ubrari. s 
M cDraw JI aJso fea.uue s some f i n.e 
document-leveJ ooolrols. You c.an sa.ve a 
drawing as Stationery, meaning ihat you 
can use it as a Lem.plail.e for later draw­
ings. Along ·me ~me lines, MacDraw H 

Voucan 
set the program to work 


on multiple layers 

at once. 


features a document-orieotcd I ib ra ry 
foahu'C that rm you select any objeot and 
save j[ a a library it.em. You can even 
select s.evcra1 object {oreveo a)] objects) 
in a. drawing and thct1 save them one after 
the other as Hbra.ry objects. Each library 
object ltas a name, a:nd it is displayed in . 
dialog bo::t. with its picture and percen.t· 
age of reducti.on. You ca:n even pa5le im 
library objects with automatic sealing 
(i.e., 8.JI object created origioany in one 
sea.le C8.l!I be re.sized a11tomatica.l l v to fit 
in a.nother drawing with diifercnl 
sc-ale). This priacipie even a:pplie wiilh 
ordinary cut-a:nd-paste from th Clip­
board . For insIOQJce. 5uppo.se you re-5C.al.e 
an existing drawing . The e.'.!t.istimg objects 
will not change in scale., but if you cut or 
copy them , then pa te them bac u.si.ng 
Commatnd-S:IJ ih-V, dley will paste back 
to lhe document rescaled. 

AJthough .each bbra.ry is specific to a 
docu.men.t, you can. use 8.JilY document' 
library as a souree for images, so then: i 
nothing (O prevent you from sha:ririg li­
braries. bi fact, some document migbl 
be designated ais source I ibrarics, and 
you.open l'.hcm wlleitever j'01ll requ..i:re par-
1.icuJar graphic cicme:nts. 

MacDraw II bas a few nice text fea­
tures. You can easily crea.te label · or 
multiple-Ji D.e,. word-wrapped text ob­
jects . In addition, yoo can cut, copy, a.nd 
paste k:Xt to a11d from te:xt objects. One 
,;ample "1owed a ncwi;leuer crca.ie:d 

with MacDraw 11 The te .t areas W'CJC 

pred fined, and the te.xt or each scc:lion 
was pasted in from a word proces or. 
Paskd text ucoma.cical ly wraps to the 
text-object borders. Change the sitz~ or 
shape of tile text object, and lhe Lext 
wrap to the new borders. You CH even 
select specific sections of text and 
change fcmlli. sizes. line pacing, and 
ool.or. lo hor~, MacDra.w H offers good 
te:u-amtro1 features that go beyond the 
capabjfaies of mosL drawing programs . 

Althoosh MacD.raw l1 j not a Post­
Script-basecl program and won't save 
PostScript mes, it does prilllt to Post­
Script or QuickDnrw printers and pro­
duces 5moolh and nc-eurate re: ult . l n 
18lg'er documents, )'OU cat1 ckoose the 
order of pages IO prim· wilh wlor docu­
ments, yoo can even pr:int color separn­
tion Jayers automa:ticaUy with industry­
tandard regi ration. marks. 

Thoe Fin t Draw 
My only majorcompJajntaooul the prod· 
uci. i it use of mcmor)' Y.i:il.h CO:lor sys­
cems. There seems. to 'oe plenty of room if 
you et yo\lr ystem to monochrome 
(two-cofo } mode or aUocate al I RAM to 
MacDraw U, but memory quickly evapo­
rates in color modes. l 11 faot, people 
usi.ng Macs w:ilh l megabyte or l.ess and 
with large system files, INJT , or other 
RAM eaLC.:rS may nOL be able to load doc­
wnents of any n::ascn.able iu. 

MacDraw U i a ba ic dra.wing pro­
gram; it doe n' l b.a,,.e he vy-<h.Uy CAD or 
e.mtic drawing features. If you are look­
ing for more CAD features, you might do 
!.\ .1110 look at Claris CAD. ]( js a uper­
se1 of MacD:raw JI with rnore CA D~likc. 
fearn res. And :if yoo have a need for pe­
cia I drawing effects , such as h dowi~. 
fountain shadiqg curved tel;.t, automatic 
stenei I in,g, 1md die m:e, you might look at 
Ulustrator 88, FreeHaod , or Cricket 
Draw. SliJJ others mi,ghl prefer some 
combjmatlon of paint nd draw programs 
and should ?ook al SuperPal111 , Pixel 
Pa.inL, or even Ma Paiol to·work .illi con­
juoction wilt.II MacDraw U. 

] found MacDraw II to be easy to learn 
and use , ver a1ile enoogh for ma.ny draw­
ing ta k , and a fine program overall. IL 
does mot !lave many "Goe Whiz" fea­
rnre , but i1 Ii t of basic feaLue.s a.nd its 
hwna.11 engineering are all to iLS cJl¢dit. lf 
)'OO a:l'C a I ready a MacDraw user. you can 
still use your existing drawings, and, of 
oourae. MacDraw n i compatible 1,1,1ilh 
other Claris producis. •1 
Rusel DeMaria is .a freelance wdter 
Hving in K.ula, Hawt!ii. He can be 
rearhed on BlXas "de.maria. " 

http:vy-<h.Uy
http:5uppo.se
http:reducti.on


OUR µP DEVELOPMENT TOOIS 
HELP PROJECTS GET ON THEIR FEET. 

The ~creature" hown above doesn't 
depict a fururisci.c lunar landing. Rather, 
it represents a polar landing of a sophis­
licated weamer moni10ring device A 
new pa.rachme-deployed device th.at 
instantly transmits vital environmenra1 
dara. lO waiting scientists. And whose 
An1arclic installation and erecdon now 
happen amomatically. in a matter of 
minures, allowing c:riticil data collection 
in remote areas rn.ac were impossible to 
reach before. 

This. "Self-Erecting Weather Station,~ 

sponsored by the National Science 
fuundarion and designed and developed 
by Polar Research La.b, was made pos­
sible by Avocet and. AVSLM""', Avocet's 
unparalleled simulacor/debu~r 

The AVSJM Full-Sctltn Display 

nequaled capability 
Polar Re earch nreded AVSIM's 

sophistication to control the sensors 
in the weather station's "leg;" and lO 

create i.ts ttansminei: AVSU..f's detaUed 
on-screen CP. si.mularion unlimited 
breakpoint facility, and unique ~undo~ 

capability gv.re lheir engineers Ehe ease o[ 
use and fl.exibility that allowed them to 
mcule and tesl lhe software C'\tn before the 
hardware was ready. Saving crucial time 
and frostration in both the programming 
and resting phases of development And 
mone:y, coo: at on]y $379, AVSl is a 
[raccion of rhe cosc of additional 
har"<lware. 

Complete compatibility: 
from the ground up 

Bes of all , AVSIM is completely 
compatible witlt our AVMAC" macro 
assemblers and our AVOCET C" cross 
compilers- the ideal combination or 
tools which gives you a comprehensive 
deve1opment solution. 

AVtJCET 


Get.your own proJect off the ground: 
try before you buy 

Try the AVSlM demo yourseU for 
30 days. lf you're not satis6ed for any 
reason. return the unopened program 
disk for a full refund - less $35 for the 
demo disk and manual ,which are yours 
ro keep. 

ree Catalog 

CaU oll- ree 1-800-448-8500• 
f-or )'Ol.lr frtt catalog oo ordec 
or fo.r mon: mfonnacix;ln abom 
AVSlM and otlltr A'ooet produces 

Call Avocet today and ask about our 
complete line of aCfordably priced soft­
ware and hardware µ.P development 
cools. Discover how we can help you get 
your next projecc on its feet, coo. 

01•-i,-..-. .......... ­

SYSTEMS, INC. 

THE SOURCE FOR QUAUTY µP DEVELOPMENT TOOlS 

A'ucet ~] teCl'I$, me.. 120 nlon I .. P.O. 'llo1! '490AX. ~po~. ME 04856 I "l:n Ma.in~ oroutside U.S,, call (:Zill) 1J6.90SS I TL'(; 'i67210 Avo«'I 11 FAX; (2(!7)236-67tl 
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REvmw U PDATE 

Benchmarks at a Glance 

Here are the combined results of all the microcomputer systems 

tested to date using the new BYTE benchmarks 

CompHed by Steve Ap,iki and Stanford Diehl 

BYTE BEKCiHMA'RK ilNDEXES 
ch net tn18d with 11 copl"Of;tMOt (d~n:dlmg order,,t••ttist overall mactilnff flrgt) 

Computlir Month, FPU Low-1.W A~l~lo,ns O:im. 
revtewed type 

CPU FflJ Dl•k Video WP SS DB kl./ Cmplr. 
ppl. 
ndx. 

Eq . 

AU~ FlexCache 25386 Nov'. 88 60387 5.07 10.55 2.74 2.57 4.41 4.13 2.83 5.80 4.06 21 .24 
Ccmpa.q 386125 AuQ..ae 803a7 4.22 10.37 2.55 3.38 3.72 3.94 l.71 5.38 3.t99 20.45 
Dell System 3110 (38el20) Od:. 88 80087 3.91 8.38 3..2 .2.45 3.45 3.56 2.84 4.98 3.41 18.24 
ALA FlexCac:tie 20086 Jun. es 80S87 3. 9~ 7.93 2.50 2.0 3.44 3.51 2.88 4.66 3.44 17.94 
Ccmpaq Oeskpm 386/20 Feb.88 80087 3.61 8..34 2.23 2.54 3.20 3.51 3.09 4.67 3.4-5 17 . ~3 

BM PSl2 Model 70-A21 (3S6125) Sep. 88" 60367 4.71 10.23 1.64 2.96 3.42 3.75 .52 5.33 2.6.2 1'6.63 
PSr Premlum/386 (388J20) Sep. 88 90387 2.51 5.26 2.4 .90 .2.80 2.90 2.42: 3.98 2.74 14.85 
Tllfldy 5000 MC (386120} Sep. 88" 80387 3.71 7.91 1.25 2.26 2.97 3.2-3 1.50 4.35 2.23 14.27 
E:verex Step.396120 Aug. 88 80087 4.1 5.96 .41 1.89 2.94 3.37 .55 3.67 2A6 13.98 

Ddlcne 386 P.kC.·20C '(386120) Jari. 89 80387 3.30 5.35 1.41 2.23 2.96 2.76 1.68 3.79 2_37 3.58 
IBM Model 80-1 1 (386/20) ·60387 2.68 6.97 1.53 2.31 2.0 3.07 1.45 3,63 2.21 13.16 
s-n386i (386125) Dec.88 80087 3.61 6.02 5.87 o.ro 3.24 .2.66 2.38 1.94 2.96 13.16 
IBM PSl2Mod 7-0·121 ('386120) Jen. 89 80087 2.66 6.84 1,74 2.34 2.63 .2.74 .46 3.75 2.10 12.72 
Compaq 3S6120 portab&e Nov. 67 80387 2.81 7.37 1.30 2'.47 2.59 2.83 1.35 3.69 2. 4 12.61 
IP oteus 366A (386120) A~. 86 602'87 2.94 1.42 1.4.4 1. a 3.02 3-20 1.45 2.34 2.22 12.23 
Toshiba,TS 00 (386116) Sep. ea 80387 2.39 4.53 4.06 1.90 2.32 2.47 2.23· 3.05 .51 1' .59 
Compaq 386s (386SX/16) Nov. 88 80387SX 1.86 5.03 1.78 1.87 2..24 2.15 .2.06 3.0 2.05 1 .51 

Syslem 220 (266/20) Dec 88 80267 2.72 1.73 1.40 2.02 2.1 2.'66 1.39' 2.55 2. 1 1.44 

IBM PSl2 Model 60-07 ­ (386116) Nov. 87 60387 2.36 5.49 1.46 .97 2. 8 2.39 1.40 3.01 1.93 10.92 
Ta 11{1 TCS..0000 (3&6120) Aug. SB 802.87 3.04 1.74 ua 0.94 2.41 2.98 . 3 2.09 1.92 110.53 
IBM PSl2 Model 70-E61 (S86/16) Jan. 89 8008? 2.1 5.50 1.55 1.93 2.26 2.18 1.35 2.94 1.78 10.52 
Compaq Qeskpro 3S6116 Nov. S6 80287 2..20 .52 1.45 1.49 2.26 .2.40 .52 2.25 .96 10.38 
Amde System1266A (286112.5) Jul. ea 80087 2.19 1.56 4,16 1.o 2.02 2.21 1.53 1.72 1.70 9.17 
Ded System . 200(2881~2.5) JuL88 80287 1.60 .72 4.05 1.09 1.83 2.0 .31 1.74 1.46 8.34 
GRiDCase 1530(386112.5) Sep. ea 80387 1'.68 2.09 3.12 1.25 1.67 11.9,1 1.29 2.03 1.36 8.25 
IBM PS.12 Model 502 (286/10) Jan. 89 80287 1.8S 1.SO 1.24 1.42 1.76 1.72' . 7 2.00 1.47 8. 2 
Arcl:le FIMll 286 (2'86112) Jul. 88 80287 1.51 1.50 2.50 1.49 1.75 1.43 0.96 .84 . 14 7.12 
Lea-ding Edge·D2 (286110) J1.:1L88 80267 1.27 .25 -3.86 0.19 1.63 1.24 1.32 1.28 .21 6.68 
Epson Equity II+ (2:86/ 2) 
18M PSl2Model 50(286110) 

Jul. 88 
Jul. 87 

80087 
80287 

1.28 
11..34 

1.21 
1.70 

3.43 
0.82 

0.92 
1. 6 

1.54 
1.36 

1-47 
l .33 

1.0'7 
0.85 

1.22 

1.69 
.24 

1.~ 

6 .54 

6.28 
IBM PC AT(28Sl8) 90287 1.00 1.00 1.00 .00 .00 .00 1.00 1.00 1.00 5.00 
DellS)l'Slem 00- (808S/9.54} 6087·2 0.40 1.42 0.59 0.42 0.48 0.59 •0.44 0.59 0.29 .2.39 
IBM PC XT (8086J4.7) 6087 0.22 0.7 0.32 0.25· 0.33 0.28 0.22 0.35 0.29 1.47 

· fitli ~m·~--
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Our new benchmarks debuted in Ju.ne 
tbis ~tear, and since then, we've put 
dozen of new machines through ·their 
paces. Because our benchmarks are the 
DlQ5ll detailed available, we have reams of 
data to help you differentiate amoag even 
extremely simiiJar machines . But the 

down ide to having t:h is much data i.s ob­
vious: Over ,period of months, it can be 
difficu1t to remember just where each 
m llin.e fits into lhe grand scheme. 

That's why we've collected 6 months' 
W'Orth of system beoclimarks iino the 
graphs and cltarts on these pages. At 
glance , yoo'll be able to see where. each 

machine falls i.n term of it O·verall per­
formance. (the cumulative applications 
ind.ex) and for e ch.of nine epa.rate mea­
:ures of a:pplication-spec:if.ic and ubsys­

tem performance. Whether you .need 
first-approximation information or high­
ly detailed data on a machine ' subsys­

ctmJm~ 

AppU'catlona 

I I I 

I• I I 

I I I 

I I I 

I I I 

I I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

1 1 I 

I I I 

II I I 

I I 

I I I 

11 I 
· ­

I I 

I I I 

I I I 

I I I 

I 

I 

I 

I 

I 

I 

I 

I 

I I I 

I I I 

I I 

I I I 

I I I 

I I 

1 1 
I I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I I 

I 

I 

II J 

I I 

I I 

I 
I I I I 

rrilJ 
IIIJ 

111: 

CPl.J 10 : FPU ID 0'5JI llO 

I 

I 

I I 

I I 

I I 

I I II 

I I I 

r I I 

I I I 

I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I I 

I I 

I I -

I I I 

I I I 

I I I 1'7 .93 

I I Hi.63 
I I t4.85 
I • 14.27 

I • 13. 98 

I • 13.SS 
I 1113.16 

I 113.16 
I I 1.2.72 
I 1112.&,1 

I 1 12.23 
I 1111.H 

-
I I I' 21 .24 

Compaq 388125 
AUi FlexCache 26386 

1' 20.45 

Dell System 310 18.2/4 

7.94 

Compaq Deskpro 3S6120 
1'9M flS/2 MQdel 70-A2 

AST Premiumf.3.86 


Tandy 0000 MC 


ALA FleJCaclile 20006 

E11~rex S1ep 386/20 

Dolclile SSS PAC.·20C 


IBM Model 80·111 

Su:n386i 


IBM PS/2 MOOer10-1;21 


Compaq 386120 portable 

Proleus.386A 


Tosh ba TS 100 

Oompaq3eea I I I I I 1111.51 


De ISj!Stem 220 I I II I 1 11 .44 
i 

I I I I 110.92 

Tatung TCS-SOOO I I I I I • 10.53 


IBMPS/2 Model 80-071 

IBM PSl2 Model 70-E61 I 


I 


I 


I 


I 


I 


I 


I 


I 


I I 


IIlI1I 


I 


I 


I 


I 


I 


I I I 


I .. I 


I I I 


I I I 


I I I I 


I I I I 


'I I I 7.1 2 

I I I 8.88 


.. 


I I I 
 6. 54 

I II I 
 6 .28 


I I s.oo 

2.39 


110.52 

Compaq Deslcpro 386116 • 10.38 

Amdek System/286A 11 9.•17 

Dell System 200 8 .34 

GRiOCase 1530 8.25 

IBM PSl'2 tif.odel 50Z 8.1 2 

Arcne R:iwl 286 

Leading Edge 02 

Epson Equlty 11+ 


IBM PSJ.2 Model 50 


IBM PC AT 

Oe11 System 100 


IBM PCXT en, l.47 

KEY: WiO«I PnxeMln.g Sprea.dshe&t D D limue 
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REVIEW UPDATE 

BYTE BENCH MARK.INDEXES 
ch nea. 1eated without a ·c~ (detcitndlng o.ldw, tntmoverall machines m .t 

Low-lewl 

I I I Micro Express ME.386 I I I I I 11 .54 

I I I Gateway386 

I 
I 

I ____.____.__ 

I I I I II11.21 

I I I I I I I 111101.74 
I I I 

:Fortr·on 386 

Zeos 388 Tuwer I I I I 1 10.64 
_11 I I Oata'Wo~ld 3a6 


I I I 
 Spear Mono-386.A 


I I I 
 Nonhgate 388116 


I I I 
 Micro 1 Power $86/20 ,,_____.1____.1_ __.1,__...,1_ _ _,1110.03 
I 

:____1____1_._1...1___.,1 9 .76I I I Club386 
___....... __~1,____,1...._. 9.&8
1 __~111 I I Whole Ea11h 386 

_ ...__ ___. Hl.:z9i 

I 

I I I V11PCM cro 386 

I I I CompiJ-Add S1andard-386 
I 

I I I Pace:seuer 386 

I I I Su nlronies.386 

I I I Blaclcshlp 386 

I I I SiJs.386 

I I I l/aJue3aa 

I I I GCH EasyO ta 386 

I I I PC Netwnrk TH · PC 386 

I I I Unlq396 

11 I I Hert2386 

I I I Ogivar 2861.aptop 

I I I zen hi SupersPort 286 

11 I I Mltsubishl 286 laplop 

I I I Epson Equl LT 

or: HP Vootiia CS Mod 20 

IDJ: N1EC MulllSpeed HI:> 

I 
I I I I I 91.68 

I I I I 1 9 . 27 

I I I I I 9.108 

I II II I 1 8 .93 

I I I I 118.88 

I I I I I ll.81 

I I I I 118.74 

I I I I 1 8 .7• 

I I I I I 8 .67 

I I I I 118.44 

I I I I I 7 .S.9 

I I I I 16.79 

I I I I 1 6 .43 

I I I I 15,64 

I I 1 1 I 3.94 

I I II I 3.19 

I I 11 I 2.96 

: 

BYTE BENCHMARK INDEXES 
For the·Mao ntoeh (deecimdlng onf«, faete.at ·OvenJImachine• fitat) 

1Maoin1osh llx 


Macintosh 11 


Macintosh SE 


Macintosh Plus 


KEY: \ 'ililtcl ffocening· 0 1SS1f'98.dslieet D D 

Seronr iCIEnC n-ing 0 Co!nl)8ers 
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One lnte~ted Disk Pro~ Does What All 
These DO. And More•.. lit Only 20K of RAM. 
'Jakl.! llarg ! in 1ud' 0 

: File manager {Copy Delete , Rename, View, Print, etc.) 
appointment book/calendar, Ao odex ·type card file system (with autodialer and 
labelmaker, vinual memory text editq_r (edil up to 10 files at once). ASCII table, 
alarm packagelclock, sophisticaled RPN Calculators (linancial, scienlilic, com­• Only 20K Memory Resident 
puter science, statistlcaJ, lape), printer redirect, speed key, cullpaste, clipboard, 

• Point and Shoot 	 notepad, screen-save .security keyboard rock. system res.el , DOS command line 
• Powerful File/Systems 	 edilor, hex editor, directory editor, disl< oplimizer, directory sort, tree directory, file 

Services* locator, undelete, format recovery, communications and more. 

• Powerfu1I UtilitieS/Disk Now Take Charge! is better than ever .... 
Services* CONFIGURE IT YOUR WAY - Exchange any one 01 Tal<e Charges. memory res­

• 	No Technical Skills Required ldent utilities with your favorite Utilityo. r application 
programs and make them part of ake• Allows creation of Charger Just a hot key away. ·unllmlted menus 

• Communications : 
Call rour focal dealel Or wrire: (ASCII, )(modem , Kermit) Jlak DEPARTMENTAL•Terminal Emulation g 	 ECH OLOGIES. I C(VT52. vnoo. ANSll 
P.O Bo 645

• Active Support Andover, NJ 07821 
(201) 786-6878 

UKE NOTHING IN RECENT M MORY Credit Cards Accepted 



RBVIEW UPDATE 


(em • it' ll here. make a u-u.ly informed decision about order of decreasing peed. The bench-
Of rourse, speed j o't. everylhi.ng. So any ·Of these oomp11iei:s. mark li led here incorporate all changes 

we'w: also included a column that tel.ls The machines a~ placed in t>NO main and revi: ions made .since June. 
you io what issue each macltine was w- groups : those tested with a mlllh oopro- We've al o included a separate table of 
tially reviewed. Those reviews will give oes or and those tested without. Within Mac benchmarks, ioduding prelllninary 
the additi'ona infonnatlon you need to each group, lhe machines are rsted in benchmark: on the new Mac llx. • 

BYTE BENCHMARK IN10:EXES 
;Machin•• tff.ted wliihourt 1 coproceaor ·(duoencUing order, fhtHt overall machl1nes. ttrat) 

Comp.it.r Month 
reviewed 

Low-level 

CPU DJak Video WP 

Appllcetlons 

SS DB Sci./ Cmplr. 

•Ctlm. 
·· pp1. 
1lndx. 

Eng. 

Micro ~ess ME 3B6 (386/'20) Ocl88 3.30 1.47 2.58 3 .46 :us 1.73 1.31 2.32 11.54 
Gateway 386 (386/20) 
Fortroo 386 (386120) 

Oct. ea 
Oct.BS 

2.77 

2.n 
1.55 
1.33 

2.BO 
.2.84 

3 .16 

3.15 

2.25 

2.78 
2.39 

.54 
1.1 4 

1.12 

2.27 

2.1 5 

11.21 

10.74 

Zeos 386 Tower(386,11;6) Octea 2.61' 1.97 2.25 3.08 2.67 1.54 1.05 2.30 10.64 
DataWofild386 (386/lS) Oct.ea 2:.20 1.S2 1.64 2.76 2.34 2.15 0.90 2.14 10.29 
Spear Mono.306.A (385116) Ocl.80 2.61 1.38 2.28 3.01 2.66 1.45 l.05 1.92 10.09 
Northgate386116 Nov. BS 2.61 1.38 2.27 2.86 2.75 .34 1.06 2.04 10.05 

Mlao Powef38612() Oct.88 2.54 1.44 1.00 2.90 2.39 1.69 0.98 2.07 10.03 
Club 3B6 (386116) Oct as 2.62 1.39 2.28 2.91 2.17 1.56 .05 2.06 9.76 
W'hole Eal1h 386 (386116) Oct. 88 2.75 1.30 2.25 2.92 2.1 6 1.50 .05· 2.05 9.68 
VIPC Mtoro 386 (386/20} Qd.88 2.91 1.33 1.00 2.72 2.46 1.54 .07 1.90 9.68 
Compu·Add &andard-386 (386116) Oot.138 2.20 1.43 1.66 2.64 2.34 1.50 0.86 l .91 9.27 
Pacesetter 386 (3136120) Oct. 88 2.36 1.43 2..08 2.60 2.15 1.48 0.97 1.88 9.08 
Suntrorics-3B6 (38&'16) Oot. 88 2.20 1.23 2.33 2 .62 2.15 1.44 0.90 .83 B.93 

Blackshlp 3S6 (386116) Oct. 88 2.43 1.33 1.48 2 .74 2.01 1.43 0.89· 1.81 8.88 
Bus 386 (386116) Oct.88 .2-20 1.04 1.63 2.57 2.1 4 1.51 0 .89 1.70 8.61 
Value 3$ (386116} OCt.88 2.20 1.22 1.65 2.66 2c00 1.32 0 .87 1.84 B.74 

GCH EasyOala 386 (386/16) Oct. 88 2.42 1.34 uw 2.45 2.00 1.50 0.90 1.90 8.74 

PC Network THE PC J86 (386116) Oct. 88 .2.20 0.93 63 2.54 .97 1.43 0.91 1.83 8.67 
Uniq 386 (386116) Oct. 88 1.87 1.26 1.50 2.47 1.91 1.45 0 .82 .78 8.44 

Hertz 300 (386116} Oct.88 2.03 1.32 1.57 2.09 1.61 1.32 0 .82 1.79 7.59 

Ogivar 2.86 Lap(Op (286112.5) Feb. 89 l .70 1.19 1.38 us 1.63 1.34 0.62 1 .45 6.79 

Zenittl SupersA:>rt 286 (285112) Feb. 89 1.55 1.06 1.38 1.59 l .53 1.28 0.64 1.40 6.43 
M i!su:bisti· 286 Laptop (286112) Feb. 89 1.62 0.92 1.29 1.45 1.4 1.05 0.59 1.13 5.84 
Epson Equity lT (NEC V30!10) Oct SB 0.9B 0.61 0.82 1.0 0 .86 0.92 0.34 0.61 3.94 

HP Vectra CS Mod 20 0/30/7.16) Jun.ea 0.64 0 .26 0.62 0.77 0 .84 0.68 0.25 0.65 a.rn 
NEC MultrSpeed HD (\130/9.54) Jun. 88 0.68 0.47 0.59 0.74 0.89 0.41 0 .27 0.64 2.96 

- -- ­ -

BYTE BENCHMARK INDEXES 
Foir the Macintosh (deac.ndlng o.V.r. f8ste8t ow1111l machlnu fl rat) 

Computer Low-l'ewl Appllca.Uone 

CPU Disk Wd'too WP SS DB Sci.I 
Ell!Q. 

Cu:m. 
•pp'I. 

Cmplr. lndix. 

Macintosh llx 

Macintosh II 
Maci toshSE 
Macifltosh Pius 

4.57 3.02 2.59 2.60 2.06 3.15 5.32 
3 .81 2.56 2.35 2.00 1.75 2.53 4.24 

1.00 U)O .00 1.00 1.00 .00 1.00 

.81 .75 .91 .80 .88 .93 .9 

2.53 15.6'7 

2 .16 12.69 

1.00 5.00 
.84 4.36 
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Mac llx 
Object-Oriented Programm·ng 

ac I Expansion Boards 
Short Takes• Plus More 



et}' lrst. 
Thac' I.he bi: · ic rule of i:humb with diskdrives because you 

cm·1 ri k rru hing. And that' preci ely why )UU houkl buy a 
Jasmine D"rea rive. Ranging in orage from 20i'.rn up to 
1 0~18,all Di.reflDrh have to first pas thejasmine tonure 
~ :10 million readlwri~e commands with 1op ta at 
low\'OI 

Equipped ~ ilh · ymantec Utilities for Macimosh ,you Giil 

e\'efl reoo\ dma from a miStakenly inicializ d hard drive ­
somethin nobody else can do. 

U1enbackeverything up with Micro.seeds' imple yet power· 
ful Redux~ software lhat' included too. And oortrue I 
partitioning means rou am allocare di.stina storage "panitions" 
to differem users, managing everything from he control panel. 
\ec anodler J. mine exclu ive. 

\Xe drive faster than the competition and offer a no-nonsell.'ie 
two }'elr limited warrant): 

If torage you am definiiely afli rd.And given I.he value of 
your dma and our safety record youcan'c affi rd to icier 
anythi rig else. 

• llin.•ctDrh 20 

Di rec Driv 70 

Difa.;J)ffi 100 ·" 

DirectDrive 20- ;49 
DirectDrive 45- 799 
DirectDrive '0- 999 
DirectDrive 100- 1249 
DirectDrive 140- 1 99 
Callfor PO.prlclng. 

Jasmine 

1-800-34 -3228 
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EOJTORIAL Gene Smarte 

. . . in whi1ch users 
prove to be 
the big winners 

ometimes things seem Lo wo:r-k 
OUl better when I.here's a Little 
competition _ It brings out the 
best in al most everybody_ 

Take, for example, the tv.'O main con­
t~nder-s. i.n the microcomputer rare, the 
Macintosh and the IBM crowds. 

To be sure, some strong feelings a.re 
found on bolh sides. Still. both have in 
oorponM.e:d some of the other's suc.cesses 
into their ow-n arsenals, benefiting users. 
Ill fact, you and I have had a hand in 
shaping the computing environments in 
wh :cb we 'WOrk.. 

Letts Go Racing 

Thi microwmputer busin ss is a little 

weird ; j f bard to rome up with a meta· 

phor th3Jt ccurareJy represel'.liL<; it . In an 

a:utomobilc race, for example, you have 

backers. owners. designer , mechanic , 

drivers, and others, aJI of whom work to­

gether- All things being nearly equal, 

the!'e are l.ol:S oflinle self-contained orga­

n.izat:ions or leams. 


If a team's mechanic improves on a 
fuel-metering system or builds an imo­
vadve suspen ion y tern , that team 
might have to show it IO the sanctioning 
bod}', but not to its competitors . The 
members of that Learn might win more 
r:a.ces, cla..im more prize money, and 
ohu.ckJe to tllemseJvc , b11t, generally, 
their ecrets are protected. 

When a company innovates in ju.st 
about any area of microcompme.r 1ech­
no ogy , it might urge abea.d in the race. 
Yet, ev .ntuaUy, it gives its compcl.ito:rs, 
in I.he fon:n of production 11.nits, tho de­
tails of its han1 work . 

Legaiitie notwitb tanding, a com· 
pany's secre1S am available for aU to di­
gest 11.nd mllnic- Most important of all 

A Great Race 

yoo and l cao scrm.i.n.ize all Lhe entries, 
and ifwe tlle " pectators." arc not s.at' ­
fie(j, w send tlle deficient tea.ms back to 
their drawi.ng bpanls. We ho d a lo o 
power io our fingertips. 

All thi competition and innovation 
prov ides a g>tilt be:nefit, though : We 
spe.ctators get to enjoy a really great 
race. The race ca:rs are competitive, and 
we can pick · fa,,.orite based on what 
brand, model. o o1her ubtlety we like. 
Why, sometimes we can even influence 
th · foatu.res of tlie racecoo.rsie: If we are 
willing to pay for a certain feature, just 
about ·~ry competitor will add a pecial 
interpretation of it next year. 

The Green Flag 
In the ·~riy days of rnicrocompuLing, 
wheo the Apple II began to uccecd , it 
founded an entirely new cJa:ss in the great 
compu.ti:ng races . The prize money 
looked anractive ~o old pro IBM , a:nd it 
wan1ed to compel.e. Thu.s• .il unveiled the 
IBM PC, complete willh expansion slots , 
something that Apple had shown to be ill· 
tractive to spectators. Two favorites 
emerged, l.oel: versu bo~y. and!, fol­
lowed by otber contenders in all shapes 
and borseJ)Qwers, the race was on. ­

When A:ppte ~ntroduced the mono­
coq11e Maciniosb. I.he race began to tah 
on a wboJe new look. Though flawed 
with sm n memory, a io,gle di k: drive , 
no expansfo:n lots and more appear· 
a:oces of the S)'Stem Bomb than was 
appredaled, the Mac's iron,-based aero­
dynamics and Motorola power pusbed 
the competition up a notch or two. 

A De p. Dkcup? 
IBM's new Micro Channel Architecture 
(MCA) i.ild11clioo system was supposed i.o 

bring the next leap in performance . But 
racing teams and fan seemed a bit disen· 
chanted. A new fuel ~OS/2) was very CJ<· 
pcnsjve (memory) and difficult to obtain 
in a complele blend (tile miss' n,g add-on 
Mutagen). Some performance was to be 
gained in an miduran.ce raoe, but a large 

season-pass inveslment was required of 
the pectalOrs. 

This n.ew design, similar but not quite 
equal in magnitude to the Macintosh' , 
has n.ot become the darling of the racing 
set . In facl, some mutual oompelitar , 
after test-driving I.he MCA machin.es , 
decided to form their owo racing consor­
tium . They are using the proven AT-bu 
de ign and will try to take on IBM arul 
Apple using the large numbers inherent 
ill pectator power. 

Meanwhile, Apple po.lied lhe Ul.rpaffa 
boxy entry called the Macintos.h n com­
plete with expan ·on s.lolS. And while it 
retains the spirit behind the tecb.n.ology 
of 1he original Mac, physically it looks 
like an IBM desjgn_ Thc-n , une~plain­
ably. partway !.h100gh the season, Apple 
decided it has a winner and raised the ad­
mission prices. Weil, as I said , ifs tougJ:I 
to fi.nd a really accurate metaphor. 

You might argue that all thjs copying 
and trying to please an the pectators 
breeds a dluU homoge:nei.(y_But as Jong as 
the.re are enough devotees LO suppo:rt a 
concept, that concept can live. The hard­
ware and so l"-'lll'C that we see arc renec­
tion not only of the inventors but also of 
the environment in which they exist-

Where will Lhe race end? We hope it 
never does. 

What' under lbe Hood 
The foregoing brings us to this, BYTE's 
second Macinto&h Special Edition for 
1988. You knowledgeable and sk:jllfuJ 
spectators as.kcd for a bigger Macintosh 
venue , and.we h vc re ponded. ln 1989, 
foor more Macintosh Special Edition 
are cheduled to appear, in March, June, 
A11g1:1 t, and Dec.cmibu. 

A tbe Mac oonti.nues to evolve , BYTE 
will continue lO provide you with practi­
cal information and theory tha:t wilI help 
you build and maintain a personal.com­
petitive edge. See you at the races. 

-<dnt. Smtu'f,e 
SIHcial Projects EiliuJr 
(BIX nam.t "gsmarte ~')' 
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The Mac II ·workstatio,n 
• 	 Recapture De k pace Held 

Ho tage b our Computer. 

• 	 Radial A.m1 l "P nds th 
loni or a ove the De k Top. 

dju tabl Pro or h lf 
Keep PU out of the way, yet 

till within a ·y reach. 


• In tant 0 rouch-of-a-hand'r 
1onitor dju tments; 

- 6-inch Y. 1ti aI 
- 0-inch Horizontal 
- 360° ~rivel/20° Tilt 

• 	 Po. ition Be ide or Behind 
Exi ting D ·k or Tabl . 

• 	 ailab1 with Mobile Frame 
and Ad ju cable ork urface. 

• lu ltiple Arm Capability. 

• 	 Priced from ~oo.oo 

• 	 Compatible with: 

pp]e 1 11 


Apple 1311 


-	 Madmo. h E 
fac Plu · 

-	 M.onochrorn 
19~• Monit r ~ 

1911- - z4u 
Monitor 

weighing up 

to 62 Jb . 


Mad ntosh SE 

Call coll fret' (800) 888-84 58 
for ::i fre ' InsLalla tion 


Plann ing Guide. 

3450 Yank e Dri e 
Eagan, ·f 551-I 
(6 L ) 52- 13- • (800) 888~8 58 
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NATURAL LANGUAGE I TERFACE 


OMPUTER CHRO lCL 
MAKES KEEPI G P WITH THE INFORMATION AGEE ~"iY 

THE 

. wwart C.h ifot ;u1d ....,. Kildn.11 are >'OUll" co-hosts for a 
n-"Ccl<ly lmlf-hourtclc\i -ion pro mm aimed at wmputcr 
u ·ers. ou,.ners.. !ducators and '-'Ompute:r ind •Ml)• pro­
L ssionaL. If ~ .u'rc looki.ng for help in finding out 
wh; f,; new and '"1111.fs n ~' ·• tu11c in t >THE CO."tPl 1TER 
CHRO~ICL Sc, ryweek 011your101.'al puhlk tel.1.-'Vision 
station. 

Rcgul.ar c.•ommcntators <U"'e Jan t.ewis. Pire!liidcnt of 
Lewi. Research Corpomtion itnd publisher/ edi or nf 

GF.ORGF.. !'\tORROW 

The Gmi.,pi Ct.YCntonides i.s funded in pan l:ry McGra~1-H il!'.s IJ\111 
mag~ine. The Computer Chmnid~ is a cu-producdan of WfTFI 
Hanilburg nd KCSM/ n Ma.rm. 

ft )'.J')CrAgc 1 laW,tzinc, :rntl {;1,.•or~c \'lo:rrow, foun<lcr of 
~·fo•rrow De -i~ns. 

Topics th 'ssea.'iOn inclu le: C ~ll H: )~ ·1~- Sha11"cw1, re 
- .\.lultitaski l~ - Husinc.:: s ( ' raphks - Im· ·· uncut 
Soft.war - PC hn;1~in~ - PC ::\"~tlmrks - Dedsion 
Support Softwr ~ - t••:ser Printers - Hypere trd ­
lnp t llt....iccs - and ~WCI-I MORE. 

Each week TJU: COM PtrTERCJ-m.o~ I CL.ES looks 
at the top stori ·s ohhc week in Random \ccc .. a 1 e\1r.· 
segment d -·si~ncd to keep you i nfonnc<l a wut the latest 
dtmd.opment.'t in the computer industJ1•. 

TH F. OOMPl'TER CllRO:\" ICU...."I. a \\ ekly haJf­
hour of public tclC\i ·ion that jrtl.'t might be the help you 
need . 

THE COMPUTE.R CHR·ONICLE.S 
~SNOW ON BIX 

Six , I.he Byte Information Exchange, now has aconlerence 
ro r the Compuler Ch<onicles. 

No w you can comm unicate direct ly w ith the stafl ol the 
CompulerCh ronicl·es to suggest topics for future shows or o 
request inlo rmalion or details on past shows. 

Orice on Bix, 1uSl type "join comp..chron" a~ the colon{:) 
prom 

MAC 4 B Y T E. • Se.eood 19&'8 Mac $puial Edition 

http:Rcgul.ar
http:looki.ng
http:Kildn.11


B YT E 


Modeling Made Easier 


Writing imulations u ualJy i n' t. con id­
ered trivial. bul when you posse s the 
proper environme.nt a:nd tools, you can 
do rome pretty impressive work. In th is 
rticle I would like to lntnxh1c-e you to a 

oommercial software product I.bat mar­
ries simulation modeling and object-ori­
en~d programming (OOP). Together, 
they make a very productive combination 
oo the M c. However, before l c,an talk 
about the software and bow it works, v.<e 
11eed to look at OOP i.n general. 

Ahbough much has been written about 
it in the last two years (see Augu t 1986 
BYTE), OOP can be reduced to a couple 
of f'und11mental notions. First of all, 
OOP looks at programming Jn:'Q'blei:ns 
differently than Il'.H'.ll'e traditional meth­
ods . Programmer using non-OOP pro­
cedural languages such as FORTRAN or 
Pascal might think about creating a pro­
gram as 11 eries of black bo~es , each of 
wh ieh solves one part ·of Lhe. problem at 
hand. In th.is case, they would constru t a 
new program by first breaking lhe prob­
lem down into its coDstitueot parts (the 
divide-and-conquer strategy), w ri ling 
program segme:ots to solve each part of 
the probJem, .aJJd then assembling the 
progr11m parts in the proper order. 
block , structure, order of execution, 
and timing are er·ti.cal t.o thi ldoo of pro­
gramming orientation. 

Do "ng It tb.e OOP Way 
Programmers using OOP languages or 
tool don't need to decompose a problem 
i a. th is mam1er, oor do they need to re.a.s ­
emble it in a structured way . Tllei r oon­

ce:m ]s n.ot with composing algorithms or 
specifying precise data types. I:nstead, 
OOP programmers concentrate on the 
objects that need to be m.a.nipulated and 
how Liley can be mani:pula.ted . OOP pro· 
g:rammi.ng con iders data and algorithm 
to· be inseparable because they join to 
form. the objects . OOP language are not 
procedural; Uiey are declarative. OOP 
emphasizes definitiacns. 

Objects. then. form the basi for any 

Dou Crabb 

Simulation 

modeling meets 

object-oriented 
.

progr:amming 

OOP l nguagc or dev ·Jopment environ­
ment. The agent that act upon objects 
are c.a.lled methods (they correspond to 
function. or procedures in a proceduraJ 
lang1:1a,ge) . Objects oommunicate among 
themselves using messages, which are 
kind ofhke. function or ubroutine calls. 
All the action that cake place io an OOP 
'l tem result from objects scodillg me ­

s~e to other objects. OOP 'l terns aJ o 
uppon sophisticated objecl cla sifica­

tion melhodis , called object classes, so 
yoo can assign like properties to a group 
of objects (individual object in a class 
are c.aHed instances). 

Inheritance is perhaps the most power­
ful construi;:t found in OOP languages: 
a11d system . It allows instances of the 
same class co inherit properties or be­
haviors from aJI tho:s.e cJasses that pre­
cede it in your overall object dassi ka­
tfon scheme. Inheritance saves yoo from 
a lol of repetitive coding, help simplify 
overa.11 a:pplic..ation design , peeds up 
compilation, and aUows you to concen­
trate on creating your application rather 
than concentrating on !he developmen1. 
environment. 

. 1ow that you know a bit about what 
makes up an OOP la11.gu11ge and environ­
ment consider what h ppens when you 
combine ··ooPness" with another io~er~ 
e: ting programming class, imulatioo . 
ComP\Jiler imu.latlon 11tmmpt to imitate 
naturaJly occurring processes i.n as much 
detail as possible without requiring a 
rea.l·wor!d interface. The simu.lation oc­
curs strictly in the memory of Lhe com­
puter and in the dispJay on the screen. 
Natural 1 y, simulations can be difficult ro 
croare a.nd program, although main­
frame imuJatio.n tools have bcon around 
fora wbiJ:e. 

SimuJation on the Mac 
Simulation software for the Mac has ju t 
gotten off the grou.nd. A program cal led 
S(ella was an early P'ioneor, and il b.as 
be,gn updated se~·e.ral Lime ince its re~ 
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?ease. The program that best typifies the 
happy mamai,ge of OOP a.Pd simuJati<Jn 
programming, however, is caUed E,,; ­
tend. Created by Bob Diamond and pub­
1· hed by Imagine That! (l love Lhal 
name!), Extend uses block diagram 
model to repre ent the e ence of a sim· 
ulation and to display the behavior of a 
complex simulation sy .tern. But .it is 
!Extend's ability to build librar:ie of dia­
gram b?ock , each with custom i.coo: , di· 
alog boxc: , on-line help, and separate 
behavior , tbal gives you ome OOP 
power. because block c.an be manipu­
lated in ways similar to OOP objectS. 

xtend's 
power comes 

from its modeling 
capability. 

Ex~end includes its own modeling lan­
guage, c.aile4 ModL. 

Extend remind me m many ways of 
HyperCa.rd. Not tluu iit's stack-oriented, 
because it's not . ~ t because HyperTaU 
looks lite ModL , because it doesn't. ot 
because they both. COS!. $49.95; E.xte:nd 
costs $495 . No, Bx1.e11d renunds me of 
HyperC rd for tbre·e oth r reasons . 
First, Extend works with what can be 
c.al ed an object-liJce orientation-oot the 
true object orienta:tion ] described above., 
but more like the partiaJ OOP features 
ound in HyperCard . Second, Extend 

pemtits nonspeciaH ts to create com­
puter simu atioos in the same way that 
HyperCard permits non peciali ts to 
create the~r own stacks. And third, &~ 
tend' ModL language, like HyperTalk, 
provide for me age ha.ndler (on 
handlers). · 

As with any simulation system, Ex· 
tend' s power comes from its modeling 
cap biliti:es. Unlike ome mainframe 
imuJation systems J'i.1e played with, Ex­

tend provides an integrale-0 environment 
for the d rvc opment of simulations. [t in­
cludes a graphics window i:n which you 
can run ex.istjng simuJatio.ns from their 
block diagrams (Extend includes u eful 
samp es), build new simulations from H· 
brarie: of c-Xisting blocks, or c:rea~ new 
block diagrams e11tirely and incorporate 
them ·nLO new sim!lllation . Extend also 

COfltif1&1..ed 

Ustigg l: A sumple simulorion script from Extend. This one i:r called 
EarthQuake. Notice the similoriry to th4 C language. 

constant ?speed is 3 .6; ** miles/second 

constant ratio is ,0 .3; h ratio of S to P w ve speed 

int~er nu!ft> , num.'lP , n~, rmm2S, iiP, HS, jjP , jjS; 

C'eal E'l\crny 1J , Sl\cray (] ; 


w • oocu 1.s th - u.s r -de!lned function t.h t calculates the 
• w ve pr op.J.gat ion for the med a 

Real 
w v.e<:a c ~ inte<jf!C" rrum.2, .inteqer 1, integer j , rnal wav Arr y l 1. 

real wavei n) 
I 
i nt.e<;eE' k; 

''" Wave propagat ion 

k • i-1 ; 

H (k < 0) 


ic • num2-l~ 

h exponential decay of waves 

waveArrayr l] - wavein- .2 5*waveArray( iJ- .125swav·eArrd}' [k I ; 

rcturn(~a\l'tl'Accay[ j) I; 
} 

on si1n1lat · 

1ntegc·i:: k; 
real SWave?act, !I, p; 

Dl!ltanceOut • 'Dl.stanceln+D:l.atance;· ** aum al l dlatanoea 
"" or :l.nal m.aqnlt.ude 

calculatiQ('I 

i ! (nwri') 0 ' H 11Y:lre than z.ero ele nts ill tr n.:sm.1.!lsion lil'IB 
{ 

s w.iive propa9at1cm 
us us,.n~S; 


jjS • jjUnlJl!'l2S; 

l!!~veOut . , w~veCa c (l'llJll".2S, HS, jjS, Sarray, SWave ln) ; 

H S++; 

jjS++; 


P Wave propa9at ion 
HP • i11' ,num2P; 
jjP jjPhlJ!tl2P; 
p'&v Ollit • wavecale(num2p, 11.P , jjP, P r y, PW vein); 
11P ; 
jjP++; 
} 

h o 
{ 

.ai'ia \leO\lt • .sffav!!In; 

pWaVCOUt • ~Wa.veln; 


~ 

on endsim .. - silrula.tion ill· over, t .hrow away dynamic aC'C'ays 
I 
disposeArray(SArray); 
d !lpose/U'cay(PArray); 
} 
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IBM PCs and Macintoshes 

in the same office? 

Nobody sharing

the same files? 


You need DaynaFil 1
· 
1 the u er. can . har th arn di k 

ea i t ay to hare file bet\ve n conta·ning data file from Lotu 
MMacinto h and BM PC . 1-2-31 Exe ffM dBA ET ord­

,DavnaFile I t a 1tacinto h P rfi ctr r Page laker™ lVlicro ofrr 
r ad from and write to IBl\1 PC Word-and 1nore. 
di k .Ju t plug it in and it ready Call todaJ and find out ju t 
to go. how ea it can be.. 

o ~acinto h and IBM PC 
.;;fi: : ·a.;~h ... Dayn- . 

· ~....·······............. 
 ............ .... ... 

- ~~;!=: ~ ~ ..• 
b.y11.adbst·1iP,lrlii't ..~.rO..~~.at..-.a 

Allmti.r,~~~'6lllfl.i6"t"'imrb~rt l'l!lfiJ 
I i91hf.1~ .J lif~ 

I 
OJ~ m C11mmuniG1tion.. Inc. ·oSouth ~farn lrl'ct Fifth Flnor. .ii[ Ltkt' Cil\'. t 't:ih ~ 1k 1. , 01 - ·\l-ll 20.~ 


Ctn:/~ M5 tm Rddtr s,,..,;c,, Card &rood 1988 M.c Spec;i81 E®;iioo • B Y T E l\tAC 7 




M'O,DELING MADE EASIER 


indudes various kin~s of output win­
dows, although you.might typicalJy trace 
the be.hav.-orofyour simulation through a 
plot. 

Requirc:men,ts for Extend arc a Mac 
Plus. SE, orllwilh 1 megabyteofRAM. 
The program is available onJy on 800K­
byte floppy diisks, nd a hard disk drive 
js recommended. And if you use Mulli­
finder, you can set up your simulations to 
compute in the background w.hile you 
cont· m1e on with other work in the fore­
ground. 

Yoo rcprcse:nr block by icons, which 
a:e the objects of the system. Each block 
cao be as. simple or complex a you.r 

xtend 
manages the interblock 
messaging that mak£s 

the p rocess work. 

needs dictate. The acti ns a particular 
block takes are governed by its script, 
wduen in ModL, a C-1.ike language. 
moets are connected to other blocks 
thro11gb Jines (that. represent i.gnal 
pa1bs, for example). while th·e Unes 
themselves end in symbol called con­
nectors. 

Extend sllpports onJy two types of oo.n­
nec:tor , input and outpu:i. Extend · ignals 
work much Hke OOP messages; they a.re 
the mean by which blocks communicat.e 
wiilh each odler, passing a.long the result 
of a block's processing. so it c.an be used 
by the other bocks in the simulation 
model. 

Each block supports itS own dialogs, 
so you can query the usu of the simula­
tion for pecific inputs. Thi dialog bo 
upport Is standard Mac tuff, so the 

simulation you build aots much like any 
other Mac application. The block dialog 
boxes :upport the u ual interface conve:n­
tions , including su.ch it.cm a ediit fields, 
pu f.I buttons radio bu.tton , and check 
bo~. 

When a i.mulation i running, Elltend 
manages the intetblock messaging that 
makes the process Y.'Ork, informing each 
block of the current Late of the :imula­
tion by sending ir system messages . 

The ModL language won't win any 
award . for originality , but it does have a 

on ok •' ch ck fol" a cce p t able va l ues be fore closing dial09 
[ 
l f' (noValue fd1,ta.nce) 11 di:stanoe < 0 . 0) 

{ 

u~~El:'ror( "Pl ase nter a po:si tvc value fo Oh.t~nce" l; 

abort; 
} 

on checekdata " * chcc fo r acocpt..lbl Vol lues fo[e s~l.at ion 
[ 
1 (noValUl!ll(distanO!l') II d13 ancc < 0 . 0 ) 

~bo t ; 

on stepsl2'e 
[ 

calcul ate t he del.U TlJre to give us at. l1?a.:5t. 4 clements 
0 in the a u:ay. Extend TM will use· the tnlnitt.um del .i'f 
• of 1111 the b locks , !!IO that y ou may end up wi t h mo re 
• than 4 element s 

•• · inltnum of ~ ele nts 
*r in array 

on lnit.slm 

u twrn wt? now know tho dolt.a'!' 1mc t.hat. Ex rid TM is us i r19 
• • =io we can D.\11 ld the arr 'I used for our trao smis s i on 
• • Uno model 

• caleul te the nlll!lber- of elements neeeS$iHY for the s wave 
numS • d is tance/ (d el taTimeTPs peed* r a tiol +O . 5; 
nlJIT"'.2S • n\llt'IS 2; 

malearra y(SArra y, null'l2S) ; 


• • in1Halhe 'the i!I E:n y to ~e to 
!or {llS•O ; 11S<num2S; 11S•+) 

SArray [HS) 0 . O; 

HS• Q; 
j js • nums ; 

~ ~ co11lcul4t.e the nu.-nber o .f l nt.s neces.s ·ry for the P wave 

nurri> • distanc.e/(deltaTime •Pspeed) +O .S; 

num.2P • numP2 ; 

ma~eacray (Pl\J; oy, null'!2P ); 


inl tiall ze the array to zero 
for (HP O; U P<num2P ; 11P ) 

PArray lliP) • 0 . 0 ; 
HE' · 0; 
jjP • numP; 
} 

Ofl help 
{ 
:ihowHlllpO ; 

J 

shaUow ?earning curve, especially for 
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those w1lh C or BASIC progn1mming e.\­
perience. ModL foUows C so closely that 
you may be able to port simulation script 
written in C on another oompu.ter to your 
Mac and compile them with ModL afler 
a few minor change: . Listing I i a cript 
taken from a block in the EarthQ11akc 
sample imuJation on the Extend exam­
ples diisk and shows this C allegiance 
closely. 

The most important. on handlers in 
ModL are those that appear in almost 
every script: on simul ate, on check· 
date., on in1tsilll, and on help. With 
these four message handler , you can 
build almoot alli)' imple bloc.Jc script. De-

Item 
Discussed 

EJ:tend 1.05 .......................$495 
Imagine That! Inc. 
1Hl9 Via Cannela 
San Jose,, CA 9'5139 
(408) 36S..()305 
lnqu:iry M l70. 

spite it "C-oess," ModL • uppo:rts only 
duee data types-integer, re.al-nu.mer'c, 
and .st.ring- because it' not supposed to 
be a general-purpose language. These 
three data types, along with the rest of 
ModL' syntax and featu.res, give you 
everything you need to crieate impJe or 
complex scripts. ln. fact, the ModL Ian­
guage is so nkcly self-contained, you'll ' 
beg;in to v.vnder why more Mac applica­
tions don't include their own small, deicl.i ­
cated langu.ag¢S. 

A tructured procedural language like 
M~!-· -~~k~g ~~_!n th.e object.-o:ri­
eou=u. stmwat1on uiwvo;; 1'opment ·cnv1:ro.n· 
ment of Extend. provides much strong­
er system than would baYC been possible 
otherwise. With thi hybrid system you 
can go to work and create some dazzling 1 

simulations without the pain normally 
a. ociatedl with simulation program­
ming. For my money, Extend lives up to 
its n.ame. ·ii 

Dvn Crabb is the director oflaboraioriu 
and a senior lec1.unr for the Umve~ity of 
Chicago department of computtr sci­
ence.. He is also a consulting editor fer 
BITE. He can be reachfid on BIX as 
"decrabb." 

Your questions and COmlTU!nlS are '.!.'ti~ 
come. Wri'te io: Editor, BYTE, On e 
Phoenix Mill Lane, Peterborough, NH 
0345& 

Here's why. 


Want to draw a picture '''ithout 

ever leaving the program? Easy. 

Want to wrap text all the wa 
around it or let the te..xt flow right 

·through? Easy.
Want to see it al 


in gloriou color? 

Easy. 
Need lo find a 

pruticuJar \lmrd or 

.Phrase by search­

, j ng t h:ro ugh aH 

fires, Open OT not? 
£a.ry 
Need to use our 

' superior diction ­

ary or thesaurus? 

Easy. 
Want to undo what you ·u t did, 
or any number of thing you did 

, 
'-----------------~~~~~~-'-----------------------------------' 
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before? Unlimited Undo . Easy. 
Want to use the fa te "t word 
processor on the market? EasJ! 
Line numbers? Envelopes? uto­
save? Column election? Adjusta­

ble page previe\ ? 
Ten clipboards that 
can be dHed and 
pr.inted? Y. ur fa­
vorite page layout 
read , when you 
open a new me? 
.Easy. 
It 's all easy when 
• ou ha e isus. 
Ask your favorite 
dealer. 
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Regular Price: $1 9.95 
Your Pl'll.oe: $16.95. 

INTRODUCING UNIX™ SYSTEM V 
By A. Morgan & H. Mc0il1on. 480 pp., illus. , softbound Guides 
you step by step lhrough 1he facililles. commallds, u ·mies, and 
a.pp icalions of System V, AT&T's new version of the IJN IX 
operaling syslem. 043152-3. 
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DATABASE EXPERT'S GUIDE TO DATA­
BASE.2 
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you're ready by IBM's conversion date ol 19921 
Hardcover: 036438·5 Regular Price : $39.95 Your Price: $33.95 
Softcover: 023267-9 Regular Price $24.95 Your Pnoe: s2·1.20. 

DATABASE EXPER 'S GUID TO SQL 
By Frank Lusardi. 224 pp. This us!!r·lriendly guide pro\lldes 
programmers and managers ·1h a toorough inlmduclion 10 
St11J.1ctured Query Language (SOLi and relational databaw con· 
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SOL's praclical use in desig 1ng and 1mprernen11ng databases. 
Hardcov111 039006·1 Regular Price: $39.95 Your P1rtc:.e: $33.95. 
Softcover 039002·9 Regular Price. $24.95 Your Prlco: $21.20. 

MICROEXPEAT SOFTWARE 
By B. Thompson & W. Toomp&an. Your own e pert system I This 

aUordable exp1m system shell allows you (begin11er or program· 

mer) 10 see how a system works as you build it yourself . 

Sottware mcludes tutonal tor cJes.gn ot knowledge bas.a and 

creabcn or rules. Souroe code provided. "Highly re.com· 

mended." Onrine Today. 

IBM PC 652109·2 Regular Price: $64.95 Your Price: $55.. 20. 

Apple II 1352 0-6 Regular Price: $54.95 Your Price : $416.70. 
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By Thomas Sheldon. 224 pp.. Illustrated. This guide lor 
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1Bulle,tin Board Software 

for the Mac 


Electronic bu lie tin board system 
(BBSes) rode into prominence on the 
coattail of the informal.ion age. From 
the first BBS cre~ted by Ward Christen· 
sen and Randy Sues to the multinode 
'' megaBBS" sy te:ms of today, the BBS 
ha become a kind of grass-root com· 
munic:at"on medium for the computer 
community at luge. And BBS programs 
have been written for al most any ldnd of 
computer )'Stem you c-an think of. From 
the Jowly Time~ Sinclair 10 Tandy'$ 
briefcase Model. 100 to the leek. 80386­
basod machines, BBScs have, thrived and 
survived. 

Tke:re is a certain minimalisl charm to 
romiing a BBS lh111 CTeates a co111.munica­
tions subc11lmm out of silicon and copper 
wire. Cei:"lairuy there i an intangible al­
lure that leads peop e to dedicate a so­
p.h isticat.ed piece of computing .equ:ip­
ment W· being a oormnunications work~ 
horse. Maybe ifs the faci. that a BBS is a 
high~t.ech throwback to the geneJll.I store: 

groop of people meeli:og in a familiar 
plac.e to discu issue: and lopks o · oom· 
mon interest; the cn1cker barrel replaced 
by a CPU; th hitching po t giving way 
10 carrier tones and high-speed modem .. 

Given the attraction of BBSes to h11n­
dreds of thousand of computer owne,rs, 
it i no urprise that BBS progr.tms ha\'C 
been written for the y tern first touted in 
24-point Madison Avenue type as "'the 
computer for the rest ofu . " ['m talk i:n,g, 
of course, a.bout the Macintosh . 

Point, CJ kk, Oops 
Th Ma.cinrosb opened another world to 
the computi.ng community. With ad­
van.ced graphic and an i.oon-driven in­
terface, the Mac ' poosibiHtie were in­
t dguing enough to create an almost 
fanatical following during the com­
puter's infancy. Naturally, the .. MacRe­
1 igious" set out to prove their compuier 
coold do what other systems could do­
onl.y better. Bu:t when it came to on-line 
commu11.ication , tlie Mac had no pan:ic­
uJar ad.vantage . Barty Macintosh BBS 

Brock . Meeks 

What you choose 
depends on 

what you need to do 

programs were slow and kluclgy. Add to 
lb.at the fact tllal dedicating a Mac as a 
commwtications cen.~er was an expensh<e 
proposition. and 1llere was linle incentive 
for programmers. to pursue advance­
ments in th is area. 

AU the adwntage.s of Lhe Mao-the 
icon-driven. 111terface, the point-and­
click event loop-were lost in I.he ASCil­
based world of on-lin.e oommu11k.ations. 
There were some early attempts at incor­
PQrai1n,g the Mac's unique interface into 
I.be on-line world. One example was the 
ill-fated MacUndcrgrounc:I witll its nel­
v.'Ork of ••agen1." and ''courier ' BBSes . 
This network auempted to embrace 
menu • buttons, a.od diaJog oo~ and 
was a prec:u.rsorto Apple's stellar Apple­
Link oommercial network. 

But the use of graphlcaJ interfaces re­
qui.red proprietary software, a:nd lbe idea 
never caught on in I.he populist, modem­
owolng world . lns1Cad, programmer 
were content to write BBS programs for 
Ute Mac that. simp.ly improved oo those 
ea.rJy uempis. 

The Mac.intosh BBS commu11ity is tiJI 
evoJving. The programs a.re faster ·nd 
less bog-ridden , yet Mac..\las.e:d system . 
still offer little, i.f an.y , advantage over 
BBS programs written for plain-vanilJa 
IBM-type persona} computers. lo spite 
of the drawbacks, however, M c BBSes 
a.re increasing . There a.re $0111C promis­
in,g developments OD tile horizon, and 
I.here' evet1 talk ofa pra.cticaJ implemen.­
tatioo of the Macintosh graphical 
i.n~rface. 

Thus, today' Mac-based BBSes are a 

th in thread in the loosely woven fabric 
that con titutes th is nation· s network of 
BBSes. Programs like Echomail and 
Tabby have been written for Mac-based 
BB&s, enabling hllDdrcd of BBSes to 
e·xchange me sages electronic.ally. The:se 
pmgrams allow users lO upload messages 
on their loca.I BBS, address them lO a re­
li:IOte sy tem, and haw them au.tomati­
cally t:ran fcrred to th~ remote sysicm in 
the dead. of night. ln I.hi sense, those 
using Mac BBSes a.re able to emulale 
and participate in the weU-establisbed 
FidoNet net:work of BBS me.ss.ag-e traf­
fic. (FidoNel operate on DOS-based 
IDach ine-s .) 

The remainder of th.is article examin.es 
some different k:.ind of BBS software 
avaiJable for the Macintosh. Each ha: its 
own uni·queoes-s and special features. 
Choosing to run a M.ac-based BBS wiU 
dqend largcly on what yoo want i.o do 
with it and how much money you want w 
spend in supporting I.he board and it 
user . 

Red Rydel' H~ 
Written by Scott Watson, Red Ryder 
Host (RRH) is perhaps Lhe most wid ly 
used Mac BBS in operation I.Oday. The 
version l discuss here is up nd rurmi og 
at limited sites under beta lest 'l'Crsion 
2.0, code-named Lazarus. 

The board setS up all your parameters 
during your first log-on. You have a Liac• 
feed ~est, terminal cboi.oe, clear-screen 
option, and the opportunity to se-t the ys­
tem to function under lh.e "h<>t menu" 
command srrucm.rc. The hot menu sm1­
ply means that any command you type i 
acted on immediately without your hav­
i.ng 1.o hit a carriage retum. Although 
ucb a feature might seem a given. not 

everyone wants or can ·use a hot menu . 
Anyone p'1i1®UCd by no:isy lines will wtllll 
to turn off the hot menu feature, as any 
spu 'oos line noise could seod RIRH into 
spasms. 

The board is compatible with the 
COl'lrim.ted 
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Tabby store-and-forward message pro­
gram. A I mentioned earlier, Tabby 
aUows you to post a message that is sent 
to systcm,s across the U.S. and, in .some 
cases, around I.he world. Others can read 
and rep]y v:ia the Tabby function on their 
.local systems. Another function is called 

etl'-.1ail . This iis a program that hooks 
inw the f.reewh~g world of Usenet, a 
somewhat unwieldy cle.ctron:ic messaging 
network used by research lab , universi­
ties, and corporations all over the world. 

However, etMail is 11.ll expensive option 
for tile sy tern operator (sysop), mainly 
because the host computer has to make so 
many long-distance phone caJJs in. sup­
port of the store-and-forward message 
n.etwork. 

Syrops of RRH systems are suppUed 
with.a "co11structron set" that gives them 
comple-te control over the appearanc~ 
and operation of the c:ntire system. The 
systems are built 111s.ing several bui di;ng ­
block modules to create the menus, file ­

1.ra.nsfer sections, message bases, and so 
on. Asysop can construct up to 20 d.i ffer­
ent message bases, and there is .no limil 
to the number of fi.Jc·tnm.sfcr secli11n . 
tha:t can be sel up. 

The file·li ting sectio.o contains infor· 
mation about each file available for 
transfer, such as the name of the file and 
howl rge the file is in kilO!bytes, which 
determines how long the file wil.l take oo 
transfer. Also i.nduded is information 
about the time and d te the file wa 

APPLIED OR1TR 
COMMUN CATIONS 

~ ·Ta Im, ~ 

Our Copier 

Comes With A Fancy Wrapper. 


fancl s• copied a,nd labeled 
disl! ttes aromld. Day afler day. 

Th CopyMaker Plus makes 
)'l'}U look ood in other ""'ays 
too. Wilh a 'IJtaC)' that places 
label wilhin 1/32 of an ini::h 
and white SIO\ hall Ii ns 1iha1 
keeps yoc.ir disk1;.'t~ s l . tOI)~ 

rresh and scrnlch-fre . 
fast-and-fancy C~l)i J"tE 

and ·1aoolins skills make lh 
Copyf\>ta r Plu th · best-
dre:;sed dupli don system 
o Ill! for sohware manufac· 

- --------------------------------.. uploaded, a short description of what it 

I n these days of plain .....rap labels, if nice 
to know that somebody sti11lets you dress 

lhil18 up. 
Applied Dara Communicalions' new 

Copyfl>talre:r Plw :iS.inch diskette du~ication 
sysl m is a masl r al th finishing touch: 
cmaling alld applying ustom-printed labels 
as rancy as ;oou lik in Hat or wrap-around 
slyle.~. 

In on lief)' quick operatioo. the Cop taker 
Plus copies diskettes, prints up to 15 Ii of 
custom type on jcur labels. and applies the 
l!lbelS 10 lh dis kette \ ith eas, -to.use sort­
v.·11~ running on }Cur Macintosh or PC that 

uLOmali ally lll fllS out hundreds ol the 

A:o·'[
· !, 

WZ72 Oli•niben 

tLJrerS rid large oornpanie:; lhat dislribute 
cfu•a on diskenes. 

for more ;nformation on how )CU can 
dress up yvur 3.5--ini::h disk ttes, call AwHed 
Data Cornmunic.alions today toll· f'ree at 
1-800-221-5486. 

800/221-5486
C ilnmi · , J34.54c • 7141731· 

doe o.r look like, and the file type. 
RRH allows up to 256 levc1s of clear· 

ancc for ea.ch user, menu oommand , and 
download file. Each. menu command can 
be set up to be a'.'ailable if its clearance 
level is greater tha o or equ,al lo, less than 
or equal to, or onJy equal to the wer' s 
clearance lieVel. In ddition, the sys1.em 
supports both XMODEM-check um and 
XMODEM-CRC file-transfer protocols, 
with fuJJ MacBinary format reoogrution . 
The program oomes with over 70 pages 
of wel 1-Wr-itten ckx:umentation _ 

Accordii:ng to developer Waison, RRH 
will eventually be supporting a graphics 
driver protocol that allows you to make 
your BBS appear to users as if they were 
using a local Macintosh appl ication. 
Watson also says thiat there wil'I be g;niph~ 
ics, menu , mouse buttons,. scroll bars , 
and more. 

A.not.her .intcmsting featll re of RRH i 
the voting option. This allows a sysop to 
set up a serie o ·que -lions lhat can be Ill· 
swered by users. Votes are tabulated, and 
user can peruse up-to-the-minute result 
of the 1.abulation _(Howev-er I.here's no 
built-in safeguard again t ballot-box 
stuffing!) 

HyperBBS 

When HyperCard hi:t U.e Mac world , 

sevei;al applications were tooted a " it." 

Everything from self-publ.isbed el.cct:ron­

ic novels to the ultimate information re­

source was cited as a use for HyperCard. 

No one gave a thought to the poss1bility 

that a HyperCa.rd ta.ck might be turned 

into a BBS. No one until Ha.rry Cliesl.ey, 

that is . 


Chesley wrote the Hype.rBBS cohrely 
in HyperCard and uses a set of seriaIport 
XCMDs developed at Apple Compuler, 
where he work . Hyper.BBS comma.nds 
are invoked by 1ypi.ng a i.ngle letter; the 
BBS fills i.n the rest of Lhc command and 
acts on it. Second, the bo rd feature 
automatic word wrap-both input and 
outpul, so carriage returns aren 't n edcd 
except at the end of p rs.graphs. 

Accoriling to Chesley, the BBS, from 
the sysop's point of view, i ~ry " Mac-
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isl! 1111d graphical." Howeve:r, from the 
user's point of view, it is a traditional 
text~based BBS. Chesley claim to be 
working on ..added .features" that will 
enabfo users to· "s.e¢ a Macish interface 
uch as tile sysop sees." In t.he mean­

time, be says., "Con ide:r the la.ck of a 
graphic interface for the user an incen­
ti 'lo'C to booome a. sysap." 

·· plo dlin File 
The Hype rBBS is divided j nto three 
aJe s: a Siet of menus for navigating be­
rwceo mas: me: sages sectiQn ; and a 
chorough]y done on-line help system. 
File can 'be. att ched to any message 
written by a user. In Lb.is way, yoo can 
write a message describing a partiC'u]ar 
program, problem, or ppl ication and 
then attach a binary file to I.hat message. 
After reading the iut of you.r mes: a.ge, 
anyone ~o then proceed to downloacl the 
attached files. 

These. files arc uploaded as part of the 
me sage-creation process . When enter­
lng any kind of message, you mu t fill in 
several fields. The s~tem prompts for 
e.ach of the: e by pl"CSCJ!lting the name of 
the field. M ges can be made private 

or public, depending on yoot prefemn c. 
Either option . Hows you to attach files to 
me mes a,ge . 

A nice touch in HyperBRS is me '' fil. 
ter" command. This aJlows you to select 
the messages you want to see by date, by 
sen<ler of the message, or by keywords 
within the message. This command -is 
handy for searehing a mes.sage base when 
you can 't quite remember where you re.ad 
something the day before. lt is essential 
when sea.rcbing for files . To look for a 
particular type of file, yoo 'U have to ll5e 

I.he filter command in conjunction witli a 
keyword. The board supp0rts XMODEM 
and MacBinary protocols. 

Two notes: The program doe n't work 
with Lhc Apple 1200 m~m. However, 
according to Chesley, it will work w~th 
the Apple Pers-OJutl modem. "I spwt 
hours tryi:ng Lo figure it [the Apple 1200 
modem] out and failed,... he says. "The 
modem doesn'c eem to accept com­
mands when ii' ri~ng.'" Second, the 
board i sl()'ll.'. Running under Hyper· 
Card is kind of glitzy on first take, but 
the low execution rate is trying at best 
ancl, if you ' re calling long-distance, 
expen ive. 

Nm'B Link 
Nova Li.Ilk is a pOTt from the S~OOS 
v...prld. But de,<clopers Alex H0pmann 
and Mark Weaver have ·••reauy ham· 
mered 01) the program n to llring jt into 
!he Mac ·environmen ., says Hopm.a1U1. 
The board immedial·ely sets up aU your 
parameter before yon even get to the 
main menu. Li.o.c!eeds, destructive back~ 
·pacing, hot menu , tcrminaJ type (TfY 
or VT-100 only) , and so on- the pro­
gram ask you to set all these on you.1r 
first l.og-on. 

ova Lin'k i~ the most complex of all 
th.e M.ac BBS programs available. It i.5 
aJso the only ''multiuser" BBS available 
for the Mac. Currently, rwo users can be 
on· line imuJta.n.e.ou ly. Weaver wrote 
lhe muJtiiaski ng program that al IOW'S the 
program to handJe both users. 

Hopmann do·e o' t figure tha two 
use:rs on a si.ngle Mac presents much -of a 
problem. "Wbcn you.th ink of it , most of 
the BBS work i imleraclive, and there­
fore you're not going to need a lat of 
throughput the majority of tlme," he 
say . "Interact\-e typing is very slow, If 
you a.re doing · ile tran fers, then, yeah, 

ccntinuw 

Howa softwareengineer 

got to captain the 


lunar landingmodule. 


The Computer Museum is everything 
you'd expect, and a lot of things you 
wouldn't . 

Of course, the museum contains a 
collection at the most significant accom­
pHshments in the Mstory of hnformation 
processing. But it's not just a great place 
to see th ings, it's also agreat place to 
do things. 

There are over twenty interactive ex· 
hibits at The Computer Ml!JseLJm. You can 
desfgn a car. crea1te your 0•1m fractal la,nd­
scape, or even captain the tunar landing 

module on the Apollo flight si mulator. 
So,. the next time you're j,n Boston, stop 

~ The Computer Ml.J seum. You'll discover 
it s more than a lot of machines, it's also a 
rotof fun. 

For more inrormation, or to become a 
Museum Member, write The Computer 

useum, or ca ll (617) 423.-6758. 

The Compute1Museum 
ti Q j I 0 

300 Congress Street Boston, MA 02210 
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yoo' re going wnotice a slowdown." The 
boo.rd uli Liz.es both die serial nd pri:nter 
ports for data UO. 

Keeping the Advanta ge 
Hopmaon wouJdo'l re.,.·eal details of 
Weaver's muhitaskjmg program.. " It 
v.'CUld g;h-e away oor advaot~ge," he ·d. 
''BasicalJy, i.e.wo.rk like any othe:r mu]ti· 
tasking program.: It witches between ap­
plications. You have to· pecify · tack 
size,. and yoo'\-e gQt !.he same program 
rnn.n.ing.a couple oftimes at onc.e . l'd lite 
to point out that so:me other Mac BBS.es 
an going for muJdu:sie:r status, but they 
have to run u.nder MuldFiadcr and that 
'WOB't be h U as good.'' Rwutilil8 under 
Moh:iFi:ndc:r requiJCs a lot of overhead, 
and the Mac 'WOuJd have ~o be switching 
con sta n:tJy bet ween two programs io 
memory. 

Hopmann says Lhat .Nava Link i goi.ng 
~o suppo:rt U:1c Epi.c Tcchoo1ogies inlcr­
oaJ Mac ll modems. Each. Epic modem 
will take up one slot. Jn the future, he 
hopes to support the Mac D's foor·sei-ial ­
po:rt boani. 

Pcrbiap:S the bi ggcst diffe reoce be­
tween · ova Li.nJ; and other Mac BBSes i 

it i.ncorporation of a tree-structured 
mes~ge base. This cn1a.ils the nesting of 
messages under a "pa.rent" topic. All 
subsequent respo:ns.cs are called "chil· 
dnm.' ' A comment to RteS g desig­
natc-d as a clliJd i call.cd a "brothe:r." 
Ves , it may be confusing at first, but oJtce 
you' ve !earned how l.O navigate the tree 
.S1ructuJC, the in.forms.1io11 flows i.o a Lin­
ear fashion. aivigation of I.he tree struc­
rure is enhanced by a coD:lDland cal1ed 
"~." After entering the tree and, 
pi.eking a toplc to read. you on]y have to 
eotu N to· read through tile suhsequeol 
messages. To reacll the top of the tree, 
yo11. only baYC to eDter MP for "move l.O 

parent" (the originating mes se). 
If you can•t llamlle the t:ree structure , 

there is aJways the "flat" message s.e.c-­
tion. Ttii i 11 sequential me.ssage-sto:r· 
a,ge sy lem where messages are -simply 
stacked om top of each om.er in Lhc order 
they were entered. I~ ' s easi;er to use at 
first, but h' .muc~ bani.er to read a dis­
·cussio:o w.ith a:ny kind of wodnuity, 

Any mes.sage entered ·Ol'I the sy tem 
cain1have a binary file {or text fi?e for I.hat 
maner) attaclied to i.t. So, if you find the 
desc:r.iplion of a program to your .liking, 

JOU. c.an go ri.ghl i11to downJoad mode 
wi.tliool having to ex.it w a sieparale file 
section. H~r, Nova Li Ilk does !lllP'" 
po:rl a sep:ua.te fiJe. storage area for stor· 
ing mes oo.t a:ttacllcd ~messages ' 

There is also a voting feature 'ba:t. en~ 
ables Lhc .sysop 10 set up a series of ques~ 
Li.on to poll u:s.us on top.ics of I.heir 
cbioosi ng. Users can cast voles and see 
me rcsulls. Nova Li.Dk also al lows a clta( 
mode between. users . Althoogb the.re arre 
facil ities fo:r only two use rs al the presenl. 
momem, Nova Link has an e;ttensive 
" real·l~m _ " chat conforencb1g section 
already coded fo:r use . 

Nova Link supplies sysops with a. fuJI 
Iibrary of source code for writing exter­
nal appli.catiruts. The Library is wri~tcn ~11 
Liglttspeed C. Using this libraryof code , 
a sy op can ""'rile a.ppl ica:lion th t allow 
remote use:r to perform any number of 
externa] applications, from rn nning pro­
grams on t.h.e remote l:ios:t t.o remote s.tore­
aod -for wa: rd message-handling pro · 
gram . Nov Link i al so compatible 
with several of the store· and-forward 
message-haltlCl.liog programs, 1nc1udlng 
Tabb;«rnd ' tMail. 

4a IDlll•llH: AC 
D1ta•n1 Dl¥111PBl1 
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Items Discussed 

quick. The menl!I setup fa crude, rival i ._g 
tllat of the earliest BBS p.rograms o sev· 
e:raJ years ago. Tbe menu cOO:kes, how· 
ever, are eiueosive, with more than 30 
choices a.t tlle main Jevcl . 

The mai:n fea:~\IJe of tbi board is th t it 
aJ lows you to set up a fil~tnm fer ystem 
operating at uper·higb speeds. Thi , of 
course, means bat UJse~ must also haw 
compatible modems, but for a company 
v.ranting a swift file-U'ansfer system,. this 
setup C8Il' t be bea1 (at -east. not ill the 
Macinlooh cnvin:mme:nr) . The board sup. 
ports file transfc:rs at llJ'' to l9.2 kbps. 
Thi accomptis.11.meot is no s11MJ.l pro­
gramming fut The Telebit modem is a 
nightmare of re~ste:rs and complex pro­
~oJs, and m11cb time and effon i,ve:ol 
~oto mukimg (his softwaJC compatihle 
with these hig_k-speed mod~ . 

Custom Macros 
One intrigw~g feature of World War IV 
··s chat h en ·bles }OO to set up custom 
macros. To do this, yoo enter th Macro 
sectiom. Here you're offered the clumce 
ro cmatc a t,ext macro of up to 76charac­
lel'S. You assign tha~ text slr~g a macro 
key (such as Cont:ro1·D), and,. anywhere 

Note: 'fbtse p~ require a 
millirnum , em OOO:figuratioo of 
S ~ .2K bytes of RAM and two 
SOOK-byte floppy 1151::.drives. 

11,yptr'BBS ••. FRJC (DOllCOIDlllCt'CiaJ 

use) 

Hury Chesley 

(415}824-1809 (a HyperBBS 

system) 

llUtuiQ' MIIH. 


IJnk ...... ................. $1CO 
Res ova Software 
S4 South Meadow IAnc 
Barrington. RI 02800 
(401 ) 245-5:384 
lnq-uir)' Ml8:2. 

World War IV 
A stark name for a BBS program: WOJ'Id 
Wa:r IV. However. it's u qt nrune. A 
fourth world wa:r would ~ikeiy be swm, 
Qgltltoi:JJg f:ast. And -peed is the biggest 

Red Ryder Host .................. S60 

F~t. Co. 
ISO Hickory Dr. 
Beaver Palls, PA J50 LO 
(412) 846-2100, 
l nqulry Ml83. 

World War IV ............ Sba.n:.wa.n= 

Terry R. Teagu:e 

530 Wes.t Dana St. 

Moontain View, CA 94041 

(614) 3M 3870 (a WWIV system) 
lnqllley MJ84. 

.advantage of this BllS program, owing ~o 
its compatibility with the Telebit Tra.il­
blaur 19.21!:-bjt-per-secood modem. 

The WWIV BBS is built Like a:n It li.an. 
sporu car: no1: a smooth Juxmy ride, but 

How to make your Macintosh do anything! 

1(Except maybe p,itch baseball) 


0 Chanbrc as \'our Business· hangcs 
m kc our Macincosh do 

"Ours·c no .~o . t:~ arc -:in 
Double Helix. I ['s. flexible, 11on­

anything. Bur rhi rofrwarc proc ·durJI design lets you easily 
comt:!l dose. For with dou bk Hd i :i.: cb angc your s rem ro keep pace 
n you can trans orm }'OU r Maci n­ w.irh your chanHing business. 

to h into a whole offi c .~taff! 
 Can more rha n one pc r.;on u " · 

Wid1 Double Helix H you can.. . the s stem at the s:imc time~ Yem 
• Take :tn ender-and auwmaricalJ bet ... :imtantly, without needing a 
generate the invoice, pa.eking slip, filcsc •cr. You an even u c our 
and sales rcpo rt. Ma intosh }''SU:: ms on a AX . 
.,. Record 10,000 "tcnti 1 c p ri& Available at
menr:s-and aurom ri ca_H~1 c a k Dealers Nationwidethdr pmgrcss, find out what's ,.,,._,..plrol"-Atl,11-1"dit#>: 11-,-tmo;;f •..,.,uobJ<tz. 
behind s hcdu C, and om rut(: l'U'a{'PJ AfP1' -i_, ....rhm.rl)'Pri[<ll OHE h ;u of . 	 r r a D ubk Hcli I I demo disk, 

s nd S2 .50 rn CO\' ·r po rage &the re _i.dts. pmdu tion .. . kg.a·1or pmpcrty man · ha.ndJi ng w : , .,. Find our in :l ·fb h who ha:s "Oil· :igcmcnt . ..nny busine.ss or profr.ssi011 ... Od~ ra ,orpormon
tribl1tcd rnore dm.n .S.20~000 m: year. \ ith Dou bJ · H cl i II sjmp/c ,,isual 4ll84 · ~llmmcr1:i;il \'clUJt> 

onhbmo'.k, IL·6V062Wim thi.! one d3Dbased infoJ'Qla· bui Id in" blocks vou c n ca ?I y crca.re 
Au . DHll Demo Diskwtion mi.'l_nagcmcnt .ystem you c21m a ~-ystcm to rrun your busirn: · ·~ 
CiLI: 1· 800.ll3-S423organize m:H1a.gc, and support rorgct ob~lc tc method . r ugct Un IL~ 3U-49K-Sf115)your business in a simglc int:cgratcd wa ting mond1 lea ning progrnm· appHcarlo.m. 

min .Ian rua. •cs 3.lltl complex nn1 linc . DouBLE Nal' D(JI 595 Li t 
A Totally VISUAL System! Just oi nr and di.ck. H cl ix. doc.~ du: 

rv:icc .... manufu m ring. .. re careh... rest o:r ')IOU . 

http:m:H1a.gc
http:busine.ss


BBS SOFTWARE 
FOR THE MAC 

on the syslem that you wanl to enter lhat 
particular text tring. you 11eed oo'ly hit a 
Control-D. 

Other features include a voting f'ea~ 
ture, a global purge (to set. your message 
markers up-to-date throughout the entire 
board}, and Lhe abilily to run external 
application . 

Beyond these features, the board is 
pretty much a tandard BBS with mes­
sage. bases a.nd private electronic-mail fa ­
cilities . The program i offered under Lhe 
sbaireware system. 

It' . II D toM.e 

As oll.e keptic asked me du ring my pe­

rosal of these Mac BBSes, "Who want 

to run a BBS on a Mac?" A good ques­

tion, but ap rcotly a lot of people do. 

Clearly, the ta.te of Mac BBSes i about 

3 years bebind ~ opera.ting unde.r 

MS-DOS. But th.en, the Mac is still rela­

tively yoong itself. 


If ao.d wh o lhese Mac BBS program­
mers put their graphical interfaces into 
use, we should see Mac BBSe become 
more popuJar. AppleLi.nk is doing splen­
didly with its graphical interface but 
that is D commercial systmi. Another 
thiDg that Mac BBS programme-rs wiJI 
have to ta , into accoo.nt i thi : When 
they go to a Mac graphical interface, 
they will be locking out the majority of' 
personaJ computer owners, thus decreas· 
ing Uieir potential audieuce by a ignifi­
caint m rg.in. 

Pe:Jbaps it' non-issue. Mac BBSes 
alreadiy have sophi licated . tore-and·f'or· 
ward mes.sage-handling programs for ex­
co1U1ging mail with IBM PC-based sy: 
terns. The evolmion ·Of Mac-based BBSe.s 
is li.kely to continue unhampered by in­
compatjbWty with PC owners. A long 
as (ex.t can be swapped across the ·elhcr, 
there's no reason for 11ndlue concern. 
And in that vein, the network of BBSe: is 
fo!Jo,wing the lead of its larger cousin, Lhe 
comm.ereial &mail vendors, in a move 
tow.mi global interconnectivity. 

The "compuler for lhe rest ofus" oon­
tiriues to thrive on its own merits. And if 
Lhe predicted development for Mac ­
bas.cd BBScs do come aibouL, no doubt the 
Macintosh WiU Wf:ife its own chapter in 
Lhe history of inl:e.ractive telecommuni­
c.atio.o . , 

Brod N. Meeks is a San Diego-based 
freelance writer who specializes .in high 
teclmology. You can reach .him on BJX as 
"brodc ... 

Your questions and corruM.nss are wel­
come. Write 10: Editor, BYTE. One 
Plw-mix Mill Lane, Peterborough. NH 
03458. 

·1 fi~ \D rating-. fmm nodl u: • and II! it"'~ · 
fM)' Ml') l'llbll!lhci; JlodiMldr 

1'hl: progrJm also indudc cxn:lleni com:et-n,•-OOsign 
tliJnL-ru,iuoing l"ilp:thiJili .... !IOllR.1flillg Wl" rl.P.il &lW 011 
m:ilnl'rJmc CAD - Jnd !iOml.'lhinJ.'l yoo Uon'l expt.'1.1 :ll 
tin.~ poc • lt:-.d.· 

MGMStation 
from Micro CAD/CAM Systems, [nc. 
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Hlgh-Pertormance Electronic .Design Software 


It's a whole new ballgame for electronic CAE/CAD. 
MAC II has given th EE powefllul n-1oors lo wO(k with. 

And MoCAD - the world's t&edlng deS:k:IGp engineering 
software for the Macintosh - gi,ves you lhe wey lo pnuss 
those advantages when designing PCB'a. Put 'It an 
Logether , and you have e CAD system 1ha1's raslet, lhat has 
more m mory, more storage and ~ll lng .. .and coJor. 

Remember, McCAD Is a true jnrteg raled system. We 
have modules that lake you lrom schemallcs to PCB 
design lo labrlcalion, with a fol or slops In-between. 'Buy 
ooe stand-alone componen l or Iha whor.e pscike.ge·. llt's up 
10 you. Mix and matci'I for your own worikatatlon 'needs.. 

And easy? If you're t ired of user-fr endly promises that 
turn sour with lncomptele S)"Slems. compllcaled manuals 
and convoluted procedures, MoCAD Is your answer. 

EM C\\ORLDN . 
XPOSITIO . . 

iAi'"WJn' .,._n, 1989 
Boobl~ 

Mo;CA0 Ii !! r--iild r~ ol V.AMii', 111c.1· Mliclntloillti 19 • 
~~l!A*~. llna. 
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MoCAD ls so easy to undorsland and use. the engineer can 
start operating It lmmedlalely wJlh no break In his work. 

You asl! about economy? This might just be lhe best 
part. Nol only d0&8 McCAO ha1,1e one of the most enlielng 
prl~ tags around, it also gives you the best prle~1or­
pertormance In the Industry. For 1Jxarnple, our lntegrated 
EDS syS'lem - ~nc l 1,1d Ing 1PCe, schema:trc. router and 
Gerber cx.ir1put - costs Only $1 ,4%. And our s1and-alone 
modules s1Br1 as low a~ $395. 

When it COme8 to engineerfng software for the Macin­
tosll , McCAD cannol be undttrprlced and outperformed by 
anyontt. f';etiod. 

So, It's 91mp.1ecAll you hawi 10 do Is make th best 
lnvestment of ;iour profesatonai Ule, end then sit back and 
relax. McCAO does the reet. 

MC:CRD 
Publiahed by VAMP~ Inc. 

8753 8elml Aw... Lo.,.,....., CA 800n 
(213) Ml H33 FAX: (21S)4M ISM 
T•:ic IS0-2U-30ll ..._,B.aE 110-21Z - MCI 

Ctrcl41 M1S on IUaiJ~.,. ~n'k.t Card 
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SHORT TAKES 


BYTE editors offer hands~on views ofnew products 

M ndWrite 2.1 

ArchiText 

Full Impact 

Mi ndWrite 2.1 
Is a Word 
Processor 
for Writers 

0 oe of the most sacred de­
cisions Macintosh users 

make is their choice of a word 
processor. 

l'm a technical editor who 
corrects mamt.~ipts and al.so 
writes articles . When 1'm 
done, I inse·rt ASCII typeset­
ting codes into the text and 
selld it to the cOpy--editing de­
partment for further work. I 
ge:t many manusctipis eithe:r 
electronica11y or on an MS­
DOS d]sk. so the applkation l 
work with~ to easily import 
text (good-bye Write Now l .0) 
and st ip oot gremlin charac­
ters likC Jinefeeds or binary 
code left by an MS-DOS V.'Otd 

processor (good-bye Micro­
soft Word) . I occasionally 
carry work home, so it has to 
work smoothly on a Mac Plus 
(good-bye FullWrite Profes­
sional). 

Simply put, l need a wo:rd 
processor that can accept raw 
tex.t from anywhere a11d ill any 
shape . Because of my dead­
lines, ' t must be reliable-no 
bombs llowe-0. For several 
year , I've used MacWrite. 
MacWrite can handle docu­
ments with carriage returns at 
tbe end of each line, and you 
can cut and replace g:remUn 
characters making it useful 
for working wjth MS-DOS 
files. However,. I've been 
writing more articles of late, 
a.nd its limit.at'on of only one 

document open at a time and 
its .slow spelJ ing checker be­
gan (o rrea1Jy bother me. 

Enter MlndWrlte 2.1 from 
Access Techoology. I exam­
ined this new version with ap­
prehension bec.ause an euUer 
version ( 1.1) had a severe 
problem with sc:reem refresh, 
and,. worse, it era.shed fre­
quently. However, I liked its 
slick ouiliner. so I gave i.ta sec­
ond dia:ncc:. rm glad to rieport 
that MindWrite's act has been 
thoroughly clea11ed up. .I tried 
MindWrite 2.1 on a Mac Plu! 
with 2 :megabyte! of RAM, a 
Mac II with a Spectna:m/24 
video board and a. I 9~inch 
monitor from SuperMa,c 
Technology, and a Mac lb; 
with an Apple Macintosh II 
video board and an Apple­
Color 13-mchRGB monitor. It 
worked fine on each machiot:.. 

MindWrite 2 .1 's real 
strength lies in doing I.he busi­
ness of writing. first. it can 
handle multiple documen~. 
·each in its own window , 
MindW1ite automatically ad­
justs the window size to match 
the screen dime"1:1sions on the 
Mac you're us~ng. displaying 
Dearly a fuU page for you om a 
19-inch screen. Bet•er still, 
smaU icons on t.h.e document 
windo·w"s verticaJ scroll bar 
l.e.t you position one or more 
windows precisely on the 
Mac's screen, 

This feature ·comes i.n 
handy in. t.hose ituation. 

THE FACTS . 

MiindWrite 2.1 
Sl9S· with MmdWrlte 
express•.$295 

.Rtquimtrmts.: 
Mac Plu.s, SE. ll, ot Ilx. 
(ca:n ru.o on a Mae 
512KE) with at least l 
mcgabyte of RAM, 
SysteJll 3.2 or b'~r. 
and F'mder !'l. l or higher. 

w.here you need to consult 
n.ote io one window whiJe, 
typing text in another. 

MindWrite's best feature is 
its built-in outliner. You type 
in an entry and terminate it 
with. a carriage return. To· 
build s11blevels. you use key­
strokes to iodeot the entry to 
the ngllt (creating a subl'evel) 
or to the eft (lo return to the 
previous l.evel) . Small dia­
mond i.cons indicate each en­
try, and a darkened diamond 
meam that 5'ublevels are asso­
cUited with it.. Yoo bid.e or 6­

pos e sublevel by double­
clicking to the left of the 
diamo.nd . For those doing 
government work , a menu 
choice replaces the diamonds 

' with properly 1abeled section 
numbers. 

When you save adocument, 
yoo can opt to save the out­
li11e's indented texl nd sec­
t.ion numbers with your docu­
men.t, or to di~ them. If 
yoo decide to reorganize th.e 
outline, it's juSt a matter ·Of 
cJic.king aDd dragging the de­
sired entry to a new location. 
AU tlle sub evels associated 
with.the paren.t entry are relo­
cated aJo.ng with jt, Since an 
e:olry is terminBted by a car ­
riage return, you can HteraHy 
write your document around 
your outline. At print time, a 
dialog box lets yon p:r:int the 
entire docu.ment, certain lev­
els ill the outline, or only the 
part selected. 

At.ce s Techoology Inc. 
Access/MindWork 
Division 
200-G Heritage Harbor 
Mootei:ey, CA 93940 
(800) 367-4334 

lnquk}! M70. 


You can open MacWritc, 
te.xt-onJy, ThinkTank, or Acta 
format files., and you can save 
documents in MindWrite ' 
own fonnat, or as MacWrite, 
leXJt-only , or Acta files. The 
file filters provided by the 
add-on MindWrite Express 
packag·e let you work with 
Microsoft Word files or export 
MindWrite files to Page­
Ma.lccr. Mi.ndWrite Express 
i.mports and exports PC word 
processor fil.es.Uk:e MuJtiMate 
and WordStar. 

Other nice features mthe 
n.cw Mi11dWrite include use of 
the cursor (arrow) leys, op­
tionaJly saving the previou · 
version of the docu.m nt in a 
backup file, word counting, 
and a Cl.ipboard fun.ction ·lllal 
lets you s:ave the text ofthe last 
three Edit operations. The 
spelling che.cker. provided b)' 
SpeUswell, is fast, but it isn't 
too sharp on catcl:tjng posscs­
ive versions ofa word. 

MindWrite 2.1 isn't per­
fect. The dispJay has rare 
minor glitches, and ome of 
!he keyboard equivalent wm­
mands, like Comma:nd-7 to 
show the documenc's rul.ers, 
are a bi:l baroqu . And l urc 
wish it oouJd pr:int back-to­
fronl like MacWrite , so [ can 
simply pick up my documcml 
in llie LaserWriter tray 8lld.go, 
withoul having lo ooUatc the 
pages. MindWrite aJso use a 
lot. of memory: 750K bytes, 
which leaves litderoom fora.o­
otber application if you' re 
using MttltiFinder and .have 2 
megabytes of RAM . 

Nevertheless, th is new 
MindWrite is practically as 
solid as MacWrite. It 's fru>t, 
and the outliner can be a Lre­
men.dous aid to your writing. 
If your nee-Os run to serious 
writing, you work with im· 
poned text , and you don't 
noed all tbe frills of page lay­
out, cheC' ii out. 

-Tom Thomp on 
oonlimm:I 
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SHORT TAKES 

ArchiTe,xt: 
Hypertext Tool 
for .·. in k!ing 
and Retrieving
Information ­

An:hi.Text reminds me of 
the probably apocryphal 

story about two guys bearing 
bebop for the first time. One 
guy says to the other. ''I doo•t 
know what it is, but it sure dOes 
wing." Archi'fe:itt, Ii.kc be· 

bop, i It :rd to categ.or 'ze­
and c"'~en harder l.Q folly e;i:;­

plain.-but it really swinp if 
it' d1ekind ofthing you need. 
BrafoPower calls it a tcxt­
ma.na,gem.ent anti presentation 
package· th t implement.S the 
power of relational hypertext 
(a.phrase ths:t.may or may not 
be redundant}. I think of it as a 
tool for Hoking and retrieving 
megap ges of information, 
both 1tXl aod graphics, io a re­
markably easy way. Well, 
c.asy once you figure Lile pro­
gram outand 'fyoo have all the 
information t:orcd on disk. 

We'n: ?ooki11g al Arcbffext 
as a way to bu:i1d a.gia:nt docu· 
me:nt (or "stack," in Hyper· 
Card- peak) of news rories 
we've dolilc here t !BYTIE, in­
cluding material from What· s 
New, Micr'Obytes. and Mi ro­
bytcs Daily ~on BJX). Onoe 
I.he material i · i.mponed into 
A.rchiText as ASCH files, the 
program Jets u ink: all the to­
ries on apartic:ular ubject0for 
emmple; tory (or "node," 
i.n ArciiiText lingo) that refe.rs 
to relational.database c.an be 
con.nected to eYery ol.ber 1011· 
011 lbat 11bjeet. 

It's oot a radic 1 concept, 
bur linking Rodes in Archi· 
Text i as cru."Y as drawing a 
line, using the program's tool ­
box o.f variou connectors . 
from 011e rectangle (represent­
ing a node) lo art0ther. You' vc 
got to set the nodes up before 
you can Iink them, but on.ce 
you've gQt the files in the Ar· 
cbiTCJ:t document. connec1· 
iag them wilh ~program's 
tools is imple. l've.beenusil'.lg 
the program on a l -mcgabytc 

THE FACTS 

ArcbiText 
,349,95 

Requlrentenl$: 
Mac Pio , SE, or n 
wi1il at It.as! Sy em 4.2 
or higher and Finder 
6.0 ,or bigb.e . Ahard 

disk dri"'C is best, but it 


be used with two 

flopp)' disk dri 


Macinto b E and on an 8­
me~byte M.ac n and have had 
no ignificant problems. 

The links , which are hyper­
text connections.. are repre­
sented on the .screen in what 
the program call map ·, made 
up of th.e node rectangle . 
Ma~ are I.he .nnean by wh icb 
you nirv:i~te the nod , and 
ycM:J can have multiple maps for 
each set of nodes; Lhere are 
really no limitation on the 
way you 501 up your informa­
tion struoi:u:re. 

Once you 'vc gotten all the 
text or images into the nodes, 
ccessi.ng the i.n formation held 

in there i ea y: :it pretty 
mucli ma:tterofcJicking ao a 
node, an.d the node then open 
up IO how yoo the chunk of 
leXt. or the gtaph.ic it contain ·. 
lfyou don't know where what 
you·re looking for is, you can 
use the program's impTCs.sive 
sean:h capabilities. which wil I 
let you hunt by single word or 
by U$ing thme fabulous Bool­
eans, AND and OR; you can 
spe~ify as many as four text 

BrainPower. IIK:. 
14009 Vent11ra Blvd. , 
Suite 250 
Calabasas, CA 91302 
(800) 345-0519; 

io Calitamia, (818) 

884-6911 
Inquiry M'Tl. 

tring each lime. The pr<>· 
gram quickly returns rc:s11Jts 
in a separate window. 

Tb is is the first text :re­
triever I've se.en that lo you 
cha.nge tile appearance o the 
rcxt it fiods. Beside being 
ble to edit the material in 

node, you can alte:r tb.c font, 
style, or size . Because the 
node viewing window can be 
pretty man. it' nice lo be 
able to malcE. lhe text bigger, 

Besides ]eUi.ng you orga.­
oize, connect, and e rch 
through ton. of material , and 
then storing th&t material in a 
document, ArchiTexl pro·· 
vides tool for lhe lc£eper of 
the document- the mapper, in 
BrainPower d1a.lect- to con­
trol access to the rnes. ]n the 
An::hiText world, you've gol 
your mappers and your view­
ers, w:iitb the mappers bein.s 
the ODei who figure ool how 
all the information gets 
Hn.kcd, ud the viewers being 
We Oil.es who need lO later usC 
or find tb.e information. 

I m ool sure what situation . 

would caU for I.bis ort of con~ 
troUed a:cces • but if you're 
working in an envirooment 
where yoo Yi'ant certain people 
not to be able to see certain 
thin.gs you can control th [ 
with Arcbffext (once you get 
aJhhe information i1110 Arcbi· 
Texr documents). The mappe 
conl:roJ eac.b usecr' s viewing 
(read-only) privileges. e.\-en.to 
the point of bow much ~ a 
user can spend looking a.t 
particular node ; and for a 
reaJly big 01wernan effect, 
lhe program wiJJ record the 
viewer's ac.>tivity in a docu­
ment. Mr. or Ms. Mapper can 
tJH.~o V·erify whet.her or not 
someone Jooked at the infor­
mation that they were up­
posed to look at . Each viewer. 
by 1.he way, has h.is or her owm 
password . 

The per 011 wilh mapper 
privileges &cides llow nodes 
are E'el lied, connects them , 
and draws me "driver map'' 
that decennioes how the view­
er wm go from node to nod.e. 
Mapping and map procedures 
com.prise one of 'the densest 
areas ofAn;h iText. When you 
se up a map and connect 
nodes using boxes n.d amw.'.S. 
<he program interp:rets the 
graphi.caJ ly defined rela:1ion­
:ships as to how nodes an: to be 
relaled . 

BrainPmi.'CI' al.so describes 
Archffext a a pre ent hon 
package, becau e you can use 
it to gene.rate something like a 
slide how ; each node !s a 
sUde, and you can preset lhe 
length of Lime the n.ooe scays 
on the screen nd the order in 
whkb each slide appear . 
Th.is is a fancy httle addition to 
811 already vcrsati.le package, 
but lh is f'e.ature in itself isn't 
go· ng to replace something 
like Cricket Presents. 

ArchiTcxt i:s a complicated 
program. and the folk at 
Brai nPower have done a re­
markablejob of making it ea ­
ier tha;n it could have been. Dul 
i.t ' ni11 note:a.syto leam . I had 

few odd lhi11,gS happen thatt 
I couldn't figure out. like 
Arch·iText not finding fiJes 
that I wanted t·o impon from a 
disk, but then finding Lho.">C 
S8lM files when I crearLCd a 
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nLWt node and tried a sec-0nd 
time io impon them. 

You 've got to need to use 
m.is package to m11h the in­
vestment i:n learning it pay off. 
Tile ma.111.utl doe: a good job of 
mnning you through the pro­
cedures you need (bad index, 
dlough). but i.t's quite a few 
procedures that you'!JC got to 
le rn. But once you under· 
t11nd link.s ll.lld nodes. con· 

oectors and frames, objects 
and ma:ps. and you get the hang 
of traver i.ng and combini.ng, 
driving and viewing, it seems 
worth it because you can orga­
nize information quickly and 
men fi' nd it quickly when you 
need it. 

Ifyou 'W!lJlt to !mtnge ran­
dom notes and other scatie~ 
in format ioo, which is one 
lb ing Arch iText can do and do 
weJI, I'd recommend oome of 
lhe les powerful programs 
tailored to that particular 
function. But if you have ai big 
collection of ioforma:1fo.o that 
you.want to be able to thread 

together and ~arch through 
efficiently, as we.IJ . random 
notes you.'d like to somehow 
sort and store ArchiTm i a 
good mean of doing that. It 
involves lmportir.ig au that in­
formation into ArchiText 
docummrs but that will pay 
off if you stick with the 
program. 

ln a situation like ours here 
at BYTE. where M get dozens 
of calls a week looking for 
help finding a particular prod­
ucr or development that we 
might or might oot b ve 
covered in some issue, peedy 
acoc j essential. The pro­
gram comes with some sample 
documents (like a guide to 
Boston) that illustrate the neal 
things you can do with Archl­
Text. BrajnPQwer has devised 
an interesting Macintosh pro­
gram that provide an c:nv.' ron­
ment for organizing ..'aSl qu n­
tities of in formation and 
proves the power and beauty of 
hypertext. 

-D. Barker 

FuII Impact Spreadsheet 

Excels in Its ,Own Ways 

.lla\ie bul'.'.I using !dicrosoftIExocl on the Macmtosh for 
more things than basjc pmad-
Jieet functions., but l was in­

terested wheo Ashton-Tate got 
i11to I.he Mac sprcadshoer bus:i­
nes with Full Impact. Excel 
i coosiderab1e competition, 
but Full Impact look like it 
can be a contender. 

The Leaming Full lmpa.ct 
tutorial is probably wh.c:re the 
more ex.peri:enced Mac u er 
hould stul out. (There's an­

other document for people 
who have n.o prior Mac experi­
eoce, nd a tutoda I that 
eemed more a dealer demon· 

stration Lha.n a leamjng expe­
rie n.ce.) The demonstrat~on 
files are modified aod ex­
tended t,o give you practice 
with Fn1I. Impact's fca:l:lil.rcs . 

Th is is where >'OU first get 
a sense of the utility of Full 
Impact s kon bar, which 
changes. as do the menu bars, 
depending on whether you are 

jn preadsheet or entry opera­
tion. The sprea!Uheet menu 
bar has two ioo.11 bars associ­
ated with it The def uJt icon 
bar group operatioos having 
to do with. manipulati1'g files 
and te:xt ottributes and o vigatA 
iog cells; there' a ha11dy dock 
in I.he default icon bair mat d.i,s,. 
play either the time or the 
date. The preadshcet' cc­
on.d icon bar (which replaces 
the default one when you click 
a cfillngc ~n) is used wheo 
creating graphs or nno~ting 
area ofa preadshect. 

The entry ioon bar group 
the most~usod math. function 
together. The use:r ca.o edit I.be 
icon bars for both preadsheet 
and data entry. l found it much 
impler to usie the ic.on ba.r (es­

pecially when graphing) than. 
navigating menu , the way I 
mu t in Ex.eel. 

I found it very simple to 
create p·l'e&entation-qnal ity 

con1mu~ 
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Protect Your Cop·es of 
row A'm/LABLE: usrom-designed library files or 

binders in eleganr blue simulared .teacher stamped in 
gold leaf. 
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6 issues, opens 
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reading. 
S9.95 each two 
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CALL TOlL FREE ~ l4 ham):
1.soo.m. 

MACTRAN PLUS 
the only fully integrated developmen system tor 

Macintosh FORTRAN Programmers 

Compete A SI 77 imp ementatlon tth ANSI SX 
and VAX extens10 s: ncluding Long variable 
names (3 chars). DOWHILE. SELECT CASE, 
CYCLE, IMPLICIT 0 E and many moral 
- Full fealured editor 
• Sourco level symbolic deb gger 
• Op 	mising compile with option to gene-rale in· 

line- rode for 68020 '6S881 . 
• Linker & Ubrary Ma ager 
- Var1e1a.tBd aga.1ns1 GSA les. sui e 

• 	 Mac Sty a Application generation supporl for standalone 
oi;ok.able appllcalions 

• 	 5'implilied high level interface to Macinlos.h toolbox wm1 
access to explolt It fully 

• 	 More than 500 diagnostic mecs.sages and run time array 
bound, overflow/underflow chec op ons 

• 	 Cross re ·erence listings. Batch mode operations, 
Conditional compilation, more than 32K byte module 
support 

MACTRAN PLUS Is a lrademalk o DCM Lid. 
All o· er trademarks a.re duly aclmowl&dged. 

For more details contact 
610 One Tandy Genier 
Fort Worth. TX 76102, 
(817) 870-2202 
Tix 756916 . 

SHORT TAKES 

docu.ments with FuJI Impact. 
You wi11 u ual y fl rst input the 
prca.d heel data (up to 2048 

rows by 256 oolu.mris), !hen 
make a chart of a selected 

1 ran.geofcell!i . Options include 
bar (horizoncal or \'ertical), 
pie, scatter. line , and range 
charts. Charting large, com­
pJicated graph (e pedal yon 
my Mac Plus) made for a no­
ticeable lag while I.be program 
figuTed out how to plot the 
chan. During thjs lag events 
are stored io the queue , o 
d.on't. go randomly clicking 
around! while waiting . 

h' easy to create and po i­
tion text paragraphs, and you 
cam even create o\'lll le~l areas 
camp?eu~ with a line poi.nring 
to rele.vamcell . Picrnres from 
me Clipboard can be pasted 
into the spreadsheet a well. 
Dif •erenl •·•views" ofa p:read· 
sheet can also be created with 
Httlefu . 

FuH Impact ets you make 
two different kinds of macrm . 
Local ones a.re accessible onJy 
by the spreadsheet they were 
ctca:led on, while globa.I ooes 
can be accessed by any ~l'Cad· 
sheet. A macro edit window 
appears duri og macro creait'oo 
or edit'ng, a feature I found 
usefol i.n making sure the 
macro beiflg created wa 
doing exacdy what I wanted. 

Performance on the BYTE 
spread heel bench mark 
(both 25 by 25 and l00 by 25 
were ju.st about the same foT 
FuU lmpact and Hxcel l.5. 
Wherea moving lhc horizon­
taJ 1md vertical scroll bars in 
Excel puts the location of the 
c~l I about to be di played i.n a 
t,ext. box ar the top of the 
screen, FuU lmpact di plays 
the cell in ide tile "thumb 

THE FACTS 

FU.U Impact 
-~9.5 

Requjrements: 
Mac Piu with two 
SOOK~byt~ noppy disk 
dri or one 800K-b~e 
f oppy disk drive nd a 
hard disk drive 
(recommemled). 

box.e: " of the scroll bar. Thi 
jsa mall detail , bu! it useful 
not to have to watch one part of 
Lhe sc.reen while moving an­
other part .. [wish the program 
attended to ud1 nice.ties of in­
terface while opening or sav­
ing files . No progress indica­
tor i ' evident during the e 
operation . Thi is an admil­
1edly smaU point, but it w 
ometbing l missed while 

using A·T's new spread!sheet. 
Wh.ile exploring Full lm­

pact, I found (and reported to 
Ashton-T te.) on bug in the 
program . The sere.en :s.aver 
Pyro! will cause. the program 
to era..~ during printing. De· 
pending on the state of me sys­
tem, the spreadsheet may be 
corrupkd, a.nd you might not 
be able to open it again: this 
happened to me . Do not have 
Pyro! active while using Full 
Impact. 

An I 1T called Front and 
Center (which draws dialog 
bo2S at the position nearest to 
the current cul'SOr position) 
mu t also be turned off during 
use of Full Imp , or else llle 
di play/entry icoo bar win be 
drawn in the wrong part oftl1e 
sc~o . Sincet.hereis oowuyto 
reposi.tion I.he bar, the conse­
quences can be awkwanl.. 

I like Full lr.npact . It Ila 
both the performance I want 
from a pr,ead beet and the 
feature I need to mate data 
pre: entable. The ·con bar is a 
useful navigational aid om 
just something pu:t in to mate 
the program look different 
from Excel. The arrangement 
of tbe menu i straight fora 
ward and logicaUy connected. 
Ashton-Tate has a world-da.ss 
contender in FuJI Impact. 

~LarryLoeb 

1megabyte o RAM 
(2 megabytes to nm 
u.nder Multifinder), and 
Sysiem 4. or higher. 

Ashtoo.Tate 
20101 Hamilton Ave. 
Torrance, CA 90'..502 
(213) 329-8000 

lnqulry M72. 
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HELP 
TIHE AMERICAN FO,UNDATIO 
FOR THE BLIND 
HEtP YOU! 

The American Foundotlon for the 8 Ind's National Technciogy Center (NTC) maintalns 

o Job Index/User Network which features information from over1100 blind and visually 

Impaired people who use adap tve equipment in a variety of jobs. 

The NTC is looking for additional participants. Blind and visually Impaired individuals of 

all ages who hove hands-on experience with computers. low vision aids. talking prod­

ucts. or other adoptive devices ore needed as resource people ondlor evoluotors. 

As o resource person. other users may contact you to shoire your knowfedge and 

experience. As an evaluo or. yoo moy be asked to evolua e both existing and newly 

developed or adapted devices. Evaluatloru ore published in the "Random Access" 

sec ion ot he Journal of Visual Impairment & Blindness. 

If you are interes ed. please fill out the form below or coll our hotlirle. 1-800-232-5463 

(New York residents coll 212-020-21A7).Tell e opera or you wish to be part of the Job 

Index/User Network. 

Your respon.se wlll be followed by a brie . confidential te ephone survey. The informa­

t!o you provrde will be used for NTC purpeses only olid will Include the equipment you 

use. your experfence w ith It training and employment. 

Your ossistonce wm enable the Job Index/User etwork to continue os o, majorJnformo­
lon and support s.ystem tor blind and visually impaired people nationwide. 

Ma I to: AmerlconFourtdotlon for the Blind. NotiooolTechnology Center.15West16thS re.et. Naw 
York. NY 10011. Attn: A f-typollte 

Name 

Cit)l _____________ s ate ______Zip ______ 


Bes ·me to con oct__________Telephone __________ 
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ACINTOSH SPECIAL EDITION 

The 68030 Mac I Ix 

Nicholas M. Baran and Tom Thompson 

Rumors have been flying for evcral 
months tha:t Apple woold an.noo nee a 
product for the Macinto h U ·1hat employs 
Motorola s late t-gene:ratioo proces or, 
llle68030. Most peoulatfon focuse..d on a 
PQ ible 68030 NuBus board. The pecu­
lation ende<l September 19th when.Apple 
aruiounce-0 a new \1ersion of i.h.e Mac ll , 
called the Mac U.x. 

The Mac lli features a 16-MHz 68000 
CPU. a 16-MHz 68882 ma1b cop~o­
ces.so-r or floating-point unil (FPU), and 
a n.ew 3 lh -iacll floppy ·disk drive and 
controller chip that aJlow tile Mac Ux t.o 
read and write 720K-byte and 1 .44­
megabyte 3 'h-inch PC Loppy disks. The 
Mac Ilx romes stand rd with 4 mega­
bytes of 120--nano:secood R . . and costs 
$7769; a ystem with an BO-megabyte 
hard disk drive co $9369. 

Wh t ' 'ew under the Hood 
Looking in.side the M c llx, you can see 
that its main logic board .is vkwaUy 
idellticaJ lo I.he Ma II 's.. It h:as Lhe. same 
App e Sound Chip a:nd tbe same number 
of built-in JJO ports a:nd NuBu.s slots. 
However, we also ~ some changes, 
tarting with the prcse.noe of lhe 68030 

CPU a:nd the 68882 FPU. The loca:1io:n o · 
these components' sockets has moved 
slightly on the Mac Ilx motherboard, .and 
the socket for the 6885 l paged memory 
management unit (PMMU) chip fa gone. 

The 68030 feat1ue, separate 256-.byie 
i.nstructio:n 'nd data ca.ches and a buil.'l-in 
.memory management un.ir (MMU) t.luit 
replaces either Apple's J:wd.wa.tc mem­
ory ma.pper unit chjp or Motorola's 
PMMU chjp used in the Mac II. This in­
ternal MMU bas a mailer address t:ra:M­
lati.on cache of 22 entries, ve.rsus the 
PMMU' 64-entry ATC, and i.mplemenis 
a ub~t of the 68851 PMMU's instruc­
tion et. 

Apple had t.o modify the Mac nx 
ROM to work with me 68030' MMU. 

evertheless, the 68.030 prov.ides tlrlc 
same virtual-memory and memory-pro­
tcd.i.on c.apabililies of the PMMU it re-

The newest Mac 

family member uses 

the latest generation 

chips and can read 

or write PC disks 

places, and. fo:r A!UX u.se.rs, the Mac Hx 
~s tlie new base system. However , A/UX 
LO-Appl.e's version. of Unix-doesn't 
recognize the 68030' MMU, so a new 
version (J .0. l ) is requ.ired for use with 
the Mac Ih. 

The 6.8030 scores two bi.g win in 
term of performa.nce. Firn, its data 
cache, like die code cache oo 1.he 68020, 
imprrrve$ processing Lhroughput by reus­
ing data if it' al ready in I.be cache. This 
el iminat.e the add-iti.onaJ e:uemaJ bus 
cycles normally required to fetch data 
rom the main memory. Second, with its 

built-in MMU to perform add:i;ess trans· 
larions, Lhe additional dock cyde im­
posed by external MMU hardware is 
eliminated. The end re:su1l is Lhat me 
Mac llx accesses its memory more effi­
ciently: The Mac me uses four clock 
cycles (ofwhioh one is a wait state) to ac­
cess majn memory on the motoorboard, 
w.h.ilc the Ma n uses firve (with two wail 
states}. 

Apple cla.ims that th 68882 FPU in 
the Mac llx i twice as fast as the 68881.. 
This is becau;se of iu ability to execute 
floating-poi.nt instructions concurrcnUy, 
and because of extra hardwan: that rap­
idly converts binary number lo and 
from the FPU's internal ex~ ncled for­
mat. Math-intensive applications tba1 use 
the Mac II' FPU should ru:n considera­
bly faster on i.he Mac 11.x. 

Getting bac-k to lhe motherboard , the 
four dual in·li ne pac age: and sockets 
lb.at stored the Mac II' ROM code are 
gone. Jn their pl.ace is a lone single in­
1 i ne memory module strip witli ROM 
chip . Thi 256K-byte strip cbp into a 
socket a.djace.nt to the motherboard's 
SIMM RAM sockets. The SIMM ROM 
a.Hows Apple 10 modify or eicpand the 
system s.oftware without causing major 
hardwa.Te modific..ations for current Mac 
nx users . In addition, the replaceable 
ROM chips ma.k:e i i easy to add upport 
for, say a Japanese kanji fom or other 
speciaJ application in '.ROM . 

Perhaps lhe most inlere li.ng new fea· 
ture i.n the M c Hx i its new 3'hAnc.h 
floppy disk s.ub ys~em . The floppy disk 
high-density (FDHD) drive uses a new 
floppy disk controller chip that replaces 
the Integrated Wen Machine (lWM) chip 
nov.• used lo control the floppy di k 
dr'ves . The FDHD controller chip has 
been in. lhe v.'Orks for some time and i 
commonly known as lhe Super Woczniak 
Integ:ratcd Ma.chine (SWIM) chip. This 
oew floppy disk subsystem allows for­
ma.tting of 400K-byte, 800K-by1.e, .11.11d 
l.44-'megab}/1ie Macint.o :h di ks, 720K· 
byte a11d J.44-megabyte PC djsk , or 
&OOK-byte Apple II ProDOS disks . Ma{'. 
Ux users will use it to read and write darn 
on MS-DOS~ or OS/2.fonnatted di k , 
wilh the he.Ip ofa new ver ion (1 . 1) ofthe 
Apple Fie Exchange applic lion. Thi 
new ver ion of Apple File Exchange re­
quires System 6.0.2, which i bundled 
wiJLh the Mac Ih: 's sys1.em software. 

You use double-sided floppy di k for 
lhe Mac 400K-byte nd 800K-byte for­
mats and or th.e PC 720K· byte format . 
You'll need the high-den ity, 2-mega­
bytc floppy disks (0 handle Lh.e 1.44­
megabyte Mac or DOS format . This type 
of di k: sports a econd nolch on the left 

i.de of its hell, opposite lhe write·pro­
iection notch.. 

hiterest.ingly enoogh, the fo:rmat for 
tbc 1.44-meg byte Macinto h floppy 
disk is identical to that of !he 1.44-mega-

MAC 24 B Y T E • Secood 1988. Mac: Spec:iiil Edition 

http:hardwa.Te
http:a.djace.nt
http:floating-poi.nt
http:tcd.i.on
http:J:wd.wa.tc


byte PC floppy disk: 80 track. per ide 
with J8 sector per track; each sector is 
composed of 512 bytes . 

You can only format MS-DOS floppy 
d' ks or J .44-mcgabyte floppy di ks 
from wilh i.n. Apple Pile Exchange. High­
den ity di ks can be formatted only for 
J.44 megabytes. Thi is 00cause' format­
ting one at a lower density (e.g., 400K 
bytes) can cause data corruption , some­
lhing Lhe Apple File Exchange appli:ca­
tio.n prevents you from doing. Apple i .n~ 
tends to eventually provide for seamless 
integration. of PC or Appl . II files with­
out resorting to a special application. 
Current Mac II users wiJJ be abl.e to up­
grade to lhe PDHD drive in the first 
quarterof 1989. 

Apple claims th.1it virtually all Ma~ II 
software wiJJ run without modification 
on the Ma Ilx. However, some applic..a­
tioos that specifically took for the 68:881 
(e.g., Microsoft Excel) may give an error 
me sage but wHI. stHl execute. AJ o, 
some NuBu · 811$ Master boards that di­
rectly acces main memory may not 
operate correctly because of the n.ew 
built-in data cache, requiring software 
modification to nu h I.he cach:e of pre i­
ous contents. 

Putti.ng U through Its Paces 
A Mac llx arri.vcd at BYTE equipped 
with an 80-me.gabyte internal mall­
computer· ystem-i.nterfaoe (SCSJ) hard 
di k drillle, a Macinto h II video bo rd , 
and ao AppleColor 13-inch ROB mon.i­
tor. Tile plastic peanuts had barely set· 
t!ed to the floor when we began subject­
ing the Mac llx to !he BYTE benchmark 
tests, using the 6.0.2 system software. 
The- ow-Jevel system lests how tha:t the 
M :e llx 's memory ubsy tern is appre­
ciably faster than th.e Mac II' , Uianks to 
the 68030. Howeve;r, ince the rest of lhe 
ystem components, uch as the hard disk 

dr}ve, are ide:nticaJ lO the Mac n· ' the 
overall impro¥eme11t in performance is 
not as gJeal as it was for the memory 
I.one. See the 1.ex:t box "Mea uring lt ' 

PHOTOORAPHY: PAUL AVIS l'il 

on pa.,ge 27 or comple·te in.formation. 
To check for potential software com­

paHbiJjty problems, we t:ried as many 
Mac appl.ications as we could get our 
hands oo with the Mac Ilx. Since an ear~ 
her release of Mac System software (6.0) 
ha a lleti"- egend'ary reputation for be:iog 
bug-ridde:n, av,y discrepa.nc.ies we found 
were cross-checked on a Mac II running 
System 6.0.2. 

We first ·COOfirmed k.nOINn software 
problem reporled by Apple. We con­
necte-0 an 80-megabyie e:icternal SCSI 
hard disk d.rjve w:ith A/UX l .O l,oaded on 
it, made it thesmrrup device, and reboot­
ed. As expected, the Stand-aJonc hell 
application (sash) informed. us; " o 
PMMU-can NOT 1aunch an AJUX ktr­
oe ."' Microsoft Excel, l .04 fa:iled to de­
tect the 68882 but worked just f' ne with­
out it. 

lo an attempt to quick!.~· move more 
than 10 megabytes of benchmark code 
and data from Ille Mac [[ to the Mac Ih, 
we t1'ied to fa.stall AppleShare l .O on the 
Mac llx as a server. Booting with the Ap-

Se~ 

ple bare rver InstaJJer disk resulted in 
abomb box with ID•l - The same di 
booted normally on the Jab's Ma.c Il . W.. 
worked around the problem by u ing me 
Installer cript supplied with System 
6.0.2 10 configure the Mae nx as a work­
station, co1111ect it via Pbone et to the 
Mac n running as a file erver, and oopy 
the files using AppleSlmre. This is an 
olde.r version of AppleShare. A_pple says 
AppleSha.rc 2.0 works properly on a Ma.c 
llx as a file,server, so the moral here is to 
ke.ep your software up to date. 

Adobe ' Ulu trator 88 appJication, 
versio11 I.. 6, would clisplay only patterns 
and eight colors, oot the 256 colors we 
expected. For some reason, Illustrator 
88 think that Color QuiclcDraw is aot 
available on the Mac llx. AJthough the 
re ults lacked luster on the Mac Ux 
display , tile image as printed on the 
LaserWriter wa identic 1 to one printed 
from a Mac II. Adobe sugge.sited that we 
try using System 6.0 software. We did, 
and at that point Lh.e application tuted 

corrtinunl 
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Pricing and Upgrades 

-the. Mac nx· enn l'emures and graded Mlle D. App e sugges buyern 
mode r nc~ase in performance wcm•t ro.rmally want the FDKD drive, 

wwdl h? Mwnliing lO Apple, the Mac ~icb. brings lhe price of the Mae U unit 
lh qos: · 1boul .S pe cnl JDOR: dlilln an dawn 10 $7767--roughly (i pcrocnr Jess 
equi~ Moc ll S)'Stem. Let's tab a 11huJ 1bc c;os of the Mac lb: with rhe 
loo\: for ourselves and see what h would same amount of RAM. Even will! I.bat 
cost to equip a Mac fl ro matc.h ttlc· capa· reasoning, the modest increase in sys­
bilitlc5 of a Mac lb:: tem performance is probably worth the 

.Udition&I 
The import&Dl thing to 11ote b.crc i5 

the amount of RA OF the system: 4 
CPU with 4 megabytes of RAM : S1769 me,gabytcs or ~. If you C8ll make do· 
1megabyteof~ionRAM : $ 499 with les3 RAM (2 megab)lit .or less), or 

without the PDHD drive o.r PMMU• 
Total: $8268 lben I.be Mac D is )'OOt best choice. U 

the applicalioo you pko to use ~u.ire 
&d resuh: 5 mcpbyltes of RAM and lo<s of RAM, I.hen 'I.be Mac lb . the 
68030 with built-irn MMU, with 15 way to go. 
pcn;enl pcrfcrmance boo l and stim­ What Of:Kiooi; do yw hav if )'OU al, 
dlant fDHD drive. ready own a Mac 11? Then: uc four. 

First yoo can bu}!' an PDHD upgrade kit 
MacU that co Is SS99. This replaces your flop­

py disk drive, !be IWM chip aodl the 
CPU with 1 megabyte of RAM: . 69 Mac ROM . Second, you can bicy the 
4 megabytes ofexpansion RAM: $2399 683.SL PM chip for $499, which 
PMMlJ $ 499 gives your system enhimced memory 
FDHD upgrade $ 599 manapmdt capabilliies. UsinB; libesc 

fini two options tegcdlcr gi\ICS yoo the 
$8366 basic capabilitic of dle Mac lli, as oola 

lined ba\te. 
End rcs1:1lt: S mega.bye of RAM, Tbinl, ;'GU can 11q11B£e lhe entire Mil! 
68020, and PMMU with PDHD drive n molhe:rboard with a Mac lh moiher­
upgrade ind no i:mpnr.red hoa:nll for $2.l 99. The Hrull! uppadc op­
perfomnmcie. tion is 10 eplacc bolh ~ mot:huboacd 

and :floippy d:isl: ·drive for $21~ •. wllicb 
From the nmnbers, we see tbal die Mac effeaivel)i l'W11$ )'OW' Mac II into a Mac 
llx actu.ally costs s~a les.s than the up- lb.. 

usiil8 oolor. Since IUuslrator S8 func· 
tioii (in.eon a MllC II wit]! Sy tern 6.0.2, 
we suspect tlilerc's a subtle imcra 'lion 
with the Mac Ilx involved. 

The TMON 2. 8.1 debugger broke on 
the Mac lb: , which came as no :urprise 
inee debuggers tend to be ve.ry hard· 

ware- pedfic. A ph.on.e c.aiU to TMON' 
distributors, moM Sumllalions , got us a 
q11kk an.d imple patch llHt allow 
TMON to work wilh the Mac Ux' 5 68030 
CPU. 

This i nol ·w imply th ( no1hing 
W"Or~ed on the Mac U11 · far from ]l. We 
have mentioned only t:bose applicatioos 
tha:l had problems working, on. the Mac 
[Ix , and the problems described are not 
crippling ones . We expect 11hal some sofl­
WOJC will have lo be rcvjsed to woTk 
propel'. y with the Mac Jb:a.s the machine 
start entering the market i 11 Ia rge 
numbers . ­

We tried putting a 720K-by~e MS­
DOS floppy disk in the Mac 1h' drive 
ud got the "Not a Maci11tosh di k- eject 
or format" alert box. We hasliJy ej.ccted 
tb.e disk and started Apple File Ex­
change. Once iioside this application , i,ve 

were able to read copy, and write to tlile 
MS~DOS. disk: {see fi,gurc J). 

Apple Fi le Ellicha:nge How you (O 

load file-tran lation filter dut handle 
the chore of com'C!rting an MS-DOS file 
to a. format read ble by a Mac app1 ica~ 
tion, or the CCD\-erse, if necessary. Sim­
ple tel!t tmoslat:kio is st~md.e.rd , and an 
DCA&RFT/M cWdte fi]ter is provided . 

Howe'Ver, 10 tran late such exotica. a­
WordStar or WordPe:rfect files l'O Mac­
Write format, you' I I need rn purchase 
other fi her programs from Apple or 
th· rd-party vendors. Some s.oftwue ven­
dors also offer file-tran slaticm fi.lters for 
thdr own. word proces ors. On.cc yoo' re 
through de.a.ling with the disk, as f01i1 edt 
Apple FHe Exchange, it convenient]y 
ejecu lhe floppy disk to prevent you from 
getting the Fonnat/Ej:ect alen box again . 

The Cost of Progrtss 
Jn term of performance, the Mac Jb; i 
not goi:ng to lca\"e its sire eini:ng dust 
Ne\'Cr heless, although me B!lin in pe:r­
formance is modest , it i.s theu. The 
FDHD drive that comes wilh the Mac llx 
is Lhe 1Ca1 bonus: It allows you lO save 
even more Mac files on a 1 A4-m.epbyte 
floppy disl . In . n offfoe wbel'e there is a 
medley of different oom;puters th.e abir­

fACl6 BY l E • S¢«Hid l988 Mac Special Editloo 

Figure I : The Applt: FUe Exchange 
application. The mt.nus m 1he top all.ow 
yau ro selt.c1 flit·l rarulatitm: filurs that 
are wed whtn copying a file from en~ 
/orm(JI ro anoth~r. 
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THE MACINTOSH HX 


W ,e ran the complete W.te ofBYTE 
b nclimark on Ebe Mac llx. 

s·nce the Mac llit is so im.ilar in design 
to tile Mac Il, it serves as a unique lab­
oral.O:t)' in which we C8llt gauge I.he ef· 
fe.cts of the Mcxarol'a 68030 CPU and 
688 :i flo ing-poin1 unit (FPU) on a 
compu~ > em. A described in. the 
mai11 article, che 68030' built-in 
caches and memory management uni 
,MMIJ) should boost lhe fu• use 
of its main memory. We used lhe BYTE 
Small•C low-'level benchmar.ks to mea­
lllie the ped rmance of eacb subsys­

tem. foJJowcd by the application bmlch­
mmk: to evah1ato ll'CaJ-workl perfl>r 
man.cc. Et i a tribule to both the carctu• 
de i,gn of the benchmark code and the 
objeet-code compalibillity of the 68030 
with its prtde rs, libat al.I but ooc of 
this tow-lcvd bcm.dunart ran on lbe 
Mac Ilx willroul modi.ficaiion.. 

Starting with the I.Ow ?cvcJ memory 
tests., performance improvements., as 
mmpwal m the Mac D's 6tmO re.suits 
~ ftoDl a low or 19 pe:romt fill' me 
Matrix lest (68000-ciode 'i'IEl:llm) IO a 
lligh. rA 33 ,pm'CDI for tilt .sort t£St. The 
68000 SG1JCCZCd an.extra. 819 Dhrystooes 
(3680 '"'ClSUS 2861 WI.of1hc Mac ll de­
sign. It' hard oo WJ ~lbese ll:SUlts 
aM ctue to lhG 68030' .c.ach!s Of lht ODeP 

less c.lock: cycle per memory ccc . 
~rme~. ·me benchmark: · 
mdicatc l.bal I.be nx· memory · 
used more efficiently. 

The BYTE madl coprocessor bench,. 
made · show 14 pcrcco1 boos1 across 
lbe boml for the th, Sine, and Bxpo­
nentia tes . l n't Ule 68882 upposed 
to be iwice f t its p!edccessor, the 

Measur g It 
68881? ~ n:asmt the mun.be IU'Co't 
bet er is that mal -C .aoeesses the FPU 
via i'landiud Apple 11mcm Environ· 
ment (SANE) calls. SA.NB s advantage 
i mat )'OU' re safe 1¥> man.er what ma· 
chine you nm on: lfh's 11 staodud Mac 
SE. oftw.are emulation ibra:oo ac­
complish IJ)e floatins·poim. procming; 
ir you 're on a Mac U or Ih. 
routes m0$t of the caUs lO the FPU. 
However, tmre's a lo sin. performance 
due to the add" t" onaJ code OVlerhe d 
when using SANE. 

The UNPACK benc.hmatks access 
Ule 68882 djrcctJy , so we expected bet­
ter reSlllts. They arc. The ·~ci.· 
s 'on LI PA.CK posted a 36 percen1 
performance booit, and the double.op~ 
cisioo was 30 percent fwa'. 

What abotill the other ubi>)i:stcm ? 
Arc I.Mm majer impmvmncnl!. them? 
Sadly, DO. Bestd lhe FDHD drl.VCc, die 
Mac llx • ooly major lmdwarc ·change 
is iis CPUlFPU combination, so we ex· 
peel the other 1;4lm.jKIDents ud1 as die 
bani disk drive and video subsystems, to 
c1111 at aboot Llile same spe:e<I as the Mac 
II. The File 110 bl!ncb.mark: times oo the 

nx s 81)..mepbyie ham di drive 
~ idcnlica to lhe times on I Mite n 
systmn. Both the FDHD disk and the 
SCSI di sector s:eeu showed some im­
pfOl>'Cmtnl (12 percent and 13 pereent 
respectively) bul showed ntte 'or no 
gain lor the luger 16K~byte cctor 
iad. The I -megabyte write showed a 
l 7 ,perceni gain, bu[ the i-megabyte 
mad was ooJy 2 percent faste:r. 

For tM video subsyslem. lhe .low 
Grapltics test &baws an 8 pcroe.n s;pccd 
jmproveme1:u-prob,1bly du,c to the 

amou of wde in memory thai' ·exe­
cuting fascer- whilc the Graphics 
using th.c QuickDraw 111 ~ oo 
irnp~mcnt at aJJ. The Tei!l;l bench· 
mark sliows ·milar results: l 6 pen;enl 
bettu using ~e-intensive TextEdil 
cans. and ,ooJi:y l & ~nt wheo U:ie 
QuicJd>raw _oravString mp is wed. 

These damping effect . ~ GVCD mOJC 
noticeable with the applicalion·lc: el 
tests, wlticb measw:e the performance 
of the entiirc computer s¥stem. Mo 
McMax dat.base operations complet.ed 
somewhat fa.uer lhao normal. (the Son 
opcral.ioo was,36 pctcent faster, but lhc· 
Dddc showed llO implO\'ClllCnt); Ibey 
averaged a 19 percent improvement. 
This Was also !:rue for !he compiler 
benchmark-. wheie a kn ofdisk UO oc­
urs. They shoMd a JS pc:roent im 

provancnl overall. 
The Jixcd spl'Cadsb:eet tcs~ WCl'C 14 

percent fasier ovcran, but they diidn t 
use the 68882 PPU. We can't help but 
wtlllder what the aetual performance 
woo.kl tie if111ey didi 001 die n:sulu ioo:i­
cate !bow a typical app~icatioo might 
behave. 

The cxcc~ioo to this l.lrcnc:I 1M 
in·Cad application benchmuk., which 

m.ahs b.ea't')' use ·ofmemory and SANE. 
The Redraw and !he Hide and! Shade op­
e111.tion~ were a whopping SO pcroen 
fasteli tnn me File Load took Ille me. 
aDKJUDl of time on a Mac D, b~ 
the O\'C'l8ll perfonnaru;c boost to 33 P'Cf• 
cent. everthe.less, u:nless }'(Kl me mis 
1ype ofapplical:ioo exclusively, we lb.ink 
Apple' call of a l5 pcn:cnt pcrfor~ 
mancc improvcme.nt or I.be Mac r1x ove.r 
~he Mac n is reaso.oable , 

ity ro read, write , and format PC disk on 
the FDHD drive is a big plu . 

How much are you willing to pay for 
aJl this? That clepc:nds. If you're pla:n­
rung to buy a Mac U with lots of memory, 
the price of a Ma.c Ilx is about 5 percent 
e)l;tra. For the add iti.oa,a.1 money, you get 
15 percent better performance, the 
68030' s MMU. and the FDHD drive. If 
you ah~adiy own a Mac IJ, there are sev· 
eral upgrade opi:ions available to you (see 
the text box .. Pricing and Upgra~" on 
page 26). Based on the sheercom•enience 
of reading PC di ks, Mac 11 ow.oer 
shou d get the FDHD upgrade anyway, 
unles you already have PCs and :Macs 
haring information on a network: . 

Considering Apple's flair for innova­

tioo , the Moo llx is a mode.st offering. 
It's a Mac H with a new CPU, FPU, and 
fl.oppy disk dri.ve, but Uttle else of o.ote. 
The 68030 is ev1m clocked a:t 16 MHz. 
the same speed as the Mac )] 's CPU. 
Why isth:is? 

Th.e Mac ll:11 serves lwo purposes. 
First, you're buying into the future with 
the Mac I1x. Apple plan , lO have Macin­
tosh compurnu ru.n. a. multitasking; oper­
ating i;y :tem with haro\vue MMU sup­
port. Thi won't come overnight, but the 
Mac U;i1:, wjth h 68:030 and SlMM 
ROMs, will be ready when the hme 
comes. Of course peop.le who already 
own Mac lls can bu.y ' nto thl future by 
adding the 6885! PMMll ud pluggmg it 
into lhc macltio.e . Changing the ROM 

won' t be as easy, but irs workable . 
Second, the M c Ih serves as a br 'dge 

machine to rumOl'Cd high-perfonnaoce, 
68030-based Macintosh systems . Since 
th.~ Mac Ilx is o im.ilar lo the Mac II, h 
.sen\CS a a convenient way for so tware 
developers to make their oft ware 
68030-compatible with.out getting lost in 
a maze of hardware changes. • 

Nicholas M. .Barmt has a .BSME from 
Stanford Umvt.rsjty Olld is a BITE tech· 
nical editor based in San Frnnciscv. He 
can be re.achtd o.r1 BIX as "nickbaran. •· 
Tom Thompson has a BSEE from Mtm· 
phis SJate Unflltnity and is a BITE se­
niqr technical editor al large. He a:n be 
contacted on BTX as "tom_thompson . " 
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Seven great reasons 
to join BIX. 

The 111-line service 
for computing professionals 

•Over 200 microca puter· 
related confefences: 

Your BDC subscription conn~ts )'OU v.ith 
experts on Macintosh. IBM P and 

compatibles, th Apple ll family, Amiga, 
Atari, and UNJX machine . Join our 0 12 

conference and le.am about the new present­
ation manager. 

• lcrobytes.dally- award winning 
on- lne news senfce: 
Get up-to-the-minute i:ndusuy news aod n w 
product information covering the IBM, 
IBM-compatible, Apple Macintosh and 
workstation markets. 

•The full text of mE Magazine: 
Each month Bex publi! he th complete text 
of BITE availabl on-fine before the magazine 
i printed. Prus each is ue since Augu..st 19 
is available for searching. 

•ve dor su ort: 
Hundreds of hardware vendorS and software 
publishers u e BIX to uppon ll:ieir products. 
Gel answers aboo t new r lease and tips on 
how to use products. 

•Sattware libraries: 
including libraries for PCs, Macs, App Il, 
Amiga and Atari. Join the "FromByte" are.a 
to gel Ii tings from BYTE articles. 

•erec1ro le mal.I:: 
BIX i the onl senric.e !hat offers binary mail 
attachmaits. ow you can send spreadsheets, 
pictures. word p ing documents, or desk­
Wp publishing files. You c.a:n even u e BIXmail 
to di tnbule software updat s. 

•New menu I tertace: 
Tne new BIX menus provide a convenient 
map of the ystem and include pow rful 
options like the BlX lndex where you can 
search all I.be BIX conferences. The Quick 
Download option will coll ct aU o( your mail 
messages and new conference me-ssages and 

nd them lo you saving valuabl on-tin time. 

W at BIX costs: KDW yu pay 
One time registration fee: $39 

- Hourly Charge : 
Off· Peak Peak 

(Your time 7PM·6AM 6AM·7PM 
ofaccess) S 11 $2'0 
Charg to asa, Mastercard, American 
Expres or a k about our corporat billing. 

811 Hel,pLine 
8-00/227·2983 
6-03/924..7681 in New Hampshire 
Jl)in BIX rig.lit now: 
Set your computer's telecommunications 
program for full duplex, 8-bit cllar:acters, no 
parity, 1stop bit. Call 8001336-0149 and ask 

, 	 for your local Tymnet number. Dial Tymoet 
a11d respond as follows: 

Tymnet Prompt: You Enter 
[x] [xx] or tennlna.I identifier a 

login: bix 

name: n OJ.' 


After you regi ter on-line you get the B]X 
Main Menu and you can begin to explor too 
xdting world o! BJX. 

One Phoenix Mill Lane 

P t rborough, H03458 


l ·SOO-Z77·29&3 

In NH (603) 924-7681 
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Mac Expansion 

Glenn Hartwig 

A major advantage of the new Add-in boards are a plus peed. With the help of a 
Maciato hes is the fact that, McOraw-HiJJ sister company. 
finally, the mach.ine don.'t Dal pro Research, we've 
demand thAt you lei the com­ with the new Macs. gathered a Ii t of Macinto ii 
pany deci.de what kind of expansion cards, their inan!i· 
hardware configuration is What are your choices? fa<:turcrs, ·lhei r c0:rt, and their 
best for you. You now have capabilities . 
slou, and you can decide for The extensive chart we've 
yourself what, if any, extra compil.e.d oa. the bas· s of this 
c pabilities you may need data should serve as a starting 
from your Mac and then go point for your own inquiries 
out and find an add-in card to help you being developed by thjrd ..party vendors when and if you fed the neie.d to go be· 
meet those needls. are add-ins tOOt either e11pa11d the ma­ yond the new Macs' off·Lhe·shel( corn­

As things now stand, the major areas chines' video disp]ay or enhance their rontirsum 

Aox, [nc . 

4&6 Totten Pond Rd. 

WaJt.ham, MA 02154 

(617) 8904402 
Inquiry Mt71. 

App1e Computer, I.nc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996- JO lO 
Inquiry Ml72. 

Dove Computer Corp. 
l 200 orlh 23·rd St. 
Wllmi.ngton. C 28405 
(9l9) 763-7918 
Inquiry Ml73. 

E-Ma.ch.ines, Jnc. 
930S Southwest Gemini Dr. 
Bea~erton, OR 9700:5 
(503) 646-6699 
lnquir)' M174. 

Mel'C\lry Computer 
Systems, Inc. 
Wannala11cil Technology 
Center 
600 Su.ffolk St. 
Lowcll. MA 0 1854 
(617} 458-3H)Q 
Inquiry M17S. 

NetW'Ork Specialties, lnc . 
296 Blizabeth St . 
· ew York. NY 10012 
(212) 995-2224 
loqwry Ml76. 

<YVyS)'s1cm 
2341 South Ridgewood Ave. 
Edgewater, FL 31032 
(904) 427-2518 
Jn.quJry MJ71. 

Orchid Technology 
45365 No thporl Loop W 
Fremont, CA 94538 
(41 5) 681-0300 
Inquiry M178. 

Radlu , Loe . 

404 East Plumeria Dr. 

San Jose, CA 95134 

(408) 434-1010 
Inquiry Ml79. 

RasterOps Corp. 
10161 Bubb Rd . 
Cupertino. CA 950 l 4 
(408) 446-4090 
InquJry Ml80. 
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V.ndor 

tw.x,lnc. 

~9·~81'·, Inc:. 

&Mach es, Inc. 
~ury Computer System&, 11\!C. 

Netwurk S,peclslltea, Inc. 

Novy Systems 

Orchid Technology 

.Ral;llue:, l r1c. 

RaatarOps Corp. 

Pmduct Yfffo ~ or.,rar No. ot colorw 
dltpi., Ille dl1P""'"1 •t 

·OMlllM• 

Ooubkfl1me-16 

ittoah It Video card 

~ 

Mca200NU 

Rrattop· 

Bi~· SE 1024>:981 


Hightop 720X900 2· 
• 

Jump020 

MAC20MX 

ColorVH 

,f\t11 P8ge Dlepray System-Mac SE 

full Page Display-Mac II! 

• 
640x480 16: • 

• 

• Ba2 x 824 2S6 

• 
• 840x400,. 3 

Two Page Display-Mac SE 152 X864 2• 
1'Wo Page Dlspll;)'-iMac II 152 1<.882 2• 
G~Scale/Color • 1152X682 256,. 
~raior t6 IOfl Mac Plus 

Acee era.tor 25 • 

Aoce~r 18 ro SE • 

Colofboardl100N -8 bll NTSC 1024X7'8 256·• 
Cololboard 64 - 2" btl 64(1 )(~ 007200• 
Colo!Ootrd 1CM - 24 bit 102-<I X768 ;:ee,4312• 
OOlolbOatd 108 - Bbit 1024 X768 258• 

• 646 490, 16 

• 640 X864 2 

• &KI Xl864 2 

putiog power. The obvioos extra advam~ afterward is probably going to be more High-speed accelerators, a somewhat 
ta,ge of au this i the downward :piessure . fordab e :ill die. f'l!lture. The be.nefits to wider range of display options. and a 
o:n prices thail open competition a.hwys companies ad individuals uc thw.de­ choice of b ic or highly soph.isticatcd 
tms. Wbi e the Mac world may still be a: fmcd in terms o , economic as wen as corm.•optioos U give users a greater de,.. 
pricc.y ooe to cn.tcr, mo11:i.mg around iD ·,l tcchok:aJ flex:ibility. grcc o:f freedom. The choke of a com­
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MAC EXPANSIO:N 


68881 16 

Suppa~ Apple's monoelirome an<l eolOr dl$play; 
produces 16 shades o1 gray on monochrome display: 
oplional $.149 '8>fPUl8lon lklt procl111Cn 2518 colors 
or shades of gray. 

68881 16 $899 90 days Custom CMOS LCA controller allows the accelel"ator 
to ~ reconfigured vta software. $1629 MSE2 
Includes 1 MB of memory; $1199 MSE3 l.ncludM 
6e881 malh ~rocessor~ S1929 MSe4 includes 
1MB of memory and math coprocessor. 

None S995 

'Weftek 
XL-3·132 

W&lt&'k 
XL"'8032 

H>' $10,400 90days Inc ucles microcoded vector andl matrix algorithm 
llbrtuy, C and FORIBAN comj?iler.3; operates lit .20 
MFl.OPS/10·MIPS; expandable to 8MB al RAM, 

Nona $1595 90days 

Nooe $1895 90 dEIYS 

None $1695 90day$ 

68881 68020 16 $13'95 90days 

None 
68881 68020 2S $595 

$695 

90 days 

2 )!NI'S 

Includes capabl-ify for 1MB or 4MB o!H>Oatd meiflCliY. 

Brings 16 colo19 and, a. 75 percent !a;ger work .ama to 
the screen of the Mac :ntosh SE 8. 

None $5&5 1 ye8!1" ,69'-H'z relresh rate: l'ncludas system s.oftwa:re. 

None $695 1 year 

None $695 1 year 	 72-Hz reflresh rate; Megk;Sus oonneoCWri 
Includes system software. 

None' $695 1 )'tlllf 	 72-Hz ,retmh rate; lnclud .system software. 

None· $1895 1 yiJer 

680.20 15.66 $995 1 year IFull CMOS write-through logic; 32KB static RAM 
cache ror data and Instructions. Pr&ferenc•panel• 
eootrolled desk accessory oo.ntrol$; costs $1295 wilh 
optional 68861 coproceaaor. 

68020 25.63 $1695 1 year 	 Ful CMOS writ~throUfJh logic; lull 68000 
oompatiblllty mode; 321<8 static RAM cache or 
data and' r.nstructloos. Prefenmce-panel-corrtrotled 
duk ,w;essory oontl'Olls. Me.glcBua connector a 
second,rntemaJ expansion ·board; costs $2195 w!UI 
optional 68881 coprocessor. 

16802() 15.66 $995 1 year 

3406 

TM$34010 

TMS34010 

$1796 

12-595 

$81'95 

3mos. 

3mos. 

3 ll"LOS. 

Full CMOS write-through1 1D9ie; 32KB statk: 

RAM cache· for data and Instructions.Pnif«enc&­

panek:ontrolled mk accessory contro11s. Magic-Bus 

oonnecto:r for a seconcl Internal xpamkm board; 

<»Sts $1295 with optional 68881 coproo89$0r. 


Optional daughletboard costs $995 o output 
to msc devices. 

34061 	 $1595 3mos. 

ptncr for yourself or colleagues a:nd co­ environment and by PCs, and that if the 
workers is much more open if yoo know 
from the begin:niDg oflhc deci.sion-mak­
ing process that your particular 11eeds 
can be :cwmmodated both by the Ma 

Mac doesn't arrive from the. factory with 
.a 1die right capabilities, cards an: aw.ii& 
able. that will allow you to customize the 
~rfc.ct configuratiOD . • 

Glenn Hartwig is BITE's aswcilllt man­
aging editor, operations. He can be 
nadredon Bl.Xas ''glenn . " 

Second 19U Mac S~ial Edition • B Y T E 11.U.C 31 



32 B Y T E • Sccomd l988. ~ Spc-i'.:iiil Edition 



8 YT E. 

L ED TION 


Writing 

1M:acintosh Device Drivers 


When tile Macintosh was first intro­
duced. )'Olil dido 't have to worry about de­
v:ice drivers: Apple had already wr:itten 
the low-leve.J drivers for the serial ports, 
ll'H'.JWe, eyboani, and floppy disk. The 
built.-in display was managed by Quick­
Dmw ca.Ils that wrote to the screen' 
memory-rn.apped video buffer. The 
Mac' closed arch.iteaure meam that you 
coo.Id not add peripheral board 10 the 
sys .cm· oo puiphual boards meant no 
d:rivus. You coo.Id write a desk acces­
sory, which ~s quite similar in layoul to a 
driver, but t.he limi.ts of a tol.3.l of 16 of 
them in a system file and an SK~byte 
maximum s.ize made t.hi a daunting 
prospect. 

How times have changed. Both the 
Mac SE and the Mac nare open system 
with slots that let you expand their capa­
bi l.itie with any number of plug-in 
boards , and each boan:I requires driver 
software so the Mac can mah u:se of it. 
The mo t familiar en.mple of this i the 
Mac D video boa:rd: It configu.ration 
ROM must supply a device driver to the 
system to manage a.II tnmsaetions be· 
tv.eeo Color Ql!IK:illraw and the board's 
hardware. 

One thing is certain: The open archi ­
ie.ctu re of thi new generation of ma· 
chines mean that a thorrugb knowledge 
of how a Mac device d:rh<er 'INOrks i. no 
longer a curio l:ty, but a necessity. 

Unfortunately, by their very na1111rc , 
device drivers defy general solutions. 
The device th l you wi h 10 control ha 
specif' c characteri 'tics lbat make it 
u:niq111e, and those characteristics malre 
your dr 'ver cl~ffereot from any other 
d:rive:r. But in WTiting a dri~r for a Ma • 
intosb pe:ripheraJ, you're oot totaJly on 
your own. There are some 'bask: rules and 
guidelines fot a,pproaching the project. 

Basic Conci:pts 
Drivers are normaJly tored in the Sys­
tem me as named re.source of type 
DRVR. Th:e u ual way of finding the 
dr'·vcr i vi · its resource name, which is 

Joel West and. Mark Anderson 

With open Macs, a 
thorough knowledge 
ofdevice ,drivers is 

no longer a 
. .. ,, ' curzoszty-lt s a 
necessity 

me same as th name ,of the driver. 
Thi js the same format tha:I desk ac­

cessories use, and, in.fa.ct, the two seem­
ingly unn:lated code lyp:s bare a com­
mon tructure, resource type, and e1ttries 
in Lhe same system-wjde taiblc. Ho"Weve • 
a driver's name 011ways begins wilh ape­
:riod (e.g ., .Sony), wlllile a desk. acces­
rory's name begins with a null character 
( \ OChooaer). The resource JD for a 
dr:iver hould be a . mal I po iLive num­
ber, generally from 0 to 63. The enlrie 
from 0 l·o 39 are reserved fo:r desk acces ­
sories and fixed, Apple-defined drivers 
(see '"Device Man.ager" in lnsid~ Macin­
tosh , volume IV). 

Each type of dover js accessed! in a 
lightly different way. Ultimately, most 

c.aU go thnJUgh the &even Device Mal'I· 
ager traps listed in table . 

On the ori.gina] Maci111o.sh, the serial, 
ouod, aod disk drivers re sraodatd 

drivers; ihc Printing Ma.rulger and Apple-­
Tai k also use. the driver interface internal. 
ly. The SCSJ {small computer system in­
terface) Manager calls di · k-specific 
driven oonfo.mtiag ~o the itruldatd driwr 
fu:n:nat. Thi& is a:l:so true for the Slot Man­
llF of the Mac U, which uses the driver 
interface to .call Ille video driver. 

To a g~ter or lesser degree if you 

wrire application ·, you arc insulated 
from dealing directly with any dr:hoer. 
The File Manager ha.ndle most di&k UO 
and makes it own floppy and bard disk 
driver calls. The serial driver provides 
"glue•• routine: conespo:nding to tile 
most common calls, like SerReset() 
and SerHEhe.ke(). For primer drivers, 
lh only caJJ used implicitly i i.hecon.trol 
ca.II. whicll occurs in response to a glue 
routine caUed PrCtlCall( ) (recently 
replaced by a tra:p of tile same a.ame) . 

Wb re They're At 
For a driver to be ccessible to Lh.e Mac­
intosh operating system. il must be in­
staJ led in the uni: table, which is 8Jl array 
of handles 10 descriptions of each i.n­
staJ lcd dri¥er. Th.is group inclmlts lbose 
drivers that a.re currently open o:r, in 1u1· 

usu.al cases, driven that have been man­
uaHy instaHed in the unit !able. The table 
iis ·ba.tcd by both d.riveTS a.nd desk acces­
sories. 

A indicated in figu.rc l , a pointer to 
the Ullit table i store.d i.11 system globaJ 
variable lJTableBase (at locat]on 
Ox 11 C). On the original Mac, the table is 
32 entries loBg; on lhe Mac Plus and SE, 
it 's 48 and 64 entries long, riespectively. 
On the Ma U, the 110.it table ;.tarts wilh 
64 entries, but if that's :not enough, the 
Slol Manager increases h co l28. The ac­
tual length of th 1.11.ble is stored in global 
variable UnitNtry (at l.ocation Ox] 02). 

For each driver, the uni't table co.ntfil1ts 
a handl that .reference a device-<ootrol 
entry (DC!E) . The ROM lrap _DRVRin­
ste.11 allocales 40 bytes for this data 
siructure on a Mac Plus, :50 bytes on a 
Mac SE , and 52 bytes OD me Mac n. In 
the Mac H, the DCE was extended to i11­
dude Slot Man.ager information for each 
driver; in the Mac SE, the inclusion ofall 
but one of these new fields is inexpl.icap 
ble., ·i11ce, from a driver sl.aDdpoin.t, the 
Mac SE is essentially the same as the 
Mac Plus. 

The DCE contains ha ic information 
CQ11tinu.m 
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handle. If the RAM~based bit in dCtl­
Flags is. set, dCtlOl'1ve is a :handle, 
and the dri\o'Ct i automaticaUy locked 
when it's opened and unlocked when it's 
dosed. NonnaJly, driver resources 8l'O 

defined as unJocked and purge.able. 
The dri1,1er con its of a fixed- onnal 

header follOW'Cd by the executable rode 
required for the driver. In addition to the 
name of the driver, the header contains 
in formation about how the d.river is used. 
Macintosh Pr-0grammer's Workshop 
(MPW) programmer hmdd Jink the 
dr1Yer code with {LibI'aries}DRVRRun­
time.o into a DRW resou100 and then 
me.rge il with the header usin,g Rez ooum: 
(see Ii ting 1). 

The dri¥er' header includ.es offsets to 
the five tand.ard entry points: DRVR· 
Op.en DRVRClose I>RVRC-Ontro , DRVR­
Status, and DRVRPrilhe. In MPW, these 
are resolved by Rez, the linker, amd 
DRVRRuntime.o. Each of these entry 
points is called with a poin~er to the ap­
pl icalion 's parameter block in ~gist.er 

AO and the DCE pOlllter in AL In MPW 
C, I.be glut expects the following caning 
sequence: 

pascal short DRVRCo,ntrol(pb, dCtl) 
CntrlParam *pb; 
DCtlPtr dCt ~ 

A you can sec in table l , both -Read 
and _\lrite traps go through the DRVR· 
Prme entry p<iint. Tile _KillIO trap 
calls DRVRCo trol, but il involves spe­
cial processing by both the Device Man~ 
ager and the driYer. Although yoo can 
open and close all drivers, some may i.g~ 
norc ..Read, _Write, ..Status, or _c~n­
trol calls, as indicated in the header. In 
this case, )OO should supply a do-nolhing 
dummy routine to satisfy the linkc:r. 

Listing 1: MPW code rock/int 
dri-.ier resources. 
reaauroe ' DRVR' (-8192, 

M.XPrintM, purqeablel 

dontNcedLocl:, 
dontNeedT!me, 
do nt NooclGoodbye, 
.!ltatue.E~le, 

etleru.ble , 
naWrltaEn.!hle, 
riofleadEnable, 

0, /* no periodic delay "'/' 

0, /* no el/'9nts */' 

0, /'• rio menu I 

m .Print• ,. 

$$reaauroe( 8 Drlvor.DRV'lii"', 
' DRVW' , Cll 

); 

abom the device driver, including a 
queue of pending J/O operalions, the 
cl.rii,,,er reference number, and ahanclle to 
the driver' ~ private data toragt. Tile 
DCE also contain a refere:nce to th~ ac­
tual drive:r; a flag bit indicat"e-s whether 
!his referena: is a. poin~er or handle 
(Apple' ROM drivers use pointers). 

How to Call a. Driver 
When an a:ppl.icati.on opens a driver, the 
De i e Managc:r first look for it among 
the installed drivers in the aoit table, 
u iog the name stored in the driver's 
header. Jf it doesn't find the d.rivcr io· 
Sl:lilled, it looks for DRVR resources in any 
open resourc.e file. 

Once a dri\Cr is found, ·the Device 
Ma:oage:r insWiU it in the unit table entry 
tlhat i the ·orte's complement of the re· 
sou.n;e ID. Thi means that DRVR -4l 
would be installed in unit-table entry 40. 
_Open or OperiDrlve:r() returns the -41 
that the application uses to reference the 
ope:n driver in all ;ubsequenl calls. 

&ime prognunme·rs think the Open­
Dr ver call that mo.st applications use 
opens the device d:riwrS. It doesn't; it 

calls _Open. Io fact , the. File Manager's 
FSOpen and OpenOrlver both call _Open 
to do all the work, even though FSOpen 
has diJftrent parameters and fi.IJs out di f­
ferent fie1dis in the pac mew block. 

How does the system rdl drivers and 
files apart? If Lh.c first character of I.be 
n me. is a mull or a period, _Open look 
for a dri.ver. If it doesu.'t fivd a ddver by 
lllat :name. or if the first character is 
somethiDg else, _Open trie to open 
fl.le. 

Suppose yotl Y;'ant to iostalJ a device 
driver thal' not in a msource. Fi.r: i'l, you 
alJocate nompurgeable pace for lhe 
driver i.o the sy;tcm heap. Then you all:o­
catc: a relocatable DCE io the y tcm 
heap and zero it ollt . Scan I.he unit table 
fo:r an empty slot, and in:stal I the handle 
to the DCE. FinaUy, you rn out the 
dCtlDriver (with the: dr:iYCr' s handle) 
and dCtlFl~gs (from drvrFle.gs) and 
set dCtlR·e fNum to the one's oomplcme:nt 
of the unit mumhcr. 

Internal Details 
The DCE ooiltai:os a re:fon:oce 1.0 tl:u: first 
byte of a dr.iver as eilher a pointer or a 

()µenllt' Vl!l' PBOpen _Open DRVl'!Op811 

CloaeDr1ver PBClo.11e ...C oae DRVRClasol! 

llSRead PBll.ead _ Read DRV!lPric!! 

?SVr1t.e PEI rit.e _W:r1te ClRVRPr 
C<lntrol ~ontrol _Control DRVRCont1'0l 
Stat a PBStawa ..Statum E>RVJ:l.Statiu1 

K1llIO PBX1 llO JU ro 00.\l'RCo!\ltl'O 

U'Tilble'Base: Uni table :~trol entry 

Table 1 ~ Device Manager calls and the corresponding drii..•tfr enrry points. 
Alih®Kh the occess may \'Ory, most calls g.o .rhrough l~st! st"ll'ml: rraps. 

HlgM•vel Lew-level Trip Entry point 

Driver 

L ~dCUDri'ffl'r header 
(polnter 

~ 

'".Sony~or hand le) 

!...,__ Driver 
code 

I -

I 

Pigun l : Finding a drive,-. UTableBa.se poims to the unit table that contains 
handles to devict-conrrol erurles. The DCE refutncts the aco1ai dri},'t!r. 
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A 0 

All entTY points return a sta1.us vaJue 
a a function result. The ORVRRu.ntlme.o 
glue places lhi value i.n DO, but DRVR­
Open must place the return vaJue in pb-> 
tofte.sult ins(lea:d, because the Device 
Manager clobbers the return code in DO. 

Most devioe drivers require internal 
storage to mainta.in information about 
the device and any IJO that 's in progress. 
The dCtlStore.ge field .i used to store a 
handle alloca1cd by DRVROpen and de­
al located by DRVRClose. A d.river de­

$yrK:hJOOOUS 0 n 0 
limlQ(jlt1te 
Asynchronous 

2 
4 

_ Close 
_Read 2 
_ Write 3 
_ Control 4 
_ $talus 5 

"'°' 6 

signed to run i.n the aippli.cation heap 
shou d set dNeedCoodbye to clean up on 
~erminatioo~ the Devjce Manager call 
DRVRCont rol wiiLh csCode • -1 before 
quitting the applkalion and wiping ·CM.ti 
th heap. 

Three Kinds of Traps 
Each of the sev.en basic Device Manage;r 
traps can be made in one of three ways, 
di ·tinguished by bits in the trap wo:rd, a.s 
hown in figure 2 . Two of these "Rays­

syn ch ronous and asynchronous- go 
lhrough the 1/0 queue, while the third, 
immediate. does not. The defauJt and 
most common case is for an application 
to use a synchronou call . The Device 
Manager waits for Ille drh'er to set l o­
Result to noErr or to a negative vaJue. 

HO'W'Cve:r, an application may nol wjsh 
lo wait until a driver call (usually a 
_Read or _Wri te) 's completed. Each of 
lhe low-level Device Manager caJJs can 
be made asynchronously , either by pa,ss­
ing rr-ut for the async parameter 10 f'8­
Read or PBWrite, or by setting the asyn~ 
chro:nous bit on. the assembly language 
trap. The applic tion mu.st pass the a-d­
dress of its compklioo. routine in the pa.­
ramele:r block. This rQUtine has to prt­
serve registers A2 through A6 and 03 
through 07 if i:t uses then1, and it cannot 
call the Memory Manager, either direct­
]y or i.ndirectJy. 

onna11y, the Device Manager han­
dL an UO request by p!aci.ng the appli­
cation's paramCl!.ec block into the operat­
·ng system queue referenced by dee- > 
dCt1Qlldr. As the driver satisfies a re­
quest, the Device Ma_nager removes it 
and. ca Is the dri.ver with the next request . 
Any J i 110 caJI completcly empties 
the queue; it a] o et the pb-> IoResul t 
field to ab<:lrtirr and then calls the ap­
plic ti.on*spocified completion routine. 

In some case , you may wish to bypass 
tkis queuing mechanism a:nd let an appH­
cation perform an operation directly. For 
examp,le. if your application wantS to 
find out the status of a pe:ndi.ng 110 rc­
qu.cst, it sh.ould probably use an immedi­
ate ..Ste.t us cal L Since the tandard De­
vice Manager glue doesn ' t support 

Figure 2: Device Manager trap word. Notice the seven possible traps and 
the three Wll}'J-S}'11Chronous (normal), if7111Wliote, or asynchronous-in whidr 
taclJ can occur. 

immcdiaie calJs, you need to write your 
own glue (see listing 2). (Nore th t the 
Device Manager al ways treats the. _K :tl1­
10 trap as immediate.) 

Asynchronous calls aire primarily in­
1ended for DRVRPrlme, and immediate 
caUs for D-RVRControl and ORVRSt atus . 
The two a.re mutuaUy e.xclusive---that is, 
immediate caHs ar,e never asynchro­
nous-and neither type of caU is valid for 
DRVROpen or DRVR C:lose. 

IO Done 
When a driver fCSPOOd to a trnp. it may 
need to perform. some stand rd h.ouse­
keepmg 1.asks before retu rni.ng. DRVR~ 
Open and DRV'RClose rout·nes are the 
imp1est, since they are a way ca led 

syndunnously and th.ey al.ways return 
nonna11y. 

If a DRVRPrime, .i'.IRV'RControl , or 
.DRVRSt a tus entry pomt has bee:n.cal ed 
via a synchronous request, your driver 
should u ually jump ~o the IODone rou­
tine, as pointed co by low-memory global 
JIODone (at location Ox8FC) . U's up to 
your driver to de·t.ermfo,e how it w 
caHed, aormaUy by check i.ng the tr p 
word soorcd in pb-> loTrap. The IODone 
routine remQVC this J1Cqucst from the JJO 
queue, execures the application-supplied 
comp1ctioo routine (~fany). and calls the 
driver to execu~ the next UO request. 

I 's possible Lb.at the completion rou­
ti n.e could start .an.other 110 request, thu 
causing 1he ize of the stack to grow. To 
.avoid thi problem, you sh.oukl wdce 
·each driver entry poin.t in assembly lan­
,gu.age to jump diroctly 10 IODone with its 
return ad<!:res om the stack. (Yoo can 
also call IODone as a subrout' ne, via 
glue.) 
. The MPW 2 .0 DRVRRuntlme .o g,liue 
tries to handle this pmblem for the driver 
writer by automaticaUy provid'ng an 10­
Done call for all DRVRPr !me calls . Unfor­
tu.nate1y, it doesn' t provide the I ODone 
caJI required for control or Sta.tu calls. 

Listing 2: The "glue " needM 
ro suppor.ran immediaJe call. 

; pascal OSE;:rr PBSt atu~lmhe<I 

(?arMl\SlkPt:r pb ) ; 
PBStat u sirrmed PROC e:<POJ\t 

i-DllE.t\ . t. 111.7) , Al 
KWBA.L 111.7 ) +,AO 
Status IM£D 

KJVE ,W DO, (Al ) 
JK' (Al ) 

Also, asynchronot1 read and wr:il.e call 
can ' 1. c ll IODone before the l/O i 
complete. 

Jn actual practice , fow ORV:RPrime 
routine actually call IODon e. If the 
driver is performing direct l/O vii.t 68000 
memory-mapped locations, it wi.11 Lralls­
fer the first data byte and then return. It ' 
up to the driver interrupt routine w11'811 ­
fer any additional data or oo call IODone 
if no more data i le t 

Note that the DRVRCon rol rollltine 
must treat any _Ki HO trap (indica~ed 
by pb-:> csCode==l) a immcdfat·c. h 
should clean up its inrema1 state , but it 
doe n ' l have 10 empty the queue or abort 
the oompletfon roul.ines- the Device 
Manager handles th~~- Figure 3 con­
tain a flowchart iJ lu trating the genera I 
algorithm for the oonLrol and status en· 
try point , while figure 4 shows the 
DRVRPTime and dri¥er- upplie-0 interrupt 
routines . 

A Test Drive 
Le.t •s take a funcf nal skeleoon driver, 
.Shedov, as an example. The driver ts 
written prima.rily in MPW C, with some 
assembly 1.anguage code and Rez re· 
souroe definitions. [Editor' s note: Tht 
sourct codt lis ring for tht program 
.Shadow u available ill a ~'flriery offor­
mars. St!t! pa.gt! 3 forfurther dewils.] The 

CINltim4M 
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No (svnc: ro 

Yes Res.etDRVRContrd driWilr state 

DFIVRSta11.1s 

Yes Return 

ous, asynchronous) 

JMP IODone 

F.igul't 3~ Flowchart illus.rm.ting conrrol~ and stmus-compietitm logic. 

DAVRPttme Interrupt routlne 

Read/write first 
char 

Cl1111r intemJpt 
.souro11 

Indicate 

!JO pending 


Clear inlerwpt 
source 

Aelum 

Return 

Readfwrite 
8!f\Oil1et char 

JMP IOOone 

'"' gnre 4: F/.qwchart illustroling read- and write-c:omplelicn l'ogic. 

.She.do._, driver sits between any applica­
tion and. the real driver. functioning 
much like a oftware breakout box. Yoo 
could use this skelec.oo to k>g <Ile cans to 
an arbitrary driver by adding code to 
write debugging traces lo a reserved 
block of memory. to a serial port, or even 
to d.isk. As configured, .Shadow rcccii;es 
the calls for modem port .AOut an.d then 
passes them to the real .AOu t d.rivcr .. 

.Shadov contains ll1e five standard en­
try points DRVROpen, DRVRClos·e, DRVR­
Prime, DRVRControl, and DRVRStatus . 
The general U'ategy js to re..ceive a pa­

ra.meter block from a:n application, patch 

the appropriate fields o that block, call 

the real driver, restore the parameter 

block, and return. The La.s.k is compli­

cated by the various ways- synch.ro.noos, 

~-yn.chronou , and im.med.iiue- in wnich 

you.may ca.II a dri¥er routine, and by th.c 

comp!e1fon mecban.i m ofeach. 


How It Works 

Let' starl wi4h the simplest case: imme­

diaite calls. The .Shadow driver replaces 

our driver's reference number in ilie pa­

rameter block with I.be reference number 

of the .real dri-.-er. The same call is made 

to the real driver with our modified pa­

rameter block. Our dr:iver lhen passes 

11Ioog the return value to our c-aJJing rou­

tine 11nd restores the referenc.e numbe!r. 


For a synchronous call , ou:r diriver can 
use essentially the same method that it 
used for the immediate caU: Install the 
real reference .number. caH the real 
driver, and then .re I.Ore our dri1,1er' .ref· 
erence number. [n tead of returning, 
however, the entry poi.nt calls the IODon 
routi.ne to terminate the reque l to 
.Shadow. 

For an synchronous caJJ, we must 
aJso call the IOOone routine when the re­
qu.est is complete. ID addition, the appJi­
cation may have spec:ified BJ'l ioComple­
t ion routine. 

The problem with asynchronous caUs 
lie in determining when we can safely 
call the IOOone routine. We can't imply 
call I.be re.al dri1,1er's entry point aIKI then 
c.all the IODo e function when it returns; 
thi woold prematurely call the applic..a­
rion's 10Co111plet1on routine. 

Instead of patching our parameter 
block, we have to lloca~ a new one and 
fill in I.be appropriate fields . We must 
specify ou.r own completion routine that 
calls the IODone function at the oorreicl 
time. Our ioCompletion routine !I so 
has to copy I.be retu.rncd parameters back 
into our original parameter block and 
free the a.I located memory. 

The t.ask is further compHcated be­
cause we can't c.aJ I the Memory Manager 
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from iDside a completion routine, since 
such a ca]) during interropt proc~ing 
oootd confuse either the Me100ry Man· 
ager or the appJication. To avoid using 
the memory management routine within 
onr completion routine, our driver mai.n­
t a in a l' st of previously allocated 
blocks. The driver's 1oComplet1on rou­
tine plaa the block: b ck on our list of 
u1111sed blocks. 

When an asynchronou calJ needs a 
new block , it checks the li l of free 
block . If I.he Jist is not empty, an old 
bJock · reused. [f the li t i empty, a new 
b1ock is al loc,ated from the sis.tern, but 
not u11ti_ it ' · safe to use the Memory 
Mana~er. When the dr-iver terminates, 
all the free blocks are rem.med to me 
Memory Manager. 

What to Call and When 
You alwaY! call open rou.tmes synchro­
nously and oomplete them with a return 
call. Our DRVROpen routine patch.es the 
name ofthe re.a.I driver i11to me ioNB.t!le­
Pt:r field of I.he. parameter block (.AOUt 
in .Shadow). Ifl.h.c open is successful, we 
a11ocate memory in the system heap. 
Then we store the reference lllllmber of 
th real driver in this memory and ini­
tialize our list of free blocks to z.ero. 

Like opens,. yoo also c-alJ clo e rou­
lines synchronously and complete them 
with a return call. Our DRVRClose rou­
l ine firsl ca b our routine Return­
MelllOry, which di poses of each block on 
our list .of used bloc.ts. Then we cal I 
Clos eDr1 ver wilb tlle referen.ce number 
of the real driver and return its return 
value as our own. 

You ca.n eall the .DRVR?rime, DRVR~ 
Control , nd l>RllRStatus entry points 
as synchro11oos (queued), asyncbronoo 
(queued), or immediate (nonqueued) . 
The i oTrap field of the parameter b1odc 
detennincs the ·Call:ing met.bod : lfbit 9 i 
set , it signi ies ao asynchronous cal l; if 

he author 

ofa device driver meets 
programming obstacles 

that are different, 
ifnot more difficuh, 

than those 

facing the application 
programmer. 

bit 10 is el,. it signifies an immediate 
ca] I. Aft·er detenni ni~g the c..alliug metllw 
od, we proceed as above. 

A cill (O DRVRContl"Ol of csCode-1, 
:represeoti11g -1C1 l 0 , is a -pecial case. 
We have lO ca11 _ltHHO on th:e reaJ 
dri""Cr instead of just passing along the 
_control call . Ot Iler wise , the real 
driver's YO queue will not be cleaned up 
properly. 

The Challe~e 
l.n addition to device d . pendell'Cies, the 
author of a device driver e11coooten pro­
gramming obstacles th.at .are different, if 
not more difficult, th.an Lhose facing the 
application programmer. Debugging a 
program that runs at interrupt level is i11­
herendy difficult . Non.repeatable timiog 
error , interac,tions with debu.ggers. in in­
terrupt routines , and differences. in inter­
rupt leveJs between different .Macinrosh 
models make it more difficult lo find the 
problem. Many tandard debugging 
techn.iques, such as writing information 
to a statlls window, are simply unavail­
able . 

Each Macintosh device driver is 
unjque, and the problems that you wiU 
encounter are different from those yoo 
may be used to. But Lhese ml.es and 
gujdeline should help you get tarted 
writing device dri1,1ers. • 
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How the Macin·tosh 11 

1Nu8us Works 


One of the nicest thing about the M c Il 
· that most expan ion bo rds plug into it 
with a minimum of fuss. That is, yoo 
don•t ha..,-e to ti:nhr with switch position 
or jumpttS to get the board to W"Ork with 
the machi.ne. Although this ma:kes things 
easy oo the oompute:r user, it puts a lot of 
res-ponsibility on tb.e boa.rd de: igoer. 

We built a coprocessor board based o.o 
the AMD 29000 reduced-instrucitfon­
set-c«npui:e:r mic.ropnx:esooi: fo.rthe Ma,c 
n. In the process, we learned a lot a.bout 
ltow Apple's implemen1ait.ioo of the Nu­
Bu works. As we describe what.we did 
to build an expansion board, you' il see 
the intrica.~ co11cert of hardware and 
software that lets yon p~ug a board into a 
Mac II and .. frnget a.boot it." 

T e uBus 
The NuBus is a fu.U 32-bit, multipi~d 
bu (Le . , the addre . information i 
mu.ltipJeACd on the same l'nes as the 
data) with the aibility to handle S-, 16-, 
and 32..:bjt trall$fers . It is a synchronow 
bus, with a 100-nanosecolld bu clock 
that CD u:rcs.that all transactions occur at 
the rom::ct in~ervals. 

The uBus v.as developed at MIT. 
OriginaJJy, it bore little resemblllIIOC to 
the NuBw of today. It was soon licensed 
by Western Digital, a company that con~ 
tinucd it .development, and a mm1bcr of 
sm ller firm began producing NuBus 
produots. By the time NuBu was Ji­
censed to Te:itaS lo trument for lb.at 
compqiny' · range. of minicomputers, it 
bad become a synchronous bus. In l 986, 
the IEEE decided to form a commiuee to 
,cre.atoe a standard specification, tbe 
JEBE-1196 . uBus. 

When App. e was lookil\g for a 32~bi.t 
bus for the Mac II. it found the NuBus 
attractive bacause of a number of facto : 
It had the high performance necessary to 
match the 68020 processor's throughput, 
yet it t sed a ow-cost, reliable, 96,pi.n 
Euro-Dl socket coonectot that was eas­
ily adapted for the automated assembly 
lines Apple was planning. The starkly 
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s.impJe approach to resolving a board's 
address mapping on the NuB:us would 
avoid many user-installation. prob ems . 
'ln addition the · uBus specification vw-as 
just going thl'O'llgh the IEEE standards 
committee, giving Apple tlle opportunity 
to inco:rpcrate lip¢eial featu!ie:S it wanted 
into the bu standard. 

One modi fl.cation. made to the stan.~ 
dard was the addi;lion of a PC form fa~ 
ror. The original ullus p:roposal calJcd 
for a large, triple-height boaJd (I l by ap­
prox.i.mateJy 14 'h inches). suiUtble for 
mi.nioompute:rs bnt not for personal com­
puters. The PC form factor that was 
adopted is a:pproximatcl)' the sa.m.e size 
as an IBM XT caJd (4 by 12~ inch.es). 
Th.e industry had shown that quite com­
plu functions coo.Id be packed onto a 
board of that siie. 

The uOus us.es a si.ngle 4-gigabyte 
address space and supports a maximum 
or l6 ca:rd slots. Bach ' Jot is uniquely 
identific-0 and bas il.s own dedica~od 16­
m.egabyte sll>l space with· 11 the upper 256 
megabytes of the NulBus address space 
(see fig111re 1).. A uBus board senses 
whkh. ot it is im and adjusts its addJ1CSs 
mapping au.toma.iicany. This prevenis o 
boud from dashing with the ddJeSs 
spaces of other boards on the bus and ir 
elimioates me need fur address jumpers 
or rnP switches to sei. the board' ddress 
pace. Detailed operation of the uBus 

can be found im Designil18 Cards and 
Dr1w:n and won't be repeatc-0 here . 

The current Mac II has ool.y hc:. slots 
w"th slot ID ' rom 9 to E heudeciima.l. lf 
you look inside tb.e Mac II, you can sec 

the slot ID silk-screened onto the 
motherboard alongside each NuBus ,coo­
oeotor. Apple has aJSQ defined a super­
slo.t $pat:~ I.bat associates an dditional 
256 megabytes per lot. Thus, I.he 256­
rnegabyte supersl0t paces for the Clllrre:nt 
Mac ll Nu.Bus implementation .ra11ge 
from 9000 OOOOh to EFFF FFPFlb, and 
the 16-megabyte l.ol space range from 
F900 OOOOb to PEFF FFFFh. 

It i unl~ely that more slots will be 
made available in the near future. As fig· 
um l shows, additional slots .can' l be 
ma:pped into the 24-bi.t ddressing mode 
of the Mac Il, even though the hardware 
decode coold address slots 6. 7, and 8. lo 
ad<lition, only the bottom megabyte ·Of 
each slot p~ is available lo prognuns 
running in the. 2,4-:bit mode (see be.low). 

It is pos ible to connect an expansion 
chassis mapped into Mac's 1lJlused 
supers.lot paces. Tb.c cxpan ion chassis 
the11 decodes the 256-megabyte superslot 
into extra 16-megabyte slot spaces. 

Macintosh Hardware Overview 
Figure 2 shows a bJock diagram of the 
Mac ll 's hardware system. The address· 
mappio,g unit (AMU) isol.aites the 68020 
CPU and the 6888 l math coprocessor 
from the memory and peripherals, which 
are c<mnected directly to the 32· bit ad­
dress space that me NuBus uses . The 
AMU may be Apple's cu tom ha:rdwate 
memory-mapper unit {HMMU), Motor· 
ola's 68851 page-d memory manageme11t 
u.ni1. (PMMU), or the Motorola 680)() 
CP 1 itself. The IJO d1ips (VIA 1, VlA2, 
SCSI, SCC, IWM , nd the Apple Sound 
Cbip) a.re located between addres.se 
5000 OOOOb and 5FFF FFfFh. The 
ROM containing the system wftwa.re sits 
between 4000 OOOOh and 4FFF FFFFh. 
In the 32~bit addressing mode, this sys,. 
tern l yout allows for 128 meg~bytes of 
on-board RAM (from 0 to 3FFF 
FFFFh). 

Getting lllOre down-to-earth, when 4­
megabit-dcn: jty ingle in-line memory 

c:oo1i11Ktd 
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modules beo00me a.va.iJabl • they will plug 
directly mtothe M ll' motherboard and 
provide 32 megabytes of on-boo.rd RAM. 
Note, however, ooly software written in 
I.he 3Hiit mod can take advantage of on­
boiud RAM beyood 8 m gabytes (the cur­
re 01 Iim it using 1-megabit-density 
SlMM ). Tb i i because applications 
using i.h.e ~bit ad(l.rcssing mode cannot 

address 1.he pliysi.ca I address sp ce wh.e:re 
this RAM .is Located. 

Wily is Lhi ? S1oce the address space in 
the 2+bit modi:= is I imiited to 6 meg,11 ­
bytes, and half ofit !s already reserved as 
on-board RAM. ooiething ha LO g:i¥e. 
The compromise is that tlle Mac 11' u· 
Bus slots are mapped to J-megab:)'te sec· 
1.io11s (in.;1.ead of l6 megab,)'les per lot}, 

and only ix slots, with IDs from 9h to 
Eh. re provided. [f you look at the tnem­
ory map of the Mac H in figure ] , you 
can see tha:1 tbi anang ment of the s1o< 
pa.cc, plu the address pace for JJO and 

ROM, prei:ty v.-ell fiJI the remaining 8 
megabyte: of RAM in the 24-bi:I. mode. 
Obviously, additional RAM mu t reside 

c:vnJimud 

Slot :FJ. ; 

FiFFF FFFF _ _I
Unused FfOO fFFF · 

16 megabytes 	 ~------t FE.FF FF.FF 
l~FF FFF:F 

DeclarallonAOM ~-------------.JU~~-~-J 
FsFF F.FFF 

Srots FsOO 0000 

I ·F900 0000 
FSFF FFFF 

I FsOO 0000 
Macintosh II 

NuBusslot 4g!gabyles 
 Unused 

FFFF FFFF 
Slo1spaoe F100 0000 

F0001 0000 FOFF FFFFSlotO FOOO 0000EFFiF FFFF 

Sl.otspace 

$'UperSIGLS 

: 9000 0000 
• eFFF FFFF 

unused 

16 megabytes 

I 


6000 0000 

FF FFFF 
 5FFF FFFF110110 5000 0000 

EF FFFF 

FO 0000 

4FFF 1FFFFROM 
I 

I 4000 100()0Slols 
3FFF IFFFF 


BF FFFF 

90 0000 

ROM80 0000· Note: The NuBus address s,paoe
7F FFFF RAM 	 ts ld'entlcal to the Mac H's 32-bfrl 

addl'ffS soaoe with the tollowing1
RAM ·exceptfon$: 

00 0000 10000 - ---- ---- - 0000 ROM address space: 
Macintos:h Ill Macintosh II F080 0000-FOFF FFFF 
24-bitphys~ Si2 bit 110 address space: 
address spaoe· addrns space FOOO 0000 - IF07F FFFF 

Fi ure h Memory map ofthe Macintosh JI, 24--bi.t mode and 32-bis mode. ou fhat in the 24-bit mode, 8 megabytu of 
the available 16 megabytes is dedicated to on-board RAM. To properlj' fill the rest ofrile 24-biJ address space , swt.s must 
haw IDs fl11tging from 9 to E hexadecimal and are allocated only .1 megabyte. 
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Figure 2; The Macintosh 11 system componmt.s. 
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out ide thjs 16-megahyte address range; 
therefore, it requires 32 biis of address to 
be accessed. 

The Bu Interfaoe Units (BIUs) that 
coonecl the NuBus to the 68020~pat· 
ib e internal 32~bit buses perform a num­
ber oftask:s. f'irs.t, lhe •1big-e11dian" byte 
ordering (byte 3 in a long word is least 
s.igni ficant) of the 68020 processor must 
be changed to the "littl'.e-endian" format 
used by the NuBus (byte 3 of a long wo:rd 
' most ignificant-tbc a.me byte order­
ing as 0111 Inool processors) ..Tlli tran la­
tion. oc~tus in hardware by cross-wirin,g 
the bus transceivers between the 68020 
and the uBu address lines. 

Jn addition. the BJU upport lhe un­
a igned acocss modes of the 68020. This 
a 1ows a 68020 memory write, which can 
be a byte, word, or a long word in 
width, and can start at any byte address, 
to be routed to the appropriate NuBus ad­
dresses. The .most common case i a 32­
biit write aligned on an even byte bound­
ary. For th.is case and for single.byte 
writes, only one NuBils cycle is gcner­
ted . The 68020 performs these trans.la~ 

tion internally for data reads. 

The 24-bJt Legacy 
Early Macintosh computers ~rit do­
signul around the ·68000 microproces­
sor, which has a 24-bit address bus that 
provides ]6 megabytes ofavailable Hnear 
adcbssing rang-c . The Mac II ' s 68020 
has a 32-bit address. bus with a total d· 
d~ ing capability of 4 gigabytes-the 
same size ~ the NuBuis address space. So 
it seemed to u that. Macintosh software, 
using both the flat address space of the 
68000 family and the flexible nature of 
the Mac's Memory Manager, could be 
easi y ported ~o the Mac H. Unfonu­
nately. llii tu.med out to be a signjfica11t 
problem. 

The Memory Manager uses items 
caUed masterpo.inters to point to ·objects 
·11 the Mac' memory. Although mas~er 
poimer are 32 bits in ize, they use ollly 
the lower 24 bits as address information 

(rem.ember lhe size of the 68000's ad­
dress bu ). The master pointer' upper 
byte bolds Hags thal describe the object' 
propenies: whether it is pu.rgeable or 
not, or whether it is fi x.oo (.. ocked") at a 
particular pot in memory or can be 
relocated. 

IdeaUy, Apple rou.ld .have quietly re• 
written dte Memory Manager; appJica­
tions would cont~nue to request and re­
lease mem.ory using i~, ne'liler knowing 
that the routines bad changed. Un.fonu­
nately, Macinto h software developers, 
for the sake of perfo mance and other 
reasons, had written their appHca:tfons to 
modify the flags in. th.e master pointers 
directly, rather than. u ing Memory Man­
llger cal Is. Thu , mu:cli of tile c11rrenl 
68000 Macinto h software would not 
ha.Ye been a:ble to run on lhe Mac U if 
Apple had oot imple.menled a 24-bit com­
patibility mode in iits hardware. In 1his 
compatibility mQde, the 32..bit addresses 
are truncated by die AMU back to 24 
bits . Th is mapp]ng is shown ~n table . 

What thjs m.ea11 is that. while the 32· 
bit mode allows an application.maximum 
freed.om in ha.rulling boards oo the u­
!lus, it also seve:cJy Hmits the a.ppl ica· 
lion's ab' ity to access die Mac Toolbo~ 
and ROM routine:s. U a peripheraJ hoard 
n.ceds mott: than l megabyte of slot ad­
dress range or is dcsipedi for ooc-App e 

uBus i.mplemcntat:ions, the operating 
system must be swi~ched to the 3l·b't 
mode prior to any access to the board. 

Most 32-bit appl icati.on.s switch to the 
32-bit mode to perform a NuBus transac­
tioo to the booms and then quickly swilch 
back into 24-bit mode beforre doing any 
system caUs. This is inefficient: The 
Toolbox. caU that performs this operation 
takes about 25 mic:rose<:ionds to witch 
bet ween the two addressing modes . 
Apple is enconra.ging devclopercS ro mod­
ify the:ir appl icatioms to normaJJy operate 
in. 1be 32-bit mode, so this probl.em 
should disappear i.n time. 

ote particularly that the screen 
savers driven by timer interrupt will 

Table l: Tht Mac 11 AMU's address mapping of32-b.ir addresses to U-blr 
addressesfor the .24-bil compat.ibility mode. 

24-blt .ck!,..... 

On-boaro RAM, 

ROM 

Slot2 


110 


mosr .likely crash and bum ifa.n interrupl 
occurs while your application i in I.he 
32-·bit mode . We recommend that you re­
move 11 scrcen-saver-lype desk acccs~ 
soric (DAs) while you are usim,g the 
Mac's 32..:bit capabihlies. 

In addition, compiler routines thal 
d:rh·e the Apple video board seem to run 
in th 24-.bit mode. Wbile th.e video 
board .itself is addressed in the 32-bit 
mode, most software that wri~es directly 
~o the screen crashes if e.xectUcd in th is 
mode. This is true for both l:hc TMON 
2.8 and MACSbug 5.5 debuggers, mak· 
ing it almost impos ible to debug a 32-bit 
NuB1:1s board. We had to wri.te our own 
simple debugger/monitor in order to 
even begin developing the coprocessor
board . · 

Exploring with the NuBus Monitor 
Our uBu Monitor allows you to copy, 
display, fill, and substitute memory 
while the uBus is in the 32-birt or 24-bit 
mode. While we wrote it ro access the 
Appl.e NuBus Test C&ni and the copro­
cessor boards that we were developing, 
I.he 1 uBw Monitor i a convenient way to 
explore the NuBu ddress sp -cc of the 
Mac II. The triC.ks we bad to use wri1i'ng 
th is Monito:r are the same as th-0se a de­
veloper wiIJ need to IIlliSter to get a driver 
functioning in the Mac H uBus em•i­
roruncnt. It is written in llghtspeed C 
2.15 . 

When fir l invoked, the uBus Mmii­
tor searches for the Mac II' s video boa.rd. 
Tbe Monitor tarts in the 32-bit mode 
and looks for a video boanl ~upyiog 
one of the slots. h can detect either an 
Apple Mac II video board or a SuperMac 
video board by the signature of their con­
figuration ROM. The videJQ board is usu­
aUy ?ocated in slot 9 (Ille leftmost slot, 
looking from the front of the mach.ine}, 
although this is not a requirc:meDL From 
lh is NuBus lot, the video board appear 
at addres P900 OOOOh. in the 32-bit 
mode. You should see the prompt McCray 
( f9000000) >. 

The displayed address will vary de· 
pending oo whicl1 slot the video board i 
pl cod in. Thi ddress points t.o the base 
address of the video board, so other 
Monitor command can be issued using 
only the lower part of the fuJI lot ad· 
dress . If the NuBus Monitor faiJs to de~ 
tect the .PFCSeOOe ·of a video boo:rd other 
than the two described, you can enter the 
addrc: offset manually by .i wng the 
commando t'MOOOOOO. This sels the Nu­
Bus Monjtor's operat'onal ddress offsel 
10 slot 11. Use the offser number n (9h to 
Eh) appropriate for your video board 
l.ocatio11. 
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The command d fff80 dump.s the 
bloc o memory tarting at lhc top oftbc 
video board' declaration ROM. Thi 
ROM is u~ by the Slot Man.ag r oft­
ware 'n the operatin~ ~tem ~o identify 
the card, set it .byte lanes, 11t1d allow~­
cu:tion of start-up code for the device. 
Tab 2 hows th · format of this ROM. 

The examples givco here were ob­
tained using an Apple Ma intosh U video 
board ·nd an Apple.Color 13-inch RGB 
monitor. If you a.re using a different 
video board or a. larger display, your re­
ults can vary. dcpcooi~ oo the board's 

resolutioo and the byte lanes it uses. For 
Mac 11 v·'deo board, you wiH see the 

following a:t the bonom of your djsplay: 

f9fff80: 
f9fff90: 
f9fffa0: 
f9ffib0: 

f9fffc0: 
f9fffd0: 

f9fffe0: 

1'9fffl0: 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0000000 
fOOCX)OOO l 4000QOO 

0 0 I 0000000 0 
720CXJO!X> 97000000 
55000000 f8000000 
l 000000 l 000000 
5a000000 93000000 
2bOOOOOO c7000000 
O elOOOOOO 

Th lop byie of the ROM is. the word 
elOOOOOO. Thi . mean thin I.he ROM is 
organiz.ed with only 8 ignificant bib per 
WQrd (byte)aneOoft.heNuBus). "Word" 
used in thj context i a NuBus word, 
which i 32 bit .in izc. Since the NuBu 
Monitor llows onJy 32-bit tran: fer , 
there · RO way t.o isolate the bytes that 
the ROM uses from the unused NuBus 
byte ane: (the zero ). Thu • you have to 
rnanuaJJy extract l byte from. each word 
in your di play and piece I.he bytes to­
gether to form the sequential data in the 
declaration ROM. 

The test pall.em Ox.5A932BC7 (which 
i.s used by the S?ot Man.ager to verify that 
a valid declaration. ROM is preseo.c) is 
vis.ib!e in uBu wo:rds e8 through f4. 
The ROM format· type l. as i the J1CVi· 
ion )e\-el. You can d code tlie rest of the 

ROM u ·ng the information in Dt:signing 
CClrds Olld Drivers . 

To obl in this ROM dump, the 1.18us 
Monitor .bas switched the bus 1.0 32-bit 
mode prior to each read from the . uBus 
addres space used by the pe-riphe;raJ , 
lheo has s.witched b<tek to 24-bil mode to 
use th Macinto b Toolbox routines to 
di play the data. The om chip, are doing 
imple 3l~bit reads and write ·. 

An imJnedjate anomaly bould be ap­
parent Figure l shows that the dedara­
tioo ROM is at the top of the lot space, 

yel we are dwopiug memo;y 1 mega.byte 
above the OOttom. The Mac U graphic 
ca.rd i designed with 24-bit "aJiasiD~" 
(see table 1) by iguoring address lines 
AD20t',. AD2l •, AD22111 , and AD23111 • 

Thus, the ROM is visible at the same off. 
set jo both the 24- and 32-bit modc:s. In­
deed, the ROM upgrade (to rcvi ion B) 
req,Lrired on an the early Mac 11 produc­
tion macb ines was necessary because lh.c 
early Slot Ma:nage:r sofhva.re omitted 10 
check for a ROM usiog me true 32-bit 
O·fse.t in addition to the 11 sed 24-bit 
coofigoratioo. 

Now try f 0 1000 f.rf~OOOO, which 
fil I <he add re ses f9000000b to 
f900 lOOOh with the 32-bit word 
ffflOOOOh. You shoo.Id see a series ofve.r­
lical black bars at the top of your screen 

you write direcdy k> video memo.ry. 
Don't worry about your disp ry: it will 
return 10 normal eilhe:r when you exit the 
NuBus Monitor or when a compleH? 
screen redraw is performed, ast1a.Uy by 
changing the depth ofyourcli play. 

You cmexperiment and find out how 
the video boa.rd m,e,mory is displayed on 
the screen by ca.refuny filling portions of 
video memory aimd then watcl:iing where 
and how the S<:recm changes. Try using 
the Monttors adev in. the Control Panel 
DA co change the oolor or gray·scaJe as­
pe-cts of your monitor screen. With the 
WO-(:olor mode, the same fill command 

yields wider and tal le• black. bars OD the 
sc:reen, whil i.n the 16-cQlor mode the 
bat · cover a much oanower and smaller 
area. Thii is due to tb.c' "chunked," or 
adjacent, p<1s·lio:ning of data in v·deo 
memory. The ren1lt i that eve'o though 
you are sti 11 fiUing the same amount of 
memory, it co~1Crs more of the display 
when you're using fC"Wet oolors. 

Now change lo the 24-bit add res 

mode by giving the CJ comman-d w the 
uBu Moniror program. T~i toggles 

the NuBus Monitor' operat ing mode 
from 32 bits to 24 bits and lets y<JU ex­
periment with the address offsets needed 
i.n th · 24-bit oompar.ibility mode. Typing 
the command o 900000 sets up lhe cor­
rect tandard board base add.res in lb.is 
mode. Again dump from fff80h . Yoo 
will again see the dccJ ration ROM , 
mapped by the HMMU from its true 32­
bit add.re (f9000000) to 900000. ow 
fill from 0 to 1000 wilh OOOOffffh . 
You'll see that thi! bars have offset light­
ly to the right on you:r screen, as lhe Nu­
Bu data wo.rd used 'lhi time reversed the 
position o the 00 and ffbytes. 

Memory ca.n also be ub tilutod on a 
32~bil basis by typing s 0. This instructs 
the uBus Monitor to display 4 bytes at 
the curreot offset plus an additiooal dis­
placement. (in our uample, zero): 

f9000000: ffffOOOO 

Yoo can enter up to ejg.ht he.udecimal 
digits at the vertical bar prompt. The 
digits arc converted to a 32-bit value and 
written into that memory address. and 
the next 4 bytes arc displayed . A simple 
carriage return without any numeric en­
try kips the current addres and leaves 
the memory coo1en1S uochange-0. Typing 
a minu character moves the C'Urren.t ad· 
dre backward, and ~yping a peTiod 
places you back in the NuBus MonitoT'· 
command mode. You can also copy and 
move memory by g.ivilll.8 the command c 
O200 7000, wb.icb copies the contems. o 
addresses 0 t.h:mugh 200h to addres..<;es 

7000h to 7200h. 
U your screen i still in I.he two-color 

mode, this command copies the menu 
conlinutd 

Tabl~ 2: The co11te111s ofa conflgura1ion ROM 's format block. 

OU:Mt from top Ccmtents DeseripUo:n 
ot 9101 tpaee· 

0 Bytalanes 
decla ROMration 

- 1 Reserved MuSI beO 
-2 '!:est pattern 5A9G28C7h 

- 6 Format 1 - Apple lorma1 
-7 :Revision Curre<il ROM ....arS1on; can be 1 

-8 CFIC Checksllm lo venty the dedarat1

-112 Lenglh 
Uiestart ofU'le ROM 's sflesou,oes• 

-16 Directory or set 

Nu8us byle lanes to use 'Wtlen aocessing the 

roug 9 
on ROM 

Number ·Of bytes r0011he S4ar1 of Ille ROM to 

Signed or set from 1he O(fset itsel 10 tho 
sResouroo directory• 
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The Texas Instruments NuBus Chip Set 

.exas Instruments recently r:elca edTtwo chip to ease interface design 

for the NuBus. The first chip, the 
74BC1'2420, upplies NuBus-compar­
ill e addressld a.ta transoci'vers aad reg.is­
le.rs. The second, Lhe 74ACT2440, sup­
p fos 'Lho uBus ma ter /'slave· ·uue 
macliinc logic. If we were. to redesign 
tho NuBu Tcsl Card using lhese new 

Compare 

ALE 
Latch 

---ia o 

Figure A: Block diagram ofthe 74BCf2420 logic. 

. !ll:ips, tlJer11 two 74BCT2420s woo.Id re­
place the 74ALS6.51, 74LS374, and 
74FS21 0001pe0! nts. One 74ACT2440 
replaces the pn:igrammab!e 11rny lo:gic 
d~ io Lhe NTC schematic. 

Figure A ~ me logic diagram o 
the·748CT'2420. Al I.be lop of !he dia­
gram arc the comprua~ars used oo dc~er­
miru: wbethec the NuBus slot ID m tcli­

li---- 100·..:103· 

A00"­
AD15 

Bus 	nterlaoe 
I 

es I.he curren! address 011 lhe u . The 
detailed log:icofthiscomparatori illu • 
trated in figue 8 . Since the 
74BCT2420 is only 16 bit\ wide, you 
need t.wo to accommod te Lhe 32~bil­
wide NuB11s. 

Both superslot a:od · t.a.ndallid lotspace 
acklccs allocation fthe NuBes are de­
coded. The uperslol o\upu (SSEQ) 
compares Al2, AJ3, Al4, and AJS 
with. the · lot ID 1.0 11niq11.e.ly decode a 
256--mcgabytc address space. The IDBQ 
output ign l normal nu pace by 
checking to see that the upersloi. i 
space · while also comparing AB,. A9, 
AlO, and A wilh the slot m. [f you're 
having difficulty oorrel tio,g these d­
drcss bits with the address map in fi.g1.1re 
l remember that these parts ::ut omy l 6 
bits wide. Thu • che address bits on the 
oomparator diagram labeled Al2-Al.5 
would ctually be A28-A31 o the 
74BCT2420wnnoctcd to the upper half 
ofthe 32-bit uBus, and A8-A l l V.'O'Uld 
beA2 A27. The~a.ndmEQout­
pu.ts from the 74BCT2420 connected ·to 
th~ lower half of !he NuBus would 001 

be used . 
The mnimum delay lime between 

address clock and decoded outpUU O' 

this pan is 20 nanosecmds, slightly 
slower tluu:i a 74F52l but probably 
acccpiable urness yoo a;n:; trying to de­
ign a board tha1 opei:a.tes with zero 11.­

Bus wail ates (one cycle for the ad­
dl'CSS and ooe cycle for lhe dala) . The 
compani n coo1rolli: does not mp1e 
t.hesc deoodcs WllU the cycle roltow:ing 
!he add:ress cycle, which seem to p~a 
elude any poss1 ility ofz:.ero-wa.il openta 
tion wiill lhis chip set. 

The chip is in:te:oded oo operate in 
both uBu master and. slave modes. 
Th'C operation of the buffc and 1 tclles 
in the lave mode is fairly oonven.lion.al. 
Data picse:mt at the ADO"'- ADl5"' bus 
pins is buffe-Jed and fed to two 16-bit 
registers., ooc for ·the add:ress and one 
for 1thc dala. Duri~8 the add l'tSS cycle 
(STAR~ is asserted~. tilt control cir­
cuitry acth~atcs ACLK on the amplilli& 
edge of the NuBus dock (see fi,gure C) . 
l ihc· AE · signa] .&s active, then th is ad· 
drc data wilJ appear a1 the AO- A' :5 
pin arid r:cmain fa.tched for me who!c 

uBus transactioo. Similarly, during 
die final data cycle, v.•bm tho ACK• bas 
been. asserted, lhe conll"OI cirouitry wiU 
actiVill.e DCLK and ~ to a.lfow the 
latched YaUd data m be p:reseJ1ted at the 
00-DI 5 pins. 

In the master mode, AE and DE.R1 

are cli<Sabled and AD is asserted. 
Wbe:lil the valid add:ress has been set up 
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011 AO ro Al5, !hen ALE .i activaled 10 

lll!.cb it, so it can be fed to tile. uBus 
through I.be muilipiexe:r (MUX). This i 
l'.he fint ign:ifroant functional differ 
ence rem 'll:.e 74ALS651 appro cla. 

The add:IU in the master mode i fed 
to the N~Bus •brough a traa p rcll!t 
latch, il!l l.owiog valid data to be -set up 

ng bef re I.be sampling edge of the 
uBus cloc.k. Using the 74ALS651, all 

inte:r:na.I .registers are edge-triggered, 
forcing a maste:r to keep addres a:nd 
data itablc dlroughout the .rcqui ile pot· 
tions of the u&is tmosactioo. ID tlac 
~ of oo:r coprocessor, after a ~ter 
transaction .has commenced, the 
READY ignal • oot rc1umcd io the 
CP· until the uBus Im to1ally fin­
ished lhe eye c, so the CPU bolds bolh 
the dato and address valid duriDg the 
whole tranSitCtioo. The 74ALS6St parts 
·can thus be used in their t:raosadvcr 
mode, aDC!I OO· lai:cb.ing fUDCtioo :i ace­
•cssat}'. The masr.cr d ta cy .le i . con­
Lrolled imilady, with the MUX te.cr­
ing ignW. ADSEL kept t logic h.igh. 

The 14ACT2MO U!B\IS Ccmttoller 
C!Kctlles only a subset of the IHBE 1196 

ia.11.dard. funcri ns., because external 
logic i needed 10 imp cment the high 
peed bur t mode ·of d ta tra.n, fer 

(which. in my c , i nol used in the 
Mac ID. It wi l operate iD m ter only. 

a:...e ooly, or master/slave applications, 
and it gene.rates siignai]s. in~e11ded lo 

drive two 74BCT2420 par-is. It directly 
generate i111.e ARBO*-ARB3• and 
RQS"I"• rbitralion oonuol ig.nal , as 
well a lhe TMO•. TM 1 • '(tr nsfcr 
mode). ACK , and. START signals. 

Thi ooono.I e:r does comedy per· 
form lhe .ockd bu transaotioo that 
the NTC PALs fai , but many o it olhcr 
function afie very ·imilar to those of 
the NTC P. 

The introduct'.on o these NuBu in­

~ oo· 

102· 

ro11 • 

100· 

A1S 


A14 


I I 	

SSEG 
·ill c 
~ 
i:; A13 

8 
At 2 lij. ,., 

; 

I A11 
'b 
:i' 
ii 
E A10 
4) 

E 

A9 

AB 
IDEQ 

teroo chip; ooo klerably cases NuBus Figure B: Logic diagram o/1he 74BCI2420 's comporarcr. 
interface design . The ch.ip.: reduce the 

U!Bus interfooe to the level of a "black 
box" that the designer really does oot 
have to be unduly conccmcd with. 

Conversely, however, omc ffe.xibil­
CU<"ity is lOSct, especiaJly if the u.ltimate1in 

.Pffd is needed. The c.hiJl5 offer little 
addltiooaJ fullCtionality over the dis~ .A.ox· 
c:rc.te approaeh used in the NTC. tr you 
use a sockd to \hold the 68~pin PLCC 
pa:ck:age , there i . liule aving in START"~ ): I I
printed. circuit board pace over the clis­ I ____, 	 I I 

I Icreie alternati~'CS.. In addition, ·the cur­ I I 
I 	 I IflC.Dl prfc·ng ofthe cliiip sc.t is .highcr. ______...._____.._..... l,___......,.~ v-ACK

Neverlhclc:ss, as lhe p ·cc drops and ' 

LJLJ 
I I 
I I 

·---­1 
I p 

.....____
application. support improves. this chip 
set wi11 help Nu.Bu peripheral proHf­
·emte od en u.re the ucccss of the bus 
both in die Mac ll and i:n oilier . llB'US Fi,gure C: A Nuilus write cycle. 
oompute:rs. 
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bar to about 1hcm±dd1c oflhe screen. No­
Lice also that when lbe wiodow scrolls 
up., it carries the new screen pattern 
aJong wiUI it, while lhe portion of the 
image that ties outside th · uBus Moni­
tor window remains in place. 

Whelll yoo qllit the Nu.B111s MOlilitor, a:JI 
th cllangcs you.made to the video mem­
ory disappear, and th.c screen rcnuns to 
iiS origin 1 t t.e. This is because che 
FiBder refreshe th.e semen memory with. 
iu best guess as to what the sc:reem looked 
lib. If the i&.Bus Monitor \I; nt through 
some •QuickDraw call to write to I.he 
screen, dle Fmde:r "remembers" those 
po:ni.011 when it redralli'5 the screen. 

With can:ful CJ;perirnentation. yoo cu 
now d~ne (he h:mer Wl'.IJk;ings of me 
Mac U. Howe~<er. a word of caution is in 
roer h.e~. Si11oe alt the uBu Monitor 

operation ronsist of ~ding aoo w:riti.ng 
dii;ectly ro Nueu · memovj. the system 
sofaware doesn ·~ have any idea what 
we're doing ~o its memory; thus, ca1C 

mu.st be taken while e:i:pJoring ii. We 
have not cil'ilShed a system by modifyin.g 
the v.ideo board memory, but yoo have to 
be careful when examini11g other address 
spaces, such as lhe addlress spaoe where 
the ma1J-comp11ter· ystem-huerface 
port and othe:r l/O devices reside. 

FilJi .. gorcopyiog lo the Mac H's main. 
memory can yield fatai I resu h . You 
Should not ·wr~l.C to low memory where 
the CPU vectors and the Ma.cintosh glob­
al variables resi.de u:nless you really 
know what you're doing. 1r·s a gOod idea 
to back up your file syst m before yoo lll'.X.· 

pcriment with the Mac ll' memory, 
·even if it belongs to just the video board. 

Bus Errors 
The Nu8us 1:ta$ a llime-our rearure. If the 
168020 addresses a s?ot in wl!Jicll no boa.rd 
i:s present, then no re: po:nse or acknowl­
edgme:nt signal lACK"') will be gener­
a.ted . (We'll use sroNA:L to indicate an 
active Jow sign ·l cm the boa.rd. and sm~ 
· AL* ~o indicate a NuBu signal.) This 
iruation normally ·t::all.$eS a oos oo freeze:. 

si nu either the processor or a board wil 
wait for .a response signal that it will 
never get. To prevent this, after 25.6 
micFOsecoods a bus timer generates. the 
ACK* signal antomatica.1 ly for the Nu­
Bus ud su.pplics a bu .error code to the 
68020 processor. The 68020 use · th.is 
value ~o locate the ddress of a "haOO:Jer" 
(procedu.re c-Ode) in Wli e11:eptiom vector 
table. This bandier i executed in re­
sponse to this error. Unless the software 
supplies a. handler and the veer.or table 
address to it, the 68020 has nothing but 
:no:nsemse t.o CU:Clllte when this type of 
error oocur , 8.ild Ole Mac II ~gs. 

Listin.g l shows ·code lo support the 
bus error code. It is a S:ho:n fragment of 
in-~1ne assem.bly langu.age written fo:r the 
Lighrt peed C oomp·iler. At the com· 
mencemeot of program exe-OUtiom, the 
H,y'Swap l'Ol!lt~ne locates the bus c..rror ve<:­
[Or im low RAM and replaces i( with 
pointer to oo.r enor hruldlcr, MyBerr. 

Wb.c:n a bu erro.r uap occurs, me 
68020 cu:cutio:n is vectored to the Ny­
B.err routine, w'h:icb. calculates die ad.­
dress (from che st k) at whiCll l:he error 
occu~. increments it pa t the illst.ruc­
tio.n Wt gave the ef'ror, and return exe-­
ouf on todw poiot. Note that this routine 
will wo:rk only if ~e bus error is gen.u­
ated by a 2·byte meIDQey refmm.ce in­
stru.Ol.ion. Th is is the Qlse with l.igh.1­
spe.ed C, but other lllllgW!iges may behave 
different y. requjrillg lb.at you modify 
the code in listing L. 

At the end of lhc prognun, die rouLiDe 
Cleenl.Tp mUrSl be cal!ed. Thjs reio,o,1.aJI 
the or:i.ginaJ bus error vecl.o.r to poimt 
back to the Fi.oder. Apple frowns on d.i· 
rect replacement of such veclor , ye l 
there se.ems to be no alterna~ ive for tr-ap­
ping the bus ·errors at th i time. 

Tb.e NuBus Test Card 
Apple desiped me uBus Test C rd o 
Mac U motherboards cool.d be fuJJy eirer~ 
cisod. duri~ bum·in with bol.lil slav~- and 
master-mode tran.sfers. The des· gn oftlle 
NTC has been made a~lab!e to de\'elop­
ers. It bas aJso been published in Design· 
i11g Cards and DrivtrJ. complete with all 
the programmable anay logic equ!l!tiOils. 
Tiie NTC gives designers Bill ex.cell.em 
opportuni.ty to evaluate NuBus operation 
with.out fKSt having to cmnplete and de· 
bug dreir own design.s. In addition, the 

Listing I: Softwan ro install a cu.riom bas t!:rror rowint (Mfllerr) for use 
with debugging NuBus hardware and .sofrK'lJre. 

: Routine:s to Uow NUBu" eqlor:ation withouc Hae sy~tom 
; er.rors .. 
; 

: 	 HyS.,.rap lllJ"t be co llcd. BEFORE any quest ioniable accuses are 
m.aide to th NuBus • It slll<'llVl!I out the requ! r Maelnto."Sh 
BUJError handler vector and sllb~t1tutes handl@r that i~ 
mor focg!v ing, and W'Qll 't bolnb t:hc ..tlol system if you 
look in the 1o1r:ot19 pla.oo a.t too wronq t!ine . 

MyBer;r; 1~ the routi tha handles the aetu l N'UBus Bus 
errou that: m19ht be encountered. It does n.oth!tnq but 
bounce back to the user;' :s program, b~t ~ ippl rig the a.ctu'il l 
instruction that caused the l>us ·cn:i:or . 

; ~leonUp ll'IJST be called by the user's p:r09ram ftor 
: !lddlinq wit:h the t'lulr!u.s; It ret1.lt:TI$ ~he ,original Mac!ntosh 
; bu:i. ert:10r h"1\dle•I:' to the vector are:a so that the H c wor s 

the s ·me "'ay .a.a be.for:e the use C' ' s 'P~091'.',\ID started. 

sr, - lspl ;· Si!ive· the current sta~us reglste.1: 
; on tho :s t a.cl:. 

We need to t:l.l m off the intern.Ipt.!1 
and. get into :n.lperv!l!IOr ~ fo 
thia replaeeinent opct.itlon. 

move IS2700, Ill:: This p.it:s us Into Supervisor rrode, 
and t:1.lr111S off 1ntercupu vh1 l 
a.re in here dolnq hls. 

rriove.l $8, aO Get i'ltlsllrroC' ·v etor from addrells 
; liex $ B in tho v ctor table, move 1 
; int:o adic:lreall r:e«:J.l.llt: r: ?;Oro. We 

per formed a. "mov lorv.o•' be~use ~ 

molfe. l aO, vect 
; want 

Sav 
thu Who le four: byte vector. 
the vector into a p~viO\JJsly 

lea M.YBorr. aO 
: set up va 1~1 called 'vect'. 

Load tne Bff· ct1ve Mdru' of out 
now Btls Error h<1ndling i:out.ino . 

move.! aO, $8 Put our r:01Jtine's add.res:! int o the 
: Bus Error Vector at add£ess h ~ $8. 

r:ll111i.twd 
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HOW THE MAC Iii NUBUS WORKS 

PAL e.q.uations a.re e~Hy modified to 74ALS374, and th.e GAB and GBA sig­
form me ha js ofa -1ave, master. or com­ nal determine which side of the p rt i 
posite des.ign. The PAL listings are avai1- the out:put and wh icb is the input. The 
abk in Duigriing Cards and Dri~rs. SAB and SBA jgnal:s determine whether 

YARC Sy terns built .its NTC on a the outputs are driven from the inlcma 
wire-wrap prototype card. E.xcept for transceivers or from the latche . U5 
giving a rot o trouble due to short circuits through U12 aire the 74ALS374 ta:td1es 
between the card gridding and the IC used t.o store the address and data that are 
pins, il \11.'0rk:ed fine and provided a short· used to generate the maste:r·mode cycles . 
cut to understanding multimaster opera­ The NTC powers up as a slave o.n the 
tioD on the NuBu . From thl basis, we uBu . Jn addition. to providing slave 
quickly evohi'ed our fin.al master and readJwrite capabilities, it can be pro­
lave controJ PALs for I.he McCray. grammed to aut.omatica Jy take control 

Figure 3 shows tile TC' schematic of the NuBus in a master mode and pc:r­
diagram. Ul through U4 are 74ALS651 form a read or wri1e as the bu master. 
bidireclio.oal latches with bus drivers. When data is written to NuBus address 
Tb.ese chips can look. like either two Fs 0 OOOOb. it is stored 'o latches US 
74ALS374 latches or 74ALS245 tnm - through U8. It ca:n be read back from the 
ceivers, as deicrmincd by control :gna:ls same location. This i<s the addres _ that 
applied to them. The CAB and CBA sig­ the NTC uses during the mast~r cydcs it 
na s are equivalent to the clocks of a generates. Note that the addl'CSs data 

{sp)+, ar Reeove tli.c o1:iqinal at.atu:!I 
r •91.ster va.lue of of the :;tack, 
a.nd ret.u1:n tt to the ~r. 

rt.:!I ,; .scra:m .. 

Now coioos t.he routine thdt: pops up ·eveD::y time tMt 
Cxploftl the llSU:!I in 4 place men thece lsn 1 I:; nything 
there . 

~Serr: 
movc.b $a!irp), dO Get: the firnt. byte of the 6SG:20 's 

Specia l Status 'lklrd. Thia is bex $ 

bc l r 10, dO 
(tenl byt 
Clear t.he 

:1 up en too :!ltaclt. 
"Rerun Fli'19• bit. 

:!lo !:.hat the l:iiS0.20 won •·t ccntinu on 
and 1:e-run t.he in:!lt:rueticn that 
sta1:ted tne Bu5 Error . 

move .b dO, $a(sp) Move th adjuat.ed va lu bllek onto 
the st.ack. 

rnoY>e.l 2(sp), dO Get: th E'roqram Counter of rou in 
tha caused the e rro , i ' s a four 
byte value ~long) t.h.at •:!I t; wo bj't ~ 

~ on th - .11tac'k. 
addq. l 12, dO Add two t.o the Pr091:am Counter, to 

make the user• :s pr-ogram r ·et.ur:n 
to the· instruction <lifter the one that 
C<lU.!led the offending Bua E:uor. 

move . l dO, 2 {sp) Move the adjust ed Proqram Counter 
back onto th 5tack, in thi! .same 

; place whe·re we found 1t: • 
rte ; Return frOll'I Excep ion, 

; too u.aer •s pn:igr m. 
9et back to 

This routine ~ets back the Mac Bus Srror hand l er's vector . 

C'leanUp= 
move sr, -(sp) .: S<lve 68020 SU.tills Reqbter , aoo 

'C.Urn i ntenupts of 1l.9ait1 for a 
motll6nt.. 

move t$2700, sr Again.• qo 'C.O Suporvi:!or mode and 'C.Urn 

i:nove . l 
roov . 1 

vect, aO 
aO, $8 

off ny interrupt:!!. 
Restore the original Bus Error Vector. 
And. move it: b.ack to tne Vector Ta.bl 

move (sp) , :!Ir Rest.Qr e interrupts, etc .. . 
1:ts nd return . 

must be scrambled to account for Lhe 
byte-lane positioning. The data to be 
used i.o the masier cycles is written to ad­
dress Fss4 OOOOh. PinaUy, the control 
word is written to address Pss8 OOOOh . 
Thi control word determines whether 
the master cyde i a read or a wriLe and 
whelber a locked or normal transaction is 
generated~ it also sets an 8-bit value that 
determines the delay between the write 
to th1 register initiatillg the master cycle 
and the actual .ma t.eT cycfo itself. 

UM isa 74F52 I 8.-bil oompanuor u ed 
to compare the NuBu slot ID wilh ad­
dress line AD24• throui!' AD3l"' and 
thus generate a m~" sigul . The 
sla.\'C PAL uses my to detect a Nu­
Bus start cycle to the board. 

U23 and U24 are 74LSl6l count rs. 
They are programmed with the delay 
value , and they produce th s ignal MAS­
TERD after they have coonted the requi­
site 11.umber of NuBus clock pulses . 
When both MASTER and MAST.ERD 
are vaJid, the master PAL (U 18) initiates 
a master Nullus transaction . The · lave 
PAL ( 16) generates signals to indi.catc 
whether the - TC is opera1ing in the mas­
ter or slave modes, a well as the ROM 
control sjgnals ACKCY. Al9DI lL, and 
A18DlJL. The latter two signals deter· 
mine the mode of operation and usuaUy 
w:ill be replaced by terms more appl !ca· 
blc to the c:rrvironm¢nt of your design . 

The master PAL generates the timing 
control signals corresponding to uBus 
arbitration, addre s, and data cycles . 
The busy signal indicates that the uBus 
is in tlle midst of ei.ther a mast.er or slav-e 
transaction.. Tile LOCKED sjgnal is gen­
erated during a locked NuBu transac­
fon. Unfortuoalely , the TC PALs do 
not al low locked transactions of more 
than one cycle in length, limiting lhe use· 
fulness of the feature of the u.Bus. 

The ARB PAL arbitrates for bus ac­
cess by placing the card•s uBus ID OlII 

ARBO• through ARB3• and sensing 
whether a higher priority value i pres· 
ent . If not , then GRANT is asserted. 

The BDRVR PAL generates the 
RQST• signal duri.n.g the arbitr tioo 
phase of .a master tnmsaction . h aJso 
drives the uBus control .lines START•, 
ACK*, TMO•. and TM l • du ring both 
master and sl.ave cycles . Nole that in the 
listing for the NuBu d.rivtr PAL on page 
A-2 of Designing Cards and Drivus 
(nbdrvr2) PAL has a misprint i.n the pin~ 
list. The pin labeled START should be 
/START. 

The MISC PAL drives r.he NTC clock 
and buffer enable signal . This is the 
PAL that will need the most customiza­

co111;,iued 
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F"igure 3: The Apfdt! N.r.tBus Tut 
Card (NFC) sclitmaric. This is a 
modifttd schem.asic from Designing 
Cards ud Drive.rs fo1 the Macintosh 
nand Macin10 ih SE . The 
CQlll{>Oflurls Ubl and U/5 have been 
.rPplace.d l1y 1he 74F521 ccmparato.r 
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HOW TH&: MAC U 

NUBUS WORKS 


tion for your particular hardware. 
If th · all seems a bit rompl.icatcd, re­

member that the NuBus, whil.e simple in 
design, i sophisticated in il:li operation, 
inchidiag masterfsJave full'Ctions and bus 
arbitrntioo, Texas Instruments has re­
cently 'ntrodu.ced a set of chip that im­
plement most of the NuBus functions io 
two chips th.at should greatly ease the 
cons1:ruot:ion of new peripheral boards 
(see .tbc text box "The Texas Instruments 

uBu Chip Set" on page 44) . 
The NTC's ROM c~ be programmed 

with data (such as that in table 2) ~o more 
folly exploit the caJXtbil.iti,es of the Slot 
Ma.tu~ger software and the byte-lane ca­
pabilities of the Macintosh. ·nnally, a 
board • driver software wil1be located io 
this ROM . The Slot Manager instalJs thi 
driver code into the Mac U's main mem· 
ory when the computer boots. 

What We•ve Learned 
The NuBu . u$ed .in 1be Ma.c His a pow -r· 
fol bus wi.th peed and capability maich· 
ing.the power of the 68020 CPU. Design 
of boards and peripherals or the Nu.Bus 
is fairly st:rajghtforward, I.banks to Ute 
ciean logic of the NuBus and the techni­
ca support providoo by Apple. We en­
countered some problems during the con­
struction of wr ooard; some will go away 
as Mac D. software evolves toward a 32­
bit addressing mooe, but a medmnism 
where a developer can clearuy replace the 
bus-error vector should be looked into. 

Despi.te these i:ncidenis, we did suc­
ceed in co!Th1:ru.cting our 008.rd, which 
means the problem encountered were 
not insurmountab e. We hope that the in­
formation provided here and our NuBus 
Monitor will make future developers ' 
jobs a little easier. • · 

Editor' note: The source code and e:aeu1­
abk code for the Nu!Jus Monisor described 
in this anide are available in a variety of 
formats. Se.e page 3for tktails. 'TMy are 
also availabl.e on tht Thousand Oaks Tech· 
meal Da:Jahase, (805) 492-5472 and (805J 
491-1495. Tire· NIC schematic and PAL 
listings are also aroilabk on BIX 
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BYTE 


Program Extenders 


~ly I seem to be getting a 101 oflet:ters 
oo BIX (whe're I comodera)te the macin­
tosh conference) I.hat are dishubingJy 
sim.ilar. Always polite, tile wrin w:iU 
say someching Hice "Hi! My company 
just gol some M c II (finally!), and Ive 
got a Jot of ideas about the prog:rams I 
want to do. What' a good start on how to 
pFOgtam the Mac? Can I just use the non­
Ma.c: C code · ubroutine I've got al ­
ready? I said I'd be ab1e to sh.ow them 
sametbing in a fo.w weeks, so ['d appre­
ciate any help on thi . " 

I te11d to took at the scree:n for a while, 
mtUDbhog, wor.tdering where to suin. I 
feel for the programmer who has to show 
some results quickly, but I u ually write 
back that it i n't that easy. And it's nol. 
The paucity of experienced Mac pro­
grammers has caused something of a 
min.or bidding war for th. ir services as 
more companies eotu tile Mac software 
mark.et. SuppJy aDd demand are in the 
dri~-er' seat again. 

Bu~ what of the un illed demand when 
the supply run out? Simple. Progra..m­
me.rs who have worked on other ma­
chines start in on the Mac. And write me 
letters on B[X, hoping for a quick tech· 
oofix . So what I'm goi.ng to do fo:r the 
re l of th i article i write a.letter of reply 
lo a I you fo k. out there. H you want 
more details on the nit-and-grit of code 
calls, th seleoted bibliography that ends 
I.his piece will be useful. I'm going to 
point out the general terrain here and of­
fer some specifics on useful tuff to get 
)'OU up a:nd run.ning. 

Some StarU~ Points 
!f you have never seen a Mac progr m be­
fore, yoo might want to consult Apple 
Computer's Programm4r 's Introduction 
to tht Macintosh Family. It oovers a lot of 
things that 11 programmer app~ching 
the Ma~ for the first time would find use­
ful. It' bard to program lhe events for a 
GoJ\Way box if y-OU don't unde:rstand what 
it is, right? As befits an introductory 
tome its breadth is giealer than its depth. 

Laurene~ H .. Loeb 

Specialized tools 


make it easier 

to jump into Mac 


programming 


Depth is wh.ere fnsidt! Mac.imosh (all five 
volumes and its separate X-Re/ '[cross­
reference]I volume) comes in. If yoo get 
ser:iou Jy i.nto Mac programming. yoo'U 
need lnsitk Macinta.sh. Your first Mac 
program. howeYer. may not require you 
to go out at1d buy it- especially if you 
use one of lh.e ~guage extenderS ru be 
discussing. Some of 'I.he ext.enders may 
have a necessary · ubsot of the Jnsi~ 
Macim:orh information availab e as part 
of their mu111als. Som.e other introduc~ 
tory books (especially Cheroikoffs and 
Kn.aster's) show how to use th.e iDforma­
tion far better than inside MacintO<Sh, 
wb:iclt is .an encyclopedi , not a tutorial. 

Shift That Paradigm 
One of the eepest p rts of the Mac 
learning curv.e ooou:rs mack dab in the 
beginning . You can't design a Ma.c pro­
gram (it u cd ·10 be caUed flowcharting) 
in the pre-Mac mnner. That's because 
the way a program works (Its paradjgm 
or teclrn.ique, if you wm) has to chacge. 
Gen ric programs (the ones you may 
have done in, say. COBOL) will get i:n­
formati.on from tile user, go away to pro­
cess jt, and come back when some out­
putting is needed . The means of puning 
in the data may be ao on-screen m nu. 
choice or cards in a deck or something 
else, bu.t the m<erall process remain the 
same. An actioo is specified (the mode), 
and t.beo the p.rogram perform that ac­
tion on data. With a: M c. 'the sequence of 
thi proc.ess is turned iru ide oot. One 

must specify the data first and then the 
action. 

As an example, a word processor wi 11 
lutve a delete mode lo remO\'C spedted 
le:xt wh i! in that specific mode. In a 
Mac word prooessor, you would specify 
the t.c,xt by sclocti:ng it, then teU the pro­
gram the action to be perfonned. A Mac 
program trie: for a "modeless" environ­
ment. Thi is both lhe fouodartioo of the 
Macintosh .inl.erface and a reason neo­
phyte Mac programmers gel lost al the 
beg;ioni.ng. 

I think that Macs. will make the com­
pu:u:ng history books because of th.e pop­
ularization and refinement of this con· 
cepl, not for the elegant hardware, neat 
a.sit 's . The first time you use a machine 
tliat does things lhiis way ca:n be a tran­
scendent experience. You gain conLrol of 
computing in ways that Ila~ not been pos­
ible before. Doing thing t.his way re­

moves a layer ofaoot:racfon bel:v."CCD the 
W"Orker and lite \VOrk. (You don't have to 
remember the name of the file )'OU want 
to Open bec.ause you sel.oot I.he fiJe Jim 
from a list ofchoices, then open it.) 

The style of foodi:ng inform ti-Om back 
to you (e.g., when you press a blil.tton its 
color .inverts) i the heart o the Macin:· 
tosh implementation of lhis concept 
(a.k.a . "bei:ng Macish .. ). To a]Jow for 
this complex "human interface," the 
major executing time of most Mac pro­
gram i pent waiting for the user to do 
SOIIl¢thiQg: LO create an event that is lb.en 
handled. An event is usuaHy a keystToke 
or a mouse movement or some: oth t 
phy ical user/macll.inc in1.eracdon. The 
off: hoot of event handling is that tib.e user 
gains control. of the program's logical 
flow. It may n<>t be the 1·2-3 you envi· 
sion. ll may be 2-3-1 once and 3-2~ ] th.e 
next time. 

Once you fully appreciate th i shift io 
paradigm:s, the programming ~ools avail­
able on a Mac be,oome less opaque and 
more systematic.ally i1nerrela.ted. They 
a.re there to do the repc.titive ta.U'.s that 

«111linum 
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PROGRAM EXTENDERS 

lhi ' ·nterfaoe require o a program, so 
you don't have to code them yourself. 

Why Do I eed the Toolbox? 
The Mac operating system software uses 
a 68000-family 11.Ssembly-lcvel feature 
caJled "inle.n::eption of unimplemented A 
traps .. when a program ma.kc a call for 
e:Uern 1 code. In lead of pecifying lhe 
exact address at which the external oo<le 
will be foun.d., a program instead gener­
ates an A-trap exception 4 byte: long. 
The processor then fobs off to the operat· 
·ng sy tem the job of dealing with thi ex­
oepti n. The operating system, in tum, 
bas a patch table where it finds lhc physi­
cal dd.ress of the code to be executed . 
(Wilen Ma.c programmer Lalk about a 
"handle" to some data, it i this doubly 
indirect met.hod of generating actual ad· 
dresses that tl:iey a.re referri l\g to.) 

Yau pass the hand.le to you.r data or 
event when caJJing one of the opera.ting 
system's Managers, not the data' d­
dress. Doing th· ng thi way lets your 
oode reference logical objects without 
worrying about whe:re in memory tllose 
object.5 will be at e~tion_ The operat· 
ing system !Alms care of tba1. Usill!I the 

code routine that AppJc has al ready 
wriuen. and activeJy supports. (collec­
tively called the Mac Toolbox) in your 
software helps jt be more bulJetproo in 
eX!eculion. Th.e actual Too1box code is 
usually solid and optim.i:red. If it's not , 
lh.e operating system can patch it ea ily 
when App!.e fina:Uy gets ii right . (Don't 
Laugh. This is what happened with tbe 
SCSI Manager betweel'I 1985 and 1986.) 
lt also gi\'es yoo a much beu r shot at up­
ward compadbiHty as the opera:ting sys­
tem and the hudwa.re of the Mac change 
over time . The Toolbox is somcthing to 
embrace in you r code. nor to ignore. 

Debuggers 
The macinto h con.ference on. BlX has 
hown me tbat. lhe deb le Olll the choice of 

a debugger CJl.ll grow \/Cry heated, very 
fast. J really don't want 10 fan those 
flames . But ] have used Apple's Macs.­
Bug 6.0 for the last sili. months and a.m 
very happy with it. Il i a vast improve­
ment over its prede~e -sors, which were 
based 0.11 th MotoroJa 68000 debugger. 
hlformat:ion is now presented in a much 
more logical mann.e:r, and lhe on-hn 
help has been imra.luab.le. While .not as 

fuU-featured as TMO (especiaJl)' with 
the Extended User Areas that have been 
dc¥elopcd) , it does the thi.n~ ·that [aced 
to do al mo t aJI the time . Aod it' alway 
there ju t waiting for something ·to hap­
pen. bec.ause the operating system is set 
to install lt upon boot-up (which, to be 
fair abool. it, TMO can also do) . 

Another u~ul tool in my bug-calch­
iog armarnentarium is Ste\'C la.silk 's pro­
gram, Debugger. It might overwhelm 
beginners, but ii can provide a whale ·of a 
lot of infonnat.ion about an applicaLion 
through a muJtiw-indow display of what i 
going on in ide it. ni a 11.niqu program. 
providing me with a complete low-level 
analysis. 1t hasn't let me down yet . 

Crank5ng Something Out Fast 
Suppose your jump into Mac program­
ming re.quires fast nu11ll.r0Und. Yoo have 
to get somC11hing up on a Mac scrctn, but 
i:t doesn't require blazing performance. 
You want some buuon. for the us.er 10 
pre or ome other imple sort of inte:rA 
action, and you WllDt it quick. How about 
using HyperCa:rd? Hype-rTaJk (the lan­
gu.a:ge that contm!s HyperCard's actions) 
is close enough to Eng.hsh syntax that it's 

APPLE AND OOPS. 

APEACH OFAPAIR. 


Romeo and Juli tte. Lucy and Desi. Fred and 
Wilma. Sometimes couples just seem made for 
each other. And now wh n you put Smalltalk/V 
and yom· Macintooh together you've got a 
marriage made in heaven. 

Object Oriented Programming was 
made for Macintosh. Smalltalk/V Mac lets 
yo develop Mac application easier than ever 
before using the prototype style that Smalltalk 
is famo mfor. You a1so get push-button d bug­
ging; mul.ti-processing; comP.lete Toolbox 
access; uJtiFinder compatibility; a rich class 
ibrary· and a bushel basket of rnaJJtalk 
source code.All in our hi h-perfonnance 3.2­
bit arcllltecture. 

came directly from malltalk research. This is 
no casua1 affair. 

Love, it is written, i not selfish or 
arrogant So wh n you become passionately 
~nvolved vvith ~mall~k/V• Mac, yo~! work. 
JS fully compatible Wlth maUtalk/V on IBM 
PCs (and clones) operating with DO , 0 / 2 
and Presentation Manager. 

The n w ma.Utalk/V Mac sells for 
a peachy $199.95 and comes with our no­
questions-asked 60 day money-back guarantee.

Hyour dealer isn't into OOPS, order 
ton free, 1-SQ0-922-8255. Or write to; D!gitalk, 
Inc., 9841 Airport Blvd., Los Arn:?eles, CA 
90045. malltalk/V and Apple. N w 

Int restingiy ,enoiWt Macinto h wa there's an 
made for ooPS. Much .f th unique hardware 
and int rface design in Mac developm nt dJ=~lg Smalltalk/VMac 
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possible to get up to speed in a few days, 
especially if you have one of the better­
wrinen HyperCatd introductions at your 
side. (Danny Goodman's Comp/ere 
HyperCmd Book, the fi.r$t one out , still 
sh.i aes in the rapidJy crowiling field.) 

Using HyperTaJk i · sort of an exten­
si.on of the concept of letting the Toolbox 
handle the events. Event handling i done 
on a logical scale in Hypeflalk, instead 
of on ·o as embly-language mic:roscale. 
You te11 HyperTalk to "answer MyQues­
tion Wlth 'OK' and 'Can.eel"' rather 
than calling the individual Managers 
necessary to put up a dialog box witll two 
button waiting for the moose click to 
happen, and finding out from a Manager 
which button was pressed. 

HyperTalk will just gel the value of 
the response for you. The programmer 
(or "sta:clc s.cripter," in Apple parlance) 
conccntrntes on the logical relationships 
of the u~r· acti.on .rather than the ac­
mal gene.ration of the interface necessary 
to elicit tlle action. 

Jn the August BYTE Macintosh Sup­
plement (page 75), I wrote a:00ut how I 
used HyperCard to olve one of my spe­
cific wod: problems. More. can be found 

in Lhat art.icle on using HyperCam. How­
ever, I think it':s important not to get daz­
ifed by HyperC rd's aooessibility. There 
are dnwbacl: s. For one, users can get to 
your unde:rlying script cod.e and change 
it. This may pose 11 security/ma.inte­
nance problem. Second, it's a littre 100 
e.asy to rcinl:roduce modal operation in. 
HyperCard. BecaUcSe of the lack of Hy­
perTaJk verbs for every occasion, it's 
rath.er temp1i11,g in 1.be logical operation 
of .a stack to :restrict what users can do 
and when they can do it. TM · s one way 
to break a large p:robl.em into smaller, 
more ma nageable taslcs--hul t:ry really 
hard not to, even if you're itching to take 
an IB M PC program and put the 
"screens" you have onto "c rds ." ll may 
eve:n require you to be somewhat cl.ever 
in how you approach and scr:' pt what it is 
yoo need t·Odo. 

On the other band., ibe c:xtm effort re­
quired i.O maintain I.he "modeless" ap­
proach ls worth the uooble. Without it, yoo 
wilJ lose cme of the lh ings thal users have 
come to e.q>ect and demand from Mac pro­
gram . But if the tasks are just too 
co.mplex for HyperCru'd to handle (say, 
compl.icated printing) or HyperCard per­

formance in that parl:icular area is oot 
acttplllbl.e (say, complex dala.biase ~ 
es), be prepared to do il another way. 

z .Basic 
Before HyperCa.rd, lllere was BASIC. 
La.eking the satanic bracjng conventions 
of C, it shares with HyperCa:rd scripts a 
q,uas]-English readability. Some say this 
makes for ea icr ma.in1.enancc .of a pro­
gram. l only know Ulat on.e of my con­
ultfag cliet1t.s demanded BASIC a the 

lansu.age for an application so he could 
maint.a.i.11 it on his own should I be­
u.hh- hit. by a truck. So [ w:ro<e this Mac­
to--Wang-terminaJ program that commu­
n.icated at 19.2 kilobits per second. l 
compiled it and produced a double-d.ick­
ahle application. All 1n ZBasic from Zed· 
cor. ZBasic got me paid for the job. The 
major pa.rt of the code from truu le:rm.inaJ 
program i shown in listing I . While thjs 
i the main loop ·of code, you miss in it 
the simple way ZBa.sic can Randle events. 
The Init procedure (Hsting 2) illustrates 
more, and listi:Qg 3 show the event han­
dlers the program will branch to. 

There is also a "construct.ion SJe,t" for 
con1in11.td 
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Listing l ; Som primary code for a Mac-10-Wang-temunal program 
t mphasi:t.es impUcity. 

00010 WINDOW Of'F :REM Compiler directive 
(turn off dcfoul TIY windowl 

00020 DB"INT A-Z : lCONs-cHR$ (67) : XOF.$-cHR$ (121 : 
REM cons ant:s and types 

00030 GOSlm • !nit" :REM Do 1nit.1 Hz.atioo stuff , 
1 i e open the .se lal port nc• 

00040 REM The.n display characters from C arid 
send keystroke.s o C 

00050 13l.-2000~DIH 6 STUFPH 2000 J :RE'Jol z.ea.,lc ' .11 a rray 
:!l:etup syntax hem 

00060 "Loop• :RF.l'i I.ogle.al branch label:; lflsi:ead of 
lioe numbe r s are u:s.oo 

00070 0 
00080 -u ON :DIALOG ON!REM 'l'h.:at. •s all you have do 

to dleC for m'.lst events [ If an v :ti~ OCCUL".!I 
[or gets loaded into t:he "Vl!TI queue and qets 
cbecled here I the pr egriill!I ]:) • nehe!!I to t he 

VL-nt Mndl 
00090 JFU\G -o:TRY• O,(lf'l..AG ~o:PDi Reset l'IY flags 
00100 Dl/\l.OG OFF : U OFF :REM Shut off c v ti raps 

(so ~ - eu ion speed of t he program ls l nccC.'1.S'di 
ithout he event trapping ovumc.acU 

COHO •"ri.1noou T p• : 
00120 It' TR't' > 50 THEN GOTO 8 Serio1Tiroo<l" : REH TL'l'led out 

an :; ial port 
00130 "Read!.>ort" : 
00]40 AE.\D 1- 1,1...$ ; 0 !REM Read the modec port 
00150 IF LS • " " THEM TRYa TRYH ;GOTO "ilrneout'l'op": 

Rat Noth ng there? I ncrement and do .t9aln 
00160 +l :REM Read c turned so thlnq IL$ hn 't eirp y) 

00170 OU BL - l :REM Syntax d1J1Jmy since 1F .11tAtelft! nts 
can ' aiqnpll e 

001E~O IF Q > D THEN S"TUFF$ IQ) •LS : GOTO "Conver::tBuf!er " : 
· REH Over lo huf er check hoc ; too goto '11111 xocu • 

If t since it ' :!!: on tbe :!l:al'!e line 
00190 STUPFS (0) • L$ : RF.I'! Put character into bclH •r tJr:t: y 
00200 'i'llY - 0 : REM Reinltiali7e loop b ceaker for events 
00210 GOTO ~ReadPort ": REM Go biic aAd. road · he sedllll po 

List:ing 2; ..tn /nit procedure i11 ZBasic. 

OlOBO In:lt•:: 
01082 	WINOOl l , wMc:Wanq by eec•, (2. 38J- (510, 335), 5 : 

REM Set u p my w!ndo~ he r::e 
0 094 	 'lill NOOW OVTI'U'T t1 ;CALL 08SCURECURSOR:COORD IN'11TE i«HOOW 
01090 	Ol .U GOSUB ~HdilcileMienu9 : REM On a me.nu e vent 

90 o 	my hllndle 
01100 	0: DIALOG GOSUB " Handl Di loq ft ; REM Go to my 

handler for others 
01110 	n:XT ~. 9 .• o. O : REM Style of text to be used 

in rrry win 
OlUO 	RF.1M Set up menus for my windov 
01130 	11.E.~U 1, 0,1 , •Filc• 
011~0 ~u , 1 ,1, •0uit" 
01150 	REM Open COlmllJfllcation s port. with 1K-hyto 

input buffer 
01160 OPEN '"C•, -1,19200 , ,O , , 1000 
01162 	B1JT'l'ON U , l , • Lo d/Run• , (10, 280) - (80, 295). l: 

REM Specify but o n 
01170 	RETURN 

ZBa.~ic, c.alled Generator, that automati­
cally puts out souroe code. You pl cc but~ 
tons, menu , and "edit fields .. (area in 
ZBa ic where text i entered or di ­
pfoycd) where you want them on the Mac 
screen. Generaior then produces source 
code 1mtomatically. The h adle rs you de­
v·ise are 0 ddod to this outline (or skele• 
ton) coo to make the complete program. 
Thi. combinati.on can significantly 
horten ZB ic programmi n,g time for 

novice . In p rtkular, the synLU ofpla.c­
ing e:venl. hand! rs within a program i 
the thing that .most ZBasic- first-timers 
seem to have trouble grasping. Gen.crntor 
puts the event skeleton code into the pro­
g_ram in the correct lllaru:lCr, based cm the 
eva u.s you show it you want to trap. 

l con.sider Generator an intelligcnL 
program exkllder; that is , it lakes care of 
the code syntax fm you and fius yoo to 
concentrate on wha! it is yoo want the 
Mac to do. Z~ic 5 .0 (promised by Zed­
cor to be out by lhc time you read mi ) 
will have a command that allows G)' new 
Toolbox caJl (say. from a 680~o.based 
Mac) to be inserted inlo ZBas 'c code 
1hro1Jgh the use fa Font/DA Move.r-1 ike 
utility. Thi s should e.nhar.w;e Lile albil ity of 
ZBasic programmers to use the 11.cwest 
system fearu:res, as wclJ. Ifs oo my Kol 
List , anyway. 

Oh y, Can You ? 
I think that "Maclumpc!r " who Ii vc co 
plu.oge into a C (or Pascal) programming 
effort thei.r first {or second) time out 
slloold seriously th:ink about using some 
sort ofprogram extender written sped fi& 
caHy for the Mac. U in.g the prewritten 
(and hopefully debugged) functions lhat 
uch an ex~end _ r provides i a gre.a( way 

to get up and running without having to 
offer up the hair of one's hlIB'd i.n riru.al 
sacrifice to the programming gods. 

The sped fies of wh.ich ex.tender is be:.'t 
for you to use can adm.lttedly be a prob­
lem. Some ha\-'C had their core source 
routines "''rinen in a manner !hat does 
not allow much i.n the way of eventual 
user modification. However. [n~-e:ntian 
Software' ProfessionaJ Programmer' . 
Ex.ten er fulfills aJI the criteria I can set 
fo:r such aproduct. The over 800 page: of 
docume:nta1ion a.re clear, crisp, .and copi­
ous]y illustrated wilh examples of sou.rec 
code. lnvcntioo Software makes I.be ex­
tenders for Llgbtspeed C, Llghtspeed 
Pa.scaJ, TML Pascal, Turbo Pascal , Az­
tec C, and Macinl.o b Programmer' 
Work hop (MPW), so just. abou Rjo'­
one's choice of ·compiler s hou:ld be 
covered. Invention Software aJso Cers 
the extender in two volumes to lessen ini­

continlll.d 
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Neural Netw,ork 
Dev,elopment Tools 
on the IBM PC, XT, AT and SUN workstations 

for 

rapid :prototy;ping and co1ncept testing 
of neural: net.work de,sig ns 

from 
Neural!Ware TM 

Neural Works 
Profess1ona1t H 
ncludes 13 network types plus 

the ab.llty to define your own 
networ , 14 learning rules. 10 
nmsfer h.mclions, 1 summa­

tion hmcLions. 
IBM PC S9-95; SUN $2.995. 

MAC $9'95-. 
NeuralWorks. Explo,rer 
Leis you get your loot wet in 
neura computing without in ­
vesting a lot o f mo ey. 
IBM PC 199; SUN $795. 

Sem1inars 
F1v,e-day. ha ds-on. applica­
l ions o r1ienled. Availlable 
llhroughout lfr'e coun'lry. Also 
available ror customized in­
house p1resenta1 io111. 

Custom e.ngineering 
ILel us help solve your special' 
prob em. 

Call TODAY or rite for mforma­
tlon about Ne ralWare's so tware. 
sem 111 rs. and custom engi11eer10 
serv1oes, Ask fo r Jaine 
Khmasauskas. Vioo-Prestd nt 
Sales. & M rkellng. 

P()p-up menu's make. 
NeuralWorkS:. Professmnal 11 

( 

~asi to aro, easy to use· 

Futl colo;r screen.s and 
effecti.ve graphi1cs 
guide you through the network­
bui Id ing and testing process 

DocumenlaHon includes 
extensive · ntrodrucbon to get 
you up to speed in neural 
computing 

Solve modeli.ng and 
forecasUng p.roblems 
• 	 finance and -economics 
• 	 servo cont rol 
• 	sensor process·ng 
• 	 CAD/ CAM modeling 

Solve sig·nal 
processing, problems 
• 	 noise filtering 
• 	 matched fiUers & speech 

recog 
• 	 data compression 

Solve ,experl systems 
problems 
• 	 adapfve expert systems 

N·eura1IWaret Inc. 
103 Bucksk"n Cour1 
Sewic·1<1ey. PA 151 43 U.S.A. 
412-741-5959 

-
... 

. 

11 	 1• 1.J ! • Jl ... U ~~ 11 

i'" 
"1 

Stock Market ForecasUng 

'II 

Exper1 Systems 

! 

Noise Filtering 

I 	 t 
"''1 .. 


t 

<~
jJ

• 

~ 
Modeling 

"Neural!WareTM is applied neural ·compuli.n,g. ~ 
Orck MlBon &ad.tr ~rm•Card 

II 	 I 

II 
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Listing 3: Examples ofevrnt handlers coded in Z/Jasic. 

01180 "HandleMe:rm" : 
01190 DIALOG Of'F !REM Stop trapping :ro cue-rent e vent 

can be handled 
01195 !o£: U :REH Invert the active menu like the 

"flurnan Inter! c Guidclloc•• Stl<J(jlc:> 

01200 IF ~u (0) <>1 ?HEW R.E'JVRN : REH Only 000 rnelllJ 

in my application 
01210 F !£ u (1) • l THEN REnd.it " :REM Quit h ~ be n 

:se l ected from menu 
01220 RETURN : RF.H Go back and wait foe- :sorial 

port/keyboa.r;d ven s 
01230 "HandleOialog": 
01240 DlALDG OFF : MeNU 
01250 oz- DIALOG (0) : Ol<o"ON •Dl:ALOG (1) :REH Figu.re out 

what kind of event 
012&0 IF OZ • 0 THEN RETURN 
01210 IF OZ • 1 THEN GOSlJB •l)oButtonM :ft!M Button event 
01212 IF DZ • 16 THEN PRINT l -1 , CHRS (OJ.ALOG(l6)1 : 

REM Keyboa.i;d event 
01280 RETURN : REM Back to whore the handlor Wd:i callcdi 
01282 qDoButtonD : 
01283 If' Dr«> • l TIE SUTTON fl, 1 , " Lo~Run , (10, 2801­

(80, 295), 2: ?RINTl-l , "LOAD-RUN"; : PRitl'r f-1, 
CHR$ (13] ; :BV'M'ON n, 1, "Load/Rlin ", (1 0 , 280) ­
f80, 295), I: REM ·Button act:lon.!I ta perfonn 
invcr· o button, :sending the button mess~~ co C, 
and "dei nven in9'" tl'"ie button 

01288 CALL OOSCURECURSOR : REM Dirnct coolbox call l;ct(: 
01289 RETURN 

UJting 4: "Exttndtd ''source c<>dt shows grtattrfunaio11.al oritntotion of 
tht program. 

t •· tel t he program what the l oc,, ! va .rlables a r:e""I 

EvcntReeord ·ovcnr. : 

/ • cwnt record structuc-e instance */ 

EventStuff whatH _ ncd; 

/"" CV'Cl\nt detail sc.ructure instance •/ 

Windo"".R cord 'ftRl . 'iiR2; 

/* window record stc-ucture inatancea• / 

Wind.ow? r windowl , wlndow2 ; 

/ * window record structure pointer.!! • / 

R ct !fR<tc : 

/• rec:tanqle data atrucit.ure instance•/ 

t-tinuliAndl appleMe-nu, f11 Me-nu,edit Mllnu; 

/• handles for standard 111enua ~/ 


Menu&ndl hider Menu, .showltHenu, sel .ct ItMenu ; 


I st .rt of t program proper I 
m.tln () 
{ 

X7 ndlnit 0 ; r· 	E!xt nder lnit ializ.at ion routine 

l'lllJSt al ways. be Hr:st .!ltatement • / 


/• do the menu and window :setups I 
Std.Menus {f;appl nu , 'f!.leMenu, Gedit.Menu); 

t • set up standard menus *I 
t• set up ctJsto nus , with Pa.:1cc:al - foan&tted 

(\P) t.e ·t u.sed !or lit rah'/ 
hid ItMcnu - SuildMEnu (20 , "\eHioo It;"', 

0 \PH1 W1ndowl;H1de Windowi~ l; 

ccwlnutd 

LiaJ cash oolJay, but only the "profession­
al" package comes with all the ooree 
code. 

What doe-s eXlender code actuaiUy Look 
lik:e? I mostly filed off the scriaJ n.u.mbers 
on Ille program in. listing 4 (which will 
post two windows and select/show/hide 
one of them based on m.e:ou choices) a:nd 
dded some commentary. The idea he:re 

is to show how "extended" source code 
reads compared with normal C coding. 

The program flow .i remarkably read­
able fo.r a C program. You may notice 
that the event now i • i.n fact, .similar to 
that of the prev.iou ZBa ic e.x.amp!e . 
Mos1 of the program is just waiting for n 
event, with event handlers providing the 
bulk of the code. With E~tender c-al I 
such as XTGetNextEvent and Hamlle-­
Event available the program becomes 
far more fu.nctionaUy or"ente-d. Just as 
ZBas:k gives BAS[C the verbs 11eces.sa:ry 
to avoid confusing •· pagbeni " code. In­
vention's Extender does much the same 
for C. ALI C programme-rs I le.now (my· 
sclf included) seem to have their own 
routine libraries of things that work. The 
lnvellltion Extender i like having a pre­
bwlt coHection of those routines. The 
Llgbtspeeid C 3-0 version of the Extender 
greatly impressed me for both the variety 
of rooti.ncs includi!id and the clarity oftbe 
documentation that explain how to use 
them. Anotbe·r tool for my Hot List . 

MPW/MacApp 
I bave1:1't mentioned MacApp Lhus far. 
Mac;:App is I.he " Official Programmer's 
Extender of Apple Computer" because 
the company has put a fair amoo.nt of 
bolh time and money into it [n 198.S or 
so, I.here was a hue and cry from the pro­
gramming community trying to~ u.p to 
speed on I.he Mac. Apple realized nhad 
to pFOVide some way to anow coders who 
we:re not used to lh.e intricate Mac way of 
doing things to participate in Mac devel ­
opment. If I.here wasn't a way for oompai­
nies to assign team to a software proj­
e-ct, lot of commercial development 
woo1d ne\-er even be under"Ulken. Jn re­
sponse, Apple ,came up with an upgrade 
~o me Lisa Prognunmer' Workshop that 
ran on the Mac, not the Lisa (which was 
the recommended devc!opment machine 
at that time) . Called Macintosh Pro­
grammer ' Workshop , it shell nm 
"tools" · well as compilers. Mac-App i 
uch a tool. ll uses Object Pascal (a pin-

off of the Lisa Clascal) to Let you do in­
heritance-based object-oriented pro­
gramming. MacApp has things like 
windows already buiU in. You select Ule 
"view" of an o'bjcct to be 'WOrl:!Od with 

ronJinllLfi 
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sho•;, tMenu • B\IUd."enu (21 , n\PShow lt ", 
"\PShow iH rnlow l ; Show Win.dow2 M) ; 

:selectltMenu m Bo ildMcnu (22 , 8 \E'SCl c I · " . 
M\PScl c Wind:owl ; select. Window2 a) ; 

Se~Rect( myRec , 100, 100, 350 , 250); 
/ • se t wirx:low bourx:!a ry rect */ 

/• n X· rMkc h window I 
wi ndo"ll ·• CrcateWindow ( 'WR.I , ' myRect , " \l''filmiowl" , 0, 

'IRlJE , TRUE , TRUE, TRUE, TRUE) ; 
Se Rect ('myRect , 150 , 150 , 400, JOO'I ; 

I* do it (or window 2• / 
window2 • CreateWindow( n iR2 ,. ' myRect. , " \PIUndow2"", 0 , 

TRUE , TRUE, TRUE, TRUE, TRUE) ; 
I* .i\ll se up, so now let ' s do socrething! ·• / 
do ! 

do 	 I 
I 	 th foll in9 th.rec lines are the} crux of ~ny Mole 


program and shaw the e x tender ' s synt a x. It onl y 

r·cqul r s 4 calls to do all vent int.ci:oopts ! I 


Syste.mTas () ; t • allow foi:- DA bandl:l.nq */ 
while O X'l'Ge t Nex t.Event (everyEvent. , ' eve n t 11: 

I until ~v nt oo:;ur~ ~1 

HandleEvent ( ' event, 'whatl:lappened ] ; 
/ * get even info ·• / 

if h.rh.atHappened . Me nuNUJ11 :> 0) 
I if lJ:!IC[ selec=tcd a menu item * / 

DoWinc."'fenu( & ~tHappenodl ; 

/ • handle t he menu it0em1 !)elect i.on ~1 
I~ note that ONLY menu e vent..!I a["e handled by t.hla pl:og£am; 

o he handers. would e lied d thh polrit - "'f 

l wh l e (ExitReque:!lt (' whatHappened) - F'l\UEI ; 


/ * 	if o::los box hit or 
quit; frorr; .!ll;d rrenu.. I 

Kl llWindo"" jwindowll ; I d1~po~e of ..,indows and eio::l.t ~1 

KlllWindow(window2" ); 

/ • en.cl of program,. now fol l ow up wi t h l.t..!1 :subi:-out ine:s */ 

void DoWindMe.nu(ES ) / * handle s IDl!nu i t em :select.1on3 I 
EventStuff •ES; 
[ 

~w lfoch (ES - > nuNum) / '" Ext.ende r gives ease number~ 
rom CwhatH11ppened ven re-cord*/ 

CA:> 20 : / * ' Hid e I t' menu is s e l e cted .., 
s>;•itch H~S-> ItemNum) I 

e.tse l ; I ' Hid - W1ndow1 '' is s lected • / 
Hido'ri indow(windowl ) ; 
h eak ; 

ca 2: / * ' Hide Wlndow2 ' is select ed • / 
H1deiiindow(wlndov 2) ; 
br ak; 

) 

br .Ilk; 


e se 21 : / * ' Snow I t. ' nu ta seLect.ed */ 

switcti (2S->Iten\Numl { 


c 	 .s 1: / "' Show Wind.owl ' L:i sel •ct.oo */ 
Showtllndow (windowl) ,; 
bre 

o::.t1 s· 2 : I~ "show w1tK!ow2 • 1.:1 :i.e lected I 
ShawWi ndo w(wJndow2l : 
brtiak ; 

40 day mDINIY ck ,g.uaTllnlee 

•2 year tt111rramy 
.C..11 or send tor your FREE 
Technical Gulde 

/Otech .. . the choice i easy . 

lOtech 
{2.16) 439-4091 ':';~ 
25971C.annon Fbad •Cleveland.Ohio 4414S 

br •ak ; 1....-.... d)ll+iilo- l !-1'1 ~ hnt1l • J4.ll.OIJ11~ 1Afk1l f0 •- S.:1 M-1 
\fLi! ~-t l :D ·1~011 llCU 40 ~-~ Dl lXJ-J.)lJl 
!AdM.J fll •}l J l ·- """~:·»-•-Eo.mp<-. 
!'Vi:h A*k.- mil ~~ ""11 •U!PI•Tlm!ll. 
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Made Easy 1 

with 

Expressionis t 2.0 
'Ibo -lnl M ~homi'llklll Equ~Llion E:dlt..r 

C:t. Dl!:r" 
lan'l roL h nel 

·An ex lleot 
toolkll that alJ 

l • hnical p(o"Opl 
hould hav .. . ­

· .kmt !Aul.• c~. 

AJ>plr Coolpur# ltt. 

Jina me 
~ey C81)& 

u.­ 'l>aall: 

1 .) Select U1 DA ... 

I 1 

~ j(z) tiz _ 2 11./f , a, ~ .J z- a J 

0, 

·--· 

and get 

Results like this: 

t 
1 
(z) =_1 ·lu0 (i) dz' 

2m _ z' -z 

r Se--;d$i29.95 r;ln-::.;:;:;:;J;-; ;--,
I pack~ . or for a brochur I 
I 

and , REE Demo di k I 
WT"lte to: 

I allo:n oonadlo assoc iotas I 
6l4 Costro S reet #54

I Son Froncisco. CA 94114 I
L __c.4 1s>2e2-s864 __ _J 

' 

P1ROGRAM EXTENDERSEquations 

111~c: u 10i1o r-

i11 .. 11 c 
a ) ii, Ila 11 ... c 

ltnloaulH C 

cas e 22 : I" 'Select It ' menu ls s e lec t ed •/ 
swltch(E.s->Itemfllu~l ! 

~se l : /~' 'select. Wi ndowl' is se le-ct ed ~1 
SelectW1ndow(wind.owl); 
bccak; 

case 2: I 'Select Wi ndow2 • i s se l e c ted •I 
Select WLndow(windaw2); 
b~eak; 

bre~k; 

arn:I add local "methods" to it. 
If the hme and labor assigned to a firs,t 

Ma<: programming effort arc both going 
to be signjficallt, MPW and Ma App 
may be one way to a.How many people to 
\VOTk on the same proje.ct and have the 
oode a.I I work together. Both MacApp 
and MPW have stcq I.earning curves, 
but the payoff i the "industrial­
tre11gth" programming environment. 

Joel West s exceJlcnt Programming wirh 
Macintosh Programmer's ~brkshop is 
lxlth a tutorial and a reference J 9-'0UJd 
recommend 10 anyone n:ryi ng to learn 
MPW. Siacc Appie suppoTtS Ma.cApp 
s.nd MPW, upwa.n:I c:ompat.ib'lity lO ne · 
hardware platforms or software feani res 
i virtually guaranieeil. If you like Pas­
cal, you'll. feel 111 home with MacApp. 
MPW 3.0 will imroduc:e. a soun»oleYcl 
debugger rnn]Jing under MulhFinder, 
which wil1 be a very welcome addition to 
the cnvironmem. 

LabView 
LabView is a specia.li.zed deve!opmeat 
tool :from atio,naJ Instruments that 
creates "virtua] instruments'' tha:t actu­
ally do somelhi ng. lfyoo want to make a 
data-acqu.isilion or measurement system 
out of your Mac, ~ strongJy ugge~ l yoo 
look at this product. Version 2.0 (prom­
ised by I.he company to be out before the 
end of the year) will compiJe the now­
intcrprcted "y .J." Thi shou cl give users 
exccuLion speeds compara.ble lO a spe­
cial-purpose program written in C. l 
aJso has a good record of user supporl, 

, having go]Je th rough two ITllljor upgrades 
: oftb program simoe it hipped. 

Lab View is a "graphical" extender 
that leis yoo d.esign. t'be features nd the 
outputofyour ~v . i." ()ntheMac' &ereen 
rather than havi11,g LO sped f y them for 
execut&on by the undedy:ing code (as you 
do in SPICE on. a mainframe). Jt is a 
good eumple. in my eyes, of a program 
removing an 1mrnding and annoying 
layer of abstraction be~tween use:rs ,and 
their v.vrk, albei~ specialized vrork in 
this c.ase. The cornp.rrny se11s hardware 

boards for doing measurements, bu.t you 
can use any instrumen't that i capable of 
understanding GPJB oom.mand to gen­
erate usable data. 

Wrap t p! 
I think that if you can program, yoo can 
program the Ma . The recent cvolulion 
of ex.tenders has simply made it e.asierto 
jump ,into the fie.Id. No ex.ten.der tools, 
wiJJ repla'CC a programmer' inge:nu.fly, 
but they make it a lot ea ier to get re-ults 
while you're leaming the les~ns I.hat 
give !he basis for that ingenuity. Yes, 
Rea.I Programmers do use extenders. Es­
pecia.lly if they have to get work out the 
door in a reason.able time. • 
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Buy with 

ence 


In an effort to make your 
telephone purcha ing a mor 
u essful and pleasurable 

activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
[nc. offers this ad ice. "A 
knowleclg able buyer will be 
u c ful buyer.~ These are 

specific acts you hould know 
about the prospectiv seller 
before placing an order: 

Ask These lmporta11t 
Questions 
• 	 How long has the company 

hem iri b1.isit1ess? 

• 	 Does th company offer 

t2dmicaJ' assistance? 


• 	 Is t11ere a service facility? 

• 	 Ar2 ma11ufach,rer' warran­
ties Jumdled through the 
compat1y ? 

• 	 Does the seller lu:we ormaJ 
return and refw1d polici 5­

• 	 .Is th re an additional liarg~ 
for use of er dit cards 7 

• 	 Are credit card char es lteld 
untif time o sl1ipme11t? 

• 	 What are shippir1 costs or 
ltenu; ordered? 

Reputable compu ter deaJe:rs 
wi.U answer all these question 
to your satisfaction . Don't 
settle for less wh R buying your 
computer hardware, software. 
peripherals and upplies . 

Purchasing Guidelines 
• 	 State as completely and ac· 

curale{y as you can what 
n1erchm1dise ,YOL~ want in­
cluding brand name, model 
mmiber. catalog number. 

• 	 Establish that t'1e llem i5 in 
stock and con inn shipping 
date. 

• 	 Con inn tfrat the pr-ice i as 
advertised . 

• 	 Obtai~1 mi order mimbe 

m1d identification of the 

sales represer1tt1tive. 


• 	 Make a record of your 
order, uotiti exact pric i;i­
duding hipph1g. datl'! of 
order, promis.t!d sliipping 
date and orderrwmb r. 

[f you ev r ha:ve a problem, 
remember to deal firs t with th 
ell r. you cannot resolve th 

problem, writ to liAJL 
ORDER ACI:IO U E, c/ o 
DMA, 6 E. 4 rd S .. · e"'" Yor 
NY 10017. 

This messag i brought to you 
by ; 

the MICROCOMPUTER 
MARKETING COUNCIL 
f the Direct Marketing 

Association, Inc. 
6 E. 43rd St .. 

ewYork, 10017 

,I 
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already-leacned behaviors. 
I also like the Mac' abiUty to nm 

smal er programs, cal led desk accesso­
ries while other applications are in 
memory. I can increase my productivity 
as. a. result of the ready availabi1 ity of 
these applications . They give me the abil­
~ty to work oo I.he Mac in the nonlinear 
way I do Lb.in~ on a desk. I may do one 
ta k: in my main applicat'on, anothe:r ta k 
·o a desk ~ry, and then go back to 
the mafa application. These are different 
from PC terminate-and- tay-rc ident 
program . 1 can just load a colJection of 
th.em into the Mac system without worry· 
·ng if they will conflict or which must be 
I ded first. It' easy to use them, so 
they 're ure to be used . 

I have a c.boioe of Ma hantwa.re plat­
form on which to run my softwatc, 
ranging from the ve:ry adequate M c Plus 
to the p<iwe;fuJ Mac lli. Because of lbe 
discipline Apple in i ts on for program· 
men, it:s softWllre will run on any Mac. 

ro11tifl!.l«l f rom ~ MAC 64 

But you' re up the creek unles yo11 can 
find a fr:'endly dealer who still bas the 
pa:rts and p~ you need and who i 
willin_g w pan with tllem without clwg­
i:ng an arm and ·leg. 

Compatibility and 
RAM Requirements 
Although there are parallels to thi in­
compatibility situation in the PC AT 
W'Orld, they're nowhere near as severe. 
With few exoeptions, I can tab any con­
temporary MS-DOS oftware package 
off the helf and have it run just fine on a 
circa-]983 IBM PC or compatible. i 
might need to beef up the memory a bit 
and add a more contemporary version of 
MS-DOS or PC-DOS, but,. with a mini.· 
mum of hassle , I can run the latest and 
greatest software on a 6-year-old PC. Of 
course, the i:tuatioo will get more com· 
pJicated when (and if) OS/2 be:oomes an 
industry stand rd, because I won't be 
able to run OSl2 application without an 
80286-bascd system and! plenty of mem­
ory. But ] already have an AT clone with 
3 megabytes of RAM. 

Aii.other •pet pee'o'e I have with the 
Ma.dntosh is the ever-increasing amount 
of RAM needed to do anything useful . A 
friend of mine lllSC:S a Mac Plu- for desk­
top pub j h.in:g. Allh.ough he had it up­
grad'ed. ewn his 2 megabytes just isD 't 
enough. The latest models of the Macin· 

A few programs requ.i.l'e a Mac II to nto , 
but very few . There is a consiS1ency of 
operation with 1lle barowarc as wen as 
the software-a fliexibiliey that aUOVll'S 
you to operate wjth a variety of coo· 
:figuration . 

For e:itample, some programs take ad· 
vutage of the ·e:ittra function keys on my 
M c SE to simplify tbe operations. But I 
don't have to have em extended keyboaro, 
be-cause Mac programs wi11 adjust to my 
exi ing hardW&rc . I don.'t have to config· 
ore hardware cards or flip the DIP 
switch.es o:n a M c. Cards added to a Ma.c 
II's Nu.Bu· wm oonfigure themseJ\'CS . 
The .ha:rdiWaJ'e js dcs~gned to tab care of 
:itseJ f, so I doo•t have to. 

Another th'ng about the hardware that. 
l 1ike is the netwo:rking support that has 
been part of the standard Ma.c hardware 
since Day One. Called LoealTrdk (nee 
AppleTalk) , it allows easy networking of 
peripherals like die LaserWritcr. Thi , 
standanl protocol bas n.ow b'ossomod to 
the poj11t where [ can.choose from many 
network implemt!ntmoos, all of which 

tosh II are C.Qllling with 4 megabytes of 
RAM, all amQUnl that's quickly beoom­
jng a standard. Wi.th l.Oday's memory 
prices, though, it adds quite a few bucks 
to the price. And many Macintosh appli­
cations rve looked at requi.re huge 
amounts of RAM while deH"'-ering virtu­
ally Ute idtntiatl foirotiorndity of DOS 
appfa::ations l:b:at need half the memory. 

Interface and Arcbilec:tu:re 
Trade-effs 
There' s no den.yiDg that the Madntosh 
graphical iDte'rface offer distinct advan· 
tages for nontcdmica] types who are 
leantin,g to use compllt:ers. But in my 
opinion, h, too, has limitations. As naive 
user develop into poWl:r u.scrs, they 
often find that they want aJternate mean 
of performing comm:oo procedures . 
And, as [ see ic, those alternatives. su.ch 
ais an opt:iona1 or switchable oommand­
Unc interface., just fll'en 't there . 

[n my view. th.~ Mac interface., thoogb 
slightly impro\'ed. still 'hoehoms you 
i:nto one set way Of iateractiflg with you.r 
System. Some commonly .reqwmd opera­
tions bocome a f"Cal Lrial. 811t PCs g:ive 
you a choict.. And if you 1C Uy want that 
Ma.c-like interface, there' s Microsoft 
Windows and Presentation Manager. 

I'm also unllappy with AppJe's grudg­
ing ~luctanc.e to open up 1he Mac· nto h 
architecture. To a ~. Apple made a 
stab at doing so im the Mac SE and H. But 
even nearly 2 ye,ars later, the add in 

keep the Mac metaphors constant across 
the network. So the skills I learned on a 
i.ngle-user Mac do not M\'e to be re­

learned or reth.011gh( when I use a Mac in 
a nelv.'Ork,environment. 

My Mac makes my work easier for 
me. That' the bottom line. I don't have 
to fight my machine to get things done . 
Ralher than describe the eel I I wa:nt .in a 
spreadsheet, I point to it and select il with 
a moose-click. I am telling ·the Mac what 
( want done in a way that is intuitive to 
me, rather than having to remember bow 
10 telJ it 1n a way the Mac will under­
stand. The intervening layer of abst:rac­
tioo is gone. 

While other macb ines may imitate th.e 
Mac' way ofdoing thing , I ha~-en 'ueen 
a.oy with the Mac' sophistication and at· 
tention lO detail . Until [ see s.omethjng 
bett.er, I'm sticking with the Mac. • 

Harry Cmu;r.>er is CEO ofComputer Sim· 
ulaud Sports, a Boston -based sports 
database company. He can be readied on 
B!Xclo "t.dlwn." 

choices are limited comparod to Uie tOOG­
sands of boards and peripherals availahle 
for PCs. And what's avaifabl.e almost al· 
WF1fS co:i:nes at waUet..cleari.ng prices . 

The last traw for individuaJ users 
cam.e when Apple made an U-out pu h 
to go after that eve:r-lucrative "Fonune 
000'' market. Suddeoly , the rest o us 
~re out on the street . Those without 
deep pockets need not apply. As I write: 
I.his, Apple has just ra:ised its prices for 
the Macintosh SE and IL Though the 
company ci.ted increasing RAM prices 
and heavy demand for the increase, l 
don't bu:y il. The Madrnosh is now out o 
my reach and, I'd gu~. oot of the reaeh 
of the vast majority of individual or 
maU~busi.ness users wh.o were the Mac's 

first e11thusiastic buyers. 
It' all more than a little ironic in a 

number of ways. Apple, a com,pany that 
got its start with a definite countercul­
ture thrust, has turned into a typical cor· 
pomte giant. Had i:t played its cards dif­
fe:1Cntly , theJC might be a Mac on nearly 
eve1ry o flee de: k: and in e"'Cry home in 
the U.S. Meanwhile, IBM has estab­
lished the real UUtda:rd by Opening up 
the architecture and makin,g PCs truly 
ubiquitous. ,. 

Stan Miastkowski is a BITE contributing 
ed'itor, dirtctor of K + S Conc.epts (a 
documentation and consulsing firm) . and 
tdi1or oftht ''OS Repon" newsletter. He 
can be reached on BIX as " slQJl/1l " 
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BYT E 

DITIO 

Why I Like 

the Macintosh 


Harry Conover 

Welcome to Macin10 h! Thatj 

.-;;.~...1.1 imple tllree•word salutation 
is the very essence of why I continue ~o 
use the Macintosh line of perso11al com­
puters my "tool of choice." En. mat 
·cheerfu ly disarming grocting, yoo rca]­
ize die ignificance of the concept ad~ 
vanced by Apple Computer: Computer 
use hould be a seamless extension of the 
ii$er• s eqiressi in . 

I remember my in.itia1 Macintosh ex­
periei.lee at I.he !984 rollout in Bo ron. 
The expression of h11.ndreds of people 
. itting '11 froo.t o Madnt~hes turned 
from puztlement to appreciation as they 
changed from observe:r to participul!t. 

fi.ve yea.rs later, the Maci.ntosh is still 
evotving. Theoore 'deas at the root ofthe 
Maci111tosh e:xperience are being main­
tained while Utis evo]ution is opening the 
door for u. er t.o migrate to big.her­
performance platform . 

Those are me global reason l CQQ­

tinue to use the Macintosh . They are sup­
ported by my real-WOJld considerations; 
ease of use of both the machine and its 
soft\\'8il':, hardware reliability and exten­
sibility, and consis~ncy across the board 
in t.erm of Apple• commitmen.t to the 
machine and to mcre:.ased prod:ucti\l'ity. 

Let's talk about consistency., since it's 
the springboard from whi~h a I Macin-

Why I Still Don't 

Use a Macintosh 


Stan Miastkowski 

On~ oft.hose "no-name" IBM 
......_~__, PC AT clones :its Oil my desk. 
I use it daily, and it does everything [ 
need . Why isn't ,Mac haringthesp cc, 
or occupying the place ·of hoi:lor? There 
are a variety of reasons. Heaven knows, 
I've been tempted. to buy one. 

Bu: ince l make my living with a com­
puter, I quickly came to the conclusion 
that the first Mac was crippJed ma.­
chine. Beai:use th re wasn't much soft­
ware for it aod it had onJy l28K bytes of 
RAM it imply wouldn't d.o the thing I 
needed. So I waited. 

An rm and a Leg 
The Mac S12 ca me soon thereafter, but 
the so tware still wasn't there for me. 

And as it began •o appeu, App e threw 
me a curv~ agaio wi.th the Macintosh . 
P us. At last, a powerlu.1 machine with 
the Lllen-unheard-of full megabyte of 
RAM and the first implementation of a. 
small comp1:1ter sy tern interface (SCSI). 
The Ma.c Phu was innovative. lt was ex­
cii.i:ng. Hut it was also ridioulousJy expen~ 
sive, ·especially sin.cc it appeared a:t lhc 
same time that low-cost IBM PC clones 
were beco:miag w"de.4.y awilable. 

The Macintosh Pius fostered an a.va· 
l.anche of usefu softv.:are and periph­
eral . But lhe act remained that outfit· 
ling a Macinto h to maim it really u~ful 
(e .g. , extra RAM, a second floppy disk 
drive, and a hard d1sk drive) brought the 
price into the $3500 to $4000 range. It 

tosh ta-'ik are launche.d. Apple has pre~ 
scribed some very high tandards or 
Macintosh developen- som,e may Sl!lf 
some very rigid ones as wel I. Although 
they foroe a certain amount of con trai nt 
on a developer, lbese standards provide 
users wilh long-term benefil . By aban­
doning I.he archaic command line inler­
faoe used in pre-Mac days and creating 
lbe desktop m.erap.hor environment , 
Apple has set up an atmosphere in whkh 
you will enjoy the experien.oe of truly in­
teracting with a Macinto b. 

You can easily see this verb-object 
type of processing when )'OU want to ob­
tain a fiJe or start an application. Instead 
of typing in a name andlor a path in 
which to find a file, you visually identify 
the object anc:I initiate an action (click on 
it). You could call this a primitive way of 
''transaction" prous .ing: Seled object. 
DoObject. . 

This oommOllality i extended acTI;l:&l 
the range of Macintosh appUcation . so 
that the ski.lls you learn .in on.e app.lica­
tion arc tran ferable to another. Thu , 
the Ma into h's LeamiDrg curve can be 
thought of as ..soft," a feature that m ,ke 
it easier to t:rain Mac users and reinfoKC 

ronti1111m oo ~MAC63 

cost easily three times as much as a com· 
parably equipped PC clone, and twi:cc 
the price ofan AT clone. 

When Apple roUed out I.he Macintosh 
SE and Jl , I was tempted again. But I run 
oooldn't afford a Mac. 

Anocher th i.ng that bothers me about 
the Mac' evolution is Apple's propen­
sity for leaving loyal users behind in the 
dust. To my mi.nd, if you don'( own the 
latest and greatest Maci.ntMh, you ba...e 
problems. Case in poi.nt: Model prior to 
lhe Mac Plu had 64K-byte 'I tern 
ROMs. But it waso' t long before lots o 
tb.e most usefuJ software reqruired l28K­
byte ROMs, along with al least a mep­
byte of RAM. 

Uyoo own a 512K-<by~e Mac or (beav­
etl foTbidi) a l 28K-byte model, 'JOO 've g-0( 
problems. or ~o mention the fact that 
these "oldies but goodies'' lurve 400K­
byte floppy disk drives. Since 800K-byte 
drive have been standard issue from the 
Mac Plu on, most software i shipped on 
800K-byte di .k . Usually, manufac­
turers will send you 400K·by:te disks if 
yoo return the 800K.:byte 11ersions. B111t 
ifs a pain,. and many compa.n.ies chai:ge 
extra for it. 

Sure, y¢u could upgrade }'QUr system 
ROMs , memory , and floppy dilik drive . 

cot11i11iNil on pagt. MAC ()j 

http:experien.oe


Enter The New Age of Electronic CAD 


Wi1h 1he n'('W llou~la C. D/ f.A.\1 
Pmfo. ~ional. ~ " l~'ln . pm can mm . prnienl] 
romputer·:tidrd ddgn \\llllout oj11gml'r 
hudgrl ~ rut without iuin1ntirn11~ mmu.h~ if 
rediuus trainil1Jl. Runnln~ on Lhc ppl e 
M;icln1o·h l'lu . ~E and II , the Prornional 
Sys1em frnm Dm1gl::l! Eh:."Ctrnni · e..wels 
in prirr/ prrfonnanre, hon lfv,lrnin~ w ru·s 
and ea.-;e of ust.'. 

' - ltie newest addition to thr Dou~las 
r. \IV \M line of pri n1cl.1 mru ~I ho~ rl.1 design 
and manufacturing systrms, the Profes ­
socmal )" ll'm is a folly i111l'~r.t1ed ~ n~ineeri.ng 
tool l.h3t "ill l:.lkc yuu fmm I.ht' schema.cir 
dnmin~ to lh~ final routed board. The oft. 
ware fe:uu l'l..'S full ro!or, unllmited mulci­

• TI1e v. ai t is o ·er for a po\verful, eas to use electronk de ign \.Vorkstation. 


layers nd .001" rolllrnl whid1 mft!.:cs surfao:: 
nu i.rnl t hnolugy ( \ff) and olh r cbffimll 
U5 ~ :a •nap. l'ro~ ional l.ayoul in ludes a 
IYilns prattr11rnt f~cility. Sd1cm-Jtic lndude 
Fully in1cr:1. ti\·e digil:l.I · lmulat1on alild n t li.~1 

g nenuion. flcxibk, mu~li·1nss, muter 
ro:m pl tcs the de.~ ~~n qde wiLh ~• 16 frJycr 
mlllin~ rapal:lili~: 

The nc"' agr of {'Jce1ronic \D hJS come 
wi1h the high re. o! ution :111d , peril of~ 
Ma in~o.h rngi11cerini.; works1:uio11_Ynu'II he 
de$ ~Jl" ini= your fir t cIr uit bo;1 rd ju-t 
min1.11rs aft ·r th Profes:sion:i.I S} . tM1 solt"-..:rt' 
has bCl'll loaded into your computer. 

In addi tlon. 1hc larlnto: h'. graphics ('jpa­

·er. Inc 

bili1ie ;tllow for powerful f m~ ~ h 
s the bHHy to trJnskr Prnfc sion31 

"}. lem d1,n.,i11~ inu IJna.I engir1eeri11rg 
dorum1:n1at[un. 

Compuccr·aided dr~ig11 ". s1a' t me:mt wbe 
tlm consumin!( :incl rnmplkmed. If your 
j)ll.'Sl!'nl C\IJ S}'5 Crm has w:it the hes! orynu. 
it m:ir he 1imc you enter Ull:' Ill'\'' age of 
det'trunic C•\n \\ilh the P''" rful. C-:'-~Y 10 use 
no~1was CAD/ (;l't rmfeS$ionaJ, ')'Sll'ffi. 

Tak }'OU r first ·1ep hy ordcrin~ :i full­
rratu r • Dt•nw. All (h ret' progmm s arc 
in ludeJ for jusl • l5. 

Call or \\Titc for morr infom1.1lon. ml tn 
p!~ce your ordfr. 

Douglas 718 di I 

E/tetlOJJ/t~ Sa Lea lo\ CA: 945n 
~ 415 ] 483-8770 



LabVIEW Instrumentation S·oftware.. 

Our Users Tell the Story. 


lTO~t\llttl 11'.'ffi 'G Ell'lT.\TIO,'I: 
Stm&Lr311d-S...uoerl 111\~N('.i of S.>111hi.1 e'l~nl 

lool<il~llU 
" 'I illt U'b\'IE'I'. I b"'~ rr­
.d11r..:l 1.stilll ·Lime for oat''.labl'I ,.,- Ill~ bHI l11•Jlc 
rontrol ~b (roro I~softo.'11:t't' tiwtl1 1h~ lt1' bff., 
111i m11im lo lttS than I wrim:n lo d.1 (or ~nl «1121 • 
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crclC' p.1" 1Q~ m.a"'- lln~ .'\ C-rPI fl · 

~~\ I ~'1 in h~ "'•14.lnc oo 
011troll.<"tj P"""" <'r ~w~ la(.).

i. ompuCl'lf' n •111 1rnll d .,~ ... 1 """' 

Lhe JWWio·<'r ~LllrC"nY."llil '! foir 

Eh r..-..c.' m.J n1n An:il11 • l.nd 
d1iru~.d IRK"' • •r'i litll(' 1tl"lfh ~ 
ri.and ~ r('"tlr iJ "'11h 1Jw '\:fl,. 

'110·1" bo_..it<I 

PU'!: ' I 

The Lnl'm1:. d T!ll> 

:I.I Alban 
" 1'101.0 ~1 Ul} t"Mli" r ·~ P" ri·· 
ff!(~ "111'1 pr1!f11~111Ull iR~ , -~ ''ll'c i A il ~l'! lM' up uv r 
~~!It ,.l"lUn~ our o,.n pp lk~­
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l11llll .ii pll fflld"ll"fl:' Mll'Clr 
A..nu • .c:n.a t k lt'fitl.in .~.KJV ~It' 

tOfltnLlllJfl'i. C'\olr.t"'d t't• nl['f\T 
'-'lud<"nl u1 l l'lt' rh~ "'Iii..,. DqM.11·

"'11rm.1.bCl1"111 u.- bi. tlldncnJ 
m<"nl . ttK"uctK" lhC' :em1n.J
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BYT 's Subscriber enefits 
Program 


our BYTE ubscription brings 
you a ,complete menu of the t £ 

in mjcrooomputer rechnology every 
30 days. The kind of broad-based 
objecti e coverage you r~d in 
e\'er)' · u . 111 additio11, )OOr 
~ub riprion carri:es a \'lleahh o 
other benefit'-'. Check ch check 
list: 

BONUS S 

AnnuaJ patall: I u · : In 
addici n to BYTE' .12 mont:hJy 
issues, ub -cribers also receive 
our annual rBM PC issue free 
0£ harget us v.rell as any other 
annual i u BYTE may 
produce. 

BYTE Deck.: ub ribers 
receive 6\re BYTE poso:ard 

k maiUn each )-ear-a 
direct response S)IStem for you 
00 ooof n informru:i n 00 
d'o'l!rtised pr,oouc through 

return mail. 

Reader Service: For 
information on produces adver­
rised in BYTE., circle the 
numbers on me Reader Service 
c:ard ,eoclosed in eaoh issue that 
,correspond ro the numbers for 
ch,. advcrti rs you lect. Drop 
the post paid c-ard in the maiW 
and ' '11 ger your inquir· ro 
c:he advertisers. 

TIPS,: BYTE' Telephone 
inquiry y -m i available to 
subscr.'bers \ ho need fast 
response from advcnisers. Aft.er 
obuining your ubscriber I .D. 
Ca.rd, dial TIPS and entt!f' ) 'Our 

inquiries. Yoo'H save · much 
as ten days ,over the response to 
Reader Service cards. 

Free Program Via BITEner: 

modem, valuable pmgrant 
1· ·ngs. here · no onnoct 
char~ for 1thi ser ice. 

ubscription Service: [f you 
have a -probhn wich o a 
qu tion about your subscrip­
tion. you Olay calI our rv ~ 
depattmenc roll-free ar 
800-42J.. rl..72 ( in w Jersey 
call 800-367-0218) during 
regular business hours (Eastern 
Tm ). You can lso use 
ub ripcton ice co obtain 

back i ues. houM you care to 
corr pond, u the foUowing 
addrc : P:O. Box 6821, 
Piscatawa , .J. 08855. 

Editorial Indices: Available 
1.h11ough our cuswmcr service 
department P.O. Box 328,. 

fan ock, " Hamp hire 
03449. 

PAID SERVICES 

fil : BYTE's Information 
, hang<: pu you on-line 24 

. . . 
stgn up 1. a microcomputer, a 
11nodem. and tdeoom01 soft­
"ii are. r fun.ht: inform ioo 
and Oo caU 1-800-217-BYTE. 

Pro ram listings: Li rin of 
program d11at accompany 
BYTE anic: are now avai l­
abt n Bi on di ks or in 
quarterly prin!OO suppiements 
(see reply cards ln ch · s, jssue for 
cost inform tion) or calll 
J~ 00-258-5485. 

Microform: BYT t av<1ilab! 
in microform rom University 
Microfilm Inremationai in the 
U. . and Europe.. See Ccm:ems 
pag for cost information. 

DISCOUNTS 

One•year ubscription at 22.9:5 

Two-year subscript" n at $39.95 

Three·><ear ubscripti a at 
SSS.95 

One-year group ubscriprion for 
ren o more ar Sl8 .95 each . 
(Call or write for dctails. J 

TOLL-FREE UMBERS FOR 
YOUR co 1 VENIENCE· 

u.bscriptions & Back l u : 
1-800-423-8272 
{in J.• 1800-367-0218 ) 

Bl , : 1-800-227-BYTE 

Program Listings Orders: 
1-800-25&--~4 

E"TE 
It's indispensab,le. 

You get a ro the 8YTEnrt houll'S a d.ay with our pee 
Bulletin Board Sen•ice which iai compi::nu conh:n:ncing nd 
a11ov you ro download, ia cTeo:ronic mail. AH you need to 



245 Work:log T~lhe:r 
hy .lk;C(glas Engtiban 
a:nd Harvey Lehrman 

.256A Where the Ai;:Uc1;10 Is 
by Terry Winograd 

261 Pl!.rHs and PlitfaHs 
by Jonathan Grudin 

267 Intelligent Software ~ts 
Kt:Yln Crowston 
and Thomas W. Malone 

.275 A Grroupware Toolbox 
by Susanna Opper 

I N DEPTH 


Groupware 

W

?~king togelher 1.·s not~ n.e':"' 
idea. We've been domg [I 
since the days of the hunl.C'JS 
and gatl:u:rers. And we• e 

done lots of "t at our \!lllioo workpJaoes. 
In fact, sometimes oooro.ioaLing tlle di f­
ferent parts of a woricgJoop so tha~ 1hey 
cam woric ~ogelher takes more time and 
effort than me job we' re trying 10 accom­
pl isll. 

That's where groupwan: comes iu. 
The purpose of groupwa:rc is to provide 
both structure and upport to ajd u io 
worki.ng 1ogethc:r. One definition for it 
migltt be "software for a group. 0 An­
other is "computer- upported ooopera­
li.vc work.' 

We a:re pleased to be.gin our [.n Deplh 
ecdo:n with "Woikiog Together" by 

Douglas Engelbart and Harvey Leht­
mam. Some of me earliest work in <Xii lab­
ora1ive work syst.em:s was done by Doug· 
las E.llgelban. and mis ·rticle defines the 
elemen.t mvoJvcd in groupware an.d dis~ 
ousses tile i.mponan.ce o both the tool 
and the hruman e ements . 

ln " Where the Acticm J ,'' Te:.rry Win· 
ograd looks at the spedfics of o:oe type of' 
group·ware system, am actioo-i;ioordina:· 
ti:on system . One part of working i.n a 
group is, quiite 11at111raUy, coon:finatitng 
the actions of its ,.. riou members . It's 
~oteiresting to see how a groupwax ys& 
tem c.an actually help you do that. 

"Perils and Pi1faUs" by Jonathan Gru· 
din p:RWides insight inio the pn>blems, 
many of them peop?e problems, that you 
can e.ocountu in uyi11g to create gJOOJ>" 
ware or moonverti ng a product imed Ill 
indiv · d.uals to ome for . group. 

In "lmtelligt:m Soft ware. Agenu;," 
Kevin Crowstcm and Thomas W. Malo.l'le 
disco the various re carch efforts 
under way in. using tllc tccliniqns ofarti­
ficial lntcUigencc to enhance Oie capa.bl.I& 
hie.s of yoopWBre. 

And then, in "A Groupw re Tool· 
box.•• Susanna Opper takes a look at a 
variety of microcomputer groupw re 
product . Thi article, im effect, contains 
tai month.' JCSOUrce guide and more. 
It's not just a pnxiucl: listing; it includes 
exp] na~ ions of each product a weU , 

While the co:noepts behind groupware 
may mot be .new, the application of thnsc 
concept in the microcomputer world 
ccnainJy is. Willi a the research 1.mdcr 
way, yoopwarc can only grow and ex­
pan.d . Pe1ha;ps we' II e~1entually lea m co 
p]ace cooperation. above compe-tit io:n 
afrcr all. 

- Jane Morrill Ttl1.~laar 
Senior Technical Ediror, fn Depth 
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-x~ MICRO-CAP Ill: /f 


HRD-GENERATION INTERACT VE 

CIRCUIT ANALYSIS. MORE POWER. 


MORE SPEED. LESS WORK. 

MICRO-CAP m;~ the third gen ration Modeling power leap upward a: 

of the top elling IBM PC-based im rac­ weU, to Gununel·Po n BJT and Level 3 
th~ CAE tool, adds e\ [)n more .accuracy, MOS-supported,of.cour e,. bya built-in 
speed, and implicit)' to ci rcuU desi<~n and Parameter E lim~uion Program and 

im latioo. 
 ."\tend d tandard parlS Ii brary. 


he program' window-based opera­
 TilCrc' upport for H rculcs; CG , 
tion and chemaHc editor make drcuil MCGA, EGA and VGA dj play ·. Output for 
creation a breeze. And up r-fas1 PICE­ la er planers and printers. And a fol mor . 
like routjnes mean q:ui.ckAC, DC J{)urier Tl cost? Just • 1495. Evaluation ver­
and U".ID tent anal} is - right from ion are only 150. 

chemalfcs. 'ibu can combine simulations 
 jl;aturally, you'll want to caJJ or wrHe for 

of digitaJ and analog ircuits via integ;raied a free brochure and demo cJjsk. 
switch model and macros. And, u i.ng 
tepped compon nt value rapidl. gcncr­ S<'be-maNc t'l.lilor 

:u m:uJhple plots to fin -tune your circuit· 
We've added routines for noi - impe~ 

danoe and conductance-even Moote 
Garlo routine for ·tat.i Heal analy i of 
product'on yield. Plu algebraic fonnula 
parsers or plotting almost any desired 
function. 
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I N DEPT H 

GROUPWARE 

Working Together 

The "human system." and the "tool system ,, are equally 

important in computer-supported cooperative work 

Douglas Engelhart and Harvey Lehrman 

T 
be eme.rgem:e of the 
person~I computer 
a a ma1or presence 
in the 1970 and 

l980s led to tremendou in· 
creases in personal productiv­
ity ancl creati . ily . H al o 
cau.sed setbacks in the devel­
opment of tool aimed at in­
creasing organizational cffe.c­
tiveness- toois developed on 
the older limesharing y ­
rems.. 

To som extent,. the per­
onal computer was a react.ion 

to the O\'Crloaded and frus·­
trating ti me: haring system of 
lhe day. In emphasizing the 
!)O'Ner of the individua.I, the 
personal computer revolution 
turned its ba k on those tools 
chat led to the cmpoweri~g o.f 
both co-located and di trib­
utcd wo:rk groups coUabor t­
ing simultaneously and over 
Lime on common knowledge 
work. 

The .introduction of local~ and w.ide­
area networks into the personal com· 
pule:r e1wi ronment and the de.velopment 
of ma.il sy tems are leading toward some 
of the direction explored on lh.e earlier 
syslems. However, ome of the experi· 
e:nces of those earlier pioneeril\g sy rems 
houJd be con idered iu:tew in evolving 

nev.<er collaoorative environments. 
Computer upported Cooperath1e 

Work (CSCW) deal with the tud and 
developmen1 of systems that encourage 
organizationa] collaboration . Mo t 
groupware produot.s fa J uader Lh is clas­
sification. CSCW projectS can be classi­
fied into three calecgories: tools fOF aug· 
meo( ing collaboration and problem 
solving wiLhin. e. group geoyaphicaUy 
co-located in. rea1 lime (e.g ., Col.ab al 
Xerox Palo Alto Research Center): real· 

time tool.s for collaboration 
among people who are _geo. 
graph.ically di trihuted; and 
tools for asynchronous col­
la,boralion among teams dis­
tributed geographically. 

In our wor ·at lhe Augmen· 
tat kin Re.search Center (ARC) 
at the Stanford Research l n­
stitu1e (SRI) International be­
ginning in lh.e mid-1960 , we 
de eloped a system called 

(On· ine System) and 
tools that upported these 
fo:rm5 of collabonllion. How· 
e\-er, we p.laced the greatest 
emphasis on collaboration 
among people doing their 
work in an a ynchronous, 
geographically di tributed 
manner. 

Our originaJ goal at ARC 
was t.o "augment" individuals 
doing .knowledge work. (See 
the ie.xt bo~ "The NLS/A11g­
ment Architecture" on page 
24 7.) In. fact some of (be 

tool , iechn.ique , and ar'tifact we devel­
oped th.en ha\'C become widely used in 
personal c-0mputer environments. Thee 
include full.screen windowed edi·ting 
:}'Stem , mouse-controlled cursor , hy· 
pertextual I.inking of documents, and 
con istent user inle·raction across aH as· 
pects of a system. A timesh.aril\g S)'' • 

~ems and then wide-area ne1works Cuch 
c01t1t1111.M 
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as the AR PA ET) were introd,uced, the 
domain \:'i'C ~m:m;pted 110 , ugment wid~ 
ened to i,ncl.ude grcmp ooUaborati ng in 
1llc same p1aee as well as over dista:noes 
brid:g,ed by th · metworks a:nd over rime 
bridg,ed by [OQls for creating a recorded 
dialogue m ng I.be 001 lllborators. 

One of the key st:rategies at. ARC was 
the 11otion. ofboolSl.rapping: making use 
of avail.able 1cch11.ology to cree,te tooJs, 
tech o iqu es. and me lhodolog ie for 
knowledge workers jo general, and the 
ARC group in particul111r, to use in fur­
lheT devel,opment of I.he tools. We served 
as ch.e de1i1elopen of the t:echnologies, a.s 
>l'i':ll as Ole :ubjects for the analysis and 
evah1a:lion ohhe. a.ugmemtatioo system we 
had bull deve1oping. Many of the u~­
lace fealure: of the S)'stem appeared in 
fancier dress as bit-mapped graphical 
lrardwai:; chat became available fir t al 
Xemx, then later, much more widely al 
Apple. 

Whi e it was ex.citing to ·see bits and 
pieces of Lhe original NLS, now called, 
the Augment system, appear commer· 
ciaJ ly ·over the ,ears, many elements o 
lhe system' . ooo.ceptual core have only 
recently been recognized: oollineedjtors 
(for ea rt 1rumipulation of ideas)· hyper· 
textual linking capab'lities fu.lly inte· 
grated into· the system~ a system of ~­
corded grol!lp dialogue that transoeo.ds 
most mail systems~ user programmability 
and customizabillty of the system; a:nd, 
mo t im~rtant, tools for augmenting no~ 
just individllal knowledge worur:: but 
also teams of people both coresident and 
distr.ibuted O·\'C:r the wor.ld intera,cti ng 
l.hJ'Ol:lgh a networked envi.ronment . 

We thought that sllccess in creating 
tools for col labo:rntive knowledge work 
·was esse:n[ial ~o [Jle necessary evolution 
of 'WOtk groups in irncrtaS.img]y knowl­
C:dge-rkh societies amd to ~nc.rcasilrlg or­
~oiizational effectiveness. Until the re­
cent growing interest in CSCW, most 
developers limi1cd lhefr analyses to tech­
nic.a~ issues and 'gTiored the ocial and 
org:mil:atio:nal implic.ation of rhe intro­
duction ·of the.fr tools; such con ider­
ations wen!l, however, key to our work. 

Tb.ere is growing recognition th.at. 
some of the ba.rrkrs l'O acceptance of 
ful y integrated sysimn for al!lgmenting 
gt00p of kn.owledge wor~.ers may be 
more ignificaotly oci a I , not ole~y 
1ech n.i,cal. The availability of rapidJy 
evoMo,g new tedumlogies impl)cs 1the 
need for concomitant evolution in Ilic 
Vi'3}l'S i:n which work is done in local and 
geograph icalJy djstrib1:1ted groups. 

ARC ,experienced this phenomenon 
continuou ly . The bootslrapp~ng ap­
proach so important ~o the continuing 
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e~d11tion ohhe sy lem,. caused us lO con· 
tanOy u.ndercul our world: As soon as 

we became used to way of doing lhi.ng , 
we ~p]a~ylarform lo whk-0 we were 
jUtSt becoming accustomed . We o.eeded to 
· earn new roles change ani1udes. and 
adopt differeml methods becau e of 
growth in. the ttcbno1ogica1 sys~m we 
ourselves produced. 

We brought i:n psychologists and soc ia I 
sc'e.otist.s to serve as observers and facHi· 
tato:rs. They were as important to OllT 

le-am as, lhe hani'Wareand so tw re devel· 
open. The mill'tam;:e (0 change. whk,Ji 
we soon realiized ·~ an essential part of 
introducing new technologies inlo ~ tab-

We brought 
in psychologists and 

sociologists to serve as 
observers. 

Ii !bed organizational seu ings, and the 
Jl6YChological a:od organizat'onal te:n ­
sio:ns created by I.hat re: ist.a11,ce were a:p­
p~noent in ours.elves . We were required to 
observe ourselves i.n ,oJd.e.r t.o ctieale .ap­
propriate methodo'.logies and procedures 
to go along with our c~·olviog computer 
~e.clmologies. 

Our lab was concerned with ausmen& 
talion, not automation. The choice oflh i 
temi was sjgnjr"JC.ant. Aspects orheT than 
introducing new technol0giea tool inm 
the work pace (e.g., conve:nLions, melh­
ods, and role ) arc ail least as impor1ant to 
the ~mcces of any CSCW system. The el& 
egan.t tools available now and in the f:u ­
tu11e- s\lpedati,,.e graph.ks, rtificial in· 
tell igeoce enrices, md so On- on Iy 
make sense in an jriLegrated woirk:shop of 
tools in which info mat.ion may be ex& 
changed. The too1s in such an integrated 
workshop need to be conceptuaUy a:nd 
procedura ly consistem. 

We c~pect that as tools ate imroduced 
and used, a co-evolution w' ll occur be­
twee:n the tool and the people u i:ng 
them. Thus, WYSIWYG system easied 
We accepta:nce Of c:ompU:ter Sj'!teDlS by 
n.o.ntechnical ly oriented userc • b~r, 
these systems produce a map of what yoo 
would we OD pa.~T as opposed to a by­
perrlooume:nt with structural Hnks evo v­
ing over time. We are now seei,ng the in· 
creasing acceptance of olher prese11ta:1io:n 

n10taph.ors (such as Apple's HyJ)C'.rCard 
and Owl lnternationa.l's Cuide) incorpo­
rali -.g some of the nonJine.a.r IiJ11k ing ca· 
pabilities that were present 'n Augment. 

The architecu1re and chaiacler of 
Augment v.re:re direclly oriented toward 
augmenting the capabiJ ity of humans 10 

delll wirh tough kn,owledge work and to 
process effectively Lhc Ja:rge voJu.mes of 
imformation with which knowledge 
\lo'Otkers must de l. A subgoal was to sup­
port active collaboration among groups 
of \\'OJkers. To gain ex:perie-noe with the 
issues and. needs associated wilh th is 
.l!lppor(, we de...elopi:d and opem1cd the 
'ei.W'Ork Information Ccnrnr ( lC) for 

the original ARPA ET u er nd rc­
Sie.arcber community. 

Creating a Collaborative · ystem 
The following elements arc neoessairy io­
gredienlS in a sys-item designed rn support 
co11aboration in a oom.muruty of knowl­
edge wo.rkers. The sequence repre ent 
llJil explicit progression that begin with 
tesl,ed techn.ique who e " cuhural 
hock" and fi na:o.dal investment are rel · 

atively low~ i,t proceeds 1h100gh paoed . 
open-ended evolution Y.'ilh time. experi­
ence, and perceh•ed: payoff toward tools 
and teclmiqucs tb t invoJve a greater in­
vestment in both financial and social 
areas. 

• Collaborative dialogue. Compu1er 
rools for lh.e compooirion of messages and 
for 'I.heir ubsequem reviewing, cross­
referendng, modification. transmi i-0n, 
storage, ind~1ng, and full-text retrieval 
re a necessary part of a CSCW sys1em. 

A "me.s age"' in su.ch a system can be of 
any leDg~. h can contain fonnaJi2iod ci­
tations pointing to specifu passages in 
prior message , so that a gl'04.lp of related 
me ages be.comes a :network of r,e­
coroed-dialogue con1ributions. 

There s.hould al o be automatic me.s­
sa,ge deJivery> full cata.loging and index· 
ing~ on-line accessibility both ~o ml'!SSlige 
notification and l'O ll1e fu 11 text of an 
me sage: ; nd OJ)C'n-ended torage of the 
dfalogue record . These ervices ·en.able 
a community of people who are distrib­
uted i.n pace and tjme to maintain effec­
tive, recorded, collaboraLive dfalogue in 

manner lhal quaht.ativcly differs. from 
mo.st ordinary elect.ronic-mail ¥Stems . 

Wilh Augment, rea.1-timc. remote dia­
logue (te'lecoof-e.~ncing) was supported 
by a "shared screen" facility throu.gh 
which users could "link up" lheir di • 
plays; each party lo die I ink s.ee a com~ 
mon display view. Any party l.o the li:nk 
1s able ro pciot to or control or execule 

Wflliilutd 

http:throu.gh
http:gl'04.lp
http:graph.ks
http:transoeo.ds


I N D E P TH 

WOR.Kl G TOGETHER 

The NLS/Augment A ch· ecture 

T he. On-Llnc System, or LS, was 

d:e i.gned lo up,port member 
working jo varied discipli11cs, including 
software engineers, managers, a.od so­
cia.J scientim. There wete cote tools 
used by an these knowledge workers, as 
we.11 as spccialiud tool developed fo 
panicU:lar requirements. All the tool 
shmd I.be commooality o( design prin· 
cipJes that W'C lbougin essential to the 
success o v..ihat we termed a lcnov;•Jcdge 
workshop. Early development began in 
1963 and proceeded until 1976. (See 
photo A.) 

The p~ica] mvironmtnl on Which 
Augmenilltioo Rcsuroh Center (ARC) 
members (and coJJaborat:ors aero the 
oountsy) worked evOJ\\cd along with oor 
system. and eotttma.I ly a...ailable technol.T 
ogies. Ba.ck. wbc th.e project tarted, 
displ~ te.cJ!nologie we-x extremely 
primitive~ Mo l people were &tilJ lliSing 
punched card and paper tape. Pew 
computer usen: bad di.reot access 10 a 
computer. 

A Kevolut:ionary Console 
In that contCXJt. Lhe LS lcrmina.ts wetc 
especi Jy revolutionary. Tile di play 
consoles were equiwcd with typewrlter­
likl!i keyboatds, a five-finger lkeyset for 
ooe-han:ded c.ha:racter input . and a. 
~. invented in. our lab,. for cu. r 
oontroJ (soc photo B) . 

The byset was useful for most .mcm· 
bus of ARC, a commands were gencr· 
a.lly recognizable by si.11,gle-cllaracter 

mncm !Dies with appropriate feedb k 
provided by lhe ystem. Mo 'l le m 
members became proficic"nt at one-hand 
tcm input Lcav:ing; me other hand avail· 
able for CUIS()(' oootrol by .moan of the 
mOl.lise as ·ll'ley mOlo'Cd through lbc in· 
forma'l'on pace on their t.erm 'na1 
sctcen . 

Initially st~ we~ generated on 
smalJ CRTs i.n our machine room and 
U'IUllslllitted via ckxitd-ciiwit 1e1Cvision. ro 
Ifie ARC wod:: mtioos. LaU!r on., as chlir­
cier-basc<I displays beca.mc oommcr· 

ci · ly available,. we created e:tlcnud 
!:loxes to lhose tenniml fol" attaching 
m_V;e and kc:yscts and ooo.trolling the CU:F'­

sor a.00 SiCReO updates in the manner re­
quired by our essentially DOOlinear sys· 
tern devices, wh.±cli. were dcve.loped 
prtncipalJy as "glw;s tcldypewritc . " 

Those bcws, « inc processors, were 
eventually made available lo users r;wer 
lhe ARPANET so they could cx:perieooe 
lhe disp~-bued VCl'S'Wn of NLS. How­
ever, because of the ioi.tiaUy Um.lied. 
avaiJability ·Of displS}IS, we also c:rcatcd 
a typewriter vcr i.on o.f the y tem 
(fNLS), which had oo.mpletemapping 
o 1hc d]spl.ay NLS (DNLS) i·n1erface 
and permitled. ready aoocss.to informa­
Lion across the couotry through the then 
ino:re cost..effec:live typewriter ~er­
minals. 

NLS was Ille core wort:: hap softwate 
fl icatioo. sy ~m. It ccnte>.red aroo:nd 

Ute compo il·on, mod·fication, n.d 
$ludy of s1 ruclu red teJ:t11aJ material. 

Graphics were available in pnmJU\'e 
manner oo the e rly ICrmiMls; Ille laier 
line·proce or·ba ed ystem mad:e 
graphics available on additional, e.l.ter­
nal. graphics displays. 

Tb.e type of bit-mapped graphio. sys. 
Lem and bard-<:opy printers readily 
available today wei:e not available LO us 
at lhe lime. althCM.1gh later evo'lutions 
of oor file-system cootw an:hite.ttun:· 
could accommod1ue graphical e1uilies 
as data nodes. Moreovcc, lhctcwe1e im­
portant areas associal.ed with the t~t 
d main that needed explo tioo. 

Hietatdlkal Structure 
The under.lying NLS document archj­
teCl!u.re was 'ltieran:hicaJly structured; 
th.e struotu.re .of a file was cparated 
from its o te:111. Originally, oootent 
oode wel'C trictly ·1extuaJ in natiure· 
eventually, each st:ruc111nl mode ~­
ferrcd to a: property list o C011ie-nt :nodes 
of varyin,g types, indu:di:ng other bier~ 
arch.ies (i.e. , text, graphic • ood.c, and 
soon). 

The .structure made for rapid naviga­
lio through the inform tion p cc 
Cl'Ca.ted by afileorc:oll.ection of files. Its 
complexity wa hidden from nov'ce 
usen (who didn ·t need lo know abol.it ii.s 
implemenlBLion and, i.n fact, could ig­
nore the hi.crateby iftru:y wisbed as Ibey 
cnatcd linear documt.ot in the NLS 
editor}. 

However. more sophi lica.led users 
conlbwtd 

PhMo A; A 1985 augme11ted 
muting_ Thi amfigura1wn js 
similar ro mor.e .cufff!m systems, 
such as Xerox PARC's C.oLab. 
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could addrcs s any point io ny file 
throughout a network via a link-a syo­
cact ic addrus, whi:ch could be em~ 
bedded anywhere in ot.lier files. 1bGse 
~i:nks ~re essentia1 to 1tte first imple­
menlalioo of Lhe sort of syslem later 
called hyperte c by Ted cl cm. (Su 
the October BY1'E.) 

The basic node man LS fi.le was a 
tatcment,•most ofl.en used to represent 

a pa~pb in l.exl, . roe of code in 
program. The u.ser could impose fillers 
on lhe content or struct:u re 1.hWlilgh tools 
either built. into Lhe system (view .s.peci­
f"icatio.ns) or imna]led lhm111gh a user~ 
program.ming taci~ily. Tti11s. o er: 
ooukl look al a. particufar !lllmbcr oJ 
lines of those ~at.em.cc: al . pac :icula.r 
level in a. file. Thi facility was .imilar 
to dlose in iiiOsC.alled idea process.ors, 
such as Li.ving V:ideotex~ 's More. A.sso. 
ciated with each statement was the date 
and time of ilS last ed il w; wen as 'll:ie 
identifier of die community member 
v.•bo created or edited ii. Dooum nt fil­
lers over authon and time could also be 
installed. 

Becaui.e of the col labo:rative na:n1re of 
the development of NLS, LheRl v11CJC 

loo! and corwcntioo for group author­
ship. Only ooe person could. have write­
.access lo a file at a ti me. Other team 
members ooul<I have read aecess lo me 
me, miaus Lhe edits currently beiing 
made. A rock WfllS placed oo a filt being 
written; if iinocber i.e m member 
cessed the m r atte:mpte.d to write on. 
it. 1lhat penoo wciu d be told who had 1he 
~le locked. 

Photo B: A. rfispln-y NLS 
H1YJr/csta1iQ11 with vjdeo overlay. Note 
1h.B chord Ire seJ input dtvic~ used 
as a rupplemmt to the /iu!yboard. 
(The mouse muy be see11 in 1he 
video overlay on t1UJ screen.} 

A Var ty of'Ji'ools 
NLS had roots for moving 1i1'11:tM.1,gh tht 
.information spa<ie ming the mou c l.O 
select locations on the crccn er the .a,d­
dlress:ing capability (using the l ot syn­
ua) t.o specify locations not di reedy ae­
ce s"blc rom lbe reen . You could 
jump to localions related t stnJctural 
entities ( u.ccessor, predece$S(lr, and so 
forlh), or you «M.lld jump via Jinks by 
po' nting to a t~ual Iink in a flle ouyp­
ing one in ·wben prompe;ed. Users oould 
have up m eigh1 wiJndCl!ilo'S on a SCl'CCD 
wid:i d1fferenl files m difftrem paris. of 
the same 'files visible. Makria.1 coWd be 
copied acm .. indows. 

Programmers bad acces to an.umber 
1of languages ~ ere 1ed: Tree Meta OJ 

oompi.!e.:r-compil.et. was u!Secl' to bool­
scrap us onto ditferen.t mach in.es oms 
940, PDP*lO, PDP-l 1, and DEC 20) 
and lO eruie !he thcr oompilm and 
semblen we used . LlO wa1; bloc ­

tr11 tl:I red l ogu.aige wi tl'I p nern­
ma~ch ~ ng a111d 5tr~ng-cor.1struc~ion 
.fadii(es. The same paw.em-maiching 
synta:t was used by 1.ess oophi.sti.cated 
users to generate :fillers io tlie co •C 
"" · rkshop. The Cooum.od Meta Lan­
gu~ge (CML) was used 'o create user in­
re:rfnces that we:m i.lidcpeodent of llinni­
n I ype (display or 1ypew:ritc:r and . 
iudivid111aJ 1.1 <lr preferences . CML 
gramm r.; were interpreted . Comc~lwJ 
cnrries into symactic and siemutic help 
~em ~ gc:nernttd fmm the ·CML 
gramm rs. The Output Prooesso:r i.nter­
p~ed a mmp,Mhensivc docu:ment-for­
m11ttin,g Language. 

Progi:iunmer ·. coo~ look 111 procc­
dllJCS on che dispJ "i and, enoolilnlierl.~ a 
reference 10 an her procedure. ju mp to 
it. lfit was !'IOI ilhi·nthe cun:cnll;i pen 
ne. the jump mo place ind~rcctly 
11hroogll a procedure catalog utom ti­

lly generated by I.he: u1omated pro­
gram rn.iramo. 

The p.mg;ram Iibmriian opertiled over 
j' ~em databases ai night or whenever 

it was ~n:voked). If a oode file bad, been 
modified , i would be 11u1om1urically 
compired; ifall oompiJ' ti. took pl oe 
wi!.houl error (errors were recorded in 
otber LS lies), a new S} tem would be 
linktd and created. The c~iakig ·WD:S 

orted alpbabetica:lly and., in 11.ddilio11 to 
links to !he files eontai11ing ~e. proce­
dures. included ccmu:nent and caU i:ng 
·~u.eoee lhat wc:re extraeted from. the 
procedure.. 

Prog mmcrs oould view and llIDdif;' 
procedure , compile them i ndepe.11­
den.tly into their own address spac~. 
and aut.omatk.a.lly • reptaw" Lhll' ex iSl­
]ng ve:rsions .of me p:ma:dum in lh 
system m IIy out variations. Uscrrs could 
iin.sta.I I (aucomati.c 1l"i when emcring U1e 
) 'Stem) alccm tivc ~'« ion C talld rd 
sy tan procedures. A symbolic dcbug­
gcr cocdd be coUcd up in 11 stpatali! :in­
dow, and brea kpoi o could be et by 
pointing · t proccdu e name in. lhe 
ootce--code me wilh the moo e. 

We had tool ·for creating reoomcd di­
· logue wilb other users: Our Joomal 
provided the USWI I messag,e-passi.ng fa­
cilities avail ble on otliet timesharing 
and n:etwurkcd systems. However. V.'C 
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coo.Id lso ubm:it la,rgcr document or 
parts of lhem for pemuuicnt tora,ge aod 
~tricval or for the informal ion and c:al­
1 l'>oralioo of ol.hu users. Shor1.er me ­
sages could:be tra.nsmiued directly to a 
use;r's Initial Pile (the file seenon entcr­
iag lbe ystem, imilarto lbc desktop on 
cu.rrc:nt ys1em ). Ciiad l.O large 
documcols. would be delivc:rcd. · 

On eeing one of tbo c cilaUon , 
whi b .included link to the docu..mcot' 
!ocation in the Journal, a user could 
jump to that document . The dOCllments 
in che journal v."CIC pennammt, read:­
orny i'C'C:Ofd Of the dialogue Wilhill. the 
community. Link to th.ese documents 
v.-e:re cre..ated. and evOlvingcommentary 
on lhe design and implement t.ion i ues 
we:rc always avai.la:b _These fi dlitie: 
are simil.il:r lO th.ose currently advocated 
as "hypertext publishing s, rem ." 

S also had tools for interactive 
real-time collaboration. Fo example, 
users coold link their terminals together 
and share ~reens; this mad.e it possibI 
fo lhem i.o view the same material .and 
co aboratively edit it. 

A the ARPANET became a.vailabie, 
we were a.moog, its fim users. We found 
il necessary to tum the network to the 
th.en uniqu.e characteristics ·ofour high­
ly i teractive :)'Mani. It '!WI also useful 
to ,separate lhe: rchjteclluc of the sys­0 ·
tem im 11 front end (which h ·ndtcd the 
u.ser-in!erfaoc int roons) and a bac 
e.nd (which handte<I the e~ecution or 
commands). 

The front end oould open~e on 111 sep­
arate machine d commun:icate with 
bru;:k-.end rcsounics through a netwo k, 
Commor.ily u..~d resoorc,es ·oould be n: ­
ide:ot on the from-end machine; r,e. 
sourocs that " re most usefully shaRXI 
wou d re ide on.the back end. 

We alSQ created the N twork lnfor­
malioo Cente:r (N C) al the Stanford Re-
ean:b fo 1:itu1e to serve as a_11 informa.­

t •o o re ·ource or the emerging 
ARPANET. We used Oll!r roots to create 
the ARPANET Re ourc.e .Di.rectory, 
which was made available in both on­
lioo and hard-copy form. 

NLS ·ocluded facilities for document 
dev·e? pmcnc, produ.ction (including 
early compute ph<>1otypcsctting faciJi. 
tic ), and control. These facilitie ino t­
poratcd ~ools for successh-e n:fioemenl 
and edit"ng by teams or writers. editors 
and rnvie'Mt!rs and were built ·Oil other 
parts of che core \\"otbhop; such as the 
editor, Journal, and program:ming 
cools. 

any of 1.he capabiUties of the work hop. 
Such ca.pobilitics as ume a .high degree o 
re ponsi..,enes and bandwidth in lhe 
co:mmunicalion ch!llllnel in order to sup­
port the high degree of interactivity i.n 
the s,ystem. {Our developments in this 
area .required exiten i ..,e tunfag. o lhe 
original ARPANET algorilhm .) 
• Documtns development , production , 
and control. Thjs system capability in­
cludes tool for composing, tudying, 
and modifying document draft and for 
high-quality photocomposition. (n addi­
tion <o the page-layout cools that have be~ 
come w:ide]y avaiJab e Augme:nt offered 
tools for collaboration between. SC\'Cral. 
authors and editors i.n tile proce of 
evolving a final draft. The e included 
l,ools for controning changes. new ver­
. ion distribut ion,. aoo. automatic index 
ge:nent.ion fo:r complex documents or 
sets ofdocument . 

Page-layout. programs such a Page­
Maker have enl.Crod widespread use in 
recent years. However, the lOol · or coJ­
laboralive cont:l'ol of other aspec of a 
document's evol11tion are equally impor­
t8Ilt. Augment perm:ittcd esi.ablishi:ng su­
pcrdocument that were hypc:rtexrua.lly 
linked combinatio:nsoflhe whoJe or part 
of many pieces of i.nformatfon. Thi link· 
' ng .implie and reflect underlying 
meaning in ways tllal mere type: elting, 
wb id1 dea Is. primarily with layoo.t, can· 
not. Whil.e the type.~t. WYS[WYG vi w 
hon.Id be avail.able, it i.hould not be th 

only way to iew a document in its Jarg.er 
~n.se. 

We also a ume d:te need or tool to 
aulhe:nticate 5ubmission5 and comrnents, 
provide adm.ini:ttrative support to ed:i­
to:rs offer sequential delivery and track­
ing for approva'I chains. and. show auto­
matic "ticklers,., to those who do not 
re pond to reque ts for comment , modi­
ficat ions., and approvals.. 

A backlinkiog facility wjtbin the re• 
corded dialogue ystern i also nece ary 
to handle upersedjog o old documents 
by new . R.ec.enl version of the Augmcn1 
Journal provide such capabiUty, per­
mitting user to request cur.rent or older 
vc..rsions of an evolving document. 
• Rese.a.rc/1 in1elligence . T.be tool ·with in 
the Collaborative Dialogue Support Sys­
lem for c.ataloging and .indexing i.nter~ 
nany geo.ernt.ed item . should also sup­
pon managing e:aemaUy generated 
item -bibliography, con(act reporl , 
cBppings, notes, a:nd so·forth . 

With centrally supplied (and hence 
u.niform ly avail b?e) ervice s.uch as 
lhese, a com:mu.n.ity can main.tain a dy­
namic and highly useful "intelUgence" 
database to help it stay up-.to-date on ex­

1crnal happe.ning thal ar ect it . Cll t.ioos 
of external item from within lhe inter­
nally generaited dialogue base, in the 
form of annotations , wm.mentary, or 
supportive reference"5, offer computer­
s.en ible interlinking of the external in­
formation with the inten:ml information 
and faci!ilate browsing , retrieval. 
searching, back-citation, and !>C> OJI . 

•· Community handbook developmenr. 
Thi include e.xcending thi r search 
se.rvice toward the coordinated handling 
of a very large and complex body of 
c!ocumen1ation and its associatod exter­
nal rcfereo es . This material , whCD inr ·­
grated into a mooolilh ic whole, may be 
considered a " super:docurne:nl." Tools 
for the responsive devel()pnie,nl and evo­
lution of uch a supcrdocument by many 
(di ributed) individuals within a disci­
pline- or project-oriented commuoity 
coo Id lead to the mainten nee of a ··com­
munity handbook, " a uniform, com­
p!e:te, con i tent, u~to-da1e intcgr ·tion 
o the special knowl«lge representing 
the cu rrenl stat·u of the community. 

The handbook would include p.rinci­
ple s, working hypotheses prac1iccs , 
glossaries of special term:s, standards , 
goal , goal statu , suppo.rtive argu­
ment , technique , observations, bow­
to-do-it it.ems, and so forth . An active 
community wouJd be constan1Jy involved 
in dialogue concerning the cont.ent of its 
handbook. Con.stanl updatjng would pro­
vide a " certifi«I community position 
structure" abour which the real evolu­
tionary work wouJd swarm; flexible (OOls 

for on-line naviga:tion and view genera­
lion would be very importat'll , a would 
the facility for generating hard-copy 
equivalents. 

The "handbook cycle" includ the 
incorporation of ongoing dialogue and 
intcUigcnce mediated by profe55iona I fa. 
cilitation to create eli'Ol1;ed version oflhe 
commu.nity han<ilbook. 
• CompuUr·based in.srruc1io11 . We a ­
sume that. the special training needs of a 
community of collaborating knowledge 
worker will be upportcd by computer· 
ba ed in tructional tools. These woold 
make use of the other knowledge \li'Ork­
hop· ser ices described, especia.lly dy­

namic filtering of th community hand­
book. 

A "shared screen" facility i usefu I 
for instruction so novices ca:n g.el access 
to ex.pe:rl users or coach in parts of Lhe 
y tern for which other instr11ctio11al 

tools a.re inade.quate and for which local 
teachers a.re unava.iJable. Having an ex­
pert lake yoo aloo,g for a ride is an ex­
tren1Cly effe.ctive learning 1.echnlque. 

~(Jnlinlttd 
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I N OE?TH 

WORKING TOGEITHER 

• Meetings QJl•d cconfererwe.s. A1 A RC, we 
ma.de extensive use ·ofaugmentation tooJs 
in ooi- loca and di ·tributed meeting . 
Projected display image , vide-0 over­
lay , 1t11d split-screen image uperimpo­
sit.ion were first used to great effect by 
Engelbart in the 1968 IFIP Fall Joint 
Compu1er Conference in San Francisco. 

Dynamic control of the agenda and the 
col l.aborative creation of position paper 
are some typical uses of these ser ices. 
• Ccmmunity management and organi­

mrion. Conventional project-manage­
ment operations can be augmented 
through the use of computer-baSed proj­
ect-management toob with the enriching 
services of dialo·gue suppor1 document 
de,.-elopment,. 11nd tl¢ handbook, which 
would imch1dc prams, commitments, 
scheduJes, and spe.ci fications. 
• Special knowledge worlt by individuals 
and seams. The tools supporting a coJ­
labo:rating com.mwtity sltould. be avail­
able to the team members illl their roles as 

The Practical Union 
_ 	 of C and SmalltalkC talk•M 

Add a new dimension to l'Our C compiler. 

From C: 
• 	 Ease or application delivery ­

portabllJty 
• 	 Performance - speed and e liciency ol C 
• 	 Fam1 tar1ty of C - ur.e all you axisting 

Ccode 

From Small'll : 
• 	 Oata J.bstractlcn - daia 

n1d1 ng I encapsulahcm 

• 	 Full objecc 1nher1L<1 c.e 
• 	 PolymorphlSllJl - message seM1no 

With dyna111.1c binding 

Bmnt Yfmr f'rod11c-tfrlty! <: talk'.~ prai:lieal approach lO ob}ttt·orltnr~d pmtrarn. 

ming in C alfo,..•1 )'Oii ro ffdff:.~ ~1bstamiaf productfrl!J' gaim 11.rint 1ht t root : 

C ta.1k 's .Bnr.vser - a powertul 
Smantalk·ll e t>towser or bu1ld1ng 
soltwi!rt1 objects 

I •· ­
• ~-
~~ ._...,_.·-----­

-:.~-:- ~-=:.::..--...~-- ... 
:.~;:~------

Why C_talk? 
C l<llk has. been proven sua:esslul in 
dell'~ermg ~er large-scale systems in 
dema11du1g reallime environments ll"s 
cooc se . aasy 10 e.11n a d use II ls 
programming n C (nOI a new fangua911). 
wh le ad ring lo e Sma Ital paradigm 

C_ lal Is Ille pracl1cal. and af!Ofda e. 
union 

C is~ ll) QOef&e" n MSOOS1111 <BM" 
~ ct<nQu1Mi .i.t ~ , al P!'llll10f')' i Nrll 

w ~Ill l«Olii•llOldi 

• 	 An autooiatlc Make u11 ty - 1or 
bu 1lding applications 
A Preprores54N - !Or CDn'l'ening 
obiecls Into C soorce c::OOe. 

• 	 A set or Foonda1ran Ci.J.sses - to use 
as. basic b1J1fdmg blOCJ\s 

Order today! 
tall or wnte 
CNS. Inc. 
Sof wartt Procructs De-pt 
7090 Sliacty Ga k Rd 
Eden Pr.line , MN 55344 
Tel (612) 944-0 70 
Fa•· (612) 944·0923 

Adil or s 1ppmg $5 uS. $25 Inn 
(30-da~ money·back guarantNI 
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• proJ1iding and advancin,g 
object-oriented methodoloo 

ol CNS. Inc 

i11dividuals and members or other teams. 
A user-programming facility in Aug~ 
ment made it pas ible for individual 
u ers to cus1omize part of the system ac­
cording lo their needs and abi1 iti.es. Some 
of these specialized extensions became 
part of th ~ mote widdy availabl.e tools 
for the entire work bop communily. 

A Formula for Succe • 
As Auglllent evolved, V.'C realized some 
a umption that we think are app1icable 
to any uccessful CSCW system: 

• Coordinared Sf!I ofuser-interfac·e prin­
ciples. There should be a oommon set of 
principles over Lhc many application 
areas. Thi does not mean that the user 
interface it elf is necessarily the same 
aero all domak1 . It doe: mean that a 
common underlying tyle of oommun:ic.a­
tion j . pre ent .. While each domain will.b­
in the core workshop area or pecialized 
application sys,tcm may haw a vocabu­
lary unique to its area, thi ~-ocabu1ary 
hould be u ed within hm,guage and con~ 

1 

1.
' 

trol tructures common th_J'Ollghout the 
001 environment. Usen learn new func­
lions by increasing vocabularies, n.ot by 
learning separate " foreign" languages. 
When in trouble, they wil I invoke help or 
tutorial functions in a standard way. 

This point has b«ome apparent in che 
Apple Macintosh e1:1vironme111. Users of 
different applications have a commoo 
mel.bod of intera ting with each applica­
tion. Thi makes it easier 10 leam new 
pplicat ion and to mo.ve between $)'$· 

I.cm. 
A :ingle interface metaphor is neilher 

requir·ed nor ideal. Interaction styl.es 
u itable for a particular application do­

main and user group may differ from 
those for other doma.ios and users . 
Apple' HypcrCard provides an eumpl.e 
of an e11vironme1111 that offers interaction 
metaphors different from the original 
Apple Desktop with minimal conf 11sion 
10 users . 
• Grades ofUJer proficiency. Users who 
re not experienced in u ing the system 

are part of the community; they will 
want to be able ~o get at least a few 
traight:forward thing$ done with a min.i­

mum of learning. Even an expert user iin 
cert ·.in. domain of the coUaborative 
work hop environment wi.IJ be a novice 
in less frequently used domains. Atten· 
tion 'o novice-oriented "easy to use" fea ­
tures is required . 

However, 11sers hould be rewarded 
for their i.ncrca:s:in,g proficiency with . 
rich tool envi.ronmeot that offc1:s ad­
vanced vocabulai:its and I.he opportunity 

ror11in11.m 
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BUY THIS! 


Looking for a 

Personal 
Information 
Manager? 
"Look no further . . . 

PC-OUTLINE r!."YTM 

is the one to buy!" - ­
PC Week 

PC·Outline Plus is an in1uitive too'I 
that manas word , project I 

thoughts, 1deas, ~ple and, yes 
... your productJVJty. 

With astounding eff:k.iency, 
speed and ease! 

PC-Outline~ 
It thinks of things 
you're too busy to 
think of. 
For · n ta.nee, putting random 
in orma.tion mits right place. 

lt does to ideas, ta lks and 
projects what spreadsheets 
do to number: . 

" '"'""' "" 


The text ·editing fo tures am o 
powerful you can a tu ally u e 
PC·OutUM Plus as your pop-up 
word proc ort 
Here a:re just a few 0£ the man~' 
featur s that make PC-Outline Plu . 
" the one lo buy": 
• 	P<iwtrlul Word Pro.oHllO• • 9 wind.,,. 
~p1blliljH • i'hOrl1tbfl\ll 

• Cl'lfUiriil\111~.1tu,.. " ~ ..""... 
• Prnj«t II\.\~ • Memory Rnodent 
'" Cu ocy vl.rwl110rl "!'bOn 
• 	\\\;lrdPl<r!rct•w"'d'St1t" k • Aul.OH\"" 

M5 v.'clrd' ~r-1"1af.a«'t • .llndMORE.J 
• !.:IL.. .and TOllFREE 

wpport for I )-Ca:r 

W caU this feature "Hide & 
Show." You' I all it a g d end. 
With the touch o:i a key, udde-nly 
an outlin show only the essential 
P.Oints_ One keystroxe will rev al 
the details again. 

A little ske tical? 
Get a copy of PC-Outline to try for 
30 days. (And while you ' re a 1t, 
pas copie around to your friends 
and associat for their evaJu tion.) 
rf not totall sold on u , don't pay 
us a cent.• 

No ri k. No hassles_No fooling! 
(Jli.is froe 30 day evaluation period is 
available on all ilmwn B~g sortware• 
products.) 

Lotus ? Load US~ 


Quant! ty discow nl .and 11 l"ian5eS •''~ il3b1~ 

To order call: 

800-523-0764 
In Californi ·, caJI (408) 559-4545. 

rntroductory Pri~: .,..95 (7!0 &nlpplng &. nandlin.g 
.l · Cl\ tttid!~ nts dd win tax) 

Brown Bag Software 
File 141719, Box60000 
San Frandsco, CA 
94160-1719 • ­

BROWN 

MG 

TM 

State-Of-The-Smart:"'-"OYI Sb1tt~ vtrJioru .a~oldu ,..,....;., oi 1h~ pti>du~. 
btiJ ttt lull-ft; Wl'td I. I U -fql!QIOft&l o.nd )"I""" lot'}' far a FREE JOd.y nah.iUIM ~- ff>eM In U.ndon OJ 1106­

l<l>ln 0221 Tll0923-Co~nh~g•m 01 933837 ­
0 C,opyr gjl1l'\llt!IDrown11,,;s Sollw=. ompbdl· I< Am.'llt!'rd .m 020 ~-Zll.fft h 01 2146224 
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S·ubs·cription 
Problems? 

We want 
t ·O help! 

If you have a problem 
with your BYTE 

subscription, write us 
wilh the details . We'll 
do our best to set it 
right. But we must 

have the name, 
address, and zip of the 
subscription (new and 

old address, if it's a 
change of address). II 
the problem involves a 

payment, be sure to 
include copies of the 
credit card statement, 
or front and back of 

cancelled checks. 
Include a "business 

hours" phone number if 
possible. 

H\'TE 
Subscriber Service 

PO. Box 7643 
Teaneck, NJ 07666-9866 
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• 
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WORKING TOGETHER 


for individual cu tomiz.a1ion in e cry 
pecia:lized domain. 

• Eas~ of communicmion among. a11d 
addition of, workshop domains. We 
think that there wiU be many diffcrenc 
par·1s of ao augme.nted-k.nowledgc work­
shop, eac:h with it own tool . You should 
never be bound to isolated area of the 
work bop. h hould be po sible to move 
and oom rnunk4ite iofunnation between 
domains ea ily. Jt h.ould al o be po ible 
to in ta II new tools as needed . 
• U. er-programming capablliry. User 
must be able, with various .levels of ease, 

W e can't 
.ignore the social 

implications of our 
technical progress. 

to add or interface new tool and extend 
he lan~uage lo meet lhef r need . They 

i.hould be able to do this. in a variety of 
programming language. in which I.hey 
may have Lrain]ng, o:r i.n th basic: user· 
leve] fanguage of the workshop itself 
(e.g., through a macro facil.ity.) 
• People-support :services . The com· 
puter·ba.sod too] will be in.sufficient by 
themselves . The CSCW techno!.ogie 
will creat·e opportunl!lies and need for 
highly pedall~ profes ioaal services, 
uch as database design a.nd admi nistra­

tion. training. cataloging. a.nd rctrieva] 
formu.latfon. 
• Recognition of standards for infonna­
lion iruercht»tgt and ranges ofluJrd'ware. 
We bouJd nol have w assume the pres­
ence of a. particular type of machine in a 
user' work eoviron.mc:nr. It hould be 
po iblc to exchange information and get 
a reasonable representation of the infor­
mation shared across system environ­
ment. 
• Careful devel.opmem ofmerhodologies. 
The elements involved in augmenting 
c-0rnmuniti.es of k.oowl.edge workers in­
dude the development of both "tool sys· 
terns'' and "human system ·· (the set of 
kill , med1od , language..s, c:us1oms , 

procedure , training, and organization 
structure. needed for cffech'i'C use of 
tools) . ew techno1ogie.s, even tllos~ 

ucb as CSCW tbal aim at impro ing 
group interaction , contribute directly 
only to the tool system. The c:uhural e,10­

hnion that led to 1.he currefll )tate o the 
human system took place wi1h a •'Cl]' 
pri.m.iLive tool sy tem . 

As much care and a1te11Lion needs to be 
paid lo developing Lhe procedures and 
methodologies associated with I.he peo­
ple- upport se.rvices and ·the organiza­
tional nd societal ffe t of introducing 
new technologies a is pent on de\'Clop­
ing the technologies lhemseh'C . 
• Co-evolutio11 of roles and o,-ganiZJJ­
rio11al strucrures a11d technologie . The 
wide pread availabili1y of succcs fol 
CSCW services will create the need for 
new organ.iza1ional tructu res and roles. 
These structure a.nd roles need to co­
evolve w.ith the technologies. For exam­
ple, we found there wa a need for wha:c 
we called knowledge-work hop arch i· 
tects who served a:s "change agent~" in 
introducing new ~echnolog:ie:s into their 
organizations. 

To take advantage of the radi aJ, 
emerging tool-system invention " associ­
ated with CSCW. it 1 inevitable that the 
evolution of the human system will begin 
to accelerate. The optimum design for 
either a tool system or a human system is 
dependent on c.he match it must make 
with the other. The high degree of mu­
tual dependence implies that a balanced 
c.o-evolut.ion of both is n.ece sary. The 
bind we are in i that our odety encour­
ages and reward progre s in I.be ec:hno­
logi<::.a I and marerial eDse and often ig­
nores Lhe human and sociaJ implicario11.s 
of that progres . • 

FURTHER READ! G 
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reracri e Multimedia . Re-Omond , WA: 
Microso.ft Press,. 1988. 

Greif, Irene. Computer-Supported OJoper­
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Johan en,. Robert. Gf'()Upware: Compurer 
Supporr for Bus.iness Teams. New York: 
Free PreS>s, 1988. 
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Compurer Comm.unica/{011 Networks . 
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Goldberg, Adele, ed. A History <1/PeN011al 
WorkstaliOllS. ew Yor : ACM .Press, 
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Rheingold, Howard. Tools for Thouglit . 
New York: Simon and Schuster. 1987. 
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STAT HICS 


Select the points you want to remove from your . ..Then press F6 fo refit the model and 
regression model . .. UK:alculate the statistics. 

Because " Statistical Graphics'' 
Is Better Than J 'Ust Statistics and Graphics 

.a 
Most of today's PC statistica1I 
packages give you all the 
statistics you'll ever need. Some 
even give you a f·ew graphics.. But 
on y STATGRAPHICS from STSC 
gives you integrated statistical 
graphics in an environment you 
control. 
Unique " What H" lnleract:ivlty 

STATGRAPHICS lets you exp·lore 
data relationships fully, 
producing higher qualiity more 
timely solutions. Define your data 
and assumptions, run the 
procedure and review th1e res1ults, 
modify data and assumptions 
repeatedlly and take another 
~ook-and another. Aii without 
leaving the prooedure or making 
permanent chang1es to your data. 

A wide variety of graphs supp0rled 

Integrated SftdhJtkaJ Graph/ca 

Coupled wiith STATGAAPHICS' 
interactive environment are over 
50 types of graphs-trad iti:onal 
pie and bar charts,.histograms, 
3-D line and surface plots, quality 
control charts, and more. All are 
in tegrated with the procedures 
so that they can be dfsplayed 
instantly and modified 
repeatedly. 

·Query data points.,,do on-screen 
forecasting and model fltt ng, 
overlay graphs or zoom·in on any 
area for a closer look. With 
fllexibi Ility Iike that, you can spot 
and Investigate visual trends In 
your data-trends you may hav,e 
missed if you looked on ly at the 
numbers. 

·On over 100 displays, printers and 
plotteTS, including the new IBM PS/2' " Series. 

Cird~ 268 01t Jaa.d~rSuvi« Ctvd 

Ovw 250 StatifticalProcflflurea 

• Direct Lotus- and dBAS~ 
interfaces 

• ANOVA and regression analysis 
• Experimental design 
• Quality control prooedures 
• Multivariate techniques 
• Nonparametric methods 
• Exploratory data analys·s 
• Forecastlng1 time series 

analysis, and 
, 

more. 
BTATORAPHICll-
Tbe s..t Way to Do 8tat/9tic$1 
Put the power of STATGRAPHICS 
to work for you today-a ll tor only 
$895-. For our free convlnoer kit or 
the name of adealer near you, call! 

{800) 59 2 -0050 ext. 400 
In Maryland, (301) 984·5123; 
In ternationally, (301) 964·5412, 
Telex 898085 STSC ROVE 

- SfSC, rnc. 
· 2115 East JMrerson SlrMt 

Ac:>d<vllle, Mal)lf3~ 20852STSC 
· Suggested reta I price In U.S. and Canada. 
Intern · uon11l ll'rlets v!lry. Av4lil~ble l nroi;gh 
ffeaJers and distributors worldwide. 
STATGRAP res. Ullus, VICI dBASe lfQ 

~ISIO &<!tr deml)tkt of Stol'Us14~al Graphics 
Cwporallon. l.01 us Oevelopment Corporation,, 
and Ashron:ra111, reis.pK!tvely, 
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-you've been doing._.__.

On}~" 286, 

}OU Vi bP.en ma.king any lask look wnrplicate.d. 


Ifthe screens on th · right look more 
intriguing to you than those on the left, 
yrnlre read~· for licrosoft WmdO\\ ~. 

\ lndowsopensuptll \lOrld ofvisual 
thinking to all '> 6and 386 owners b) 
offering the )Xl\\6' of graphics. 

E\•eiything you cando on your PC 
you can IlO\\ do better faster and with 
great.er imagination. \Vhetheryoure creat­
ing doctnnents or trying to ~t aclearer 
picture ofyour \\Urk 

\~'hat used to take complicated ker· 
strokes can now be accomplished\\1th J 
the simple click of a moll<:ie. \~ ith · 
.1\1icrosoft \~ indows, you access pull- I. 
dmm menus. Sinmltaneoush work 
with differentpmgrarnsas \\~ascot 
and paste behwen them to create 
graphic examples within different 
bodi oftext. Anch'hatyoo on the 
scrw1 \~illappearoo jUKprinted pa~ 

And once yoo\"e learned ~rlicro­
soft Vv in<lows 'you Uhavethebasisfm· 
scon:sofotherprograrosbera all the 
m..mtless I"&\\ \ indrn'sapplications are 
bas.?d ru thesanreasy logiral tbirnaL 

ince Microsoft \ indows vir­
tuallylook; and works like MS OS/2 
Presentation!\ lanager )'OU wonl have 
to wony about it becoming obsolete 
ina coup1 j'eaIS. \\ eroodebothsys· 
terns romn!ltibI .So s64' ~ jtJI 

~ lllk'llllf IJ!Sln!A'rO
in the fu..., ,.....,, vou'U .\W Jturt..ui.l ti 

~w~ • · asut:/J~ fool.I oJl'w/ di.:k
be able to share :r.ir.r, tJi..· .UrouJ>.~ .\bL... 

data bet.ween them. And yol.ll' knowledge 
of\ indows will givie you ajump on!earn­
ing ?vlS OS/2 Presentation 1ana~. 

YouCl expect aprogram this pow~rful 
to require amore JXl\'mul machine. But 
\\~a.ms5te.ntl~ cre.atesofbAme thatmall£S 

On }-Our 388, 
it lw.m't Mm iumdiblyexdtilig havingall that fX!w<tl'. 
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............ you could havebeen • 


\Vit.h \VintlcrdJS/286, 

}')l;j could have bemr seebig tliings .much mM dqarly. 


\VitJi IAfb·idows/386, 

}'Ol1 could hat"llJ be.en seeing a bt "~ things mw:h 11wro d1?arly. 


the best use of your present hardware. 
For example ).·licrosoft v\ indows/ 

286 will work \\ith as littl as 640I and 
instantly make your 
marhin more sensi­
tive intuitive and 
highly visual It gi\~ 
you th ability to 
run every\/\.indovi~ 
application available. 

Andwithaccess to all thJse 
powerful programs, you 11 

beable to xtend the life and ru;efulness of 
your 286 well beyond the intnxluction of 
MS OS/2 fuisentation !vlanager. \Vith 
version 2 .1 you also get t11 benefit of 
increased speed So you nblaze through 
V.. indows applications up to 7% faster. 

MicrosoftV/indm''S.l'g.g() \\111 give you 
ev·e1Jthing that Windows/?-86 gives you. 
Plusmultit2Sking,,dth most00 applica­
tiorn. Nm )OO can finally utilize thespeed 
and power of any 386 machine. 

Imaginecreating acomplicatedspread­
sheet. Then while amacro is being run, 
open up a word processor. T1Je a docu­
m t, open and 
work "ith a 
graphi~pro­
gram. Cut and _ _..... 
paste bet\\-een programs and even call up 
eledJ:t:nicmail. Andstillbeable to checkon 
th statusofyourspreadsheetatatlj time. 

Considering all you can do with Micro­
soft\.Vindows, youha\:eonly one question 
to ask yomself. 

\;t..'hat haveyou been doing''~thoutit? 

MiclOsott 
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GRXSeries: 

• utillzing revolutionary mlcro-tteppet motors, ~ t~~~~~i.if~ 
Roland has analned aupllrlor plotting speed ol 214 I~ 
(600rnmlsec.) while maintnmg superior mechanlal 
resolution of 0.,0006" /step (1 . 5625µ/step). 
• To lull'lher lnoJease Um:l~ll>Ut. Ole GRX ploftl'r.I have 
an~ of 3G and a bulH•ln pen optlmizff further 
--ases plOttlng unw by m)nbn121ng Uil&total number 

:-- of pen 'c"'*"'8d 
...___ • The-GRX pl<>tteors emul8.te Hewlett-Packard's HP-GL 

command language and 111 e comp&til!lle: wftfl e wl• 
--­ ~ rlety or software. 
-;--__ • The GRX--400 and GRX-~ accommodate a w1deo 

variety of pape:r :stzes.-The: Gfll)C-400 1hilndles A through E 
size (ISO :A~AO) whlle t!li!.e GRX::.300 Is an A to D CJSO .A4 
to A1')' she ptotter. 
•Optical serisors detennlnes the type of pen bellllg used . , . . . .. 
and au1om'.atlcally set 11ile aPPQPrla~e pen speed' and ~227 Ohkubo -~ho, Haimama1su_-~hi, ShLu1ok~ - ken 432 , Japan 

.. ,,. II P00ne:{0534)85 3177 Fax:{0534)85 2735 Tet&x.4225070 ROILOO J
:pr&ssure , rorthe"1g,,,,est qua ty output. ~ 
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IN DEP T H 

GROUPWARE 

Where 

the Action Is 


Groupware brings clarity and simplicity to the coordination 
ofhuman action 

Terry Winograd 

T 
he l' eblood f an tlon, you are embedded i11 a 

context that makes ii. relevantorganiz.at.ion. is.· not 
dara or computa­ to something ge tt ing done . 
tion, bm imerac­ The meaning of the words 

lion. Peopl.e wor.king with serves as a starting point for 
compu~rs get things done by interprel.ation that lead to 
p1ac1ng order , req uesting networks of interconnected 
a.nd producing reporrs , and actions. 
re lea ·ng produ ts, not by By directly s.ddres ing this 
processing informa.t ion. univer al dimension of 
Work is organized as a net­ human communi.cation, we 
work of interli.nked actions- are beginning to develop 
ctions lhat are e·mbodied in groupware thilt offers a new 

language. The abitity to af­ implicity of de ig;n and ef· 
fect and anticipate lhe behav­ fectivenes of ma.nagemcnt . 
ior of other through language This rtide looks al a das of 
is 8.11 important condirion of system called ac1ion·C"OQrdi­
hum n action. riarion rysrems , which apply 

Current re ea.rch on the de­ principles of conversation 
ign of computer- upporled managemem to help people 

cooperative work reveal. the kee.p track of v.•hat i going on 
importance of this linguistic and what need to be done. 
dimension. But the re is a Sy terns of this kind will be 
comm n-sen e tradition that the ~ntral framework for the 
hampers looking at the essen­ integrated office sys.tern of 
tial tructure of language. In the future. 
this tradition, language l a 
S)'Stem for representing the world a.nd for 
conveying thooghts and in.formation. Al­
though this perspective i u eful in many 
way , it leaves out tbe fundamental dia 
mension of language as commitment, a. a 
construction that shapes the world in 
which we act . 

A t:raditionaJ lingui t would analyze 
!he utterance ''The cat i on the mat" a 
conveying informarion, describing a par-

IUlJSfRATION: ROBERT TIN EY 4) 19 8 

ticular state of affairs . Bui. i you imagine 
a seuing where someone rea11y might say 
that, S()me1.hing more is happening. Per­
hap an action i . being ca llod for: It's my 
cat, and my friend' predoos mat is in 
danger of being unra\•eled. Or maybe a 
reque t has been ulfilled: My caHrain­
in,g as istaot ~ finally gotten Lhe cal 
imo tile appropTiilte Sfani ng place for a 
trick. Whenever you convey Informs· 

The Atthi:tttture of on ersaUon 
Action-ccxmlln.ation sysl.ems are based 
on a theory of language developed by 
Flores a d Winograd (see bibliography), 
g,rowing out of earlier work on ·• peech 
acts " in the philo ophy of language. This 
theory holds chat when you utter or write 
sentences, you are performing speech 
acts that have consequences for your own 

i;ontinum 
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future action and for the action of the 
people you are addressi ng. Traditional 
language Lheor-i loo.k a:r I.he Y.'aY in 
w.h ich words convey in format i·on . 
Speech-act theory looks at the ways in 
whi h uuerance am connected to future 
possibilitie and consequences. 

he basic conversa.rion for action 
grows out of a. request or offer that one 
per on makes to another . The ·e;uict 
words may di fer greatly, ranging from 
highly formaJize-0 statemenl like "I 
hereby requ • tha t you grant my peti ­
t ion . .. " 10 everyday utterance like 
"How about a movie?" 

A oonversatiun can be viewed as a kind 
of dance, in which particular Hnguisfc 
sieps move coward completion: lf an 
tion was requ.e ted ofyou. you prom i e or 
dedine; if you promised to c-0mplete the 
action, you report completion or revoke 
your promi e; ifyou requested an action, 
you c.ancel your request, a k for a prog­
re report, or declare that your condi· 
hons have be:en fulfilled and t.he action 
complete.cl. 

Tile st.ate Iran itloo di.a.gram in figure 
I. illu tra~es the po ible mave in a con· 
versation for act ion that is initiated by a 
reque l. Each ch'Cle represents a state of 
the conversation , and the a.res are the lan­
guage ads that the participants (labeled 
A and B) can take. Ea h act ha a name, 
uch as Decline or Counter (counter­

offer) . After A make an initiaJ reque t, 
three basic move are open to B: promis­
ing to do whoa! i requested, declining the 
rcque t (thereby closing the conver.>a-

A: Request 

t ion), o:r cOWJteroffering (suggesting an 
alternative). Each act leads to a different 
tate, with its O'l!.'II possibilities for fur­

ther acts by B and for re po.ns.es by A. 
Having promised to do om thing, B' 

nex.t tanda:rd move in the conversation is 
10 report th l the requesl bas been ful­
ille-0. A ca.n accept d1is report or declare 

I.hat the completiO'n was nOt ali factory 
(aooordfag to A' interpretation of the 
promise). A conversation move toward a 
s1.ate. of completion. in which no further 
move: are anticipaled . This can resl!:t 
either from a succes fu1 completion 
(marked by the requ.es1or's positive dec­
larntion). or from acts, such as withdraw· 
i.11g me original request or canceling; the 
promise. 

The late-tran i1ion dfagram i univer­
sal in that it generate the range of po i­
ble peech-act sequenoes regardle.ss of 
the topic, the language in which tbe aces 
are e pressie.id (compu~erized or natural), 
and di intention and plans of the cun­
versants . Th is structure ofpossibi.litie.s is 
used in acti n-ooord:inalion system · co 
organfae records of what has been done 
and present tbem to lhe con~-ersant a 
pos~ibi:lities for further c1ion. ln the 
general action~oordination sysiem of 
the fu.turo, th.is structure will be the ba is 
for decla.ri.ng and automa[illg practices 
:specific to 1111: work ofa particular iDdi ­
viduaJ or group. 

A etwork of Pract" e 
Organizations are slructu.res for the so· 
cial coordi1111tio:n of aot.ion, gen rared in 

A:Decll e 
report 

tgure l : Basic com'l!rsaJion diagram. the heavier circles repr:esem Wies of 
comple.1w11. (Adapted from Winograd and Flor.a. 1986, page 65.) 

conversation b ed on reque ·1 and 
promises. You might ~Y that conversa· 
tions and actions are the bricks and gird· 
ers of which the organizational :stnicture 
i built. They are crucial to building 
technology for organization and manage­
ment, and they are universal with respect 
to time and culture. So long as people 
live and work together, they wiU coordi· 
nate I.heir action in reque t and prom­
ise and the expectations derived from 
those reque t and promises. 

But there i~ a .larger structuring tha~ i 
particular to the practices of the organi­
zation . (By practice, I mean a recunem 
pattern in which conversations arc gener­
ated and .related m one Mother.) 

As a simple example, we find some 
tandard practices in the menus of the 

Coordinalor (for more detailed informa· 
lion, ee the tellt bo:w; "Coordinat ing Con­
\'ersation " on page 2560). The item 
"Delegate it " in the menu of phmo Ci.'> 
not a simpl conversational move. When 
J del ga.te a requ l from you to a th I.rd 
party, I a.m .really entering into a new 
conversation with tha:t party , with ii own 
condition and date . Although lhe inter· 
face makes this a simple menu item, it 
i · really a Yr.IY of linking two di5tinct 
conversa1 ions . 

Conve:rsations dealing with me new 
de ign pecification (in the text bo ) in~ 
volve another kind of practice . On com­
pleli.ng the spedfication, [ initiate stan­
dard conver alion to make ure lhat die 
documentation is kept up-to-date and 1hal 
the program.ming is done . This same pat­
tern is followed again and again for dif­
ferent design projects. -h Coordinator 
make it po sible to generate the individ­
ual con•..el'Sa!tlons, but it doe n't provide 
for c.apturing the regularity of conversa­
tions- how certain conversations foJlow 
others in a tandard way. Thi regularity 
includes the 1ypes of conver lions, the 
people they are with (e.g., the documen­
tation editor and t.he programming man­
ager), and some of the cootent (e.g ., the 
documentation that need updating is re­
lated in a systematic way to ·the code 
being wrincn) . 

Group work i organized around col­
lection or practice . Some are on a ma 11 
scale, linking on.ly a few oonversatkms. 
Other are larger and include many con· 
er:sations, su.ch as those required for 

managi ng a oftware deYelopment effort 
or those in olvcd i.n ma.t rial acquisition 
or payments and accounts. lf conversa­
tion and action re the brick and gfrd· 
ers, then these practices are the larger ar­
chitectural element that make up the 
design of the organization. 

B:Oecllne 
A;Cenoel 

B:Cancel 
A:Cance 
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The KODAK SV7500 Still Video Multidisk 
Recorder. Imagine thi :a library ofphoto , 
slides, charts, graphs, and other visuals cap­
tured and tored on 2-inch magnetic disk ; 
then, commirted to a memory that will cross~ 
reference them by subject, dates, uses, or other 
categories. A library instamly available for dis­
play on color monitor for meeting , review , 
[raining, or reference. And imagine rramm/[cing 
those image over telephone lines-in seconds. 
Or,: printing hard copies just a quickly. 

If you're intrigu d by uch advances in 
communications~ investigate the SV7500 still 
video multidi k record r, from the family of 
Kodak products that capture, tore, display, 
prim, and tran mit high-quality video image in 
cominuous~tone color. for more information 
and the name ofa dealer who can arrange a 
demonstration, send the coupon or call 1 800 
44KODAK (1 800 445-6315), Ext 110. 
lmagi"g lnno\la1ions For The Workplace. 

BUSINESS IMAGES 
COMMITTED TO 
MEMORY BY 

end m e in formation on the products Jhave 
checked. 

0 KODAK Sl/9600 Still V'rdoo Tram iver 
D KODAK 5V7500 Slill Video MuWdi k Recorder 
D KODAK 5V7400 Siill Video Recorder 
0 KODAK S\16500 Color ideo Prin(er 
0 KODAK 5VS(l35 Slid~ Video Transfer Unil 
0 KODAK 5\/5000 W:eo Tran f :r SI.and 
D KODAK SV7300 Color Mo nitOI' 

fasrman Kodak Comp.any 
Dept 412-l 
Ro he re1; NY 14650 

0 Pl ase have a les represemative contact me. 

ame _ _________ Title _____ _ _ ___ 

Organ.izadon _____ _______________ 

Nawre of Bu.s.ines.'i -----------------­

Address _____ ______ Phon No,.._' _ __,______ 

Cily ___________ State _____ZIP_____ 
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Coordinating Conversations 

T he f:' r t commen:ial prod:ua to pro­ and selecl ·rom Ille different kind of re­ lem to ordiiMI)' electronic mail). 

vide the functionali!y of n a tion­ sp<mses h.ow11. lt.1 thi ex:ampfe, I .selec1. "Yes " and 
cooro ·nalioo :ystem wa ·!he C-00Jdina­ Tbe primacy rc~onses are !hose in­ Wil,h a :1ap · .n the function key for 
tor, introduced b Action Technologies 
in l985 (\·er:sio111 2 i now out). The fal­
lowing; brief scenBI'io incrodu:ce;s the 
ba ic coo c:p , f conversation man~g,e· 

mem a eotemp ified in 'the Coo.rd inator. 

hat Is There to Do? 
Pho10 A hows lbe iun 1Jba.c fl ces me 
when ] begin work for ·the day. It 1111 

dude my clledule, reminders I have 
t for the d .I/, . Iisl of conversatiOllS 

that need attenlion, nd a Ii l o new 
mail th I has arrh'Cd. • uch ,of th is will 
be familiar iC yoo use m~sage ~temJi 

nd compuler des util:iti , 'but Lhe 
tructure · different . My ·"' :rk is org ~ 

nized around the collectioo ·ofcom~T!a· 
1l rrs in whicb [ . m currently engaged, 
and I operate by taking actions in lhQse 
conversation . 

Today [ choo e to loo first al the 
new ,messagr dealing with ..a:tticle oo 
rdis.bility." II c es up on my screen 
shown in pho1.o B. All messages in 'the 
Coonli iuor are ide tifie-d e: prcslling 
. conver ati nal action. i.n thi c se 

"Cbapman®cpsr requested . .. " fo da 
dition ro specifying t.hin it is a, request, 
the :;ender ha included explicit dates by 
which he wa11 , a reply ood compleLion 
of what he requested. This me ge 
also includes n endo urc, file th 't [ 
can examine alil.d store on m own sys­
tem for ]ater ure with whate\'er applica­
tion j appropriate t-0 it. 

l\.ia in:g a Re ponse 
Having read the message, J c Uup me 
m;pon e menu, hown in phoro C 

dicated in I.Ile mnwork of con\\e:rsaitional 
moves. I C'fill say ' Yes " prominng to do 
as requested; [can say" o" to declin'e, 
or l ea.n counteroffer with eilher ''OK, 
except . .. " (ind' acing I'm wiUing: but 
not cioo:tly as specified) or '' o, how­
ever . . . • (indicaliog: tiha.t I want to us· 
gtsl an a lcrnati:vc) , I t:an lso sth:C!t 

"Thi is d.onie," jumping: dii:ecdy 'to a 
i t,e indkating th l h ve reported 

comple1ion ofwh.al was . ked . 
h1 ead1 case, a 1'1iC,w composiiion win· 

dow wil appear on my screen with 
brief standam .message for I.he selected 

~ion, which [ can Gdit or expand as th · 
text of my JCSponse. 1111 many in ~ 
(e.g.• " l'U do il" i lhe text foc "Ye "'}, 
oo more texl i occessary, and ~ immo­
dLtcly activate th ,Send command. In 
others, I m_a;y type i11 omething like "I 
can't do il by the lOOi. now about the 
1.5th?" (in a coutnreroffer) or "The orig­
inal tumlback was publis.hed by A:b!ex 

nd the paperlnk by Addi on~Wesley" 
(in response lo a ques.b n). 

The system ir guid',ng me in lhe teps 
of the con eJ':S tional dance. At any 
poi:lilL, certain mo es are pos.sible and 
·Olhers a~n't. The menw; are de:sjgned 
to provide onl lbe s.eL of possibiliLies 
th L make sen c , and, LO dist' .nguish 
tllcnl, s:o 1run lhe tcc1piem car1 sec my in­
1e111 and be guided in Lhe De:itl inove. 

fo addition, l have menu op1.· n fo 
several s1.andard p.ractices., uck a.s. ac ­
k:now].edgi ng me n:aipt of Lhe mi::ssage 
postponi,ng action lO a specific date, and 
delega1iog I.Ile mru1.er lO someone else. 
Or [ can jw.t send a COmmelilt (equi.Vlli­

""Send " a return m~e is on Lhe way 
to Susan, and the promised oompl~ioo 
date i recol'ded in my calenda.r. 

Keep·n Tnc of Com pl dom 
Rctuming to my schedu.le see photo 
A). I noi.e three coovcwuion Ii 1.cd as 
requ.iring action by 1oday. Macken has 
.made a .request ooncomiiog the rese· rcli 
c 1alog and a ked fo · a respon e by 10­

<lay. Since J h e not ye.t responded in 
that conversation. it shows up on,my cal­
endar. m.have promised coon to db a de­
ign task by Coday and, ltiave not yet re-­

ported it comple1e, and I bm<e requ· · ted 
tlun Hanle)' get lbaclc LO ~ about uavel 
req11est and have 001 ll'Cotived,· rcp.ly. 

The inclu ion of reply nd complete 
date i ,optional when 'Ill act·ion i , 
taken. Experienced usen atmo t alv.ays 
iiodude one or more of them. IE pli ~I 
dates ass.oc iated wiLh conver ation 
identify potential breakdown in the 
progress lov.'liro completion. Their use 
in organizing what is brougJn to the at­
lention of the user each day plays a sur­
pn 'ngly large role in prod11ci1l8 cffcc­
lh'C conve tion . In fi ct, lhiis i me 
,esse.nl.ial core of ''time management,'' 
as. embodied in many of lh tandan:I 
praciices of organizations, :such lli!i proj­
eC( plans, tickler files, remind r sy ­
tern , a:nd ml:lcl:i of wllat goes i to a 
daily calcnd r. The ~p]icit u · of con­
versation 1heory makes :it po ib!e to in­
tegrate these into a i:mified approach IO 

the question o . " What do I ;need 10 P8)' 

aueotion to now?" 
The di tinct ion be.tween open .and 

Photo A: The screen that fa es me when l begin work for 
rhe day. mice .rhtJ.r m -rork is organii,sd around the 
conversations in which lam cJJrremly engagtd. 

Plloto B: A ntw messa~. No.rice tht txpnssed 
con~rsosional action, in thi · case, "Chapnian@cpsr 
reques1ed . •. " and explicit dates for compltrion or reply. 
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ccmpleredoon.ve sation i fundament l 
lo keeping trac of where. thing stand. 
Certain acis (marked with as~:risk in 
Lhe menus) move l:be coovtrsa1.ion.lo a 
Sta.le ifl wh.icb no.thi n,g mO:n! is e.Xpect.ed., 
alth.ough. further comments ·Cfilil always 
be added. Completed conversa1ion do 
not n.otmally appear io schedule nd 
co1w rsa1:ion Ii 1s, un! -- . pecifically 
requc ted. The Ii t of open oonvcrsa­
lion . · a map of wb t till Deceds to be 
done. The tructure and ratu of oon.­
vers.atioos are the primary basi for or­
ganizing rctr:eval and review in (he ys· 
tern. To put it :imply, the tructure i 
organ.izcd to provide traigbtforwaro 
and relevant answers 10 "What' _11exl?" 

Keep•n Records 
r decide to look more camu:lly at the 
000.VCl'sation with CbeJI, s:elecling it and 
sclecijng the menu ope tion to produce 
a t :u rrcpo t see photo DJ. The am 
vcrsalion wa initiated by my o fc · n 
eptember. CbeJ made a ·counteroffer. 

1111d I coop1.ed it. This acceptance was 
th.e .la.st comnn1 oica.ti.o.n bi. which i:he 
tatc f the ooovc:rsation advanced to­

ward ,comploti.o:o. Then. there was .an 
exchange of comments !between CbeH 
and ,,.. · who was copied ·n the origi~ 
011.I request), a.nd , follow-up from 
Cbell. I also se-t a reminder for myselJ, 
which i:ioted thi~ conversation 011 my 
calendar on November 1, wirh a com­
ment about readins the specs. By select­
ing any of lhesc lines, ] could go b k 

ruli re.ad the specif:ia f tlle message. 
Much ,of what i n:icordoo in oonver­

sation records is almtdy parl or lilan­

d rd.pra.ctices, but with a. diffe~nlorga· 
oizi.~g structure. Records (includil'lig the 

Table ; Mem~ istmsfor inirio1ing Q new con.veT3'ation; 

Aequest Sender wari s receiver to do something. 

Offer Sender or ers to do something, pending acceptance~ 

PromiSB Send&f prcmisestodosometh"ng (request is imphcil). 

What if Opens a joint explor . ·on of a space of possibi ies. 

rnrorm &lnder provides information. 

au ton A requesl for informa on. 

A simple eYd'laoge ol messages (as in ordinary :E-mail). 

files 1hat appear as: enclruures) art orga­
n izcd around diSLiOCI COD\'Cf l'lliOti • 

providing quii k access to lhc hjsi.ory 
Ihm provides ihe oonte t for the tion l 
mcoo idcriog t ihe moment. 

Openiinp 
ireporl to Cbell that 1fh~ design i.s com· 

plete by selecLing "lt.'s done" from lhe 
response menu and enclrn;ing th.e file 
containing my new specs. I th.en wane to 
inform !be efilLOt of the mall I rhat ~ 
corresponding section. needs lo be up­
dated, and to sum peQPlc going on the 
programming. I bring up die menu for 
new WllVersafoms. which. includes the 
item listed i11 ~able A. 

' choose "Inrform," type ' it the de· 
~ails a0011L lhe ·e:etion I have rewritten, 
and send it . I~ clloo.se '' Re.quest," 
ype in my ~nstruet.ian for the program­

ming team. and send dlal , well. AIA 
tbough ooc ion~l y an un tmctured 
exchaf!ge of notes is call~ for, one or 
ilie e11:pl.icit com·ersatio.n lypes is usually 

more appropriate. In. r:-ct, lho1e i oftm 
a M:nefit io being asked i.o think about 
which one it i . 

Everyone makes rc.quu a.:nd prom­
ise • but we oflen catlsc c-onfusioo iby 
not being clear about what we ~peel. 
On gelting a message, 1he conversa­
tional types provide a cle r gu.ide 10 
what is being called for ill .~ponse, 
wilboot a lot ofwords. Th.cy lso set inio 
morion the c-011ver ation-managcmcm 
mechani m that provide oplions arui 
bring things up on the cbeduic. 

The Coordin t has 110 magic to co­
ell'Qe people 10 come through with what 
they promise. hut it provides 11 straight­
forwanl sLruQture in which lltey can :re,. 
view the slalm of their oommilmenlS, 
altcl commitments they am ao longer in, 
a position to fulfill. anticipate coming 
bee kdown: , make new commitments 
to take care of b:reakdbwm UK! opportua 
nit' .appearing in thc:ir oon,versations, 
a.nd generally be dear (with I.hem elves 
a:nd Olh.ers) 11bout the sunc oftheir work. 

-............. 
-.............. _..
..................... 
-.... 
........... .. -..... .._.. _.. _. ........__ .. ............... 


Photo C: The .respcrnse men". This con.tains tile different Photo D: A 1atus report. It co111ains the details ofmy 
kiruls ofrespo11ses l may selecr. Norice that they include corwersation with Cbell. /ollowt!:d by the history ofall 
promise,, cowuero/Jer, report, and decline re.sponses. activity related 10 that conversation. 
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COMICllnO p-ogr- ttl(lrll.lly 
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Get1he whole
stD7on uaPhics 

terminal emUlation. 

To find out mon= about sofrwatc 
that cts }'OU.r f'C emulate 
1&.KTRONIX" 105/617/9 and 

EC V • terminals. 
call OT wrl~: 

GA.AFPOlnT 

DE PT H 

WHERE THE ACTION IS 

Current computer systems provide tv.<o 
disti11ct worlds for deaJing w.itl:I prac­
tice: . On one side are Lhe elementary fa­
d lit ies provided by connecbvity and 
compat.ibiJJty.: Jlared files and e!ectron.ic 
messa,g)ns. T.hese are totally genera •but 
offer almost no tructurc to build with. 
On the other side are con"·entional data­
proces-sing .systems for practice uch as 
order entry, airline rc:sc:r-vations, and in­
tegrated CAD/CAM. Jn. these, a p rticu­
laT col l,ectio11 of practices i fossilized in 
the design of the information structure 
and operations. Although such ysitem · 
c.a:n be very eff:icie11t and effective for the 
practices des.igned into them, they tend 

C ompuJers 
of fer tremendous 

potential for improving 
our interactions 

with one another. 

to be difficu]t to build, inflexible in use,. 
and pQO'fly ad11p1ed to change . 

The chaUwge fur g:roopware is to pro­
vid ao effective way of design:ing and 
·00Dthu1any emlvin:g the collections of 
pra.ctices that consl.irute an organization. 
Action·coo:rd.inatio:n system o fer a 
promising approach . l11 a generalizat' on 
·of systems like the Cooldimuor, yoo can 
provide mechanisms that let people in or­
g.anizaliO'.ns design the appropriate a.rch i­
leiCtu ral ·elements-the patte.rns ·Of i.nter­
rclatcd ·comenatio.n . [ n doing so, the1' 
are:n 't being aSkcd to provide a set of pro­
·ceidures that W01:11d. let Lhe machine make 
the decision ; they arc constructing a 
range of po sibilities for effective bu.man 
action. 

As a simple example I might find it 
dif:fieu.lt or impossible to make rules for 
cxactJy wheo I should s:e,nd a desi.gn off to 
tb.c documentatlo.n people, or which pro­
gra mming team I want ·to hHdle i l. 
These decisions may depelld on factors 
that areo't captured im the. romputer sy ­
lem art 11n. Bm what the syst.em. con do i 
provide me wirlh a menu of appropriate 
PQ5Sibi1ities. On se.nding Lh.e "Th1s is 
done" action in a. conversation a.bout a 
design, I could be shown a mc:nu wilh 
spe:dal items for ''Inform docume:nte:rs" 
and " n1tiate programmi11g." When [ 

choose one of these Jlem , th i.n1LiaJ min 
in I.he mes age I cO'mpo e would not be 
the generic text for an inform or reque t, 
but a text Jhave designed for th is speci fie 
conversation, with data filled in 1mtomat­
icaJ ly from the oonversation I ju t com­
pleted (e.g., the identity of th: .relevant 
files). 

A a further step, I can ·encode rules 
for those parts of the practice lhat are 
tandard eooug.h for a program (eilher a 

convtmtionaJ algorithm or a rule-ba ed 
ystcm) to determine. As opposed to the 

artificial -i ntelligence approach, which 
tri.es 10 simulate the u er' Lhiakins pro­
cess, the action-coordination framework 
focuses on providing a.n appropriate tai ­
lored set of actions to ·Choose from. Thu , 
it provides a framewor.k for incremental 
user-driven automaLion. 

The Office of the Future 
AI fir l, compu:lers were seen as number 
machine: to be used in scienti ic quantia 
tatlve applka:tion . Today, you he-ar a lot 
aboul how they are reaHy symbol ma­
chines or knowledge machines . Thi:s is 
an true ; however, computers are also 
"action machi.aes" -machin.e witn 
which you take lingui . ic action. They 
offer tremendous potential for improving 
our capadty to interact with one anolher. 
This potential i just being twched 011 by 
netv.'Orkivg, electronic mesi)aging, iele­
conferencln.g, and the like. But i( will 
really come to fruition wh 'II these are 111 ­
tegra1.ed i.nto a deeper understanding of 
how language serv.cs as a medium in 
which people bring fonb their own ac~ 
tions and !hose of others. 

The development of cooversation· 
action sy terns will make po sible a new 
level of integration- not just of comput.er 
r.UWQrks or tandards, but of what peo­
ple do. A we move from oftware to 
groupware, we will be able to create 
people-centered :ystems that bring new 
clarity and implicity to the coordination 
of human action. • 
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VNS America Corp. 

delivers unmatched Quality, Performance 


and Pricing! 


COMPARE! 
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System with 40MB (28MS-S~51-1) Hard Disk 
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People use a Graphtec. 
Engineers who are serious about their work understand the 
importance of quality and accuracy. Thafs why. they choose 
Graphtec's new AO-sized CPl.002 and Al-sized GP1102. 
Features ~hat make these lar.s~furma plotters so popular 
indude: .m 80 cmJs pen speed, vector optimization. 0.005 mm 
mechanical. resolution, HP-CL"' emulation. and GP~L'" 
command sets, and a fong list of automatic functions. 

Get serious about your work. get a Graph:tec. 
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I 'DEPTH 


GROUPWARE 


Perils 

and Pitfalls 


To succeed with groupware, 

you mustfirst clear these hurdles 


Jonathan Grudin 

G 
roupware devel­
opment has not al­
way been either 
profitable or suc­

cessfu: . This failure ha.so 't 
been because the products 
were duU or uno:rigin.al or lhe 
companjes were poorly run. 
but because lhe product at­
tempted to chmige the way in 
whfoh people interact in a 
work environment. Sound 
imple? It i n't. 

Group interaction is a com­
plex.web of political. motiva­
tionat, economic, and social 
cu.rmnts. Our knowledge in 
th.ese area is largeJy uncon­
sciou-. o tutoring computers 
to he. p us ooHaborate can be 
low and difficuJr- thar is, 

u.llirii pro.duct de igner and 
purchase:rs aJike aclmowledge 
the stumbling bJock t.o u er 
acceptance. 

The ob t.acle described 
he!Ci are not. unsolvable, and 
tl:ley ue .not io:tend.c:d to dc:va.lt1e gt00p­
ware' go t You can implement useful 
sroupwarc application if you invest suf­
fi.cteol resource: to solve the problem , 
de"'elop the appropriate research and de­
velopment metbodologie , and find 
ni.che:s where the problem don't arise or 
where applications will suct:eed in spite 
of Lhem, and if you adequately prepare 
11 ers for l.h.e new applications. 

A Collective Benefit? 

An appHcatioo can fail ~f it requires that 

some people do addi.tional wo.rk, espe­

ciaUy ·f they aJC not the ones who per­

ceive a direct benefit f:riom u ing it. 


Groupware suppo:ns people who work 
in difforenl roles. such as an author and 
an e<Htor, a manager .and individual con­
tributors. or a profC$$ionaJ andi a secrea 
tary. To succeed, a yoopware appHca· 

tion .must. be used by a the 
relevant people. But. ofte.n 
some will benefit more than 
others, while ol.hen will have 
~o do extra \\'O'.l'k. 

Doing tile extra work can· 
not be left to i:ndividlual dis~ 
cretion. or will each group­
waze application be important 
enough to mandate that rcJuc­
ta.nt individual take on lhe 
e1'tra work; i.n many cases, 
the cost wilJ outweigh the 
benefit. [f it can be deter­
mined that the ap pl i.cation 
really does provide a ·ool.lec­
tivc benefit to the group, edu­
cation and leadership may be 
critical in convincing pe-0ple 
10 do the required work. 

The best solution is to en­
sure that everyone bencfils di­
rectly from usi.ng tb.e appUca­
tion by bwlding in additional 
features, eHminati.ng or mioj~ 
mizing tb.e extra wor.t. re ­
quired of anyone, or reward­

ing people for doing irt. User interfaces 
must be provided I.hat are matched wiil:h 
user backgrounds, jobs, and preferences. 
Thi i a sub tantial undertaking. but 
there may be no olher option. 

Fact vs. Tad 
Applications can fail if, through igno­
ranee, they violate social taboos, lhrcat­

a:mli~ 
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DEPTH 


PERILS AND PITFALLS 


en existing political tructures. or olhe:r­
wise demotivate some users. 

The computer is happiest in. the wodd 
of ~nformation--ex.plicit. ooncrct.c faci:S 
or images. Accessing and maoipuiating 
i:nform.ation ] central lO the tasks for 
wh icb indi idll'a] users n:l.y on their com­
P\l ler . Cent r a I to rhe dynamics of 
groups, however, arc moob Jess ~pl.kit 
social, motiWtion J, political, and: eco­
nomic factors. Often wittlool thir.ikimg 
about it, we rely on soci i ron.veo.tions 
and Ol.l:r la!rowledge ofthe persooaHties of 
those arouDd 1:.1s to guide 0111r action:s. 

It will be diffi.cult to make tllese con­
\'Cntioms, persoaaJ agendas, am! so forth 
availab1e to the compute:r. Even tryi:ng to 
make these things explicit may be a prob­
lem in itself: Oftmi we tactfully keep our 
motivatioms and aynd,as (amd our views 
of other people) to oorselvcs. Yet unless 
this information is made explicit, g;roup­
WlllC will be insensitive to it. 

Allowing for Error 

Application can also fail if they do not 

alt1ow for the wide range of error cxcep­

tio:n haodling,. and i.mprovisaiiom charac­

teristic of much group activity. 


SoftwaFe may be develope-0 to support 
group activities or procedures as Uley al'tl 
••s.upposed to" happen. But our descrip­
tions of "typical" procedures may be 
misleading. CJose examimation may re­
ll'eal dmt group activity i pu-ticulady 
variable and tliat strict adh.eten.ce to a 
standard ,procedu1e is more the c-x.«ption 
than th.c rule, 

De lgner1 
• IntuUion 


The design p.rooess sometimes fails be­

cause our io.tuicions ax PQOI for multi­

user ap;plicatiotls.,..;po one: per:s.cu1' s intll· 

ition is libJy to foresee the full range or 

use·r reaclio.ns in a complex. social shua~ 


tion imvo vj11g die simulta.neoos partid­

patfom of people with different back­

grounds, preferences. md jobs. 


Decision maker rely beavil.y on intu­
ition. The tmck reoon$ of a devclopmen.t 
manager COllSidering a groupware proj­
·ect is gcmernJly based om Si~gle-use:r op-. 
plication whCR i1111rllit:ion may be a fam" 
more reliable guide-a manager with 
good iotllition may quickly g:et a feel for 
theuser•s experiemce with a word proces­
sor, preadsbut. and so forth. oi. sur~ 
pris~gly the dcd ·on maker may be 
drawn 10 groupwaJC applications that se­
lectively btnefi.t o:nc subset of the user 
population: managers. Managers may 
see the potential benefit for people sum­
t c to themsclves, but may not see that 
extm \VOtk may bo n:quircd of others. 
thac social conv·en.tio1:1s import ant to 
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ochers may be violat:cd, or that lhe actual 
work: activity of olh.ers may i.n practice 
vary from Lhe pi:escribed procedures the 
maaager sets ou:t to automa1e. 

Evaluation Dilfkulties 
Oroupware applications can be difrieuh 
to an tyu and evalus.tc. Task anaJysis, 
de ign, and ,evaJuation are never easy, 
but they .arc considerably m<1re diffcull 
for groupwa:rc than for single-user appli­
cations. A:m indi1dd.llal ·s su.ccess with a 
particular spJICadsheet or VO'W'd pnx.:essor 
is not like]y to be affeoted by ilie back· 
g100nds of other groop, member.$ or by 
lbeadmin.i ttative or person.ality dynam­
ics with~!'.1 ~e g;roup. 

But iii a &JOilP, motivaliona], .socia] , 

applications will fail .if, 
th:rough ignorance, they 

violate social taboos. 

and politicaJ factors rome to the fore, and 
the:5ie factors do play an impo.ri:Stllt roic 1m 
the :t.1coess of groopware. 

Evaluating groopwaJC ''io the field'' is 
complex due to the nwnber of people to 
observe at each site, the w"de variability 
i11 group colDpOsilioo, Ute lhne over 
wbiell g:r00p p.l'OCCS$C$ unfold, a:nd the 
range o.f fa¢!0rS lba.t play a R)te iri deter· 
mining acceptanoe. such as u.ser trn.in­
~ng. lllllllagemen:t buy-in, .and ~ndor fol­
low-through. ~n. fact, you may have ~o 
fu]]y i.mpl.ement a glOUpwarc application 
to really e'\lllluale its pottmtial. 

Groopwa.J"e' Huit,age 

'Fbc two biS:torical influenoes on glQllp­

·ware are s · agie-u5er application · written 

for mil111icompotus and microcomputers. 

and mul.tiuser systems wri.uem for main· 

frames. Eaoll brings with it oer,afa as­

sumptioos tha1, beic.ause they don't hold 

for poupwa:re, oontr:ibutc t:o our failure 

to ~cog11_ilze the p:roblem we face im de­

signing and cvalua:ti.Qg groupwarc . 


A groupwareapplication can. be a logi­
caJ ·extension ofa single~user appMcatron., 
&11d1 as a coa111tb.or&liip a:,pplication that 
goes beyond word process· ng. Word pro­
ces.sing does not bec-0me youpware by 
virtue of permining different users to ac­
cess and e'it the same docum.c,nt se.quen-

ti.aHy. But a ,co u1horsJiip, applic 1.ion 
soppor~s document preparatfon a a 
group activicy U' i( alIOW'S ooaulhors to 
work simuJtaneously, iJ it. identifies edlits 
by the user makl~ them, or ifil interacts 
wjth users accmding to tb.eir role- pri n.­
cipal ·111th-0r, coaulhor, editor. 

SimilarJy. providing eque:ntiaJ, 
multiuser acoess 'lo a d1uab se i n'l 
enough: Oat ,base products ruch as Para­
do.:i:, lngres for PCs, or Profe: io:miJ O:ra­
cle do allow multiu~r access but don'1 
distingurish alllCmig users beyond pass­
Y.~rd access, Multi.user databases are a 
fouildation on. wbicli poopware will be 
built; for example, a groupware applica­
LioD might moiritor ch nges i.n ud1 a 
database and alert dJffe:re:nt people to 
spe~i fie d1anges ac.cxlrdill8 to lhei.r job. 
(Of coune, a group ccmJd. 11se a word pro­
~r or a database as a kind of electron­
ic mail system,. eavi.ng notes for one an­
othe:.r, a.us turning what wasn' l d~igned 
w be groopware: 1n10 something that does 
s111pport group activhy.) 

Whether we are desi.gne1s, impJe­
menters usen., o; managers. 01t1r com­
puter experie.nce has genera] ly beeo with 
· imgle-user app!.i.catio:ns. Our intuitions 
a.re based oo this experience. As a rcs111It. 
we arc not ccuswmod lo thinkimg in 
term of the need and preference: ofdif­
feren.t u.sers. The i:ngte..user ~pl ic..ation 
does not traio us to C()nsider users. ohne 
same product who hA¥e a crucial but emi. 
tircJy differe»t engageme11t with it . 

At times we may think about novice, 
casual, and power users, but rarely a.boot 
the differe-nt role: people play in relation. 
to one ap;pli.cation: au:tho:r and edi~a.r. 
sender and ~ceiver, ·enterer and mon.1· 
tor ; and so forth. Imuilions formed 
around sing:le-user applications do 001 
prepare us to consider the complex social 
and political context that applications are 
used im, yet lb.is co:nlexl is critical for 
g;roopware. w.h ick inf]ue;nces lh.e way 
communication and coo:rdinatio oc'<:ur. 
Experieilce wilh single-user applications 
does not p1Cpaie us for the difficult job of 
evaJuaLi.ng the mo:r:e comp.lax work pat­
terns aod longer time intervals tha:I mark 
gtoop a<:<livity. 

Th.e Ma'nf'rame Legaey 
Groupware designed for users Jinked by 
min:irom11mers or networl;ed microoom­
puters can aJso be based on huger, maio­
frame~based y terns . Corporate iofor­
mat.ioo systems centered on mu!Li.user 
databases arc commoo.. Expcric:noc wilh 
~hese aruh]uscr maimframe syst.ems 
mold our intuitions ~egardiog group­
warc. They have similarities, bu.t there 
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Press 1 Key 
To Run 
10,.000 Pro ams 
"1w·erMenu be<;omes your frie:ndJy 
interface to your computer. o 
more changmg directOries and then 
typing out a program command to 
nm your program. With Power 
Menu, you pre s a ingle key to run 
your program. When you exit your 
program, you're .t~en directly back 
lo PbwerMenu aga n. 

Reduces User 
Support 
Requirement. 
Virtuall Goof-Proof 
Most of our Corporate Users have 
adop~ed Pov..-erMenu as tandard 
issu on their hard dj based rr· 
·oaaJ comeute.rs. Ther,'ve fmm . 
that PbwefMenu i.gnificantly
reduces the amount of technical 
support required by users. 
Pt>we~Menu: features 
detailed conte t·sensitive 

Built In 
FileMana er 
l\Jw@rMenu is not just "another 
menu" program. It' simply the 
best user inlerface and fife mana.ge.r 
around. You can easily ..'1ew your 
directory and file tructu.re, CORY· 
rename, move or erase fil.es. at llie 
r,res of a key, without l.ea.rnfag 
'com~tertSe ' ' or DOS commands. 

Multiple files can be "tagged" 
for copy, erase and/or move in a 
single pass. 

Compare For 
Yourself. 
You Can Try 
PowerMenu 
For FREE! 

h Ip and is inh.ti:tive to use. Powe.tMenu Product Featu.re Comparison
Access to "'raw DOS" can 
be restricted by a s.upervisor. klltllfl PovHt itlllll A loM~n11· II'«" :imttr.ro· 

oollt!llt·StNlb'w .~Ip 'll 
E!My f.Mt.ni M­
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Secmity 
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u-··SdL!<Ub Color• 'll 
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i'auwunl Ptcl.cti;oc\ y.,.file and program security. 

Mlmpta KPrograms om be ~worn· IJ.....Definablr H!Olp Yeo
protected. Files can be RHldr.lit Ptognm Map y~ 

protected against acciden­ Liil Pri« 99.'l'S 
A~bl~mSnue\.,m Yeotal. erasure, and can be 
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TO ORDER CALl 

800 523--0764 

-

.." 

In California, call (408) S59-4545. 

OR MAIL CHECK TO 

Brow.n Bag Software 
File '41719, fox 60000 
San Fran~o. CA 94160-1719. ,. 


BRO 

&\G 

0~ 


State 0£ The Smart 
hidden from view com­ XTl'tt" alld llTrttrro-~ 1ra<1"'1Ufb ol ~th~ '.5y..imis; 

A11ti;oMenv· l!i • tr..dommt: ol Mop;..r En"'rJ'l'iMS.pletely if you wish. 

Offlees in l.mtdon en 831 l 106 • ln 0221 1710023 Coperi.J>~gen en 93.l831 Amstl!rdam 1120 233408 Zurich Ol 2'!46lU. 
Copyright 1988 Brown Bag Softwue. Ompbell. CA 95008 

DECEMB:afl 198:8 • BYTE :Ml 

http:oM.r.ru.it
http:0M"n1.tt
http:imttr.ro
http:Featu.re
http:tructu.re
http:comeute.rs


Di;PlH 


PE.RU..S AND PITFALLS 


arc critical differences particuJady at 
the time of mtrod11c~ion. A mainframe 
system has a much higher cost, greater 
visibility, amd strooger commitment 
from upper m&.IJ~ment. As a mndt. a 
n.ew system bringS with it the expectation 
oforganizaliona1 change. The far less ex­
pensive groupware application wil I. not 
carry the same visibmty, oommiunent, 
or expectatiom of change. 

The strong mal'lagemem commitmeot 
to e;nsuri:ng the success of a new midfl­
frame system means Uun the colle.ctiYe 
bcn.efit of the system is rwognizcd to be 
bjgh; lhe organwu.ion may create .new 
jobs to achieve. s\locess, if ne~~ 
ways will be famd to work around a few 
important indiv:i:d'uals who will not use 
the 5)'5teID (the mao~er who won•t use a 
(erminaJ, for example); and pre.s5ure 
from managem ·nt to UJi' the system may 
be bigll.. Even wlJth th.e:se foroes wotkli1g 
to U.e advaint~e of the mainframe sy ­
rcW!I, .511~ul impTementati.Qn is diffi ­
cult. I11troducing groupware applical:ion 
without this backing will be more diffi· 
cub, aiJl else being equal. 

Th.e much les5 cxpens.ive appl icaUon 
program may provide a smalJer or le:ss 
ceriain co1 leotive ben:efit and 'INOn' t have 
the same degree of management commit­
ment. Tile organization caon.ot restru:c­
rure itse:I f around eacJi new g;roupware 
appli.cation. nor wm management 91'0Tk 
as ham LO ensure fo]) parlicipatioo. To a 
greater degJCC, groupwa:rc must fit more 
moOLhly inlO e~i ting work pattern and 

appeal to au the people needed to sup­
pon h. In general. 1.be cnganizat:ion may 
adapt to a maioframe ystem. bul a 
groupware applicatioii program mu c 
adapt to the orp11izatioia. A Ja:rg~ syste:tt1 
may support scvera[ editors to cb.oose 
among, for example, but an authors 
V.'Olild11g together m111st use the same co­
at1tbori11g app icatioo. Groupware must 
be more "group-friendly'' 11han previous 
software has been. 

Learning from Failures 
D.igitized vojce, as illl voice annotation. or 
ll'O'ke mail. has some ac.'hililntage as a 
computer·based com.mun icat ioo me­
mum. But despite 25 years af research, 
voice teclu1o?ogy ha beeo highly uii­
profitable. and projec1c.d sales of voice 
products ,continue to be revised dowlil­
wan:I. Why? The advaDtages of digiLi:zed 
voice over typed in:put ore 111 mo~t aU ad­
vantages for the speller. The d" dva:n.· 
tages Io di.gitized voice, bmve¥Cr, are 
mo tly probl.ems for the lisl.etler. It is 
harder to under rand, sloY. r 1.0 tw io, 
not easily canned or reviewed, and more 
like]y to oonlaii 11 errors. 
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The speaker benefits from voice · ppLi~ 
cation$, and lhe Ustmer does additional 
work. WliJeo will it be acceptable or 
speakers to ~u bu:iden listeners? Some­
time! there its litde altemailive: A sales 
foroe on the road, f1 r example, may ba"'e 
no E-rna.i1 option.. A <li parity may be 
aoceytable wheti the ,ea.k:er is of hjgiher 
status tb:H th.e Ii~r, as w:ilh dictation 
machines. 'or wMll Uus.ers are speakers 
and listen.et$ in rot:igMy equal measlllre, 
sharing the. bunt.ens and bMefilS. 

Grou.p decision support. is uotber 
&fOUPwaJC area that ha n'~. yet caught o.n . 
The ppeal to improvimg the effic ·ency 
and effectiveness of decision making in 
meetin.g.s or groups is obvious, but wrh· 
ing roftqre 1.bat c.an do it will be ·uicky. 
Tine decision.-maldog p~ is often 
compJe:l and sl!lbUe. wi.lli participants 
holdlmg parcial.ly hidden agendas rely­
ing om how1ed,ge of the per.sonaiil:iM of 
tbe others imvolved, and o forth. Suell 
factors may be difficuJt or impossible to 
represem e;r;plicitly in the system, and 
thus the computer mary participate at a 
gJeat di~dvani.age. 

[n add]ti:om, group• decision-st1pporl 
systems are expres y designed 10 oonefit 
deci i:oo mal!ers. Bl!lt other may .need to 
take time to lean:i and u e the system. 
The ys~em may enoo:mte:r resisLan.ce if 
sign.ifical!ll ~eamjng iis required, i.f much 
effort to pul i.nformatioo on-li.ne to ro ke 
it publiclj.• available is. necessary, if 1.he 
system records inform.11lio that a.partici­
pant would prefer not to pread outside 
me meeting, if it blocks other means to 
influence decis:icm making (su.oh H pri· 
va(e Jobbyi11:g), or if it underrniDC:s man~ 
agememu authority. 

Ai:nmna.tic meeting sd;ieduling is my 
last example of a faihering groupware 
area . For Htamalic mectilll8 schodu!iag 
to work dficie.ntly, all i.nvol.ved. m111st 
maintai:n pe:rso.nal calendars and be wil I· 
ing 110 le.t the compu.ter schedule their 
free lime. These requirement are not 
me:t . Elc.ctronic ce.lc!ldru:s 81C not elec­
tronic ver: ions. of paper caJen.dars. Tbey 
ser-vc communicatioDJ functions, primar­
il)' for managers and executive w:iil.b per­
sonal se.cretarics Who m int io the cal­
endar . Most individ'ua I contributors. get 
by fine w'ilh portab!.e, compact paper 
earlendan. 

Thi has di.rie coasequeoccs for 11.1to­
madc meeting sclleduliJil!. [f a mar:Hi.ger 
\Wl'lt lo mecet with oonmanagement sub~ 
ominates, few of ·!he laUCJ' are likely ~O 
maintaio their ,electronic c.alendars. The 
scbeduJjng p.rogram will find all Limes 
open and schedule a meeting. and coo· 
fl.icts will ensue. Tile one who boo. fit 
from th.e feature is the perScm who caUs 

meetings-the mllJlager. Tho5e who ha~-e 
lo do additional vro.rlc [O make the app.li­
cation succeed are the individu l conlrib­
utors, who would ha\'C to maintain cle.c­
t ron ic c le11dar that lhe}' would not 
otherwise use. 

Analysis of Success~ &-MaU 
How have E-mail and Iilll leti.n board 
avoided t1bi!:$C: pitfal Is to beoome the dear 
groupwa:tt: success tory? To begin with, 
tliete is a.n. equ.itabie d.ivi ion between 
who does the work and who get the bc.n· 
em. Ill some situations. e\\eryon take 
eq11al. turns se11oo.g and recelviDg; in 
other cases, die person with a message m 
·comml!lnkate does a Huie more \!/Ork to 
type it, while the reoeiverca:n easiJy read 
01 ignO.Je i1. The basic con.versa.ti.om for­
mar (its in rcadiJy with oor social con­
1o1enti.on.s (a.lll:mogb me differences le.ad to 
potential problems., such as "flaming" 
and "j1mk.E-mail''). 

But E-maiJ is pcculiarJy anomalous in 
some intere ting ~Is. It is coming 
into wide u.se less Lhrough a normal prod­
uct-developme1:n and marketing process 
dum by spreading fmm academic and 
public sources. Unlike many group""'are 
product , tl:le obvious beneficiaries are 
n.ol maC1agers or dedsion makers. ]ts 
asy11cbronm1s nature may even botlier 
managers whose ti me is t ight]y bud­
g¢'1ed; The aoolity for anyon.e to rapidly 
dissemio.atc i:nformation {i nch1di~g ru.­
nrors) ,can create new and not aJways wel­
come cha.Ue;nges for ma:nag rs, whose 
jobs often involve managing and control­
ling oommunication. Because it is o dif· 
ferent from fDOSl groupware, h may be a 
mi take (O ].oQk at E-mail as a model for 
groupware development . 

In fact, for groupware 1.0 succeed, it 
must be less tecbn-Ology-.driven than il 
has been. We. mUSI stat"! with a beuer u.n­
derstandi~s of h.ow groups and orgalliza· 
t'on function and evolve, and ~ musl 
be more sy tematk in e,,. luat' ng the ef~ 
feels of introdudng technofogy into 
group . We aJ o need a better und.er­
standing of ouf o ::i decision-making 
processes.. The inluiLim1s th t guided u 
in the past are breaking down as we move 
from i.ngle-u .er applicalio11 and ma.i:n­
fro me sys1ems to the new world of 
networked minicomputers and micro­
computers lb.at will support gro11.1p.s. We 
need bciter science and better inlllirLioa 
in thi area, bee use failure i so CJtpen· 
ive and (ime-con lilming. • 

Jonath(JJI Grudin is a member ofMCC 's 
Human irl'ttr{ace LaboralOI)' in Austin, 
Texas. He can be reached on BIX do 
'"editors. " 
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If u think writing pf gram code oomes with three addirional progJalTIS: scan into Paint can be included in 
is a dirt)· bus"n- .w h mething 
t hel J'OU c ean up our act. 

lt's c-al~ed Matrt la ul. Lay t 
le u create prognm1 tha d 
exa t.I wha ou waru, quic:kly and 
easily- without \vntinga ·pole line 

code. Layouild il ror '01.1 auto­
matic ll • in r ch i r or 
P~. Turbo C, Microsoft C, Quick· 
Basic or Lattioe C. if u're not 
a programmer, you can even create 
progiarns that are read -to-run. 

the first true EI om-
purer ided ofuwm! n. ·neering 
d velopment tool for the . , La ut 
It! ) u wrire your programs imply 
b drawing . n icon-ba&Xl Row chill1. 
They'll ba\re windo . icons, naenu , 
bu ton -, dialog box , and bt!autiful 
gra,phi · and te t. · ch Macintosh 
and the 2 P n1.ati n Manager. 

nd because La) ut i effi­
cie t, e\'el)'Lhing u create will 
'' rlk in redibly fast.e\: n n tan­
dard P ~ with 256K and onl ne 
di k drive. 'To top it re, all ur p ­
grams will featllllre La} uts auto· 
rnaric moll<ie upport. sophisticated 
Hypert xt functi ns and decision 
handling. 

Th fu I La Ul packag a 

atrix Paint i -a pro£. - ional 
prnm program thar c:om -with a full 
pal tlc or hi~powert=d graphj . 

Ts, pl us sc.anner uppott. And any 
piclur or •mbol lhat y u draw or 

1. Daw anow.ctat 
2. MalJil Layout creates 

lhe llO!Jal11 code. 
3. 'rtMI IJCO'illl iS ~. 

your progr.nn. 
Matri~ Hdpmaker allows you 

includ an electronic manual in all 
ur progJaillS. Conte t~liYe help 

window .a mble ofcontents, inde • 
ing and the COO\'ellienc or Hyperte t 
functionality can now become a pan 
of everything you create. 

FinaUy, · trix Desktop gives 
y u th ability to organize~ ur rues 
and d" in a very acimosh-like 

, u way. 
Whaf the t? Atj 149.95 

for the entire packag ,La t speab 
·n a language uu'll 1 · to bear. 
&pedalJ with our free c omer 
support no py p tecti n, and a 
30-da •money-back guarantee. 

ape r 
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tape phical y illusrra how the 
man. leatu of atri."< Ui>·out will 
make a differenc in your life. CaU 
~-533-5644 and order r VH 
cop now (just 9.9 for shippi 
and handlin • credited against ur 
purchase). In ~~us, call 
1617 567-0037. 

Do it today. Because once u 
what la) ut can do for you, we 

think u'II by it. 
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I N D E P TH 

GROUPWAR E. 

Intelligent Software 

Agents 


Using Al techniques in groupware has the 

potential to dramatically alter the way we organize our work 


Kevin Crowston and Tlwmas W. Mal.one 

A 
lthoug.h people 
often work to ­
gether in groups, 
compute rs, o 

far, usually don't. Computer 
sys.tem.s have he~n designed 
eii.her to automate an entire 
proee s, such as calculati.ng a 
payroll, or lO :upport an indi­
vidua I, such as a deci ion­
support system for a decision 
maker or a word proc~ssor for 
a writer . Recently, however, 
researchers have begun to ex­
periment with oftwa:re that is 
pecif'ica lly designed for 

group - a type of oftware 
often caJJed groupware. 

Artificial ioteBigence a 
field almost as old com­
puters themselves, is no ex­
ception. Many expert sys­
tem for example, embody 
the know-how of an individ­
ua.1expert working alone on a 
task. AI techniques can be 
equa11y usefuJ, however, in 
supportjng group work, and ucb appli­
cations are now being used in research 
labs. 

Designing Intelligent Groupware 
Most of the designer of intelhgent 
g:mupware syste.ms have concentrated 
primaril.y on the underlying "intelli­
gent" funotionality of the systems, not 
on their user interfaces .Thi focus is un-

lll.USTil:AnO . : ROBERT TI NEY © 1938 

derstandahle-, since most of the ystem . 
were explorat'oas of the technology and 
not intended for 11se i11 a real setting . We 
th ink, however, i:hat. the desig:o philoso­
phy for presenting i.nteliig¢nt functional­
ity co end users is much more important 
than simple "11ser interface" questions 
would impl.y; in fact , it's criticaJ to the 
success of these. systems. 

Our wo:rk on tlle Information Lens, an 

intelligent informaLion- har­
ing system develope-0 al Lhc 
Sloan School of Management. 
at MIT. has he-lped to crys· 
tallize in our minds some of 
the principJe.s that we find 
useful in designi.ng .int.elligen( 
groupware. These principles 
follow primarily from the ob­
servation chat most coopera­
tive work involves more 
knowledge than we can com­
pletely formalize in computer 
prog rams . Fu rthe:rmo re , 
there are some kinds of inte:r­
ac:tions that .human should 
always handle them elv·e 
rather Lhan del.egate to com­
puterized assistants . 
· We bel.ieve Lhat computer 
systems can be more useful if 
they follow two ba ic rules: 
(1) Expose incomplete knowl­
edge and {2) make it ·easy lO 
include informal knowledge 
and processing. For i.nstanc:e, 
inst.cad of t:ryi.ng to depend on 

complex, hidden (and nece.s arily imper­
fect) reasoning about what you, as a user, 
want to do with your messages, the sys-
1.em should expose au it$ mies i.n such a 
way that you can both soe and modify 
them. Thus, you can und·erstand and 
compensate for the system's inccmpletc: 
knO..Vfedge. 

In addition, unlike traditional forms­
crNtdnutd 
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proc ing ystems, lh.e system bouJd 
n t restricl. the type of information in 
mo t fields ofmessages; it shOlllJd let you 
put w.lrate¥Cr unstructured texc you want 
in a message. ThU$, if the message types 
included! in I.he system are incomplete' o 
inappropriate for a gi\l·en situ lion, you 
can always t ke care ·Of th.e situation 
informaUy. 

ln!ormatioo Lens 
The Joformation Lens system use ideas 
fn)m Al research to enhance the most 
common kind of groupware: elec ronic 
mail. ln mature CQmp11rer-based messag­
ing communities, it's common t·o feel 
flooded with l.3.1ge quantities of elec­
lfOl'lic "junk ma.i.I." At I.he _me tllne, 
it's also common to be unawarc of f ct 
that would make your work easier, facts 
that are known elsewhere in your ru:gani­
zation. The Information Lens helps you 
solve both these problems- It helps you 
fiher, sort, and prioridu mes~ge: tha1 
are already addressed to you. and it also 
helps you find useful me sages you 
'WOUld not olhc,rwise have rec~ivc4. Fur­
thermore. it lets you choose for yourself 
how muc:h of )'Ol:IT mail you want to pro­
cess a:utomaticaUy. 

A .tey idea in the Information Lens is 
that inf'ormatioo in messag can be pa.r· 
tiaJly represented in frame . For exam­
pre, "meeti.ng anooonoement" messages 
include field for da~e. time, pl.ace, orga­
1J.i~er. a.nd topic, as well as additionaJ un­
structured i.nfo.rmatio.111. Sender c n 
c-0mpose their messages using f:ra.mes 

th t sugg l !.he kind of information to 
be i.nduded )n Ille message and rlcely al.­
1.emati¥es fur each tin.cl of info.rma:!fon 
{see figure l}. 

Receivers cam coo.venjently specify 
n1les to automatically filter _nd classify 
incom.i:ng messages imo folders based on 
tire same dimensions used by sender in 
oo:nsuucting messages (see figure 2). 
When necessary or desirab1e however, 

Information 
.in messages can 

be partially represented 
in frames. 

!he recc.iver can still process message by 
hand. For ex.ample, if a sender put "we 
don 't. know yet" in the time field of a 
meeting announcement, the rules of most 
automated cale'11dan WOO:ld n.ot be help­
fu.l. but person cu easily make sense 
of the send'.e:r's intentions . 

[.o addil.io:n, messages can be &ent to a 
special mailbox (cu:rrently named ''Any· 
one") to indicate that the sender is wiU­
ing to have this message automatically 
redist:ributed to anyo11e ·else who migtlt 
be int·ere ste-0 .. Re cei"'ers can pee·fy 

Deliver C.ncet 
Me'9'11ng .An nounoement 

To; Anyo.ne 
·From: Malone 
•cc: 

Place: Subject' 
I ESl-301 I 

E40-298 I Default Topic: 
I ES.2-598 E.xp!anatlon Day:IFaculty club. AltemaUves MeetJ:ng Date: 
I Time: 

Place·: 
Text: 

iFtgu:re l: The format oftht message scretn/rom the lnfonnation Lens. Messages 
are composed wish a d1splay-orient44 tditor and templates 1ha1 haw pop-up menus 
associa1td with dre ttmplattfitlds. 
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rul thar find and s.how me- sage ad· 
dressed to "Anyone" that the receiver 
would nor otherwise have $Oen . Messages 
can thu .be selcctjvely d.is emin tcd onJy 
to people who are Hk:ely to be interested 
in them. This framework upport many 
kinds of information sharing in addition 
c.o sit:niighrforv.'llrd E-mail. For example, 
automobile designe:rs could ask.to receive 
just tho.se eogineei:'ing-cha:nge notice 
I.hat affect !.heir pans of I.he car i.n tead of 
manually saning through the paper an­
nouncements of all changes. 

When sender don ' I use a.ay sped.aJ 
message types in composing their me ~ 
sages, receivers can ill pnx:es. these 
messages with rules based on the fields 
pre ent in all me sage5 (e .g., " to , " 
" from," "subjeot ," 'dat.e ," and " rnxt"). 
A .natural-language pa.rsers become 
more powerful and aocu.rate, however, 
they could be used to parse more and 
more kind of unstructured document . 
For example, as a demonstration of pos­
silrle exten ion to the loformat' o Len , 
\Ve developed a parser that reads un Lruc~ 
turcdl cminar announcement and 
ere tcs mecting-anno11nccme11t mes­
sages. Rule like lhese ooolcl be used to 
process a much wider range of docu­
ments . 

Semi-struclured mes ag.es are al o 
useful, not only for information ha.ring 
but lso for supporting a variety or other 
coordination processes in organization 
(see Malone, Grant, Lai, Rao, and Ros­
enblin in I.he bibliography)_ Far ex.am­
ple, when the system knows the types of 
messages it is receiving, it can take auto­
it.Uil:ic .a tion on receiving certain kind 
of messages and uggest action that its 
user.; might take o:n reicei,..ing olhers. 
Simple eumple.s of using these c.apabili­
ties include seni.ng up rules to automati­
caJly forward m¢eting a.nnoo.11.cernenrs to 
a secretary who keeps a cal\e.ndar or to 
enter the meeting jn an on-1.i.ne catend r 
and .having the system automaticaUy pre­
sent its users with an op<ion of loading 
the patch file specified in "bug-hx 
annou.ncements." 

We have aJso recently used t.llese ideas 
to implement demonstration y tcm that 
help you schedule meetings. engAge in 
compu.ter coofecrence: , nd keep track of 
tasks you hm"e agreed 10 do. For in~ 
stance , we created a ystem to help 
schedule meeting simply by creati.ng 
several new type of message (e .g., 
"meeting proposal" and "meeting ac­
ceptance") and by adding evera I new 
k iods of rule actions and response op­
t.ioos (e.g. , "a.coepc: meeting '" and " add 
1.0 calendar") to the sys.tern. 

Compu.ter conferencing requir'Cs a 
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new message type to 11n1101..mce a CQnfer­
ence , and a i:iew action , ..jl>jn conf. r­
M e," I.hat create: th following: a new 
folder for conference messages, an 
" Anyone" ru e to forwa.rcl I.he messages 
sent lO the coo erence, and · rule to put 
th mes.sages in Ille foldeL To send a 
mes age lo a confer-ence, you imply 
m ~k the m sage with lhe confereoce 
name and elld it lO "Anyone." To read a 
con fenmce )''OU imply open I.he appro­
priate folder. 

Object Len 
We arc cu.rrenlly ""'Orki.ng oo a uccessor 
to the [nformation Lens sy tem, called 
Object Len that appl ·es these prindples 
to u much wider domain Lha:11 just m • 
sage . Tkis ystem provides a user inter­
face dial imegrate many of Lhe capal>·l i­
ties of electronic messa.gi.ng, rnl.e..:based 
"intel .lig ot " age1:1ts, object~oriented 
databases, and hypertext. 

The de ign of Object Lens is ba ed on 
the Jnformation. I...cn system, and it aJso 
uses frames to represent Lhe i.nformation 
in messages and rules ro process IE-mail. 
Object Len extends the use of' frames, 
howe er, by u ing them to repre ent 
many other objects wel I. For example, 
..person" objects have fie els fo:r o me, 
phone number , a.nd job Lit e~ "ta ks" 

hJWe requ~tor , pe,rfo.rme·r, and de..ad· 
lin . These fields c.an contain. t xl. _ in 
the Information Len , or link , to other 
frames. in hypertext S) terns. For ex· 
amp e, you can find the phon.e number o 
a person doing somelhing for you by ex­
amining lhe phone number field of lhe 
' ' person" object in lhe performe.r fi !d of 
lhe " task" object. 

Object Lens also extends the scope of 
rules beyond messages. As a user , you 
r;-ai:i create agem _ to do some wks aute>­
matically, such as sorti.ng new mail into 
folders when i't arrives. Agents can lso 
be triggered by olher event ; for CM.I'll· 

p e, n agent could be set up to remind 
you when a deadline passes. You can also 
create an agent to find all the objects that 
mateh some criteria, much like running 
query in an.object-oriented database. 

We hope that Objecl Lcn.s will provide 
a n infrastructum in which many other 
pplication for inlellig·ent groupwa.re 

can be easily implemenled by developers 
and ea ily under 1ood and modified by 
users. For example , Object uns cowd 
be u cd for task tra.cking by adding me ­
age cype for "action requc t" and 

.. commitment ." You could c.ben organize 
the e message in different ways-for cit· 
ample, sorled by de.adlineorby the name 

continuM 

olJ Mt--lltl'~__.. _.... 
, pn;n.c-. "1ir"' "" ......... 

~l'C..._ .... 
.,....-a;.-. ....... ~ 
._...,. ___ 
~- I 

Ta&F... ~a~ 
~w.I~~--·­~-'~ 
~ 

I 

Sa.ve 
Rule Editor 

Name 

cancel 

......... .-... - .-----­ -­ -IF 

I 

To : 
1From: 

Subfeet: cc: 
SubJect: CISR lunch 

1Qelaull Oate: 
Exp anatt-0n Sender: 
AltemaUves Topic : 

- MeHllg;e Type: 
Text.: 
lgncure After: 
Day: 
Mee1,1 ng ~te: 
Time: 
Place: 
Ch rectef'l sties: ----------­THEN 
Move To: CISR lunch 

I 
,1 
I 
! 

' 

I 

' 

(gU.re 2: The format oflhe rul,e c~en from rht Information Lens. Rules for 
proussirrg messages are com(JOSed using the same ldnd ofeditor and rhe same 
templa1es as those usedfo.r composing messages in thefinr plaee. 
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Expe en al Gro war ystems 
Aitechnl!qu a 

OHi and V 	 Frames, !Ves 

SAL; recent wor1< in Plan ng 
Knowtedge C aft expert-system 
Sheil f1rom lhe Camegje Groop 
Prolog 	 Frames, rures 

Usp on an MITLi<SP Machine 	 Non·mono1.0iVC 
reasor1mg 

KEi eoipert-sysmm shell Platlll1ng 
rom In elliCorp 

lnterfisp-0 and LOOPS Non-mOf'IOlonic 
on Xerox 132 reasooing 
~ions 

Frames, rules 

lnterli p-0 and LOOPS Frames, rules 
oo Xerox 1100 se es 
oorkSt ·ans 

~em Beverly .Ked2tersl!Q, 
Devel0pmen1 Urive«Sty o# Soutl'lwestem 
Support Louisana 
En ronment 

Cs:liSte 	 Arvlnd Sathi, Thomas E. Morton, and 
Steven F. Aod'l , DigilaJ E,q - en1 
Corporation 

carteton 01 !Ce 	 A. Rogel' Ka}-'J and Gerald M. Karam, 
Knowtedge Expert 	 Cruleton Uruvetsrtv 
S'ysl.em (COKES) 

Omega 	 •Gerald Barber, MIT 

Pcfymef 	 W. B. Cro and L S. LelkOwilZ, 
Unwef'Slty or Mas.sacnusietts at hers! 

Argnoter 	 Mar Ste 1 • Gregg Fo er, Daniel ·G. 
eotxow, Ker\llBCh Kah,ri, Stan Lanning, 
wid Lucy SLIChm;ui, Xerox Palo Alto 
Reseateh Cemer 

TI'l<lmas Malone, Ke Gmru. Frankl)'n 
urbak, Kum·Yew Lal, Ramana Rao, 

Kevin Crowston and David'Rosenbli , 
MIT, Sloao School o 

ObjectleM 	 Kum-Yew Lai, Thomas ne, and 
Keh-Cl'liang Yao, rrI Sloan School 
0 Malla{19me 

Project 
maM.gefl'le 

Offioewo' 

ornce 'WO!'k 

OffioeMlfk 

Gfoop decision 
maidrig 

E-mail 

Ofcewok 

of the pe:rs.on doing the task. Manager 
could display the status of all ta k being 
done by peopte in lheiT grOUp. 

Expertmentat AI Systems 
Six ol.her groopwa.re systems that u$e Al 
techniques are a] o summarized in die 
text box. The first three help people 
"WOrking together by being "experts'' on 
bow the group i11.teracl5. 

• Sysrtm Dt">'l!lopmenl &.pport Environ­
ment contains knowledge about the kinds 
of th.itlgs people often ry ~o e cb other 
when developing software, and it uses 
this knowled:ge to automaticalJy carry 
out parts of the conversation. For exam­
ple, if you v. nt to complain abou:I a bug, 
the syi.1:enl can en ure lha( all relevant in­
formation is recomed; identify the pe:r­
son rcspoosible for the program and for­
ward the report; warn other user of the 
bug; and collect. the information in an 
easily accessible form for further 
analysis. 
• Cal1Lr10 is a di tributod system for en­
gineering project ma.nage.ment. Group 
matu1gers each use a copy of the'program 
IO help·~hedule resource and activities 
for the}f own group . The individual. S}"S· 
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terns are connected and c:-an communi· 
cate when necessary. Wlum one group 
needs somdhi~ from anochc:r, uch as 
a cess to a facility 0001.rolled by thai 
group, the. relevant system can a.utom.a.ti­
c a .11 y negotiate, u ing a variety of 
technique . 
• COKES is a di tributed system to up­
port office work. Each indJvidual b.a:s an 
"assistant" that c:an provide details about 
office procedlilres, other 01ff members, 
or .available resourcei. Other server.. 
store shared orpnizaition ·l k nowledg.e. 
These sysiems can communkale wilb 
each other. for example, to request or 
uppiy information. New manager 

could use the rs.tern to find which re· 
ports they need to write. when they are 
due, and who should get a copy. The "as­
sistalll" could llleo help oollecl the infor· 
mation necessary for e ch report. 

The other three sy tern use knowl· 
edge-representation techniques to s1orc 
.informarion the group is W"Orking on. 
This in itseif cu be een as benefit , 
bec.ause it re.qui.res people ~o be more 
explicit; thus reducirig disagreement 
c.aused by confUctit'IS but un.sta:led as ­
sumption ·. Moreover, once •1he knowl ­

edge i in a form that can be handled by 
computer, Lhe system can pro;;oide fur­
ther upport. 

• Omega embeds 	knowledge about the 
ffcct of the a lions a worker cu take . 

When you tale a goaJ (e.g., finding a 
new assignment for a avy officer), th 
ystem checks that the goa1 can be 

ach ieved. If it finds a problem (e.g. , am 
enough money budgeted to pay movi.ng 
e.'\p&nses), the system can identify the 
cause, allowing you to re tatc the goal or 
change I.he underlying conslraints (e.g .. 
delaying lh move until .money becomes 
avail.able). 
•Polymer u~s planning ideas to hel.p 
carry out the steps in a oornple11 office 
procedure . When you s1.ate a goal , the 
oystem creates a plan-that is, a sequence 
of ctfon to achieve the goal. A each 
a.ction is carried out (e.g., by a ig;ning i 
to someone to do), the sy tern. checks to 
see if it worked as expect.ed. If:something 
goes wrong, the system can reevaluate 
the situation and, if ne'c.e&s.ary, make .a 
new pl.an. For example, a journal editor 
could use the ystem to control the review 
proc.es . A ea h paper i rc,cdvcd. the 

conti11Um 
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sy Lem WQukl ask for the name of re-­
viewers, request lhcir rc-eommcndalio11s 
and got the editor' final deci ion on the 
p per. 
• Argnoter will be part of the Col.ab, a 
fa:ce-io-face meeting-support r.y tern . 
Argnoter is de: igned to upporl a group 
evaluali._g proposal -for example, for 
the desjgn of ai piece of software. Individ­
uals sugge t argument for or againsit. 
each proposal and compare proposal , 
usi:ng the s tem 1:0 prq>are ummaries of 
the a:rgument . A participant dis.cu s 
the a.rgumtnis, I.bey can stale their un· 
detlying: assumption and evaluation cri­
teria and have the sy tem .quickly evalu­
ate proposals under different sets of 
assumption . 

Just the Beginning 
At present, Al techniques for g:roop wo:tk 
are till in their infancy. Th~ tech~ 
n.iques, lloV."EYer have the p!ll.Cnti.aJ t.o 
d.ramatical ly alter lbe way we choose Io 
organize our work.. For io Lan.cc, imag­
ine a future in which yell work at a work­
station connected to many ol.hexs OJJ a 
corporate network . Vast amounts of 
knowledge :!ll'e stored on-line . Your 
workstation contain.s most. of the letters, 
reports, calendars, bu in.ess cards , 
drawings, and other papers that clutter 
your office toda)'. It al o ''lmoY;'S" whal 
tasks you are working on, what products 
your company makes, and who bas dif­
r.:rent mle~ in yom org.ani~tk>n- Other 
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"Callis.to: An Intelligent Project Man­
a~mimt System ... Al Magazin" . wi.nl.er 
l986, pp. 34- 52. 

Win on, p_Ar'iiftcial l111tlligtnu, 2nd ed. 
Rea<lil\g , Mk Addison-We ley, 19&4. 

http:wi.nl.er
http:Callis.to
http:sigoifica.nt
http:maiki.ng
http:catio.ns
http:p!ll.Cnti.aJ


TRY THE NEW GEN1ERATION FOR $30 


HYPERTEXT 
Hypert t can be a powerful tool for 
organizing text, graphi and data, but 
withour an underlying slructure the user 
becom - lost ·n a maze or information. 
Kn w'led'gePro add u·ucture1 ontrol and 
intelligence 10 create an exciting new 
teaching medium. 

ou'll never go back to your shel l! 
Q . Who's using it1 
A. ngin rs, Edu ator , lawyers, S ientists, Managers, Authors, Bankers, Software Develope.rs, E pert Sy tern 
Dev lopers, Computer VARs and VADs, Tra'ners, Con ultant , Experts in Agri ulture, Manufa turing; Insurance, 
Pe1roreum, Govemiment and many m ny more. 

Q . What are they doing with it? 
A . lntellligenl tutorials, smart manual , pmcerlur.e guide , rule book , computer aided in tru lion, les and promo­
tion, darn na.ly i , non· linear dccumen , lexl an lysi , diagno hes, software front-ends, xpert systems, train' ng and 
education, hypel1 , aU'lh ring, case tudi s, insurance claim determination, 'nvestment analysis, inte ll .igent forms ­
the;e ms to be no limit lo the diversity of applicati.o.ns. 

Q . What can I do with the demo system? 
A. The KnowtedgePro demon tration :ystem ome wilh a 100 pa .e manu'al and lots of e amples to ~t you slart·ed. 
You can create and save small working knowledge bases. The only commands. that you can't use are those for 
handfng ,external files or chaining knowledge base , We even redil your $30 toward the co t of the full y tern. 

Q. How much is the fufl devel,opment system? 
A . KnowledgcPro co ts 495 nd there are no run~tirne charges, so you don't have to 1p-ay more when you distribute 
our applica1ions. The Da1aba e Toolkit Uo access ro dBASE and Lotu 12 fi'le) o $49 and the Graphics Too~kit 

(for a e to PC Paintbru h pictures) costs $89. Our KnowledgeMaker induct ion yslem (for er ating rules frnm data} 
co ts $99. Knowledg P1r·O run, on IBM PC, AT and PS/2 compafble machines with 640K memory. 

0 ORDER Call 518-766-3000 (Ame , Visa, MJC ac epted) or end$ o+ $5 hippi,ng & 
handling fof th d mo ( 38 tot:al foreign) or $495 + $8 .shipping & hai11drng or the ful J1system ($553 tota l fore~gnl to 
Knowledge Garden., Inc., 473A Ma·ld n Bridge Road, a au, NY 12123. In NY St le pie se add 7% le ta . 

KnowledgePro ® 
In 

pub ished associationBy Bev & e.mThompson b with
The fi rst Knowledge P'rocessor. 

Knowlrdflcl'ru;. ~~~~al,l(oo;v~ ~. Inc.• l,.i;ili,n Ill 1, • "'8~ lriidM'.la ol Latm ~ orp., d!l...sf" • ll~rl< ai A>:hlC!ll fat , ISM lj ~ • ·~ 
it..i.m...lo ol lnlftll.ll ! I I(....., -~ lu Ir-ml d - C;ildl;r> lr>c;. ~T~ C 
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---- ------ - ---- - --- - ---- - - ---

..... -
EQUITY I+ 

• 36(1( FtQfJpoJ 
• 20 Meg Hatti l'l1k 
• 64(1(. Ram 
· ~Pon 
• r.toooclVvme ca/ll 
· ~~ 
• MiS DOS 
• GN Basic 

$1195 

L 
PRIC 
LEADER 


c 83 
_____________. 

Everex 
Sl:ep 286 • 12 & 16 MHz 
1 Meg RAM 
Set up utl ity ill ROM 
SJP, CIC Cam for 
Enhanced keyt)oafd your1.2 MB lloppt; 

DOS/BASIC configura1tion 


Eve,rex 
Slep 386-20 MHz & 16 Hz 
25611< cacile ol Vf.ry high speed RAM 
ZMef.1 RAM , il:Xr;tandable to 16 Meg 
SIP, CIC 
Enha11ced keyboard 
1..2 MB floppt; 
OOSIBASIC CafHE..aex 28618110 MHz available 

' 

'i l'D8/PAQ -----...... oi!iiiiiiiiii~~ LAP-IDP 
ToohCba 5100.40 ........... ... .4~5
I 386 S 40 Megi ............... .3995 
 Toshlba 3200-40 ................3595
I PSl2 model 31Vl0 meg ...... . .. .1775,386 130 megJ20 MHz ... .. . .. .. .6295 Toshiba 3100.20 .. . . . .... . .. . ....Call
PS12 mooe1 5Clf2:0 ~ .. .. . ..... 2595,286 40 meo .. . . . . . . .......... 2395 

le>sh'ba 1000 ........... ........can
PSJ2 model 00/40 meg .. . . ......3395
386 110 meo/25 Hz ............7495
I NEC ultispeed . .. . ........•.•. 1Z95
PS/2 mooe1 60/71 meg .......... "4100' 
I 386 60 meg/20 MHz ............ 6295 


EC ultlspeed EL . . . . . . . . . . . . 1a95PS/2 m0ide1 80/40 meg .. . . ......4595
I Punabre Ill 40 ~12 MHz .......4195 
 EPSO LT .. . ... •............ .can
PSl2 mooel BW~15 meg .........16-295
I CARD & M NITOR EXT'RA 
I 

CITIZEN TOSHIBA PRINCETON GRAPHICS AMO EK PC MOUSE IRWIN1 &ARCHIVE 
OKllJATA NEC SONY HAYES MICROSOFT MICE TAPE BACKE sroc EVEREX INYSE ACER SAMSUNG LOGITECli TA.XAN 

GOLD STAR HITACHI HOUSTON INSTRUMENTS CALCOMP Ml1SU131SHI MAGNOVOX 

,_EPSONMa:cintosh 
I 

SPECIALS. 
 PRIN'T:ERS' Mac-SE/20 M~ .. .. ,, ..2895' Ma<:·ll/40 Meg . 
'' 

... .. .4550 Epson FX850/1050 ...$3791535of the MonthIMac-SE 12 Drive .2350 Epson LC650/1o.50 ... $5591785Ican tor 60 anel 100 . ~ Microsoft: Mouse .. . . . $119 Epson LC500/2500 ...$3591895 
' I 

I Epson LXBOOFEXS.00 ..$1991445Microsoft Excel . . . . .. $299ARCHE RIVAL 386 
I Epson L02550 .... ... ... $970Aldus Pagemake r . . .. $459Arche Rival 388J2M .. .. 3100/2200 ! 

H11ndai 286 .. .. , . ' .1295 CITIZEN 
PRINTERIAST 

I 

180DJ15iE . . . . . ...... $1791335AST 300 molfel 340 ........... .4395
SOFTWARE MSP40/45 .. .... _... $2991439/lSJ 286 model 80 ....... . ..... 5Mi
Microsoft Vord . ................239 
 MSP50/55 ... . .... . . $3991509
A.S1 286 model 120 ..... '. CllWord Rertect 5.0 ................249 
 Tribme 1241224 ......$425J6.4SAST 2M mndel 140 .. .... .. .. .2595Lolus 1-2-3 ... . . .. ... .. . . ...... .297 
 OverTure/lazer ...... ... .t1295CARD & MO JfUR EXTRAdBase Ill + . . . . . . . . . . . . . . . . . . 385 
AND· MANY, MANY MOREi MP LASER Jet II . .. ... 1750 : 

I 
WE ACCEPf LC, CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx 

3% charge on VISA, MC & 5% on American Express 

COMPUTERLANE 
CORPORATE ACCOUNTS WEl...COME 
CALL FOR VOW E DISOOUNTS 
CONSULll\NTS CA.LL RJR PR Cl G 
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DEP TH 


GROUPWARE 


AGroupware 

Toolbox 


These products prove that personal computer groupware is real 


Susanna Opper 


T 
terns that enable groups tohe po.· puJa tion. o.f

gr-0upwue prod- have discussions, take mes­
ucu increases each sages, coordinate c.alendars. 
week. And there's track pmjecu, and follow up 

no doubt that a vi rtua] baby on detail$. 
boom of e.ntrie will blossom 
with OS/2 a.nd the Presenta­ Some observation hold 
tion. Mana,ger. true for many or all of the 

Even though many per- product I'll discu s. The 
onail computer gT-Oupware fir: tis residence. Whe:re your 

product a~ still .in Lbeir in­ groupware product res 'des 
fu:ncy 50.me are yo11.ng adults. makes a big difference. If 
The products mentioned .hc11e you've bought a program ro 
are a sampling of the more enable anyone in you.r 'WOrk­
popuJar and prom.i in,g pro­ g:roup to take phon.e mess.ages 
gram available . for anyone eJse , but message 

takers must quit anothe.r pro­
The Toolbox gram each time the phone 
h' useful to think of group­ rings, you'll have a lot oh111­
ware as a cla of proclucrs­ answered calls. Some pro­
imilar to a l.oolbox contain­ grams that don't h ve Uii 

ing tool for diverse tasks. drawback are noted below. 
Like the tooJs in the box, vari­ Otherwise , invest igate a 
ous groupware products are multitasking environment 
suited to different jobs or such a DESQvicw from 

Quarterdeck Office System .work.group m.iis ions. Herc are 
some emerging categoric- : 

• Docum.tnl editing. This software auto­
mates the process ofc.aptu:r:ing and track­
ing editorial oomment on a document by 
!leve'raJ people. Proposals, legal docu­
ments, and.sales literature are examples 
of work in this category. 
• Forms cenJtnd. These system are de­
jgned to ooo:ttl:inate routine tran actions 

through a tand · rd cycle. The processing 

of order fo:rms, insurance claims , and 
c11i.1cnner compJainiS are example . 
• Team d~-elopmeru. This i an eme.rg­
ing category that. iDcludes products de­
igned t.o assess and provide foedb ck to 

groups about individoa:I styles and team 
roakeup. 
• Work.group communication manage­
menr. This i.ndu.des structured and semi­
tructured ·electromic mail..:based sys-

You should also con · der 
your resouroe-s. You need lo 'know up 
front that many ofthe product on the fol ­
lowing pages are 'hogs.' ' Whether a 
groupwa.re product wHI strai.n yoo.r :re­
sources a.no wbetb.er it' wOTlh the costof 
adding memory or bumping other appli­

1 cationis are question yoo may need to 
bear in mind. 

Connectivity j your ne;ii;;t cone.em. 
~ommutd 
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modem. Over 25 000 Wat.sons have been 
sold. Voice quaHty is amazingly life-like, 

and an optional prograrmners kit lets 

IN DEP T H 


A GROU'PW'. RE TOOLBOX 


Don't buy a''s,mart'''moclem that can't talk! 

Watson is th real " mart" you build applications. For a phon demo, 

modem: it gh.ies you auto­ dial 1 (800) 6-WATSO (in Mass.. (508) 
af\S\1,1er. voice mail $PCed 6.51·2186). To·order, call 1 (800) 533-6120 
ctial, database access. Plus (in Ma.55. (508) 655-6066). 

a Ml-fe-atured 1200-baud 

Natural MiaoSys.tems Corporation 
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Local·area network are ga.i11ing great 
pop11.larity. But om manage.rs reccg. 
ni ie danger in having a LAN here, a.n. in· 
compaiible LAN l:be~. and a th· rd el !>e­
wh re . Few workgroup in companies 
w rk in i olation. Manufacturing need 
lo talk to sales~ everyone 11-eeds to· cal k to 
personnel.; the 0011trol le:r n eds to ta1k co 
everyone. This mean group"W'3.re in one 
department must con:nect to the same 
product or another grollpwa.rc product 
elsewhere in the company-often a:t adif­
ferent location. Furth.ennorc, many or­
ganization require link: to I.he corporate 
mainframe . 

Who connects 10 whom i a e:nglhy, 
complica1ed, and ever-changiag discus-
ion, and I'll oot Ii coo.a.e.e1ivity for in­

dividual product here. But before )'Olli 
settle on your shor< list for groupY.oare, 
che k to be -11rc the product maks the 
con.nec:tions you need. 

An.d f:inall , you hould consider tan.­
dards. Whil.e CCITT' X.400 ill prob­
ably be tlle intercoonectio:a 1.anda.rd, its 
implementation today .is neither oonsjs­
tent nor universal. SonHi groupware 
products will provide an X.400 gateway 
via Action Tech nologies' Message Han~ 
d.liing System, wllicb MS included with 

oveU' software starting in ..l'aou ey. 
MHS is a store-and-forward message­
h ndling servke lilac aJJows progrom•lo­
program tra.n for of data. The Coordina­
tor, Higgins, and Word'.Perfe.ct Office 
~upp<irt MHS. 

ammarFa e 
Tlie fullowi:qg produ~ have all been 
around for a while, typicaHy 2 or 3 year , 
and mo t hav been upgmded at least 
once. Ea.ch ti.as an in.sLaHed base and 
loyal user support. 

• ForCommem. E,,.er since lhe Founding 
F thers framed the Constitution, colJab­

orati.ve wriling ha been Lhc American 
way of putting ideas into prim. By 1984, 
im spite of computerization, group wri t­
ing, hadn't imprrr ed mu II . This boLh­
ered university professor Mark Edward 
and Jim Le i.nc, who pent I.heir live 
wri.ti.ng research grant • comme111i11.g on 
coUeagues' papers, reviewing studenl 
writing, and preparing manuscrip · for 
print. Both programmers on the ide. 
they figured there had to be a better way. 
They began to sketch out the characteris­
tics o what th ideal product would look 
ike. ot lcmg afte:r that, they brought in 
M'dian Kurland., another scholar cum 
prognunmer whose peciality was cog­
nitive psychology. 

Th result of th ir fforts, ForCom­
ment , now marketed by Broderbund 
Software, i a document-editing pack.age 
th l :upports up to 16 users. It' now 
ava:ilaible for the IBM PC or compatibles 
wi,th 384K bytes of RAM, a v.'oro proce: ­
sor. and DOS 2.0 or h.igher. 

ForCommenr al.lows multiple i'C\'~W­
ers to comment on a document,. seeing 
and adding to each other's remark with­
out actually altering the original ~'Crsion. 
That p-rivilegJ- re ts with the de: i.gnatc4 
a.uthor, wh.o alone can choose lO in.corpo­
rate someone el e' comments into the 
document. Each ofu;p to 16 commentors' 
oo:ntriootioos is automatically in.icialed 
in I.he doc111roent, which can be printed 
with the annotations. A "cover page" 
track revi wers' activities. Menu and 
oontexH>eo ilive help sere.en give users 
support during 1he proces . 

PoJ<:ommem i compatible with most 
popular word processing p·rogram.s. AJ­
though it work much beu r in a LAN 
environment, it c~m be used as a stand· 
lon.e produ.c:r aJ o. 

• Riggins. Cooelic Sy i.ems' Higgin i 
1he granddaddy of tradilionaJ LAN­
oosed workgroup prod.uctivity software . 

h's buih around a relat ional database I.hat 
gives each user keyY.~rd access 10 _g.:roup 
calc.ndars , Ila.red. project information. 
and a pe:rsonaJ fi iing ystem. h 1nclude 
landard fe<.iture like E-mail, schedul­

ing. and pro~c.t tr ckiag, a well a: e:it ­
pense reporljllg plus a.ccessor' s-caku­
lator, not·epad, and telephone dial . 
Two !eves o password and foll encryp­
Lio.n ofa II text files keep data ecure. 

The product require an lBM PC 
Network-compatible LA , includ.ing 
3Com's 3 +, No\lell' Ad anced Net­
Ware, Banyan' Vines I BM' Token 
Ring, and AT&T' StarLA . 

The latest Higgin eatu.re is a Iran ­
parent, menu-driven f'ac imile delivery 
for E-mail . This mean users can select 
name from the ir previou l.y specified 
persona I directory, a:od red pie"nts who 
aren' t on E-mail wm receive the me: sage 
as a fax . Higgin e\'Cn create: a CO'ler 
page indicat i ag the sender, recipient, 
subject, number of pages, and date. [n~ 
comjng fax messages arc rnred unt' I 
printed . The add-on.oos1 S'995 . 

Currently, lhe Higgin schedu ler 
doe n'l automatically notify meeting at­
!endees of get-toge-Cher or add dates ·o 
the calendar as tentative until con ­
finned. Howard Ca..o;e marketing vice 
pre;.o;.ident at Conetic SyStem.s, says an up­
grade i.s i:n the works. 
• The Coordina1.or. Th.is LAN-based 
product from Action Technologies i de­
·igned to aJlow organized informati.on 
exchange betv.<een member of n eke· 
tronic wo·rkgroup. More than ju t E­
maiJ, the product help tho~ who selld 
messages to clarify I.heir reque ts, and i 
help lhose who receive me sages lo re-
pond to req~t made of them by either 

accepting I.he request, rejecting it , or 
propo l.ng aJrernative . The CoordinalOr 
a o keeps tra k of all intern lion. 

rominu«f 
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As EasyAs 1,2,4. 
Y.ou'ite probably se:enourTrueVisla producls, 
or you'lle heard about Ul'leir 1PQWe rful lealures 
like l:he rea.i.time 1rame capt~re, en-board 
Tl 34010 coprocessor. large frame bulfer, 
NTSCJPAL ccmpalibil ity and mol\8. Reoenlly, 
we announced several new products in the 
series,each with unique poten1ial ror your 

FEATURES 
BUS 
MAXIMUM 32 bilslplxe~ 
ADDRIESSA:BLE 16 bi:tslpael 
RESOLUTIONS BbilSftPixei 

512 x 512 1024 x 512 1024X 1024 I 1De4x512 1024 x1024 
1024 )( 512 1024X 1024 2048:.:. 1024 1024x 1024 2048x 1024 
1024x 1024 204Sx 1De4 2048x2048 2048x 1024 204Bx204e 

VMX EXPANSION 2·10Mby!es 2·10Mbytes 2· 10Mbytes TBA TBA 

PR~CE $2995_ $4250. $5995. $4250. $5995. 

ow 1h res SoftwareYou am Count On Tuo. 
To complete lhe equ.ation, add in STAGE~ , 
OIJ r comp rehe nsiVe graphics env1 ronmen:11m 
dle 34010. Since STA.GE Is tiost·independent. il 
allows you to access the coprocessor directly, 
reg:ardless of lhe bus. So your program on the 
AT can be qulckty ported to lh.e Macintosh l'I. 
Cuslomerswill not be tied loo11eiplatform 
either, as files and programs will beoompat1ble 
across both hosts .STAGE is cunenUy available 
ror the ATVlsla series, and will be available 
soon for 111e NuVista. as we11. 

Wrlh the new members of 'lhe TrueViSla famity 
and the rerease of STAGE, you now have 
everything you need to develop ellicillng new 
products for Lheriext generalion of oompurer 
graphics. And many applications are already 
appear1ng lo assist you in your immediate 
needs. Contact us !o leam more about our 
products or our lhird·party developer program 
and he support avallabte 1.oyou.You'll soon 
see how you can count on lfru evis!cn to 
pro11lde all your graphics solutions. 

7351 Stiadeland Stalioo, Suite 100, ~ndianapofis, IN 46256 900JS58·TRUE 
F n~ 33• 13-952· 8253 lUI~ 39· 2·242 551 S"'1 zenand 41­ ~ ·S25-0!W9 
W&slO r ny4'*-a9-6l2-00i0 Olher 8171'229·6900 

Cirdf' 19'1011 ~,. !Kmu Cold 

TrueVisUfM Videographics Adapters 

"\le}ustMade ChoosingYour 
Graphics Card 

TrueVistaSeries 

ap,p1icatlon m video lo·digilal pre press to 
rmage pr sing. So now, whether your choice 
is an A platform or the Macintosh II', 
you o eed one source roryoufgraphics 
n....=--•,.,ha TrueVista series.The charit berow 

es several key differences-in the 
_...~-· C1S. 



I N DEPT H 

A GROUPWARE TOOLBOX 

Caucus 
Wodgroup communication 
(computtr conftrt11ci~). 
MC>tasystc.m DesiBD Group, Inc. 
2000 North 15th St., Suite 103 
Arlington, VA 2Z20l 
(703) 243·662:2 

From ' 3SO for the PC ver-Sion. 

Inquiry 961. 


The Coordinator 
Ri>1*group·communiallion. 
Action TechnoJogics 
2200 Powell St., Suite l 1'00 
Emeryville, CA 94608 
415) 6544444 
ms for LAN lO weao:. l990 OJ .LA 
30 u rs; $49:5 for and-alon.e version; 

JOO for hub software :fw oorute~g 
J'C'IDOteLA . 
Inquiry '601 

• 

ForC'omm t 
Document editing'. 
Brodedn1od Software, Inc. 

l7 PaulD.r. 

San Rafi cl. C\ 94903 

(800) 5'27"'6263 

(4is 492.3200 

$995 or octworkJv.orqroup v.e i , 

aUows up to J6 usc:rs: S295 for individ­

ual user version. 

.nqulry 958. 

The Tools 

Higgins 
K&.rkgroup co11111.1W1ica1ion. 
Cooctic Systems, Inc. 

1470 DooUule Dr. 

San Le.andro, CA 94577 

(4 ~S), 43(1.8875 

S99:5 per serve:r for up to lO users; 

99S addition · I fo:r unUmited us.erS. 

Inqul:cy 959. 

LHE 
Forms cmrtr«l 
MotQrola Computer System 
10700 No th De An:w Blvd. 
Cupertino, CA 95014 
(408) 2!i5...0000 

SI l9:5 fur LlfE•Forms ood Uf!Hines; 


:795 for LlfE•Plans; $2000 for UfE• 
Wort for one 10 eight usert. 
Inquiry 965. 

Office Wo:rfl 
Wortgroup commimica1io11. 
Da1a Access Corp. 

i4000 Soulbwest l i9th Ave. 

Miami, FL 33186 

'(3Ci5) 238-0012 

$] 395 for LAN version; 195 for i.ngle 

ul>U. Fcee demo.nst.mlion disk avai I ble. 

'lnquiry 961. 


Pertee•. Timing 
Rfmtgroup communication. 
Imagine Software 
19 flolina,s Rd. 
Fairfax, CA 94~0 
(4lS) 453-3944 
$295 far SUIJter ki1 : server oo up ·to 
Lhiec workstation ; $ l50 for addition I 
LhttcHNOrksiation node ki 
Inquiry 966. 

urpet '1IC 
Team dtvelcpm1n1. 
SwixTech USA 
2102 Business. Cei:nu Dr. , Suite 130 
lrvi:ne, CA 9271 :5 
(714) 253·571S 
$295. 
Inquiry 964. 

·wor4Pertect OrtJce 
l+b.rkgroup communication. 
Worofufect Corp. 
1555 North Technology Wa 
OliCm, UT 84057 
{801) 21S·SOOO 

$49S for file server; 150 for ca h addi­

tio.nal union. 

lnqutr 963. 


The product requires a LAN server 
with 640K byte$ of RAM, .O\'CU's Ad­
vanced NetWare (version 2.0 or higher), 
or a LA operating 51stem I.hat fully 
supports. DOS 3. l or higher. 

The Coordina:1or ruffus. from olh.er 
groupware in two importanl. ways-one 
tecbn·cal . one philosophical. Techni· 
eal y. the Coordinator's server is like a 
po 1. o ·fke: (a major metaphor in the sys­
tem• de: 'gn) . When the recipient p'ck 
up a messa~. il moves to the user's PC 
and i no tonger in the server. Thus, 
poop members have their own unique 
Coordin tor files right io their PC . The 
good news is ease' of aooes ; the Coordi­
nator is the place wltere work is done. 
The bad news is that if you travel, you 
mu t take your computer with you every­
where. And if you I ESe your fil S; you 
can't count on the server for a backup. 

Phi o opbkally, the Coordinator is 
designed to change the way peo,ple work. 
~t's based n the concept ·Of recotds pro­
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,,,idiog a context or bi 1ocy for each co.o­
versation. h includes a llle'Cbanism for 
people to make commitments lO ac(ion 
and a caienda:r system designed to tnek 
those rornmiune:nts . Th is theory Ied the 
orlg1na1 CoordiRator to a wu01umd dia­
logue of ··comreliS8tions for action" and 
"conversation for possibility,' which 
included s11ch ..canned" mes~ges as "l 
decline your offer. ' {Fo:r more informa· 
tion, see th.e le~ oo.:i:: "Coordinating Con· 
versations" on page 2560.) The Coordi· 
nator Versio11 II pi:ovides clearer menus, 
tcVised languagl), and greaUy reduced 
learning time. 
• Caucus. This system, from eta.sys­
tems De: ip Group (MDG), is th.e most 
versatile o a handful of computer CQn­
ferenciog products lhat run on smaU sys­
tem. _ Computer con.fotencing allows 
com muoication a ross orgao'zat ional 
and geog.nph ic oou.nd'a:ti~ on many ub­
jeei:s at any time of the day or night. Cau· 
cus, running on an.803 86-ba.sed machine 

with multiple serial port , can. handle up 
to l6 simuh.aneous users, whkn equate 
lo a popula.tion of several hundre.d occ.a­
iona I callers. It's thi c-apability and he 

ability 1.0 sepanne di.sous ions by topic 
Lhat set reaJ conferenci.ng systems apian 
from buJ1eli11 board y tcm , with which 
1hey are often confused. 

The S)'S(em's minimum requirements 
are an IBM PC or 100 percent-«impati· 
ble machine running MS-DOS 2.0 or 
II igher, complei.e with a 20-megaby~e 
.hard disk drive. 

oc only does Caucus nm oo every­
thing from a PC to a. mainframe, but it 
built·in diction rie: give syst.em ad.mini ­
trators a powerful IOOI w:itb which to cu 
~omize command . User interfaces can 
easily be transla1ed foto foreign lan
gu~es or i.ndus.try-specific jargon. 

The Defense and Space Systems [nte­
gration Group al Boeing Computer Sera 
vices in Seatde i one of more than l00 

con.1in""'1 
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Usersoft /C 
Means Business 

.. . .........
... .. .. .. .....·.·.·•·••
...............

··:·:·:·· 


IJ5>erSofl 8U5iness ·C is lhe flnan· 
cial C compiler hol mok~ sense 
to both clienl'.!,and pn;1grommers. 
11 is .nol jvs1 <molher C c.om pil.e r. 

lusi""s C De"loplnftlt Tooll , 
con.1isls of SCRE.ENm , SIAM 
ond SUPERIOR'", r-egvlar pric.\l 
at US'S'299.95. ComdeJC '88 
S!"'cial at US$199.9'5. System 
Requiremruits fori ne 1,B.M PS/2 ... 
ond the IBM• fomi ly of per5onol 
compu1ers and a·l1100% com­
patibles. PC-DOS (MS.COS) 2.0 
or later. 384K RAM. 
Compll.r Library .Mod•ls 
SMAll to HUGE. 

Commerciol C D.ve!opment 
Tool$ m, c:onsit1s or SJAM'" om! 
SU.PERJOR .. , reg ular pricce range 
from USS49'9.95 lo USS999. 
Corndez '88 5pedol at 
U5$399.95. Comm rc:iol 
Deve,opmenl Tools On!! ourrently 
ovoilable for UNIX (Sun, VAX), 
and otn t syslems. Vers.ion.i for 
Mocinto:1,I; · , l8MIVS and 
XE NIX'" wil I be releosed e<i rly 
in 1989. 

SI.AM - tlie revolutiomJry dola­
bose mtmogiemenl sys"lem lhot 
gives yov unlimi'ed growth o·nd 
ea.so of U:&GtJ•· There ore oo 
limitations On ·Cll'I)' of tne rol low• 
ing fea11Jres! ey type$ (a,pho­
numeric, integer, flioci1 & image), 

of ey pans,* of doto fie lds, 
si:rc or any 8)' and/or dolo, and 
# of a 11ernotiv& k·lt)'s. Ot ·er 
fl)oelure:s inc;:ludes aul'QmtJlic 
mcnQgeml!'ntof ollernolive key 
mes (virtua l tab les); encryption 
on file, record, datofield or even 
o byte; privacy preY&r11'ion option 
(in lhe event of lh~eeor ma.re 
i llegal attempls loQCCleS$ lne file, 
folu re oc:cess lo 1tiat lovel will be 
prohibi1ed 11n1il reset); high· 
lon911a9e occ'8Ss for non· imago 
dolo; mixed (fixed and variable) 
dolo field/key length forslorage 
cQmpression & lor special 
opplicolio:ns. 

USER SOFT 

" llOdoyial- ­da-.mc--Jarm .. ~ .... 
~.calla.ore:~~~­......... 
~·~ 
AU Uur'Sall ~an lrodmncri1. 
... -......i.-.oJ~ 
s.- i...- Qllw ......rONll fM-od­
llid .......... ~_,.O'~ 

~.i- - ­._,,,.~-~­

SOREE"H is o supe~el of UNIX 
~f!es; ~upp.orts lorgewin.dow 
biJffer with sc·roll, wrap, hori­
zonlor scroll elc.; hQ~ nnulliple 
windows & sub-wiridows, dirKt 
~Green read/wri te ancl auto 
CGNmonochrom copabilili es.. 
Optimized for developi ng 
$p<~(M1eel and word pro­
uini n9 programs. 

SUPERI Olit - lihe world's fim 
bftc1kth:rough in making C ' 'Tfie 
langi;iog• for dncelopirtg bflS.j. 
nttJ opplicofion programs". II is 
capobr 'to monipulale lhe fo rmal 
for in,puli ng or oulpul;ng values. 
wl~h [usl one slotemenl whic11 
could not be done by ony of the 
oli'i&r ro11gua911;s fro:m 8ASIC, 
conYentional C, COBOL, 
FORTRAN, SNOBOL lo<tGL. 
II ifl~lvdes fu nCJti ons for slri gs 
ma nipulotior1, conversion, bt:isi • 
ne:s;s c..::1lculo1ion ~uch os regres­
sion, :tlandord deviallon, inn;owa. 
tw• 'omplex rnolriio: Of)erotions, 
and mosl built-in Juncl[on:i. com· 
pali ble lo those of WANG 
BASIC/2, IBM PLll s.ubset G 
and THEOS'· 8AStC. 

Our Stpttimbt! ~ and October 
Ult jn 8YTE 11¥0 deioiled c:om· 
po rison of ~he fonctioM, ,port· 
<lbility, documerrtolion, pt>oducl 
cndpric:o. 

Why do ptoi•ct monog•n buy? 
U~.rSo~·s Tool~ minimi.ze 
troin ing cos•~, rn,creose pro· 
du,liYily, reduceslres.s and 
deYelopment Ii m ; and &l1iminol11 
complexilies of projed through 

" ptogr11mml ng ~omp,.$JiO.l'I '" ", 
a l so provide~ privacy lo 
informolion. 

Wl\y do COIO·L programme;rs 
buy? It has siuperpowerful 
roulin05.for screeJl handljng, 
fle)fibf.eond unique ·inpul/0111tp1J1t 
formoHil'\Q, eo.sy·IO·use BASIC 
ond PU fol'lelions. 11, increases 
p•o'ei;I pertQll"mQnce and sofl· 
we re poritobili ty, make5o C eo'5ier 
lo• 1use lhon COBOL & other 
fongvoges . 

u~~ , um1i.c1 
Sou '. • ISl2, 409 Gral'•in St 

Vo~"""M· EK. CClloda V6C lf1 

l"..J!!op.t..iwle 60<!163l_asn 

~Crtia~.~""11~ 

~.Miuml!llllCn..a~ 

_.,,..........,,,~ 


l.ooboC••~--ol 

ILi,\ MVS.cnd VS/iiN.t.. rn::a.norh.. ........,..,... .......... ­
S.....nia~ .. s...~~ 

ti«.~""" A.IC .... .-.,.,,,
Ooa-ol (_,..__ 
UP0" ... 1111~.Ji ~ 

VS. .a~Dl.'W.AHG~r 


Whydo Cpr.ogrommer1 buy? 
l'I redu~es coding, debugging, 
iestin'g ond programme: main· 
tenonce time. II wovide$ e-o~y 
porlQbility 011d c.orwersio11 lo 
other S)'$lem.s. his the mos1 com· 
plete-, powerful ancl flexibl& sei of 
tools ever requi1red fo r $0ftware 
developmen1. 

Why do educa~ional inslil'uIH 
b~? It is the world's mosl ver· 
sa1ile Doto Mana9emer11t syslem 
ye prodical and e<isy to b& 
lougih1. UserSoft Developmenl 
Tool is lh.e possible repl'acemeol 
of COBOL, Pl/l, FORTRAN, 
BASIC. II ,prepares iludent lo be 
highly produdive and compeli­
live in the ind1rslry. 

Con you afford to -It? Many 
wilh no computer e-xperfence 
hove olrC(ldycl(limed lo hove 
o<quired: C progrom.ming skills 
in jU<St on. week. Business C 
Developmen1 foo~s could mo e 
you more compe:ti1ive incteasing 
productivity manyfolds. 

~~ol od "' __,i,. po-.! L.Jo.. 
o.a.M!Mr l l , l tll. 
\'ES _ . . PleaH , uih ffl<I! __~I" ol N 
!ollowi~ prod~ 
lt1hnoiH C 0..0.~ Tool • .US$1?f.,5 
(ioclud.,. SIAM. SUf'E~IOR ar.d SCREEN­
f'C/XTIAT only) 
Comm!lttkdC~mTool 
(irw;ludtJS $1/!M end SUPERIOR) 
~-.J'Cp«>d..apr.o~~ll (llOO) 6634322' 
lIN IX (r;,g. $.499-1-1999) • US$399.9! 
O,i.pcllo D Hon.,._ O~ 0 \1.U 
0 UNISYS 0 Wong/INEJC 

WANG/_ YS [<911. Sl'WI • U$$JW.9$ 

OTHH [~- $999-$19'99] • IJS$m.f5 

0 \IM$ 0 M\1$ 0 PRIMOS 0 \r'S.IVS1 

tild" idl.001 T~Is f.of l'C Cl'lly: 

0 SIAMUS$99.99 O SUPU!IOll: .911 

0 $.CREE US$69.99 

C"l"Cle f.of ll'J• M~Soft-CIT...W-Ct~r;it!iQe­

UAd"')oo.d-C + +/_ 

D ~1/t' di.,J.; [3d0k/1.2MI01" 0 3 1,~ 


Yll l1 k<! to"°"" fflOA! in!Of"mo!lol' ·"' 


To ol'C!•r Coll: 1-800/663-0322 

Sll1ppl;og and Ho..dlin;g1 

Nerd. Am..n,o llJSflO UPS; 120 Aif]; 

o..-ussse, 
Ge..-&, (604] 68'1·$812, or 
fAX. (60'] 685-1:107/Tele(( 0-4,.S08JJ~ 

VCR ATil USERSOFT 
All d.ol..Vwl'wiol~odltcallon. c,. .,..kom.o, 
wll M1. S. 0ictty (6'MJ681.88l"2 
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sites using Caucus for oo-lille meetings. 
With th.e system's special macro com­
mands, each conference i linked to a 
databilse thal provides users with back­
ground teobn:ical information and other 
data appropriate to the topic. The same 
programming tool has been customiz~ 
by Caucu • distributor. MDG, to keep 
track of prospects. U anyone in MOO's 
six-pe.rsoo office gets a ead, they begin a 
confere:noe on the subject by invoking a 
macro-triggered program that intera.c­
tiively prompts for basic data on the pros­
pect . Caucus's index.ing feature enabl.es 
MOO to generate lists of prospect foi 
~iew and follow-up by the more than 20 
associates and affiliates located around 
the world. 

MDG holds e.lectronic meetings for aU 
prospect w1tb existing clients who me.et 
o:n-li:ne to share common challenges of 
running a ooo.ferencing system and to let 
developers know where they think the 
program is lacking . These support 
grmip arc essential in computer confer­
encing, because the technology usually 
meets resistance when. first installed in 
orgMizations where familiar in-person 
exclnlnges are replaced by Iine-s on a 
screen. 

U ing tl'le dictionary capability, devel­
oper Cbar!es Roth is working on a Japa­
ne-se version.ofCaucus. The development 
team-th.e members of wh.ich have .never 
be1:>n able to meet in person-arc working 
together on-line. 

New· Introdiuctl.ons 
The next four products were introduced 
in the past year' rurve generalJy .received 
good press, and.have some Joyal users . 

• Office Worlcs. Thi product from Data 
Access.is d jgned Lo autotna:le what peo­
ple do in offices every day. The soft­
ware' phone message slip, for e.xample, 
looks Iib the tandaro pa.per form . The 
product promotes efficient messa,ge han­
dling nd calendar planning. 

For example, Access Graphic Tccb­
ool.ogies in Piscataway, New Jersey , use 
Office Work: for alJ phone message 
rooted throughout the company. Suppose 
a call comes in to Joe MoCaffrey, techni­
cal service manager for AGT. when he 
isn.'t at his de:&k . The receptionist would 
lake Lhe me ~~ and assign .it a priority. 
H the priority is high enough, it would 
beoep ·~presence for McCaffre;y when he 
gets back to his office. Once he rehlrn.ed 
the call :utornatically through the pro­
gram using his modem, he would file the 
JJIC$$lige on I.he system and dd his newa 
found contact to a database. He oould 
send the mess.llgc lO someone else in the 
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office if de.sired, since aU !5 workers i.n 
the graph ic-distribucors organization., 
from the president to th receptionist, 
use Office W01k:s. 

While Office Works can handle a lot. 
of phone messages it aJso provide a so­
phi.st ic.aled .grapllicaUy prese:nted ca.len­
dariD,g feature. Tiie program's scb.edul.­
er, unlike some oth.ers, is very complete. 
lf you waoHo sel up a meeting,.yoo indi­
cate the time and desired altendee , and 
Office Works ta:ke.s you through tbe 
whole process, rom sbow.ing c.onfl icts to 
pJaci ng the meeting tentatively oo the 
targeted attendees' calemlar and send­
ing E-mail IJOtjfica:tion messages. If you 
don't get a confinnation, you know to 
fol low up by oth.eT m.ean:s. 

Office Work also includes a com­
pletel)' earobab1e name, address, phone. 
and compa.ny-informa.1fon database: for 
clients, vendors, and business con1.acts. 
Unfortunately , the :firs1 rele.ase was not 
c-0mp.atible with. other DataFJex data­
bases, c..a11sing s.ome users double work. 
The ·company p]ans to correct ihlit and 
introdu.cc a multi.-sitc version.soon . The 
product. handles tmdi.t:iooal E-mail, in­
cluding forwarding and future-delivery 
op00ns, and it includes automatic routing 
for fwt. and le ex messages. Its documemt· 
co:ntrol feature lets you find any inde>:.ed 
item by oY>'DeJShjp, author, recipie:.nt. 
date. or use.r-provided keyword. 

The system requ.ires.an JBM PC. XT. 
AT or oornpalibJe wil.h 64{)K bytes of 
RAM and 2.5 megabytes of di k torage. 
Su.PlKlrt i provided for multiuser-com­
patible operating 1flilem: , ·ncJuding 10­

veH Advanced NetW re 2.0 ud higher, 
3Com 3 + venioo 1. J aod higher, JBM 
PC Network/LAN Program J. 12 and 
higher, IBM Token Ring/LAN Program 
1. 12 and higher, and other etBIOS­
compatible networks.. 
• WordPerfect Offlee, At L11genb11hl, 
Burke, Wheaton, Peck, and Ra.nki.n , a 
New O:rlean law firm, Wo1dPerfect Of­
fice is used by a do~:n ecretaries and 
sevc.raJ adventurous al.tomeys with per­
sona] computers. The firm us.es Lhe prod­
uct• calendar io oonjunotion with the 
scheduler for controlhng Lh.e docket and. 
scheduling appointments, meetings, and 
resources. such as conference· rooms aod 
court ruone:rs. 

With Wo,rdPerfect OfHce, unlike 
some ·other programs, if tho pho.ne ri.ngs 
while you ' re io the middle oftyp'ng, you 
can pull 11p your calendar without lea:v· 
ing your word proce sing program. 
That•s because WordPerfeot Office has a 
shell program that dir;ects (Taffic among 
WordPe rfeet appHc ation s and even 
allows easy aoc.ess 10 th im-party data­

bases and other software. This module 
also has a "chpboard" that males it easy 
to move t~t from one pJa-ce to another. 

The program includes a notebook that 
makes tt easy to organize i.nformati:on 
into separate records (e.g., a te!ephone 
directory). Other feature are a file man­
ager that helps organ:ize program and 
data files on both local and network di­
rectories, four different calcuJator , 
macro and program editors , and, of 
course, &mail. 

WordPerfect Office grew from u er 
demand .-specifically, requests by Lhe 
U.S. Department of Jue tice, wh ich was 
interested in an .enhanced version of 
WordPerfect Library for use with its 
Data General ha:rdware . Thal, coupl.ed 
with continued user request for a multi­
user version ofWordPerfoct Library, led 
to !he current personal. computer ver.ion. 
Future versions will have gre.at·er con­
nc.ictivity cap bilities. 

This LAN applkation can n1 non most 
network 1fl!tem that support DOS me, 
locking features. DOS 3.0 is req11jred for 
the WordPerfect Office da<::Ument-lock­
ing feature . Each Yi'Ork tatio11 requires 
384K bytes of RAM . 
• SuptrSync. You could argue that Su­
perSync, from SwixTech USA, i n'l a 
groupware product 111 all, but rather a. 
stand-alone package designed 10 analyze 
group behavior. The "groupware" pa.rt 
comes in feeding back to !he group 1he 
results of their electronic ociogram . 
Sociogram are pictures of how members 
view the group, and wilh SupcrSync , de­
VC>loper Tony Adams has automa1e:d lhe 
process of disc-OVCri.ng in advance how 
indMduaJs are likely 10 function as a 
group. Adam pent many years a a 
manager io lhe U.S. and Switzerland and 
found group formation a major head­
ac.he, so he developed this program . 

Ac.cord.ing to Stein Roaldset, who 
head Scandi.navian Management Devel­
opment in Madison, Connecticut , Super­
Syoc I the most exciting product in the 
training and development field in many 
year . He uses it in his busines.s, con ult­
ing and training in small-group fomta· 
Lion. A a c.est oflhe program's accuracy 
and effectivcne s, he and colleague ex­
perimented. Tbe coUeague took 4 day of 
traditional individual in erviews before 
forming a group. Roaldset pent j,11 t JO 
m.inutcs wilh the same population using 
SuperSync and came up with similar re­
wts, but in more dotail . 

The software requires an IBM !PC. 
XT, AT, PS/2 , or 100 pcrcem-compati­
ble computer with 512K byte: of RAM 
and DOS 2 .0 or higher. To use Super­
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Share your laser 
with Buffalo! 
All ten ports are user configurable as 
either an input or output so you can 
build your own peripheral sharing 
network with the Bufillo SL.@ 

: an run your PC a:t 19.200 batld 
.ORDABLE:: 00 ptu ~ 

EXP. · ' . ABLE: from 0 · MB buffer 

FLEXIBLE: i6 ~ criail, 4 parallel p .rts. 
POP- - ·: v n over graphics. 

G : S· day money back 
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Sync, you list tea.in membe:rs and seJect 
question they will each wi -wer. Theo 
you can create your own questions or use 
those indud.ed i.n the program-for in­
stance, "You wm most probably obtain 
the be _r advice from whom?" The pro­
gram pri.nts a questionnaire that grou.p 
members answu with tbe name of an­
other person or persons. Then the data is 
entered b ck i.nto the compu~er, and you 
can see a bar chart showing centers ofin­
fluence and the individua.I having lhe 

most influence in each ce.nter. It's not. 
that simple, of course. ID fact, the pro­
gram is mostly being used by consultants 
with considerable group-bcha.,.ior ex­
periemce. 
• LI/£. These products from M~orola 
Computer Systems are short for Li.nked 
[nformalion Environment . Pour modules 
are a ailable: LlfE·Fmms produce­
electronic fo:rms that Look like paper one 
already in use. It. facilitates paperwork., 
such as purchase orders, bill"'8, employee 

forms, and tax records. LlfE·Wo:rk pro­
vide high-end data.entry for back-office 
activities. UfE·Pla,ns offers high-speed, 
high-capacity workg;roup spreadsheets. 

Io addition, LlfE·Ll.nes is a work.group 
E-mail system. The products are de­
signed. to be easy for end user , and re~ 
suit from one application can be used di­
rcictly by another application. 

Note, however, that aU these p:roducls 
rciquire Motorola hardware and the Unix 
operating sy tem. 

HOW DO YOU GET 

AJOB WITHOUT 

EXPERIENCE? 


AND HOW DO YOU 

GET EXPERIENCE 

WimOUTAJOB? 


Mos~ yo~g people have one Those real Jobs have to oome from 
~to thJS problem. They avo d real companies. Like yours. 
it until they're out ol college. But For more information on how 
they cou td be getting solid wol'.k you can pa.rti ipal.e in this valuable 
experience wM tfley'r still in col· program, write Co-op Education , 
lege~ Wllh your oompany's help. Box 775.E, Boslon,MJi.02115. 
And ours. Not only will you be sMng Shl­


We'reC&opEducation.An tion­ denlS a chance to earn money 

wide program ~l helps college and pick up lhe most valuable kind 

tudents get real 1obs for re.al pay, of knowledge; you'LI be ~'ling 

while they're gettin~ aneducalioo. yoursel.ves a chance to pd: up lhe 
But we can't do 1t without you. most valuable kind of employee. 

Co-op Education. 

You rn afulu r whi;!n ~ earn ~dcsit! 
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ln Development 
Soo.n to arrive is Perfect Timi.ng from 
Imagine Software. Because it's a Ma i11­
tosh desk accessory, it's only a m.ouse­
puU away from any task you are involved 
in. The program provides I.he standard 
functionali,ty-calendaring, to-do lists, 
scheduling, reminders-with tbe ea e o 
Maci.ntosh graphic . Want to extend lhe 
meoting time? Just grab that e.ctlon of 
the calendar and stretch it. Wa:nt to 
change a. task from Wednesday to Thurs­
day? Ju t highlight it and !llO'le it. 

Imagine Software' other offerings­
Smart AJarms and Appoinunent D:iary­
have be~n popular products for the Mac. 
But Perfect Timing wa.s created from 
scratch-taking two progr mmers 14 
months lo develop . The software re · 
quires an Apple Macintosh network via 
AppieTalk over Ux:aJTaJk or equjva]enl 
cabling; it requires no additionaJ soft­
ware. It is compacible with AppleSl:tare, 
WPS, and other neitworki.n.g packa.g~. 

Groupware Ls Real 
Macro trends in business portend well 
for I.be future of groupware. These trends 
say companies will be tryin,g Lo do more 
work faster with fewer people, that the 
''time to decisiou" will be shorter, and 
that sma.11 groups .rather than indiv·idual 
or large committee wiU be the agen 
g¢tting lhin~ done. 

But g:roopwarc has a long way to go. 
While il saves time to automate mes a.ge· 
taking and meeting scbedulin,g, thi iS'n't 
the stuff of breakthroughs. Groupware 
will reach a level of .heightened utility 
when It enables people to do Vi'O:tlc they 
were never a:ble to do before . SupcrSy.nc 
hints at what this could look likc-pro­
gram that a.cl'ually enhance the way a 
group works together, I.hat improve 
group decision-making, and that in· 
crease group synergy. Those producis 
have yet to appear. • 

Susanna Opper is a New York City- based 
consu/t(Jlll in work.group comnw11ica1ion 
and produ.cr.iviry. She can be reached on 
BIX c/o "ediron. " 

http:SupcrSy.nc
http:We'reC&opEducation.An
http:indud.ed
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\lnrm~ .:ode: r,, rcrf lf1'T1 •implc, Ill hmial ibt.1 
l'!l.Jmrular1on - dun!l"lnl: th..­ rma1 dua. 
cht · ·m~ us \.1IW1 • fmJm • 1ll!1m l'llh !(line: 
prort aJdin. ur num~ anJ nhn~ rep.m 
Ir Li rime: coruumm • r h."~ lt1 11!.Tt!~ p«1~l· 
pU!J"Ollc: rrogmm 1n usronJ.ml bn~'lr.1 !:fh·cC1r 

I i:-ac.h rnnc: udi a ~ -I;: c.ornc up. \'4'irh 
I~ \'<'K, l'lll . n tlanJlc: 'uch oo~ wuh \'d'\' 
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WITH 


OPEN LOOK 

Can a new graphical interface make Unix f riendly 

after all these years? 

Tony Hoeber 

or year now, Lhe Unix opera.dog sys~em llas 
bun like an athlete with po.tentiaJ-i.t bas great 
talent but. somehow bas never lived up to .expec­
tation on. the playi.ng field. 

While Unix .is one of the most capable and 
pOWcrfu.l operatiog ystems available, it still has a very small 
insta led base (about 350,000 licenses and some 1 minion 
users) compared to the MS 7 00S operating system (more than 
lO million users) or even the. Macintosh Finder (close lO 2 mil 
lion). Many indu t.ry observers would agree that. the main pmb­
lem wjth Unix bas been its lack of an accessible, easy-to.use 
interface. 

lo April 988, AT&T annoonced a new graphical u er int.era 
face called Opc!n Look, destined ~o be the user interface or 
Unix System V version 4.0, the converged version of lite three 
mot popular variants ofUo.i.x: System V, Berkeley (BSD) 4.2, 
and Xenix. Designed for AT&T by Sun Microsystems, and 
based on 1edn.ology Hcensed from Xerox, Open Look was de­
igned to be independent of the hardware and oftware o.o 

which it run ; as such, it can be used wjth operating sy tems 
other than Unix. 

The Grapb.kal Interface Story 
The development of graphical user interfaces ca.a be traced 10 

comm.el'CiaJ product ucb as the Xerox Star, SmaJ ltal k. and 
the M ci.Uosh; to academic projec.ts such as he Andrew system 
from Carnegie-Mellon; to ~rch sys.tern such as Diamond 
and Sapphire; and to many application i:n.areas like CAD amd 
desktop pubU hi1'g. 

The root 0 an these sy terns go back to work done al Xcr­
ox·s Palo· Alto Research Ce:nter (PARC) i11 the 1970s. Amcmg 
the mote influential of the Xerox systems are Sma:l]tall, the 
Stu {and its ucces or ViewPojnt), the B:ra~'O Editor, and the 
Cedar development environment. These systems introduced 
many of lh.e · deas that have come to be taken for gramc.d as the 
ba ic elements of graphical user i11terfuoes: windows, ico:ns, 
menus, th(') desktop metaphor., and direct man.ipuJation of ob­

je ts on the screen by the. user. Tbe d igne.rs of the Star, in 
particular, placed great emphasis on the con islency of the user 
interface. 

ID the eady 1980s, the desipers of the Apple Macintosh 
took those ideas nd oombined them in a design tuned fo:r a. spe· 
cific machine, market, and price point. The Macintosh bad a 
siogleTprocess Ope'ra.ting system and a. small sere.en. This led 1.0 

a user 'ntcrface based on a ingle top..of-thc~screcn menu bar 
used by whatever program was currently active. The de ignerS 
envisioned an intc:rface that was simple and acoe ible to o.on.­
tocho.ical people. This emphasis on implidty also led to the 
ch.oke ofa ingle~bunon mouse. 

The Open Look user interface for Ulli:ic build on and en· 
hn:noe.s both of these traditions- the consistency of I.he Star and 
the simplicity oflhe Macinto h. Beyond specific features., how­
ever, che major ign.i fican.ce ofOpen Look is that it is not tied (O 

a particuJar oomputer or operating system. 

The j Open" ill Open Look 

The Xeroll Star was a tightly integrated, closed system . The 

hardware,. operati_ng ystem, windowiQg y lem, user interface, 

and applications were aU built by the same compqi:ny, so con is ­

tency was e:n ured. 


Similarly the Maci.nrosh was a closed sys,tem, though Apple 
broke the appli.catio.ns out oflhe bundle. A independent soft­
ware develo,pers began to upply applications for the Macin­
tosh , con istency across applicatioas emerged as a crucial 
issue. Apple addressed this issue by publi bing user-interface 
guideli.nes and creating a culture that encouraged applicalio:n 
developers to follow the co:nvc:ntion . 

With the advent ofopen ystem Iike the Mac ll, hard'ware as 
well as software is now avaiJable from oomlJ)anies other than 
Apple, Meanwhile, a va.riety of graphics-oriented system soft­
waFe (e.g., Windows and Lhe P'm!>enLation Manager) is now 
available for 8-086/80286180386 ma.chin . 

In g:raphi.c -based ys.tems, the trend from tightly integrated, 
COfl.lin~ 
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single-vendor S)'5tems toward loosely integrated, multivcndor 
~ems bas important consequenteS for user j:ntcTfa~. Tile 
d igners of tbe Star t00k the position th.at the haro\Wie should 
be designed pecifically to fit tile softwue . The d'esigner of 
the Macintosh also designed their look and fee] witll reference 
to a particuJar operating system, display. nd mouse. 

Open. Look takes this evolution to the 11e~ ep. It was de~ 
s~gne-0 from the ,start to ac~ommodate different keyboards, 
mioe, and screen resolutions. The interface is 11.ot tied to a par­
ticular piece of hardware, operati~ system, or windowing sys~ 
tem, so it is possibJe for applications to have a oonsi:stent look 
md fee], re.ga:rdless .of what.hardware or operatin,g system they 
happen to be. running on. 

First Look at Opm Look 

ID Opeo Look the display screen is ca.Ued the worlrspact. The 

workspace contain windows and icons representing applica­

tion program . An application typicaJJy con.sists of one main 

window (iD which the application's data .is displayed) and sev­

eral.pop-up windows that you use to manipul!ate the data. 


Figure 1 shows a typical Open Look screen with sample ap­
plication ca.lied Draw and Write. Notice the L-shaped corne:rs. 
on the applications' wi.ndows, sugg~i.ng pictu.riHnoonts from a 
photo album. By clicking and dragging these mounts,. you can 
resize a wiDdow from any corner. 

Al the top ,of each application window is the header. whkJt 
cootaios the name of the application and a w'ndow mark tbat 
closes the appl.icatioo when you cl.ick it. 

Below the bea~r is the application's control are(l, which 
provides access to the application's mai11 fu.nctions. uch .as 
opelli.ng and closing fil~. The control area typica.lly oonsists of 
a ingle row of buttons. You "push" these buttons by movi.ng 
the mouse poi..ntec over it aDd clicking the Sdect mouse button. 
{For an e;11pJanafnn of Open Loo.k's approach co mice, see the 
te11.t box "Open Season for Mice.") 

A · yoo can see in figure l , there are two styles of buttons: 

Figure 1: A typical Open 
Loo1c scrun wish edit 
and draw appli'ca1.ion.s. 
Each appifr;mion consists of 
one main memt (which you 
can rtSiU usflfg the L-shaped 
cornusJ and s.everolpop-up 
windows thal you use ro 
manipulate the data. 

Those with a s.ingle, heavy hadow are simpl.e buttons, ~pre­
senting a ' ingie command. Those with a d.ouble shadow are bw­
ron stacks, represent i.ng several .related commands. 

To perform th.e default action on a button stack, you click the 
Seleot moose button. Pres.sing the Menu moose button calls up 
the menu associated with the siack. The Sdit button's menu in 
figure 1 has been open.ed up in thi: way. Notioe I.hat the menu 
±t:Se f oontaj o butron.s and button staCks. By u ing the two type 
of buttons in combination, an application can upport far more 
commands than it could display on the control pane] . 

Below the control area is the pane, in which the applicadolil 
di plays its data. The fonn that d.ata takes is op to the applica­
tion.; u ually it i · text , a drawing, or a spreadsh.eet . 

To the right of the pane i a scroll bar that l.ets you move lh.e 
contents of a document within the pane. As you can see in ig­
ure 1, th.e Ope"n Look scroll bar resembles an elevator :riding on 
a cabJe that is anchored at either e;nd. Clicking on the top arrow 
move you on.e Iine toward the top of the document; clicking on 
th.e 'oottom anow moves you one line toward the bottom. Be.­
e..ause the acrow buttons are located next to each 0th.er on the 
elevator in8'ead of at either end of tile scrol I bar, you need only 
move rh ·mouse a short distance to reverse direction . 

To jump directly to lhe begin.ning or end of th.e file, elide: on 
lh.e. top or bottom cable anchors, rcspecti'<lely. FinaJJy., you c.an 
move to any p rl o:f the document by pres.sing in the middle of 
!he elevator and dragging. 

'Property Wlndo 

Open Look'sdebl to the Xerox Star is eviden~ i.n iis use ofprop­

erty win.do~ that let you view and modify Ute properties ofany 

obje;ct yoo ca11 see on Lhe $Creen. 


To chang¢ an object.'s properties , you fir t select the object 
of inte~st. Th.en choo$e Properties from the appropriate me:Jlll 

(which will cb.angc depending on lbe application a..od ihe object 
you sei!ect). This wm bring up a window with co.nLrol that you 
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Op 
0 pen Look was d igned co y,,'IJl't; 

with a n 'lwo-, or tluiee-buu nJ 
IDOUie. The interface prov'des ror tbree 
II10U5IC funct:ioo calrcd Sd«t, AIJJusl, 
and M1nu. Select e you ~ 11nd 
drag objects and manii;ndate conuuls 
udi as bu~ton. • Adjust Im you adju l a 

:selection ( u:cb as seleioting more texl). 
Mem1 lets you di ph1,y and choose 

am g pop-up mens. 
On a nc--button moose, the umnodi­

fied button i Select, with modifier keys 
(such as Al 01 Option) requiRd for the 
~u.st llDd Menu runrtians cm lWO­
button mouse, you use the Ieft bull.on r 
Select. the rig)I buuoo @I." Menu and 
lh:e Sefect ~muon plu the keyboard 
Shift 11'.ey for Adju 1. On a 1hree.:buuon 

r 

mowc, die defauJt ignmeni , f the 
buttons are, from eft t righ1. Select. 
Adjut1, and Menu. J\gJ in, l.bese W'C tht: 
defaull ,assignments~ regardless of !he 
t}'PC of mouse, you can change them if 
you wan!. For~mple., na lwo-buHon 
mouse, you c:omld ns i&11 Adjust lO die 
lllnmDdtified right moose buU!on and re­
quire a modifier key for Memu. 

can u e to modify I.he properties of the object. All pmperty 
windows V;'Ork 'o exactly th~ same way, regardl s of which ob­
ject you ate chaogi ng. For ex.ample, you CQUld sekct 11 word in a 
·word processimg program and cli&Dge its font select lhe main 
wlindow of llJI appii.catioo and change th.e app1ication's back­
yound color, or seleot die scJeeo back.ground .and change a 
global property uch as the volume of Lh.c fStem bel I. Figure 2 
hows a typical properly window for a word processing 

application . 
Th firs't two lines in (be propefty window of figure 2 !ll'e 

exu.mples of settings chat ?et you choose among predefined 
choices. Whe.n you sele.c( a setting, its bo:ider becomes outlined 
in bold. Settings who e borders touch am exch.1 ive~only one 
choice may be on at a given lime. Settings who!>C borocrs do not 
toodl ,are moDe~Cll!lsive->oo can toggle ,each choice on nd off 
independently of the olhers. Below the scMililgi; is a text-entry 
field, and be ow tha:l is a sliding control that lets yoo choose. 
quickly from a r.ange o va1u:e: • 

AU proj)Q'rty windows have a pecill.l cont rol, knowo as the 
pushpin , at the rigiht of lh.e w~ndow header. Wh.e11 Lhe pio is o.o 
its ide, as in figu1e 2, lb.e wimoow wiU disappear when. you 
dick the OK buttom . Jfyou click on. a pu hpin. it pop into the 
hole next to it. The willdow will femaio until you dismiss h by 
dicking on lhe ...,,mdow mark in the header. Using the pu bpin 
leis you perform mu.Jtiple o,peration ( uch as cha:11ging font 
characte:ri --,ics of various. woros throughout a document) willl ­
Ollt having the window disappea:r after each acti11n . 

An. application may also have pushpins on mum , thu aJ ­
Jowing U.e menu to be p1n.ned up for repeated use. Figure 1 
Shows examples of born pinned and Wipin.ned menus . 

Addlltfonal Pop-ups 

A special l;"PC of pop:up window i 10.e oorice, whk:h asks you 

to confimi ope.ration) that wou!d mul( i!'I the los of data. No· 

ti.ces appear to pmje.cl from the buUoo that prompted their ap· 

pearance, as shown in figure 3. This "projection" acts a.s a vi­

sual prompt. 


Open Look provi.des help through a ·1.andard help window 
(see figure 4) that appears when you point at an object on che 
scree:n and press the Help key on )'OUr keyboard (wh ic.b w.i:ll 
vary from system lo sy lem). 

Next to the help m~ge is 111e help ltmS. a magnifying ghts 
1llat contains a nap.shot of the objecit for which you have re­
quested help. As you move 11.he mouse poinler from object to 
object and press I.be He1p key, both the image i.o lhe len and the 
help text are updated. 

Design.Goals 

Tile main goals of ~be Open Look de igo were to pro'll'td.c the 

ro!.low.ing : good vi ua Ide ign ~ bafan.ce amo:Qg irnplicity, con­

siscency, a:nd efficiency; device independence: and interope ra· 

biJity with other widely u ed interfaces . 


One of the most challenging a peels of visual desig11 is the 
u e of color. The problem is to use color so it emp!msizes u:>1&f ul 
distinction a:nd add 1nteJCSt w the v~sual scene withOllt pro­
dudng a neon "Las Vega ;. erfeci . 

Some user interfaces show each visual eleme.nt- button • 
scroU bar , window headers, and so on-in a different color. 
~uhin.g in a rand m clutte,r ofbri,ght cofor . In contrast, Open 
Look al lows you lo choose the color: for thr·ee areas of I.he user 

conlinui!d 

Figure 2: A typical Open 
Look property window 
for a word proctssing 
applicaJwn. &uings wlwse 
boxts an closed t~thtr 
are exdusiw:-:you can only 
choose o.n.e at a ,ime. Will! 
setr.ings l WWJe boxes at:e 
separa1td, you can choose 
as many as } 'Oti want. 
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interface: the background oft.he sere n, the b.actground ofead11 
window, and the curren:!Jy selected object. Th' use of color 
serve seYcral purposes. The backgrounds of the windows are 
colored with neutral tones so that they will not ove:rwhel m 
whatever information the application is displaying. Also since 
a : ing e background col.or is used for all th:e windcrws of a given 
appli atioo, you can ren at a glance which pop-up window goes 
wil.h which application. 

Again t this neutral ba kground, th eye is nat1.118lly drawn 
to the brightly co.lored selection (e.g. , the block of ycUow text 
in figure 1 ), wbkh is the focu of the user•s atte1ttion. 

Opeo Look provide several palette from which you can 
choose the colors of the screen ba.ckground, window back­
ground , and the current selection. The colors in each palette 
have been chosen by the graphic desjgner so that they go wel I 
rogelhCT. This approach aa:ommodates individual tastes while 
cosuring that me overal I effect will be pleasing a.nd the te11t wil I 
till be readable. 

Simplicity, consistency, and e fide.ncy are tlle bas.ic pria.d· 
pie that guided the Open Look design. When you're doing a 
new task, you want I.he inlerface to be imple. [ the int.e:rfac.e is 
similar to that of a task with which you are already familiar, 
lea.rni ng wil Ibe easie:r. And when you are doing a task over and 
over, you wa.nr lhe interface to be as efficient as possible. 

gu:re .3: Open Look's 

It is hard lO oYeremphas ·ze the importance of c-011si ellcy. 
Con i tency lets you .learn many application am! switch easily 
among them. 

seve.ra] aspects o th Open Look design reflect thl empha­
sis on consistency. Throughout the ~em and across applica­
tion , a given mouse button is used for only one function. We 
aimed for visual con i tency in lh.e design of co.nlrol : Button 
and. setti.ngs look the same, regardJe: ofwhether Ibey appear in 
a pop-up menu or in a window. The hclp windov.• is another 
examp e of coosistency: Yoo can point IO any object on the 
screen. and get help, regardless of whether it is a standard ele­
ment of the system ( uch as the pushpin) or an appli.caLion· pe· 
cif~ object such as a particular button. 

Open Look has ta.ken many other weU-establishtd conven­
tions of graphical user i111erfaoes and applied them in a more 
con iste:nr way. For enmple, .in Open Look we extended th.e 
fam 'liar selection paradigm to include the screen ba.ckgtoo:a.d, 
o you.can select muJtip!e windows and move or dose them io a 
inglc operation. Another exa.mp.le: While earlier interfaces let 

you manipulate graphics obje~ts directly, Open Look Iets you 
select and drag arbitrary pieces of text as well (see figure 5) . 

Efficiency · eu"er to measure than .implicity or con is­
1ency. The fewer moves needed to perform a wsk, the more ef­

ron.tl/wm 

thr:ee..Jimen.rional notice 
windows alert you ro 
actions that could result in 
loss ofdma. Do you ~ant to save the•. or 

dtscard th •before load1n9? 

Sa.v!! ( Oisc<1rcl ) 

,.,--..,......,--,-f,,,.ite.....) I · 

'--~~~~~~~~~~--
I 

~ure 4: The Open Look 
help window, called 
by poin.ri'ng 1:0 an object 
on the screen and pressing 
a Help key, contains a help 
mmagt and a help lens, 
wirh· a· snapshol ofrhe 
objec, for which you haw 
nque.sted help. 

I save 

Pa nt type: 

f le t:iipe : IRs Rr I Icon 

D1 roi::tary : thom~tol_ l ma9es2 

Help : Pu.shpin 

u e the pushp ~ n to keep a. pop-up window 
piirined lo the desktop for continued acces 
Move the pointer to an unpinned pLahpir1 and 
click SELEC to 1Push the pfn into tile hole. 
Click SEUCT on a pushpin that is .pinned to 
pop it out of th hole . Wh n the pin I . ly ing 
on IU. side , t11 pop-up window i removed 
from lhe screen lhe n xt time you click 

l CCT on a cont: ol In ti at window. 
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Digitizers 


IS"x 24" thru 9'x9'x9' 


We'll cover your digitizer needs with ' ~·elve 
diJJ n acUv areas to choo from. From 
the GP~7 Grafbar fark II, (''Flexible, Precise, 
and Elegant ...'; PC Magazine), au the way 
through the 60" x 7?!' GP-8, and of course the 
user adju t.able active volume, (up to 9 ft. 
cube), of the GP: -30. And you can digHze on 
any work surface. 

AJI our digltiz r com omplete \Vith R ­
2 2 output format pow r supply two-\ a. 
ommuni ation a tylu optional on bu ­

ton and four button cursors a fiv function 
m.enu, and are IBM-P compatibl . o no 
ma ter what your . ize requir men s are 
we'v got you cov red; (al low cost too!). 

OEM v ions available. Dir tly supported by 
AutoCAD1• ProDesign II G neric CADDt AD· 
VANCE, CADKEY, Erui"Y Digit etc. Al o, com­
patible with Lotus Measure. 

For more infom1ation contact: 
Skip CJ veland (..03) 255-1526 

We've got your size. 

SAC®SCIENCE 

ACCESSORIES 
CORPORATION 

971} IGng.os Higtiwa.y \Vi t, P.O. Box 55 Southp-0rt Cl' OM90 (203) 255-1526 ·Telex 964300 FA.X (203)2.54-72711 
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FEATUR~ 

OPEN LOOK 

Design is 
never done in a vacuum. The user 


will always approach a new interface 

with a backgrowul ofexperience 


with existing interfaces. 

Every change comes at the price 

ofa learning effort for the user. 


r~ Nr1te "'I I 

' ( f lie ) ( View ) C i }, 

A man's reach s houl d 
gra.sp, or · ~ \\+1at ·s 

ex·ceed his 
a Heaven? 

= 

~ 
I 

Cl 

11., .I 

Write 

CEW ( View } @D 
CJ 

A man's reach should ex eed h' 
~JI" J), or (l:D what ' s a Heaven? ~ 

I.._________________.t=]11, 

'"\~~ lllr 1te 

(_~_!.'!__) ( V•ew ) @D 
~ 

~ I 
1 I I 

0 ' 

\, .J 

A n's t•each should e>: eed his 
grasp._ or \-.'hat' s a Heaven U!Ji? 

' 
Figure S: Whilt earUu graphical inttrfaces pionetred rht 
diner manipulmion ofgraphics objects, 0-pe.n Look extmds 
.rids . allowing yau 10 selec1 and drag arbit.rory pitct:s 
ofrex1as ~.II. 

hcient Lh interface . Tbi means minimizing keystroke , 
mouse travel, and che need to witch ba~k and forth betwee'D the 
k:eybo rd and the mouse. 

Minimizing moose t:ra.1tel becomes more impor-lant _more 
sy terns use la.rge :semens. One Wi!rf to reduce mouse motion i 
by using pop-up menus. In Open Look, each region of I.he 
screen-the workspa e, t.h.e w:indow b kground, :scroll b r 
and each. application pa:ne- ha its own pop-'up menu with reJe­
van.t button . Instead of having 10 mo e all the way to the con· 
'trol atea, you simply press the Menu. mouse button which ef.. 
fcctively brings a control area to wherever the poi:nte:r happens 
to be.. 

An.other waf I.bat Open Look mini.miies mouse travel is by 
jumping the mouse poi.nter to a defauJt button when a pop-up 
win.Clow (suoh as a notioe) appears. If you click Oil the default 
buUon in rhe wi ridow the po.Jn1er jumps bacit i.o its originaJ 
position-· •"i:qg two~ m<itions. 

A more subUe .aspect of efficiency is allowin,g users to take 
advantage. of Ille multitasking capability of a.n operating system 
Hke Unix. Take the problem of how to indicate that a windov.• is 
busy and will not re pond 10 input. Most sys1ems cha:n,ge the 
mouse poirne-r i:nto n hourglass or timer. In a single-tasking 
ystem uch as the M cin~osh, this i ppropriate, in.ce you 


can't do a.nytbh'lg else u.ntll lhe accive w1n<Jo"1 is finished . In 

mullitaSking systems. how-ever, the hourgla s is onJy vi ibte 

when the pointer i over the window thal is busy. This approad:i 

requil'CS you to keep the pointer in the busy window so you can 

sec when it become respon ive again. In contrast, when an 

Open Look window i busy, the window header (or ioon, if the 

wi11dow is closed) turn gray. Thu , you can move the point·er 

out of the window and work on something else, and still tell at a 

glance when the wind.ow is again respo.nshrc. 


Device ln.dependen~ 

Open Look was designed specifically 1.0 be used a.cross wide 

range of hardware. Thi requirement means that I.he vi uaJ 

mu.st wor.k well on displays of various resolutions and si.us and 

on boLh monochrome and color. It also mean that an th.e de­

tai1s of the ook:-each graphical element and the amount of 

wh.he space between elements-must be specified in device-in­

dependent lerms rather than a.s bit m p . 


Application 

Open L.ook user-in•.erlace tool i 

Window system 

rfardware 

Figure 6: Toolkits for the Open Look user interface 1vlll 
al.low wftware devel,opers w develop applicatioru for a vari.el)' 
of windowing syste.ms running on widely disparate hardware 
and operating systems. TM fint toolkits available will be 
for Un.ix S)1stems. 
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FEATURE 

OPE ' LOOK 

Haro.ware d.ifferencc on the input cide a.re aJso significant. 
The number of modifier keys (e.g. AJt, Option, and Co11trol) 
varies on different keyboards, as does then.umber ofbuttons on 
differerit mice. A far a_po _ible, Open Look insuJate:s yoo 
from uch variations by allowing a g_reait deal of Hexibil ity ~m 
mapping mouse buttons and modifier keys to functions. 

Cba.ngjng Horse 
Des'gn i n ver done in u.va<::uum. The user of .a new interface 
will alway approach it with a backgtoond of experience with 
e.ili d:ng intemices. This mea:ns that every cha:ngc comes at the 
price of inc:reased learning effort on lhe part of the user. 

The Open Loolc design team envi ioned a ryp"caJ user who 
wants to witch c.asily between Open Look, the Mac Finder, 
Wild the Presentation Ma:n~ger. We therefore ruled ut de ign 
po sibilities that wou d make thl switch too difficuJt, 

Take the example ofscroll bar . Them:: are end1ess \latriations 
on. the scroll bar ooncept, and many other possible w.ays to 
croU that don't even involve scroll bar . After coasideri:ng 


many of these po :ibilirlies, we became convinced tha::t Open 

Loo·k's scrolling mechanism had to be similar enoogb to what 

pcop e were used to so they could use iit successfully right away. 

Th.e design task then, was to refine the f1 miUar scroll bars, 

making them more visually attractive and more efficient.. 


An Open Look at the Future 

The Open Look Functional Specification-a thick book ad· 

dressed to the developers ofuser-interf: ce tool.kits and describ­

ing th.e look and feel in great detai.1-was distributed to over 


1000 firms for review in Ju!y 1988 and will be published thi 
month . (A too.lkit is a set of system-specific librarie.s contain­
ing the tan.dard building blocks- such as windows. me:nus, 
and.sc:roU ba.rs-thar an application developer uses in creating 
an application. Figure 6 hows where a toolkit fits i.nto the over· 
an ofhvare an;:h.itecll.lre.) 

The Open Look.Application Style Guide , a s.omcw'hal thio­
ner book adclross.ed to appli'cation de\'Clope , give guideline . 
for how to use the various building blocks that Open Look pro­
vides. The Style Gujde will be published in early 1989. 

S~nce the Fu.nctional Specification does not pec.ify a par li.c­
u.lar hardware or oftwa.re pla:lfo:rm, it leave- room for different 
tool k.it:s to ·mplement !he Open Look user i11te,rfac.e on different 
sy tem . The first two Open Look toolkits- available in lhc 
first qua.rter of 1989- will be XT + from. AT&T and View2 
from Sun, both based on MIT's X-Windows, a wi:ndowing sys­
tem for Unix.. 

Sun i also·developio:g an Open.Look toolkit called DE (for 
· •eWS Deve opment Environment) based on tbe eWS window 
sys!.cm. NeWS. is a portable, Po tScript-based window system 
that is. commercially available for many platforms, including 
Uniit, OS/2, and the Mcintosh. Thus, wbCD NDE becomes 
available in the second quarter of 1989, Open Look ""~iU be able 
to provide a com.men look and feel across a wide variety of 
computers aru:I operadng system . • 

Tony Hoe~r is the kader ofthe Open Look design team for Sun 
Microry5tems (Mowuain View, California). He can be readied 
on BlX do "editors. " 

HAV:EQUESTIONS ABOUT 

COMPUTER PRODUCTS 

FOR BLIND PE·O,PLE? 

The American Founda on for the Bllnd's (AFB) National Teohnofogy Center maintains an 
information system to provide data on consumer products ranging from cones. braille watches 
arid games to $0phisticated computers. troinlng centers. demonstration focmties and evalua­
tions of devices. 

lhe system also includes AFB's Job lnd'exJUser Networik which features Information from over 
UOO bind and vtsuolly lmpoired people who use adaptive equipment In o variety of jobs. 
These Individuals are wfllfng to shore ttieire.xperiences and provide valuable advice to assist 
you in your educational and employment pursuits. 

,For intormotton in print. lowge p rint or braille. contoct: 

Nationa I Technology Center 

American :Foundation for the Blind 


15 West 16th Sheet 

New Yor~ NY lOOU 


(212) 620·2080 
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5 sure sfeP.S to a fast start 

as a hiqh-paid . . 

computer semce techn1c1an 
1. Choose trainingth!J ~ht· for today's 
g . jobs 
.lobs r r cornpuier service tl'dinidans 
will almOSI d uble in I.he next I 0 ye. rs. 
oorordll\g lo lhe latest Department ol 
tabor projectioiis. For you. lhal means 
ulillmtte<I opportunities for advaoce­
menl, a new can."er, or vcra a com­
pulerservice busin of ourown. 1989 2000 

Bui lo succeed in c llllJUlet" service today, ·ou need .rainb1g­
t'Omplete, practk".al lralni11g lhill gives you ttle confKlen e to .~ic: •a11y 
br<ll1d ol oompulcr. You r l N RI training. 

Only NRl-lh leader in career-building, a.t-ho~ ck'Ctnmlo lral11il1s 
r r 75 y ' r5--it1v you practical koowledge. hands-on skill. a.nd J&tl­
world ·perience With a powerful XT-compatibll!. cm1put r you keep. 

nly 'RI starts yw with I.he b.Wcs. then buikh your koo.,..11cdgc ·p by 
ep unlil yoo h, ve everything ynu need for a fast start as 11 high·pald 

oomputer nrice technician. 

2.Gobeyond 
"book learning''
'to get true hancls­
on experience 

RI knm yoo learn l~llcr by 
doln NRI lrainlng ~,· rks 
ovcrtJm to glv you that 
in a~uabl pracf <'!J e~rieooe. 
You first re~ about 111 •suhjocl. 

slud 'ing diagram.;;.. scilcrnalia;.. ;md photos that make tile sul>ject e>.1er1 
clearer. Then yoo do. You builcl, examin • t ~novc, lest. rep.lir. replace. 
Y u discover for yourself lhe feel oi the real thing. th • conftden , ~ 
only with •:icperiffice. 

lf!O-t:K1<gt'. lull-('fl)or cali\llJ!! describing every 
spect of 1 RI' one-Qf ,.kind computer training, 

suc­

3. Get "nside 

I 
I 

as w .JI 11.~ training iJ1 robol.!Ci. TV/ vidro/ audio 
.scrvi ·inl!I,. leclrnnic music technology. securita powerful com­ eleciruni and ulttcr growing high-tL'Ch 
career fields. 

U Ille COllpon is misgni;i. write lo: Nlll 
puter system 
II you .really w, nt lo get ahead Sd1ool of Electronics. Mc<Jraw·Kill Continuingin romput service. you have Edu , tion nler, 3'J39 Wisconsin Avenue. W hinglo.n, OC 200!6.
lo gel inside a te-ol-tti!SlTI 

I M" • ,.._....I lndrml<rir rJ "*"'""""" ~~ t' twp compuler system. Thafs 
why RI incluck 111• r------------ --~ 
powerful new Poclmrd All.!!!f!!!!!9• School o.f l'or care;;rrowws I ..,,,.l'r. ~J'l>fn~·El«fronics ed oodcr I.ii 8'~ 
Ille cent rpiece ol your I M~ 
Bell VXBS compuler M 

aw-Hill Co11limunit &fucaliou Cenlcr J '"'""d( lnr dr!.i 
band~m lrainl11g. J939 \'l'ISl.uisi.11 Avenue WruJ1i111ot1011. DC 2{)()16 

As you build tlf 
iully 'IBM PC T· CHECK 0 E M.OG o, LY Sectlrit. El ""'1:rooks 
compatible micro .J Compu·t rs rui.d Mkrop:nx'CSSOn ._ f.lectr<mic Music Tedmology 
rrom the keyboard up. 'l Rabo1i; ~ Digital Flectmnics • ·rvicitig 
perfonning key tests :J .V I· ideo/ udio Servicing - Data Communications 
and ck!;n<11lslratiaO~ al 'ii h :;!agp of ;\.~mhly. 'OU a iuall 'see (or 

oursell how very ion of your c:ompul works. 
Vo11 assemble and lest your rompuler"s "intclligenr· keybootcl, 

il'tslall the ]X>Wer ~uppty and 51Aw Ooppy disk driv . then interlace lh ·· 
nigl'Ne50tutio11 monilor. But that's not all. 

ou go n to imtall a powerful 2() megabyte hard dlsk 
drive--today"s most•wa11led romputef pe.ripheraJ-induded in your 
ll'alnlng t drarnalictilly i~ U <Jain orage i;!lpool 1 of yuur 

Cirdt! 111on badn&T'Vi,u Ca.rd 

rnput <r whil giving you lighlning.quick data access 
By geuing Lnsick lhis powerful corr puter. uu 

gel U1e rnnfic!ence-buikling, real-world experience 
you need to work with, lroubleshoo and senice 
lodlly'. mosi \ idcly 1 ld l1'ltl'IJ>1.1l 'r systems. 

4. Make sure you've always got 
someone to tur.n to for help 

Throus11ool your NRI 
lrnining, yoo'v •ot th" 
foll .support o! yrur 
personal Nlll in.structor 
:l1ld lhe enlire RI 
lechnk'al stAfl. A1wa '$ 

r .;1d tu i11t"1Wer yoot 
c1u.;:stion.~ and help you ij 
you should hit a :mag. 
yoor ill6tl'Uctors will 
make V< u ~ as i[ 
VQU·r :rn a dts."Sto011i of 

f~o11al <•lt "1 tion ti!!: you ilL"c:tL 

5. step into Cl bright new future ·n 
computer service-Start by sending,for 
your FREE catalog today! 
Dil;cover for yourself how c.1S'J' f{I makes it l 
.f'j~ in romputer service, Send tod.ly tor 1 '.Rf's big 

I -, C mmunic tions El tr ni Basic l:Jectr l1i 

I Nam·~~~~~~~~~~~~~-~~~ 
I A.ddr~ __________ __________ 

I Oty --------- --- Sta1e __Zip ____ 

L _ --~~~~· -===.:~- ·-·~·::.i 
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THIS AD WAS TYPES.ET ON A LOW COST LAS R PRINTER US ING 

!Pl('ET/DOM 
O'f 

~'fSSTM 

BcvE<1>Gm.Jr<L-o•srww-XY 
Dyna Computer ,Gives You FREEDOM OF PRESS™ 
Set Your Printer's Postscript® Pot ntial Fr 

Without going on a spending spree. 

Now you can do PoslScript® on most 24 wire dot matrix, laset P'rintet and Ink /et printers and avoid .the out· 
landish prices ofpostscript prinlets. 

YOU CAN D,O ALL OF THIS FOR ONLY $495 

FREEDOM OF THE PRESS™. BROUGHT' TO YOU SY DYNA COMPUTER, A COMPATIBLE MANUFACTURER 
THATS ONE STEP AHEAD. CALL ABOUTFREEDOM OF PRESS™ OR OUR NEWJOMHZ CACHE 386. fT GETS 
AN SJ RA nNG 0 F 36.3 AND fTS GREAT FOR DESK TOP PUBUSHING APPLICATIONS. PHONE 408-943,.() f()(). 
""""'..,. rl *w• .• I twPiY!'14t/CW .. ..-U9t!il.1 M. rJw. lllNlili!Wif ... .,.. ,......., . ... ,,,_w ~._......,._.,Ilk. l'tp illl!D,...,... OW,.. l'Www-l'••n ..e-.-.. 1.......,.,~i 
_,.. .... 

COMPUTE R 

3081 NORTH FIRST S1 , SAN JOSE, CA 95134 (408) 943.-0100 FAX (408) 943-0642 

~~~~ 

Fn:edom of Pres;· wor~ wi1h .any deskti::ip publi h­
ing software lhat gcne:rare:s ils ou1pu1 in the Post· 
Scripl® language. Thiu includes su.ch popular 
program. as PageMaket® and VentW"a® as y,·c,11 

virtWllly all other t,c:xHmd-graphic software 
now available. 

row' l l L.1.Ed .r.-..dam· o•L ~c••-• j u. t aJ11 v•.r... t1 l•· iwb!Ul l. t" 
~-, to t>'P•r•o•1 r U.1•u • r • J~ .liJ.Q'li ;wu b" ou~.ZJnn 
~J:,,al ...at CO cbCM".. §.~ QIJ CJ.El it.lie Wt111e,rln".lt111r ,lLWtl. 
ADd 7 'r••dam aL T'r••• epy..t1HM• CMJ1 .b• •e.a.l•d t:o 111q it:.)'JN' 

aj•• aftd rot•t•4 «i ~ • !lCIJ • - h"•HOOI "" ~U~ti ~""901'WCb•.-. .. ~ ~Ql'l~Y or l •••r p i;int•l'I - .: J4 .... ..., do t er"'°" 
pr~&rt:•R •• l!"•ll •• Cb• ink :J• C ,P.riD:C.r.. .SOT 1thi1.C.111 ..-.... .. 
H C.flJty. 

-.o1 .p..,..1o.~od- ......... .a..._.... ..., 
.... 
p °"1 It ... - ..,,.. - · . 111 1 For ~ A 

um Ilk &m.1 "..i l-c• • -=-Ima: .v ~ ~j tlm!P• "ld-ll(Wjg..W4'­
.. '"' ••lo;&l<'-te. Aod·..,- w,.....pn. .... I""_ 
~ ol P7nt1 ,. * )"W r,.tM fkf .., ,..; • lifi ~ ~.•. 
h• C •A-r~ - , - ,rlolor°"' mm- of ...... .. jolt $.Ila. • .• - .. 111<1 .. - ...... ., 
""'-• I - i< I".... ~ .,.P. ---- ...J ia<J 
CAIJ.. fOtl: ~'Ollll; LOCAL Df.AUJI TO lt[CllJVE H'1UllD llil'OlllMA,, 

Dyll3 Computer is ptoud lo be distributing high qualily 
soPTwatf created by a proven company. Fre.edom ol 
~" Is made by custom spplical.lons Inc. {CAI~ tfle 
same company that supplies many leading printer 
ma.nufacturers with their PO'StScript language /filer· 
prelers. CAJ's experieooe in su.ch demanding area:s as 
phototypeUtting traMlates Into proven. ptofe5'5fonal 
software lor you. fn addition Dyna Computer brings 
you seven yews of computer manulaclurlng inovations 
and dlstrlJutlcn experience to your automation needs 
Ournew3IJMhz 386 cacbe tower computersystems and 
ATupgracle beard offers )'-OU the "one step ahead"per· 
~you would expect from one or lhf fit.st ,ccm• 
patibfe maoofa'1urers In the United Stales. Whether its 
Ffeedcm of Press™ or the Fastest 386 systems on the 
millket, Dyna CcmpuJer is the righl plac-e to go. One 
other I/ling . Dyna's prices ..11/"e ri{}flt and sc is our ser· 
vke. IIyou can'l aHord to buy 11 386, there .ls agood 
chance we e:a_narrange a I ease lorJOU. GIVE US ACALL 
ANDLETSTALK ABOUTfT. 
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F~ATURE 

LIES, 

DAMNED LIES, 


AND SPREADSHEETS 

Lend credibility to your computations 
by using thesefive simple validity tests 

Ronald Pearson 

ark Twain, in hjs a1J1tobiograpby, credits Benja­
mlll Disraeli with identifying 1he. ·three kinds of 
lies a "lies, damned lie"8, and statistics." 
While >tatjsticians are professiomtlly obligated 
to take umbr~e at this remark. jt dices neatly 

summari2e me Jevel of public trust io a lot of numer'caJ da.ta­
analysis procedures, statistical or otherwise. Careless applica­
tion of these procedures to great. piles of incompi:e.hensible data 
can lead to some real probJem . What appears on your display 
as ootput i not necessarily Lruth, as the foUowing taJe of statis· 
tical woe illustrates. 

The Case ol'th 
Conflk:Ung Coonts 
A large professional organiza­
tion once surveyed its mem­
bers on variety of topics. 
One of tile que: tioos on the 
poll was "Did you vote in the 
last society election?" When 
the responses to this question 
"Were compared with. the actu­
al voting records, the poll­
ters noted a large d.i crcpan­

cy- the percentage of 
re pondent who said they 
bad voted was ignificantly 
larger than ihe percentage of 
society member who actu­
ally bad voted. After carduJ 
examin tion of the data, the 
survey team advanced an 
awkward explanation for the 
rufforcnce . 

Mo t opinion polls attempt 
to reach as many members of 
the group being surveyed as 

possible so the conclusions wiJJ accurately reflect the g;roup's 
opillion . ID thb case, the analyzing statistician claimed that the 
number of survc~ returned was large e.nou.gh to yield statisd~ 
caUy sig11ificant results. One pertinent issue, however, was 
whdlier or not. this col ction of members was representative. It 
may nO( have been. 

One variable that may have influenced the results was chat 
ballots had been mailed to all sociery members with stamped , 
self~addressed envelopes included. In contrast the urvey 
questionnaires were placed at the bad of the monthly society 

newspaper that is mailed to 
au members. 

Those who took the t:roo.ble 
to fill oot the questionnaire 
were probably more invoJved 
in society activities (u.nd , 
lhe~forc, more likely to have 
voted in the electioo) than 
those who did not fil I it 1>1.1t. 

This kind of analytical faux 
pas i more common than 
most would like Lo admit. 

There is a way you can reer 
clear of these lei.mis of prob­
Lms and see to ii that wlten 
awkward explanat ions a:re 
c~Jled for. S10mebody else i 
makfag them ("Well, sir, ac­
cording LO my financial fore. 
cast:s. we were expecting a 
profit of .$6 trillion from the 
new electric shoelaces ~ iii· 
troduced thi quart.er, but 
there seems to be a bug in the 
program or something .... "). 
You can appl.y five simple va· 

conrmlted 
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Hdity 1e· ts to your data immediately afler yoo evaluate your in· 
formation. These te t art based on the fact that most data·anaJ­
ysis procedures tak.e a large set of relativeJy u.n.i11formative 
numbers (Lhe raw data) and boil them down rn a smaU ~ of 
much more u eful numbers (final resullS) . 

The Fh·e ValldJty Te-Sts 
• Are the results impossible or w1re(JS()llab/t? Somct imes, raw 
data is so corrupted with measurement errors or missing dala 
points that you.r data-analysis package generates suspicious1y 
uorea 011able numbers. Similarly, if yi:>u use a computationa] 
me:thod out ide its ran~ of validity (e.g., curve fitting with 
onJy one data point), bizarre numbers can resu.lt. Genera.Uy, 
however. these resuJts do not warn you tbal there is a problem 
(e.g., ''C u.tioo: The foJJowing re ults are numerical drivel aDd 
have oo bas's in faot . Ignore them."). 

I the analy is is compli.cated enough, faulty results will not 
necessariJy be "intuitively obviou:s even to the most casual ob­
server." By Murphy' Law, however, they wiJI come co Jjght a:1 
the worst poss.Ible time. Then you mary find yourself cxplai.ning 

ometimes, 
raw data is so corrupted 

with errors that your data-analysis 
package generates suspiciously 

unreasonable numbers. 

to tile founder and CEO ofyour firm why the percentageoftotaJ 
s,ales broken down by market segments !otals 312 per~.ent. or 
why tlle tota.I nu.mbe:r of widgets sold in the pnwioos month is 
less than. zero. Mi takes of this sort are easy enough to make by 
hand, 'out they are much more memorable after they have bun 
turned i.n(o multicolor prcsentat:ioo chart by your inre.gtated 
preadsheet/ word processor/ lide-ma.k:er package. 

• .If possible, estimate your rtsults by some other method- then 
check ro see ifboth answe~ are 1'11re:ascnable agreemen1. Often, 
you. can estimate some or a.II of the ~ulcs you a.re c,alc11lating 
by another, pos ibly cruder, method. Typically, these secollld· 
ary estimates are only approximate, but frequently they cam 
provide at. lea51 order-of-magnitude figure as check on your 
primary results. If the primary estimate are wiJdly different 
from these secondary estimates, a careful reexamination of 
bo1l1 results is probably in order. While such disa~reements do 
not necessarily mean that your computation are jn error, they 
do uggcst that you hould seek a reason for I.he djscrepancy 
befme yoo stake your career on either estimate .. 

• Do small changu in yqur row data values caust enormous 
changts in your results? E.Jr.treme sen itivity lO ma.LI changes in 
the tarting data .may indicate difficulties with either the prob­
lem. itself or the c:omputat:iooal method you are using to wive it. 
While both of these difficulties can result in hyper::1ensitivity, 
their implication arc quite different. 

A problem is said io be ill-co1Jdiboned if s:maH ch.ange in. 

the tarting data cause large (albeit a curate) changes in I.he 
resu]ts . 

However, a numerically un table computation I method 
could also cause thi sensitivity to small chan.ges. The differ­
ence i · that here, the result& are probably wrong. Change lo a 
more ~able method. 

• Do large changes .in rite raw data cause lirrle or no change in 
the results? ff you see no change in the resul.ts w.hen you ·cha:oge 
your raw darn, you probably have trouble. A in lhe case of 
ovctly sensitive computaticns, it could be that the problem you 
a.re tryi.ng to solve really i highly insensitive lO change to the 
raw dlata; bur in 1nost problems, lhat' oot the case. Thus, as in 
the case ofextreme sensitivity to rnal1changes, e:x.t'reme insen· 
itiviLy to Jmge changes should be invest igated. 

It is more l.' kdy that ;uch insensitivity means that ome i.nter­
mediate result has underflowed or ovuflowed, or has been er­
r,cmeously muhiplied by 0 or subtracted from itself. Such prol'>­
lWls couJd ari e ciuie1' from bugs in the cornpu.tational oftware 
or from using a particular computational method outside ii 
range ofvali.dity. In any event, the end re ult js that , n.o matter 
wha1 raw data. you feed it, you are getting the same (wrong) 
ansv.<er every tjme yoo do !.he caJcula.tkin. Be es~ially suspi· 
ciou if your computatfo:ns c-0nsistently yield the ame magic 
number, Hire 0, r, or a pow r Qf2.. 

• Examine the raw data graphical/)' and numerically-do any 
ofthe dara polms look suspicious? An annoying fe~ure of real 
data is t.hat it somelim~s contains outliers-bogus data PQi.nts . 
~ n. manua]]y entered data, this problem c-an arise from transpo­
sition errors or other simple human mistakes in 'l'Cooni.ing the 
infonmnion. [n compu~er~llected data, the problem can still 
arise if the input ran:ge of the sensor collecting tbe data is IJ10.. 

menta.rjJy exceeded. 
Tile po ·nt is that any col leotioo of data from Ille real world.­

no matter how it was acquired-can contain one or mott: bad 
observations. Typically , these bad observations repre ent large 
{rat.her than smaJ I) deviation from what the real daita should 
be . Since SOIT1e common computationaJ 1echniques (i.e., least· 
squares curve fitting) are fairly i;ensitive to the presenc.e of out~ 
liers,. il is important to check for the presence of oulliers in the 
raw data. Thi analysis can often be don.e graphicaJJy: When 
almo tall the da:ta points conform 1.0 some pattern (especially a 
pattern you a.re expecting), the few I.hat stick out like a maU 
ensemble o ore thumbs may weU be outliers. 

The best proc,ed.ure for confirming that a uspkioos data 
point is indeed an outJie:r is to go back to the source ohhe data 
and dooble-eheck to see if there was some emir in data rollec­
tion. If this is not possible, or if the resu.lts ·Of Lhe du~ck a.re 
jocooclushtc , it wouJd probably be best to recomput.c I.he resulls 
either with a more reasonable e tima.te of the uspiciou data 
point or without it a]lOgether. 

You hould be care ul here, howeve:r. Don 't di can! a ig;nifi· 
cant p<ir(on of your data as ood ier . ldea I ly, an oull ier bou.ld 
be a single, i.wlated observati n in the middJe of 20 or more 
good observations. 1 f the data poilll really i val id , removi n~ il 
and redoing the alcu.lations shooldn 't cllan.ge the re ulls much ; 
large change sugge.st that the point in quest.ion is an outlier. 
However, if one point, even a good one, i removed from a set 
of only tlLree or fou.r, large changes are apt to occur. 

A Hypothetk a & Case Study 

Let's use these validity te ts in an e~ample. Suppose your boss 

asks you to find rea ooable approach to forecastjng your com· 

pany's montbJy widget invemory in dollars. Your gener l im· 
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' A IB c D E 
1 1 Examole 1 lnventorv Forecastina Absolute 

I 2 Month Inventory Trend Error Error 
3 
4 1 23700, 18524.1026 -5 1 7 5 . 8 9 7 4, 51 75 .89744 
5 2 , 25400 

2940 
21352.1445 -404 7. 8555 404 7 .85548 

6 3 24180.1865 21240.1865 21240 . 1865 
7 4 31300 27008.2284 -4291.7716 4291. 77156 
8 5 33700 29836.2704 -3863. 7296 3863. 7296 
9 6 35000 32664.3124 -2335. 68 76 2335.68765 

1 0 
1 1: 

7 38100 3549·2 .3543 -2 607.6457 2607 .64569 
8 39800 38320.3963 -1479.6037 1479 .6.0373 

I, , 2 9 41700 41148.4382 -5S1.56177 551.561772 
, a. 1 0 43200 43976.4802 776 .480186 776.480186·: 
1 4 I 1 1 4 ·6100 46804.5221 704.522145 704 .522145 
, 5 I 

I 1 2 48000 49632 .5641 1,632.5641 1632.5641 
1 6 
1 7 ,Average: 34078.3333 

Test 4: 
34078.3333 w6.063E-13 

Test 1: 
4058.95882 

Test 2: 1 8 
1 9 I Chanae month 3 Unreasonable New method 

2 '° 29400 lfno real 6.0633 E-13 480.069,93 
2 1 I vs. 29~0 chanae} ·6.063E-13 4058.95882 
2 2 ' ~zero~ R R.easo nable~ 

Figure· l; Jn rhis hypothetical Excel spreadsheet uampl~, columns A muJ B show rll~ dollar irrwm1ory a1twun1s for the 
preceding 12 momhs. 

pressio.o is that I.hi in.. otory ha.s been 'leadily growing, so h 
could probably be predicted faidy :reasonab1y by extrapolating 
from the Jas,t few months' numbers. 

To test thi hypothesis, you et up lhe Excel spreadsheet 
shown in figure J and enter the dollar inventory amoonLS for i:hc 
12 months of last yea.r (coiumn A and B). Wilh ExceJ, you can 
fit a traight line to this da·ta u i.11g lh.e built-in Trend functio.11 . 
The results of th is fit are Ii ted in column C. A co league has 
suggested that you evaluate the quality of lhis fit by compu,ting 
tile predjcti n erron (Le., the V11Jue predicred by llle Trend 
function mfous the true value from wlumn B) and averaging 
th.em to get an average pred.iction error. Column D contains 
lhcse forecasl.ing errors, and the average value of all the col­
umn i listed at the bottom of ea.ch column. 

AppJying validity te: t 1, ··Are the :results uore~nable?" .• 
it' clear that somethin~ i wrong. Specifi.cally , the doUar 
amounts. in the actual ancl predic1ed inv.entory ccih:1mn (B and 
C} are in the ten of thousands of dollar • while the average 
forccasti~g error at the bottom of col.umn Dis -6.063E- l3, 
o zero for all practical purposes. 

Because the average prediction error is z.ero, it looks as if the 
results indi.cale the 'trend function hllli predi.cred the imrc.ntory 
Vl'l1ues perfeooy. The difficulty is that the 'fiend fonction gen­
erateS. a tea a- qu:are:s linear fit that exactly splits Lile differ­
ence, trading off positive prediction errors on s.ome points for 
negative predi tion en-ors on other . Consequently, regudless 
of how weU the line actually fits the data, the average predic­
tion error computed here is always ~~ro. Thus, the maJJ nu.m~ 
ber oompute.d by the spreadsheet is just rourul-off error. 

A more reasonable indJcator of Lile caliber of Lile Trend fuJJC­
tion fit is the ave.rage of the absolute vaJues of the predichon 
errors, tabuJatod in column E. Th.is average is just a little over 
$4000, a figure thal represent about 8.5 percent of the average 
inventory for i:he year, s;ugge ting Trend fils the data reason· 
ably well but not perfectly. Comparing this average with. the 
average error computed from column 0 , lhe econd validit.y 
test again suggesl that ihe aver;~ge error in co'lu.mn D is not 
represe.nULt' ve. 

Skipping ahead to Lile tes1 for outliers, figure 2 hows an x.y 
plot of the monlhly inventory data. Note that all lhe point ex­
cepL th.e thim li.e fairly well on a traight line. The third point, 
however, clearly i much too low, a discrepancy that ugge~ it 
may be an oollier. Recheckin~ lhi number, 294Q, against the 
others io column B, we become e.,·en more suspii;:ious-aU the 
othe:r numbers are in the tens of thousands of doHars and arc 
expre.~ed! as even lOOs. 

The simplest possibility is that a trailit1,g zero has been 
mopped. Perhap th.i entry bould read 29,400 in t·ead of 
2940. [ nse:rti ng the larger number for Lhe lh i rd month yields the 
x,y plot hown in figure 3, clea.rly a much better i.raight .line. 
This revised calculation can also be viewed .as I.he outth vaJid­
ity letit : ''Make a. large change in the dat and look or extreme 
inseosiLMt:y. ' ' 

As expe-eted, this change in the data improve lhe a\·era,gc 
magnitude of the prediction error (column B), redu.cing it from 
alxn1t $4000 to just under $500. ln term of Lhe avera.ge m ntlt­
ly inventory , this replacement of point 3 with a more reasonable 

CDn.fillU~ 
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number has redu.ced lbe average abrofo1:e predktion error from 
about 8..:5 peroen( to j11s1 uoder l perce~l. Title arvcrage pmdic­
tion error computed im column D, however, remain effocti.,.ely 
zero, changing from -6.063E-J3 to +6 .0633E-J3 , a result 
that again sug,gests that th i quantity is jmdepcndetlt of the data 
and Um ·oornsefol. 

WhiJe .ex.amp1cs failing the third vaJidity test (i.e. extreme 
:SC11s.itivity to mall changes in th.e da:ta) do not arise as com­
monly , they do ppear often e:nm1gh to be worth checklog for . 
To iUu I.rate Ui i. poimt, consider the sp1Cil.dshcet shown in fi.g­
ure 4. Here, warehouse 1orage charges ue given for l2 months 
(column C)i, together with the dollar wlu.e of the widget inven& 
tory tore.d there (oo u.mn B). Suppose you as ome that these 
two quantities are related, and your lxiss wa:ntS a l'llllm'oer be o:r 

she can quote as to how muny cents per dollar o il'lveDto.ry il 
coo.ts lO tore )OOr g;izmo . 

Using Ex-eel's bum-in Li.nest fuooion you cakulate the fir: t 
set of l'IUmbers hown for !ope and: ioteroept of the be t-fit 
straight line through tlie data . From there, )'OU can ea ily gen· 
crate your boss• desired number. But first, just to be on the 
safe side, you app]y test 3 to th.e data, adj u t ·n.g: I.he last s1orage 
cost by l percent. Your results show lllat this iasignificanl 
change in o:ne of 12 numbers changes your fina] res111lt by 454 
percent. 

Even WO'l'Se, you change that number back and make a ] per· 
cent change in.the first mo.nth' sstorage fee, and the sigrt of your 
number chimges- appa.rendy you would sa"·e m(lney by smring 

con1im«d 

;~~. · ~~l40000 
35000 
:rnooo 
~5000 ­ ' 

15000 
10000 I 

5000 

200001 

0 .fi--t-"""'1"-T--t--1-~..--...,,----,---.--; 
2 3 4 5 6 7 8 9 10 12 

50000 
45000 
40000 
35000 
30000 

15000 
10000 ' 

5000 

-
~~~~~ l-

0 -----------...--+1--r---r--t--r---t---t 
1 .2 s 4 s s 1 a g 10 11 2 

Figure 2: The thfrd poim ofthe ~ .y plor ofrhe momhly Figu.re 3: Inserting the correct figure for the rhird mow.ti! 
iiwentory data is out ofsync with the r~ and thus may be yields an x,y pior wish a much straighter line. 
WJ ourlier. 

A I B 
1 

c D E 1F 

2 Examo!e o·f Extr,ems SsnsiHvi1v: 
3 I 1% Ghanae ln C18 Causes 454% Chanae in Answer 
4 I 

s Month lnveruorv Storaoe Fee Perturbed F1ee 
6 I I 

7 1 10300 1 ·01 I 101 
8 I 2 12 400 103 Lin ear fit with oria inal data 1 03,I 

9 3 14500 98 98 
1 0 I 4 15700 105 4 .3.409 E>0 6 101.74 1848 1 05 
1 1 5 19000 104 1 0 4 
1 2 I 6 204001 1: 00 Linear mwith oeflurbed da1 a 1 00 
1 3 I 7 22500 1 00 1 00 
1 4 6 23900 1 05 2.4068 E-05, 101 ..409433 1 OS 
1 5 9 25800 100 1 00 
1 6 1 0 27700 104 p,ercent chanaes 1 04 
1 7 1 1 29400, 100 100 
·1 8 1 2 313 00 102 454.444444 -0 ..3 .26 7 24 3 1 03 
1 9' Slooe '1 v-axis interceot 

Figutt 4: Column C shows 1he ~rehouse staroge charges for I2 months, while dollar w:lues ofrhe srored fovem:ory ore show11 
itz column B. 
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more goods. Eilher you have discover~ some hitherto un­
known loophole in the phy ics of wa.rehouse management or. 
mo:re I ikely, you have discovered 11 problem with )'OUr ca1­
cu1ations. 

The problem is that, regardless of I.he value of the widget il'.l­
~·entory you are storing, .it seem to co t about l00 per month 
10 tore 1hem. Thus, I.he linear con.ncction you arc trying 10 

male between the irwentory dollar value and storage fees im­
ply does not elli t. The &mall numbers you are compuLing for 
the lope of the be.~t-fit straight line through the dau arc really 
Lryins to tel yoo that no uch relation 11.ip cxi t -the lope of 
the Jine is about zero. The apparent extreme cnsitlvity i d11c lo 

Keepinmind 
that the results ofany computation 

are only as good as 
its most questionabl.e step. 

the fact that almo Lany change in something lhat i about l..ero is 
going 10 amoum to a huge percenrage of that some.thing . 

Ca~'eat Emptor 
The tests J've described for unearthing a.naJytic.al bJun.der are 
oniy a few of many pos.sibi.liLies a:nd, sadly, are not guaranteed 
10 t.wrn up aII your pole ntia Icomputation flaws. That i , signifi­
c-ant erro;s can e:tist in computalion that pas aJI these re t . 
Conversel.y, even wme perfeclly val id re: ults wouJd look susp' • 
cious under one or more of these ~ sts . There will even be some 
ca:scs where aJI these tests either a.re inapplicab! · or return ina 
ronc1u. ive results. Overa.11 , howe1;-er, if you can apply th m,. 
te t.ing your re ulis is a lot better 1.han the alternative of doing 
nolhi.ng and hoping for the be: l. 

While it could be argued 1hat the actual spreadsheet exain­
P es desnlbed here iUu trate blunders that were inluiLivdy ob­
v 'oil!) to the mo t casual observer, uch errors often appea:r th.at 
way on:ly after they ha\"e been diswvered. I deliberately impl '· 
fied these e.ltll.mples to illustrate what was going wrong and how 
1these five valid.icy tests can alert you to I.he problems. Jn more 
reaJaworld example with huge spreadsheet , obvio'Us inconsis­
teades betv.'\!en lhe eat·ries in cell AL and ZZ3 l2 may not be 
aII that ea y to spot. 

Keep 'n mfad that the resulls o any computal ion are o.nly as 
good as its most questionable step. Thi point is ni::atly ill\I 
tratcd by "Burns ' Hog~Weighing Method," generally atu-ibut· 
ed 10 Scottj b poet Rober·t Bourns; 

I. Select a: well·b 1aru:ed board and place it sym.metri<:a.lly on a 
ukrum. 

2. Pr ce the hog to be weighed on one end of the board. 
3. Pile rocks on the other end of lh.e board un.til they e:u.ctly 

ba.Ja:nce the weight of the bog. 
4. Carefu.lly guess the weight of the rocks . • 

Ronald PearsOll holds a Ph.D. in electrical engineering and i 
employed.by tJ Fortune 500 company. He COii be reached 011 BIX 
clo "e.dirors. '· 
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hen ou combine powerfuJ tools with 
powerful thinking, you get powerfu] 
produet . • PG Oe igns puts this 
combination togedt· r for )'Oll . They e 
design d and manufactured nrdcrocom· 
puters in Oklahoma for over three 
years. Innovation, b.igh performance, 

• 	 reliability - they' re pm .erful tool · in 
the hands of PC Designs. • Take the G -286 
and GV- 86, for example - two of the f35test 

and faire t priced m.icrooompmers around. The 
286 was "Editor's ~hoioe ' in PC 'fagazine last 
year - one of PC Design ' man nccesse.s. • 
Whatever choke you make, PC n "ign offers you 
unparallel d ervice and support. Tllrouglt 
orbu ,... you Ii.cw th option ofa mainlenan e 

comract for natiomvidc on-site or carry-in 
serv.ice. • But service i more than a contract. 
n Oklahoma, il' a Product Center wi1h cus1omer· 
cemered attention.. N::uiona.Uy, h' :putting your 
needs fir t - offering informed ad~· .ic , solving 
ompl problems, pro iding e cellent w:arran­

ties_ • So whatever ou're building - build il 
witJ the powerflll 1.oof or PC Designs. 

Sorbus"' 
A IJ, _II Allantlctco"'llil"T 

&oo-8:00 CST. Monday·Frlday 
9·:CI0·3·00 CS -. San.rrtfay -1C111IUI 	 1-9 S.25 HiSSO ~n 0 atloma) 

1-918"25 1·7057 (FBll)


m•11-t11H• 	 1·918-25'2·9137 
All prices are subject to change without nol!c;e_ 

• 

Pu/ling the PoweP In Your Hands 

288. DUEL 16-81598 6V 2H• - $1299. 
• ,,_ •aom. ,2w111 
• 80286. l 6Mi. \llSI cllp-i.1 • 512KB, 1!!<1 Wlil-ill tt 
• 512)::11, ll!fO'IJUttle • 32X8R ~ 
• 2senal. I p111.M p!lfl • 2Sffill. I 111! port 
• 1.2.t~B of72(1 B • 1.2MB 017. 8 icAlrf tid 
" 101-k!lf tyboltd • 101 ·krr :Uvbo11d 
• Srnell f1Ja pmt 

G.V381120 · $258B. 
•80388. 2tlMH1 

• lM:S, l D, wail-Slllt • 1 M.lt · 0"1r.iu1a1e 
•&o:e RAM rxh! • 64K8 il.AM <aclll! 
· 2- lj111'119i)IOfl • 2 Mrial. 1Pll'* pell 
• t 2MBct72!1 B~y diM • 1.2MB t11 72QK9 "3ppy drM 
• 101 :eykeytoird • 10l~l'l~~d 

J11sr afew ur 0111' Many UptilJns: 

VIDEO 
• t.\ong uni 1110f11«-•.•.• . •• - ' ' •••.• - ' ••••. ' •••.. ' ........ ' ' -•.•••.•••.•.$ us. 

•lG~ Uldll1d moli10I ....... . ... . ....... . ............ . .. .. ... . ... . .. .. .. .. . . so. 

• GA e11dnl IC ulliSync 11 • . __ ... _.. . _.. . .... __.. __ . . __ . . __ . • __ . . _... _. . __ .899. 


aoums 
•· Piiam 1045!1 [45i!B. 2B 	 ............................ , •••••..••...•••••..•• .4$9.. 

•. Pliam 1062 [)I e. 28"'51............... ... . .. .......... .. .. .. ' ••.••• . ••. . •• .~9. 


• Pt'iaiti IDIJO OSOMB. :ISMiSI . •.• __ •• _. . . _. • . •. . • __ . ........................ . . 1!J39. 

• "'1tll OI ~Tl 4~ r140Mi. ESD 1111.lSl. ... . .. ... . ....... . ...... .. ... . . .......... - -1699.. 
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T H E 
CORPOR ~ TE 

SOURC E HARDWARE 

BOFFIN SOFTW 

L IMIT E .D 

2500 WEST COUNTY ROAD 42 • #5 •BU RNSVI L L E , MN 55337 • (612) 894-0595 

A Small Case For BIG Performance!!! 

~iiPiiPim;f;T T3100 
~ T3200 

T5100 
CAL.L 

. y Talk 3270 

TOSl-DBA MITSUBJSl-IlZENITH 

' UPERSPORTCALL 
Dual FloppyTlOOO 
CALLTl200F 


Tl200H 
 20 MB MD 

CALL 
SUPUtsPORT 
. 286120 

~~::.---:C LL 

MP286LJ20 
~eltec . .. ,

Exremal 5.25" FDD 
• 11" Diagonal Black $199
3270 Erllllation Ca.rd tor & White Display

Toshba Laptops: Fully S\Jppotts pecifyTOSHIBA, ZENITH or NEC• 
IRMA & rBM En:.Jlalion. • " ~~ wlNEC DmY! • CdV ""'1..dzd iri ,"JF.C Uiplo,, /Jm ' 

Aulo-Conl~. - No Ju~r 
 • 20 MB Hard Di k Ctiqes required. 
lncWtJs. software tor 3270 and 
IN.DIFlLE Tf~IJfSIJpt;>0t1 • 12 MHz 80286 

$599.00 
MHz INTERNAL MODEMS 

l 200 Baud $139 24 00 Baud 239 
• 1.4 ·Aoppy Drive Spa ify: 

I Easy EGA T·o:ihiba,. NEC EllflD. 
1 EGA Card !or Tostifba T1i200 

-Zenlth 181118J or SupersPor1
and T3 00 l.aplops_Suppotl'S Introductory Price IMDA.HGC,CG.A &EGA 

$299.00 
Won nder $2695.00Single crud Cll:pam;io11 s:Lot for $299Ea'iy TaJk E2400 

lheTl 100+, T1200. n1oono & rs100 
2400 Baud Modem lor Ille 

Ep;oo E<,Jity LT 
 Dual Floppy (L4 MB) Model 

Dioonix 1SOP Portable Printer $2.99 $2195.00$239.00 
Laplink Plu $79 

WM.11 Purchased with an laptop 

1"o Ord.tr CaJJ: FAX Number: 894-6175• Competitive Prjce 
• Corporate Volume Dascount.s 

• Net Terms to Qualified Pma6Su'bjecl (800) 255-4012 
Corporate Accounts w::~ IN : (6U) 894-0595 
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UNTANGLING 

PASCAL STRINGS 


Here's a set offunctions that provides Pascal 
with neat, efficient string handling 

Dick Pountain 

ayt>e it's because I write words for a living, but 

M 
I find that much of tht programming I do in­

voJvcs string handling. Certainly many of the 
programs I write are file filters to process text 
fies, but c~n in th.e most 11nmerica1ly mtcn­

sive programs. the user interface section, enor handling, and 
he1p au jQVQlve a lot o · ring man.ipulatron. and nowadays these 
amas tend to be the largest parts of a program. 

Tb.e Pascal Bonds 
I write many of my programs in Turbo Pascal. Standard Puca] 
is poorly equipped IX> handJe strings, regarding them si.mp1y as 
packed arrays of characters. AJJ commercial implementations 
of Pascal have had to int:roduoe more sophi ticated string ban­
dlillg as nonstandard exten ions to make it a viable language. 
Tile ex.lCilsions hnroduced io UCSD Pascal seem to have caught 
on and become a de facto standard; au:ny rate, Borhmd adopted 
t:l'iem for Turbo Pascal as well, which gives them 11 sizable user 
base. In case yoo•re not familiar with the string-liandJing facili­
ties of UCSDfrurbo Pascal, I'U recap them briefly, but a lan­
guage manual is the obvious place to look for a fu Ler account.. 

You. can use the built-in type ca.11e0 STR.IN'G to represent 
semidynamic oharacter strings, whose maximum storage size 
is stacic and muS;t be declared at compile time but whose actual 
ize can be varied dynam.icaUy at. run time (up to the maxi· 

mum). You can think of t:l'iem as being a compromise between 
the totally static character array of standard Pascal and the 
fwJy dynamic strings of inte:rpreted BASIC, whose actual stor~ 
age size can be ahe:l"Od at run time. You can dedaJC a variable 
like 

VARKystr1ng: STRI G[SO); 

and then assi.go a string of any length up to 80 charad.ers to it 
using, for example: 

Mystring : "' 1 short string' ; 

Ifyou assign a: 90-chancter Sitring to Mystring, it would be ac­
oepted but truncated to 80 cbaracte:rs and the excess l0 charac­
ters thrown away. The m~jmum ize of a string i 255 cbarac· 
tcrs determined by the single-byte count that is stored i:n the 
first byte of a string variable 81ld record$ its cum:ot len,gth. 

Yoo can manipuls:l.e strings using a number ·Of huih~in string 
functions. The fanctfon length ( ) returns Lh.c current lengllt of 
11 string. 'The function Pos( target,source) finds out whether 
the su.lbstring target exi ;ts in the string source. If so, Pos() 
returns the p0siti® of its mt character: if Rot, il returns zero. 
The fooction Copy(source, start, s.ize) return a new 
string formed by copyi.ng size charaaers from source begin­
ni~. at the posi1fon start. Yoo 'U ofteo .see Pos ( ) used to find 
the start position for Copy ( ) . Concat ( s1,s2) .returns a new 
string formed by joining sl and s2 together, an operation.you 
cllil also pcrfo.rm jn a string expressio:o with the binary operator 
+(e.g., sl+s2). Finally, the two functions Insert( ) and De· 
lete () insert or~. respectively, a substring from a tar­
get string . These functions are quite efficient a:od well chooen 
in th,e sense that alfll0$l any string operation you can ·magine 
can be performed by using them in some combination. 

I bad ~gun to foeJ that for many of my purposes these string 
functions were too low-level and often led to opaque and u.n­
l'ead able code when I used them in.the,ir raw state. For ex.am­
ple , I often found myselJ writing expressions Ii kc 

copy(parrunSTR( 1), 1, pos ( '.' ,parrunS'l'R( 1)) )+ 'FAG•; 

and worse. So I resolved ~o try to disawer a maJJ set of Mgher­
level str.if1$ fu.nctiODs that would do most of what I nooded to do 
to strings in a tidier and more readable way- and with :rre&$0n­
able. efficiency. 

ln deciding what functions to include in my set, I scoured 
around some other languages of my acquaintanoe for hints. The 
first po.rt of call was BASIC because ·everyOne remembers 
BASIC as being good for handling strings. In fact, to my mild 

wnMil«i 
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surprise,. f discovered lhat tlle tri_a:g f unOOOlil · in, BASIC am 
abnost identic-al to Turoo Pascal's and not really any more ex­
pressive. MID${) is dfe.c:tively Liie same as Copy{) whu used 
as a function , and INSTR() is the srune as Pos () . BASIC has 
lhe: extra fun.ct.ions LEFT$ ( ) and RIGHT$ ( ) , bu.t they con1.ribu:te 
I iule to re-adalbi.I ity nd ym.1 can easily simulate them by us· ng 
C()py ( ) . A qufok .look at some of my old BASlC program coR­
!nned Ile impress.ion 'lhat I should look e! sewh~ for beauty 

and elegance: 

5247 LOCATE *J 1,ll:COLOR 11,2: 
PRHl'T "$11 ; RiGHT$ (STR$ (M(i ,9 )+STAKEl ) , 

I.EN(STR$ (M( I ,9) +.STAKE1) ) -1 ) ; ,, " · 
COLOR0 ,2 

I moved oo to 1001: at fun.ctiona] languages like Lisp and 
POP- l 1, but the solution dldD '( dawn on me unti.l I wa ·exai:nin­
illg tho tr~ng fun.ctions in S OBOlA. the bes1 string-handli.og 
la:oguoge ever 'nvented (riv led only by its more modern off­
pri ng. lowi [see •·An loon Tutorial '' by Rn1ph E. Grisw'Old and 

Madge T. Gnsv;'l'.l?d, October l 986 BYTE pasc ]671) . The 
Tu:rbo PascaJ and MSlC string fu.nctions a:rc index--0rie:nted; 
that i , they want you [O tcU them which numeric po ition: in: a 
string you're interested in. But my prob1ems tended to be pat­
1em·oriented.: replacing the e:J'ite11sio11 001 file:mime, for ~1:n­
p e,. which invo: ves looking for the period that separates name 

UsUng l : Source cade far the a111hor 's. pauem-orie.nre.d 
sm'ng-htJndlingfuncrions, Before () and After (}. 

(unction Be(o~c(Sou~e , T~ qe t: Strinq~ : 

Stt'in9 ; 
begin 

if po~~T~r9et, Source ) m 0 
then Bafor - : • Source 
else Before :• Ccpy(Source , l , pos 

(T.u;get , Scurne) -1 ) 
end; 

Eunc~ i on Af er(Source , i~rg • t: String~: 
String; 

009.l.n 
if p0a (Tar9 t , Sourcel - 0 


hen After : • '' 

e l se A.ft·e r : a Copy 'Source , po:s 


~Ta rg t,Source l, lenq ~h(TA~et) , 
len9th tSou ,rcel l 

end ; 

Md e:dension bul whos.e aciuaJ location in dui filename tring 
is of no iDte,JeS[ at all . 

I therefore decided to tart with two pattern-orienled pirimi­
d,,.e funclio.ns thal I ca1J Be fore ( ) nd After( ) . Yoo can eas~ 
Hy irnp.lem.ent them usiD.g Copy ( ) , Pos ( ) , aDd Length ( } , but 
.if you ue mme conceme~ wilb efficiency than I am, you mighl 
w1uit w rew:rile them in assembly laJ1g;uage or in-I ine cod . ] ' ve 
repn;iduced their defimitions ]o ii.sling l. Both functions look 
for a taJ!et string i.n Lh.eir soorcc. suing. If tile ta.rge1 i foua.d , 
Before ( ) reiturn ail the oource string up to but not including 
the fir t occurrence of the target string . while lifter ( ) renm1 
aH the SOUJ'Ce triog that olJows (but does nol include) Ille fi rst 
occurrence of the target t:ring . [f I.he target is not found , B~­
fore ( ) returns the whole soul'CC SLri ng while After ( ) remms 
a nuU string . 

AWork ing: Example 
To illustrat·e their effects. Se rore ( I potolll!ee I , r t o. ) \111ould 
return po while After( 1potomac ' , 'to ' } would return ac. 
These (WO simple operations. wgtlhcr with a tllim. 11.bal l '.11 de­
scr.ibe later tll rn out. co be of surprisi.ngly wide applicacion . To 
Ulustra~e witb an e:i::ample , ['11 u e my old favorite o rep} :cing 
the exten sfon parl of a filename witll a new one. I do this fre ­
quently as a way o:f disfrngu.ishing lhe output file p:roou.ced by a 
file filter from its input file> foreumple, my page-rna.ki.ng pro­
gram. changes lhe i.nput fHename (O end ]n .PW. The cod l 
used to ·use to perform 111 ~ cbom looks like lh]s: 

i f pos ( 1 • 1 , pars.mS R(l)) "' 0 
t h.en OutputFileN!lr.De : = pe.rrunSTiR( l )+ ~ .PAG1 

else OUtpu.tFileNe.c!ie : " 
eopy(par&lllSTR(l} ,l,pos(r . 1 , parwl!STR( )))+'PAO ' ; 

U$ing Be f ope ( } reduces tlli to 

Outpu.tFi eNrune : =Before (pa.r9.a!STR( l ) , 1 • 1 ) +• .PAG 1 ; 

which. Lo me is a. lot. more read able wel I as prettier. Using 
Before ( ) and After() in combi.nalion, it•s possibf (O per­
form quite complex manilpuiations. in very little code. for ex­
ample. lQ transpose two sentences: 

extstring : = ~Tbls 1s sen.t enoe 1. This 1s sentence 2. 1 ; 

Textstring : • Artllr (Tu::tstring , I' r) +''I 

+Before(Textstring, I. I}+ '. r; 

It's possible to emulate me effects of I!'lsert ( ) and De ete ( ) 
u ing ·only Before () and After(), as the followi.ng lv.'O code 
fragments sh.ow. The ta k i the replacemeiu of one substring by 

Cl)fllinrud 
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MORE GREAT RATES FROM Th employe -own rs ofAvi , 

for I . More lat ­
mod I GM.and 
other fine cars. 

THE EMPLOYEE-OWNERS* OF AVJS, JNC. Inc. m ·t the competition head ­
on. Check our rates and ompar 
foryour: If. 

Since we bought the company 
one y ar ago, weV, b en tryi g 
harder than ever to give you more 

More fast, ffidenl 
:rvi e. In oth r 

words, more value 
for your money. 
To get Lh s low 

Pontiac Grand Prix Pooti c Boo ne~illli

$39 $41 
per day I d;J~ 

Aliiis features GM cars. 
·~~l)IQJeC'I· •I ~ I I tocpor,~I~ lix•llo1u. <: 1988 W11•1d CG • Inc 

rate h r are some thing you 
should know.111· rates ·n lud 
a free mi leag aU. \•vance, but 
ther ' an dditional harge p r 
mile th reaft r. There i nor rue.l­
ing charge if rou return) ur tank 
full. The e rat s are available at 
parti.cipating U.S. locations and 
ar higher in lh m tro NY area. 
Th -y are nondiscourHabl· and 
may hange without notice. 

lne car ar 
subject lo a ailabilHy. 
nd blackout peri · 


od and addiHonal 

A seasonal charges 

• may apply. For 

I rent r · und r 25 and additional 
drivers , ther· are extra 

~~~~ charge . ars m st 
~~ be r· turned to 

r nting Jocalion. 
Taxes end 
optional Colli ion 
Damage Waiv r 

Cad11lac Sedan de vine ($9.9 day. higher in . rt~in ar a ) , P. rsonal 
Accident lnsuran , 
P r onal Effe ls Protec ­$45·. . lion nd Add.itional Uabi I· 

per day 1ty lnsuranc al' extra. 
·10 find out wh tan owner can 

do for you, ca l.I I- 00-331-1212, 
or all 
our lr vet 

con ultant. AVIS 
We re tryi ng harder than e er.SM 



Anyone can produce a com. 
poter-aid~ drafting ond de~gn 
poc:kage that seJJs for lhousonds 
of dollon. Bu:t erecting one 
~at's fest, powerful, and afford­
able tokes reol ingenuity. 

That's exactly what we've 
done at Generic Software: We 
selJlthe mos,t widely used CADD 
program in the world for under 
$500. 

PC l'Acgazfr1e ranked it 
"Editors Choke·" in a fcce off 
with 17 low-ccst CADD pack­
ages. "This product is an out~ 
s1onding vc lue fir-om every point 
of view and is highly recom· 
mended." "A paperback 
version of AutoCAD': stoted 
PC Week. 

And our CADD progro ms 

ore ju st pc rt of what we offer. 


You con start with Generic 

CAD DLevel 1,"' then advance· 

to other levels as your ne<eds ­

and skiill's.-expond. 

And you con use our CADD 
add-ons, U tilitles, and sym bols 
libraries to design the CADD 
system that fits your needs. 

You only pay for lhe func· 
tiondrty you need, and lhe 
functionality you get h:os deplh. 

Critic t,e~ted, me rrht 
approved. Generic Sofhva11e 
offers price, quality, and MJ p­
port. lil.atch oor cvstomer 
support ·cgainst anyone! 
• Uncondlrtiona·I 60-day 
guarantee on most produds 
~ UnIimited fr·ee technrcal sup­
port• firee monthly newspaper 
• Regi.ilar updates of modest 
prices. All adding up to prove 
that the on l!y thing generic 
about us is the price. 

Call us for a free CADDalog 
or for the name of your local 
dealer: 1-800-228-3601 
Cl GenetK So&wa.... rn•.• ~-11 ond G... ri< 
CADO o•• i'lodt'710r 1ol G•Mric Sohwon> Inc.• 
11~11 Nor ~ C•n P'crlw<ry S....tf,, Boll'lel • w,._
9aon. Mg(,r>10..ti ,. o 1roduno> al Applo eom. 
....~••"'C. 

Generic 

I a 'Ii .t II IE 

Circh 333·°" Rffdt'S#mu 0mJ 
(pBALEllS: :J'H)' 
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size: 72,66 . My program readanother in a piece of lext , for example. in the seareh-aru:t-re. 
pfaet fonction ofa text editor. U ing Insert() and.Delete(), 

posn : = pos ( o dstring, te:rtstring) ; 
delete(textstring,posn,length(oldstring)); 
1nsert(newstr1ng,t~xtstr1ng,posn); 

Us.ing Before() and After() , 

Text string :"'Before( teJC:tstri.ng,oldstring) 
+ newstring + After(Te:rtstring,olds ring); 

1'bere is more to this example than meet die eye. rn a real.ap­
plica:tion you woold very likely want to replace all the oocur­
rcnoes of oldstring in the text, and so yoo wo1:1ld iterate the 
above routines until all were replaced. But the Before() ud 
After ( ) olutioo i inefficient in ucb a case becCause it wiU 
un:necessariJy copy the same pan of textstrlng repeatedly, 
whe;reas Insert( ) and Delete() imply san down the tri11g. 
Bemch.mark:ing hows that the econd routine using Befor~ () 
is in fact omo 80 percent slower than the fi.rsl.. T!his, tlum, is 
not a. b111ppy appr tron for the new functions. 

An application that demonst.rates their virtues much more 
dearly is parsing com:ma:nd strings. Suppose yoo have a fiJe of 
commands to controJ some program. ay a tyle shoct for a 
word processor. Tbe oommands are all trings o:I' the form 
<command name>:< parameter l >, < parameter2 >, and 
they are stored in the file one to a li.ne, separated by new lines. 
An in~tance of a command s.tTi.ng might .look Uke page-

i.n one line at a ii.me and ex­
tracts the components of the command using Re fore() and 
After{ ) (see listing 2) . 

Freeing pMemory 

Nolice lb.at the u e of pattem-<>riented function avoids plncin~ 

any restriction at all. cm the size of I.he fields in the comm a11d, 

which may be of varyi~g size from one line to I.be next. lo lhe, 

interests of memory economy, you would prooo.bly want to de­

c1a.re corr.mandcode and the rest to be of some reasonable size­

string(12], perhap -so that only the first 12 cha.raclcrs of a 

command .name were significant. On this ubjecl, note that 

these fun.cbons aJso reduce the amoonl of memory that is per­

conll11tud 

Listing 2: Using Be fore ( ) and A~er ( ) ro parse a 
command line. 

whl le not. eof {commandf11 ) do 
begin 

readln(cornmandfile, commandstrin9) ; 
commandn.a.me : .. 

Be ore (commandstring, ':' I; 
pa ll!ll : • 

Before llt.Cter (commandstrin9, ': ., ) , ', '); 
p 1'112 : = 

Aft.er: (After (corr.mancl!ltrinq, • : 1 ) , 1 , •) ; 

llli0£ proc srin9 ......•. 

Imagine: You hove o font-cortridge for your 
laserprinter: You need more fonts. You can lell 
his cartridge to do ii and use hem immedia­

tely in your tex processor. 


llar-ge fonts, small fonts, decorotiive 

fonts, shod'ow fonts . .. 
 . 

sYou wont to change something? Jusl leli you r 
ronl-corl ridge, The ran change is mode in tile l 

fonl selection menu outomotically. 

You wonl o new cart ridge? Sove the old and 

select the fon s for a new one. 


As many times as you want. An i·nfi­
nite number of soft-cartridges. An in­
finite number of fonts. · 

THAT'S OUTLINE. 
111s.a.x. software 
Roomer. 32 • D7SOO Karisnihe · Tel 01049n21/814078 
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manently tied up i11 temporary variabJes; ·OJ11e anmc1jon of d1 is 
style of prog;rammi.ng by function.composition, o:r nested appli ­
cation, is that au the · pace used wh,ile enrncting Lhe s.ubst:r:ings 
~s alJocaLed on the stack and reclaimed after the function fn­
ish e11·aluati.ng. However, there is a limit to the degoe of mesti ng 
that is desirable. Look' ng a~ a new ·oommamd file with com­
mand i:ri11gs of the form lndow: 10,10,20, 40, my problem i 

Li.sling 3: Improved command-line parsing action. 

func ion P rse IJJAA Source: Str.ing ; Sep<1.[at.oc ; 
stdn9): S: ~!nq ; 

begin 
Pa[se :• Refore[Saurco,Sep,il.r o~) ; 

Sou c : • After(Source,Separatorl 
en.d; 

LlstJng 6: Nob lenks ( ) sl'rips all 1.eadlng omi troiltng 
bionts from 11 mi11g. 
funct 1·on Nobl nlcs Is: St dngl : Str ln9 ; 

var l ead, trail: In eq r; 

begin 


ead : • I ; 

wnlle s (l d) • 'I I do l ead ·: • le d + 

r~ll : • l ength(s); 

while .:s [t 1:'.'~ll ] • ' ' dlo trail : • r.r..11.ll - 1; 
nobl nks : • copyfs, load, tr~ll - le~d + 1) 

end; 

how IO •e'.l\lract that la t 40 from th.e tr:ing . 
The ··1Jt1ernen1 reqlllin:d j5 

parci4 : '" After( After 
(After{ After (commandstr ng, •: '} , 


11 , ~)ti'·,. '), • , ~)j 


Now how aboot a command with J2 paramete.rs.? h' ~ clear that 
a lh i rd funot.ion is needed to deal wiilh 1101 imited rurts of sub­
trings separated by chc sa.me symbol. 

A Happy Answer 
Parse(), defi11ed in I.isling 3 rolely in 1erm of Before( ) and 
After ( ) , solves the problem l menLio:ned abo\'e. P.a.rse{ ) 
Lake a string 1U1d ueats it as a stream of tollre:ns sepa1a1ed by a 
string tnt forms i.ts second a:igument. Ea.oh time you caU 
Pa_rse ( } , it return a single new token from the stream. When 
the token.s are all used.up, it continues to retu m null tring , If 
you re famiJia:; wiw C, there is a C hbni:ry function ofreJ11 
called s trtolc{ ) that does something similar, CXCC:pl tha.t Oil. aU 
but the fiJSt ca.II it must be gi\'en. a nuU argumen:I . 

Parse he. some slighdy u11 e.vory ch raeleri tics that di tin· 
gwslil it from Se fore ( )· and J\rter ( ) . The 1aner are "pure"' 
funclio:n i11 that they do not modify tllei r arg\lment.s im any way 
and have no side effects. Parse ( ) ~s not, as it consumes itii 
source iring ;ngument and lea~· . s i~ empty. hrse ( ) is also an 
odd kind of foll.ctiom ill. chat it :retu.ms different va]u.cson diffcr­
emt occa ions when gi.vcn the same arguments; io mathematical 
tc:rms, iUacks the property of idemposency. Ne\'ertheless, it is 
quite easy and obviou to use io practice . Also, unliJ:e Be­
fore ( ) and After ( ) , Pa.rse ( ) ha VAR parameler for its first 
argument that restricts the sort ofobject il can be given a: a first 
rgumcnt. In panicu.lar, you may oot use a li1eral tring con­

stant, an exp.res ion, or perems tr ( ) as a fir l argument ; on1y 
striag variables are aUowed. It al o mean that in Turoo Pascal 
you ml!lst cmnpile Parse( ) usiag the {$V-} c.ompi ler switch (O 
di:sab?e strict type checking of s.tring parameters. 

The second command-parsing CM.mple abovt: , i.1 :lndm.r: 0, 
10, 20, 40, c.am JIOW be .acc:omphshed far more ddily using 
PaMe ( ) , as S>liOWD in listing 4. Io fact, b)' using Pe.rse ( } you 
can. easil.y pa.rs.c oommaod strings that ha~'C a variable and un­
known mimbcr of item in their paramet.e:r Ii ts so loag as ;100 
know lhc maximum number I.here c-an be. ]11 li5ti1'g :S, I convert 
lhe para met.en lO numbers andi then tore them in an arrcay. T:he 
array P&mArrey cle.arly has to be declM'ed co be as large as the 
maximum nu.mbeT of pararneten expected. 

Whell osing f ii nc[ ions Jike Be fore(), After{) , and 
Pe:rse( ) to pane strjags, tlhe questio:n of leading and trailing 
spaces .is bound to crop up. For example, if lh.c user of the pro­
gram cllooses w in~rt pace: .jn the command tring vlndolil : 
.10, 10 , 20,, to 0, what is lo happen? The bad old answ-er w'Cm Id 
be 10 make it a :yotax ·error. p~ferab1y 3l!l11Qu.nced by a hort , 
brurn1 message s11cb as FATAL ERROR IN CMDFL­
34:56:8950. In the civiliz.cd world it. would make lhc prog,ram 
easic~· to use if you allowed ubit:rarily placed space betweeo 
(but 11ot with'n) tokens. The problem i that ourfu.nctio.n , say 
Pe.rs (pe:rms, '1 , r ) • win return lllil}' leading OF Ulliliag spaces 
along with th.e parameLC:r, for e.umple, • 40' . h so happens tllat. 
the Tu.rho Pascal procedure Val ( } i qu.ile happy with number 
trings that oontaio leading blank , b111t it hate them wilh tta ·l­

ing bJanks a:nd spit them oot Clearly I ought to stri,p mil aU 
leading alild traili'lg blanks for safoty. Afie:r some ag011iziag,. I 
conclude~ tha:l this should not be the duty of Be fore ( ) , 
After( ) and Parse ( ) _I beli ve they hould remain pri 01ilh'C 

e<mltn~ 

Listing 4: Parse ( ) in actian. 
wh ile no of (colTll!land i le) do 
begin 

[ead l n(co andfile, comm ndstrin9) ; 
co!N11.ilndna me : - B.e f o l:'e (corr.mands t a:: 1ng , ' ' ' I ; 
p Cl!ls : • l\ ter (can:JTiandstr lng, ' : ' I ; 
parml :• E',u:.:se ~par S , ', '); 

pa rin.2 :• Pai:se ~parms , ', '); 
pa rm3 : E'ar:.se (par s , ', 'I•; 
p.u:m4 : • Po r:.se jp11nns , ', '] ; 
1TLOre prace.saing . •. ..•.. 

ListJug 5: Using Parse ( ) to extract an unknown 
numbtr ofcommamMine arguments. 

whil not eo (commandfilel do 
begin 

t"ea.dln (eornm11ndf1le, commandst dng) ; 
ca:m:nandnamc : • Belo (cO'll\ITl<l.nd:sit r:-ing , ': 'I; 
parms ; • Aftertcom:nandst~ !ng,':'); 

count : ~ O; 
,.,hi le parms <> '' do 
begin 

val {Parse lparm:s, ', '), P;u:·rnii rr 'i Icount J , 

E ror)• ; 


if E~£or <> 0 then ~r!t ( Bad pa£ametec 

number •, c:ount.) ; 

count : count + 1; 
mor:e proocss in9 ....... - ·· 
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VAX Power - PC Price! 

If you need or are ae<:ustomed 10 the 

tliroughput ol a J2~bil mini. ind~ing' any ol
oi:c·.sVAX series, Mir.;roWay Jlas 9rea1 news 
or you. The combination of our OP comp leP.> 

and om mW1 167 numeric: ooprocessor gives 
VAX speed to your 386 PC! It you don't own a 
386 PC, ~ pirovide a number or powerlul PC 
aoo AT upgrade palhs. 

MicroWay otters transputer based paralle 
processing boards ancl languages !or lhe PC, 
AT, or 366. Each TOOO 'RISC prooossor oo 
'lllll$e boards pai::ks the power of a 20 MHz 
38611167. A Ouadputor. w11h lo\J r TSOOs, 
boasls 40MIPS16 megallops of lhrot1gh,put 

Many DP Fortran-386 users a1e rOJ)Otting 
·rurnarot1nd ·mos that are two to sax llmes fas1er 
d1a.n d1eir VAX. he~ are a function of the VAX 
prooassor being used, lhe speed ol the 300, 
tie n.umoor or user_s s~rwd by tho VAX, aoo 
lihe coproO&Ssot be'1ng used w11h e 386. 

32-Blt Compilers and Tools 
NOP Fortran-38.'6u. and NOP C-386 ,., Com· 
pilers gooef'ate globally optimized. mai nframe 
qual'ty ctldo. Both run in 386 protected mode 
under Phar Lape tended MS-DOS, UNIX, ot 
XE IX. The memory model employed uses 2 
segments, each ol which .can b@ up 10 4 
gigabytes. They general oode for tho 80287. 
80087, o; mW~167. Both include high speed 
EGA g ra,phics extensions written io C lhat per­
lorm BASIC-t1ke screen operations. 
•· NOP F<irl.ta n-386 ™ F:ull impteomentalion of 

FORTRAN-77with Bei'kekl:; 4 .2, VAX/VMS 
a.nd Fortran..66 exlensioo,s .. . .. .....• $59<5 

• iN D p C-386 TM Full implement!'lion ol AT &rs 
PCC with MS and ANSI e;xtenslon:s . •.. S595 

NOP' Paclcnga Prlcl•ng: 
3B7'.Fas1PAK: NDP Ccrnpi!er, Phar Lap and 
80087 Coprccossor 16·MHz: $1299 

WMHz: $1499 

1167FHIPAI<: DP Compiler, P ar Lap 
and mWt l67 Coprooessor 16 MHz: $1695 

20 MHz; $2295 

Phar Lll1p DeYelopmenl Tools •... $495 
Vlrlual Momory ~tension $295 

IN DP Wlnd'ow11™ - NDPWi dows i.n.cl:l.Joos &l 
fuf'ICl!orui, that let you creale. sltlre. and recaU 
moo1JS and windows. II worf{s wi1h NOP C-.386 
aoo drives a I Ille popular gra,ptiics adapters: 
. .. .. .. . . .. .. Libraiy : $ 25, CSource: $250 

'NOP 1P1ot™ - Cat.comp compatible plot paol<­
age thal is caHable from NDP Fortran. II in· 
elude$ d'livers ior !lie most popular p1oller$ aoo 
pr\nc rn and works with CGA, Hercules. EGA 
aoo VGA ......................... $325 

NOPIFFT'"' - Includes 40 fast running , hill1d 
coded algoritl'1 ms lor sin:gle and doublo cfim1m· 
sioned FfTs which take advan1a9e ol tile 32 ­
bi taddross.ing oflhe 386oryoorhalfddisk.. Call­
able from OP Fortra.n wi1h mWt 167 and 
80087 suppo11 . • . . . • . . • . . • . . • . . . •. $250 
3a7FFT lor16-<bil oompilers ............ $250 

HALO 88 to NOP Gr phlca ln!Mface - This 
module enables you 10 call graphics rOl.l tines in 
HALO 88 from OP Fortran or C . . .....• $I00 

Ot. Rol;lel; A/Wert, Jeiidin9 .defense scicn~·s1. 
carcurates that NDP' Foman-3BS is savm9 him 

$12,()()(} per monl!l fn rtml6ls of VAX 
hardwata 11nd software while doubling his 

producrivityf 

FrndZiegfer of AspenT«h rrr Ca.mbndge, 
Mass. reports, '"I pMed 900,000 tines of 

F.orrran soutcs in two wooks wilhoul 8 singfo 
problem!• AspenTe<:h"s ChemlcaJ Modeling 
sysrom is in usa on mainrramos W01lciwi<JB 

and is probably rile f<11"9esr applicalfOfl ro ever 
ron on an Inter ptoc.es·sor; 

Dr. Jerry Ginsberg of Georgia Tech roports, 
"My problems n.m a factor of s11C laster usin9 
NDP Fonran-386 on an: m W1167 oquipped 
386/20 rhan rhuy do on my MicroVAX II.· 

Micro,Way ® 
80386 Suppolf 

(508)' .746-7341 

Parallel Proc-.esslng 

Mo:noputet 2™ 
The world"s most popular PC tr.ansputer 
development product now extends lhe memOJY 
avail.ablo fo r developing 'transpuler appltca· 
lioos ram 2 to 16 megilbytes. The booird now 
looturcs a OMA bl.IS inh1rfaC9 !or ras1 110 . 
Moooputer 2, an Ideal plat!orm lor porting 
mainframe 'Fortran m C oode, provides the 
speed ol ill 386120 lor 2-0% or llie OJSt! 
Monopul r 2 wilih T414 (0 MB) . .. . . S995 
Monopuler 2 wllh TSOO (0' MB) ..•. $ 1495 

(luadp11tet™ 
This board for Ilic XT, AT. or 3a6 can b6 pur· 
chased wi Lh 2,.3 or 4 tral'ISpulers aod 1. 4 or a 
megabytes or memory per 'b"anspucer. Two or 
more Q1,1adputers, can be linked tog.ether to 
bu~d netw:orks wilh malnlrame power whlcfl 
use up to 100, or more 1ransp1.11ers. Oi:ie 
CUSlomer's appl1catlon has gene fr,cm 8 001/JS 
o".!'~ma~nlrame !O Hl minvtes on a.system con­
1am111g,rive OJa.:l1xHers .. .. .... .. fro111 $3495 

Transputer Co mpltera end Applleell'ons 
MlcroWay o'ffet"s Parall'el languages lor the 
Moooputer and Quadpu er. 
'Logical Sysl(!(l'IS Pan1l[el C .•.•. , .. $595 
MJcroWay Occem2 .....•..... .. .• $495 
3L Petallel C , ... , ............... $895 

3L P11ra l1ell Forlran . • • . • . . • . • . . . . $895 
MictoWa.y Pro·log ntcrprcler ... .... $ 750 
Mfo~,cfie1d1 . Finite elem.en! analysis .• $.1600 
flmrSof1: Parallel Emrhonmenl .. $300 

Pcrtorrnanco Monllor ... $200 
C Souroo Lei1(!;1 Debugger S300 

UOO.INAG"" (Soo DPJNAG) ...... $2750 

387BASIC,.. - Our 16-bit MS compa11ble 
compikl1 inlroduoes m.rmeric register variables 
to produce too fa.stost running 80x87 code on 
lhe rnal'ket . . ............ ... . ..... . . $249 

Otir N O,P compilers and N DP u1ili1ies are lhe 
ey to ra ·ng advantage or r.l\e two 10 I •e-fo!d 

f.ncrease in speed ltla11tie mW1 167 pro.,.[des 
The compilers gemmile m nlrame siyle OOde, 
whi~ cur utilities simplify ports lmfi'I ejlhetr e 
PC or the mainframe world. A new uli i1y 
enabl~ our N DP compilers co Ci!IJ HALO ea. 

I! you are c.unov5 about bhe bene ts of tho 
NDP/mW t67 approach, ~sider the !olklw­
mg (pnce·eslim te-s are or complelosyslems): 

Coprocessor Spocd (A ops) Prle.o 
802'87-10 80,000 $3,000 
800-87·20 440,000 $5,000 
mW1167·20 2,100,000 $6,000 

Wtien driven by a 32-bH comprler, 'the 
mW 1 67 approaches the speed o a $600,000 
VAX 9600! In !act. many ol our userS have 
report d incroas~ in tumaro Lind of 2 'l.O 4 limes 
that of 1heir VAX! Call us fot complem details. 

COmpaq 386120125 Add-Ons 

RAMpak™- One rnegaby1.e 32- it memory 
module fits in Compaq memory slot . . CALL 
mW1 167™is bulhat /UcroWay usitt9Weic 
components aoo inciudes an 80387 socket 
mWn67"16 .............. , ... , .. $995 

mW1167·20 ...••..... . ......... $1595 
mW1'167 Mlcrochannel-16 . . .•.... $1295 
mWl187 Mlcrocnannel-:.lO .. , , , , , , $1:595 
Weltele 3167·25 ............... . . $2495 
80387-~0 •.•.•..... ' ..• ' ' . ' . ' ' ' ' $:595 
80387·25 • • ' • ' ' ' ' ' ' ' • ' ' ' ' • ' ' ' ' $695 

Numeric Coprocessors 
8087 . . . . . . . . . . . . . . . . . . .. ... .... S99 

8087-2 ... ....... . ..............$145 

802.S.7"8 .•.•• ' ' ' •..• ' ' ' • ' •.•. ' ' . $239 
80287-10 .... . .... ' • . • • • • . • • • . $279 
80387•16 •• ' . ' ' ' . ' •••••...... .. .$425 
80'337·16SX . . . . . . . . . . . • . • • • • . •• $45(1 
803131·20 . . . . . . . . . . . . . . . . . . . . . $5~ 
80387-25 ... .. ... . ... . ......... .uoo 
287Tutbo-12 (or AT compalibles) .... $4.50 
256'K 100ns ORAM . ... . ... ..... .. . $13 
256K SIMMS . .. .. .. .. . . .. .. .. .. St 19 
1 MB SIMMS .............. . . .... 54.50 
(All ol our Intel coproaissots incl1Jde 87Te-sc) 

Intelligent Serial Controllers 
MicroWay's A"f41M, AT8™. and ATHi™, lhe 
fastes t int911igont serial conlrollB s. run in AT, 
00000 and PS/2 PCs. They come th <Inv rs 
fer U 'IX. XENIX, aoo PC MOS . 
AT4 ... $795 .AT8 ... $996 AT16 ... $1295 

32-Bit Applications 
PSTA.i..JB•B - Popular maln!rame s a1is 'cs 
package . The Ml version was portod . . $141#5 

NDP/NAG'rM - Fealillres a library or 268 en· 
g"ooming and scion1Jhc nummical! aJ9otilhms 
Cal ble!rcmNOPor3LFortran ...... $.890 

12 MHz PC Accelerators 

Fas1CACHE·2&612 MHz . .......... S299 
SuperCACHE-28612 MHz, ......... $399 
Fae.ICACHE·2869MH"l .. , . .. ... . .. $199 

http:Mlcrocnannel-:.lO
http:F<irl.ta
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• -i'ling 7; Spaces: ( ) 5impl_y returns a stri11g of Num 
blanks. NStr( ) pro i.dts conversion from number ro 
string In tlu form ofa function ra1.her than a Pascal 
procedure. 
fun<:t ion Spac~ :!I ~ um: I nt ger) : String; 
ccriat Blank :i • ' .; 

begin 
Spaces : - Copy (Blank a. l. Nurn I 

end; 
fune~1ol'I NSt ~ tMum :; Re a l; 

Len, Places: Integerl: Strinq; 
v t Temp: String(20]; 
begin 

St~ Oll..im: Len: Place..~, Temp) ; 
NSt r : • Te,mp 

end; 

Listing 8: Parsing hetukr iriformasion ro yi41d the 
format .shown in figure J. 

functlan Expand!teader(temp late : St~lngl: 
String; 

var a ,bi integer; 
l ft,mld: Stdng (SO ]; 

beqin 

if po:i1( '$$$', c mplat )' <> O 

then templ11te : • Befo:;e ~template, '$$$ ' ) 


+ NSt:.£ (l'lllCJ(U\Umb t , 0 , 0) 
Afte i:- (te111Plate, '$$$ ' ) ; 

left P~r~et e:iriplate,'/' ) ; 
mid : • P~ra (templat ,'/'); 
a :• fPagew i dth - length(mid~) di v 2 ­

length f left); 
b l• Page ~ldth - ~lcngtb(left) ~ a + 

length (mid~ + l,eng th [template)); 
Exp4nd ! • l ft + space3(.,.) + mid 

Spaces (b) template 
end; 

Listing 9: The autllor 's grea1 comribu1ion to 
ergorwmics: proper pluroliw1io11 ,in system mess~ges. 

function Plural~ um: integer; Thing; String) : 
Stdn9; 

va~ T mp : StrlngllO) ; 
begin 

St~ (!ijurn, Temp ) ; 

easer Num ,of 

Q ; Pl ur.\ l : 'No ' +Thing+ '.s '' ; 

l: Plu~~l : • Temp + Thing; 
•!5 E'lur a. l : • Te p Thing + ' :; '; 
end 


nd ; 


operatlons and that any trippiag ofhlanh shoold be done ell· 
pl killy at the point of use of the parsed token . he included 
function called lobl,a.nks,() (see Jfating ·6) lb.at does th.i job, 
though suck a rmnille reaHy ought to be written in assembly 
language or in-1.i:ne code for efficie11cy. 

For a more substanli l example of the use of Lilcse functions , 
]'II write a fun.ction th t expands WO,rd proce&ar he de:r tem· 
p.lates .into strings: ready for the pri'llter. I'll oorrow the syntax 
for the he der tempJatc from a re l program,. PC-Wri~. which 
is the W'Ord processor I use every day. hi PC-Write, you. specify 
!leaders using a dot coOlillilod like th is: 

. H: Dick Pollllte.in/page <$.$$>/Byte September 

The header rnmpfare j divided i11to up to three pam by the "I' 
symboJ, and th<!Se parts are correspondingly left-ju . tified, cen­
leled and right-j111stified wheo the header i pri:nted (figure l) . 

The option i $$$ symbol gets tran Jared into the current page 
number, if prcsellit However, Lhe SSS can occur anywhere at aJ I 
in the h.eader. and any of the thn:~ pa:rts can be mined 11lto­
geth.er, so aie S}'llta:x ~s actually more oom:ple~ than it at fast 
a:ppeari; . Jri OO'de:r to write a fllnction ExpandHeeder( ) that 
pa:rses 1100 expands such 1ernplrue.s, I int.end lo, call on two more 
special string funeitioos . One i Spaces (); wbkh [have pul>­
li hed before ( i>OC Macdl BYTE, page 255), wlleo the typeset· 
ter .lost the endoflhe tringconslant Blanl!s and ca.1:1sed no end 
of fiiln . (Ju t il'I case il happens again Blanks i upposed to be 
ju l 80 sp re charactus io ingle quotes.) Speces ( ) returns a 
string 0 paces CIJl!llll in !e~gth tQ its argument. The other new 
funcdcm is NIStr() , which rom·erts a. nu.mber ,into a :st:riog. 
Turbo Pascal already has a pcr~ectly good rourine co' do this, 
caJJed Str( ) , but it is a prooed,ure , 001 a fumction, and so il 
nm1 m oo value and caDJ1ot be used iD exp:ressi.o:n . I prefer, or 
con i ~ency . to redefine it as Ill proper function. My \'ersion ex· 
ploits Turbo Pascal' impl idt typec.asti~g to work with aII nu· 
meric types, and it ta~es extra arguments 10 specify the wrile 
format; you migbl prefer to ddine separate f11n.ctions for ea h 
type jm ModuJa-2 style. Bolh fu11cliom iue defined ioJisllllg 7. 
I can now define h andHe e.de:r ( ) , as shown i11 listing 8. 

Suppcse that you have just read lhe abo\'C dot,-<:omm:and IiJJe 
into a variable called dotl ine and a certaincd tha1 it is indeed 
a header comma11d by exam in iog Be fore ( dot 1ne, 1 : 1 ) • 

Them a call to Exp.endHeader (After( dot line , ' : 1 ) ) will re· 
tum a full header str:ingjustified to the cu.rrent Pa,gevldth and 
numbered with the curreJJt vaJue of Pagenumbe r, the laner be­
.iog l wo globaJ variables. 

Fina] lnduJgence 
The 1 st of Ille choseo string funclioil i a piece of tota I indul • 
geace on my part. Far yeai::s I've been. irritated by prognims 
that annooace that there is " J bytes of memory bee.'· Even the 
compromise "I byte( ) of memory free" canliO( ccllls.ole me. I 
fina.lly swore a wlemn oa.th mat 1 wourd never write s11ch a pro­
gram again and hence lhe function Plural( ) (see listing 9}. 
Try it oul with: 

for I : " O to 0 do 

vr1te ( P ural (1 , ' green bott e ' ) ) ~ 


Dick Poumt a in page <lb By c Septerribe- ,~ Please don't bot.her to write: in a.nd poin,t out !:hat ]t doesn 'l work 
with •'linle piggy' ; I have to draw the Ii:ne somewhere. • 

Dick ,Pountain is a BITE co.n1ribusing ~diror, a rechnica! au·Figure I: The hemiingfonlu author 's correspondence, as 
tlwr, and aso/two.re c01uuJtam living ,in London, Ell land. Yooprinted by PC-Wr-ire. 
can contact him qn B/Xas ·~dk:kp. ' 
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FE ATURE 


THE CD-ROM 

CONNECTION 


Compact disks may unlock hypertext 's potential, but a tightly 
structured database is a necessity 

Tim Oren 

he CD-ROM provides rnexpensh<e storage for 
mass:h<e amounts of information. However. gel· 
ting al all that information c.an be a problem. 
AJro, si:ooe you c.an't wri~e to CD·ROMs, they 
are good for distributing da(abases, but not for 

storing your personal files . 
Theg, properties of CD-ROM make it a natural a:s a storage 

medium for hypertext. The fact that CD~ROM is tatic O.e. it 
c,an't be allered) 's a selling point, because Large, editable hy­
pertext sySl.e-ms can be difficult to updart.e. Every time you edit, 
move, or delele a docume11t, 

umes. A CD-ROM hypertext system can also store Link for fast 
retrieVlll The pointers c-an be stored within the documem it· 
self, rather than in a disjointed databue. Also, duplicate tables 
of mcom.ing and outgoing links for each document can be 
pl.aced on the djsk, ehm1nati ng the need for mu.Itip le a~ 10 
tihe CD-ROM when you request these summaries. 

Wbe.re to lk:gin 
Before CD-ROM and hypertext can truly fit, a few daiabase 
design proble:m have wbe resolved. What we need are, in Ala11 

Kay' word , "conventions 
that work." These con¥en­Jinks connected ~ that node 
t:ions should support t.be hy~may have to be changed. Al· 
pertext paracllgm of augment­tho11gb suitable d a:la c.ruc­

t u res do thi , it can place ing human thinking. while 
quite computational load on including some of the familiar 
you.r microcomputer if you.' re in formation·or,ganization. 
deaJing wit.h a d.atabase con· techniques found in ·existing 
s1sting of hundreds or tbou­ printed media. 

en.ROM hype:rte.xt is in­sa od of nodes . You com ­
herently different from Ted pouDd the problem when you 
Nelson ' Xanadu environ· dist.ri.butc a hypertext data· 
ment . Where dynamic hyper­base across machines or let 

multiple user update the text i a. tool for cooperative 
database imultaneously. writing a.od on-line publish· 

ing, hypertext on CD-ROM iWilh CD-ROM, you can't 
a stored medium that tran.s ­remove or alter rhe basic 

document.. You C8il add anno­ mits human communication 
with.out feedback from readertalion or new nodes.via mag­
to author. In I.bi ·· situa1io:n ,netic disk, but the node. st.ruc­
you can't hope for hypertext'stu re on CD-ROM doe n 't 
desirable p~crties to emergechange.. This relieves the up­
through u e; you must designdate problem. 
them into the product . Oi:pacity is the Other major 

The first design task worthattraction. A sing~e CD-ROM 
solving is to aJleviate thosecan s~re 11 hypertext equiva­

continumlent of about 100 printed voJ· 
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CD-ROM p.roblems already discovered. One such problem is 
I.hat documents tored electronically, like those stored on CD­
ROM, lose the desirable quaHcies of information tored om 
paper. Paper documents use location, clo urc u.nity of type, 
aod tale preservation as vi ual and tactile reader cues. 

Another problem wiih CD-ROM databases is that they use 
fulJ-text. Boolean-algorithm searches. The e search methods 
are flawed because they make trade-off: between retric.vaJ pre­
cision and recal l, and bctv.-een i.nconsi tent human selection 
and. automatic choice of i.nd :x:ing term . 

A !a.rger design problem i bow to improv.e commuu.icati.o:n 
00t"'100n the hypertext author and user. 

Recovering the .Benefits of Print 
A valuable attribute of printed documents i state preservation. 
A prinkXi volume sitay tile same when you.. ren'( looking at it 
Yoo can put bookmarks or }'ou:r finge.r between pQ.ges to ave 
Location or write notes in the margin and underline item .. AJI 
these will tay put until you remove them. A hypene:r;t browser 
h.ould have simi!ar properties. 

ln f ct, an electronic equivalent of a finger in a book is a 
browser that remembers its previous positions when following fl 

link. One way to accompli h I.his would be to gene!rate a new 
v'ew window at each jump. leaving the previous document, 
scroJJ point. and .election in the old wjndow. Multiple winoows 
! l you rompam d,ocumcnts side by si:de and specify new links 
by direct manipulation. They can, however, clutt r a small. 
microcomputer display. A a compromise dC1i0icc, a browser 
window cou?d jump to I.he target document but preserve the 
state ofthe previous document and reb'tore it upon return. Then, 
you. could reque: t a new window to restore the ide-by- ide 
vi.ewing benefit . 

Hyperrnxt 'bookmarks are simply links ro a documeot, gen­
erated at th user's request and st0re:d witll some associated 
comment or picture. For easy access. bookmarks hmdd be 
oolJected as a full-fledged hypertext document that cam be 
searched and targoted by a link. 

To simulate writifl.g in a book's margins or olherwi.se mak~ 
ing notes, CD-ROM h.ypenext ystem require some fom1 of 
doc:ume:nt ve:rsioning. Since neitbe:r margin notes nor highlight ­
ing delete information or change a d0<:umer1t's _nictu.re, yoo 
can tore Lhcm s an increment file: usoc.i.amd with the docu­
ment. Making full copies of cbang¢d. docume:ms can qu.ickl.y 
f' U u:p a m.agneti~ di k if you allDQtate a large CD-ROM da:ta­
base f?'equently, 

Yoo can also construct the equjval.ent of Post-its or paper· 
cUpped notes by placing a link in Ille increment file targeted to 
a new notepad document stored on :magnetic disk. Again, yoo 

ho11Jd be able to search not:es and marginalia. If one notepad 
document or bookmark et is allowed to link to anoth r the 
hypel'lext upclate problem is reintroduced. When ·1hls happen •. 
you musl choose between the benefit of uch link and the dif­
ficulties of implementing lbem. 

nity of Type 
&ok have an interface unity seldom a.chieved in software, 
-imply bec-ause everything i printed on the same paper. Jn a 
hypertext system you bould avoid needless mu tipl k-ation of 
darn types . For example, a docurrumt' torage mediium should 
be trnnsparent to the user. Link , 'boOkmarks, and dooume.nt 
references gene:rated through searches should be of one type. 
Hypertext docum.eC1ts, user notes, bookmark.sets, search re:s:uU 
lists, and tours should also form one type. 

Of course, some of hypertexfs dynamic el.cmmis have no 
print equivalent: animated graphics and v:idoo and sound se­

quence~ . In some applkation , you c-an bmy l.hese wmplexilie 
witl'iiin the scope of 11 documen.t. The onus i on the .lrypert·ext 
system browser to determine the correct type of di play for a 
dooume:nt or object within a docrumenl. 

SerendJplty 
Printed book encourage sere.ndipity. They can fall open at an 
u.11intencfed place. Jnteresting pictures may d:raw your eye into 
article · that you M:>uld otherwise miss. Apa sage that you read 
r.n.ay adjoi.n another that. Catlches your eye. 

Unfortunately, the perennial shortage of computer screen 
pace often forces lhe removal of just this son of "irrelevaiu" 

informa:tion..Yoo mu t try to return se~odipity without intrud­
ing on. the main retrieval task. 

You can do th i by inserting link in a hypertext system to 
simuJate the phy: i.cal proximity of page layout. These links 
don't need to obey conventi.onal topology; they c-an lead any· 
whe:re in th database. They don't need to be trongly relevant 
to the subject maUer, either. They can be links tluu might inrnr­
esit the k,ind of per ·oo who's likely to be readi.ng a particular 
node or article . For this feature to be used. however, the ro t to 
explore a link muist be very low-a in,gle mouse-click or key­
stroke with aJmost no pause an the ju mp and return . 

Because piotures are ge eta.Its, they are an<>ther dfect.ive way 
to draw auention 10 documen1s otherwi e missed. Many 
pril1'ted publications, such as The Whole Earth Ca1alog, have 
deliberately used this technique to promote discovery. 

Truly random jump have liroi1.cd appeal in hypertext ys­
t ms, because a document you find this way might already be 
famil'ar. If it isn' t familiar, it might be difficult to undel'S'land 
because it appear 001 of conte:i:t. To make random jump use­
fuJ, you must have strong l.oc-ation cues and 1001 available. This 
aspect may be better handled by tours . 

The Importance of Closure 

Clru14re tells you when you are don.c or how far you have to go. 

ln a conventional book, Lile end is obvious; in hypertext, it i n't. 


But you can imula:te clo ure if you set up the hypertext sys­
lem to remembe:r user actions-which document have been 
viewed and which ]inks followed, and in what order. The sys­
tem can then generate simple tali tics that teJI the users wb_at 
fraction of the database ha$ been read or, more imPQrtanl, 
whicl:i portion of the database is undiscovered. "Show me 
something new" or "Show me a new path to something l've 
seen before" are now meaningful requests. 

Any such req,ue: t can be filled without a deep understanding 
of the content of documenis. The idea does ugge t, ho11,1,1CVC1, 

that d,ocumen.t and Hnk obje.cts should be able lo record re,quests 
made of them, and that a global reoord of features used wiU be 
more than an interface de igner tool. 

Locatioo 
A well-designed book uses print co11vcntio11 IO give you a sense 
of locasio11. Chapter titles, se-ction headings. type tyle: , and 
indentation ituate the current passage in the work' s hierarchi · 
cal or narrative s1rucrure. Positioning of images and taMes rein­
forces the lopic under discu .ion. Many print conVClltion are 
Lost in electronic media because I.hey arc designed as periplleral 
cues.that you.only occasionally bring into foe.us. When you re· 
move the physical proximity of information and constrain lay· 
outs because of the computer's sma II screen. it's cas t·o aban­
don these cues. JJ;yperteJU systems exacerbate the; problem by 
ea.cou ragi:ng the proliferation of small node . 

Achieving a sense of location in a hype'rtext ystem i not 
corrtin~ 
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It 'seasier 
to jump around in hypertext than it is 

to thumb through a book~ 

so it encourages investigation. 

easy. You can adopt or convert sorne prjn( conventions, suC:h as 
rumtlng titles and beadings, into hierarchical or Linear Hoks 
among documents. But these won't work i.n acomplex database 
wittl thousands. ofn.odes. 

Hypertext designer: usually approach.this problem by pro­
vid'og a tool so users can "view" the neighborhood. Th.ese 
browsing tools show you a "zoom out" or "road map" sche­
matic view .of adjoining nodes. Such ,~jews can be generated 
automatically at the time of request, built :manually du.ri.ng ~ 
editorial process, or defined by the user. 

Neighborhood vieW'S can tab many forms, aU in the general 
class of contiguity maps. Any o( these views ca11 be over­
whelmed by heavy branclii:ng at a node or by ancmpts to view at. 
a distance of several links from the ournml document. As tlle 
number of nodes in sight grows; the view either becomes <:Jut· 
tered or is foroed to multipl.e SCreeu_i, dde.ati.ng the putp0se of 

synop is. Pilteri.ng methods and focused or distorted views Ile.Ip 
~ethis problem. 

F.i teri:ng removes documents from the view based on simple 
criteria. Iftbe documents are typed, a subset of these types can 
be displayed. If Links are typed, the view can be generated by 
mov1ng along a subset of link types. Users must man.ipulaie fil· 
lering criteria. 

Distorted views use more comp.lex criteria to determine 
whether nooe: are rejected or in.cJuded in the view. Choice i 
del.Crmined usuaJJy by global or regional propeTties oft.he d.ala· 
base. For instance, the fish-eye viewing technique developed 
by George Pumas shows samples from the database in Jelation 
to their di.Stance from I.be viewing point. 

Clusters ate another type of distorted view. Here ·eacll docu· 
ment ·s assigned to one or more clusters, which means the view 
from a 11.ode hows adjoining clusters rathe-1" than single docu· 
meDits. One document can be chosen to stand for the cluster, or 
a separate designator c~ be ge:nerated. 

As with other vjews, you can deliberatelly ere.ate clusters as 
part o the edjtoria process, perhaps as an ~tension ,oft.he reg­
uJar hieraJ'Chica outlimng proceSS. You can also assign dOCll· 
ments to self-defined clu 1ers upon retrieval. 

Other. l!SS i:nttusive, ways to provide hypertext 1.ocation aJe 

th.rough subHmina.I or periodic cues not explicitJy rcque t.ed. 
For exampJc, movement. between documents might include a 
s:e'cruenc.e in wti ·ch the browser zoom back to a cluster view; 
pan5 to a cl1.ts.ter of the new docu.ment, a.nd woms into lhe tCJit 
level. You can aliO use (:(llors, baclcgtQUnd patterns, or icon to 
indicate a document ·s topic or its le~I in a hierarchy. In a mu.I­

ece1nna 
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timedia )'Stem, you can use sound as a periphera I cue to 
~ocation . 

When Searches Need Hetp 
Boolean full-tcx.t search is the d facto CD-ROM retT.ieva I 
me:!.hod for a number of reason . First, u er , irnplernen1e1 , 
a:ndi data pro iders experienced in 011-line retrieval are accus­
tomed to Boolean search, so they carrie-0 lheir e:itperience to 
CD·ROM. S~nd, it' e-asy to precompur1.e the inversion tables 
required in Boolean search and to optimize their layout on th 
CD-ROM . And third, the technique makes modest demands on 
microcomputer processing power. 

Unfortunalely, Boolean ea.rches have well· known flaws : 
the search trade-off between precisi n (i .e, I.he po:rt.ion of 
retrieved items a tu Uy of imerc t) and recall (i.e ., the fraction 
of truly relevant item that the search finds). Yoo can auribute 
l.h.ese f iling to use.rs who choose imprecise or incomplete 
search lerms, the lack of semantic analy is of the documents, 
and tbe di fflculty of determining a node's relevance Lh rough a 
binary decision. Whatever the rea5on, unaugmented Boolean 
sea:rch te.chniques hou.lcln'l be used unless you realize the 
Lra.de-off: involved and are willing t.o fonnu.la(e oompleil que:. 
ries. A false sense of completeness or a plethora of irrelevant 
documem rnfercnces is pa.rtl ularly dangerous wich s.cn itive 
databases, u.cb a those used in Jaw or medicine. 

ProbabilJ tlc and v.eigbted Boolean full -texl se..an::hes offer 
substantial i mprovemeniS, but Lhey have been slow to appear on 
CD-ROM because ch.ey impose a higber processing load and 
are more difficult to implement In the i.nterim, Lhe network 
s.tru.cture of hyperte.xt d.at.abases may improve Lile apparent pe:r­
form1moe o Boolean seall':.be . 

Famng Grac~fuUy 

If you. build links between nodes into the CD-ROM database, 

it's no longer so import811t .if searches fail to find evecy relevant 

docu.111ent. If ch target is documents thal have related seman­

tic , it ·hou.ld suffice for the se,arch to retrieve a s.ubsct of these 

documents, leaving lhe .remai oder to be fou.nd by brow iag. 


You c,an also u e the hypertext network a a direct componeat 
of a search. Bibliog:raph.ic and cocitation a.naly5is can d:ramali ­
cally increase sea.rch performimoe in hype:rl~l. presumably 
because lh links directly trace the evolution of ideas . When 
ppropriate , you can use these techniques to augment CD-ROM 

hypertext searchc . 
Even when the Hnk are not explicitly bibliographic, Lile hy­

pertext network can be u ed in releva.ace feedback. Sprea.diag 
activation along lirucs from user-marked nodes can be u ed to 
genente document wejght . Marking could be explicit, or the 
browser could imply record ch.e nodes visited by the u:ser since 
the last search, with an optfon 1.0 forget a document tllal was 
fail epath. 

Regardless, it 's the hypertext designer·s responsibiJity to e.m­
ure that these techniques work. Link must be true reflections 

of semantk relevance, ifnot exact bibliographic relationships. 

lmproving Communication 
For hyper1.ex1 to succeed, it must have advantages not offered 
by printed or isolated electronlc documents. One such advan­
~ge of CD-ROM hypert.e~t i lhat it c n upport the iterative 
comm.unic<lt ion of ideas. 

For example, ideas exist in the mind as a den e web of enti· 
tie and relations . Hyperte t honor these con:nection by mak­
ing relaLion explicit; )'OO can explore them 1mtil the ide.a i 
clear. Because it's. easier to jump about in hype:rtext than it i w 
lhumb through a book or return to the sbel.ves, i.nvestigatioo is 

encouraged. Therefore, hypertext communicates idea , as op­
posed to tnmsm.ining disconnected bias of information. 

You C811 store many inquiry palh on CD-ROM . The problem 
CD-ROM hypertext 11rchitects face, however, is how to 8.lllid­
pate and build the most useful path , given that it is impra<>tical 
lO provide 1 path due lo production oosts and lime. 

Beyond the eoo:nornic limjts, there may beaoognitivc limit to 
I.be, optimum md maximum number of useful links per docu­
ment . A smal 1 hypercex:t constructed in Xerox's NoteCards sys-
1.em has an average of lightly greater lhan 2 links per card. 
Other expedmenlers with con tructed hypertexts ~eport ranges 
o 4 to 8 and 2 to JO links per screen. Interestingly, these fig ­
ures are close to the number of items considered optimal for 
menu selection ; 7 ± 2. 

Do Lhe e numbers represe:nl a fund.amen.ta! limit o:n the num· 
ber o competing items human can simultaneou ly con ider'? 
lf so, the coo equences of exceeding thi number in hyperlex.t 
documents should be obvious. You could expect choo ing a 
path from such documents to take longer because of the need to 
reload Hok while reaching a decision. 

A related question is, what is the optimum size of a documem 
in a hypenexr system? Docu.rnents created jn a hypenext sy tern 
tend to express on.e idea. and tend lo be smaller than irad.it:i:onal 
print documents or text files. This fit v.iell with the notion that 
]inks capture relation between ideas. 

If these suggestions are true, th.e burden 011 I.be author and 
editor of a. CD-ROM hypenext i clearer. As yet, r.here are no 
automiuic tools LO extract. idea-size chunks from linear t.ext. 
The .need for parsimony of link.age. uggests tha1. as in print, 
what is not said is as important a what is represented. The bur­
de11 of ex.press.ion and selection i on I.he human ere.a.tor. 

Contiguity and Similarity 
When you are tryirig to decide which types of Ii nk to include in 
a CD-ROM hypertext, tVIQ associative prindple . imilarity 
and 0001.iguity, will help. 

Objects in a. similarity relation share p:ropertiecs but 110 fur­
ther association; !hey are members of a sec or class. On ilie 
other llanrl, contiguity puts objects and events into a spatial or 
ternporaJ re. lion. The relation may be imple, as .in a lime Hne, 
or compJe;i;:, as. in an organizod scene or script. Contiguity rela­
tions are more re dily !earned and recalled than ab tract con­
cepls of hierarchic . Thi is not urpri ing, ince contiguity · 
the rnle in 0111 r ev.eryda.y life. 

Printed media show contiguity .relationship with time lines, 
maps, or narrative. Computer scientists have represented conti· 
guity relations as frames, scripts, and schemata. When you at~ 
tempt to under 1and stories with these tools, you'll find l.hal the 
information t.rnn ferred i not enough for under tand ing . The 
text ssumes a certain amoo nt of under! ying .knowledge o.n your 
part . his a narrative oonvention that expected behavior is not 
mentioned. You might say that the value of a narrative .is pre· 
ciseJy i.n its novelty, its deviation from the expected script. 

This narrative convention causes commun.ic.ar.ion break.dOWTI 
when lhe reader doe, a"t have the appropriate ab traction in 
m;ind or c..an 't extract it from the story. Thi type of 3.ilure 
means that I.he experience cannot be genera.I iz.ed and reapplied. 

You use sirnifarity rc~a1io.os to codify and retrieve knowledge 
and bu.ild ca sification hierarchies that exhibit the common 
elements ofexperiences , objects, and concepts. Similarity rela­
tions capture the generalization deduce.d rom na.rralive and 
experience. imilarity enables meta.phoricaJ and analogical 
reasoning by highlighting the common features among the .re­
lated elem.ems. 
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Printed documen1"s show _imilarj1y ~huions via outline , 
labl.c of ontenl , formal uuonomies, and encyclopedic classi­
fications. Jll electronic media, key-term ind~ define jmiJar­
ity cJasses, and structured documenl and outline processors 
emufate p:rint convention for dassificatlon. 

h' difficult Lo communicate similarity relations because 
th y are very gen.era!. You mu t have ome common experi· 
ences between you, the author, and the reader to ground the 
argument, or the concept ab tracted become .rne.aoingles 
buzzwords. Thus, the reader can't Jeam he imiJarity reJation 
because it can't be restated in famiiiu terms. Printed textbooks 
try Lo overcome Lhi problem by providing examples tha( Lhc 
student read , 1.o overcome limited cxperi:G11cc. Unfor1u:nately, 
th re is a pra:ctica] limiil in bread.th and depth. of coverage i.n 
textbooks. Some revel of prior experience must be a umed. 

Happy Trails 

The vaJue of hypertext is that it gives access ·to multiple cl.a.ssi fi· 

c. tion hierarobie: and many trai I of na:r:ration .and ·experience. 
When.you find a narrative unclear because of a missed ooncept, 
you can examine other docume.nts in a similarity cJas . If an 
explanation of imilari.ty becomes murky, you can fo.llow a tra.i] 
of examples. The user who retrieves de. jred facts can move 
smoothl>• into the Jea:rrung experie,oc..e. 

Be, ·use hypenext can represent. multiple hierarchies (and 
printocl outlines can't), it lets you explore mu]tiple points of 
c.lassi fl.cation, wh.ich provides a greater chance of disro\leti.ng 
a.na.logi.es and me1.aph.ors. Different hierarehies can al.so em­
body competing views of the same experiences. 

MuhipJe hypertext n rra tives corre ·pond lO Vannevar 
Bush' .conc.cpt of memex trail . They are also c Ued tours or 
palhs. Since hypenexl is a multh'oice medium, t·our can em· 
body differing pedagogical appro che to material, or di ffercnt 
poinls of view. 

For i.n ta.nee, the same generalized material on ecology can 
be illu trated wi1.h different exampl , dependin,g on Lile view­
er's bioregion. A tour can simply determine Lhe next docu.ment 
presented by de:faulL, or it can be a dynamic presentation with 
real-time sound, video, and animation compone:ol . 

Building structure into CD-ROM hypertext database is very 
impor1B.nt . IL' s analogous to the production value added to 
printed work by editors, designers, and publisher . Succe ul 
pJOducts i.n the new medium require ju t a much creative ef. 
fort, though it may take different form. 

CO.ROM has.aJready won a position as an archival 'l tern 
for existing data. To go further, openin$ new markets and 
competing with other media, dac.aJbase.s and r ~rieval systems 
must be pecifica.lly crafted for CD-ROM a.ad. the new audli­
eno~ it. can reach . Th is wil I.happen if technologi t and pub­
1ishers ally in a conscious search for new form . The hyperte:i::l 
tech.nique is a good pl ce to start. • 

Editor' note: Adoptedfrom the Hypenat ·'87 confi renee pro· 
ceedings. Cop')•right 1987 by the Planning Committee for 
Hn;ertut '87. 

Trm Oren is a senior tmgineer m Apple Compult!r in Cupertino, 
Califorrda. He·can be reach.ea 011 B!Xdo "editors." 
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FEATURE 


LIGHT, BRIGHT, 

AND WHITE 


La.ptop screens have been getting more readable lately, 
thanks to a new look at fluorescents 

Wayne Rash Jr. 

II
inding the proper dispfay for po:rtable COOJ,. 
pute:rs has always been a challenge. These peti~ 
patcl:ic machines.· need a screen that is Iight and 
easy lo read, and consumes linle power. Prom 
the beginni.Qg, the Uquid-cry51al display (LCD) 

has been an obvious answer, but developj~g one that provides 
ct.equate performance takes camful engi.nee.r:ing alld precision 

ma.nufacruri.ng. As the demand for scme11 grew and tile de.­
mand that their quality improve be.cam£ clear new teclu1.iques 
for producing such di plays were ne-ed.ed. 

LCD sc·re~o development 

its clarity and. Jack of color th.rough. a new IJackJjght and an ad­
di.tional Jaycr i.n the LCD panel itself (s.ee figure l) . In addilion, 
some e-ngineeri11g changes were required to realize the screen•s 
potentia.J clarity. 

The rear oflhe tytpical backlit display differs from the fa.mil ­
iar reflective LCDs by having a light sou.roe inst-ead of a reneic­
ror . Wh}le th]s reduces the ability of the display t.o work witli 
ava.iJable room l.ight, the significantly greater amount of l.ight 
shining oot from tb.e screen rcsulcs in a brighter di play. Tlle 
only exc.e:ption to this i viewing the crcen in direct sunlight. 

l which c n o-.•erwhel m most 
h.as continued apace. ln the light sources. Even in direct 
last few years, we have gone sunlight, lloweve:r, I.he lji:p.ited 

reflective capability of thefrom bllf!C displays to displays 
with bac:klighting, and then to back I ighl is adequate for 
upert.wi l LCDs. At thi viewing. 

writing, the state o the an re­ [n the past, 1he backl~ghl 
sides with Zen.ith Data Sys· has been an -electroiumine ­
terns' fluorescent-backlit , cent panel. Thi p a.el gener­

a.~ed white light, which wasdual-layer. supe.rtwist LCD. 
Zonhh call it di play tran miued through the 

"page whho." Thj mean LCD ' pol.arizing: Jayen, 
emerging as blue-tinged Light .that the b ck:gound areas are 

white rather than light blue, The light areas normally ap­
peared as light blue, and theandi the dark areas are black 

or gray rather than 1tark blue. clarlc areas looked dark blue. 
lo addition, the new Zenith In their most recent imple­

me n lat ions, these crecnsdisplay demonstrates a con­
trast ra:tio of about 20 to 1, were clear and visible, dcm;­
while its predecessors oper­ onstrati ng a contrast ratio of 
ated at a ratio ofabout 12 to l. about 12 lO 1. 

Taking Apart the Zenith eBackUgbt 
The differences in the newest Disp.bor 
Zenith di play begin wil.h theZenitb' new version of its 
way in which the light is ge.n-LCD, used in its .new 80386.. 

comim;wbased laptop computer, get 
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Rea-· r pol'aiinr verit. teal') I 

Wl'llte (vetticali>Ol8rlzed) 

Btue-whlte (hoOZ.Ontal) Oq111d crystals • oH 

li'ral\sm'lltedor blocked 

While (horizontal) 1(blue reabsolibed) 

coa.tlng 

F EA TURE 


LIGHT, BRIGHT, A D WHJTE 


or white (vertl(;al) (blue reabSCJ;bed) 

crated . To produce a brighter ligh< source, Zenilll chose fluo­
~nt tubes i1:1 pJace of the electroluminescent display used io 
its (and other companies') laptop comptner designs. The flu.o­
rescent tubes produc~ a much brighter, but much less coJJ1sis~ 
lent, Light. 

The problem wi.th ma.kiing the light even was :solved by creat· 
mg a reflector and diffuser thait blocked most of the light di­
rectly in ront of the tubes . Essentla.Uy, the di ffu.ser was m de 
p rtiaJly reflectjve in front of the tubes. The level of reflectiv­
ity wa reduced farthc:r away from the tubes . Tb is reduced die 
leve of ight diree;tJy in front ·of the tubes lO kioep tbem from 
showing through. the di play, while not wasting the Jight they 
ge11erat.ed . 

The light comes from a pair of 2.5-watt tubes designed fur 
th' s applic-a.t'on. The diffe:rences from 5ta11dard tubes inc:1ude a 
more constant light level, the ability to handle more I.ban 
l0,000 on-off cycles, th.c ability to have a variable light level, 
and the abihiy to start instandy. 

Narlzation and Blue 
The Ugh,( emerges from the diffuser as white, nonpola:ri:zed 
light. Immediately in front of the diffuser is the mar p0lari.~r. 
which .passes only vertic-.a.lly polarized light . Thjs Fe.li:dies the 
light for the oe:i>t st~e. the upertwist LCD. 

The LCD ma1erial is a super-rotator: It will rola.te Iight 
thoough several l.hoosand degrees per millimeter. According to 
Kevin Menkin, Zenith' material will rotate l.ight through 
about 30,000 degrees per millime,ier, compared with quartz, 
which rotates hgbt 011.ly about 20 degr«S per millimeter. 

Th is .high rotation al I~ an e;x;tremely th in layer of LCD ma­
1erial to be used. The light gets a net rotation of90degrees from 
the material, alt.bough the actual rolation i likely to be a muJti· 
ple of360 degrees, plu 90. While this high rotation allows for 
extremely th· n Hquid crystals, it also causes some serioo engi· 
neeriag problems. The glass facing the liquid. crystal must be 
manufactured with extreme precision so that the thickness is 
uniform. Eve:n "'ery s,light differences c-.an re ult in areas where 
th<:: light gets twi ted more or less tha:n i desired . [n a display, 
this appears ns a blotchy area. 

When. powe:r is appli:ed to the LCD materia1, 11le oonnal ly 
twisted cry ta.ls untwist. This allows the polarized hgbt to pass 
through unchanged . Ji the Iight was vertically polarized when it 
went in, it wiJJ stay I.hat way when it e:meTges. 

The problem with the liquid-crystal polarizing material is 
that it treats b 11.e li~hl differently from the other components of 
white light. Depending on the mai.erial, it can rotate blu.e light 
either slightly more than other light or sligliUy less. ] n cirUier 

Ctmti11111t'.1J 

Glass (rear}· liq:ufd-c1)!8'18!1 18)'91' (while is iiotated 
horizontal by defaub, or ltanSmil:lad Y8tllC8.I, 
t>ut Doth whiles are blue-shift~; glass (~n1) 

Reflector (high-I ntenaity 
whJte fluorescen1 

l:laeiJdlgl'lt dfHUHI' 


Wh e (unpolarized) 

Qr blue-white (wrt eel) Hquld crystals • on 

Compensat nglayer (OOfJaets bfue) 


Front polarfer (venlcal) 


Anl ilklrre 


Figure 1: Ssru.ctu~ ofrht Zen.ill1 supt!rtwisl LCD, showing two unusuoljeat11m- 1h.e diffuser hiy~rand the compensating layu. 
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Editor's 
Choice 
Winner• 
May31, 1988• 
Dec. 22, 1987 

( ( . .. the · ltra ync ha 
the edge in brightness and 
sharpness over the (NEC) 
M ultiSync, making its text 
easier to read ... the U1tra­
Sync's sharp display topped 
the fuzzy (IBM) 8513 dis­
play hands down . .. di play 
ima.ge is as sharp as a 
stiletto and as bright a an 
arc ]amp .. . Even as the 
brightness is turned up .. 
the characters displayed on 
the. . screen remain clear 
and sharp . . . exceUent 
video qualities. ' ' 

May 1988 

(( Picture quality was 
excellent, and results for 
features availabJe were far 
above average ...Colors 
maintain their consi tency 
and sharpness over the 
whole screen .. . has excel­
lent placement of controls 
...widest oombination of 
vertical. scan rates . . . takes 
up 1itt1e pace on a desk ... 
the top multiscanning . 
monitor in our rating . J' 

··~CGA. EGA. 1'GC. MJM. l/f"{!f;. 
. 1CGA, mA Pd""""' 

Cire!t llZ 011 /IMl!lr 561"'1W Card 

.2.Bmm dot pilch, 800x600 resoltdion. 

When it comes to high-resolution autosyn­
chronous coJor monitors that are IBM PC 
PS/2, Apple Mac II and SE Series com­
patible, the experts point to Ultra yn . 

·why? UltraSync s brilliant aolor display 
and uperb high-res<,,]ution, for starters. 
Also because UltraSync offers extensive 
graphics standards* • compatibility due to 
its wide a utosynchroniz:ing frequency 
ranges. It adjusts automatically to prac­
tically any standard. Then there's Ultra­

:y:nc's automatic picture si:zfog. Built-in 
text switch. Ergonomic desjgn. And its 
affordable price ($849). 

But don't take our word for it. Read 
what the experts ha'\te to say. Ultra.Sync, 
the onJy real choice. For more informa · 
tion, contact Princeton Graphic Systems, 
601 Ewing treet, Building A, Princeton, 
New Jersey 08540, (609) 683-1660. 

C3RAPHIC BYBT' EMB 
AN l 1N T•LLID• ·N T •Y•T '• M• CIO MPA 1NV 

T HE VI IBLE EDGE 

INFO 
WORLCJ 
August 22, 1988 

( ( . .. its finer dot pitch 
' produced crisp images 

with none of the graininess 
found on some monitors . . . 
produced some of the 
brightest and dearest 
colors we saw... Ease of 
use rates a good score . . . 
outperfonns many compet­
ing monitorn in both color 
duplication and text clarity 
...a very good buy. ' ' 

c & HOME OFflC G 
August 1988 

((. ..easy on the eyes 
and harp enough in the 
text mode for long, eye 
.train-free •~ord process· 
ing. , . colors are bright 
and rich, and the display 
eemed sharp from ·comer 

to corner. . . the quality is 
superior .. . the Princeton 
UltraSync is one of the 

, best monitors available for 
less than $1,000 . . . a 
superlative buy. J' 

ptember 1988 

((. ..very cri p display 
... its colol'!; are better 
than those on NEC's 
Multisync II. ' ' 
DECEM:JmR 19 8 • BY T E JD 



F'EA T URE 

LIGHT, BRIGHT, A D WK TE 

Ultraviolet 

Polarized 
(vertlcaJ) white 

{ 

"On~ llqukl-crys1al 
layer (trans. mils 
non'otue unclta11gied 
and rolates blue 
slightly) 

{ 

Compensating 
11qulck:rystal leyer 
(always off) 
(reorients blu11 
back to Vttrtic;a~ 

{ 

Front(vertlcal) 
polarizer 

Black 

Figure 2: An ·•on" pi:cel polarius light. which is then 
bloclwl by the frolll polarii:er and appears as a black pixel 
on the white background. 

Ultravi0181 Infrared 

PolllJfZecl 

(verlicaJ) wnil:e 


"OW liquid-crystal l~yer 
(rotates blue to andi 

V•verUcal { nonblve inear horizontal}
B-v 
G•v 
Y-v 
O•V 

R-v 


R ;ii; oo rizonlal 

O'lf!h 

Y;it;h 

G'lf!h 

B•h 

Vi"'h 


Whhe 

Figure 3: Lig.hJ passing through an "off" pixel is nor blodu!d 
by rhefrom polari~ra1UIap-pears as whire. 

case. a refatively greater amou11t of blue light emerges from the 
Liquid crystaL Zenith counte.raci.S this by adding an add.iiio11aJ 
oplicidly active layer after the Iiquid crystal. Th is layer over· o.r 
under-rotates the blue light in the opposite amou.nt that the liq ­
uid crysta~ did' The llCt result i lhat the blue component or I.be 
Ught is in proper proportion wim the re t of the light pas:sing 
through Lhe display. 

Once the light emerge from the color-compensating Jayer, il 
posse through the final polarizi.ng layer. This layer, which i 
also vertically poJarized like the first layer., blocks out light 
with horizontaJ pol!arization. This mean that when the light 
pa es through the Uquid crystal that i turned on, it pi.ck up an 
add.itioo.al 90 degrees of polarization , won't p ss through the 
front polarizer., and shows up as a d.arlc area ( ee figure 2) . 
Light Lhat passes through a pix.el that i off will remain veni­
caJly polarized and will show up as a light area (see figure 3). 

The result. of the compensation is an.LCD that appear black 
and.wb·te. In reality, Lherc is stil1a Iight blue tinge, but it I.ends 
to be very light. One a.dv ntage of having th brighter Light 
SO\JJCe is 1tha:1 the contrast get higher. This bappen because 
more light can be blocked out by I.he polarizing layers and stiU 
have accept.able brightne-ss. 

The Mg.her contraSt rafo also prod!uces a better gray scale . 
Zenith's Ke. i.n Menkin explained. th.at 1he wider range of oon­
Lra:st aJs.o gives a wider ra.ng.e of grays. The gray cale are pro­
duced by turning the LCD material in each pixel on and off 
quickly. The ratio ofon versu off de1ermi.nes the gray level. 

CapabUJties and Problem ·· 
Zenith dearly has high hopes for th· display technology. The 
company says th.at this LCD can be made to be faster than 11 

CRT. In addition I.here a~ mong indications that the com.panry 
is planning a color version.of th is di.o.l'lay. 

From the user's talldpoi.nt, there are a few problems with 
the fluoresoent -bact.lit LCD. It is, of courSe, expensive., which 
e.xplai11, why the company has it only on ii top-Of-I.be-line 
80386-based laptop. ln.addition, I.be diffusing panel is les than 
perfoc1.from some vantage points. Jn fa.ct, at some angles you 
can see a f int ia.dication of the fluorescent tube . 

Oth.e:rwi e, dti display limits its problems lo e:n,g;ine:eri:og. 
According to Menki.n, most of !he di play development pirob· 
?em_ relate to engineering rather than 1echnology. The nigh 
level of prc>Ci ion required for lhe g:las in the LCD wa the 
tllomies.t, but it was eventually solved. 

Th.e other problem relate to the backlight. Without the great 
quantil)' of Hght prodiucedi by the fluorescent tubes, the com· 
pensated upertwi t display would not work , Zenith lested lhi 
Oil traditional backlighting and created a screen that no one 
could read. The fluorescent backlit di play is a readable as a 
CRT because oft.he hght level . In fa t, it is so bright lhal it pul 
mil more .light at tis lowest setting lhan traditional Zenith lap­
tops do a:t their highest. 

Bright Future 
The wmpensated, fluore cent-lit LCD is clea.rly th~ oex.L tep 
in I.he evolution ·Of flat, portable display technology. It con­
sume Jess power than gas plasma displays nd is more read· 
able. It is also brighter and clearer than trad:itiona1 LCD , and 
o.nec it beoomes.pos ible to engineer this form o display 1nr10 
m.ore tr ditional laptop • we hould see plenty or them . 

Wayne Rash Jr. is a member ofthe professional staffafAmeri­
can Manageme.nJ Systems, ln:c. (Arlin.gion, VA). where he c•mi· 
:suits with rhe federal gowmmenJ on microcompurers. Ym, can 
reach him on BIX as "waynl!rosh. " 
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,Ow Profile Will Make You Smile! 


Ow Price Will Make You Happy! 
l<ntroducing lntelliSyn,c~ The New lntellig:ent inteHiSync The Best 1Choioe 
Mu Iii- Frequency Monitor From 3LYNX. 

It starts with the outstanding design features such as the 
sman foot print, and streamlined profile (even slimmer 
than single frequency color monitors). 

ext the IntelliSync is compatible 1Nith the CGA EGA, 
VGA, and more, as weU as being an exceUent companion 
to all P XT/AT¥ Apple Macintosh U~ and the new 
IBM PS/2~ sysrems. 

The cost of IntelliSync is near]y V3 less than its 
major competitor. Most impressive is that it 
i:s manufactured by 3LYNX, a video 
disp1ay monitor manufacturer pro­
ducing critical video components for 
the ma·ority of the top fORTU E 
500 computer companies for years. 

or information on the new 3LYNX 
intelliSync fonitors call or write 
today: e.an ton free 1-800-243-5969. 
Or 1-800-24-JLY X . . ax # (408) 

FUil.iRES 
3l.YNX 
IHIB.LISYNC 

NEC 
IMl..11SYHC II • 

Size u .• 14 " 

Frcmt C<inlrol~ Yes Yes 
41.Jto l-lcriwn.tal 
Fretiuencles 1 5.50-35Kl1z 15.50 - 35t<Hz 

Tiit & Swivel Yes Yes 

lnlellilyne ha1 lncorpwai.d all o'l lhe future ol 
Muftlsmc II plut moni ••• 

A.ulO \lerlieal 
Fr·~uenciers 

lno;eni.e Vildeo 
O.pticn MDA. 
Mode 

Sc ectlon of 
Text Color 
Color Tex! 
()p!Jon.s 

Dimensions (mm~ 

Y'.leigh'I 

Suggested 
Retafl Prloe 

.45-1 2'0 H~ 

~:s 

Aulo 

7 
34 ~1w) 
3461hl 
3861dl 

291b.!I 

$1695.00 

50- &IH;r; 

0 

M nuol 

3 
369M 
357!hl 
406td) 

3 1 l[l'.>9) 

$.899.00 

1450 Sen •I Lane 
434~0466. Intern t io:n.al Calls San Jose, CA 95 Bl 

(408) 432-8.833. 

lntell S;;nc Monochrome 
Monitor15" na screen 
·with 1tivkl gnr,y sea_I • 

~~tered lr.ldemarbo¥ Lhdr respt.~ve romPQnies. 3LY X. end 1nttlli ym: are~· !et d trod!!marb or 3lY X eclmoloi;tiesi Cotp. 
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We Guarantee Good News 

Every Monday Morning! 


I n fact, we'U guarantee the best 
new.s-J 0091.i factual , a~urat~ a~~ 
unbiased e:.-tperl analysLS of s1gnifa· 
cant developrnenls in the personal 

computer industry. Just st.raig.hlfonvard, 
110-nonse11se profes:sional reporting of in­
dus I)' nei.v product annou_ncemenls aJJd 
key events as llrey happen each and every 
week. 

BYTEweek, McGraw·Hill's new weekly 
newsletter, is de~·oted to helping you stay 
on lop ·Of lhe dramatic changes in Lhe 
continually-evolving busine.ss computing 
arena. BYTEweek is devoted to reporting 
and ana_lyzing these changes and 
developments through its timely, compac , 
one-stop news format. BYTHweek ke,eps 
you on top of significant industry trends 
a:nd developments through ils coverage of 
the IB 1, IBM-compatible. Apple facin· 
tosh and workstation markets. BYTEweek 
gives you the full. details of significant 
new product an:nouncemenls with in-depth 
analys-is. 

B'iTBweek guainmtees whiit no other 
personal oompuli.og publkation can by 
building 011 two renowned and respected 
lech.oica! resources: the award-winning 
Microbyles Daily on·lme news service and 
the ted1nical expertise of the BYTE 
Editorial Starr aided by the new reS<lurces 
available lo them in the recently expand· 
ed BYTE Lab. Through LbC'~e resources. 
you are kept on lop of iSl>ucs such as: 
• New data torarge l«hnique , in· 

d uding CD·ROM, erasab!e optical and 
other lexl, graphics, and \ri.deo storage 
technology. 

• Bxpe~1 l ' tern • witb an ex· 
amitlation of both Lbe technical 
and human aspects of 
implementation. 

• Bus standards and the war be­
h\l'een IBM and the clone 
manufa:cturers-w ilh criticaj ly 

important user ramifications. 
• Legal kirmi_he and "loo · a11d feel" 

suits, which can put lbe manufacturer of 
your favorite sof ware ou t of business, 

• Software emulation 'hat will allow 
new, exotic computer sys,erns to run 
software written for IBM PCs. 

•LAN S}' tern developments, including 
all pertinent aspect o( connectivity and 
inter·operability. 

• 	 etwork management, a complex and 
increasingly impor ant topic for per· 
s.onal computers in both small and large 
offices. 

• PootScript done·, wbich promise 
foster, lower-cost laser printers with the 
same capabilities as Lhe Appl 
LaserWriler. 

• New, easy·to·use progra.mm.i.ng 
s stems such as CASE and 4 h Genera· 
tion Languages, that can allow Don· 
programmers to develop powerful 
applications. 
BYTEwee-k offers you what no other in· 

dustrv publication c~_n : timely Ile'\l\o'S 011 

lhe rapidly evolving computer industry as 
ir happens, framed by interpretation a11d 
evaluation that only BYTE's experienced 
editorial staff can provide. 

Subscribe now and take advantage of 
the special one·ye.a.r charter subscriplion 
rate of S395 ('495 OU ide lbe U"). a_nd 
Canadal-o savings of SIOO of( the regular 
rate. Your subscription to BYTEweek m­
ducles 50 issues and a free subscription 
to B!X, which includes access to the 
award-winning Microbytes Daily oo·line 
news service. Your hourly usage rates will 
be billed separately. 

Don't miss this opportunity! Call 
BYTEweek's toll·free number: 

l ·800-258-5485 
lo order your subscription or request 
more information and a frtt sample issue. 

One Phoenix Mill Lane, MertMirough, NH 0.345 
1-800-258-5485 
Cba.rler ~ubsi;; riplion just S395 for 50 weekly is.sues 
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Part3 

ASUPERCOMPUTER 

This finaf part looks at 
hardware nuts and bolts 
and also at 
the dniver program, 

T
he fir t two parts of thi article 
gave you a background in mwti­
p:rocessor arcltite.ctures and de­
scribed tbe basic algorithms 

used in the Circuit C-ellar Mandelbrot en­
gine. In this part, I'll go into the nm:s and 
bolts of the engine's .ha.ro:wa.re and ex­
plain how t:he driver program in the IBM 
PC Kr controls the engine. 

Many Processors 
A multiproc.essor system is made up of 
perh.ap hundreds or thousands of se-pa~ 
rate computers. The overall co t of the 
system is largely delUmined by the cost 
of each individual com:puter, so there is a 
strong motivation to kc.ep cos.ts under 
control. If a sy tem uses 256 prooessors 
lha.t each C<.1$t · lCJOO, few people cao af­
ford the foll system. · 

As I explained in Part J, the multi.p·ro­
cessor's hardware architecture must 
march the prQblems l.hat it wm solve. If 
tbc probrem rcqui.re extells:ive oom.mu­
n ication between processors, the hard­
ware mUSll provide high-bandwidllh inter­
computer cba.n.nels. The fact that. thoSJe 
links re expen ive s:imply means that's 
the price of sol.ving the problem in the 
fastc-st way possible . 

The iternthe formula that produces 
Maode1brot-set images is ideal for a mul­
tiprocessor implementation. The calcu­
ations tequire h.igh-pre.cis.ioo arithmetic 

but need Iittle commuliicatioo to set u:p 
the processors and report the results. A 
imp e processor with low-cost commu­

nications n ha.odl.e the problem ade­
quately. 

The Man.de 'brot engine uses the Intel 
815 l .single-chip micl'O(;(lntroller as its 

basic building block. Figu1e 1 shows all 
the circuitry associated with a sjngl.e pro­
cessor. The hardware · dec.eptively sitn­
pl.e, because the 8751 is a rompJete com­
pu.ter on a chip-tbe:re•s a for: ofha.rnWil.lli 
behind tbO$t piO$! 

I've. long beheved that someth 'ng was 
lo5t when computers stopped sporting 
frontpan!!:ls with blimd:nglights, so there 
RR two LRDs for eacb processor. The 
program turns on one LED when it's 
computing and the other when. it',s done. 
A glance at die front panel indicates the 
stale of every pf(le.eSS()r in the mgine. 
The LEDs also assist io program and 
hardware ddn1ggi.n,g,. because the pro­
gram blinks them in specific patterns 
when it's waiting in various loops. 

The 875 l rece"ves data and setup io.­
fo.nnation through i.ts serial input port, 
which is drive11 by a buffer that is s.b_1uiW 
by au (he.chips on a 5ingl.e C8Jd. The re~ 
suJts of tbe Mandelbmt set ca.Jcula.tions, 
as well as ID and version iBformation, 
are sen.t over tlile 8751 's serial output 
p<>rt. Each ch.ip bas a separate output 

b11ffcr that diives the ingle serial output 
line eavi ng the cariL 

The chain-in and cha.in-O\lt lines pro­
vide control and timing i11format:ion dur­
ing the calculations. When. the program 
fin.is~ evaluating the iierartive formula 
for its current point, it waits for a p11lse 
on th.e. chain-in line before tran milting 
its result. After the final stop bit of the 
result message j fini hed , tlie chip 
pwses iu chain-out line t.o sign.al the next 
processor in line that lhe SCTJW output iS 
available. 

With those imple connecl.ion , each 
proce so:r can receive data and seru:I re­
sults in an orderly manne:r. The next t,ep 
is to oonnect256 of these processors into 
a single system. 

It's in the Cards 
Altllougb I could have desig:ped a single 
card with 256 40-pin DIP sodrets and 
512 LEDs, I fig:ul"Cld that it ma~ more 
sen.sie to bu.ild the engine from smaller 
u.n.its. Af1er au, a s:in.glc<-.ca.rd computer 
would occupy bout S·in square feel and 
rost a small fortune. 

Each 8751 is rated at no moie man 250 
milliamperes of current from the :5-voU 
power supply. While '.4 ampere doeso't 
sound like much, a foll-bore engine with 
256 processors will d:raw about 64 A! 
The two LEDs a l each processor add an­
other mperc or so to tlle bill . Obviously, 
there, wouJd be some probl.ems getting 
e.ooogh power onto that ingle board . 

After worrying about the problem for 
a wbilc, I decided Ulat a board with ei.ght 
875ls made a nice unit. Photo 1 on page 
332 shows a hand-wired prototype with 
aH eight processors .insta.lled nd l6 
LED peeking over the edge of the card. 
The card draws about 2 A of current, low 
enough not to pose a problem for the erlge 
oonne.ctors. 

f'ig11.re 2 shows the connections for a 
inglc card. To reduce the complwty of 

the drawing, I've shown Ille eight proees­
ors as blocks with I/0 conne-ctfons 

conrinua:I 
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Plgure 1: The schtm01tcfor one procns.ing ekmm1 oftlu Mandelbrot engine. 

ratlter than as separate cl:dps. ()(ice llow 
lhe serial 110 por are c.01111ectod in 
common to all chips while the chai.n-in 
and chain-00t lines nake throughout the 
card. 

The LED are connected to output­
p on pin on the 87:51 through 3 .3­
kilohm .l'eSistO~ lhllt limit lhe eurrent to 
abou! l mA. Normally, a lT8Jlsiistor b11f­
fer providing 10 lllA or 20 mA M\'es the 
indicator LED , but I dido 't think the ad­
ditional baJ'dwa:rc was worth it Instead. [ 
used high-efficiency red LED that are 
surprisingly bright at J mA. 

The 8751, Hke aJJ computers, require 
a docik signal 10 sequc-nce its internal 
registers and buses. NonnaUy, a crystal 
connected d.iriectly to the 87:51 provides 
that dock igna1; each 87 51 would then 
use a separate c:rys>taJ. hi thjs applica· 
tion, it didn't make much sense to have 
eight crystaJ on one board, so I included 
some circuitry lo buffer the clock signal 
from oae 8751 to the other seven. The 
few parts needed for the 'buffer oos1 
much less Lhan seven more crystal . 

Beca11s.e all lhe processors are driven 
by a common clock i.gnal:, th ir iniemal 
bu activity i synchronized. Thi can 

PCSS-STX 
-Same teallures as PCss-ax. 

bvl uses 1\.145 modular 
coonectors. 

- Flis In natl sized slot. 
- up to 5 tard (40 ports) /com­

puter . •v 
P.O.eox... 

ST.ui... ....... 
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produce awesome cunent spikes on the One o tlte cards, the Rack Mast.er, has a Circuit CeHar has about $6000 in hani­
:5-V supply, a ituation that demands socket for the DJP wi~ needed to tdl ware and 250 hoors of wh'iDg. Us:iog a 
I 00-nanofarad byp capacitors acros the 64 processors what seria -port rate to conserva.ti.ve $40·per·hour tcchni:cian 
every IC on the board. These capacitors use, and so forth. The switckes in each rate, our ~pro<;essor Ma:ndeJbrol ·en­
uppJy the transient current needed by ra k are identical. gine oost about $16,000.) 

eadl processor and rcdu:oe the pikes on A foll Mandelbml. engine. requires 1've glossed over one maJJ comp.kruty 
the rest of the card. In addition, the cards four racks . Pigvre 3 also shows the PC up to this poi11t: The serial-p<.>rt connec­
have a ground pJan.e on. the top surface serial-port oonnections required to con­ tions from t.be .PC use the standard RS-
and hea.vy power-bus liCllCS on the bot­ trol the whole multiprocessor. As is indi­ 232C voltage levels, while the connec­
tom, so there is a relatively Jow imped­ ·cated, you oted reJativeJy few wires for tions within the Mandelbrot e~gine are 
ance connection to the 5-V supply. computer with 256 proce.%0r. . (The 64- strictly TTL. One card, the Array Mas-

One pol""t of the 8751 is dedicated to processor eagi:oe we put together at the CMJ/IUl4d 

witches that.provid setup alldtestinfor- .--------------------------- --­
mation. Rather than put a separate DIP 
switch on ea.di caid andl risk havi~g Oiile 

:witch io the wrong po it.ion, [ used a sin­ Kll,L8051gle DIP switch for all the card·. Figure 2 
shows port Pl oonnectod to eight card-
edge pin th.at provide the switch illfor­ 1 

mation. BUGS FAST.
Since t.he s-oftware can handle any 

numbe£ ·Of processor , ill rna:de sense to 
design the hardware tlle same way. A 
jumper b1ock on the card connects tile 
chaiD-oo.t :me from eac-h processor to the 
card's chain-out line. The first processor 
must be installed in ~t IC I, 8lld aU 
prooessors must be c.ontiguoo.s, but by 
setting the jumper oorrectly, you can in~ 
stain any number of 875 l oo the card. 

Notice that, since I tore-0 the Mandel.~ 
brot epgj!u~ program in EPROM in each 
processor, there is no boot :sequence be­
f~ tbe progni.m is ready to run. Unlike 
IBM PCs 1111dl other common computers, 
the Mandel.brot engine i easily and 
quickly reset . In fact, all the 8751 reset 
lines a.re connected together a:nd driven 
by the llTR line from the AT's serial port 
(through a le¥el ocmver,er and b11ffer, of 
course). so that the AT cao reset the eu­
gine at the &1al"t of calcu.latioo . This en­
ures I.hat the engine i i.n a known state 

and ready to receive setup information. 

Cards OD the Rack em11larorand tr.lee borutl gi.ng ri rPL/ l-5land SL 
A complete Cil'tuit Cellar M.a.ndelbrot mak asoph.i 'lieated bug· • 4 bits wid J6K d 
engine oon ists of32 cards with 8 proces­ hu11U ng pair for :110ur trace bulier \ RLDWIDE •\1.1: 

i\IJ:ub 0222 'l1l ~sors on eacb card (256 processors). Since 03 051 proj els. Plug • 20 .mi real-tim 
Amlrnlb1 02 1)54 1813

that would require a card rack about i .J4 the E f L5H into yoor emu! ion +3HBdld111 -1e1:i.1 
feet Long and involve distributing 64 A of , XT, AToroompa· • ornplete 51 Jonmily ~ 1)2115 111 
power supply equitably aJo.ng the rack, I tlble and llnd bug;; that upport including Frdl1L'1! OIG9 412 I 

Grr Bril*ltt 01464 U>S6decided to take a more modest a.p­ other 111 ulatoos can'l. proliferation chips i-:;i ()3499CJ:M
proa.cb-ooly 64 processors. Ouq1-0werful on.warn • Availabl in either l\nn=;;a (}I 784 18ill 

Photo 2 shows a prototype rack that l'llrl.l1Jll.I 01 83 fi6 70mak ita Ilillp lo u . "Plug·i n~ or~Box" 
holds eight Mandelbrot engjn.e cards. Salldil'lll.\'il +4640 22425 con6gura.tion Spain Cl32 172340The power requirement for this rack i.s 
about l SA, whioh is reasonable for , in­
gle power supply. (One point that bears 
mentioning is that a. failure in the power 
supply can crisp 64 processors in one 
shot, so the rac,k also includes an over­
voltage crowbar protector. 

F~gu.re 3 shows the connectio11 for 
one rack with each ca.rd shown in place. rmw tmmlnlg uilhfi'r't .;;qf!u!QJ'C ti~ 'lroai board op14·mUJL 

1"ohau E f L5HC • Somoo Level 0 bug· 

CALLTOD. Y 
FOR YOUR FREE 

VIDEO f/J 
OFTWJ RE DEMO. 
('108) 866­18..0 

'lhB·111M.l-PCttnlU!tiu:ilha5-ft ~abit,sqftwroaltd JymrMrtJ. 

SwilZertaro 01 740 rnll'i 
Wes.t flfmWI)' 13116 
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ter. in.eludes an MCl45406 level con­
verter (1C5) that handles tlle translations 
bet:ween the two standards. That card .is 
a so the Rack Master for the first rack, so 
it also has a DIP switch. 

Skipping Jumpers 
From reading the description of the Man· 
<h:lbrot engine, you'd think that there al't 
three different. types of cards: a si.ngle 
Array Master, three Rack Masters, and 
28 onlin ry cards. While I could .have 
de ··gned three cards with three layouts, 
it made a 'ot more sense to design a ingle 
card that could se.rve in all appUcations. 

The ordinary way to do that would use 
a set ofjllmpers on the catd to select vari­
ous 110 oonfigomtions and route signals 
to the appropriate places on the card. You 
could then select the "personality''' of the 
card by the various jumper locations. 

l n th is application, ] decided that 
using person ality j umpers was a bad 
idea.. With up to 32 c-ards in a foll Man­
delbrot engine, it was aim~ certain th.at 
one or two j~:rs would be mi placed, 
and it could take hours.to track down the 
offe~ card. So the ideal goal ""8iS to 
elimina.1e jumper entirely, exc.cpt for 
tlle single jumper that designates a ca.rd 
with.fewer than.eight 875 l . 

Myou referba k: to figure 2, you'U see 
the sche:matic for the Arra'f Master card. 
The truee .Rack Master card omit the 
MCI45406 lew:l coDVGrter and the LS-21 
chip that combines the serial dat.a from 
die rack$. AH the cards can 'be identical , 
witll the appropriate chips omitted from 
cuds I.bat doo't need them. 

It rum out that all the connection 
normally made. l.hrough j:umpers can be 
ma.de by back-panel wiring between the 
catds. Thi ~plain the odd connections 
hown in figure 3. 

For CJWJi,ple, the AT' s serial port con­
neets to the serial d.ata-in line on pim A7. 
The MC 145406 converter translates the 
RS-232C signal into ITL voltages and 
dr'·ves four gates in the 74LS24l buffer . 
One of these connects to all the serial­
part inputs on the card, and when the 
card operates as the Array Master, it a.Isa 
dri.ves the seven other cards in the rack. 
lhrough pin 815. 

The other t.h ree gates drive the :re­
maining three racks through pins DH. 
Bl3, and B12. Beca1ilSC only the Array 
Master ca.rdl has the 74LS24l buffer, 
ea.cl! Iine from the Array Master to a rack 
connects to· pin 815 on all the cards in 
Lhat rack. If yw tr oe the circuitry. you 
will see that pin c-OD.DeCled to all the pro­
cessors on the card; the pin doesn't care 
which way the electron ·are flowing. 

«»Uinwd 
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Each card has a single serial output 
line from aH the processo:rs on the card. 
AU eight outputs in a rack are connected 
in common, so 64 open collector gates 
ace t:ied together. Because I didn' t thinlc 
connecting 256 gate in four rack to­
gether made much ense, the Array Mas· 
lcr card has a 74LS2 l gate lo combine the 
four ignal into one. Remember tha:t. 
only one 8751 will be transmitting data 
on the ser' a] line at a time, so onJy one of 
the 256 gates will be active. 

Engine Seftware 
Because I.he Mandelbrot engine is dedli­
cated to compoti.ng one formula, th.e par 
gram structure is simple . Figu.re 4 shows 
th.e block dtia,gram of tile code wh.ich is 
written. in 8~ l assembly langu.age. 

Immediately after a hardware reset , 
the program examine the switches to 
figure ool lhe bit rate foli tbe ser'al port.. 
T1JDer 1 :i.o the 87:5 l control the bit rate, 
but the timer period is set by the proces· 
sor' dock input. Various members of 

Photo ; A prototype ofone eight-processor card from the Mondtlbrot tr1gine. 
High-efficie11cy LEDs art along rht! kft ofthe board, and 11orict1 the· windows on· 
wch CPUfer programm1'ng tire on-chip EPROM. 

PbOt,f) 2.~ A prototype mck chassis, designeJ to hold eight cards (for a total of64 
processors). Nate that this chassis also houses a Circuj/ Cellar AT, et:miplere wirh a 
ho.rd disk drive. 

lhe 8051 fam.ily can run with clocks up 
to 16 MHz, so the switch settings mu.st 
also tell the program what Lhe clock f re­
quency is. There's no way to figure it 001 
from within the 8751 . 

The Mandelbrot engi.ne can hav~ up to 
256 identical proce ors. The data for 
each prooessor depend on the particular 
pa.rt of the complex plane under scrutiny, 
as v.reU as the section of the plane as­
igned to that processor. I an the proce · 

sor run the ame program and they an 
receive the same serial data , how can the 
control program tell them apart, and .how 
do they kn¢w vmk:h one they are? 

The chain-i.n signal provides a way rn 
assign ea.ch prooe or a unique address. 
When. the AT begin assigning the ad­
dresses. it toggle- the chain-i n line con­
nected to the fir l processor and sends 
the first addre s. The 87:51 program 
waitS 1.1C1til it sees an ad.dress immediatcJy 
following a pulse on its cllain.]n li ne , 
grab that address as its own and t:rans­
mit.s an inverted copy on. its erial-oot 
port. When the t.ransmi sioo i c:omptele, 
it t.oggles its cha.in.-out line to ignal the 
next proces or. 

The AT sends addresses starti11g with 
O. w the first a"Cldress is 00 he.udecimaJ 
and .&ho11.!d be rernrn.ed as f'F bexadeci­
ma l. When all the proc·e or h ve. 
grabbed their unique addresses, the AT 
wiJJ see a pulse on the cha.i11-0111t line 
coming back from the array. At that 
point, the AT knows how many proces· 
SOTS are installed in Lhe engine, and ·eacll 
processor k:nows its unique address. 

The processor addrcsse will remain 
et unlil the next hardware re et ,. so 

I.here's no need to go through the address 
a signmer1t. l.oop again. The AT mu t 
keep track of whelher the array has been 
initialized, o that i.t doesn 't perform the 
address assignment at the wrong time .. 

Each processor i responsibJe far a 
group of points in the complex plane. 
The AT must download the l~ation of 
those points be ore the processor ·can 
tart computing, so the entire engine 

waits for the initial data after the add re. 
assignment i fini lied. 

The AT assigns data in 1wo passes, 
common and individual. Common data 
applies to all processors, and it ets item 
Iike maximum number of iteration and 
po·int · ize. Individual da.ta ~'lll'ies accord· 
ing to the procc sor; it controls the point 
locaii.on in the complex plane. 

Each processor begins computi:11g as 
soon a it has all the command and indi· 
vidual data . There' no reason to wait fo:r 
all the proce sors to be tarted in u.n.iso:11 , 
so you '11 ee the LED flicker into act ion 

CU11riru1al 
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in a W1IVe as the AT as ign data to each 
processor. 

l described last month bow the AT 
reads data out of the array. To summa­
rize, it toggles the chain-in line to the 
first procesS:or, which re ponds with the 

Hafdware Hal'dWare 
reset setups 

resulls of it calcu~ations on. the fim 
point and toggles the chain-.in line for the 
neitt processor. 011ce eac:,h processor has 
responded' <he xr formats the data into 
dots on the screen and then repe~ the 
proc~ss. 

s.rtel port 
Timers 

ln~rru;pls 

Get e g ne 
addr.usses 

Trans-rnlt 
reS\flts 

Re~ counters 

lnil. varl8b1es 


CalcuPate 
Tlc1kone Mendeltirot oouruersiteration 

Wail ror 
--- chefn.ln

signal 

Step to 

MJCtpo l'l'I 


Ftgure 4: The fltm-'Cho.rr for the program e:acwed by each processor ofthe 
lllandeibrot engine. 
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The AT progTILm divides the m1mber 
of points on the sc:men by the number of 
processors in the engine, to decide how 
many points each processor must bandlle. 
For example, an EGA display ha 
224,000 pixels, so a four-processor en· 
g.in.e wiH have 56,000 (224,000 + 4) 
point assigned to ea.ch prooessor. 

Figure 5 illustrates how those 224,000 
pixel a.re divided among th.e four pro­
cc so.rs. Each processor is .responsible 
for every fourth pixel a.cross the Line, and 
the assignments repeat on each liDe. The 
common setup data tell every processor 
that it mu t compute 160 pixels along the 
real wds before stepping the complex 
axis value. After 350 complex step , the 
processor has fini" bed its 56,.000 p<iintS; 
it simply returns to the tap ofUie loop and 
waits for the next set of data.. 

The sequence of events foUows the 
classic ' ' set up, read data, compute, 
write data, repeal forever" loop. ln this 
case, though, the processors have only 
two l.fIDs and a serial port ior communi­
cation. , which is quite different from 
most computers you've seen before. 

Although the AT program can handle 
engines of any size, it picks a H:oe length 
that is the largest multiple of lh.e actual 
number of processors. H it finds 9 pro­
ces.wrs installed (one f11ll card IUld one 
lonely 8751 on another), the line length 
will be 639 (9 71). Six fuU cards with 
4.8 processors wiU give a. 624-pixcl line 
(48 x 13), and so oo. I.n:stalli.ng a DWll~ 
ber of processors that "fits" i.llto 640 
p'xeI is be: l. 

All the processors ill the engine will 
cease computing after the complete Ma:n· 
delbrot set is finished, at which time the 
AT can reload new common and individ· 
ual data without having to reassign pro· 
c~r addresses. If the AT needs lo in· 
terrupt a. calculation in progress, it send! 
a single oommand to au processors that 
forces them into the idle stale. lf all else 
fails, ofcoun1e, the AT can simply toggle 
the reset line and start from scratcl:I. 

Images On-Screen 
The results of the Mandelbrot engine• 
calcula.tion.s could be presented .as a 
printed listing of the 224 ,000 counts 
needed to fill an EGA display. but it 
make a lot more sense to view them di ­
rectly. The program should a1so Let you 
specify coordinates and areas by simply 
indicating a section of the screen. After 
an, typing in 19-digjt numbers is IJi() funt 
Fuootion and cu.rsor keys control all the 
AT program's actions, so Uttle typing .is 
needed to make it wor · . 

The EGA bas more capi!lbilities than 
most people tea.Hu, SCI we took lb.c op­
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port11.11 ity to show off a few of them in the 
Mandelbrot engine d river progr m 
(blown.s'mply as DRJVER). It 's written 
in Microsoft C 5.] , with a few routines .in 
Macro A sembJer 5.1 to bandle the video 
interrupt nd some ugly machine de­
tails. (This code i available ·on the Cir­
ouit Cellar bu:IJetin board system.) 

All current EGA cards come equipped 
with 2-56K bytes of video memory, and 
DRIVER uses it all. To run DRIVER, 
yoo will need a 256K·byte EGA ca:rd and 
a di play ·imilar to an IBM Enhanced 
Color Display or an NBC MuJt:iSync that 
can show 640 by 350 pixels in 16 oolors. 
It does not support CGA earns, Herc.ules 
adap1ers o any sort, or (of coW'Se) the 
nongnpilics JBM monochrome display. 

At. lhis point, DRIVER treats a VGA 
card just li.k& an EGA, bot we may at 
rum. time i.n tm future add more capa­

bility to ~t better imagec; using the VGA 
320- by 2()(}pixel 256-coJor mode. We 
did a few sample VGA screens (sony, 
the code isn't in disttibutahle form yet), 
and once you've seen Mandelbrot-se,t 
image in fuJl color, you'JJ never Willlt to 
go back to 16 co ors again. (Those ofym.i 
with old true-b1ue 64K-byte IBM EGAs 
a.re out of Jue . You llJle overdue to add 
lbe memory daughtefhoard and RAM 
chips . Given the cummt pri¢e of mem­
ory, you may need to shop aroond, but 
lb.e expansion will be worth the pric-e .) 

Pigure 6 shows bow DRIVERuses the 
2561{ bytes of video buffer. The EGA 
bardwa.ie supports smooth ho:ri.zonuJ 
panning a:nd vertical scrolling, so the 
bu.ffer is laid out with :546 scan lines of 
960 p'xels eacli. The first 21 scan lines 
are dedicated to a hardware split screen 
th il shows lllltus messages and prom,pts, 
s.o the area.avaiJable for graphics is actu­
ally 960 by :525 pi~I ·. The 640 by 3SO 
pixel vi.sible on the screen cao be 
sca.n.ned smoothly over the background 
using the curso:r keys. 

The results from the Mandelbrot en­
gine can.fil l either the scn:en area or the 
wboJe video buffer. If DRIVER is io 
full-buffer mode, yoo can tou.r the com­
plex plane w.biJe the image is being 
dr wn. TM scrornng andpanning is con­
trol.led by an interrupt routine driven by 
the vertical inl.e.lTupt from the EGA card. 

Because that video interrupt i:s so criti­
cal, DRIVER wiJJ not wor.k. i:fyou have a 
true-blue JBM VGA Displ,ay Adapter 
card for your PC, XT, or AT. For what 
e'l;<Cr i:easoo. mM did not implement the 
vertlcaJ interrupt si.gnal. on the PC ver­
sion of I.be VGA card. DRIVER ca.tmot 
update tbe screen at the right times wiilh­
oot Uie vertical iDtterrupt signal . Real 
VGA work Just fine., however, 'bec.ause 

lhe PS/2 'SJ· lem board inc udes lhe inter­
rupt signal ·c~ move. IBM . 

I've bad trouble with " super EGA" 
boards that au.tom tically .wjtch oo~n 
various graphics mode . DRIVER is 
badly behaved iD tlla:t it directly rnanipu· 
!ates the hardware, so m.a.k:e suJe that 
you:r board switches are set to disable al] 
the super features if it docso ' t run on 
you.r hardware. SllCCes fully nmning 
DR]VER its a ,good test of your board's 
compatibility with a genuine IBM EGA. 

Messages and p.rompt appear on a 
split-screen li11e. tJ:ia:t appears only when 
the mes~ges uc o.eeded. At a I other 
times, the full 350 scan lin.es are filled 
with Mandelbrot-set graphics. The verti· 
cal .inter rupl routine i>croll s Uio split 
screen up and down. while the rest of the 
program oontimies about its business. 
DR~VER cam save images on disk, but 

it. dumps the complete ronte11ts of the 
buffer with no OOIJl]lressi.on. A single 
Mandelbrot image re quires 2.52, 5 l2 
bytes of d!isk s.pa<:e :;o a hard disk. drive i · 
essen.tial . The prototype eDginfl with the 
AT cootroller that I built sports a 32­
megabytc bud disk drive, which filled 

------840 plxels----------- - -- ..11 

up surprisingly qukkly. 
DRJVER' main tpUrp<i5e i to control 

I.he engine, but il al50 i11cludts functions 
that get the engine running and that mea­
sure its performance. Variou function 
key pOp up statistics des.cribiag the cur­
nm1image, and a s11mmary line appears 
after an image .i finished. 

The Problem with Benchmarks 
Benchmarks can be misJeadin.g uooer the 
be: t of circumstances. When it comes to 
evaluating a mul.tipr-0ce.ssor sy ·tern , 
benchmarks can be downright danger­
ous. There's more to it than just running 
a program becw-ecn stopwatch di.de: . 

The ordinary benchmark sequence for 
a new computer seem to io~'Olve running 
the Sieve program at easl once, alo:ng 
with a few other programs I.bat e~cm:ise 
memory, di k acoesses, and floa ing­
poio.t math. The problem, of CQU.ne, is 
that the Ma.ndelbrol engine c~u:1 ' l nm an.y 
of lhose programs: Jt 's designed lo solve 
one problem very wel.l, and it can 't han­
dle any other task. 

So a .more appropriate benchmark 
colfJ,11utd 

0 1 :2 3 0 , 2 3 ..., ,, 0 1 2 3 

0 1 2 3 0 ,. 2 3 .. . 0 1 2 3 
I 

.. -· -,· -­
'•.. . 

.. ... 
0 1 2 3: 0 1 2 

I 
3 

I 'f'I ! 0 1 2 3 

0 1 2 3 0 , 2 3 ... 0 1 2 3 

Ftgure 5: Assigning plu.ls to processors.. f/)'CU 're running a/our-process-or engine, 
the control program ass(gru piul.s to successtw processors by ITf(»<ing through the 
sc~en bufftr horizon.tally ltft to righl. 1he11 d.qwn. 

211scan lines for split.screen window 

900 )( 52'5 
640 x 350EGA graphics 
visible screG"n bUilfer 

wind.ow 

gure 6: A mop ofthe EGA 11frko bieffer (256K byt.es) , as wed by the Mandelbrot 
dr.ivtr progrwn. 
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might compare the Maixlelbrot engine 
against other Mandelbrot-set programs 
that run strictly on a PC. The problem 
here is that the programs oo the tv.o ma~ 
chines are totaJly different, so it's 11ot 
clear wha:t •·•performance" the bench­
marks would measure: hardware. soft­
ware. or firmware. 

Worse, the Mand:e.lbrot engine re­
quires a dri'O'er program running on a PC 
to handle al.I its setup and I/O . Obvi­
oo ly, a fas~er PC will ro.n the driver pro­
gram faster, so the perfonnanoe will in­
crease, even th.ough the engine itself 
rem i.n.s unchanged. ShoaJd the bencb­
ma.rk indude testing on various PCs 10 
isolate the effects of the drh-e.r? 

. decidedi that tlhe only re3.5Qnable way 
to benchmark the Mandelbrot engine was 
to add code to DRIVER that simulated 
the mgine' calculations. The c-0mpa.ri­
soos c~.dd then take DR_lVER as a con­
stant and concen.uate on the differences 
between the e.ngi.oe and the PC simula­
tion. Tl:ds also en wed that anry llardwa~ 
differences oo t.he PC would affect the 
engine and the PC simulation equ.ally. 

DRIVER can handle three l.evels of 
simuJatioo. You can nm it to plot the 
Mandelbrot set directly without the Man­
deJbrot eogine. Entering the command­
linc witch. -.FAXE :1 in.vow double-pm­
cision fioa:ting-point calcufatio.ns with 
about 52 bits of preci ·on. 

The &FAKE: 2 switch uses ingJeAp:reci· 

ion floating-point math with ltbout 24 
bits of precision. The ~ FA.KE: J 5Wi(ch 
triggcn a pmci.se emu.la.tion with fixed­
poi.nt nwn.be:rs identical to those used in 
theengin . 

The two floatinrg~point simulations (as 
weU as the rest of the code) take advan­
tage of a math copi10Ce1lS0r if the PC has 
one ava.ilab1 . The fixed-point s · mut.a~ 
tio.n is written in C rather tba.o tightly op­

heAT 
is slower than the 

Mandelbrot engine by a 
factor of22. 

tim.ized assembJy language, so .the per­
formance is excruciatingly low. The 
comparison.s &hown below use oruy the 
· FAKE : 1 simulation mode. 

Figure 7 summarizes 11 head-to-head 
competition between n 8-MHz IBM PC 
AT and a Ma.n~brot engi.n ·· with 64 pro­
cessors. The AT 13.lires.85 minut~ to gen­
erate. die same im~ge that a 64-proccssor 
engine knocks off i11 3.9 minutes. Add­
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Figure 7; The log-log plot ofelapsed time to .calculatt! a given portion 
ofthe set ~r.fus numbtr ofprocessor'$. Also shown is the lime for an ATto piol 
the sanu ima'ge. 
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ing a. l~MHz 80287 to tbe AT improves 
its perfonnance 10 9. 7 minutes. while I.be 
engine drops !O 2. 8 minutes because of 
the improved~· in DRIVER. 

Those numbers ·re worth examining 
iD more detail. The AT is lowe-r than the 
engine by a factor of 2.2 ! Adding a.n 
80287 improves the AT by a fa.cror of8 .8. 
bur the engine is 3 .5 times fas.ter than 
that. Not bad f:or a bunch of si.ngle.-chip 
microcontrol1.crs. 

Rem.ember that engine calculation 
use more precise numbers to deri.ve Lhe 
re ult , so the Mandelbrot-set images 
wiJJ be sUgb1Jy different. I suspect tbaI 
the engine results a.re more "correct," 
but I don't have any way IO pro:ve h (I'm 
certainly not going to nm the c,a.lcula~ 
1ioos by hand) . 

The engine' performance depends on 
h.ow many processors arc sharing the 
work. oad, a with any muJtiprocessor 
sy te-m. Figure 7 plots the tow.I elapsed 
time for each calculation agajns( t.he 
number or processors, u ing log· fog axes 
to ·how equal percentage changes as 
equaJ dislaD.ces (1 ran the tests witll a 
maximum iteration limit. of64 to provide 
a bette:r load on the processors, but the 
image are.a is the same as o.o the previous 
t.esl) . With the exception of the 64-pro­
cessor eiigioe, the l't$]ts faJJ OJI a nearly 
perfectly straight Lio.e, wb.iclt indicates 
that the add:itionaJ processors arc sharing 
the work load equ.ally-the more prooes­
sors, the bet1erit nms. 

The AT (with an 80287) takes 21 .7 
minutes to generate the test image, wbicl! 
is equ.ivalen.t to a engine with only 13 
processors. Altboo,gh [didn't try it witll­
out the 80287, the fac~or of 8. 8 found in 
the previous test indicates Lh.a.t it would 
ta.kc about 191 minutes. A .Mandelbrot 
engine with 2 or 3 proces.sors will do bet· 
ter than that! 

The 64· processor en.gine .is sl-ower 
than the tte:od line for the ol.ber ix con­
figuration would indicate. R.ecaJJ that 
each procc sor deUver its result' in 
trict order, so any processors that get 

done calculating "early'' must wait Lhe' r 
tum 011 the serial link.. This conie.ntion 
w:iU incruse as more processors sh.are 
the link. We considered cllanging tlie 
875 l program to buffer the .res11lt of one 
or tvi'O calculatfons so that the program 
can oontinue even if the link isn't ready , 
but tliem' s no room Left oo tlie 8751 for 
even a tiny buffer. 

It's worth noting dlat seriai-lillk. tra.ns­
missioo time doesn • t Slow down the re­
sults by a ign.ificant amount. A byte on 
the li.n.k takes about 450 m.tcrosocond at 
28,800 bits per second, so a c.omplete 
Mandelbrot sot with 224,000 points wil1 
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take l .7 minute to t:n111sfer if.every pro­
cessor i ready on time. Iteration limits 
above 255 r-equ:i~ 2-byte counts, so the 
tra.n fer time would double to 3.4 min­
utes . You can see that the erial link is 
not the Hmiting factor for "serious" 
caJcolations. 

Conduslon 
During this three-part article, I've ex­
plained! why ingle-pmces,sor computer 
systems suffer from performance I.imita­
tions th l can't be wished away and how 
muJtiprocessor ;ystems are able to "get 
around" some of those limits. The Cir- I 
cu.it Cellar Mandelbrot engine demon­
strates some of the design i ues that 
ari e in a. multiprocessor computer and 
liows how you can ge1 high performance 

from very imp e computing clements. • 

Special thanks 10 Ed Nisley and Merrill 
Lathers for.their expert colllributiotJS to 
1hif project. 

Editor's No1e: Steve often refers to previoos 
Circuit Ccl lat articles. Most of these pa t arti­
cles a.re available i:n book form Crom BYTE 
Boot , McOraw·Hill Boot Co., P.O. IBo1i. 
400, Hightstown, NJ OS250. 

Ci.tm:ia 's O/'Cll.it Cell.cir, VolU.me I cove 
11.rticles in BYTE from September 1977 
lhroogb November 1978. Volume fl c.overs 
December 1978 through June 1980. Volume 
mCO'i'efS July 1980 through December 1981 . 
Volwne w covers January 1982 lhrough June 
19r3. Volume Vcovers July 1983 thl'QIJ,gh De· 
comber 1984. Volume VT C011ers January 19&5 
lh:rough June 1986. 

TbeR is a multiline Circuit Cellar bulletin 
board system (runnlog TBBS 2.0M) !hat sup­
ports pasl 11.nd p~DI projects in BYTE and 
Tnl:. Yoo are i:.nvil.e>d 10 call and ~change. ideas 
and comments with other Circuit Cellar S;Up­
porters. The 300-11200-12400-bps BBS is on­
line 24 hours a day at (203) 871-198.8. 

To receive information about the Cixcuit 
Cellar Ink publication for hardwate de­
igners and de>o'Clopcn,, please circle lOO 

on die Reader Service inquiry card al lhe 
back of the magazine. 

Stew Ciarcia (pronounced "stt-A.RE­
see-ah ") is an elee1ro11ics engineer and 
compuz.er consultant with aperi.ence in 
process cmurol, digi1al de.sign , nuclear 
instrumentmion, a;u./ product develop~ 
m4'nt. The author of seveml books on 
el.eetronics, he can bt reached on B!X as 
"sciarcia. " 

Your questions and comments .are wel­
come. Write to: Editor, BYTE, One 
Phoenix MUJ Lane, Peterborough , NH 
03458. 
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HANDS ON 

SOME ASSEMBLY REQUJRED • Rick Grehan 

AN OVERVIEW• OF OVERLAYS 
Often the onl:y option 
for large programs! 
overlays permit 
memory to do 
double duty 

S
ometi.me:.s, as I it. nearly c.. omaw 
tosc before my CRT waiting for 
a compi.latioo to finish, I dream 
of a wodd of l.imitJcss RAM . ,~ 

bit microprocessors with fJat addres 
spaces , and mult iplatter oplical di k 
drives. In a world like that, ] might not 
have wriuen lhi column, because we 
wooldn ' t need overlays-hardware and 
software hemes that swap po.rtion of 
huge programs into and 001 of memory. 

But .in the real world, we do .need o:Yer­
lay , and we 'll probably need them for 
some lime to come. A long a people 
dream up programs bigger than memory 
will allow, overlay. offer the mean lo 
giYe a program. breathing room thal is 
tied to dik spare not RAM pace. And 
wiih RAM prices till climbing (at lea t 
~ I wr:ile this), who knows how irnpor· 
tant that may be in the future? 

Wben I Was Your Age: BASli 
A good- well, e y, at least-:place LO 
start i.n discussion ofoverlay i BASIC. 
Thal' .right , o.ld reliable interpreted 
BASIC (the example J' ll gi.,.e use: OW· 
BASIC) s.upports ove-rlay . Li ting 1 
hows a imple overlay ystem. 

Right off, you can see th · component~ 
common to all the O¥erlay techniques I'll 
discu : the root Oi ting la) and the over­
lays {listings lb and l e). The root pro­
gram i the ore (or ~rnel) of the sy tem 
and acts as a witching cellter. c..al ling the 
proper di k· tored overlay code imo 
memory. The overlay prooe c are in e· 
pendent of one another; for eDJDple, I.he 
mol mi.ght call in one ov-erlay to sort the 

contents ofa me, then call in a file-main· 
tenance overlay when- the sort h vi ng 
been completed- the user needs to moYe 
the file 10 another di rectory. The two 
overlay· execute in the same memory 
area (though at different times), so the 
e feet is that )'ou' ve doubled the capabil i~ 
ties of a single block of memory. 

The steps are a follow : 

l . Execute the root 
2. The rool loads an overlay into th 
overlay region. 
3. The root tran fers control to the over­
lay. 
4. The overlay does its work , the.n re­
turns control to the rool. 
5. The root does whatever housekeeping 
it needs to do. 
6. Return to step 2 as many times as you 
like . 

The comma:tld that BASIC us.es to load 
the overlay is CHAIN MERGE, which is 
souped~up version oft.he MERGEcom­

ma:od. CHAIN Ml ERGE. reads a BASJC 
ource file (which. mus( be ~tored in 

ASCH fOJm ) into lhe prog:ram a~a-pre­
serv ing the program already there , 
113.mely , Roaf.BAS~and transfer con­
trol to die overla;•. You can specify the 

oveday' entry point in the second argu­
meflit of CHAIN MERGE; in my exam­
ple, the entry po.int (and the :s.tan of the 
overlay region) is line 500. 

There a.re some problems with usi11g 
CHAI MERGE. Firsl, ince the over· 
lay files mu 'l be in ASCH. lhe loading 
proce: s · slov.~r than if the files were in 
comp~sed form. (That' s all yo11 need: 
somethin~ in interpreted BASIC to go 
lower, right?) Also, the CHAIN com­

mand resets the subroutine stack· if you 
try to CHAI · MERGE from within a 
subroutine, you get a RETUR . WITH­
OUT OOSUB error when your program 
encounter the a ociated RETURN 
ta.tement. This means that an OYerJay 

must return LO the root via a GOTO tate­
ment I.hat uses an expli.cil l.ine nmnbc:r­
1101 a. very flex.ibl~ approach. 

As usual , whM a piece of oftware 
doesn't do exactly wnat you want , yoo 
write a piece tlla:t does-no matter how 
daunting. 

Handcrafted Overlays: For-th 
Cons~ructil'lg yo1,1.r OWI1 overlay system 
for a high~lev-el l.ang11age is nol tha.t diffi­
cult, provided you have a clear pi lll.rt of 
lhe memory configuration Lhat an ppl i-

C'omitww 

Listing l : Overlays irz GWBASlC: (a) die roor, (b) the first ow:rlay, and (c} 
the second overlay. 
(n) 

100 RE ~~ OVERLAYS IN BASIC 
108 DEFINT 11.- Z, 

10 PRJ 7 Rthis is the Root. • 
120 PR.INT • Loadin9 overlay 1 ..• • 
129 REM *"' CALL OVERLAY l 
130 CHAIN MERGE •OV£RLl\Yl .Bii.SR , 

500 , .II.LL 
140 PRI '1' • Tnc Root is b a c .• • 
150 PRI~ t • L.oadin9 overlay 2 • • • • 
159 REM ~* Cl\LL OVERLAY 2 
160 CHA IN HER.GE "OVERLAY2 . BAS", 

500 ,ALL 
170 PRINT nthe Root ls back .'' 
180 STOP 

(b) 

500 RE~ •* FIRST OVERLAY 
510 PRI NT " ...Overley 1 . - . • 
519 REM RETURN TO ROOT 
s20 Goto 40 

(e) 

500 REM wjo' SECOND OVERLAY 
510 PRI '1 • ••• Ov ~ lay 2 ... • 
519 REM RUIJRN TO R001 
520 GOTO 170 
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LisU~g 2: A Forth moerlay syJtem. Forth f4mJ.s itselfto easy irzstallmion ofan 
uverlay handler. thanlr.r to thoJ language 's dearly t:kfi11ed in-memory 

structu,:e. 


0 VARIABLE NB~TES ( NUMBER O~ BYTES FOR SR/W 
0 VARIABLE. SOFF I OE'TSE~ INTO SCREEN ) 

SMART READ/WRITE ROOTlNE ) 

!Ulllo.DS OR WR TES nbyt.es BYTES TO/FROM SCREE.N S':'ORED rN 

SC'R AT OrFSET SllORED I~ SOFr . addr IS ADDRESS or BUFFER 

IN MEMORY TO READ/'flRITE. IF f•O , READ ELSE WRITE. 

SR/W ( addr nbytes f - - ) 

>R I SAVE FLAG I 

lll!GIN 


SCR e BLOCK SOF~ B + SWAP DUP B/BUF SOFF e - MI~ 


$~AP OVER - SOFF ! >R >R DUP R> R> 

R 

! f >R S~AP R> CMOVE 

ELSE CMOVS UPD11 te 

ENDIF 

SOPF I! -DU1? 


'l'IHILE 

+ SOF!" 8 0 SOE'F 1 SCH + r NEXT SCREEN 


REPEAT 

CROP R> CROP FLUSH t WRITE !7 OUT ) 


( STORING THE OVERLA'l -- 'tOIJ SHOU LD DO THIS f INTERPRETIVE 

I ~~DE SO AS NOT TO WASTE DICTIONARY SPACE. 

( !' IRS T, GET THE. WORDS YOU 'RE GO ING TO STORE HI TO THE 

~ OVERLAY LOADED, SET SCR TO STARTING 5CREEN I, THE': ENTER: 

~ 0 SOFF ! CURRENT @ 2 0 SR/W \ SAVE CURRE T 

l 2 SOFF ~ • <na > NFA SP@ 2 0 SR/l!l \ Si\\VE OVEIU.JIY S'l'AAT 

I !ltJP HERE SWAP - tm'!TES l \ CALC OF BYTES 

~ 4 SOFF NBYTES 2 0 SR/W \ SAVE OVERLllY s ZE 

~ 6 SOFE' ! NB'lTES ~ 0 SR/'~ \ SAVE OVERLAY 

I 

f NOTE: <name> IS THE! FIRST -- I.E., LO~ST IN MEMORY - ­

t ~ORD IN THE OVERLAY . ~~EN 'OLOAD' [NEXT SCREEN ] 

( LOADS THE OVERLAY. CO~TROL TRANSFERS TO TltE TOPMOS 

{ [I.E. , LATEST] WORD 1, THE OVERLAY. 


t OVERLAY LOAD ROUT! S ) 
O!.OAD (REMIS FROM CUAAS,fLY A.CfIVE SCR.EE!l FILE I 
0 SOFF CURRENT i 2 1 SR/lfi ~ REST-ORE CURREHT ) 
2 SOFF 0 SP@ 2 1 SR/l>.1 ( GET S'f.l\.RT llOOR ON S1'11.CK ) 
DUP I DUP START ADDR rnR LATER I 
~ SOFP I !UlYTES 2 1 SR/I>! I READ I OF B.'!T£S, ) 
G SOFF NaY es @ 1 SR/~ ~ READ IN OVERLAY ) 
NBYTES 8 DP ! t FIX DIC . POINTER ) 
LMEST PFP. CFA !EXECUTE ~ VECTOR TO TOI? k'ORO ) 

cation created by that language wiU ex~ growing region in memory onto which 
Mhlt at n:n time. In tile case of Forth, Ut.e. the ptogrammu adds the ddirulions of 
ru1Hime environment is well docu­ the execu.table code, variables, con.­
mented and, lllanks to Ille tructure of stants, and other more ·elaborate st:ruc· 
Fortb·:sdfotiom11ry. easily ac:cornmodate: rures tli11t ul1im1111.ely make up a program. 
a v.-wbble overlay ~eme . ([']]be using An definition. whether 1hey refer to 
the PC •'Cr.>i.on of FIG!Forl.h as disuib­ data items or execui.able items, arc cal.led 
uted by the Porth. Interest Group.) words. How words a.re attached 10 lhe 

I won·~ go into a comp.lcte description d±otionary is, of couJ"se, under lhe control 
of Forth; there are scads of books on lh.e o th.d inguage. 
shelve:Jl with pll!.11ty of room to Lalk about The s:Hnple overlay bandl.eJ thal I've 
the! lamg u ge . Forth• s p1 imary data built (see Hsting 2) assumes that you've 
slrll.Ct\Jre is iis: dictio11ary, an. upward- created a root program lhat resides al dte 
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top of the dictionary acd albove which is 
lhe. overl.ay region. To create an oYerJay. 
yoo .simply add WQfW to the dictionary 
(abo·ve the root) and save those words in 
overlay form. You can then FORGET 
(Fo:rth' s term for erasing words from the 
top of the. dictionary) tile words of the 
first overlay, define a new set of words 
for a second overlay, save the second 
overlay, and so on, until yoo' ve created 
al I the overl.ays your a:pplicatfon needs or 
untiJ your disk runs oot of space. Each 
overlay is stored on disk starting on a 
screen boondlary, and you select which 
screen. an overlay is saved o.n by storing 
the screen value i:n the system variable 
SCR. 

Once you. 've sa.ved the overlays oo 
disk, you can call them up at run time 
u i:ng the OLOAD word. Simply sto.re the 
screen number corresponding to the 
overlay to load in SCR a.nd execute 
OWAD. OLOAD reads the overlay into 
the overlay region, attaches it. to the <lie· 
tionary, and then tnmsfers contmJ to tbe 
ov-erlay's topmost -word (which has be>­
come the dictionary's topmost word) . 
Bach overlay is copied into memory at 
the same location from which it was 
saved, so the dlictionary must be in the 
same state al load time as when you origi· 
naJly built the overlays. 

In all fairness, the CD.mple I've given 
is not the final word in overlays for 
Porth. Several com.merciaJ products 
have. refined the technique beyond what 
rve shown. MicroMotioo (8726 Sooth 
SepuJveda Blvd. , Suite A-171 , Los All· 
ge: es, CA 90045) sells a complete line o 
Forth packages for a variety of micro­
computers and offers an optional relocat· 
ing loader utility. The utility's net effect 
is imilar to the melhod l've presented in 
that it allows your program to load a 
memory image into the dictionary. thus 
bypassing Fortb's time~on:sumi.ng inter· 
pre.tive phase. However, the MicroMo­
tion scheme allows relocatable ov·er­
lays-that is, the overlay region need. oot 
be fixed in memory-and is therefore 
more flexible than my example. It aJso 
has a friendlier user inte:rface; you doo't 
ha.¥e to remember sc~ns and offsets. 

The preoedling examples are overlay 
schemes tied intimately to la.ngua:g.es, not 
to a particular piece ofhardware or oper· 
at:jDg system; therefore, the overlay man­
ageme11t ocw.rs at a higher level. Higher, 
!hat is, than the assembly language level, 
where tlile ma.chine•s total resources are 
at your be.ck and ca11. Until it crashes . 

On th.e Metal 1: Macintosh 
On the Macintosh. when an application 
program zs loaded, there's no telling 

where .it wilJ end up jn physical memory; 
the application heap's hxation depends 
Oil the size of the system heap. wbic.h de­
pends on then.umber oflNITs you've set 
up on your Mac. This means applications 
on the Macintosh must be Jelocatable. In 
other words., all instructions I.hat make 

O verlay 
management can 


happen at a high level, 

or at the hardware 


or OS level. 


address referenee.s- brandi.es and sub­
routine caUs-h~ave to u e program· 
counter.relative. addJCSsing; ilie: effective 
address is cak11.lated by adding a 16-bit 
offset to the program cou.nter. The exclu­
sive use of this addressing mode restricts 
c-Ode siz~ to 32K bytes, sface a 16-bit off· 
set allows a11 address. reference withjD a 
wiDdow of ±32.726 bytes. But Macin­
tosh programs are .nm .restricted to 32K 
bytes. The secret to this i:nagic is tile 

I 
1 word 

Mac's segment loader, which is, in many 
way , a. tran parent overlay system. 

Macintosh application programs are 
divided into segme.nts of up to 31K bytes 
each. Associated with every segmen.t is a 
jump table, a collection of 8-byte ele­
ments. This jump table-i referenced off 
the processor' AS register, For a given 
segment,. there i oue eleme-nt for each 
externally referenced entry point in that 
segment Th oonteot of a jump.table ele­
met>t is dependent on whether or not the 
segment containing the associated entry 
point is loaded in memory. 

Figure la shows an entry for a.n entry 
point whose segment is not currently 
lo ded. When. tho application program 
performs a subrooti11e caU (or a branch) 
to that entry point, program control first 
passes to the MOVE. W inst:ruchon I.hat 
pushes the segment number onto the 
stack. Next, the LoadSeg trap is exe· 
cuted. Loe.dSeg re ds d:ie associated seg· 
ment 'n10 memory (in the application 
heap) and scans through tbat segment's 
jump table. altering the jump-table ele­
ments to the loaded staite, .as shown io 
fignre lb. Fi.na1ly , LoadSeg jump$ bad( 
to the modified ju.mp-table element (now 
contai11.ing a JMP instruction), which 
passes control to the routine the program 
was t:rying to get to in the first place . 

Since all jump-table entries fo:r the 
loaded segment have bee:n modified to 

«J'lllinutd 

Offsal lrom beginning of segmenl High memory(16 ibfts) 

- MOVE.Wi# <SEGNUM>. - (A7) ­

_LoadSeg 

b) 

S~ment number 

- -
JM P <address> -

High memory 

Figure 1: A Mo.cinioshjump-table ekmi!mfor (a) an entry point whose segment is 
nor c1Jrremly loaded and (b) an emry point whose segment is loaded. 
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include IMP instru.ction.s , .a11y future 
Jumps or call lo a. routine in that seg­
ment imply cause it to perform an extra 
branch on the way to its finaJ destination. 
The operating system has loaded the seg­
ment t:ranspa.rent1y to the program. 

Once the segmem i in the application 
heap the system. locks it; that is, the sq:­
me:nt is Ul'lpurgeable and unrelocatable. 
In most cases, the segment imply hang 
around until the application shuts down. 
But if loading segment was all that the 
Mac a lowed, not only would this sch.eme 
be prooe to system lockups under large 
progra.m • but M cinto h segments 
would not truly be overlays ( incc they 
cooldn't be O\ICrJaid!). 

Yoo can unload a Macintosh segment 
u -i~ the UnloadSeg system trap. You 
call llnload.'3eg by pushing the address of 
any fOUtine in the target segment onto the 
·tack and ~ting the trap. UnloadSeg 
just undoes the work.of LoadSeg, chang­
i.og tbe ju.mp.table e.ntries back to i.h.eit 
unloaded taite and marking the block. of 
me.mozy used by the segment as purge­
11.ble. T'he freed memory is now available 
for some future segment. 

Tl:ie beauty of this ~em is its trans­
parency. 'fhe ~cuting app.licatio11 is 
completely unaware of the activities of 
LoadSeg. The only work )-'OU have to do 
iB keep your cod.c modularized to the de­
gree that no routine grows larger than 
32K bytes. You don't have to worry about 
egment while you 're creating the 

source oode. If you caJJ a ubroutine in 
rmotheor segment u ing a JSR (ju.mp to 
subrootine) instruction with an aboolute 
destination, the Macinto ·b Development 
System (MOS) assemblu automatically 
changes lh.e JSR instruction's destination 
to the routiqe's jump-tabJeeotry. 

If you' m ci:eat:i~g 8JJ application pro­
gram Jarge enoo.gb to requ.ire multipl~ 
~nts, and it's time to link object 
modules togd;ber using the MOS linker, 

you i.11.dicate the start of a new segment 
using the "< •• symboJ iD the iDk-c0ntro] 
fie. (Typically, yoo'U only have to wor­
ry about thi ifyo111're worki~g in assem­
bly langu.age. Mo.st high-Jeve] .languages 
aulomat·e the proces of dividing the ap­
pli.cation into sc.grncllts .) Listing 3 hows 
a sample liok-coo:t.roJ file. Object mod­
ules Module l and Module2 are in one 
segment, Module3 is in a second seg­
ment, and Module4 is in a th.ire! . The 

The 

Macintosh Toolbox does 
much ofthe work that 

you have to do by hand 
on the PC. 

1ifiker handles the job of building the 
jump tables; once again, the Mac's Tool­
box does much of the "WOrk that yoo 
W'OU.ld have w do by band on the PC. 

On the MeULl 2: MS-DOS 
MS-DOS's EXEC function (JNT 2Jh, 
fu.nction 4Bh) lets an executing program 
load anothu progmm transfer control to 
it and then regain control wb:en the 
loaded program termina~es (the first pro­
gram is often referred to as the pannl, 
and the second is cal ed the child). This 
j . lhe ~many programs let yoo "drop 
into DOS'': They tr1UJSfer control. 10 the 
COMMAND.COM ~:m:igra.m via func­
tion 4Bh . Io fact, EXEC is i.he mecha­
nism by which MS-DOS Joads and exe­
cutes programs ( .. EXE and .COM 'les). 

Ustlng 3: A link-control file for 1Jie MDS linker, illU$1rot1ng the .commands 
14.wl to instruct the linhr on how modules are grouped lnm St:gm4ms. (This 
particular e.xample produces an e.xeCuJable wi.th three segmenu.) 

; Lln.lcinq multipl modul s 
;· on the ~cintoah 
1Start ;Prog~ st rt loc~t i on 
] ;Listing off 

!<'.oclu.1 · 1 ;f'irst cod.e modu l e 
Module2 ; s,ocond cod module 
< ;Start a new seqm nt 
ModulcJ :Third code modul 
< ;Yet anoth r segment 
Modu l o4 ; Fourth code modulo 
$ ;End of link 

Though you cooJd certainly use th is 
function 10 manage o~-erlays, with. the 
parent as the root and 1bc child as the 
overlay, this doesn't create an overlay 
structure i.n the same spirit as wha1 I've 
discl1$$ed so far. Specifica.l ly, Lhe child 
process is more or less an independent 
program, n.ot a collection of routines lhat 
the parcllt can caJI o·ver and over again. 
So 1've cll.osen.to use the MS-DOS mem­
ory allocation capabilities to implement a 
modest overlay sy lem. 

Figure 2 shows the o\i'e!.rlay system 's 
memory map and segment register as­
ign.ments. You'll find a template pro­

gram in. listing 4. When the root p:rogxam 
is loaded, EXEC allot pace for the pro­
gram's code, dat.a., and stack segmerits. 
Unfonunatcly, EXEC gets carried llWllY' 
with its aUocation and gives all available 
memQry to the program, starting wilh 
that p:n>gra.m's PSP (program segmr:nt 
prefix, wh.icb ill a 256-byte area. that MS­
DOS loads at the base of any execu.tiog 
program; it bolds system data .associll1ed 
with that program). In figure 2, the PSP 
would appear bel.ow the root code seg~ 
ment. So the rool program· s first.job is to 
return any li.nused memory beck to the 
operating system. u does this usins the 
DOS INT 2 lh function 4Ah ("shrink al­
1.ocated memory block"). 

Referring to listing 4, }'Oil can see th.at 
I'~ defined a dummy segmen.t called 
ZSEGMENT. furthermore, I've used 
the .ALPHA directive, which tells the 
assembler and linker to load s.eg.menls 
into memory in aJphabetical order. This 
means lha.t ZSiEGMBNT will load high· 
est into physical memory, and since 
EXEC always. puts the PSP beaeath the 
e.ucuting program, Jcan de~ermine bow 
much memory my root pmgra:m is actu· 
ally using by subtracting the PSP's seg­
ment offset from ZSEOMENT's eg­
meot off et . Fortunately, EXEC also 
loads up the ES regisicr with the PSP 's 
segment, so calculating i.he program's 
memory is just some easy math lllat ap­
pears at the front of thc. listi.ng. 

ow that the program has returned its 
urmsed memory to the operating system, 
it' time to ask for some back so there is a 
place to load the overlay. DOS INT 2] h. 
fu.nction 48h alloc.a.tes a block of mem­
ory; you st01e the number of ~phs 
06"-byte blocks) you want in.the BX reg· 
iste:r, and function 48h returns an initial 
segment offset in the AX :register. The 
program in listing l saves the i:nitiaJ seg· 
ment offse1 in OVSBG (which it uses 
later as an indirect pointer) a:nd the ES 
register. The memory map oow looks 
Like the diagram in figure 2a. 

Meomory is now set to a«:epl the ove:r~ 
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(•) b) ... ... .. 
Overlay 
segment 


.____ ES 


0v~r111y 
segment 

CS.OS 

S1ackStack 
segmenisegmem I_.. t .____ SS 

High 
memory 

Root data 

segment 

Rootd la 

seg.menl 

-+-- es~OS 

RoolcodeRoot code 
segmentNgment ..,.__~cs 

, ... .... 
Figurt- 2: Memory map for CUI overlay system under MS-DOS. (B) Thi:s part shows 
1h·e segment regislu assignm4nlS while the root progrom is executing. When rhe root 
calls a routine in rhe overlay segment (b), the DS and ES segment registers are 
n1tapped so rhat 1he ove_rl.ay can access ilS .local memory withouJ having to perform 
segml!nt averTid.es (ofcou.rse, since the averloy is executing, the CS register points· 
10 rhe Olleday segmt!nl as well). Al.so, since overlays and sJz.e rotJl htJ"to!e tJccess to the 
root dala segme.nJ, thal arl!a could be used as a communica1ions area for nie.ssages 
larger than the stack can comfortably handle. 

LlsUng 4; Template source code fer performing overlays under MS-DOS. 

. 
; tu:rl'l on .,_ pha orderingr o f seqrment:s so 
; ZSBGMENT l o 1;b h iqhe~t i n memot"y • 

. ALPHA 
ZSEGMENT SEG NT PARA PUBLIC 
ZSEGMENT ENDS 

DATASEG SEGMl'lNT PAAA PUBLI C 'DA'l'I\ ' 

: Overlay f iles pathnames 
ovr AM DB 'OVERLAYl. OVY ' , 0 
OV2NAM DB 'OVERLAY2 •OVY ' , 0' 

; Po i nte for ind ire ct c 11. OVOFF 
; i~ r.he o f fs.e t o f t he fi:rs t i nst i:uct 1 011 

; in t he ,overlay to ex cute. 
OVOFF DW 0 
OVSEG OW 0 

; Overl y si z. in pan g raphs . 
OVSIZE EQU 10 0 

OATASEG E:Nt>S 

STAKSEG SEGMl::N'l' PARA $ f 1\CI< ' S1'ACK ' 
DW 8 0 DUP 111 

Stlll<SEG B. DS 

Modula-2 

oomplkn for PCs and 

compatibles 

Taytor Modula-2 

• un!ldlild .... '11 1111111tllliilon 
7,lm-IO,® 

• excellll C>Odil 
MilHllmOllllr 
bms\SBO~ 

$900 
$10 

liierei!DI of· ~ 
~ _- !liOOb IOr M2SllS ­

biWI b' IVIJ aaw •112.SDS __ 
b""illPllOlb~ llll~~~

•
Dlnlldllb 
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"EXACT TERMINAL EMU:LATlON 
AND COM MUNICATIONS SOFTWARE" 
1 

• PRECISE EMUtATJO OF THE 
DEC VT52, VHOO, VT102. VT220 

• EXPANSI ON MODULES FOR 
I OVER40 EXACT EMULATIO S 
I• 9 FILE TRANSFER PROTOCOLS. 
: , • EASY TO USE. QUICK TO 

INSTALL , ANO MUCH MORE 
• IBM PC , XT, AT, PS/2 
FOR IN,fOR,MATION 
B00/ 548-9m 

• ,,.._,. ... >M ... MMI, 

IG,TT,-~­
-·-.IJ'IJ)~ 

- . ... llA"­·- --· ~--­...._. _.,,...___-­• ~l'""'ill Dlaola.·--..- ­ IUD...,._... Iii iliXD. im;_ tif 

•Mwi..lt!n ... M'........ T-
~1i1 ~ ...--~.,~-­ ... 1~ 
.~.._,._~~, I LA: t1iHOllJ 
·~Ciad: ihm; •)lt u:Jt:z~I· ~~~' 

• n..llliM Y'.. t..-11 am... •·~•+MY~• t:i-:il 

-~ -m-U..·S-.---s-. 
(20 1) 994 - 6669 

I.It* ~... G<aplia.. hi;. 
<I Spatow Dt,. l.M".QGon. fo(J IWl9 

Statistical Software 
for OS/2? 

OfWU:l'B 

Gmcral StatlstkJll Analysis 


Fonca.9tlna and Moddlng 


Quality lmpn>vement 


To find out nt()ft! conlact: 

Sdmdfk c pu.tiD& Ass4datts 
IlDCdil. O;oter, &lite 106. . 
4513 Uaa>bl.A'\laluc 
....... DlilliOll 60532 

T~; 31~~1698 

HANDS ON 

SOME ASSEMBLY REQUIRED 

CODE:SEG SEG NT Pl\.RA PUBLlC ' CODE ' 
ASSUME CS :CODESlliG,DS:Oll'l'l\SEG 
ASSUM£ ss : STA.KS~G , 2S: NOTHING 

S'l'ART: 
Set up dat ll se-qrn~mt reg he -c 


MOV AX, DATASEG 

MOV DS , AX 


Deallocate any memory the root is not 
u.sinq . 


MOV AX,ES 

MOV BX, ZSElGMEN T 

sua BX ,AX 

MOV AH, 4AH 

nn 21H 

Get rnemo1:y for the ovec l ay. 

MOV BK,OVSIZB 

r-tOV Afl , 4 8H 

INT :;irn 

JNC IAII 


A.llocatlon failed 
If control COllllQ s her · , there was 


... either some en:or or not enou9h 


.. . memor~ for th allocation. 


.. . Ec-ror code 111 in AX 

; 11 Uoc:11tlon work d - se9ft1Cnt h in AX. 
; Save AX in ES and in jump polntec- . 
1..01 : 

MOV WORD PTR OVSEG, AX 

MOV £S,AX 
Load ln first overlay 


MOV DX , O~FSET OVlMAM 

CALL Wl\D OVIJl.Y 

OR M , AX ;Ok: 

JZ L03 


; Overlay lo d tailed 
. • . If contro l 'comes hec-e , the .fi rat 
... overlay failed to load . 
Overlay irncceeded - jump to ove1: l ay 
Not : We as~u100; the f ir3 t executable 
instruct ion in the overlay i s at offset 
O. so we don' t l oad OVOPF. 

L03 : 
MOV BK, ,OFFSET OVOFF 
CALL DWORD PTR [BX.l 

Ove:i:-lay returns hel:"e .. 

.•. Root c n do wh~t it w11nts to 

••• h e. 

Lo.td in sec:oncl overlay 


MOV DX, OF"F?SET OV2Nll\M 

CALL LOA!> OVLJl't 

OR .l\X, AX iQ'it:. 1 

JNZ L0 4 

Overlay load fai l ed • 
• . . If control comea h r , th 5 cond. 

.•• over l ay f !led to load . 

Over la.y l!luccoeded - jump to overlay 


MOV BX,OFPSBT OVOPF 

':ALL Oi40RD P'l'R [BX] 


; s cond ov rl~y re urn~ heie • 
• • . 	 Root. can do !olh · t it w. nts to here. 
Release the ·memory we qot. wi~h ALLOC HEM. 
Not e : ES must contain the sei;iment of- the 
memory to be relea~ed - - in th i s case it 
al ready does. 

MOV AH,49H 

WT 21H 




HANDS ON 

SOME ASSEMBLY REQUIRED 

XOR AL ,AL ; Clear etut"n code 
; R turn to DOS 
LXX: 

MOV AH,4CH 

! NT '11H ;By 


LOAO_OVLAY - Load th ov rlay filo into 

me·mory . 


ENTRY : 

DS: DX: Pathname of file to open. 

ES: s i;rm nt to loAd overlay i n.to . 


EXIT: 

l\.X•OifOK 

AX • errorcode if f ai lur 


LOAD OV!,..AY: 
"Mc>v AX, JoOO!l ;op n fil for r a.dln9 
INT 2 H 

JN•C LOO 


;Open fail d 
l\E.T ;Retu i:-n vi th error code 

; D t ermine the file length 
t.OOl : 

MOV iilX,AX : File hand l e in :ex 
XOR ex.ex ;Offset h o 
XOR OX,DX 
MOV AX,~202H ;Posit ion to EOF 
WT 21H 
JNC LD02 

; Po:s.ition failed 
RET 

;~!Tiber of bytes in file is, in AX i of bytes, 
;AX+l sinoe AX is an offsct i. 
; Note that. t.hia assumes the file we' re l oad i ng 
;thAn 64)( b i g, 
LD0 2: 

PUSH 1'X : Save f,l. l esi-ze 
XOR CX,CX :0 f!Set 1:!1 0 aq ln 
XOR OX, DX 
MOV AX, 420 0H : Re wind he f1 le 
INT 21H 
POP CX ;Get fileaize 
JNC l.003 

;Rewind failed 
RET 

; Oli' read th fil into eh ~ · 9 nt pointed 'tO 

LDO J : 
we ex :MAke 1t pi:oper: 
l:'USH OS ;Save our data :segment 
MOV AX, ES 
MOV OS,AX ;OS is ES 
MOV AH,3FH ;Re4d f ile 
INT 21H 
POP DS ;R tor OS 
J NC 1..004 

;Read fa :Uod 
RBT 

; Cloa ~he file and 90 home 
LD0 4 ~ 

MOV AH,JEH ;Cloa 

I T 21H 

XOR l\.X, AX : All 's wel l 

RET 

CO'OESEG BNDS 
i:!ND STl\RT 

1 !!1. ,,.Ct\ldly 

is le11s 

by ES 

Anew concept ID •naging 

Megabytes 

of memory 

IX-BoX.* 
Halle you ever spent hOUIS 

- seardlfng tor a tette mts. 
bUl caJ'l'f <'Mirn-M,_PI 

- IOO . b- an Mll-'°'11 

memDer tWt of? 
- Im ing down a Yiffable wfllcti was nr all· 

sed somewhere rni your programs, and whlci'I 
Is now causing them to crash? 

- rummaging lhroug/11you ultra·modem data­
base, simply because you omitted 1:0i define a 
simpte nset • · g it up? 

- seare11 I r:ature ndex tor .a.rt tugently 
needed · 

! ~-Box m111ns1ant1y oo a11 
COl'l'eSOIMence, addl'eSStS, programs, 

wm..ses - In facl, anythillg aml 
llDred on yuur comf)ute~ IX-!BoX 
datumenl ~ requ re r1 seconds, 
cany out any necessary chil'lfles 

ff-in editor. What moil! could 
? 

IX BoX is m re than a s mpJe rmorma, 
tlon retrtanl aystem, ·~t it ooly costs S275 

Demo costs $10 
• ,IX·BoX 11rdda m 0 SnaJk /JG, Zlirfd'L 

Farsight 
Once )!00\'e used Fa.rsigh In rated soft· 
ware package, you'll know lhe run or 

and exploiting Megabytes of mem 

manager, WOOi processor..,_.,."P.!"!~• 
lhef cost 011 y 
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H ANDS ON 

SOME ASSEMBLY REQUJR.ED 

lay . Sobro.utine LOAD_OVLAY reads 
an overlay file into the ~rlay segment, 
and si11.ce th.e overlay segment has been 
stored into OVSEG, it's a imple matter 
to elliecute a far subroutine caIJ into the 
overlay code. 

You'll notice that the example I've 
given as umes that location 0 is the o·ver­
lay' s executioo ent:ry point. Thi is sim­
ply a requirement that J'\'C imposed for 
th i wimpJe-n-Othing you ha\'C to ad­
he.J'C to. You can get as elaborate as you 
wan.t with .how your root program tran ­
fcrs control to O"i'erlay ; for example, yoo 
might have a jump table at the beginning 
of the overlay for multjple entry point . 

Llsti~g 5 i the ou:rce code for a possi­
ble overlay. It ook a lot like a .COM 
program-one segment, no apparent 
tack-and, indeed, you build it as you 

would .COM program. That is after 
you assemble and link the program, you 
pa s it through BXE1BIN to creat.e a core 

O verlays 
are more or less 

a kludge, a way around 
a problem. 

image file. But th i program ha no ORG 
lOOH , as a .COM program Y.oold have at 
its beg'oning. Tbis is because .COM 
programs require tb.e ORG lOOH to 
make room for the PSP, nd since the 
program in listing 5 is n'Ol a tand-a one 
program, it n~ds no PSP. 

Finally , notice that the overlay' s first 
job i to swap th.e DS and ES regi ters. 

Listi~ S: Sample for an averlay rhat can be loaded by the progrom 
de.scribed in listing 4. 

; ov rl y file 
; 
OVsEG SEGMENT ?ARA PUBLIC ' CODE ' 

ASS U!"!E CS : OVS&G , OS :OVSEG 
ASSUME BS:NOTHI NG, SS: NOTHTNG 

; Fic 3t , $W&p ch content~ of ES and 
; DS 30 tha our ~cqmcnt 13 in DS and 
; the ~OOT p r oqr•m' s dat~ segme n t is 
; ln ES . 

CALI.. SWAP DSES 
; Tell every one we' .re here. 

MOV DX, OPF StT OVHBLLO 
MOV AH , 9 
l NT 2 1H 

: Put OS and ES back . 
CALL SWJ\PDSES 

; P:e tucn t o :i:-oo t . 
RETF 

; Swap DS nd ES e9lstor . 
; Usc3 AX and e.x. 

SWAPDSES : 
MDV AX, DS 
MOV BX, ES 
MOV DS , SX 
M:>V ES ,AX 
ll'i 

Oa t;i. fo l l ows . 

CR EQU ODH 
Lil E U OAH 
OVEELLO DB ' He l l o f rom ovorlay 1 ! • , CR , LF , ' $ ' 

OVSEG SN!>S 
END 

This eis !he DS regi ter to the O\oie.rl y 
segment so lhe overlay can a.cress its 
rocaJ memory (see figure 2b). Arni s ince 
the ES regi tier oow points 10 the root' 
da:1a e.gnienl , the root and the <>'•erlay 
can agree on a oommun.iication are.a in 
that egment for data e~change .. Of 
course, before the overlay e,xits, it hu to 
wap OS and ES back. 

You can make as many overlays as 
your disk dr:i¥e can bold. Thi scheme 
hould be particularly handy for a 1.ermi­
nate-and~ t.ay-resid.ent program that you 
want to hang a passle of furores on with 
min.imum memory expense. You could 
create a root program that sets up an 
ove:rfay block and imply play menu 
manager, loading in one overlay for an 
editor, another o¥erlay for a l.erminal 
emul.ator, and yet another for a spel Iing 
checker. 

Overlay Exit 
Although lhis column hasn't been the 
final word on O\'Crlay , l h<>i>e it nas 
given you some idea of tllei r utility. Keep 
in in.ind that overlays are more or less a 
kludge-a way around lhe problem of 
Large (or numerous) programs Lrying 1.0 
survive in memory limited eith -r by size 
or by processor arcbitec~ure. More o ­
ph isticated operaling ystems-Unix, for 
exampk- sport virtual memory man­
agement that handles O\'erlays bentath 
Ille applica.tion program; users don't have 
to worry about overlays at all. And when 
the day comes thal we all have 32-bil 
CPUs and memory mana_gem Ill u11i1.~ 
and virtual memory Operating sy: tern in 
the micro-computers on our desks, 1.ltal 
paradi e J spoke of will be a reality and 
we can lea¥e worrying about overlays to 
the system programmers. 

But until then. . .. 

e tMooth 
I'll look at a keyed-file sy: tern : rapid 
data retri val for those monster hard di k 
drive comi ng down the pike . • 

[Editor' note : Li tings ro accompan. 
this article are available in a variety of 
formats. See page 3for details.] 

Rick Greho.n is a BYTE senior rechnictJI 
editor al large. He has a BS in physics 
and applied maJhematics and an MS in 
compuler science/malhem.atics from 
Memphis State UniverSi:y. He can b 
reached on BlXas ' 'rick_g." 

Your questions and comments are wel­
come. Write 10 : Editor, BYTE. One 
Phoenix Mill Lane, Peterborough, H 
03458. 
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~ 8' znd•~.;e-U,il¥ddllta. EJ!. 
llm..«-"-!i.Wlll> Utl~SQ~ 
pOltl Al . KlfiiUOl't. Ult. l/fyM. R$Z32- s.. 
pona Alli:I)' PC.f£ ~ ..._.. ~ 

30 d*Y s b.td<. 
Worthington Dala ·Sc0l11tl:ons 

.fl74 . :!l SaraOuz: CA ~ 

' (80013"1~0 "' CA:; tol.Oll l 4- \ll 
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BARI CODE I BBS/ PUBUC DOMAIN CD/ROM ­

COMP,L£1E LINE 
OF BAR OODE PRODUCTS 
• Plln.1Sar II • PdntBer Sortrolil1a 
• PrhitBilr I • ·Oodlt'Sc;811 Zllff 
FREE BAOCiiillfiES (911) 8a2-4840 

Bear :Rock iOftWar- Co. 
SOH En1*11plf•• B~. Piat:.nlllJ.. CA iSH.7 

!nqulry 7f;I. 

1nq111iry 589. 

PC BAA CODE SPECfAUSlS 
a:..r _,. ... I'll dtllO....O rot - ~blt. 008! 

d&Hrllry Uioka bybNrd ' 
~tnmllliilnlKa-...~a<'-..._ 
MIO, po.wtilul Bii' coo. arid,_ i;ftninD ~ 
G!:MI Mrrllll)I 0..1.. ~.,.. 'lll!llCo!TI 

SHIull Scle nUflc System• 
tSIZ1 :!Alli, Sul• 333, F11dn1ond, WA 99052 

2~~1:-11.vet: 

I q,ufr)' 590. 


3501 BYTE DECEMBER l9 


Inquiry 591. 

CAD/CAM 

PHOTO PUJn'INQ, 
- pi! !l!!WIWarli l5dll lllii ot lll1i' AS8! ~· 
PllGi:i Plal · · ·iyp. ~'II--- on 
.tJJ:1r · - ,_ ~--~ti;.' 

& ·. aw- lol&«l$bmill..arilndi m-ii 
~a-· plill l"zJll" _.WA lal'l -twlll. 

C..tbt--. 
K!EPRO CIACUllT SYSTEMS 

11inicn,. r.io 

1~~ 11-314443-1600 In MO 

Inquiry 592. 

lnqul ry 59G. 

CASE 

Affordable CASE 
4 ~~In Computer Aided _ neer­
lng li:'w dMll:PllO PCIDOS _ li:Mllll _C 

leJ'lli! ~ • .nleltne c C:OO. lot 
~ Mii "''" d app&:arloo&
~ docunaiil, itld diai\)t -iy. Ma;r; 

Li'- FOt ml1Jj QOmpl!M.-$29500 MCM5il 
Ama Hs l'nc. 

5&3 ~ - YI CIJ'411 
{611ji :165-545411 

rnqulry 594. 

FliNtTE SDIJE PROGR:All OOMP LIE.RS 
Deltt!Op ill! d~•n1 soft-re tllt.r, 


u _•Uhl prog,r1m• ·lht: ex.cut• qulcur 

6 UM· il'on rnemoll': Mllh a. c, C. 


Fmriln a. Pl1e1I. 

p ~ ~. R . 1'311 ~~ Dm U+ 

~GDCl!AIO!* ­ jW.lill-­
A'i'E-«J' 50:2!1 essau Cilde. Ottaoo.:i 
~FIPO~TUI FL32lilOO (4Q712'9~0 

l11quiry 596. 

.IOl!t'T APPl.U:lAf\IOM Di..Q ' 
t1nd PROTOTYP&NO WOFll<ll'.INC:H 

.,..,.~ lltduci lillU'~~ knprllYI ~ 
~ Gh!t ....,. I hMdil an fNI b IM 
l)!Dm. Bu9d I fllhQ'ldl'IQ mQ$I 01 111 l)'llam fn 
JuRnoun.JIC.llMTO it• io _ Md 
'!i'ltN liw ~ t« :l(l!U. IFIMl1ltll. 

Kan:ech. Inc. (416} 656-2032 
-~ ........ 1llib'ilil,O-,CIN!daWl!CM 


ln;qu ry 596. 

lnqu ry S97. 

l 11q1Jlry 59& 

COMMUNICATIONS 

Bl-Dl11actlonal' FUe X·fars. 

Inquiry 500; 

Inquiry 601. 

COMPUTER INSURANCE 

INSURES YOUR; QONIPij'TiER 
~~ ~a1.---. 
m.a ricl pwd1llHod ~Al M sa!I I 
)NI~~~~ 
--~ no~ OI tq~ l*Mlld. One c.11 
dOM 11.. Cal 11 linHC Pl'!I ET (SM. Q Ill !) 

TOLL FREE 1 800-84•348 
[l.m~ 

SAFE'M.R:E, TIM MUnfi(:4_Ag nc:y rnc. 

Inquiry 602. 

I 

1 
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COMPUTER RENTALS 

RENT .AL$ 
:IBM: - A:PPL!E 

s179_~=0M~ 

llillll Pll2 uo.Jll 3®86 800 PC-IRENTL 

'-~------------' Inqu:1ry 60G. 

CORRESPONDENCE MGMT 

COAAE8PONDl!NCliYANAO•U NT 
M11 1Mllwgement 1for· bill)' ~ (l!liu,. ~"*""" ' lllM. pop up "*"' ~~ 
ileildl - ,,.. l*J(l .,,<I '*111 ~ Niill word, 

Mid: mde Nillewl. IBMI PC, ¢CIOt Mol°ll!Of. 

.000.000 -- 'LIS$i890, o.mo 'US$30. 

Knowledge·V.npud 
32 IOn liiar111 Ot. GildJinnli. Old. "680. MJ$lRAUA. 

f079} 11Bi3031 

tnq,uiry 604. 
-

CROSS ASSEMBLERS 

CROSS ASS:EMBLERS 
Univer.lal tinker, librarFan 


Targe1a tcw 36 Mlcroproceuon 

Hosts: PC/MS oos. mlcm VAX, VAX .BO(IO 


~loped a.nit !Uppoi'!ecl QI: 


ENERTEC, INC. 
IB()X 312. ~ 'f\tlo '19448 

~1$-36-2-0966· lllCNISA 

Inquiry 605. 

lnqujry 606. 

FANTAmc &JMULATORS
•r;;oo ... .,..,_,, __"_...,....,,.. _ 

""'1IAliaol lndlldlng AU. MODES GI ~ 

-~''*'~ICE. 
CROSS ASSEMBLERS 

w.-'111ol!O'!l.m1n.~-1Z111­

- '1!1-"­
Lt•r Com Comp1_. · 

~""O ~~ M l.t.-. CO 5 

CROSS ASSEMBLERS 

RE!LMS 

Pn &le 6719. San1Jme,, CA Q5; 50 


(401) 35'-t210 

M0\11$11 TW;ll 91~1<1 AMEX 


l'nquiry 609. 

Inquiry 610. 

ZBOtHD64f80 
St.A~-~1run.inPC-ate 
~il*ii rill Mk:IWClft MeG'l.80. Si~ bf 
~ afod . t WI liiYt Cl't'M 11m~ 
'*!15.b'P(:. l,lp1111Uml!ii.l80ctoelt~.­
lng Ill $2A.495 AlllO 23i:Ml:iD64mo C compillln:. 

Z~o.rld 
tm ~ ...._ Dwoll. CA 9561CI IJll) ~ 

~---iil'l-tlr.I. 
Inquiry 61:1, 


DATA CON VERSION 


MmA COHVERSIOMroAiA TMNSLA1CIN 
- ,,._ • .,~~ t:tt.ueil'~ 

---..~.-----... ­:.=.::- -=r11o~l~",,":::.: 
~u:r~~::o.i:-­

#ll<llN .. -,i 

CompuD•t• Tran•l•toll'$, Inc. 
3325 ~ llM.. SUM 1llll2. w ~CA llOm 

(213) 381-4417 'fl-8"°41254251 1 

lnqufry 612. 

lnqu rv 61:3. 

DAT ABASE M'GMT SYSTEMS 

DATABASE MGMT SYSTEMS 

SOFTWARE KIT PACKAGING 
OEM~ I0 - (111 NWOltcl\"' ­
CIORl-al!lra ~~and~b' 
'iOAJI ~~Flom~ IO pnrl8d 
,,... CM!li!y~·~'PI~ 
Image - ~ Jli'llldY' Cal Oi' 'I/Ii' 

COMPUTER lOGICS LIMITEiD1 

<l.8A'S llNI RbBtl Urll 1<-tl. ~ HY .a.a3 
(716) 633·2810 Fax. ·(718) 633-2813 

Inquiry 615. 


DATA/DISK CONVERSION 


1QUAUJY COMVEJISIONS 

• DI*'< ••Scun'lng • ,..,. 


"TYPEWRITTEN $33, pot P6Qll IQ AS(;I
. 
•TYPESET ·&-2<1 poim l.11!'1' ~­

j"WP l'ormllb ...-Diel 
IMAGES 
~·~· 

1at Run 1Comput•r S.rvkeil rm:. 
1:!811 _,,,,,... !;Ula 5De. - NY 1iC1!01 

(212) 7'llMIOO 

Inquiry 616, 

O..t ti!• Expertise You Heedl 
llH&k/Dl'$k • TillWDl:t.'IC • OCR 

a.. 1<.000l0rmml 3\'.t, 6 . arairdl 91r.ld! 
mag . IO MBO.ntdl ~ bam9Jd 
~~ Spoc:i;1im lrl GIMl<rt­
- s-ny cm. Cll klJ lrnoa __._, 
Computer Convenliona, Inc. 
G!>8Q Bill<lf Ad Sia ' :s..i ~ 00. ~~ 

(019-) HG-1197 

Inquiry 617. 

D 1ISK CONVE1RSIONS 
,MedJlll IN!lllr ill>« Imm: IBM. X.-. DEC. ~I 
IM*r. CPT, Mlcam, NBI. ct .lll!oll ~ WS. 
MSiWAO, rm.. MM, 5-. OEC OX.~ 11, 
,lo:emc-Wl11tet, ASCII. 
FREE TEST CONVER$ ON , 
CONVE1AS&ON SPECIALISTS , 
531 MY! SL, Sta. 835. El~ CA ~45 

(2;13) 54H551 (:Z 3J H:Z-63 9 

lnq,ufry 618. 

DISK I; TAPE CONVERSIONS 

AUlOMATICAltV 


SAVE TIME AND MQNEY 
0-1!11»-­ ----Piao
-~~ l!.N! ~Mlaw oo maG•MI 

DIS!Ce-...... ' S.OOpor­
.... t:tt -ltllM'I' llof •--.- ­
CREATIVE DATA SERYICH 
1210 w ..._Na.~CA~ 

. t411t'I~ . 
.Inquiry 619. 

_____....,... fl:._...,8SOXO Cron A&:Mm'bMrl 

-""------·~-­='- ~r.:-.-..i=---..o:..ce.os.10.I.::--....::=... -s:-"cl:'l...~:.vll!>-·'ri"'f­ ~-- Md ­

--llC---·--l!<N;"Cl\<fl~- RAVEN Computer S)l9tem:t 
- mw. *"· .~ -$51Q {flt)~ 

DISK IN ERCHA!NGE 
SE1RVICE COMPA.NY 

DISC---lrl~ - ­~-*"1-..lind._Mflltldi-­·-- ­• .. iilicro & ~~ 
• ~. (!DQ. 1m'.i-:i ~BPI) 
• ~Cfll,,i - ooe..mooos. 'f&l(+. AJ.'!11, 

2 Putc D""9 • 'rNNttant, llilA irlUS 

sea na-oGso 
Inquiry 608. Inquiry 614. lnqul·ry 620. 

DECBMBISR l98S • BYTE 351 

http:COMPA.NY
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DATA/ DISK CONVERStON 
-

DISK DRIVES 	 ENTERTA,INMENT 

RUN HP SE.RIES 80 ____.,___... _PROGRAMS ·ON I M PC 

l'ldmrd 1115, M. It. IOI& a:. lillol PC. /i!I, P$l1. ~ 

---on·--'"'~'-0.l'lt 
"'l'l'...,._*i~E!ASIC--w• 
- - 'IO l'C'I M ..-r, CM 1& 

•09Wefl0 Software 112111M.:J5117 


-- MX :mJIM451'
0-VU. -Aot!J m.D..,., 

CONVERSION SERVIC 8 
ColMll tl1f 9 b'llc% maignellC tip& ID « Wom Ml 
100D IOl'lllall il'ICll.dAg Jlli", 5V.~ 8~ ~& 
\!Old ~ IO ~ llso 

IOI moteno_ flll1ldJc.:i1!0 OCR Scan­
rq ~ 
Plvar CompuU111g Servtces, mne. 

185 oo Hgts, Ad . Dept B 
1 BuflBla G1'0'le, IL 60069' 3'12 45M010 
!Inquiry 622. 

' --DEMOS/TUTORIALS 

DESKTOP PUBLISHING 

HIGH· RESOwrllON MONROR 

fnqulry 624. 

ScrMn Clptu!Wlmege M8nlgemtnt 
Collage Plu• 

Plubl h' ng UllllU.1 
~..--~iln9~flfliq) 
Ol)OM'~~~
EMS4D Mqm. Ind muchnudl lnDlll SIQ>GISI ~ 
YGA,. PS/l, <:CA~ iDd .MDA ... 

SUggested: RN.II pllce. only $89.95 
! Inner Medfa,. Inc. ~ .n15.,.. 
Inquiry 625. 

DISK COMPATIBIUTY 

IBM IPC'a US Mac DISK.S 
lil___ _ lftMl~Mf ~-­

l!il!I ~~ mo 1111 IBM.PC. t1ai1llmeanJ lllnll 

-·-'l'llU ·C!Clp)' D'l'mm, - ~ ln­·ltla!Ln. ar delel9 M IM·MK d.._, Wll!rb 
With PC9, ~~ mid com ni..uq MY 
Ml-~ 

lHUO~ 

Miao lolut1o111 Co~~ 
132 I" ~.....,. ~ IL ell~ N:nllf.-MU 

H'ARI;> DUSKS 

MN8129 110 9 2SMS- se9i. 

MN938CE 338 B lllMS ~­
M~ 71i 11118 28MS $545. 

MC1~'!i 100 Me 23MS $1299, 

MC133\5 1'1 M8 211MS ~ 


ST4098 00 MD 2BMS S$21i, 

ST251 40 MB <!OMS '320. 

ST<!51-1 .tO MB 29MS S3'l'9. 


CPU l1NC: (714)' 870of033 

nqulry 627. 

PS/2 DRtVES FOR 1PC'a AT 'e 

COm - - llPC , • • U2ii 

CQml*iKJ!W • • • . • . ... . Hff 


&! ii~ CilnlrOlltn-fiO ~ 

.SQppoiUI fflQ d'!Mi-Md IOm!Mi. I.IQ )'Qllf 

com~ UM PSl2 l,4M nJ)hl;j.-1 

Cjjl IOI: lvillin~ 811 ilniK 


Micro Solution. COmputer Producb 
m w ln:d> 0oo-. 11. 11111 s • lftN.Ml1 

Inquiry 62l 

DISK DUPLICATION 

t11quiry 629. 
-

DUPL ICATION SERVICES 

SOFTWAR DUPLICATION 
• OMS.~ • ~Su!lflM 

:~~- : ~::=:nd 
• COrr>J«)INt ~ 

SAT18M.CTION GUAAANTI!l!!D 
600·222-0490 NJ 201'-462-7628 

M !EGASoft 
' l'llllm ' ,,.,.111.jllllll .... - ,Jill. 

Inquiry 630. 

ELECTRON IC PROJECTS 

Inquiry 63 . 

ENTE IRTAINMENT 

**CHESS SPEctACdLAR!* * 
M•·--~IOl'dli9 ~­
Gll'll.l<ICJli,-..,~lllli'Gl-EOlllD 
·s..i--.11i1. ~--~'!"'It 

- ,.,.,_, ~ - 5"*' ­- . -0!!--.MUCH ~- I~ ' 
- $34.a!I ~ LZV· ...._ ~ 

CUBE M1tcrowst.em1 
l'(1 8- 25oo1, Owdand M, KS Mm 

(913) MM747 

CHlllSTMAS SPECIAL 
~ 11)\!t' 8VICKJACI( l!'Vllrlm ·b IBM PC w 
~~· ~ "*'*Y· 
• 	 Dolfllo ~· • ••••• ' ~­

Bl!lic ~ • . . . • . . . 115.llCJ• 
~~ •.•ROJICI• 

ildd $2.50 S&M. - dlsJUln8 -- Stnd·ci'lei!:k IQ: 

IBG &OFTWAR.E 
DliPl. II. ll'_Q flea~ eoa.-,, l'l DMZPDW 

Inquiry 633. 

NEMESIS Go Ma te 
Go. a oiunt al lilrilllllle ~ llM btm:i •Ml' Ill 

IP111e0.-ID<-ll:til!~~Mlfll'o:in­
tlellf Go ID l:.IM - al.,.,..,._~ 
itliiii"I-~ dr#$&• oanw"'• Go • 
··-of--~~~ IU;o .....~ 
" II' ...... - ~Iii Go. IMq lhl$ ,pn;onm.•• 

-d-~ J -e'ITEToyogo,, Inc. ni. ~ tn ~Ga. 
111-9.--~. MAIXlT73,,1911) 11WW. , 

Inquiry 634. 

8(11 programs for IBM!PC 
Games, quluos, lrtvl&. lltth 1111 rai. pl'O­
gnimming. 11K:linfq_un, how ro uie DOS and 
e:ios. AH In~1rut esMmbfy ,,,,~ ,... 
CllllCfiM _. cod• and tofiWaft lictNt. 
DISK1-.1GOK $5 720K se Book-$ e 

Z'Dfast electronics 
&De tine, Ll!xlngltln. KV --..2238 

l11qulry 635. 

FLOW CHARTS 

Fl.OW CHARTING I + HELPS 'fOUI 
-~·-It'd IJlill - -CIW!!l'I 
11:• • 0.---P!l<f-- - ­_._ _ !!lwtlk _ _..,._ 
cNrl: -0 ___._._ - ­
:i!ll--115---*l'"'-~&cm­

PATTON • PATION 
810..0...llMl , S...-CA~ 1 

1-4J00.15.25-00U (Out:sid CA) 
408-629-$376 (CAA.nl'I) 

linqulry 636, 

Inquiry fa!. 

HARDWARE 

R•dt~MounNd AT 286 or .388 
-.~~-Oomm.­

PJirW 10-tb110'8~ 19" m:llO_,.~ Cfl\J--~-­....-..­
=-~o~si!=:-~~= 
--0 _,,.iip1113llO "°'--·-C­(516) 589m8666 

lnt•matlon.I 
Terecomrn1.1nlc.Uona :s.~~... 

lrw:iulry 626. Inquiry 632. lnqul ry e:aa 
JSl B Y T E • DECEMBER 1988 
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HARDWARE INVENTORY MANAGEMENT MEMORY CHIPS 

1PC ,CARDSIKITS 
• I bit Noc.rd, 0-W .m 
• II bil DIA ~. 04!V . S79 
• Fltlty dn..ot ci!!d, a ~!1)1.11$ t3f.) '1C9 
•· DIQ~ l!O (11 Ii\. lnpvi:.loutput) m 
•• J8 X'T CIQln~ I """°'1rtor $4'9 

• RIEE CATM.00---JYflll, Ill, COlrljMen 

JB 00MPU~TRONIX 
lltl& It llhd. ...... co ­

1(JOCI) 425-8586 

lnqulry 639·. 

lf!QUiry 640. 

BUY * SELL * TRADE 
Appl • Sel'Vioe ,Pans 


• ~as e S)'lil!lim& • 


P ·R - OWN D BK1ronte., lrte. 

30 Olemi!lls Jwenue, WallM!n. MA 021$4 

800·274-63:43 1FAX 617-891-366'6 
Servlc Center. 11nd De lel'9 welcome 

Iri!lu-iry 64 . 


HARDWA'RE/ADD-0 NS 


HOK MotherBoa:rd UPGRADE 
-AAM-.-..l!l~lllc!i-~­
- Clll ~on--'JiDN1 
dllo IDIWdUE>od-• clilpmon -~»••-a-- 2 'f' _..,,... COMF!lll...._ :!'.ona!! 
~' · "' m. . _,_ ns • 
._...y, PC; Mil·~C..ICl-""'"8Y 

-14 - ---Arlsto· Computei:s, Inc. 
SIOO ~ -., l:llJUl, -- OR111UCD 

~3)3! tNICll'lARJS1'0 

HARDWARE/CO PROCESSOR 

INDUSTRIAL CONTROLLER 

KD5201 CONfJIOLLER Wllff 8 

CHAHN!:L, ID 811' AID CONV£RTER 


lllli5Z Cl'\! 4ll!i( A,iM _, 
• Z,. l'IO • <1-. 9-ID bl ND c.,._., 

- poll' ,.._ '*' 
• Cln.aowll ~ C•ll\11 

· -~-~-·IJXIKU M DATA S 1RYIC:ES, I C. 

4 - c-'.I, ~ NJOMr<2 


~ f-.J --- fmi: [Dlt illU-!Mie 


S10CK-MA.STl!'fll 4.IJ· 
Qonutl4-pdo-.-, ........,1 


- · .llt lllkin> IHKH. 
--~ ._.. __,._,,,.,.,....---~ 
·--- •Bila// ­• c:..Od • - O!doo 'M'ol<>;I 
·I.I~~ • 0..l:Olly 
· "-~ "II . ~­• Op.,, 0..-~ • On 1- inql>rr 

~hdl Nl'cl'll 811 IMM &1r11i.-. 11!-Q.. 
.l'T'f-. ...... ~-. c;A l'l.1.­

inqulry 644. 

LANS 

Ml j101J aDIJi.JI 10 ipOlld 'illOtd.andl GI dalletll for 

Novell or a~COM?·- -ow..... DU!-ll"rIMlpor~'luo~U!Ollll-­

- - t•Mlltm- ~­
·~ -- -~ Qpi-.~ ·--"'~ - ­-...-­Database Spectalti.e.s (416) 652..:J630 

P.O Box 2976. Oaltiianel, CA 941118 

LAPTOP COMPUTERS 

LAPTOP ·SPECIA 1LS 
~· ~•t<leC'•~ SHAl'IP• 
NEIM Hlllll dli.M ~ lfli' 'iMldy ,400 L:r & 

bll tlOO'+" ''' ~LE 5 " OI :!\.\" 
ORNE ITS ic- LQ711JPS I ~ • 
DICONIX PAINTERS • 1lliS cll1I lllr T'IOOO • 2400 
&.IJO MOOEM5 10c ...... . Flilll rnllillll9 Md 
hf!odlY ~ For lJ;r,y Plldng cali 

COMPUTER OPTIO'NS UNLIMITED' 
201-'U-78l'll (l' ~. 9 ~iO Pl" ~m 1111111) I 

Inquiry 645. 

lnqufry 646. 

LINK
-lit _,_,,__..,.!UM......,...._PC 11$.:Wlloul..,__..., 

onr-Jll!XkD ND ~-IO,.. ,_,_..., ...,_. ..____
-IPl-cllo9t ~----­

•DOS cop,_ ON)' tt.zt.H ~ ­
-.w-:!W'-~ --~---­nbotfot HUS• ­

Tr•veUng Software ,, Inc. 
lll102 Hoo11 ~Hi: ~ EliOtMll WA 9801 I 
1·800-343'·~080 2 011 •&3-80&8 

Inquiry 647. 


MAGAZINES ON DJSK 


COMBI NAililO:N SAMPl!..ER 
3 PRODUCTS - 4 10 SKS 

·f'C~ lar .-,1'95 
• PCOISKoumra!LV SIUS 

,g "'- SIUli 2 illSK ­·~ 
:SAlll\DI: w ' (4 sn-- - S151 
TOU~'°""1~ $11. :1\110~ 

l.B. ... ~~ 13_,__U.1'11111 

M MORY CHIP .S 

Zll'~--·­
ltlil ell "*' ~ . 

·­·-12 c..Cll 'IZJll lor °"'- - Oil ~ Clil 
4.11211 !!In tr R 
··\-ll J~ 

Cll 

Cll 

--111 

-

ca. 
•C!!ll 

·- Cll Nre¥3M Cil 
Coll - COi 

ESSKAY 718-353-3363i 

Inquiry 649. 


MONITOR INTERFACE 


DRIVE MULTIPLE MONITORS 
Wlli'I - PC 11g our I/OPE}( 'lld4MI port o­
pandell. ~ no IOU Of rMIOlulJOll ti( cob', 
~r.atlOrll .,. mate dt\tmarle. \'M M..e • 
'YOf>.E lot PC. PSr.!, ~II 
~ tram 2 IO 10 CIUlput 

& ~ U 

~NC. 

pcm. 

NETWORK - CHNOLOG.IES l
toNIGNrCH Of ii M4-1.U 

i9145 Ell~h SI.• A!Jrvr 

Inquiry 650. 


POETRY PROCESSOR 


PROGRAMMERS TOOLS 

l1N:STANT :SO,FTWARE 
c._~ c3 In v.i.i mlnv C) 
~-&ll(llfwtlat• l'Jtldt1t1u~bl 

Thal'! ll--rul\rllnG' !IOWl'Cll code WI B ­
l';J1cmH --M<lll1lYD llalp. ~ dclcl 
onMCllprqjrwn. ~ - oc $411!!1m; 11< 
MSC-

l'nquiry 652. 

Inquiry 663. 

TUBl!I 410 Verslon Control 
1'1--919- 111411- fllll 30: """"*""' 
iMl!;•H /-.f c!tll.Uf .....ztfllj\ly lut P • 
_.--!PC Tldl Jo<il'Mll s.pl 11. 1111' ~ 
.............-.·-R..R.c:MrdlDO, ~~ 
,...~97; - +0 ~.._ 
1mt-a..-&111e -f!Wlll.l.Al'jWi<f 
'o\()AI.« - IUpp0!1 • ....,.. MSJPC.!li0$ : & :h 
Sllt.t5 ~ t3 1411 V<g 

BURTON SYSTEMS SO~R£ 
PO am c~ Cmy. ~m 1 (t,I) fM-6IM 

lnqulry 843. Inquiry 648. lnqufry 6$4. 


DEC.EMBER 19.88 • BYTE 3'53 


..... 
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PROGRAMMERS TOOLS 

Data. Read 
4"7 T~ lilD - :5ulo 1!111. 

(20S _!9_1-63:81 

:rnq,u ry 655.. 

TURSO IPL:US $1149.95 
ff<v-iov""*ii>'T-P-~0--rl!I'. 

Qlo»~, IO ~--
1'00-11111 IMI .......... S.,.,.. 


llO'Oly·--­1"'1li'r'----·,~--Nostrada·mus Inc. 
.tJtl_.....,.._.~,-

rnquiry 657. 

Get 
r oe•1_-olfflll-~~ 
IDd~PQlllMPC~ I stDEr-uw 

- lliM al ilWi)I ~or~'' wlf" 
~mud -'KY or "°"'PUI•- - ­_ ...... !KU!lld.~~,~~ 

ltlll - IM ttil. f7!_ VI~ 

Paradigm1Syste.ms Inc. 
P.O. em 1~ M ' MA. 01757 


.too ss7·.5043. ln__MA: , !ii08 . 4ta-G4!1!11 

1n(iu1ry 658. 

Modula-2 

,..,.__QA_ 
llOJ) ~ ,.\AX! '[IOlll) 177'9U4PMI 

Inquiry 1659. 

FREE BUYEA'S GliJIOE 

liiq,ul_ry 6eO. 


JM BY T E • DECEMBER 19 


PROGRAMM'EFIS TOOLS 

Copyri,gbt y-our software whh: 
"Copyright- - n 

AUns on IBM PC. XT. AT, 
llld compl!llblu. 

Sfll1d $26 check IO: 

synthetic 1lnteliHgence 111 

N~ York 286 llll ....._ mn. NiV 10001 

lnq.uiry 6161 . 

P LJ BUC DO MAIN 
- ­

OUTSTAND NG IBM SOFTWARE 
OHl.'t R.7WISI< Oft L£SS 

:FRE OFTWARE 
BEST OF PUBUC DOMAIN 

& SHAREWARE. 
Car-eru11y selected end 


edited programs !or l.B.M. 

Se.ml S.A.S.E. tor lree catillog. 


C.C.S., line. ~. B1 
M. Bm: ~ LlillyPI H '· PA ~ 

loqu ry 664. 

Inquiry 665.. 

lnquliy 66S. 

PUBUC DOMAlN 

World'I l.a'lut $0ftwtr-. Ubr.ry 
Thol1saml$ oll 1~1 Pf'Oll · 

for l&WC,xr. l(f135 l'orma! - l !U1ld 
Apple De. Gs, Items Including Bu riess. 
CAO. :eouee_!lon, Games, end Aellglon. l'M 
catalog semi lo you by AJrmall, specily 'PU' 
oompu1et type, wl'IUt: 

RELIANT 
~PO. h:ll&KI. ~~~ 

Inquiry 661. 

Inquiry 668. 

FREE SOFTWARE 
we - '°" 111-20 - P<09'M'll" - "" ~ 
-j.-if1'1£E'ltlu~«lyl5.~ N>­
- ft9-'29AJolnllldoylkltCll'lfr

Md M"ll !Oii ­ XI,,.._ er! IC! 
bcfta-fl!HI cm-~ 

IJ) II !'rte 000 ~~6'9 ·est 348 
SOFIWARE of Ule MONTH CLUB 

lnq lry 669. 

8080168020168881 
COMPLETE DEVELOPMENT SYSTEM 

""ltw l!l!IOOO, aGQD lilid l!illee1~1119 
dlljili.,. pi- ...,P,. a«1al ~ -...-- --- ·-'"'·~~ d!icu-- ~ sr-n. cdls51*1!11 P!'D-$ IOQOll 

Phone URD'At Inc. 
1·800 338·0 17 

Inquiry 670. 

SECURITY 

-
fnqulry 671 . 

Inquiry 67'2­

http:Syste.ms
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SECURITY 

1nqu ry673. 

COPY PROTECTION 
""-"•....iino-~~T Ofj ~ oap,o ~ ""-RI(

CMSllml! - .,.,.. lo Sopot..ocr..-.-03PI' 
~lbrlAl!H'Ctorlll~-~ 
" Hird ~ • Ne liOUl'U' C!Odt dlilnglll 

·~-· ·v.N~ 
,~.1)1) 17H$IO ·"----­

S O FTGUAAD S VSTl!MS, NC. 
Pl.a........,. .... ._.,,.,, Q H:. 

, .. lflllli,ifn..Lmlo 

YOUR SALES M1ESSAGE 
- 11>9 ·' compul•r P<QdLICI Ill' Mfvb 

a1 yOt;I l)fO'dOlo bt~ In j)llN. 

TH BUY R 'S M ART 
CM\Mlp!IQ!.l~~bt1~1$AJ:ld 

pcoooc• - lnq"ltllH kif your COlllflMY' 
CBJI M/Jtlil Sfon for mortt ln omtllti'on 

60·3~924-3754 
Inquiry •615. 


SOFTWARE ACCOUNTING 


dBASE BUSINESS TOOLS 
• e-i-.i IAdget • Plm:l'I omtlr:rvnto4')1' 
• Aecoulltl RllC'lbl •·~IU I"'•~ 
• Otdo!'J CnDI')' • JOI> Co!IJng 
• Sll1n ~~ • Job ElllJm&llng 
flt EA • dtu .....sE 2, 3 ot 3 • SOJFICE CXlO£ 

d'ATAM~ll: S'i&TEllS. ~. Cnll'Chl<JOOO 
411$18 Sama r.lollicli ,l\d. 

s.i Dlltgi;i. CA 92107 (619). 223-3344 I 
lnquiP:y 676. 

F•NANCE MANAG ·R II 
Evy kl......,_ l\ily · qptc1, "*'""°'"'"'boo!<· I 
~ s.r.•am '°" Vllll bulinMI Md pel'llOMI I 
UM. . F'C. XT. 11r. PS/2 or c:>C1111Nlillll. Try 
bt~ yoo b!llyl Genllftll ~evwoalan~ 
l:i' onl~ $10! 

CALL TODA Yl (719) 528-8989 I 

HOOPER IN'fEIRNATIONAt: roeox 62219, ' 
~ do ~ Coio!&lk> !1111162 I 

Inquiry •f!m. 

SOFTWARE/BASIC 

SOFHVAFlE/BASIC 

QulekWlndows 

.b -n In dw liilcm-rt V.il:l~t C.biog' I 


Qrlw--"~ .__,

--~IM!oQ-q......,,_~,.._Ol'___D»-iri'Gnnt500 

-.-........ ~......_~_.,.,.._...,.,_ 
~ m ""'- 11» l'Ot ­
~,. ll.l.$Q()M_ - ""1'8, B'ITO. - '118. 

Software lnlttphue1 Ihle. 

IBllON:!Sf . - •P_lll_ 


IA'OO~ CWl-ro<- ·""""°·UIU. 

l111qu[ry m:-· ­

SO FTWARE/ 8USI NESS 

lnqu ry eeo. 

so FTWARE/BUSINESS 

Inquiry 1384. 

LetterBaee... 
N- ·E.Z ....,, ID Qlp Ind G4 PllQPle AAD pni'1°"*' Ind . : >adl!te~ lilim illtll!ll't AIJlQMlliJl ­
CAilY. Al!IO does CU90m leCIMl. labell kit rCIWy 
dlQ m.. u1d pllor>I·di..-... E.:r:treim.ly EAS'I' , 
and F/IST. SUPPQIU i.-~ Ord« !Oday bl 
m.95 ililld l9CeMt F'AEE ~ID C01M11 Un­
Oliid mtil fl ISM, 3841!{, HO. Mall IOdtrt IO: 

Pu:blde Co!11p11qr Syw.- (7"14) ~19N 

11 1241 ~--C:O.UJlll -

l·nqulry 685. 

Inquiry 686. 

Slmpflty the e:u,srntu ·O'I Bullneu 

SIM PLESO:FT'S Blllfn... 'SOftwaJ'e 
• Genlql l.Ml!ilW • .t«ls ~ 
• P«1ll Fl~ • CNlldl(M 

S49.;96 e1eh + S&tl 
•• • Wiil• fot f'REE CATALOG ••• 

St PlllSOFT SOFTWARE OORPORATIO'.N 
1402 E. ~Rold.~m. 1'rnpo. ~ ­

802 831-8105 


nqu ry 681. lnquily 687. 

SOFTWARE/CH URCH! 

Inquiry ·682. Inquiry 688. 

-.-.a.-pu.­ -FA CATALOG 

QUICK BASIC TOOLS 
 1 ..., ~ ....... -~.


'Wtit lll1QP llLOOl'ld kif·~ BASIC ·IO()IS W I 

!llliitlel:? Our FREE Cala1o9 ~ 'FINAU. YI 
 =:'='":rv;-=.~: ' 

""lrmnll~- ~ t*llf ' 
Fl!llllll)o (If Produc:U., Oat& a-.Gniphb "' Wl•1· -eo­ -1111~.J•.;. & .--.M.,.,,_ 1or._...__- LibttiiK. saMn G ·tora. Uld U la. 

Cid 1_.0IM23-UOO Hoiiiir Church Sont m1, Atln: BJB 
KOMPUTERWERK, INC. P.Cl em. ~n. l':IINn. 11<1 ~t>t 


951 1P11J'!Maw Blvd, P Qburgl:!. PA 15215 
 {21·9) 262--21 88 

Inquiry 678. 'lnqulry 683.. 'Inquiry 689. 
DECEMBEl:U98.8 • B Y T E :Ui!i 
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SOFTWARE/ENGiNEE RING 

MACl'ICA.11. iNGtN&ERING TOOLS 
Hobbyist•-Students-EnglnHts

CIACV!T D -_- Compo... llW!il lilecllcm rram 
~'~ lhi'OOGft drmlt <1tillgno. 
~EIPTIC!LColl'JIMllJ\, m1111.1 N!ltclionl tom 

~ l'Mltl IMluQll ­- - - ~FOullw~ol~, 
lltld llllliL Pen!.!SDOS.149 -*t VISAIMC 

8$0F1i SOFTWARE (814) 4t1-.0832 
o.w Conan ~ Ccilllnibuo, OH 4S2ll7 

Inquiry 690. 

HEE EHGINEEilUHG M,AGAZINE 
~~M!Q la• ll"lOi'ltllly mag&i!IM Nini 
rw.. Of~ (USA Ollly, Iii Iden~ 
wno WM PCa or~'~"~ 
Mell Olllll lncklde fftll~ • ,Oiu. 
Acq/Controll • DMl;.n ~lldorl. lo_.....• 
,_ gmp!D lltmw - q!MlllicatJon llXm lllllW i:iif. 
Cle below OI ttfld ttq!llHI on ...~l\Nld 'IO; 

Pt11eMI En , neoelifng Communlcallona 
Boo 1821 _..,MA ­

Inquiry 697. 

;i.-.--d fll~ ,~­
~~~~ --12...-s... 
B'fTE. a-.. ,. I'll 91 l'fQm "" ~ r;t 

T U T ,9 t M Products 
l!lllC-.-. fill. Pm,OllQ, CA­

(415) 325-4900 

lnquJry ese. 

SOFTWAR:EI F I NANC~AL 

Inqui ry 600. 

F A N S I M : FFT Solutions 
l='rt411erw:y AN _· ·. . and SilMu.t.llOll 
FF1' tnd ~ Q pl b:tl ~~ - Fh;j 
~~ri1111P*Wld-8c:o.p!m.~ 

Inquiry 700. 

SOFTWARE/FORTRAN ; 

FORTRAJm'PROG'IWUIER'S,ASSISl'ANR 
'!'OU FOR llO CAEATMl WORK 

.l:imsW!if 1 ~ - l-.alol. ­-~ ....._,_,...,... _...., 
-.r.N'f~- ~-----~­
~-=-~~~­

lcMTOoh 
-~IJ--n.~c...­~.,,.. 

lnqul,ry 7011. 

lnqu ry 702. 

lnqu ry 703. 

Inquiry 704. 

F!PLOT PEN PLOTTER:IEMULATOR 
U.. )'Ill.If clDI ~ or _ .,,._ • m11 HP 1*1 
,plcOW. Fal ,._aullQ. Vlry lnewldlll. lndudw 
YPllDT' WIUll p!aOar uti! ti CIPl!n plgl1!ng QO!fl­

,_. Suppoi'll NEC ~ ISMIPrOIJri*<, ep. 
llCS1 l.QIMXif'X, HP ~U.~ CGA. 
EGA er \OA fOr tereon ~- Sl&4 Check Of m..o. 
FPLOT CORP·OFIATION 

SiJlll ~ :M-16 ~St, ,,_._ !'fl' 111113 

212-418-8469 
Inquiry 705. 

,GRAPHICS PRINTER SUPPORT 
AT L.A.91 U.$811¥ Pr&: J<il)- llD ~~~ 
8&W or- ooltX ~ d )QI d:rpqy °" .,,. 
ckll nwa-. Cll ~~ Jllj)­

poi:s d - Cl PC a M5DOS .IBM (oni1 
~- loGl\I. ilaJBc '"'~ IJl'llP'ia ~ 
mss; 

Jewell. Techno 
- 47.co <Mr! M SN, 


~28-2828 x 527 


Inquiry 691. 

VERSATILE DSP & DESPLAY 
PCl)A A~llil•DOS11"411-~• 
WNtor1191111~- ~. 
!SIU DSP , ilm 1....pll~. 

- ..-"'""~lilrOGA.~"°"'-IWc 
IA'flf . -C-..~IOl~-­
IMl!r uiln_9 'ftU lne.ilit-ililr. ,,2!,Toolklt $45. 

D111rham T~h11fc;al Ima 
PO 1!0o 1~.-~ iT2 

503) Mt-!1'774 

- ··o. H 

llnqulry 692. 

,Engineer's Aide 
Join iM- OSS:k.top EngintNJM(J R tM'Jlu!i()nl 

·~ 5lJ!ftO ·~ "-Sli»o 
• """"ll<f~. S!mO • ""- - ........... 
-- - [-- • C-.00 c-ar• ...__ Lllnrf • ~ ., 
~prQll...,., In -~.,_l,.i.itl'l!tecl 
pl!Clm;,• lcw 1695. Fer I - PC & lnfolh. 

EPCON 
1-.IQ0.361'35115- p °' Beu 271l, -......QH ~ 

lnqu ry 69G. 

TIHCAiLC 
Tli'eit~~oonitMS.OOS-. 

•I ,.... IV_, --· a Sl'llT 
~ IOLGl.m 0..•---JI •2 

-1'119--~ 2' -- ­Po' ­ ild>-.-..-.o•- ­
~ 

4 dty ~ gparwlll!H ' rtOll , '11'.td 
MCAE Technologies, Inc. 
3147• Nova Scotlil AW.., S... JOM, CA 9612'1 

' 408 37 -6095 
rnq,uiry 694. 

M INU1TEMAN Softwar-e 
PC Bill,,,,., a... "' US.A 

1 ,(508) 897•~ Id. 5CO ,IOO 2ZJ.1430.XI. 1540 

lriquh'Y 695. 
3S6 BYTE ,. ,DE 1.988 

SOFTWA REIENG I~JEE 
--

RING so FTWARE/GEOLOGICAL 

Circuit Ana'lpls - SPilCE 
Ncn.illnHr !;)(; a. ll nt. LinMr IC. 

·~ ::181 .ntl'I ~ ~ J FST, 
MQSFel, BJ'T. diodt. 110. lllCldtlla. K>M11 
graphli:$. ~ g.Hd ~~ 

• PC YG"len 2GB N!lll!le .i n5. 
c.11, vm111, er choac); n.qusy ~ kll men 1111Q. 

Northern, V•ll.Y Software 
~ ""'-" °'-~ - - CA gov&

(213) 54~&17 

SOFTWARE/GRAPH ICS 

http:2ZJ.1430.XI
http:MACl'ICA.11
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-

SOFTWARE/GRAPHICS SOFTWA,RE/ lANGlJ AGES 	 SOFT\IVARE/MU SIC 

FORTRAJ\I PROGRAMMER? 
~-~-:i.O~IOU!kiM """' 

ClalAMl'!Cc '- - $13&PUJllUJJC- p!OI!.. - 1311. 

fMRIC- - - ­

!Vi' U!o l!llM "'" in; R I ,.......-_ Wit -1 • 

_...,.._~~--,-.-­

MICROCOMPATIBLES 
:IOI - 'Cit. Dopl. 18, - ~MD 2QiOt USA 

!)Oil m-oeN 

lngulry 7rJ'/. 

SOFTWARE/HEALTH 

MEDICAL-0 NTAL SOF1WARE 
-~ ~~~ .,,.........,._____.,.,J»O;_
~~==-~;::: 

..-..--~- - ­==•ll'lll;all ...- ""-::: 
AMERICAN M1EOICAL SOFTWARE 

PO. Boot 2311, E~ IL 62025 
eoo-423-U38 91Mf2'-1aoD , 

Inquiry 70& 

SOFT\~/ARE! iNIVESTM ENT 

,.,..._...,,._.111111PC"_UOO __e--,·--W'--..-...... _.,.__________ -........ 

m · N-.MGiilllB~liiiia.Nll• 

-- ---"' •-N.. ~ 

Inquiry 1091
• 

CHARTS • TRENDS 
~-Y~lill'SllO' 
• - -.tilY ll'1c9 du 'IUI 
• d1art pdei1l'llMoty ~ 


.--..-10 pr-*l prlal ­..,_~-ID 
•·-~--IL~ - &, COS ~.CGMGA/MCOA 

W<llt ,_. liM IUlll......,., o.rno $5-+ PH wo. 
Cynosure Softwal"e 

l'!lbll!.°"11-&~N\'11'1111 'I'll -lM 

S 0 FTWAIRE/LANGUAGES 

lnquhy 71 • 

Su;pe:rFu RCdon• by o...nfHf II 

A~.-!OI ~Cbidbn blhoiJrol- 1 
-~~-l'QlllD­!M&IOktll!rriik . -~and ... 
-lil!IOt--~0....000~ 
W:ld!Q-.:lild--·~IDt'llilPIM
'-11 p~ ,o-1op ~ c ~ 
~ION.. 

G1'9e 1•al Softwue, Inc. 
CIOO), ln·HW 
~l3-;U•i 

lnq;u rY 712. 

Inquiry 713. 

SUBPROGRAM UBRAFHES 
Aw..._al---.si.i.c..Onptb, DQiS 
&lllO!I &i.0--~ IJjl IOM>lou­

-~-.,,..,.,_~ ~a.-111111-........li-outdlot ' . ~ 


-~~wa---•m....
..,i,..,.. » ~ • i:..a. '!1SMliCIPO. 

Scl&11tlflc LOGICS, 1lne. 
21!t1111 1115111'1N<ulr-. ~CA 

fiiJJ .a;r..Nj,.im c_... mttt,Mj 

ll"lqulry 714. 

EASY TO C 
Tho c ~~~ toftwlt• lffe'hM )QI.I 
C. Do IHI C pmgram enN:ia<H wtlft bu ~ ­
llltd ~t '~ guilda fC1U ID IMlludoo 
All 'l""J iWll!d IO C. ifteluefillg (IOI' ~ 
-	 S8aJJ5 * $5 Sit PC~ 
~' 

Wordcraft 
0821--~.CA 'IMilJIP 

(80llli 88M85"2 x&SS 

Inquiry 715. 
-

SOFTWARE/MAPS 

MAPlif 

M11ke1 your owf! IMl'APSI 


SimFlle o produce maps with !IOOr dala 

lncl!.!Ws moi;1 councry and Slille ou(lanes.


Ant pMI cw · P platle 

Only $9$ klr MS-00$ or PC-DOS 


LIS County Ol.lt!1nes 11'>'8il!~ lor SU. 

QSC Be»: m, EU1 LINlng.. ~I 46826 


(5117) 64t -4428 


Inquiry 716. 


SOFTWAREl M A TH EMA TICS 


;fHfH EDmNG F0,1!1 nr1 PC 

!(,• • !:,m_. [:l'o"" 1ml ,_ i ~ .:: I 
• ll."11Ed!I- ...,._. lo Dlr*-iod­

.......--(EX-~~-"""'°,,,_,..... 

bi..liNr>lod 

Ml ~ JllR!....... ·~· K·TALK 
(tlQDWUS --­

Ir1qu -Icy 717. 

Wot? Youw n•w.r' aHl'i' 

a 1comptex function? 


Tiy /(IJ • Thtt Compl«o; Y&rlablel Ci!Wj)hllig 
~IOI PC'l ll<ilft CGNEGA 

"Lei our a.nfmllllld ~ shuN ~ 
what lhe prtr;t&d page c::ll'nl!OI." 

Las.caux Graphics 
(212) es.t.74:it 

Inquiry 716. 

IB'M iMUS'IC FEATURE CARDI ___,_.........,_iid__
~­°'*"'-.! ......... - MICll ~"" 


_,,,__...,._lo!ICll_lcrlllM~--· ... -...--- u-....ond .......... batlo/ ___.. _ 


~~and- -- ­-~l\llR!lt.lltar-­

ot.1rtlMl9cl 11!r MIX BOOKSHELF 
ll400 Q. #ti, ~ CA IM!!OI ~!31 ~ 

MIJ0.2313-M!M 

i'l"lquiry 719. 

SOFTWARE/PACKAG[NG 

HARO 10 FIND COMPUTER SU:PPUES FOR 
SOFJWAR! DEWl.OP!RS I POWER USERS 
Clcil! tllndtll & ~ - . Vlll!r'! ~ 
~ and IDICMi'I In _,.. Ill-. Clll!c lllQM, 
~&lilDllri.Ltl!w~~-.... 
~jlll&I llM(l ID b<lng '~ --.111 
o..11encl111.-,......,., M\iclt ll'Ol'lll ID¥~ Fat 
MMct.. cal lli ~ !ol' • FREE CAJAJ..OG.. 

Anllliropomorpl\Jc 8!1Slem1, Umlted 
~ E. fiL Cl'llirlM ~ IL IDIU 
~ ~1~1.0 

Inquiry 720. 

SAVi , SAVE SAV _ SAVE 

.LET'S TAL.K L.A,SELS 
W.41o--!$ - .~ ... , ...... .. ~ ··,~ · 

~... ... a--. t.'a'llif[ .,... __ll'WI<_ 

wt _,.. Q()ftl~ iliOft:WiiliN ~liilgJinill ..,..,~.. - ·- ·V"?Jl­
Hie• A:iiiioclat•• 

-~IU-W..~OM­
11~1.U 

lnqufry 721. 

SOFTWARE/PRfNTER 

PRllNTER G ,ENIUS, 
~t11ilmOl')'rMi<llnlCMll'W~ • CM­

....~-- - -°''"' -- ­• Pmtopoi:illDomk .. ........,.. !I~~ 


• l'We&~-· s.rii .....- ·llnll""""'uwm.ncry _ _.. ,,12-....,,,,,.i • 
-!ol' iw- ·~ •PC 
1 

r.&6-006 ,, ' • $C Sit'I • VISAIMt 
Nor Software Inc. 

5:l7 3rd - , &.- 150. - 'ltltll, NY 100flll 
(21Z) 2H'l111 

l'nqt1lry 722. 


SOFTWARE/ RELIGION 


Inquiry 723. 

SOFTWARE/SCANNERS 

Inquiry 724. 

DECEMBER l98i • BY TB 351 
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SOFTWARE/SCIENTIFIC 

Inquiry 726. 

O.RDINARYIPART.IAL 
DIFFERENTIAL. .EQN' 

S-OLV R 
FOA TiiE IBM PC OOMPRiBLES 

MICROCOMPATtBL ES l ·NC. 
301 Ptdud'e Or.• ~~. . 0 20901 

(301)1 593-0683 
triqulry 727. 

"pollllflrlul and easy to usa. • ..'" 
!let Cllll' - · IB page bmdliJl'lt ffh ~ 

~~OIW-dMl9cl~~ 
tllln l'.IOlll!ll (Hd fat a brlel dMCt\pllOn Cll IWO Cl! OiJf 

~ - "V1h111'• . , ~Jllf!llt64:.Julit88l. 

Mlr:roM•th Sdenrltu: .sotnn,. 
2034 EaM i'DOO Soo 

Sal City. IJ 841121-31144 

($01) 943.0290 

lriquiry 728. 

Qulnn-Curtl• 
1611 - :ii.• iJ.. 2>41i, -., iu. DIM 

ffl1) ..tlf0 

1lnqulry 729. 

Scientific Sofhfare 

SCIMll lie c:..JLCULATOll ~ pr-"'11 4i 

~:lcl.!Nm'El!U>--~ 

DIALSEAACH llllftlln -. SCl~HMO 


lllld SCLSTAT:PAD ~ - llNIYllS 


~lag~-'*"'- ---­
On ~ mnd ~\\· M:s.oos - 30 - s - · 
VISAl11AtiP;O. AlilD - Dur aid ..,_ l..AHGUACIEll. 

Sdentffllc LOGICS I 
~'°-"""·~Cl<~406 448-3515 ·Com rv 74017.663 

Inquiry 73o. 
3.SS. BY TB • DECEMBER 19!8 

soFTW ARE/SECURITY 

KEEP YOUR PC PRIVATEI 
l'!C~~-M;S.00$ ­::z:=.---:=-~~ --...~EQ;lfidJ;:t-__.,.-. 

lltlll!Wlu-.-~ 

Ollfl#J#I(...,.,'~	"'QC\" 1«7!1EYllO'"~ 
~ 

Mlcrv'Nlo'tt., fine. 
"" - - l!IO, 4!0- Ad~11.'VoOiCll' 


-..· r.141:1~ ~r60:/J-..soill 


Inquiry 731. 

KHP YOUR FILES TO YOUR$E:LF 
flQld ll'OITI IN • CICIOT!PlllitlOn lill IOUI ~~ 

~IN dill MQJlW)' ~ 
ENCAYllT 

EJ.SY1 l'ASTI REl.JASlEI N'a l1Anl 111111 111qunci. ~ 

·ib'tr• -~~ jlDUI! filo 111111.i.n uslntlcodod­
nTEHTIOiN: 1:-.l dQ urbulr.liH. 

$1'.0 30<11rJ' $ bld 

R. T. RATO 

£91 ·tiuz. 11M 1&00 LISIBOA POOTUQAI. 


Inquiry 732. 

HANDS O'.FF ntE PROGRAM 
· L.--Ollk. -~~u... 

· -U..alDQ$0>nvnlll'odo-~­-- ­• · PC. JJ ond~~ 
• ~ Vil) t!!d Hill* - Oi.:t ~ 
• - 00.... l'wqa;I Kr,NQS Of' ~ s-_..·-SYSIEM CONIJlllLTING, lNC.~ 

31~ Cneibwy Of,. 1'111sbufvh, l'A 1S:23e 
(41~ 9&3-16t4 

Inquiry 733. 

SOFTWARE/SO RT 

Inquiry 734. 

SOFTWAiRE/STRATEGIC 

Inquiry~ 

SOFTWARE/TAX PREP 

W-2 & 1099 ON FLOPPY 
119!;!,IQ CiClU£CflON Cl- ., iSS;I. R:1fl. 
WIT lloppt- •,._WWI' KMM or lmpilllld ...SCU ,.._..___ _,,._- Lllliond~ 

··~-- ·-W.:1.­· -~- •PC~
11 lnob B11•ln•n· M•c' nu Inc. 

~1.!1(1 

Wl)3-~IClh!'All.• --ll.~ 
PH. ,. ~Ill' IH.aDID 

lnqulry 736. 

SOFTWARE/TAX 
-

PREP 

A1PRIL 1S_.,"" 
~~-Mlaut 1"'2..:1. 2.0bf 

IB~PC~!:IK.lnckiOM IO"ll, ~II 
~ & 12+ lllPl?Clfting ~ lf!S l!l:Cl~­
~(.... 1040. ~~.....,.,~ 
..... Hllp-. ,.............U$. ~ ...

'*"° &¥1]! be "" I&;< pl8'li11n9 

.J 'O Enter.p r .I••• 


PO 8G> 11o$11 $1. ,.,,.., MO Ci3CIN 
·'3 ' ) 4274 35-S 

Iriqulry m . 

tHSTAXES 
FAST, EASY. ACCURATE 
I~~ DOS 2D~. ~ 
Amlall. 5121!C oos u+. PtliW ,.,._ a1C111 ­
~~-IO bKoUI 1989-S... 

-Ill' 12Q181 ONL.'t' Rll;lll5. Jdd S4 $ti,~­
!! - lU, Cl'lid<. MO. Cf ~ 

Ou '11ty llrntn•.. Sysr.ms
P.0 Bax ~~l'l. MA Of749 

1:-800-225-5800 

lnqui;y 738. 

SOFTWARE/TOO LS 

NATURAL LANGUAGE SOFTWARE 
UM~ID-afrotllnlll)-~­
et~pn;lpl!ll.w<E~.~q-'" 
-~lnloC~-!!Addmo­
Jlld(Ea1lon~--'IMI-~ • 
...-.. Mdy; <MK....,. 

MU 1JlffERACrnl'E OD!O· SW· 

1 HGl.ISH KNOWl.EDG'E SVSTEll INC. 
~---c..-. -._,, c... 

(408} 43'8-6922 

STATISTICS 

STATA 
N£w RELEASE NOW JIMlJUBl.E:. Ewn belfter 
gr.aplllca. ~ CllHIM l'lelp, and much more. 
Still CW)' $59(). Qtwlrlry llllld N:ademlc IJl800ift!I 
IM!lllbll. $20 ti.mo. Cll d-flw !'or rnor• lr1fb<· 
-'Ion.~ 

1-800-STATAPC 
Computing Resource Center 

'!Oml -...... . c,r, ­

Inquiry 740. 

THE SURVEY SYSTE 
M eu;-lo-UIG poc;iqiga ~ bf 
~elm. Pfoci.loes bMne!' ~ C'O!lll 

liJbS &.tMl!d IBtB. 61"'1 ~ & bet 
ctllR Coello llnd ru?(m -5 II:> ~ 
q- rel)Ol'15 are --. -tr Jar ~ 
-w ~ cw 'IQ QIJI0'1 

CREATllVE RESEARCH sYSTEMS 
iSi.-OIOCrt . Dtp 111,~CAMl!!.2 

7'07,76S.100I 

STATIST!CS CATALOG! 
lj ,OU rlMd -i b' l6M PC Of Apjlle I ~ 
ui ~ 1-oor teelil'lleal ed¥1Kft l'telp )O.l rllld lhil 
~~yo;JMtld. 
wmt Ole.I_.,, gel&FFllOE~al~ 
~ QuOlry o:mo! ~ I 

HUMAN SYSTEMS DYNAM1CS 
. 9010 -· Bl'<d.• Sia, 222 

~CA913:14 

800 , 45·1-3030 , il:18 993-6536 CA 
Inquiry 741 . 

http:l'!C~~-M;S.00


--- -

1HE 8 UYER'S MART----­

STATISTICS 

$TATISTICl4'L NAVIGATOR 
==-=::""~-:::..=.-:-,""'°""- ,..__ _,__,bl'_.. 
........ -ll'CI • I°"' . 


_.__ro.»­- --!llU!-· 
lbe Idea Worb, llne. 

100 V- llrlo cm.-, MD Ill/IOI! 

,..800-537-4866 314-445-4554 

nqufry 742. 

MINrfABts a PC of c•k•l 
Ml ,-.~co1'!!malldl.,.auv10111eand 

-nibtor. ~- dHcnpCM ~ 
llial!I\ 11me...-. hWtit~ mucn~ 
l1IOla PC -.!on Ind. l.Ofl!JS ~ 30-dB)' 
!Ml, MIWOO; Pflclnll. CAii bl FREE brochuta, 

MlnltO. Inc. 
33111~0<.-~l""­

ft14)~IO 

lnqu ry 743. 

STATISTIX"' II 
~ . • ~1.-id· lflC ·~ 

Full Kl-' Ir~ 11.-r 
modltl f~ regreullcn logll.. PCA, Mc), 
ARIMA, -IW'ldald-~Clfac. ..... 
Ofllill1l;ted~S ~. 
1169 PC 100S, iW Appl& IL 

NH ANAlYT CAL SOF"!"MRE 
FIG 8cM l3204. ~ !-51t3 

(U~e31•W2 

Inquiry 744. 

StatPac Gold... 
l.tl!oc!~Sc!tl '~Pod<IOO 
., 198717f PC~ r ~ ~ 
min doMll Mor• 
c;ompr11"--v 6 - [Cl IM ~ Gd 
1111< Clll now -. ~ FREE tiiixnuro 

1·800-328-4907 
Walon ck Assoclat•s, Inc. 

6500 NIColl'« M. S., flHll'l)lls. , MN 5&423 
(6121-9022 

lnqu ry 745.. 

UTlLITIES 

ADYA!HC D SOFTWARE COHC&PT8 
Ill). - l!OISO, ~ Cool. A. :;au 
- ollodo. °' Ci11 (IHSJ·m~. 

Inquiry 746. 

ADV ERTISE YOUR 

CO PUT EA PRODUCTS HERE 


lor llttle as 1425 In 

THE BUYER'S MART 


For more lnlormatlon call 

M rk Stone al BYTE 


803-92447$ 4 

lJTILITIES 

BASIC FORMAT UTIUTY + 
RIRMmi 5IOUAC£ COO!: wmt llOllO - Oii 
~ I.IND£! ED LOOll'S. OTHER Ol'1'IOHl> 
CROSS RVl!AE,NC£ 'lAAWIL $,, CliU..S. AND 
REDIREC!a Hos; ON l;(;REElN ~ m.ta 
NUllHRJ1W ' Ul;I II IJTILITV ~IOS l'IAOORA."4 
Cl£VCLOP • roA LAIESt MSICS. 12SDO 1D05 2+] 
MOHE'I' ll!o'OC Q~ 

AVID OOM PUTING 
11H2 MORSE NE, ,, WHNll'W.E. CA-

j (4"1 m~2~-- _ 

l1nqulry 747. 

MAl'CH P.RllNTERS TO PC 
For lhall $30 1r.t.ti;t>Fon• ..-id ....~ 
NII 0..- IOI IC:t1l91 lltld 1 wrlllngls. Gilil 
lhe ~ )'Oii ~ om mo11 •plognwnt and 
jlrV1lDIS !Apple a. Ei:i-i pn~~ et;.) 
Greek, fl.Inch, - $j)llfldll. G S-~. 

Jal*ltill Qtl!Pl'oCI \obu !WM od 1b ­mu 08110 UliO 1hltnctl.llY f bobo\< er wn1e 1G. 

MATCH SOFTWARE 
6<:e~~. -~CAtM06-m3 

lnqutry 74a 

ATI'ENitON FORMAT VICTIMSl!I 
R!AAOU&JW ~~ llVU r-~ 
~fil'j'lloM'-cb!c. Hoi lMfl'Ol'l'~llOf 

- DOa ~-- lnmlllllloo.i4i-'~ ~ 

ONL'l'S2llillll .. -&fi~ ~Im 


MICROBfflDGE COMPUTERS 
156 Sli'I' w.,. 112', - •tlll!ot. c.r. o,iO'O 

0...-!illl!w~ 

f ~ 'Ql.J• tt2-»6- _M (11¥) 
ftal!ULIHiC _._ Mii 4!MNJIJI 

Inquiry 749. 

The NOVA UTILIT1IES 
,.,....~DOS~ Ml·on~ 

-·....,, lltil. DWI Ml~ ~ poitll<lnd­
lllOOl ...... clltCICoY ~MCt)'lll tnd oom. 
pr.- liMI. DOS oomm*"4 a,,. ct1.1 nd• 
..... dti.... - OOl)r, ~ '-Wr:I # .f# 
~ti ·cinlY MUS oomp14!1f 1'1100 PIP 
~ 

HOVA SOfTWARE, Inc. 
PlO lli'l&4.---. '-'mlt CloOJ>~ 

lnqulry 750. 

UTILITIES 

LOGGER 
l.oggilt. tltlBMf'CMCI~ -nl-"<. 
IJNr, r.n. an, Ti all, - U-S, ~I 
1-1~-,,--~~
1l9CQ - : Opined. er.-.~. 
Del9d. ~ll'llflll*llll.-liitS7Uil 
quatCI)' cbeountl 

Syatem Automation Software, Inc. 
11155 ..... SI . fioMO, MO l!:lt10 
1.60().ttl·3:Ze7 Of WOHeHOeO 

Inquiry 751 . 

Fa•»leve 
Fi lot BM>J>C lll1!d cmllllClblM. lndeXH 
)llMJf -pmceulng ~ID lnltanllf •( < I 
MC.) ,..ri- ...1 ..~ 'l'OIJJ-~ 
(bcoiNn--~~~­
~ IDlt can 1>11 edll9d, print.a, and -...cl 
ID ~ IOI: OllCOWlCI -~ 
Spl.em Autom.Uon Software, llnc::. 

ll!M1illl!Sl , -~liDIOtlO.-u..-111 "30..,..._, 

Inquiry 752. 

$79.95!! 
Qdtlr lhl Ra) .. now! PRligialTIS ltlclu:le; 
·Disk Cl'Cl1e ~~and ltw! Prinler 
spodK 811i:h campOet splMldS bllldl 
f'alh C()mll1And fOr daia files. Wild canl 11'.U'.lep­
tlons. Sorl dlredorie:s. 0\11111 10 more ~ 
.IBM PC. VISalMC. Send kw 1!19 ealabg. 
T~ W.nl'1am S<lftware Com ny 

5 1k111rt St. Wlrtwn. MA ~ l508.i "'-1006 

Inquiry 753. 


WORD PROCESSING 


FA.RSI I GAIE~K f ARABIC f AU$SfAN 

-·~·-plii--­~~1:dl> ·~:~ 
ll!rtlgo~~~~-no­__,....-.._PMdcll lllQ 

..,.,,,., .tit- i'l\J,S.liod'd.~. l'C.­
~aodJltoi--~ 

GAMMAPRODUCTION~ IN~ 
no Wllth M. s-a. s.ia ~~ i040• 
~Tb 5_,,·-PI0$1NJ 

Inquiry 754. 

..._.....<::> .-.c:> 
COVLD FILL TH IS WHITE SPACE 


For In mm tlon 

C&1 IJIAAI( inoH.E 11 avre 


803-924-3754 
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~..:-r.::...-t~.:~ -UP070•108-S Yl!Qtaip. ..••.• $ 7 .. 411 
UPC·7-0 08-8· · · !1Yl0Clolo. ...... $10.75 
UPD70108-1'0 ,, Yl'OC>olo. ••••• $12..95 
UPD70HM ~Clol!>- .••••• S 9.95 
UP07•0118-10 ~-._°"" ..... S16.95 

7400 

7-
.38 7 • 17• .!ll 

,.~ ~ 7ofl7S. .!Q 
744 7'11 7• !'Nl 7'11 

s 7.IHI' UiJ5 
7~1 JIO 7• t•. ! .li!S ,... ,A. 7'11 
74~ 30 
74-IA 1(11:1 

,,... ,iltl I.Ill! 
74r,l .30 '1'4221 JR 
7474 .3D 742'73. 
7475. .40 1Cll6 ' ~ 
Tofnl AS 1~1 -"'Q 

7"1.9oo_ .20 15 
7<11.&12 29 JID 
7~. 211 .30 
7 28 .3G 
7 _!ill .30 
7.t(.llllJ7 .!jg ~ 
1 211 .!lG 
1<11.510 20 811 
14LS1-4 40 tllJ 
14UM'1 .» .:Ill 
14l&'» tllJ 
141.S.'S2. 211 CIO 
1~ l'9 
1~7 Bii 

AU';r.J.. -39 Bii 
1•l.S7.._ .).!, All 

.5 .1·~ ..141.!.'nl .... 
14!..ll9e> 49 
70l.SM. 211 
1 "'°' 
l.oulm w 
l'l.S133 ­
1.11.!1• AS "" l'l.S• 
741.£•30 
l~IC-0 
74Ut1~7. 
741.&IM 
741...61~ 
7.cu>M 

r 
7.o;So.I 
1 
t..S10 
1~ 
7~7· 
T4Sl!ll!. 
Toi.SM 
1G1.=!4. 
lilSI 1a 
1',&$1~ 

25 
.25 
.211 
.211 
211 
~ 
Jllll 
"9 

I 40 
40 
4!lo 

74F 
1U:OO,.._ 3 

z 
7"1'13Q 
7•157 

311 
.5li 

l4Rllll b liF l lD. • 2.911 
74F10. ~ 7o#2M;J. 118 
1~ ~ ld:: ... !Ill 
7~-1. ~ 1 ~ 
7•Fl!ll .3D 1~13 1'11 
7.,,!31l .!ID 14F314. l"O 

Cl:Jo4001 
c:oooos 
0040111 
0!)4Q I J 
CD401 
CD4017 
CXM<llll. 
CDoa2Q 
CDlo:2"< 
c;o.oaz-r 
CDIOoo. 
CU..0.0. 
CO<o<!I 
co.ocro 
CO.SOO• 
~ 
~ 
COIOG3 
CDIOIM5. 
~ 
OOlolJ8 

CD­, 
!ii) 
IQ 

.211 
211 
'1111 
6U 
-"' 
45 

315 
315 
,66 
.2ii 
.211 
.5lil 
ll8 
!II> 

lollll 
251 

'¥J
'" 

CO«J7'> 
Cl)<(l81 
Cl)ol(l82_ 
ClD"(Jlll 

~ 
C040•ro 
C040107 
CID4 10 
00<611 
CID4.5.2Q 
CDol&>2. 
CD4Sl8. 
CD4!WI 
C0..5-U 
Ol)4 
CD<!li!lll. 
~ 

a>45B1 
CDL!:.61 

~ 
;>2 
22 
35 
Bii 

I .... 
"9 

7'11 
3Qo 

7Q 

1llO 
1.lllS 
w 
#.) 

CO-Oro 
a><Oh 
CD4t!72 

25 n 
,2l 

~ 
~t ... ,P. 
MC1 

!Ill 
. 7.a!I 
•"II 

o~ ~ 	 Ul5-·e. J.5111 	 ·~17!!>I'll. DU. ml SHIU 4.ll62!lll. 	 1111 ~ 
~ 	t.211 160
ZllD-Pn 	 1.20 10!5 
22IOA. .20 :toe> 
f.nOA.C'l'C 	 I M 'J>!i 
~ 	4118 ~ 
Z80".A:I 	 I ffl 3.111!1l.ID\--	 'Jl151!1(1 
Zl!llll :Z.H Qlll) 

1QQ!'i-.ere _,._,_18G 	 1oe; 
QJllS 
Q.Q!, 

- . 2JIS '.l!IJl15
E6fXrll~ 71,, 

DOi2o l~ 

tll522. lil!I -' :l9J5 


~ - ,,~ ~2."i 

~ ,!1..119 ~ "~ -· 	 ~ ~ :I.ft 
I~ A0C:•20SCCJ- I I .t:f
2-'"' ~CK 11
IZI DllG-11!Xla£H. !i~
La "'4 U)•!SO •M 
'J.411 	 l!t-!!-10•V. lti(i ... 

I 1.4LP 
161.P 
l"\P 
29U'_,.----674HCH 

U'J:O 
!!l'i22. 
e6X 
!la2r. 1•115 
!1532. &.a!i 

-
3(16 

~ IQ~ 

Q;67 ~ -· ,,,oe; 
~'7 •0111> 
!EDI fl2VI ~.111!> 

140!5 -~ 	 ,..... -~ l!ll'.."8" 	 ol!IO 
11.A!i 

~~o· 	 ...... 
'"'11 ••115 

89 

111 '· ..... 

., 

--(Galdj 
... 

~ '2 
1J t1'f&lt !.& 
11u ,_1 t"\WJ 81..1111 

M 14WW , IQ 

:11 YNt. ' 

" ~--.....---'" 
!Ill 
89 

.. T9 
Tll• 
lit 

l'w1:No. ·• 10• 
lt(l!J 2:1 !II 
l~ ;n Ill 

211 191-. ~ 
.:J'O ·­l4lJ7 ~ 

7«1!. .35 ~ 
7"41Q_ .2'l Ill 
7oflof 
1•111. 3J5 
7•17 .:11!1 
7•0!0 .211 
74ln .211 
7'"32. .'.Jg 
7.Ql 

1• 
74811. .51 
7"811. 45 
7"81> !iii!! 
7<l&IO "9 
7•113 ~ 
7'<1 121 311 
111112:). "II 
74 ~ ~ 
14• 
7-4!.i.."l 4."6 
1U!iQ 13' 
74 54. 1.)5 
7·41!.8. ,,. 
74171 N 

1!122. 
~ll04.0.. 

:lJI!> 
12.lll5 l.KllrN '"' .!Ii 

l• 
3!00!1Mn 12.115 

12.QS 
,~ 

~"°' ,~
:1:1!55T.!.OI 17JI§ 

~1oaA.A- •S9!1 
1 zz.5.-QI I~ 

I 228-01 1!LQ5, 
1277-01 ,,,11!1 
1~ HI'Mo-.­

~ITT 

l..'OlllN 
LWJll!W 
UQ2Jll 
ULJ: N-l..M3tt>I 
ln-l7N 
UOdH 
~ 

~·..lF»JN 
LIJ 
l.fl!6oj 
ll')) 

~ 
1'9 
29 

lO 
.)~ 

U9 
)I 

u•115 

-49 
19 
It 
n 

·· ­ 82&!1l!ilfV.u•rrc....&t1 

74CICMaS 
lCDJ JI l .<1 1'4 .. 
1"1:1 JI ICl'l 
ICJ;oi l'I '°'' '" 1'1'.111 l'I l«Jlll l it 
r..:10 ." 

' 

~ 
LMllO;....... 
~.........., 
~tN 
IM»lN 
LMlollH 
U-41tCW 
1U91ACK 
Nl>lill'• 
~ 

"'~ 

·~IQO; 
149 

•1118 
39 

l•U n,.. 
"... 
:II 

FOR QUANTITY DISCOUNil'S 

BYTE • DECEMBER 1988 



' ~01 - Hard D~k 
JE1015 S4mldard AJ la.ou!Ofr l,r,JJ •• $59.95 Drives 
JE1Q!6,__~ncmd lajaul IXTJAI) • • • $69.95. 

Sl'225 - ll<ho- ~A'Tj••••• $.224!.!15 

5 

5 

0 s 4.95 JE1065 110 Cnltl wJ.Serinl Garn e. ~ Pm111r l'Qrt CATJ ••• $59.95630 0 s 5..95 2.4on·/1200/300· IM'odems 
830 0 $ 7..95 JE11081 t:!'!.at :.=f,..~~...... ,.. $119.95 . ~""'*'1 . .,1.360 2 $ 4..95 ,· ... 

· ·-.......- poi ·
•.560 3 Sn.95 . 3M~ :!,!.r=oo.,:e":!n:= ~ pe_rallel IJl'lnkl<. I 0Jfl~2A oom-IM · 9!111 
2.3.'JO 4 SW..95 pi111 bl• • Au lO 1.1l~ • r.&;1~ Lil ' 

JE1082 ~ an-c:ii .~.... . ..... . ........ $1611.95

3.220 4 $37.95 .,..~11r • ~CC' oNKDll171'9d .....1= e:s. 

Floppy and Hard Disk Co:1111tro.Uer Cards -=- IC, ---·~ 

TEST EQUIP,M.E 

.!EH - JD."f- oanlod - ---200 0 s 2.95 
.coo 

r 1 7 

• Fm.· el OAPUJS Diagaostlc 
SofiW91e lnclvdedl 

• FiHI PC Mtite Ml.r:d Proces­
sing Soffwa19 lnclud.edl 

• 2~6K .RAM lilc/:Jde>d, 
&pa11dable to 646K 

• 4. 71 or BMHz Switchable 
• A.Ml BIOS ROM l11cJ'.udea 
• Save $128.06-- -- ;.,;,;.·t 001 ~7118MH.!:lUl'bo~ ..• . '' .•..•.••.•.•• , • • ,~ 

~D-K RAM - - Ill BIOS FIOIAJ 
.Ellil~•D Flp.li)p CQa. . ........... . ... . ...... , , • , •• , ..... Uti 
Jit10U l(JtAJ Com11111ll)!o ~., •• , ., •• , •••• , •• ,., •• , ~1.1115· 
J!El020 ~~· nSiXI Dr...a (BlaO; ile2itlli)... . . . . . . • • . . . . • . • 19.95' 
JE111DO 150 "*'- F\;lwar Sl.\ppfy••••.•• , ....... , • , .... , •• , • , 59 .tS. 
Jit1o-t0 3eo< Flopp\tCor11-1... . .. ' •••• ' ....... ' •••• ' ••• Zll.1115 
.E1GSO ~~CMd· wilh F'i'li"lliltl'l:Jt'L •••••• • • • •.•• ••• ~t..i5 
A1111ER 1l" Mo<lod'I- .t.Tilier ........,.__ .. . . .... . ..... ,... tUS 
!lt2Sf.150 2 RAM ('Ii Cfllpa/. ., , .......... , •••••••••• • •••• , 1CJS.A.1 

S.1118' S f28.H Reg.uiar .u.n $628.1n 
JE300.2 IW C<llrnpallble PC/JCT IMHz 1"Jrb;i Kif. • • • $499.'95 

IBll COMPATIBLE DISPLAY MONITORS~ 
A.MBER 12' ..\moo• ~otm ••• $99.95 
C1X2:410 14' RGI! CO!Qt•••••• $279.95 

14" EGACoror -EGAJOBAc.:im~. 120.( 
350 ~lion IPC/XTIAl'l 
TMS1 S4.••... • .....•... $399.95 1G 

14MEGA Monitor nd EGA card • EGA ~PIDlli.. no • 3!JD Mu 
FIHolutlon - ddic*y9 LID Ill> 18 °*'<S ~l'CIXTIAT) 
JE10591 SArE $40:.00. . . • • . . ... • .. , .. • .. , . • S519.9.5 
14• Mu.lli&c4o Color·~~com-. 900 • liOCI p,1ao. Re&. •.ui 
1MS1 SS. •.• .. • .. .. ..••.. , .... . ... ... ... .... SS49.95 

JE1062 

u-~1 · ~~ 

• ~bio 10 2MS r.Z.ro-1<. lnCI l al :12-bl FtlW 
o.ltl'l~<DllJ'llliDll-~' ~J111od:f• · 
llOt'lill S using ti'M> .JQ030 r- l ro- io: ind 1 
• J(I' b:Jt"4'1nl · Al c;omiNfi~ • l!i0Jt37. 16121) i=.11· 
~!!lilly. Ei<loll-\i'I "81-vt:)Mld ~. ln<*Jdco, 
AMI lllOS ~ • a,.,e.. ""'mlllf'i' 

JE3020 l lil>l1'iHIOOl!6 1All ••• $1399.95 
JE3025 20MM.i: 80388 CATI ••• $ 1699.95 
,JEl030 ai.li!l a'-~1 .. , UH.U 

Seagate·20,30·_,---
40 and 60MB 

H!eH H'ei · ltt 

ST22!:ter ll>!it ~ •••• U&.11115 
ST2:25AT - - [Al). •. .••.• $339.95 
ST23l1 --~jll(;lll'"Ll'!- . , , '$.?4!1..9! 
ST?.38XT lll... _ [l'CJ1ll). •• , SZltll5 
smu:r l(I [Ml. . ' ' . • ' • Sln..15 
Sl'251 411--- fPC/l(Jl l!;T). .... $429..!l<ll 
sns1 :trr <iGi11 we-. c.'d !l'C'Xfl...•• SA6U5 
ST2511U -~Cord~ ••• ~ 

ST251 ·1 ---~- . . *" l.95mn IDlilltlmo ... jl'('.IJIT/All. .•.• MH 
51'217XT IDlilll- · ~ .... SM9.H 
mn:U -~-~· ... SS31M5 

40MB Tape BDOMJp llW IBM PCIXlflM 

DJ ~·O ·•tlMB 8"'Ck-UP - tlpe , •• $349.95 
18.40 - _Gino..._... .......... szus 

.,~ 

JE' •020 __.,•IJ'(.l'n1"11) • •• S a.9.SS 
JE1021 - - '"~,~,., .. . S 89.S·5 
JE1022 .__ - 1121. IJ'CIUl:t.TI •• $109.SS 

3..S' PCIXT/ATCompetiloleDJsk Drives 

l,IF'3$3e ~f,QJ. .'' •••• '. . • 10U!'i 

sse ~-=: ........~~.n 
DatalfOf)/cs 

...11 (:~llOI'DA.TA BOOKS JE1041 20/40Mll Ho.rd Dodo Controler Card fl'Cf.IITI•• ••• . • $79.95 12QOP , ________ . • 119.95- - •200fltJE1043 360Kl720Kll 2M8ll d'4M8 f1oclPi ~ Conl (PCn.'.Tl~l) $49.95!«IC..----·-.... S'lti5~· .._ \lol l(Ul.. .• 1 9..!IS-2 __ 


"OiOOl<3 !ll!0..-0..-•111• ..• ' 9\.95 JEt044 3liOll FlOWl'l'tllra OW. C-(J<'lltOUG< Card PC/.1(1)• ••• $129.9 5 1200tl ·~--- •.• $ it"H 

ZIOOS -·---- , , , S12'8'.ll521Ge30 Nol-, . . . ... . SU.9$ UDOC ,-.-,-~-.. •.• $ "9..9§

230143 _._,.,,._ ... ~..... . , . 124JIS JE1045 =:c.:J~~ ~~~-~~? ~-~ .. . .. S149.9S ZIOOE -'*-'*--.,. $16i.$$ 

US. Funds Only S\20 Minimum Ord& 
Shipping: Add 5~ plus $1.50 lnsu ranee ................._"'__...._ 

[ Ila)' llY~io " Ill) 

California 1Residents: 

Add 6%, 6'h% or 7% 


&les Tax 

c 1!181! JolmaCO Eloc:"°""3 121811 


1355 Shoreway Road, Mmonl, Calltomia 9'4002 

:24 HOUR ORD R KOTI.1 M f41S•)1S9a.-8097 • Fofto;.;fng P!ilonll UIM Ant /JN. bl From 7AU·S?M RS.t.: 

r Setlll ee ~·151, 592:-8121 • Techn.leal hsh ~- (41 S) !!12.H90 • Credit D.-partmllftl 141SI 59\21-9983 

DECE 

http:t:!'!.at


US-DD 
.69 .. . 

1.5'9.. . 
1.89 ... 

. 85 ~ .. . 

.45 .... 31.1 1'11 

•CadM'1:=pe tive 

• Use up to 15 Mb of extended/' 

$59.95 

BOA etteS 1 10 ) 

OC·,000 ..•.•. 1.2.60100-300XLP •.•• 19.llG 
OC-2000...... 7.0S DC-600A ..•. .• 21.115 
3 Tapes ~ 00' 'HTS I 1G t ...... 12.50 
3M Tapes ~200' WTS 1 ill 1 •••••• . 9.25 
IB ~:USO~ 3l J .........5.65 

SS·DD 0iat~ 110~n:,:'alrable OS-Mm 
.5a, '.. 5 2s· BA Sf Oiskelte:s ' • . •87 

1.69 ... 8 W BASF Offil.ietfes ... 1.89 
os-ooi 3.S:Q· e.r..sF o le! inFm o.s.:Hm
1.34 ... l:Olllf·Codel' I ~U" V<llul , • . 3.99 

.62 .... 5 25" OSIDD B/ISF D1S1o 111¥111~ 
_ FR ~E BASn'c:@ Tape Of Pi.asl!C Box 

.42 .... 5 25" DSIDD BllSF Nol• 0 IM 
Ioli 111 T sl~at labds & wl 

~. DS41D ~is Ct51!fl 

.45 
Jr.I Htflland 

.87 
BASF 

BlJ lK msKETTES 
&lid: cso "' ,o:i Co or Dim 
.29 .... S 25· DSfCMllTPI .. . .39 
•59 .... li 25- DSrHD96TPl • . • • ..86 
.99 ... 3.5C" OS/00/ 135 Tf!I .. 1.210 

5 25" II(( ~ S. LJ;8fl5 ANO IP Tll.813 

RIBBONS STQiF:tAG E 

Ton Fr&!! Ord - li.ln 11'11'orrna~on Lirtfl, 

1-800,-523·9681 1-801·255-'0l)Bm 
ll.X-91024047 2 FAX-8G1-572·332'7 

ii ID1ISKCOT·ECH 
DIS l<CO•TECH NO LO GI ES, INC. 

2l3 Ccttago A'i'1t111u11 
P.O. Box 13.J9 Sand y, U111n 1!4C·91t 

expai)(jed Ol SOC Kb ol st;uJdard memoi)' 

msmn 1ccELERA10R 
SCREDI AGCE!URAlOR 


FAST - FRIE.NDLV - SAFE 


CAO 

GOLD BOW SYSTEMS 


6809' 


Prnc!ucts WJd &ivioc:s 


fo r Dcslgn .00 tJIJlll!111Cl~ri~8 EEginic~ra:. 


We will move your PCtXTfAT prn<lu(;Ui 10 lb~ 

t iero Ot:armel. ~ cmitc yow new dc-!ign. 

LL: ( Oil!) 980·7US 
for o.i.r F~ ca 103 

ONftR~H 
TARGET 

~Ulc PSl2. le'.lden. 

lhll IMi .fltni!I 

MULl'llTASKING K1Elf!:NEL 
tJIJ!pll _ rwJ ,Hf• 

prodllc;18oillopl'Mnl 

..~_.............. •ta• ...,.... 
- ­ .... · l<ADM.~Ud.Mlm.i-. mi....... _ .. 
.... ...., _ i.. 

1MBIT 1oom 

5142'5611J1n 
41464 1scq 

41256 ,O<ln<t 

41256 12!lrd 

~ 41256 l!>Cq 

51258 ,CC!n$ 

JI"' 4164.... 

DYNAMIC RAMS 

Cirrlt 136 on !Uathr &n'ict Card 

9~11RACK MAG.WE SUBSYSTEM" 
fOR ll'HE IB.MPCIX'TJAI AND... 

• lllllik:r'IMI ,..,~ ..... - ­•.._.ilm ~-QOG, ll$-()Cll.D>U.. 

• Mlli,_Jtill.T, l:llllC.,'f.A:t.'IW..•-­ifll­·--
Cirrk 202 on lttaJhr SBri&t Card 



SpeclaI 

COMPLETE-PC 
ANSWERING , ~ - 1229 

fAX.pc_sm 
IWIOS~ A•.•1109 

It PAYS to 
BUY-MHJ ! CAD...etc. 

M'tTSUBISHI 
2Bd/380' RalScrwn i Plw ot 3D llod11I• C>lamond5"11 (0/70 "" OJM ' 

Call · 
1 

$579 CaU $477 $!~9· 
· ~~~~~:· ~~~~~~~~~~~~~~~~~~~~ 

SW,EET·P 600 DESIGN CAD SMART MODEM 1PANASONIC 
~Plfll Plott.r Ster.tdudor3D T.?O'ilBhlr. 2.4WS'hlf. 11»11-m2 

$589 $149 $59 $115 $195 

CU-OJ.1» .' ••.••.•• " •••• 880 
Cillztn1804) • • •••••••••••• . • 15,. 
lilSP-1~ ' •• ' •• ' ••••• ' ••••• 2i5 
LISP-Mi ··· ···-· -···-· ·-···iell 
MSP-46 •••••••••• --·· ••• --3" 
l!ISP..gjl ••• •••••• • ••• , •• •• •34.& 
MSP.sl ••••••• .•• , ••••• . •• ....0 
P~35 ........... . .... 4:111 
f rbM 1214 •••••.••.•••••.•• '439 

; rrbuf.o.~ ••• - -- -· . - -· ••.• _.67'i1 
llloanil HO . , ••••• .•• •• •.• ••• 299 
liiP ~Jill II ..... ... ... . .. . 16'° 
JO~~~· .... --·. -- .... . Clll 

ECIC880 •••••••••••••••••• C*' 
p~· ·~ ........... 1!6 

ll)g\1-miJ • • •••••• ••• ••••• •• ~-
'1 6lle'1151115 · -' ........ _, .31121'1!1 
1W ·············- ·­ -·· -- · 111,5 

TOll!bl.3111-st. .............. "S5 
·:M:1-S , ••••• , , ••••••••••• •G • 
351-Sli •••• - ­ •• -· ••••••••• ' ll8ill 

~····-· ·· ···· · ··· · -·• Ci:!' 

~ . ............ . .... 58 
BoiingG!:lfll'> ••• ••• •••• •• ••• •• 1'116 
' B~ • •••• •••••••••••••..• 15 
Caib:wl~Plw ••••• . •• . , • , • tlXJ, 

~----· ·· -- --·· -· ······ ··* 
'Cc!:irlli'C .... . . ----··--------16 
~1 ••••• ••••••••••••• . •• t7 
Ol!i06-r'l.O -· -- . · -- •• •• __ ••• 511 
1111-1 .•• ••••. -- ... . -· . --ll66 
~ ••••••• •• ••••••••• 149 
DooiUllk ..................... g2 
~Vlow .......... .. .... . ... 1111 
D~ 1Pluli. ·- ••• . -- ......... Cal 
D 30 WOii,.Ol;1llor1' ... - - • -Cal 

I Srilfl.S Didi-Up Ptu. • . 33 
~PC . . .. .. ...... . .... .. 2111 

111-~f~~,k',fOfp
s,-4.u much·u (0,C, Ill 

$69 
l-1232.0l .. . ............. 28CI 
'--Aotond• .-.......... -. ' ..C!il 
M~V(!!.11'~ --·­ · · · --U3 
Ml!!lh(Ad 2.0 . . - - . •.. •• .. •• •• . 19'1 
M~WiicfcJM 2.0 ••.•••••. , 5e 
M$.0ct:U -- . --- ·- . .,. --· . . . . llti 
Hor!onl.M-4.0 •••••• •··- ••••• ' , .t(I 
~Nliiwv• 28e •• ' . ••••• ' ••Cd 
PiQllMWir3..0 __ --- . - - . ·-­ .. .ol«l 
PIRdcoc2.0 ••.•• , •• , , ••••• , •• »1 
PC T-Deliiat -- .. . . -· .•..••Cal 
P!!OiM...-t.O -- .• • . - · . ·-· .. ... !iii 
PMd!ll!M~' U ........ 146 
PFiS: J:ft!Cbolot ..............n 
PF$: FRIPl.tnbtt .. . - . . -­ ..... li4 
Pl'S; ~~Fil!! --··-·---1211 
PFS;~lona!Plwi •• . ·-- •••• 61 
PF'S: P~llcMJW.b ........ 10!2 
PIM i>.rlect •••••••••.•• , ..... 1116 
Ol.A ............ . .... . ...... 177 
OlA~ · -· · ·-·---·­ ·· -----1 1& 
Oll&llra,, ..................... 132 
:Rapil'Fllit __ __ ••.. __ ••• ·-- ••• in 
.R:$Melo<OOS •• , .... . , . -· ••.in$""" • c..... lihnJMQ " •••• 199 
s~. Pluo ··-­ ··· ·--·· ··· -c.. 
Smlrl Srsm-n ..••.• • ' ••.••••• -119 

Spmt ··­ - ·· -··-"···· .. ·····• 1& 
TQP9 •• , • • • • •• ·-­ • •• • -- .•• ••• 10'1 
Tw:.t.o8ulc. C,.x-P.uc.I ........ 57 

-Ut• 2.0 .. - - . ... -4611• 
V...ac.d&U:..llirim -- , . -- · --.Cd 
w~ .... ... .. .... .......c 
w"'~.n..i~Q .... __ .........Cell 
lC-Tr.. l'rc> .. ••.••.•••.•• .. ••.• 68 

DIGIT-IZ·ERS 6 PLOTTERS 

~1~T· •• . ,, •.••• . • . 1Cd 
1~1 - . • •• ' -- . --- -- ·· . __ !iQllQ 

o~"" -· ........ ... -- ....w 
Entt<9->11i!l:IO •• , •••••• , •••588 
~ ... . ... . .............Cd 

JoltJ!iiidmlm'lf.U­ , ••• •• • ••• iCd 
OMF.i,1111.2 ••• , __. , •• . ·- . • • .oaJ 
(IMP ~tMJi' ·-­ . -­ ·· - - ­ -- ...~ 
DM.P &1/!o'21ilP .. .. , •• • 32.l»'Zl'CO 
0MPfl2 .•.. -· .. - ­ · ·-- •....Zl(J!) 

Or.IP~ -- -- .. -- . ·-- -·· --3ll!OO 
1»o1Pe11.•••••..••.••••••.••Cd 
OMPll2 .•• , •• , ..• , ••.••. , .iCd 
t.4P~ •••.••..••.••••• 1Cd 

~P.imaPMIC'IDYMrWMMIYl . 
H00-1 2'1120..C , .••. ·-- ••• . • . 31111 
1:-100.1z.120.12 ·-. -­ · . ·-. · --~ 
H00-11!it1so..t,, ••.••..•• , ••508 
HOO-l!io.150-12 ••• , •• , ••••••e:ili 

~ ·- · ·-··-····· · ·· · ·-··-.Cal
JDL S50 setliil • , •.••• - . .... - .-Cal 
KvMIS 12' 12 ••. , •• , , •• , •• .• •286 

IS 12xl7 •• , ............. , ••~ 
9<irm119l'llJ/llco 12't121'1i. • • , ••Xl6 

181'12 Pro ...4 911111 I 91jtuo ••••llG 
r.hc i1i1 Pod 12>:12. -4.BIA.S!'/ . ••:1911 

Noven NetWare 
Cwtomlllkln'- CALL 

Mb~~MbHwdDrMI 
r.iillAT, 2311s .. ........... 4311 

Plt!Uctib F.O: 8oatd .... _.... S8ll 
S S'f2'25WCWtl __ . . ____ 280 
Sn3l30Mb~I .. ....... 286 

SmwOloctem l:ilOOB Im ....,. .... S8 
ZCOOEllnt .,,_ .. ..... " •••• 116 

TOll!bt.3.5 XlfAT720k Ort.. .. __ 811 
US XTIAT:leOkDriw ........ 7& 
s RltMllbt eo..Mr 2-400 .. ­ - . - 2911 

BOARDS & NETWORKS 

~~ 1)'4 .............. 13'70 
AD1Mll ·- ............... 2040 

A/tHll( ·­ ................ - • . C4il 
Milt! -- . . -- ­ -- . · - • . -- . ­ -­ 1178. 

1(11'16 ·- .. ·- .. .. ... . .. " •• 11100 
12 ....................... 2320 

MT ···--· · -- · ·-··· -·· · · ·-· ·cal' 
ATl£<1AWIDW ··-·· ·· -· ·- .. 1911 

VIPVGA --· · --· ----­ •·-- · · 249 
E°*N.ll'b ................ Clll 
~VGA OOOAtJIJO ••••• , •• •• 2Sll 

VGA 76111 1024 •••• - • ••• • _.. 37'11 
Hwmii.~Ph.111 ---·-- .. 199' 
Jll~211&'S l:i!lii •. -- . 3!511 
~PSZ9&'512k - -·· l86 

P«rM4e EGM90 .... -....... t.i 
\llGA "'­ .................. Ceil 
VGA.""1 -­ .. ·­ · --·-·---­ ·· cal 

llul*°PI Color ~2C .... .. 31~· 
~ 10' •• ' •• ' ' ••.•• 2"84 
CololSoatd !08 •• ' ••••••.•• 11112 

59-o-igno VQA •• . ­ - - ­ - " 209' 
Tgpo~ ...... .. ...... .._, 
v~ . . ...... . ........... c.a 
'Meo? v. o.iu.:. .. .. .. " • ' 177 
V-A&m -----,-- ~·-" ·'···-· Cat 

ASTP~21111' 3816 , , ••.•• Cal 
M'. llll MP2116l .. -- .. ·­ · .. . Cal 
NreM~ -- ·· ·- · ·--··-107Q 
M,'u~el.11. . . ....... .. 1~ 
~HC ............. :231G 
Toeh.b&~ ••• , ••••••• , •• Cal 
~l.aplcp ............ . .. Cd 

nte 
co.processors 
genuine & new 

l!O!l7-:I ·- . • -- ' ·-- --­ · .... ,132 
80:287-8 (<10Mltd •• -··· '---iOll 
fl028.NOc~..11i!.1H;o ••••••••230 
IOOllHll .. -- .. ·- .. -- .. ·-Cd 
ll03llHO . ... .. .. . ... .. .. QI 
tl03!IN26 ••••••••••••••• . .6oLll 
8D:i81­SX • , •• , ••• " •• " •• .:Ml 

MOUSE 

l.ogt«l'IC7s.n.!o;v0"' ·- •••• ' - • 
Hil'la'9UI .................. 83 
11"4 .. I' - •• " •• " •• " -- . -- a;) 
s..irill~ ........... 11).1 

MlctoSoh S!Wlal . , •• , , ••• , ••••• lilS 
PC MOUN ••.. --·.·-.·-- . ·-· . c. 

HJELPERS 

NEWI Optical O!lsk lnt·erface I 40ms 
FilMlzeup 11>21 Q!g~ wtd lnitedibr Diak0""1. SflMd ,_,... • 
- HatG Clift. QpcWtht l"f'IXIM moo1 ~ llrl¥w 1no:W1ng ATO 
Oigm&);. ISi ~. l.USI LD-1:!00. M-00 llOOS. Mib!.AiiahlMW-6UI. 
~ 1000. Oplcc.ch*4. ~lc:LF-6000. Rlool'o 00~ 
SIM)' Vt1l0-!11Xn Hoot~.,. .,_,..i lndildle A<l4lllC*C. FwtllfeOcmU1i. 
FtMcbo> lecl'lnolo;I', SdeinlllcWloo SI'S'*"'- Md Wwtem 0 OplJ;. 
o.Mo it M ~ ll'Dri-lot~ qolloel diot d"- lo 111 e~ 
PCnrrlAT"' ~ COl'l'flUlet 1pll9m. ~ metnol)' UUQPe, ~.. 
I)' 6CU:>. s t.q_ulnd le< IN ,.,,.i., pl'CIGflm NASA i& ...,. & """"" ...- al lhll 

CADCO'RNEA 
SP·ECIAL 

• .----------. I rwclAloMry~. Kil ~~. Hc4•Ad!llJI.,, ....i1otMUA1.1n­
H:•TACHI Dlgltlz.er ...,<11M·o-~.,..,.,1oi... 

ASTPJwnlum flSl/tofO 

~l'IJIMJtot 
Stimm•tJraph/c• ~2xt2Ptu.1 

Int# 80281CllJp 

$3360 

·1OY1ear W,arranty
1100-121~ 

fnt:ludu: 
HllffC111Ior, ~,S'~lt hn 

& Aiou.u·Emuliitor. 

$39'8 

Volume Bids 
Wecomel 

VISA 
liASnRcARO 

PO'• 
Jcnl Call Flnt. 

$525.. 1111 

MHf Ware:house, Inc. 
8 t29 N. 35th Av9. 12-306 

Pho9nix. AZ85051 
N.wOn:l10; 

1-800-621-3999: 
Order lnlo: 602-997-8877 



WEOfFER: 
. Same Day Service - All orders 

shipped , Insured, within 24 hrs 
2. 	Guaranteed Satisfaction • 

Lifetime warranty, 30-day return 
guarantee 

3. l 11.-s10dk Inventory No delays, 
no disappointments 

4. 	No Minfmum Order • Quantity 
dl9CO'-mts also available 

5. 	Pre-Approved Purchase 
O rders and Visa & Mas1,et ­
Card Accepted 

AND G'R:EAT PRICES! 
5.25 Blad<. Disks, OS/DO • ... ,36 ea. 
5.25 Color Disks, 8 Colors 

Avaflable, 1DSIOO·... • ..•... •46 ea. 

5.25 Black Disks. DSJHD .. . . .8:2 e ·. 
5.25 Color Disks. 8 Colors 

A>Jailable, DSIHD·. • ..... • .. •94 ea. 

3.5 Blue or Gray Disks. 
DS/00 .. ... ... .. . ... .. ..1.12 ea. 

3.5 Color Disks, 5 Colors 

Available, 0000 . .. ... .. . .1.28 ea. 

3.5 High Doosity, Black 

ooly . . . ... .. ... . ... . ... 3.80 ea. 


100% ,oortified and tested. 
Ell'or free lifo~mo warranty. 
Al disks include genaric white box. 
Tyvek sleeves, labels, wri e protect 
tab!, shrink wrapped. 

CONTIN'UOUS FORM LABELS 
..._ Bar Qy. M:.'1,000 

2>f4X7/16 aaos.s 0.000 $1 .9<5 
2!f~ x?IHI 4 aaos.s 20.000 S1 .H 
21~ J 15116 1 aQ'l)$$ s.ooo $2..18 
21-': x 15/16 3 arnss 1s.000 $1-98 
2"14 x2"f4. l 80'~ 2,,500 S12.00 
2"f4x 1-7/ 6 aao.s.s S.000 $100 
3JC , 511 6 4 a~" 20.000 $2.00 
3.3x 1!>116 4, atlrOS$ 20,000 $2'°'5 
31Jll x15"1 6 30'·~.5· s.ooo $1.110 
3 1111 x 5116 2 111:705.5 10,000 $1-110 
311u 15116 3 ac:ros.s 1,5,000 Sl.!ilO 
31 x15116 4. atrou 20.000 $Ui0 
4 ~ 1Sl1 6 , &Q'I)$$ 5,000 $3.21 
4 JI 1Sll 6 3 aaos.s 1S.000 $U1 
4, x 1·7116 1 ac:rou S..000 $'3.2:5 
4 .ll , .7J16 3 aa~ 1,S,000 $3.:25 

Prioeei quoted fQf ~I box:es only. 
'DWgneo' '°' !he 3112· di:sl<. 

'"The Oualily Dlsk & Label Specialist 

Since 1982" 


1040 Broadway 

Westville, NJ 08093 


Fres·no', CA 

609-456-6996 

FAX# 009-456·7172 
-800•426 3303 

.All product• auembled In the U.S.A. 

All'orders F;O.B. Westville, NJ 


C.O.D. ordets add $2.20 
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A VOICE FOR YOUR PC! 

VOXX on1ys799s 

.,, z-.-~r? 

'-....... .,,,,,,,,.... 


PALMER.ASEN 

World's Smallest Eraser 

$499S 

PAl.MERASE'" an ~rue 20, 2 • 28, ;.nd 
(ijlill !PRO~ imL dull m1DUtC$I i\l!o. 

luge. rr cc1n.sen an: u.'aillble 1.o lwldle EPLD$,. 
•II~ and omer U ~blc lk' ' t 

(l'.I~all 1ocby tar mori: illfol'llU liOO 011 :m 
t ru.cr tlurs lis.fi;t iar ~'l'.Ml 

LOGICAL 
D ll.,f!!:I!•' · '"~" 

t201 N.W. 6~th llliec , fL l.J.uilwhk, A. 3 W9 
l·SOO· .Hl · ;~ • in flM IAl.1· (30~)91'1·0')6 

Olde JO on ,,._, Slnl&~ Oud 
(DEALBRS: IHJ 

Satellite Communication 

MICROSAT II 

Bxpansion Board 

$700 

• P<ir IBM PCIXTfAT and oompalible. 
• Satellile dala receiver - 9600 baud. 
• Satellite bulletin board. 
·• Satellile video 8Ild 


audio o~on - Add l200 


P'SRSONAI.. SPAC!! COMMU !CATIONS 
i'01 Jahmm Pad. lllUt WA !IWl 

~fS9l'-629e 1U ~ FAX~·6UL 

l.MMtDIA'n 
VW\ID~' 

9-Track Tape Dri : Yes! 
for .IBM PC/ XT/ AT/386 
and P 12 

lnl•rdiafiiCI.Ip« from munfmmcs. 
I P'Ofl ln I fH1ium= 

, 1600, lZQJ. 62.50 8PI 
• EB DIC/ H (l)tlwrtion 
• ISM .t N51ldldtd u,pt:1 

•· Nctwo<k bai 'Up 
• DOS, ENI •. Mic:ropori 
·• Hi,~1 qualtty ruscomu Kri10C 

for quk · ddi•'C'<Y " 'C •tock a ll ma, or 
ma n11fllct11ttn' I.ope drhu. io1dudio1 

pl»er, Kcnr>edy. M4 Ou.1, Qumar. 

l"rita 11-U1 'I S], 155. Call Th<i.l)' l 

o...r1111d Oat•, l ac. 
620 K..rny Mesa Rd. • Sari Dlci<!I C 'r211 1 

Tel: (6191 S 1-j H S • FA · : (~1~)57L--09;l!l 

tne HlJSKYTM 

EPROM 


PLO 


MJCRO 

GANG 
SET 

PC based PROGRAM.MER 
$599.00" 

From A Name Yo11 Cart Tr-wl 

LOGICAL DEVICES, INC. 
111•1 :\: ~ h'lh ~·1 ..... .-, H I .i1L11!.rn l~Ji-, l I \, '-!j:!:' 

l-S00.331 ·7766 (Wj) 974-0%7 
Tele ~314 2 Fn (30l) 97'1· 8H1 

Cite# 165°" llMMllr tvitt COid 
(D£ALERS: l"J 

onf.AMICRAM 
I ~ 85 n5 $425.()0 , 
,...., 00 ns 311.50 

25GIC<• 60 ns 14..2i5 : 
• ~, 70 ne 14.10 

2S&C:<1 tOOns 1175 1 
• 2561<>1 100 ns 13..60 · 
~· 120115 12'. 85 ' 
25dl<Jc1 150 ns 11.!ilO 

• &4">4 120 ns 19.70 1 
EPROM I 

21c·1000 •281<:&~ 150 ns $3s.gs 
27C512 (;41(:1$ 200 115 13,95 
27256 32K:d! 250 ns 7.25 . 
2/'1.:28 IBK.tB 2'50 l1S 6.60 • 

1STATIC RAM, 
432511t . 10 32IWI 1oo ns $18..50 , 
82&4P-12 lll<li1I 120 os 12..SO 



- - - -- -

-

1-800-877-8855 
( ;1n l'rnment P.O.'s are \\ 'elrome"! 

P OITER PRINTER 
_nas HPlftl)A_zags ~.t.ao,o24 _ l-<19Par.asi:nc1 _1ei/lat . ~ _ 545 ~T~· Tirto _262 

AST 525 -11E_s.c5 Pwso11:F'1i1 _ 1W .IQ!20t.tiz __c,r.LL Oill'illl m=-••:5 1 

"'5T AC> PM! 299 Pltida. VGA. 6 .29 ,AST llob:lll 811 - 1525 T 
il1J Y@. ~ - CALL Paradiw VGll Pro-m ASTLlodll xo _ 2m T 
~RAMA _ 142 ST8 \'GAEUS131 . 299 AST~:).I0 _ 3ggg f 

Clkomp 

ITT.hp lChr ~ C l'D:h 11 •. 11 __QB Simila 12 8 - 579 
TERM M OU ,M ~ 

LopcCi'---67~!Uln·--9 
llefOIOlt11t'Jllb _ g,9 __,. ~ _13 

~102JGT

CMomi:i 1~1 

~t)l,IP52 

IM3GT - S64S mo.11. _JOlS ~~E -- i•S Pwsinc e&l.i.12 

O~ 

--645! 
97 
156 
31e 

$AYE 

_ 

4;'5 

115 
_ 11>,2Js rs!l6 __1795 , 1 cminru •1:l - 6G5 Pn:;orw;1 2• Ci'il.L 

Clllcom!:i Cdonnnllr • 31 ton 3100 - 3065 C.:811 2CO _ 149 Pamsooc 52.1 --~g 
_2J.~ l:fnt.vJXl _ m5 Ccll*l1Ul 162 S11• NX·1DOO--m 

Gtnal~Gil ·- US ma V(;A " - 2•2 J\S'fll2Q __ 61Jl' T 15100 _ 4ng fbml mt2 --2 0 JOl l!iSO GI. 2799 oc...., I.IS? ' 29Ubr l'fl·1000A Cdof .2~~ 
i\llO\'e bd _ Cal Video 7VIWll - « "'11 2S r.t\l __31m T~ S2!)0 _ CAU ~ 56A __3850 Aolai!d 885 - Im Ft.tGu DlJ.400 52S Sbr HX·2400--31 

On:ft:I ~ _ 329 Vldeo7Veg1VGA . M EC J86· 2!.lb - 2995 Wty 211'1!1 __ 119$ ~61 ___ms Rollr:id 990 _ 19s Okld..a m _ 47sToshibl msL --

~~Heraa.~.~~-C !£CELU __1i16$Wyse1112 __1m Houstri 6'2 ---449S lki~ncl 990 - 1595 ~ 393 _ 959 Tot~ 34 ISl. 
()atn, lase, '$~J\181"°'11, 'M c EC :t>owtrmai - CW. Wyae221.t __CALL HP 147!).lo 1:195 FldlilldGF!i -CAU. 'NcC P2200 - 328 Toshibl P351SX _ 

DI K DRIV Padlaldllel 12 w1L 1il6S Wyae321S --2m lbnOOl;::s.. amn, ~ A Od1er ~ _CALL NEC P52QO _ 51S C.non L11x _ 

COC 150 Mb 1,«5 11icropQit 1355 _ 132 ,~ 20 ~ - 2j99 ~ 3!ll) __269 
 DIGITIZER NEC PSJOO _ m NEC c m __ 

~ 1120 t.11 _ 199 s.11911, 20llb _ 2$2 .Salll$l.llQ ~ .40 _1Si5 zm ~_ 162S ~12 ~1 2 - :lAa Kutta r:!i.l --CAl..l EC P9XL _ 1roll If'~ I __ 

lh;aJ;e Xl$3 _ 4,9 SetpltXllil t _ m T*"dlo.386 M - 2S9S Zeriil ~296 3l95 CDnp « ~ 611 - ms Kuna is 115 l , 1_ z4g Ettnr.c Oaia f"olb':ls. Oc:ru - ­

71 lli_(il.5 Se1\IJ•le sm1-1 _ 42;9 . ~ 21111z 1~ 11b ome _ __ 1ns 
~ • 48 - 3 95 . r11i 1$ 121 12 _ 3Oi i ~ Gn::IOln.Ct.is.0 C. V.nrPlf Tl _ CIJ.l. 
Millat1 TD 444£1- 379 TnstD! no JS IQ _ S9 li'2llli L.lplOp : 2D 111 23tl7 GlCO :M ~36 _ 194rn,ar;. IS lh 17 - »S MONITOR 
PUICIRl 20llb - S18 'Drfml _CJ.U ~PC IT S1a:ti l 441al lfl l KB)b:ad _2f95 GT003h.il_2:JH Sunma ,. 2 - - 3-Ca 3 aA __ ag PGS Src -~ 
AST. ._ ,;q,Grm_ Wioq:d!i --CAll M'del! 280 __i;..5 f'GS aS}T¥: b'" _1195_..I'd Lllmr_Tea:.T~ CAll GatlSRAGa __m ~iif__ 1_ 

0 AR MIUitli 1'81A - 5'0~ S9'1"1 ~ I~ - 17S& 
Seiko 1430: __m So1PJ ...._, _ c.

CDcll Copy+ S.0 - 107 Pndo:I; 2:0--412 
• lilibllltU'.11 (ii!(l5TK - 2375 T~ lUisel' ­l.iBilll •Pin - lH Pwdltret eon,iete 1•S 

NEC I _ 519 Wf.;B6501/GA _.c5S~Pla-IOA:QU 19 

Riii 10 _ e.31M1fro ___13g E +- 91 5 Wy!l!i'OO __ & 


NEC XL -2°'8~ ZllnG'l 1'\IJ -- S9 
,.;c ~ GS - 1i9 OllWir U:dll5 CAl.L 

lilrrMI Gni;il :U - ~~ ~ A:Bne bl 0$2_ 545' 
L01'1JS 123 --29S S(m1 U~ 

GllOI!~ .219 SYlllPHOl'IY - CAU CA " ERS 
Ma.mdl _ -9Hopl'ofDOs-- 10~ !>a:axipj 8311 - 1'725 ~~ - 965 
--Wad"-0 - 209 Vnn Ptllllllw·- 411 I.op:: SQrn Man - 9 PGS LS®• OCfUli 

I 

\1.111 \dd r~· ....... .J~ ll '"" " · ,\T i lt ' ~ ' n I • Htipt ~ '1 ! · l' t111q 111\. \I .N~0... 11 . l IC~~ K' : \ ICJ'\ 0 11~~ - 't. \m .r. P'H. ~ 'i. J 1• '\\I .! 11\I . J1n1.1.., n llia"l t L;.JJ' lt d1•s 1uu1h .rnd .1n .. 11t1wd 111 i. la.11111lt 


\1 l i l1111.1I 110 !1n· . '\\ 1 du O.ul :.!U.ll .4111n t 111111t..1 1d11 l1t\ llf l \·, ;.rir. "p..Jm ~ d 111 n p l.1,t LLI. pl-t•,1""l' ll .111 fo 1 .Ii H\l \ \l. a) llf "Y111h l L ii iJ .,, ..1J1>el '" ' " f.i.·d l't . -.., ~n.. a Li.·• p hi'fl. 

IYfEf{\, \TIO:\ \l. S.\l.ES H1lll 14J 7--IX55 - F \\ 16021-1 .H -%85 - ('l STO\ffl{ SE({\ H'E t60214J7-.t85!t. 

PCf..:286-12 
• 90286- 2 
·• -2 MB Flew; Ol'lve 
•IMOK Ri\M 
• Stt I Partlltl f GM1t 
• 10 ·Kor ~ Kfl)' Board 
• SI • 1J.3 0 Wlll) 

SI ­ 5-2 (0 Wall $.100 OpoonJ 
• 6/1 2t,Hz Key Board s;m· chatl• 
• WA2. HD & FDCocnrottt 
• 80287 SOCKET 
• 200W POWER SUP.PlY 

UONOSYSTEM 
• WJMono Mon! '°' 
• 20 ~ Hard Oi!!k 

$1 255 
VG.A COlOR SYSTEU 
• W.VGA card .&, Mili\l!Or 
• 20 1-Wd CJ" I! 

$1855 
EGA COLOR SYSTEM 
• wieGA Ctr-a Monitor 
• 20 Ma f'IW Ois1!. 

$1640 

PCl..38616, 
• W/'10 M!I !-IO 

$2395 
PCl"386M20 

$21595 

GAS PLASMA 2·86-12 $2295 
• 902&6C 2 CPU - - -
• SI · 133 
• 3WJ" FO 1.44 MB 
• 20 MB fJCJ ST-138 
• ~CO SO"Hl'I (&40 X400)
• ro Clwd Parde\ISeriall'Game 
• 640KRAM 

GAS PLASMA 286-16 
• CPU 80286- i & 
.. $1 -18 

SZ495 

1LCD~286-10 PO·RTABL.E _ __ $1655.00 
• 10 MHZ 802.86 SI • 10.3 
• 12 MHZ SI • 13.3 (Oprlon $50.00) 
• 1S MHZ Sil • 18 (Opilon 5250.001 
• SCOK RAM 
• LCO Sa ee 640 X 200 

• Sui* f wii1 6 Bad\ Ltgn LCD-3S.6·16 $2795..00•ee 
{()iKlon 940 x400 1180.00) .-..:;:::iiiii=::-"'-

\!::::::;;;;;.....-

1<11Y 11!oard • 80386-, g /.!Hi:- - ­
• ElCl&rnal I P rGame ·•.io MB HlaJd Ol1
• 1.2 Mil floWr drM • 00387 Sockel 
• 20 MB Hald [)Jk LCD·3&6·20 $3095.00,• 602&7 Sod<et - •30300-20 MHZ- - ­• 200 W Power Supply 

• 40 ...,. Marci Oiak
•SI~ 15. 'I'•" XII 'Jr" X8" 

• 80387 Socke1• 23 LBS 

CAT-PORTABLE·286 ___$14A9 
·~Typo 
• ll02fl.6 (1 ot.Hl or 2 t.t-ttl 
• 12 t.11-fz SI • 3.3 (Opilon $60.) 
·• , ,II Ml-+: SI • 8 (Opaon $2501 
•Ona 1.2 MB Flcppy DfivO 
• 200 wp-Supptr 
··m Oilply s-·Amber 
• AT Key Boan! 
• Se>ntll / :Pata11e11 rGame 
• WA2 HO 6 0 COtl~ 
• 20 lie Ha<d Disk 

CRT-3&11-16 $2595 CRT--386-20 $2895 
·~16 

IPCIJ PAC IC COMPU ER (818) 571-5548 (Todlnlcal suppol1) 

702 S. Del Mar Ava-. !lie, (800 . LY Mon - Sa• ~·.· ) 42.1-1102 {IN CA} ORDER o [
Sl'n Gabrlel1 California 9177>6 (800) 346-7207 (OUT CA} 9:00 AM 

(FAX) 818-·28:8·SIMS2 sYSTEMS COME WITH ONE 'i' E'J<R PARTS & LABOR WAARAHTY 
- 6'00 PM~l!!!!lii!!!I 

DECEM lllilt I938 • B Y T E l65 

http:l1111.1I
http:lilibllltU'.11
http:147!).lo
http:e&l.i.12


This could be the most productive 
phone number you call today. Toll free. 
1(800>531-5369 

$199..00 

- ~~-.:...~-~ --­
• • • ' --1 .... -

- . .... -
~ . 

~ ~ 

TtlppLlto• Lino Stllbll lzerlCondltlonor$ 1L1Jlom tlca.lly 
adjust varying lnlJ"I "'Ol!age to prQ!6cle tun "'f)JliflJfJ tJrJPPQd 
oiiflng a IOw VO!ls,ge ool'lidition whire supptau/ng MCI 
~neool$411. 

Cable Assemblies 

PC/.AT Para ~el 
Printer O.~lee 

~ . ~ 
10 7 .H 
151l 11.95 
2!!i 'lt. 17.95 

PPC301-tf!A 9 ft. 12. 5 

POPULAR CABLES 

, 

&oar 
2111.-.. 
2MIM-1C 
2li 211 
Holl 50 

I 

25MM-1•QIO 100 Pl ·112-15 

DB-25 • 25 Line C.'bles 
Mal&-Female 

I 

' •· -~ . . -= ...--.. . ~ . \.:- . 

. ~ 

BC1200 
12.00.W 



-- -----.IBM-PC BUS 

Input/Output Cards, 
DJP.H Op!G-~ l«I di¢ Input 
POP..M Op g.. tmo'1tloo DmiDO!Dn o;iu1pul 
IPI0-411 TTL t I d.li;ittJlll lnputbu put 
DPC-l!) Pu ecunr ~nitor 
l>CMl·I'& empci a0u fJU1:J, cn:­
AJP.11 1 Bil ADC lnpul 
AON 12 Bit DAC ®lpul 
JUS·Ie lJ Bu 11ola ed ADC 1:npu1 
TitN Tharmooov?Je 
SIO-Z RSZW422i-16Sr.i.'OcnA LO 
S,f.24 Sel"iPll' i rmtnal ad..ptori 
!.ICT Bae !I.I"•" mil rs 
l!IP<-!JU 51 LS ol ~pl411 

BLUBCHIP 
TBCHNOLO , Y 

~;~ £·.· 

11(.o.-Lar. Cfl lPP 
~ C014419lm · · . • . 

Cinlt 31on IWllhr ~rvluCanl 

FAMILY 
EMULATORS8051 

Seeoor 1111 
Gfl page ~ 

For ln!'Q et!!I 
~.. 0'2 2l 311 l'!i :11.0 
Aii.11t.r h.11 02 854 11173 
0...0-a• lt2 ~ 81 H 
P:-1nl <! See S'fftilen 
Frllnat 01 6'9 '412 lliOI 
IJ.tt!ll Dr1i..n 01 olM 2Uo 
Lil.bl OJ •H0.3~ 
Kot.ii~ 02 7&• 7141 
N ZN nd 04 18637S 
NOnra) S..5-n 

o~ ~J 5$ 10Pon•
&p,a.n Oil 211' 2340 
s..... u~ 111 no~• o.s 

'ett a..rni.,., Ill 1:.n Hi 87 
SMde<I O<iO 11'2 24 2S 
us ... •Oii~ iuo

noHau 
OORPORAJlON 

WRlli Cl CAil. tr 1f.U!I fffE 
OOM!ffl:DSl'.'E8 & 8 ~ 

Plgm ~ 
~RI lbhlld, ll!!rltl­
·r;... .rt. B&B-. mT1MI 

cllf"l, R§,.(22 

=----""':--:-:-.-~­.., 
~ 
mDI rr-. 

Vu FIS.232 li!lld! 'Cit 
... ~ 

rmt llJ' BY 9..EtTM'ilCS 
.......... ·.-i 

OOAl.00 TOOAYl 
~ d [f-. 

RS-132__,_ - · 
laQcl COIT'r"'1"1. 
.~ 

llDllrrll. ..... 
nm. 

rimm 
m: "2115J. 

, W· 
mi::re 

~ ! Slml>dlr ~1~ ..... 
ID\' an IJllllliDI' T~qpon ,,..._ 

... Fs'r'MfllfE i:llllfal '~ 

B•B~Elr!!!..!! 

REAt. V-OlCI; Dfglral ReccrdlnQ 
lo( "°"" PC, JtT. AT gr CGmr;i;ltJO! 

+VOICE MA l SYSTEM 
+TEUEMARK m NG 

·l~DOound & O. Doc.oo 

+ Shto\RTEST ANSWiE RING 
MACHINE 

+AUTODIALER- DATABASE 
+ VOlCEPAD'• 

.~IQ<~I~ 

+PROGRAMMEfrSTOOLKIT 
. ·lop'O'laj. , 

·~ Ut .IO/lw.,.. callt'M. llNJ llJMIM 

z "260.- · 5 ·"'11 

(415) 652· 9600 
J~ l~.ll'IQ. 
~-.o1... s:.....!I 

-.~~11 

Easiesl IEEE 488(GPIBIHPJB} 
Interfaces for your PC, PS/2, 
Macintosh, HP and morel 
• Control ers 
• Converters 
•Extenders 
•Buffers 
•Boards 
PflNN'"llU'MI 
in 11i1 w.c Call or send 
~•menlan 
P101 ~ for your FREE 
i ~ h Tecilnical Gu de 
LL.JL8 C (21& 439-4091 
2!1171 C-flClllld . Cllwlmcl, ClftlD '41a 

• f'v~18~ 

- ·--' ,­--- -------_----,__ -­
-··­RIBBONS & D JSKS 

3.5" O S 1.0 MB ,,, &:o..i 01 

2315 23501 2295 
• - bx . · s bx robK. 

3.5" HD 2 .0 M B •&1~018

'j'595 45u 4,..Q!iIf bx 5bx lf10 


PROPRIN T E R 791 

XL 4202 · 10401so EA 

LASER

TONE 

KITS 
TONER KIT SO 5397-09 

62~ 
•OPC Kns "CALL" 

Min mum or4er S2'00!? ·No Surctiari:i onVISa 
Mast Cllrd" COO orders add SJQ9" Sur ace 
Sh1PQll"IQ_UPS add SJ® per 100 for 3'rior5'.I'. 
add ~4~per 100 for 8" OS ila1l del my add 
m,"P11oes S1.J 1e<:• 10 cnange •,111 111001 Not ce· 

DECEMBER l918 • B YTE 7 



--- - -

- - -

-- --S.U•r. 48ll'it Ds-tiO 95 'TPI 

,1)5.DD IB r.t.AT Comll"libl4 


BULi< 

COLOO.,19 	 .90
ORORAV 

BOXEO 
COLOR.59 	 .99 


, I'. '• America's 
I CENTECJ.t Premium !Juality

Color Dis1eeues 

~ DiskCourier
1:Y ,f:~C::[hl B 5' D 


" 11'.1\ pc)C' • 

84 l"lASTIC STORAGE BCX 1 3 9 

l 1 •~ - 135"TPI 
OS-DO ,COLOR 

3 112 • 2"-0 
OS.HD 8 L.11;CK. 

1.15 3.l a 
1.25 

BUU< 
COi.Oft 

3.25 

• - COLOR • 

li63 C~~R 1.15 ' 
3-112'" • US TPI 3-1/T • 13.S TPI 
OS.DO C<lLOFI BLACK llS.HD 

PLASTIC 
STORAGEBOx1.75 	 41150 1 

BASF 


OS-tlOji; WI 
. ,l\T Com1111tlblt 

. 94 
3-112'" OS-Dll 

),.34 
Call for best prices on Dara 


Cartridges likan Ribbons 


I S.1r4" - 48 TPI DS:.HD96TPI 
DS.OD L M.P.TCom119~bl• 

·.72 	 1.48 


. 
INIOl'1 >IW!llne I 

)·801·5'6)·0092 1 

Cirdt 313 on llffderServiu ·Card 

Ml aur ' ­ ""' •·holo ~'1T •• 
El.! Tl'l!l ~ 1(1'1111MI """'' don 

rol ..... .,.,..._"'di·wu<k-.b.
,...,..,1<w...,..1nbm.tbl. 

l , FTC~~J 
11~1 V9S-l900 

GllOO) ~l900 !.!IOOl 91' l-190IJ ( "111.) 
IO!!Cll lilal. So-. Stilr~ M-2 

Swuon, CA 90680 

, ~ ISC INTERNATIONAL-- ­
SUPPLY COMPA N Y 

1376 W. Q04Q S. 1 WEST .JORDAN, UT 134098 
HRS : a AM TO~ PM (JdTN. TIME) 

368 BY TB • DE EMBER 1988 

2400 B·AUD 

$95 MOD·E.M 


30 DAY FREE TRIAL 
SIJPERfO:R PERFOAMAJ4CE: • NOT EA· 

AOF\S ANO NOIS€ WE CAN PRQVE IT NO 

COlvlPROMISE 2400. 1200.. 300 BAUD LIOOEM. 

FULL FEATURED, H'AYES COMPATIBLE 1BM 

IN110RNAL. sonw... INCL.UDEiD • DEAL­

Efl.S NOUIRE • 3o OAV ll,IJQNE:V BACJ( TRIAL 


CAU FOR 0£1'AAS 


C.ompuCom Corporation 
1800) ACT ON IT {400) 732-4500 

''C" 

for ZBO and HD641BO 

Microprocessor 
Programming. 

·'· 
.n'lftlJg• I!' our powe1"ful l'C-ba"'-'d. 


C O)fltpll!S' fOI .-mbeddod. Z&J and 

11064180 ml~.~_.,­


pili.>t 1>TIUl!fl for m.loop~ 


""'Ki"''"..... Onl)' s-195..00. 

• lt...>m0~ sotll'm di!buggJ!f. Sl'i!i.00 
• A.ddilimW produc as~ 


lint.!n, >!~ boatd ~mplllcB. 


Z·l orld
1nur-"""""'"0.,-11. CA '!56l 
916 7".:>3·3722 
1'1.~: 916?'.53-5HI 

lnGuttU.fiY:
iSystem Tcl, 081.JI I i687 -~ Sptthl i..i. ­

Cl-1i»CLO< 

10,.11 ~IN A CHIP1 

Easy p1'11ftln 10-Wa.r :teiy

Never set di! Jlfine•again


No slOI: needed • 1ooq& co 


NOW WORKS WITH PS/2 

Cl9ClOliC.wlsollwafeo NOW $49.00 

30-drf ~ gflarsnttle 

COMPUQUEST INC. 
801 Morse Are. I Schau burg, LllOl!IG 

1-800-722-2353 

1-312-529-2552 In I 

Cini~ 61 on Rt11ilu trrict Cald 

ZSO or HD64180 

IC-80 

iC-80 In-Circuit Emulator 
• Cl!\ be eoofilultd for ZllO or 1-10641 80. 
• 	 soorec eodc Jc,~l dcbuggmg with o~r C 

~iokr. 


• Worts with IBM-styk PC. 
• 64K i.werli)' niemory. 
• S.uc price ms.oo. s 1340.00 includmg one 

pro~ imd symbolic deoog s-0ftWMC. 

Z..Wor!d , 17721'lctilo Ave. 0.oU.CA9:!6Hi 

(916) 753-3722 
f',p. ; (916) 75). l4J , 

Circh 314 on ~ader 

Terminal Emulation 

• re rromx 4105 
• Tektrono< 4010 
• VT22Q VH02 
• Plctvre liles 
• \it'.iA and EGA sc.•ppor 
• Hrgh ff)So/Utl(){l ha1dcopy 

VT220 E 220$169 

• VT220, VTt02emuldiiOfl 
• Fie rtBl"lf!ilat 
• 132columnmodf1S 
• Color suppon 
• HOll<tl-y 

•• • OIVlmffled Qmijil1ter ~ms, Mc. 
:JT75 in.....,,... S..O. Ill 
lbJi:JG'. CO f!C31JI (Jilli 447925 I 
fA JOJ-U' 1-f!lll 

Y'fltt." .rrno DlC ........, 

Cirde 9'2 on llbtthr nic~ Catd 

http:Sl'i!i.00
http:s-195..00


-----

111 '1'-p(I 
1U:­ N'ltt.i1119!1 

8Cll8 
8088 OI 8086 
80!!6 
8028& 
8112116 
eOZ86 
M.186 
eo:IS6 

. 111 •• 

Cir~ 
HI II< Im 

Ull~~ Of less 
~ 
ll-1 
IOMliz or mo<e 

""'911'1'1'111 
lli!IHlllfttel 

!11197 IJ7M 
!!Oe1-2 UiJN 
8097.1 2tl9M 
80287 1$9"1 
~1-4 mm 
arQ.87-10 2$tM 
80037-16 3f1N 
80387-~ 'm­

COM1U1'E 'ICllS 
Slit! ~ ~Cl 'ft HI 
ST22:S ~ wi<lool . & ~ 
m311 ~ wlcon.1 & Calhs 
nm 4(Jfileg \II HT 40 wrwt1W1tt 
Sf2'iM 4~ 28 Ste 
'1717R 00M >CG M I; H 
$l4GZ(i tor.loo Fvl HI 40 

J~ 
~ .... 

2l!Jllll 
~ 
29911' 

' S03a6 9003;.25 ... 

$'UG)l JOI.leg 40 ~ Fisn Ht 
ST4D53 <1()M 28 full Hr 
&TCDR ID 19 Fii Hr 'll"fGlhran 

31911'1 
1191"' 
419"' 
Z1"' 
t•' 
~111"'.... 

386SX 80081.sJ; t2t"I 

TAPE B.ACKUPS 'BY ., ~ 

FLOPPY DRIVES FROM 
YOUR LOW PRICE LEADER 

360K ~ PC CcJrnpaile - l.lllSUl!i 
1.2 Meo llAick Fin 
120K Ji;• ·Epsoo DIM w/S • lllOIJllW:I 
1.« 3'h • ,llflve wf!i • mwlCl'lg - Scwit 
360K Tn1oo 1M1110-2 Full H 
16GK Tn!On TM11JO.I l'ul H 

WESTERN DIGl:rAL 
WX ·l 5114 '1' Siled l'cr 
WA-2 6 Bil ful SClt!d trdlB::\lllJ1 
WIJ.27l ~ Bil ALL Y, Sizl! 
WAH 16 lilt Hiltd !JIM Controller . 
IW 16 Bit Al l H~ Im T 
MEAD ~~ ~ CootrO*er or XT 

UC 1 2 ~ & 360tC Cootro~r tor :<T 
~PY Cable Set 

9 
. ~t PRINTERS BY 
~ 

Panasonic cmZEN 
01"1 1-"CPS 1'19 18110 1SOCPS 9 Pin 10 • 11t 
IKXP-109·11 1w:PS 229 IUP1!1E 160CPS 9 l'lrl 15• 3&9 
OP 111921 240CPS 31'9 WSP40 ZSOCPS 9 P*1 IO" 

DUR CHRISTMAS PRESENTS TO YOU AT OUIR COST (S,ee e.el1ow) * 

LETIE:R Q A llTY PR NT:ER 

DAJ$'t'!NllE.E M Kl'ER lllANUflC't\IAEO ff C.O:OH 

'fWt llUf lot 1 C.l!lm 


STAIRWRITER F-10 
When OUf 4.i ~ letle( Q ~eel 

I Sfggo_;-·~ 
I OPTJllNS STANDAA O FU TUR ES 

• 40 CPS • ~ Paoef 111 1S • Form•·6 It Senal ClOle s 19'8 l.eOtl . illCI Plld1 &el ~ CcwCI l'al-lll• Bdifee1JoNJ Tooar 149"1 

·~ • Our Shl!t Fndtt • lndllstll' comod*l rt>bca. ~ and 

(l(ll1!ltll ~ • ASn2 set1al ll'l!~ffaU 


NO SLOT CLOCK 
Piii~ ilto ~oo.a•o 

• 10 'l'e:tr 8iil1 i;­
• ~r &el Oatt & •me AQ8Jfl 

l.l!ll 49"t -3;4• 

, ...... ,..m 

llO S.WIGWIGI fllll llllCMU800-654.;7762 tlRMiS: 
~ • \11$.t • cao • CAS11 

--·*Elllllil•""---.hi.. ­
FAX 702·294-11161 ws.4' 

1000 . Wida l:lwy_ • U ii it1 ~ 8_11ll!M OJty, l'IV 89005 
ft AL5(l ~ ElfeQ;S ~ 

2"' 41:?56 100 NS 
3D 11156 80 s 
3~ 4464 15(1 NS 

11" llllG·~ 1 120 NIS 
11" •o•~ 1 100 res 

CUJS!OITSS1 JIC BUSTER 

Llilfi -3.9" 



--- --

I 

• f1iclullf "''"'" dr"'°" &!,... _.. 1ndoidcd for 
lll~·l'O'XTIA'TlPS2, NUi ~f)L "INRJ511 or ·rM 
MCIVISAi'A ·IE: 

Cittl~ 101 on IU/Jlhr &niu Card 

I not onl .11. 

• primtu blll't'1r· I 
but fHi 1Wla1'11CA 

tJtLllT&a ~U ffEI - IJIUL11fil.£XOI • h1"'1K'I 

-· I J95 
,,,,.. """ I 2)5 I 

• L.tel. 'WI Pl •"J THI llliJIJ n.ID ~.i.H 11 1VI 
IJlGl ~'1101" llfllii llJlll\&.'L TO aH"T'JW¥1t'3 P'JJl.lllA 
iM Y.11 'UAl..11 , r1JS! •T Mllt'TM!I Jllllrftl UUD kl Tl "'11 
~ nn.1.r "'1)i]"J. W.llAU mllMI .. 1't'I !WM l.JllJ'Qll 
DKllllrml M"-.1111!1,. lmtf.Dff IT "...._ 

PC485D 	 '5 
[ R 485/422 INTERFACE l 

p 

355 Wat OiL''C! 11,,;:. 
rll: C )7JIH:S 11 FA · t 

51/4" DS/DD 59 
311211 OS/DD 1.15 
LIFET~ME W.ARAANTY 

Price btie<I Ot1 Ql.l-•IV cl :)(Ml In bul~ 
tnc llolde9 Tf"i!'o slffvM llilld kl~s. 

eoo-222..0490 
In NJ 20 H162· 7628 
FAX 201-462·5658 

• 24 Hour Shipment • 

MEGASoft 
P 0 G<l• 710. Freehold, NJ 0172'8 

FRAME GRABBERS 
PlllCf ·­- ~ fr 

~ IPh ll'lll 
l51h l!Ai1i ~ 'I' 
2i'ili. 156 . m t.:A 
SU• ~11•1 ~ li:A 
SU 1 ~U • 14 liiil!i 1~~lllT ~1i-1t 	

·' 
· tm. FOR Dll'ffi!ENJ WOOfil 


\llPCIXWOO!ow.11it.E 

• otQO.J.t2£ I W 1 e 

CCN'OSm "1)£0 IN 


· 2•111Tl!GilWI-- ~ 
19 11'*'1-M 

SOffi\o\llt LlllAAlrl' Of' IMllG! ILNl<U'SIS llOJT i!5 
FPU SC!m'!'AAf Lli"GAAOES 10~SQro.OWNUI$ 
Ml Clim' ON i.R".AAllll li'l1tCl'.ll:SI: I MST Yti!A 
MTUil!JI WI ll6WI .r. DMT !WI' llfFEfJB'<E 

IM'UT EE\llC-6 ~l 

HRT PD 
. 

l1GJI llfS llfCIWllUJG!i.5 
7fi 

. · Lf'MSTON, ILY. ~ 

5V411 DS/DD 39c; 
100°1.i CERTIFIED 

LIFETIME ARR NTY 
Price !>ii.ad o n quantll'I' ol 250 In bul 
lnclmtH fy\'1k al11W•1 •ml lab•I kll•. 

aoo-222-0490 
In HJ 201-462-762:8 
FAX 201-462-1:1658 

e 24 HOUR SHI ... e 

MEGASoft 
P.O. Bo~ '710, Freehold, NU 0'7726 

Full l!-ff¥ieJll dupllUtlon t•t:ilkt)I' 

Circlt 180 on IUadtr Servi« Card 

9TRACK 
TAPE SYSTEM 

FIR ISM PC/Xl IAT 

• MMl'Rmm 10 l"C 01l;l Tr1M!er 
• H•~ ~Pffil saeku~ 

~~..ue.~ntprm S)i.1~ 
• Stmoe md Su~parl . titlll' 

1..,uJLn(I.~ 

taU {8191 343"8505" or writ! 10 
~~~. 

P 0 80.& I~l Tm1n1 tflL1 913Sll 


CONTECH I 

http:otQO.J.t2


TIMELINE INC. 

.....~~~--~~ OFIOEREIESKON Y --------. .-------------. --~----..... 

DAPTEC 4·000A SCSI C,ont,roller $60.100 

Contl.rwntll U.S.A. lnll(M Cellfomla L.A. I Techn.cal lnrto 
(800)_ 872-8878 (800) 223-'9977 (213) 2.17-8912 

PERSYST"'GRAPHICS AND 'U'LTIFUINCTION 1/0 for ti'le ST4 12·506 lnterl8Q u si1151, MFM encodinq 
CARD FOR IBM PC/AT 

128K ON BOARD $89.0!0 
This ca.rd has 1 serial and 1, pa.ralllel port. It can be &x· 

paneled to 1.5MB memory. Th s card has extended memory 
,only. (This is nol EMS or EB A$.) 

You can attadl a monoc rome monitor · o lhe card as well 
as hoo up a. lig pen. 

so Inell.Ides u1mty sahware: drive emulator, primer 
spooler, u . nty lo control calendarle'loek. 

Uses 84K or 25&< oh ps. 

10 MUUwatt-H·eHum Ne·on 
. ASER TUBE $99.00 

(S.me u S260I 10 Mimwatt IMall Output)-5 Mw rminimumi 
Tl.Ibo l' In ey11 nc:1r1c.11 nou•lni 1 5 ' ' long. E111111s Roo bc.11111. 
·ClaS$ I I lb t.aser·Random Pol11ri:i:.1n Ion· Non-pormr Iied Laser­
Modo:T EMoo·B m d i11m. st 1/e::!.83mm-Beam dl11erg ni:e: 
.96m rlld,.(J pereting Volt119e: 2350V 100-St:arting Val mge : 

<:10 KY·0 rati 1 Curr~nt: 6 , 5 mA 

V,G,A Color Grapht·CS Package 
Poa;l bl• O i1play Modes VGA Gnphin: 
800x560:x16 colors 320x200•2S6 colon 

640 X 480 xlfi Color5 640 X 350 X 16 Color$ 
640 x 200 x Ul COiors 8'10 • 200 blac at>CJ wti1ce 
320 x 200 ~ 4 oolorS 40 and 80 ca'urnl'l characier moQ'e
Tllo-........,._ ........................~.... 

--­ !!ET ™E5TMOllllOl'OOCOt.C:ll · • Milo ~ I
~Tho-· &fl • ~ 17 ''N 
:-"-"".-~~ • SO!wata 1t1 llGA,':QA._..,._.__ () ..... oGA... 

A.TTOVGAO.RAPHI ""'"'"""""*"­ .,,,, I t ~ 
cd fool: or,.. DtH-i!I - ·­ .., ... Id.et k~ 15a0011 . J1 dll DICh 

1490 W. AATESl'.l Bl.VD, 'GARDENA, CA 90247 1i1mnum ·On:Mor: $Z01.00. St1'ipCll'll\J & ~ dl8l'jle$ UPS 
Grod:ld: $,S0.11), UPS ~ $1 OOJti Minimum c:i.rve: $400. we 
accept c:ashiel'I cnedls. MC oi: VISA Nb ~~ OOCYs. 
~~ 80:16'h'lli M!Mlb. Weare nol~ID!' 
~~Al~ $Utljeel b pl'10t' llille. PhcM 
~ Wlllcorna.. ~ Orowilo ,....... ipidlllll ~ 
~.._,to~wtthout no 

'Order O<isk Onlv O EM lnguirlu W1lcom1 

caoo)2i3-99n' (~s72~~~eI(213).2;™n ~-
15~ Antocklng fH fo; r•turned Ofders. ~ 

DEC.EMB!3R I 9 ll B V T 'E :t71 



~ i:cbl~ Ottik ' ~ In p«1lllmll"U Ill 
(1111111' ~-Int fuldrld1 rmni W Thi~ lfli!Oi 

. ,.., Pl1l9fWT1 .idn1iieit l'9ll)Gn!Oon iO _ II~ Ill\' piO' 

grwQO!~ VOl~--~iipla258 ~ 
rnmll!ll .f""l' tsAIDll~IMI ~~ .l\IUl!I ~ 

IOd nigh n«igplUl)il ~. E#J tllO ' In ~llG 
~ 01 fdltllf• nqµtl'ld. - hCldl, dllaklQP plltl:lll• 
Int. ,_._. -~ lhMI, ..- lltiw TSR ~. ~. 
~· ~· . '!!111111 --. ht ~a':iilllil 
till!lcl r.orn -Jlln I ~ ilO:llla - ~-anllion Ill 
- ~J lflla ~nqi*n u. 'lltA -
PIC rar ~ ~ l'lil!UI - · ~ MD!4!1 lltl' ~ 
~ ~Of-~ - Clltll~-
.,_, N!ill IO bt C>lllJuSl!ll wftJI IM Wlft'llllili!I ,,.,,.. 
~ ""l 'IOICf MAmlW- $1.U!I. 

I \I I 11 '11 \' I 1 I H 'I ( 1'.:I I'\ I I • 1 .._ • • '•" ' I • 1: 

BP~ 

LO 'W· LDW ·LOW' 
(A'P.],bts:rjel Prutl 165O 

mr H $
pl) ~~nj el Scarut r . i ·) o ... 

+ in lerfocl.' kit $ ;..,..iLJ 

IBM aMJAt:a Ii ' AceR· 
~EM- AS" & orh€r 

~T/AT Com!l<l-l 1lllcs & 3Rli Com~ulers, 
C.Ut for LO PRI 

Go v'i, Corporo le. Schools, Dealers. 
a11d [~porl I OUIRJ[S W£COME. 

SURAH1iru:. 
ml! 2 (b&ccd Ro.ad FJlEM01 T. CA 9fal9 
rn (4 1 ~) 5 1 -~ 1 01. 1· · (~ 15~ 1 -~~~1 

-­

lltr GM! llC'(fl'I~ , ,_, 

~--llllliiiil'~-·- ­...._ 
~ llU.-"I ...... ...... --.......--~ 1.t ... ::. •-..... ,,...__............... 
~ -.....·-....... ... 
· --~ .... 

--.. 

HARD DRIVE SALE 

SEAGATE 

ST- 225 . ... __. . __ . $ 255.00 
with conuorler aM catire 

ST· 238 ... - . . . - .. . $ 265.00 
whh eon 1iro1l!!r ncl cub le 

ST- 251 .. - ....... , $ 32~00 

ST· 251-1 - ......... $ 420.00 
ST- 125 . . ..... .... $ 289.00 
w ilh cooiroller and ca le 

ST- 138 ..... .. . - .. $ 359.00 
with con1r0Uer and cable 

A.N. Wholesale & Reteil, Inc.. 
13.20 SGul Ii Clboe l-lwy. Su1ce 256 
M1ami, Ra 33148 

f''1ono; tSGilil 284-0821 
Fait: t3051 284·0831 

AUTOMATE 
ANYTHING 

-

( 	 omputer ..:(on ttn•1.mm 
1' ... fi.nt.i!!Jig.a~. ·h~ ­
o-.a,.c ...,, C. .& ~.;01 "1 1 ..i1 '."J.11~!)11J~a 

Best auaUty 
.At Big Bargain 

FHe Server System 286 

-Only at $895­
• Ei0286 CF'U. 61! MHz ·• &40K " y
• 2 Ser , P111 Pua • Cloc 'Cw 'NISttry 
1 , 1 2 '1'l FOO • 101 ~~ 
• Mono Grnptlte C!lra • Ou f()<HO Contr 

• 	 238 WT Power Supply 
• 	 12 e ~ 1:>11nsJ0111 srots 
• 	 MS· C>OS V3.21 

GW·Ba!!ilc V3.2 wlManual 

• lor n.ol lf1Clude<I 
• Ono 'r'tru L1m1rod ,1 r r.1y 
• Option.at 00 EGA. Super 480 . Modiom 

FOi Ord<>r & Sy0c1..,,... O\.lot.. 
(408) 262-SB7T 

v '11"iGem Computer. me. 
1465 N l'll!l 6tvd _ 

M1lp.. a:s, Ca 95035 

! 

I 
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The Amazing A-BUS 


An A· BUS l!lyl!item with two Motl'l rbo8rdls 
.t.-llU Ml•Pl•r [lllMJ In for•11n>u11d 

About the A-BUS: 
• All ltlt A·Bl.IS cards e ~ easy 10 use w11n any languaw 1t1a i;an 
r~adorwTJl~ 'loa Portor Memory In BASIC.use INPandOUTlorPEEKand 
PC e ""~ h llj>ple:s llOO T3111C!y Color Com!Xlters) 
,. 1'bev in al ~pa.1•llle wllll eillcil oiJler You c.rrnu~ 3l1d ma!chug o25 
canfs to 1t f!llUI aoollealloo Card ad!Ues.ses are easily set wit/I ~mpers 
• A-SUS cards are snipped"" llO\'iW SiJ!:llllles (~ P0-123) al'l!I 
dttailfld maruals ~ocl'lldll'IO scttm:111cs ana 11to0rammiog ~amllleSJ 

Relay Card AE-14,o ; s1 :19 
l!ICludes !iglll du!:lrlal r&~ (3 amD CoolactS SPSTI IM!vh:!ual 
conbtlll>!!d anl!l la1cl'lt!il1 8 l c0'$ !itmw !italll$ Easy 111 u§@ (OUT (lf POKE m 
flASI Cl Can:! Mlll!S$ I$ jurf(lel' S8i!Ctllllt!. 

Reed Retay Card RE·1 se: H9 
Same rearures as atiove. oot uses 8 Reed F!elays oswitcn low"' sigJla1s 
~20mli. max~ Use a,11 a ctiaooel selector. solid stale ,,e1;iy rll'ei'. el~ 

Analog In.put Card AD·142 =s129 
9'11 analog ~ts. 0 10 +5V ranoe can be e)wfllllecl 10 · OOV by addlli~ ~ 
resl!iblr B btl rtsoMlon l20mYI Con\lmillfl lme 1201.15. Perfecl to 
me~ 'ftlllalJll, 1empera1ure. tillfll le\I s,, l)fes.Sll'e. eli: Very easy to LISe 

12 Bit AID Converter AN·14·8 ; s11as 
This arialoQ 10 digit II ciwlwr1et: i'S attw'alat 10 025% lruiu1ra1i10ft 1S --.4V to 
+.IV Resolution: 1 milflvlllt The on llOard pirier 00o$1Hi~l'lal$ up Im 50 
t111i1e$ ore.ad macrtMJl1$ Corl'<Vrsaon 1me is 130ms. ld~l ·lor ll'lermOCou'* 
stril!ll gauge. etc. thannel IEXDall.l lo l! chann.:elS 11Slng tile llE·156 card) 

Digltal Input Card IN·1 41: S59 
The 1ttght lij!UI! are O()bCally Isolated. so rl 's sale and easy to ainnecl aJlli' 
"oot'l>1 • deviceS. sucn as swllclles, llltm'!OStals. alarm loops, elc.. to (Jljjl 

~K o rnd lhe eigfl lr(luts, simply use BASIC INP 4CI' PfE 

24 Line TTL 1/0 oo-1 4a:ses 
Conneci 2~ lflJUI 01 OU1Pllt slgfllills ( tehes or ar1v rr~ de'keJ o '!WI 
COfl1llU et Thtt Wd can be set for lroJI. ratcl'led ootpu • strobed OOIJJUt 
stroblld lf'lllUl aoo/or 1bld1recllonal st~obeci VO . Uses the 8255 A ~iCI 

Clock wlrth Alarm CL·144: SS9 
1Powert'til cloel!Ualendal wt11t r,,a11ery 1>ac ror nme. Oa.1e and Alarm 
~UlngjlimeanddiJl.ej; bulliill ann~ay. 11!(! ;nj lluzzer, r lnglO 11100 
secor.:i Euy 10 use decimal orrn UIM!m batrery included 

Touch Tone® Decoder PH·146: s1e 
i?Adl 10llt!!I is con~'!t'led lfllo anumbM 11 ls stored 011 tile board Slmi:ilv 
rt.ad tlie l'aliilber willl LNP or POKE. Lise IOi remo1e COl'll!rOI projects. etc. 

A-BUS Pro,totyping Card PR·u12: s1 s . 
31h by 'tit ltt 111 power and oroood bus. Flis up to 10 LC.s 

Plug into the future 
With he A~BUS you can plug your PC (IBM. Apple. 

TAS-80) into a future of exciting new applications in the fields 
of oontrn1. monitoring, automation. sensing, robotics, etc. 

Alpha's modular A· BUS offers a proven melho<li to build yam 
"custom" system today. Tomorrow, when you are ready to lal<e 
another step, you will be·able to add more lunclioos. This is ideal for 
1irst lime exper'menting and teaching. 

A~BUS control can be entirely done in simple BASIC or Pascal, 
and no knowledge of electronics is required! 

An A-BUS system consists of the A-BUS adapter plugg,ec:t inlo 
you,r com;puter and a cable to connect the Adapter to 11 or 2 A-BUS 
cards. The same cable wm also fit an A-BUS Motherboa'd for 
expansion up to 25 cards in any combination. 

The A·BUS is backed by Alpha's continuin9 support (our 111th 
year. 50000 customers in over 60 countries). 

The complele set 1of A-BUS User's Manuals is available for $1 O. 

Smart Stepper ControUer sc-149; s ·299 
'lockl's r1r1esl s ewer con roll r On boar~ mletOO(ooesw conlmls ~ 

mo1ors sirniltaneooslv lncred1blv •I acrept~ ota111 ~hOGtMtaoos I ~e 
• e- ann i 0 2 1ncnes Pett M;tny como ~ ~llOtS u~ 1!11 t1el1rlf!d as 
"milCIO$" ands1a<ed la the on llOi¥dfTltll"IOtY Fote;Wi a~is .,mca11ooriuol 
coor te reiative 0t allSolu el ramponQ,~Sltll l)'lltl 4!'1al . I,wa~I 
sule lac llt. ~nils.. holi:l1f19 - · 8 e ~fly I llUIS 8 1m1I & ""will! url1 

ST· 143 SW1tche:>. oa01C button e e 0n 1ne v lf:DOi' 1no or posi11on. ~etc On 
board dr~-. '350mAl IOf smalls eooers lMO· 1031 Stnll '«SC· I~9 ltytt 
Remote Conlrol Ke,.,,ipad O,ptlon 1RC·1:21 ; $49 
To cori rt]f Pie 4 motors t11recllv arid @ad1" ~!'!: il4 motlOflS 
P·O'Wer Drl\I , Bo11rd Option PD·1'23: $8EI' 
!Wsl conttolltf II 10 5 ~~r pllaS@ For 1wo m:JtorS !eight drMt'$1 
.ere11kout Board Option BB· 12?: $19 
For tllS\I COMeeb(m 01 2 m:it0ts 3 I t31l'e ell.1s 111•nn !!Gre>t!t• ll!ITTWlal board 

Stepper Motor Drive·r SY·143; s19 
Stepper motors ~re t~ ~ltlmate 111 m:illon CMtro1 'tllfl spec I p;!Cicage 
(belcl-NI 1r.clulfes IN~hlflll )'CIJ nffll to Q4!1 amlh:ar w1tll 1i'11!m Each c d 
dr!Ve'S two steoper mo1ors r 2V, l:J(I ec1iona1 4otia~ l'50mA titt i:msel 
Specia l Pa.ckage; 2rootorsfM0· 10ll+SM43 PA·161 : $99 

Steppe 1r Motors M0-103: 1$15or 4 rorS39' 
l'\loc.ake type N" 11.•ai. 'to .. st'la11. 75 .rsteo 4 pnase 1iia1rec1ione1 300 
s1eoi1sec. 12v.36 otim.bipolar,5 or-1n letQue,same as nax !(8270, -P2 

RE·140 
Current Developments 

kllll!lloent ~Ice Syl'lthesllet. 14 Bi ~kl9 o Dlg•llll CX11Wer et 4 Olanner 
Oigli:al ro Analog C01T¥eller Coun er Time- VOice Recogt111101L 

A·BUS Adapters tor: 
IBM flt_Xl AT aoo oompa11t1tes U$rS - wr S101 M · 133 ssg 
Tandy I 000. 1000 EX &S 200,3000 u--t11o1n111 MM 33 $89 
~ ll 11 . lie. U-illl'/ !IOI AIH34 $49 
illS.iO Model 102. 200 ~ in 40 "" ·1'/11om m;• AR-13 $89 
Model I 00 Ille$ 40 pon S(l(l;rl IS«lo.tl "Odt:atecl on .0.011111 AA- 35 Si69 
TJIS·80 Wod3.4,40 Atl.50CltlCUS. lh!W(I uwY'Gtlltl AR- 32 $.49 
HtS·80Model~P 'IWOl!$ntr11tal)l~l!>Oonws11~ llF\-137 $i62 
lRS·80 Model I ~ •o •() !)Ill UO blJ$ on KB or Fn AR· 31 $.39 
f.Dlll!I COmOtlll!fS (Tandy) F;1s RO M llOt ''°*" oi Y~ AR -1311 $49 

A-BUS Cable (3 ft , 50 cond.} CA·l 63: $24 
Connects IM A-BUS ad31'11!f ID ooe A-OOS ca1d or la 1~1 theirtloard 
Specl11 1cable ror two A·BUS cards: CA·162; 534 

A-BUS Motherboard MB-120: sg.9, 
Each t.lo llertx>a.r<I l'IOlds hYe A-SUS caldS. A SI (Iii coooteOO! alJaws a 
secord hefboard lo Ile aOClell lo the llr~t 1w1h COfllleCll"'ll eal:'Jle CA­

61 · S 2) Up 10 1.-..e M0111emcw1Js C1111 be joined clkS way to .l slrigit 
11\JS aoaoter Sl\ltcly a.rum"·"~ 11 me at'ld card ~ ll'ltllldltod 

Tedr!lcal Wo: (203) 6.6EH 808

~ALPHA~ =s~~Y 800 221-0916 
Conneeucut CM'ltefs: f203) 348·9436 ._,........... ~...., 242-8 West Avenue, Darren, CT 06820 Pl llM! ~ wMt&ys 9 co 5 Ea:item time 
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1985 1986 1987 

Jan. $4.00 56.00 
Feb. $4 .00 $6.00 $6.00 

Ma.n:h $4 .00 $6.00 $6.00 
April $4.00 $6 .. 00 

Mav $4.00 $6.00 

June S.4.00 S6.00 $6.00 

July S6.00 I $6 .. 00 

AuR;. 54.00 S6.00 I $6.00 
Sept. $4.00 $6.00 $6.00 

Oct. $4.00 $6.00 I $6.00 
Nov; S4.00 

I 

Dec. $4.00 $6.00 $6.00 

1988 

$6.00 

S6 .00 
$6.00 

$6.00 
$6.00 

$6.00 

56.00 
$6.00 

S6.00 
$6.00 
$6.00 

T~ ahot'i! pnces rncluk posld~ m 
~ dt./ii,vy). Please allow 4 1uttiu joT d 

European ruslilmll= 

DlTA JWl'TICHES PRIHrT,EJt C:l'BLES 

s.19ss
' liP 

!1$2!l'A9 . ~ ~l9" 
QS.2Sil ~&.:O 2S p.~ '29.. 
11&352 u Cr "2l"' 1'11111)6 i lool 
11$.3&;l .i.9CO. c..t11JNt~'34.. I'll ma .~ 
!*Im .A8. 9 ~·n ~ PP,181~ ~ ~ 
CS.2!2 o ­ ~ . ~ . 12911 

I 
PP.ti!2S 2S tool 

ca-JUo-­ PP.19!13 50 1«11 
~ ' 34" I "'!-~.loo! 

OENDER Clil'AH<llEM R$·232 MAU TO 
I 0 AOJ.1PTW llllJ!CHLES 

s595
s4ss . lfJI 

P' 

' FUJP·YDISK CAIHNE:T 

s229s 

RS·2 32 IH.1£ TO 
FE ALE CABLE$ 

r2SIJI ~ IOCIJ 
11 F ~tc Ni 106! 
,~15 rUllol 
MF~ ~IOQI 
MF · ~ 50rt.o1 

s59s 
llP 

.'6" 
'8"

'11"
'19"134... 

COMPUTER cov; s
s4es,

llP 

...~ 
'•" "5"' 
'8"'
'6" 
'5"
'6" 

'6"' 

DISK DRIVE HElD 
'CLE.tNI G Kl1 

s49s
IJP 

CO PlllTER FLOOR 
STAND 

s1495 r,. 

S!l!IRGE PA!O,TECTOR 
POWER $t RIP 

sgg·s
4 ...,.,.,.. 

i Su CM1e11 
• ~Med $w,1a­
• l ~liP Cir.;11°1 9•t 
• Ul~• Pan .... $1' »:: 

SURGE PROTiECTOR 
POllER CENTER 

s29ss 

• S<I IMl-.. 1"' 
• 1~WOr:1.0181 
• Tol'.llCIK*I­ IOI 
~ 12..r 111 · ~11•· r'"i •'ltDt 
• Ul..l.WJH«I 
• """ ~ sP.W 

COil.POTEA: STAHD 
l< EYiaGJ.AD IDAiWER 

s349s 

: tlitr;lr-lt 

I 

~fib.A 
G 6 + PACKAGE 
WITHDR. HJ.LO Ill 

s4995 

-· 

Hl:ND Q,AIP JOYSTICK

s249·s 

120 CAPACll'Y 5 ' 
DISKETTE ,CASE 

sg,95 I 

'•r 
'' '9"· 

..., . . '6" 
,'.,!'~ , )',• ' «IC11!11<1J ign 

(916) 441 ·1568 
HO URS: M-F 8 ~m · S p rn PST 

Nat ional Compute;r Accessoriies 
1609 DrehllrSlrael, Unit E • Sacr~mlilnto, CA 95aU 

BACK ISSUES FOR SALE 

53.00 

SJ .00 

BYTE 1986 lNDEX S3.00 

S3.00 

19&5 I:l'>lSlDE THE lBM PCs S4.00 

1986 lDE THE [8.1\i PC $ .00 

1987 lNSIDE THE IBM PCs $6.00 

1988 INSIDE THE IB.M PCs 6.00 

APPLICATION SOFrWARE IDDAY SP Cl L 4.00 

C:irtk nd smd rrquests w·ith paynte11rs to: 

BYTE Back Lsue 

0 Check caclosed One Piboenix MilJ Lane 


l\ryfflmt$ from foreign coumr:ks miist be ftt(J;k 111 US f unds payable t L! bank. Pererboroug_h> . H 034 

D VE 0 Mas~rCard (603) 9.24-9281 


ExP. DAT 

'™ US. ~ aAd S ..SO pn copy for Canada arid Ml'xico; .Jnd Sl.00 {Mr r.opy lO fartig11 e&.ml ir,s (1U,.. 
rll!'Stk ddiwry a11d 12 rl.'tth for /omgn ddiL't!ry. 

~ rdi=r w Bade ks1lC oi'dct form in lnri:nut~ Ad~1t!ing S«tion of book. 

A.\1.B~---------~~~-------~----------~----------
AooR.ESS 

Crn· STATE 11> ____ _ 


BYTE 1985 

374 .B Y T E! • DECEMBER l 9!3 



We are proud to feature 1Top Perfo.rming·Products at 

LOW PRICES! 

CompUrter Systems Printer$ PloHen 	 M'odem.s 
Jade Turbo Xi ........ ·-····--'398 EPSO LI<·BCICl 9 Pl .••..•.•. 'ISil 	 Ro.I na DXY-885 . - - . ..•... -.•. 181l8 
 I 200 1nlernar w l$otlwar • • • , •• '58 
J Turbo 200 TO MHz •..••. ,"991! EPSON X· !IOO .............Call Hoi.aton lnslrumenl:!I .... , .... Call '2400 1111ernal wt~ortY\111 ro ••••.•• '98 
ASTmodelSOl1 4°'170 ....••. C II EPSO FX-10l50 ............. . call owleu F'aclu1rd ttl 1model' ••• Ce II 1200 BA1 rnal • , • • • •• 'Meve<e11 m iG MHz .......... 848 EPSO EX-SOO •.•... . .... . ... Call Ca! C.omp aFI mod&IS •••.•.•.• Call 2400 ax1em111 • . • • ' 168 
E:\ t 386 20 MHZ . ,, • • • • • • . Call EPSON F>:-266e •.. , . .• •••.. .. Call 2400 PS/2 i''uerna1 • ' 17B 
Compnq 08$ Pro • . • , • • • , , Can EPSO LQ-500 2'~· Pl N •.• , , .•• '299 Scanner lnlel 2.;QiOB or PSt2 1218 
Com,paq PortBbtet , ••••••• , ••• Call 	 Log 11e<:h Sc1111 MM • , ..•• , . ,'248EPSO LO-SSO • • .. , ..•••.. ,Call IntelIBM F'S/2 model' 3'li$0/60/80_. Clll EPSO L0-950 • . ...... , , , ,Call 	 Diamond Fl&W 3000 . . ••. Cell 

Pr1 nc111011 lS-300 . _....•. _.... •1tio At>au board PC 64K •• '26aEPSO L0· 1050 . . ,,,, ••••.... Call 
Hewlsn Pack aSCMJe1 .••.•. Gall At>oMe boatel 266 512K . . . • . 38.llEPSO L0-2550 . ............. Call 
Mkrnlek au modst& ••..•...... CallD ls'k Drives In boi!fd 386 , , • • • , • I f09'8 

360t< 11 11 h~l'I •••••••.••••••••• '68 EPSON S0-2500 .. . ........• . .'398 

8087 MH: .. , ••.• , .. ..... '911 

360K ru11 h~n. • •..•• . .•••.•• •ss 
Oest 1Cl20.12020 . . . . . . . . .... . , Call 

o ldal :!20••••••.••••....•••• •J38 8087-2 8 Mt'U , ................ 1148 

TEAC 55 BV . . . . .........•••• •18 0 ld 14 321 ....•. ' ............ ~ 68 Dig tlz:ers 8087-1 10MHl , , , ..•.•••••. 111a 

1.2 MB for AT •..•.•...••. - .... 168 0 i(f.1111 390........... ' ...... _•465 &imma Skt!tcfl 12 12 .. . ..... '378 ll02S7-6 S MHZ .... , . , ......... '178 

3' 1201< .................. 1ae 0 Ida~ 391. ................. B3S Summa Sketc h l~ fa ...... _.•e:ia 8!l2l!7-8 10 Ht. ..... , . •..•. "238 

3 : 1...~ MB .. ................tna Olifaaui 393 ................... 192.8 KurtBJ 11 m(J(l&ls , ............ , C11ll 802B7·f0 12 MHl ...... . . ..... '270 

5' " I 360!<. tor PS 12 ••••••• ,1218 C!il Comp all rn otiels .• , , , .••• , Call llW87· 8 18 MH.: •••.• , •••••.•1449 
~ v," I!' t 1.2 MEI lcr PSl2 ••• , .. 2S.S Cill'.Zen 1200 ... . .•. ....• .. . .. . _11.59 anaa1-21'l 20 MHl .. , ...........~8 


C11i\let11800 ........ ·- ·-·- · ··- ' 68 
 80087· 25 25 MHz ••••• , ••••••• 1876 
Hard D k Drives EC P2200 ........... , .......•3'16 Mous.e $29 

Boe1dsO El w/conlroll r ............ ' 1911 e:c P5200 •••.•••..••• •••.•.••s a with Software . . • . · 

ono.g raphlc:& w /Parallel • • • .. • 8:l'O MB w/conm:iO r •.•..•••••• 126S Nee P5300 .................."6ll8 


Co101 Gr8Jll'lia w /Parallel • , , , •'483C MB w/eon troUet , .• , ••••••• , 1288 	 LogiT·ech
TOS.!1 1ba J21 SL .. , ••••. , .... , .'48S 	 eGI\ ca1d ..••••...•••..•.....• 113840 MB w/c:04'1frolr t , , • , ••••••• , IJ98 	 LoglMQU$e Bu~ .'.' •.• ' .. ' .••• ' 1;a
TOilltl illll J<! 1 Si. ....... , ..•.•.••598 	 VGA cam ....... , ............. '2"18
0 MB lor AT ................."338 	 LoglMou~e Serll!I , .••• , • , .••• , , 17.B

Tmtlibll 351 SX .•.•.... , ..•. , .'8<18 	 AST EGA f'ertS&r/C lock , . , • , '168ST 125 20 MS , ..............•2~.e 	 Log1MOU5'6 Hl.-r~ •.••• , , .••• , , , 188 


Dual ga.mc po rt ................ 118
S 38 30 MB ••.• .. •.•••.• . .. '29ll Oteon 150 Portable ....... _.. ~JO.a 

XT If(] Par/SerIC lk/G !llT19 .•••••. '58ST251· 1 4D B ............... '36.8 	 Mouse Sys:tems 

AT 1/0 PartSer/C lk/Game•.... .. , '58ST 2S1·1 40 MB., ••.••.•.•.••. •4lll3 	 PC Mouse wilh f'ami .... _..... 1aaDalsywheel Priiinter 	 300f 72QK 1.211 4..:1 MB ..••.• ·- . 148ST 4098 80 B . . ............, 5'113 
 o c F'S Parallol a.na s le 1••••• 1298 Mlcro,soft AT FDD~D con.troller ........ '128 


Meuse w tF'illnlbrusn ........... '98 
 XT HMd Disk c.ontrOller ....... , '58 

Tape Back-up Hewlett Packard DeskJet Mouse w/CA.O • , , .••• , , , .••... 1108 AST SlxF'.e . Plus •... . .........1119 

Moonlaln 40 MB )(T •.......... •376 	 AST XForml!'r ... • .. 1578
0e3 Jet .................. ' .. 1698 Mouse w.IWlni;tow •••• , .••••• , .•12a 
Mountain olO MB AT ••.• _.•.... '376 Parad · 1.110 EGA , • .. . • • . • '15812&1< f'D? Des FIAM • • .. .. .. "98
MOllnlaln ~tamel MB , ..•••1498 EPSO rnul· tJon Cfl nrjdge • • . 168 Comple1e' rPC Pamdi!ie VGA. • . . . . . . .. .. • . . 1256 
CMS 60 MB lip • .. ...... __ . '498 Comp le! H~ncl Scanner , , .•• ,1 178TMS RMl'HEL\I' Solt Fon! •..• . .• '98 Surge ProtecHonCom,ple!e FAX Bos1d . .... . .... '3"18
In cartridge ... , •• , • • • • • .. • . • . •• 9 l:Seb OLlll I • • .. . . • .. ... • . . • • 11Mo Hors 	 Com,pl1!4 a Answflrlillg Machil>! . '2~ S 

I Oibat I! OUll I ... , .... . ........ 66
Arne:! 3HIA .11mt> r ............ iEla 
 HewleH rPackardl Las-e-rJet Swiitch Boxes 	 1tob.oir modl!fll pro1e-cror , .•• , ••• 124Ama 41611 ................ •i~s 
 Las&r.Jel II •••••••.•••••.•••• 11S98 	 SL watier Ei 01JUe1.. . ......••• •1eH •1mbedl cscr 11 ........ •1ia 	 Parallel er Serial 

2S 1n one Font Cartri l1gj!I , ... _•'398

RGB EMO 240 coror .•••••••.. "2iia 	 2 way AB ..................... '26 Trlppllte BaUery Back~up
4 MB Cl d W/ O memory ......•t 16SEGA &10 35G aJIOr •••••••••~78 	 3 way ABC ......• __ ........... ~6
1 MB memory Cil/'d •.....•.....1346 .tSV wan UPS . - ........ - - ... •398 
VGA 800 x S6Cl ................ '48.8 2 M'B memory c:ard ..••. , ..•.•• '646 4 way A.BCD .... . . ............. '56 75V Watt UPS . . . . . . . . , . . . . .. 911 
NEC MumS)'TIC GS ••••••••••• 11ea 5 way AilCD£ • . ....•... . _. '6S4 MB mern ory rd ......... _ 111.i.s 	 1200 W LC Uf'S .............. 6911 

NEC Mull•Sync U ............. W 	 Crosso~at x . . . . . . . . . . _. .. .. _'68
inner cattndge _. _.. _. ______ . _. "9S 
NEC MultJS)'tlc Pll.IS ••••••••••. 188.B AuloSwltel'l 3 way . . •... __ ., ...1198 Tripp lite Line Stabll lzer 
NEG Mull.Sync XL •• . . . • . . . . 'OOSll Aul0Sw1 c:l:I 6 wll)I •.••• . •.. . •.•'24.fl 600 Watl 1.C ................... IQ.8BuH'en. 
Mu~b~l11 Di11mond Sean ...••~498 	 1200 Wall l.C ••••••• ' ..... '" •.tHiaEPSON /Com~ <Ji: 2!K .......... '98
Zenith Ul90 1111 .. .. . ... •... .. .!600 	 Cables 1&00 Wan LC ................. 1ea
Cuaelr m M lcro azer SK , •••••• 112S ll" prlol •••• , ...... , ........ _112


Quaclrt1m Micro azer 641( , , .•• 112e. 	 Accessories10" printer .............. __ ..... 118
Terml'nal,a. Qu11drarn Miero1'azer 1261( ••••• 122a 	 ~eosing loo f,4a,1er Piece •.•. __ . l&B
25· printer . • • • .. . • .. • . • . . • .. . . . 28

WYSE model :JO ., •... , .. •..• , .'2&8 auat!rarn Miero arer 512K .••• 1598 	 MioroS~&ee!PC-Trac: Ball ·- ····17ae· rllll . . . ................. . ._1111

YIYSE m1;1dll'I 50 •.• , , , , ........1-368 Log~ca1 ConnectlOfl 256K . . • . ~.u.e 	 \J c.111 CPU s.Umd ....... ,,l18
25' Sl!fl I ••••• , . , •• , • , • , .•. , .. . '28
'IYSE model 85 ••• , , • , ....... ,•4l8 Log1cal Co11nectlC!"! S12K ' ••• '. S28 	 Kit)' bollr<I d1' w . . • . .. • • • .. . .. 8
50' s na.I ••••• , , , ••••.•.... , . .. 138 

Mon1!or l'llt·n-.Swl~e l ••••••••••. 118 ,oo· ser ' •••• ' ' ..... ' •. - • .. . '58 Prml r mullr r SO .............. 148
Key · oards Joystick 	 K ~bOollr<I e len~er , ..... , .... . •12 Prmtar muUler 132 • , , •••.. , •• , . 16884 1<11!' AT-Slyle • , •.•.• , . ...... 168 I< rah :l bulton Jaystic~ .... , .... •n 	 Monik>r It)(! naer . .............. •i 6 

F'llnter sla n(I &O , • • •• ••• • .. • • • • •• 9Hll Key Enha nced •••.• .. •.. ..• 178 Kf'aU 3 bu!ton Joyst ic~ . •. . , •••• •2a 	 f' ri rrl.6r il'~t ncler. .. , • , . , .... . .. 1rn 
 Print r s1e.m;I 13:!! ... . ........... ~ 


4901 w.Aosec:u1ns Ave BO>l. 50416 

H•: m•iitT''""JADECOMPUTER 

C1lllotnla 

Tornu'lce, Stnl.11 An WOOCll.llncl Hiii' Pla·ce ·orders and use our technical support toH treel 

l<eamy M~!Ill.. Sunny; le 


T•~M Contrinentaf U.S.A. 1~800~421-5500 Inside California 1-800'-262-171·0 
A.act Miil , Housion 	 Fb •i'illCh.11• 1· 213-&75-2522/All ·Ollhtn 1· 213-913--77D7 

w ace!lpt c:'h c s. credit card or PoU rch ase !l'VB~ablhl~ 5Ubjecl 10 c ango Wlll'IOUI llOllee 
or<I\ rs l'rom ciua II !led rlrrns .end In<&:t1ru Iron Shipping and Mne!llng cl'large~ ~111 Uf'S 

o ~rch81'ge on cre.dil c d ordel'!I CA., TX. grouM S-Oel UPS air •1 .0Q11b. Minimum 
BA &. z. J 3if;l(lf'llS add MIM la Ptlcet a d charge •!'HID. 

DECEMBER 1988 • Y T 3'75 

G• or 11 il!ltlzoi'll 
Smyrna F'l'1oen1 ~ 

Not 811 ltMI& in sloc.k at 
o ur nine rMll IOCllian' 



-- -

Sure 
.s..L. "--~~ -~~. 
SMEW~ ]mu.ranee pl'O'I de! full 

Nplacemtnt o€ bar~ media and 


purthased...'lilt. M I L1ille as ~39/yr. OO'l'el'S. 

O tire o lbeft I ~Su~ 


,. Eruthquakf • WJter Damage • Auco Mriden1 


For inlormalion or Immediate ~ aill 

1~8~848-34'9 
/ fj Obto mil l-614-26UJ559 

CONIROUERS 
~[<: 

l1CJlCT ~ sno'""Tl J45 
2tTo'V POn '° 51,11,;,•m $0 
21m PCIXT b ST50I! fllU. (I -J '5~= llO',('f!'llJ. 'Pl! 
2"" l'Cl'llT ~ ~ RU. uo 
~ SCSI II> Cl.IC ~ Sl'I 
4llOO !lC51 ., ~12 .5§ 

-=b~l't SI~ 
~~ .. 5™1111<1:1 ~ l.l!!I 
-= !iCs "' ESOI l:M 
~SCS.l .. ~12 512!> 
5.§lllJ sea 11> SMD S•~ 

XEBEC 
1i1<11Qg,r,SJ~ la 
S~ St.5> ia 5 • F~~~~ C-- 1129 
~I. • RE-- 5<9 
~ 
D'iC ~t:ll!. Sol.SI oora.-
~~~~:.~2~~ 
-KIO-I 

Wtl ~ - ~SAS! e.r­
- tl9'J" lt!MMH 

m-.Hl'I) 
M-

C -- " ......--:lj)..HO ..... . .... , Coll 
~ ·~-bl Pndntl 

- .. ~~ 
' r,.,.,,......

\ "IHU1U ...... 0.. ,....,ff?<"fnmie.-; 
UFU li •lt. 

'A til~b.~ ' 

714-855~0411 

714-855-8504 
Plione; 
Fax: 

Cird1t llS 011 Rffb'Sit~ lAnl 
(DE.UERS; HJ 

P 'DK51 
­

Th• $$ff hlullan to 806t 
~I a.v.top.m•nt 

Thi PCIK51 II a ~ - eocommieal 
- Fol' Ille ~lopnetll: ol l!IOl51~ 
~ Tl1ll PtilU;1 II u9!lld An li!M·PC cw 

~--! 
• 51~ ll062' 8all!c: ­
• SX>:i1 CllDtll ~ 
• AOM.6aad ~buOQ!tr 
•PAOM~ 

·""-'~ 

• Doc>Jl'.TllfllQl!Cla, i1i;llOlill tnd Mor. 

Call Nowf (603} 469-3232 
Binary Technorogy, Jnc. 
Main SL. PO.li!IO:t:Sl', ~~o377CJ 

All"-ln9tod! 
100'\.___ 

MC, VIU, llCID Ac:Uj!Ull 
lil!How ............. 

IW F«- Ow-Mirlindllr ~ 
3.!" 0SIDO 

• SON·Y '1.29 
• DmASAFE 1.19 
. , mK DS.l'H D 3.H· 

S.ll - . tli:I 
•TDK 1 ;29 
• OAT . .BIB 

!U!~- D 
• MAXEU .64 
• llER·MTI'-' .~B 
• 3M .57 
• DAI.A.BA .35 

--"'*°"'""..-..NJ 800-421-D247 
20 ·am!-6186 

PRINCETON 
DISKETTE · 

merican 
Senuconductor· 

Complete u n 

sas. 
tits 


as low as 


XT. AT, & 386 Compatibles 
f\lot a Lease-You own It 

* 2,500 Service cemersl' 
• lnslanl Credit! 
• Technical Su pporl1 

Call for Oetails 
1-800-825-SAVE 

Cin:lt 20 on RI.oder &f"ri« Card 

Fix common prabfEims fast! 

You don't need to be an expert 
to diagnose and correct 
problems imitllvin.gi PC se1up. 
AU you need is HELPME 
soltwa.re ! Mo re than 300 tests. 
On-screen help for under­
standing and correcting iden~ 
tified problems. Quick. 
identifica:lio n of system con­
figuration and compatibrlity. 
$99 plus shipping and llan~ 

di ing. MC and VISA accepted. 
California Software Products, 
Inc., 525 N. Cabrillo Park Drlve, 
Santa Ana, CA 92701 
(714) 973-0440. 

Clttllt5l an Rl.lllhr~mt1 Caal 
tD&l.B ~51} 

DATA ACQUISITION T01 160, 
INTERFACE FOR ANY COMPUTER 

fRE1EIBM SOFTWARE
-

.. • • - .. ---- I 

-
Connects via AS-232. Fully IBM com­
p.atib!e. Built-in BASIC Stand alone 
capabi l ity. Expandab19. Batter~ 
Oplion . Ba.sic system: 16 ch. T2 bil 
AJD, 2 ch . DIA, 32 bit Qjgilul llO. 
ExpanS:ion boards available. Olrecl 
Bus unils for many compucers. 

~201) 299-1615 

PO. Bo,!( 246, Morris Plall"IS,NJ 07950 

ELEXOR 
Cirele 98 on R«Ultr tf"l!kt Qud 

Communications 
Analyzer 

·1e..:lmoloJ(l!:' 
lnnllTpO'.t';l~J 

- Monitors nrl ccm.... te l cl 1sk RS2J 2. 
as~·nc dJla in re.JI l 1mP 

• Du.al line DCE o,·er m E fnrm;JI 
• rertorm aclioo Ol'l Jn~' da1a p.111em 

- Ii Lt.'i'JCll\iC ode 
- r11.111 tollfi(<.luf ble, in lud cabfe-s 
- Fm 113,...1/PC/ T/AT cir comp.a1ibles 

J95.00 
demo 10 

1~B00·537~5<146 i 301)5 76-0575 

http:soltwa.re
http:imitllvin.gi


O 1rwo 'fen 

Tll!C501 ~ lh•lghl •111..lde 49 39 35 

f'•MDOM IOU4fullllt.98TP•. 99 89 79· 

FUJ•TSU 5 :t" 11' I lh 11ht 65 63 57 

MITSUBISHI new 5CU 'h II h.t. U9 109 105 

MIT U ISHI !MMA AT comp. 49 •39 13!1· 
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IDC mNNECf'DR!ilRIBBDN CABLE 

ThlE Milio!l\lfli OF oor.<r~rs 11£ l'OS<noN -..·OF Thi!: 1'1'1'DL'IBI'" 
PAA'TM.IM&EA US-rED. EXAW'LE : A 15l"tlll fllGH1"~ MAlE PIC S£llDEl'J ~E 

D6~5Pft MDlJlfll/lltl N'AllOWARE Sf.r 
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JOOJ.l'ft15 U ... wml 10 Clt:COOMQ IJl'IOUT 
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JQR.l'AllOPK •~ IUf Rlill .111A°""11- 12-11$ 
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Allwmt .1·~ 

-U'AD ­NOKT o!.HQ~lf: U.AO _. 
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• !!NO~ JACK FOA llOIC£ ~l'IOH! 
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PftOo.ME $141ti5 
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M l<E't' LAYOUT 
• SOFIWAllE~ "FO!'l ICT Qfl,AT CCMPA~5 
• "l.£0 11NCMCATOAS • MJifO . T 
lrfC.<5050 $51•.15 

~. ~ 
MDI T.r.claE l'llDllM:I( 

IUJI.- ~Sl'Vl.E LAYOUT SMJ15 
IUJl-«MO ,114 MEY U.YOlfl' ""'9iS 
/UJOlliU •"£LllJI'•• i09'Bll.4llD 
Ii 1f»WIC£DIITT'l.li. iGi llliY~ 
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CITIZEN PRINTER 
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CASE-SLIDE roR llllM MO'IHEA9CW!OS 

IOI\ ll!l8 M01HEABOND!i 
W.1'0W£A SUPl't.Y 

11'9-150 llc!W 1G'2211Y 

200WATT1't~ 
II U Al'l'FIO'>'ED 
• 1(111 AT CIJWl'Allllll.f 
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IJ«;UUO 
• 	 llOUNTS f(>R J A..QPPY 


I • Hiol.AO OfllV!S 

• 	 TURDO i. A£Sfi SWITCH 
• 	 $HEDOISPlAV,,~ 

l ll01I 
• 	 llOUNTING Hl.ROWAAIE. 

loloaPl.AT£lll. SPEMEf\ 
~o 

CA.SE.-100 
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l',,44 ltfB 3 Va" 
DRlllE 
•149t1-s 
• U.TRlo HIGH DlNSH'\' 
• .Ill.SQ WOfiKS WlTlt not( DISl(S 
FDD-1 •.WX lk.M:I( f ...CEPlAT1! 
FDO.'I .44iA llEIGE f~TE: 

,till HElliHJ' R.aflPI"" OJSK ltRJVB 
F~ ~11.C'lVoe DSCD311:11K Si9Sl'.95 
flM5G ~1/<0"lU1C Ds.tC> 1.21.1 S129,.i5 
"'2!91A ~1 ,"1" l'Wil"SU DSOO 1«11< W.i5 
M29S3K ~ll'i" FWITSU D$HO UM $H8.95 
FDl>-lMO ~ll<D&1Xllll0!! "9.85 
FOD-1.2 ~•14" DMtO 1.21>1 $109.85 
FID0-3.SA 3>112" Mf1'SU91SM OSIOO(llEJGEt S121i.i!i 
FIDl>-3.SX ~1rrMll'St.DISte ~ $1211"'5 

r.v.: BADC-1.JP llRfl/E;9' 
M52ADX AAGHrVe TAPE iJlllV£ ,~ J Al'S Pll8.fl 
~ fA$TERTAPeOR1'11:·AT'SONl.Y $311;.M 
A!R34Q 40 MB T~ CNITTUOGl:S $24.95 

DIDlFJTEfl 
!HllD2D llCX OF 11 • llllOI( DMlO 
~II 80l!Oi' 11S.114•12MDO&t!O 
'lf.UDs tlOlC OF D 3 U'l" 720K ,o&oo 
~ 90J( OI' D 112" 1.4018 cs.Ml 
K-MD:!DiiUU< ~OM» Po1N. 5o OCS;(SI 

OAIVE l+Tl'JUJJT~ 
SIZE MODEL ALONE HDC RLL AfH ilFH-RLL 

20MB 1 ST-225 85ms S225 $269 S339 
JOME! FILL ST­ 238 65ms S249 $299 S389 
40 B ST-251 40ms I $379 $419 ~ 
4UMB ST·25 ·1 28ms $469· $509 $579 
OOMO 11 LL ST·277 40ms $449 $499 $589 
J(JMB ST -401.18 40 ms $559 $603 1659 
OOMB ST ·4096 26ms $629 $739 

NEWll Sl&MA ll&A CARD 
•;!7gsa 

1111mALQISTER !Xll.ll'ATiel.E 'IGA llCSl'LAV CARD 
• E~QGA.HGC I MIJ... ~ ... Tl&.C 
• 	 :Ji/JIJX200N2!i!ICO..OOS
• 	 11.oO OliQ. llOO lC llOIJ I~ OOLOO.'S 

110 lC :l!i, 131! X~ UT lolOOCS 
• 	 SUPPOArs Sl~DDOITAtAolNALOOWCHIOllS 
• U'Q.l'IY 50FTWNIE INl1J.UD 
UCT·VGA 

Your produetund Pfir;ft "'-"9 liti)I !It comma 
._. -far two ,_.__..._ !IP f00d1 --­

..P.S., ~ HolQMI. 
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"We'1)c:Clll'llllw 10 cro ~ wtlll \IOU.__, 

---- ...,,...... HllllglQ, ••liM!pOll•,... 
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,.-prodlldl ,~­

-RObld fllndy, onnd FCNb. 118 

, IOlil'ld .IDAlt llCh IUllPD'f IO .. r.pamM, 
Mlpllll lllli --l• -JU~.• u-Mle, lft'•• 

INTERFACE CARD§' 

BY ,IHDDlllAR CIRCUIT TECHNOfD&Y 

DRft/E CDNTRIJLLEll 
Fl.l1PP't'Ill ICUJNTRflf..LER '!l.st5 
SIHGLE Sl.aT IAlHfROL Of' 4 RllAPIES 
• INTERf!\CES UP TO & rnD1I TO Al< lliM PC OI! 
QQMPATIBl.JE • ~ OS.IJO AHO DS<lO WI DOS l ~ 
MCT-FOO 

I. IWBR.DPPYCONr1fDU..BI • 
,r,D0 V£11SAtVTY llNJ C#'M:l.TV TO 'rOOA Xf 
• ~TS 2 OA111£l9, Ck.'4 UIK 30QK ~ 1.2 MB 
.. ~CWSDAT,r.. TOFf.ONl'Rl!EtYFRCll~ TO "T'S wcr..mc-u 

8"STEM SHORT Of SlOIS' TI11S COAD f'llEES O!<E VIII 
• 	 I AFN;ES UP TDHtlCJ'S &2HD!ll'S, CAl!UHOFOR1t 
H!O. I HGlO • SU'POllTS llOTrHlS-1>0 & ll<&OO DOS :U 
NCT·FH 

il!tl#j~~IHARU fl498S 
l..OPf"j'/H.Olll) DIS!< CONTROi. I< 1Jlu[ AT OESGt; 

• SUl>l'OflTS ._.TO 2 )IOCl120l(I i Z MB FtlCn 
• SUPf'OA'JS :1: HOO"!l Us.NG STll.!«lN'D TABLES 
MCT-Aflt 

HAAll 0$ COtffilOl AT Jll'j Et;QNOMICAL PRCE 
• SUPPOA'IS t! DAIVESClf.S INCLUOING 10,2tUO&.OO 11!11 
• OIYIDE 1UAGE DAM: llfTO 2 tOOICAl. DR S 
NCT·HDe 

RUmNnHlLLER 
TRANSfE.A DATA~ FAl>fl<A 
• SlJPPQfltS Ufl TO ZRU. HAAO ORrllES 
• ~D F'M XT COIM'Ar8..£S 
MCT·ALL 

I ,FUJPPYfHAlmRU. •99.95 
111.aPOO SPl!CD ANO STOAAGE. Of v~ I<T CQMl>,l1'1ll£ 
• WPfOATS UI' TO Z RU. W.flD DISCS At<> ZflOl'f'le:5 
. , SIJl'l'OAll!j ~ 2MB Fl.OPP!f1i IN 5 25'&.3.&" 
MC'f-PoftUIU.. 

MUUIFIJNCTIDN CARD§ 
Jtll.JU", llflFUTPPJ'CO.'VJ'Ji'PLL.P •7!!1.SS 
A PERFECT COlllP,l,N!Of< FOFI OUR l.IOTHS!llOAADll 
• -PCMm; UPTO iO - FL°""'1£S. '2'0K •!11006 32 
• SERI P.:RALLEL a.AME POAT CUXK~NnNt 
'!ICT-IRll 
MK).5Ef!IAl.-2ND SERl'l. F'()Rf s1s.;s 

MUISlllQCIVID -SS• 
USE \'l11H MCT.J'H FOR MINlMU!.! Of SLOl:S U:SCO 
• SUllAL t•O!U, C{.OCJ CAoLEr<D..11 'W1l'lt BA.ll'ff!Y 
• PAAAl.LEL l'Of!T ~-" A.'i LPTI OR LPTlt 
MCT-111 

MEMORY CARD!i 

A ~IJQUS MEMOllY SOWT10N A SHORT SlOt 
• USlR Sti.lCT "4IL! OONftGUAJorlO"l UP TO 5.1 
• USES~ I 1511K RAM QHPe IOI< INSTALLED) 
MCT-RAll 

EXPANUEDHEMiJRl"CARO St~!l.95 
2MB OF LOTUS INIEL ~ MEYOfl'I' FOO All. ~ 
• CONfOOl..s TO LOTUS ~L liMS • US~ E PANO· 
ABl.£ TO ~MB • c.AH BE USED A!i ElllPANDED 0A 
c.oNvENllON."L M~. AA\ICISI< AAD ll"OOIJ:R 
MC'T-EWS 
MC'T-AEMS _._ Vf:RSIO"I 

Dl!iPLAY ADAPTOR§ 
MDNtJCH &RAPlllCS ,.s:9.:iJS 
~HERCULES OQMPATiaUTY 5llJPPC)f!n! lQTLJS 1-N 
• PAAAu£L PAIN'!'Ei'l l'OAT ~AS LPT1 QR 
l.J>f? II USES 'l\.S! ()ol'S lO ~ 11£Ll"'8Ul'Y 
lllCT.uGP 

E6A ADAPTOR 
1000r.IBMCCW'ATltl!.E PASSES&.l~~llCS 
• .1!.6K OF 'aJEO RM.I AWJWS 6IO X 3!11 IN 16 Of. M 
COlOl<S • COr.o1>1'T6..of Y\'!'rtt COi.Of! AhO MON(). 
CH!Qi.E ADAPTORS • HERl;.U.ES COUl'Alll!LE 
MC'f-EQA 

C ATIBlE WITH lllLL C~ STANaMDS 
• ~ S MB.COi.OR, I COl.d'OSITE M()lOCI~ 
• &<0<320 )I; 2QO AESOllJTION l!IJ>« Pf IHTfRF.\CIE 
M;-T..CG 

ltf.DNDliRAPHIC!!iMUUlllO .n9. 7S 
Ot"1. S'raTU! OONIHOL HIOI.! A ~NG!.[ SLO ' 

• c~ aA.oPl>.ES.. SERW.. l'IJ\AUEL Q.AME l'QAT. 
CUX:<t CAL • RUN COLOR GIW'MCS SOFTW.~~ ON A 
WOol.'.>C>'IAOl.IE ...c>f;•lOll 
MCT·MGMO 

I llliltfONOfiRAPHI 110 
YlOfO DISPUW ANO 10 FUNCTIONS ON[ CAAD 
• l'20 ~ )18 R~SOUJTI()h to I 132 QDU.llM ~ 
• PA~EL SERJ.IL 4 GA.IE PORTS 
t.ICT-MGA.IO 
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OVER ilU,O U .J'DR 5YSTEM5 HAVE ALRB\DY llEEN BlJIU. EA:!JY FD A§§EMBLE IN JIJ§T i!1 HDllllS Wl'l'H 
A M:REK'DRll!ER. J\VE MONEY AND LEARN MORE AlltJIJT YUlJR t:DIHPIJTliR AT THE SAME TllffEI 

ID MHz TURBO BOBB 

I 
lllDEO INSTRIJCTIDN§ f fj&JDD 
•41'511UHKIF~ • :LI.JOE$ !j.ER!.11, PORT . aJ>ARAL.J., PQRTS. Q~• 

.JDll ~_,-MIN. WII OR 
CALENO~ AHO GME A£W'tQR •• RUN$ OQUllR 
ClfW'l1ICS OH A~ MOMTOA. 

---­

8ETA rAPE.,...... HJIJ MEP-BY-s&P 
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Can you graph solve, find 
minima, maxima points of 
inflection, etc ... of this 
equation in 5 minutes or 
ess? 

5 *COS (x *(l/x)) + 
Hl *EXP (SIN (x)) ­

(x-1 ) = F (x) 

Withl~~Pia you can do this 
and much more! 
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COMlNG UP BYTE 

PRODUCTS IN PERSPECTIVE: 

The subject ofJanuary's Product Focw will be the graphic tablet, an inpu1 
device fur bolb the IHM PC and! the Ma:ci.ntos.b that's steadily growi.ng io 
popu1ar:ity. Onip:hic tablets c;an come wi.th drawing device that lets you 
1rarulate a cirawi~ mM! accurntc.Jy into digitizod data. This make them 
usduJ for CAD, paint programs, business graphics, desktop publishing. and 
other applications dutt rcly on drawi~ or tracing. 

Graph.i.c tab elS come m wide range of iz.es. Some of the smallest have 
a d.ra;wing 'ii.rea of about 6 by 8 Uiches, while the largest freestandi~ units 
give you a drawing aicea of about 44 by 60 inches. Our Product Focu:~ will 
compare: the fcatorcs and capabiJjtics of IBM PC-oompatible graphics tahl.ets 
i.n l2- by 12-i ncb and 12- by l 8-i.ncb forma:I , two of the most popuJar ius 
for use on desktop computers. 

La l summer JBM introduced a slew of new PS/2 computers . Among I.he 

~ve:n n w systems a.re the 16-MHz and 20-MHz Model 70s, tlie fir t desktop 

80386-based ~~em from IBM. Also new is the Model soz, which IBM 

claim is 35 peccc:nt faster tl:lan lh.e older Model 50 and faster than any 80286 

machine from competitors. ln January, we' 11 look at all three in S)'Stem 

reTit!mi. 


The Doich P.A.C. from Dolch Computer Systems is ao 80386-bascd 
portable I.bat' designed to ~rve a dual role as born a high-powered portable 
and a desktop system. 

We'll a1so h ve reviews cl.add-Jn and perlphenils. lntel' Connection 
CoProce or i an add-in board for IBM PC cornpalibles that's geared :trictJy 
for communicatioa . This "inteJligenl" board is equipped with its own 
micropi:ocess.or. and it can cany on communication.tasks in the backgrot.1 nd. 
Our rcvi.¢w will examine how we11 the board manage your communication 

I tasks. 
H.igh-rcsolulion. graphics for PS/2 !!)'Stems h , been slow in ooming. ext 

month, we compare two high-resolution graphics boards, JBM 's own 85 l4/A 
g;raphics adapter and Control System 'Artjst JO MC, both o which offer a 
resoluLion of 1024 by 768 pixels. 

Langllllg nvieml: Microsoft's QuidBASIC compiler for the IBM PC 
"WOrld Rceivcd an enthusiastic ,,,,.elcume from BASIC programme . ow that 
I.he company has released its Macintosh version ofQuickBASIC, we're 

http:micropi:ocess.or
http:accurntc.Jy
http:growi.ng
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MOTOROLA ....... ...... ... ............. 11 

a:nxicru to see if Maci ntosh programmers will be a coccitcd . .In addition, we ll 
be looking a.t lntegrAda, an .Ada programming upport envimnme.nt from 
Al:tech . 

Our lineup for app Jcation review includes Mathematica from Wolf ram 
Research. Mathematica soJve-s algebraic and c..a.lculw problem5 in symbofa: 
form and will be bundled with the NeXT computer. Opu l is a combination 
of a data.base managc·r and a user-designed ,graphic.al imcrfa-ce. 

DEPTH: 

January will see the fi.rst Expan-cled In-Deptll section io BYTE. This is a 
n~w opportunity t.o pro.vide igmficandy ealpa:ndod coverage of major growth 
tech.noJogies in our indmtry. This expanded section wm recu.r from lime to 
time as.warranted by indu tty trends and interest. 

ext mo11tb 's subject wiU be communitatJons an .area I.hat h.as g:rown at 
a phe11ome11al rate. Our regular In-Depth secutin would be too oo 1to 
adequate y OOV·er ii feld that i11<:h.1des both point-to-.point communications 
a:nd network . Thjs expanded: coverage include a variety ofa.rtictcs on locaJ­
area.networks, their operating systems, standards, and protocol . It aJso 
deals with various issue: invol"'od in designing and managing lANs. The 
section.j .nol confined to LANs, 'but they are jtiJ •argest c-01Dponent., as 
indeed they are the major part o the microcomputer world' curent focus o.n 
commu:nication . 

'Dl!l' .&'11"11 'IDVCl'• 
ll'~un.c.o. 

Features for January wm provide, as usu.al. a gHmpse art the C-OJIS(BDl variety 
of m.icrocomputing. Fo1 example, Dic:k Poontain has written an aul:h.oritati~•e 
artic: e on the Inn.er work:l.np ol XWlnd . A panel of world-rrenowne:d 
~perts has boen pollc.d for their views on what we cm loo .forward to in 
the next 12.months. Rick Grelum oontinues h·s e~loration ofmngu•ge 
subjects in Some Assembly Required w'th a look at a ke)'ed~file databaR. A 
new featu.re, Undei: the Hood introduces BJClt Glass, who offer: 
pcmetratiDlg andl informed oommellltary Olll the ban:IWi!trC ide of 
microcomputing. thi month on token dnp. FlnalJy. B\'TB be~os a~ 
tradition with its rim Excelkn.ce AWB:l"CIS. BYTE editors and. COllltdbutors 
have su.rw.yedl the field ofproducts fir.st i.ntroduocd or thAt R>se to 
p:mmimmce in l988 and .ha.v.e ·come up with those that have Ole grc-a~est 
potcnt:i for affecting microcomputer usag~ . 
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To get furtner in ormatron on the products adverU.sed rn BYTE, fLll out 
lhe reader sel'\!ice card by circling the numbers on the card that oor­READER 
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-os SUBSCRIBERS ONLY!*'fli: Use BYTEs Telephone Inquiry Processing Systern 
Using TIPS can br ing prod uct i nf ormation as muci1 as 10 days earlier. 

SEND FOR YOUR 11 
SUBSCRJBERI.D. CARD 

If you are a new subscrib r or lim'e lost you.I" l.D. card, drde ltl on the Reader Ser\•icc 
Can:I; ottaeh mllil4l abcl"" wiJ I immetliat ly f.il!nd your personal TIP. ~uhs<'-riher c:aTd. 

GET PRE PARED 

CALL TIPS 

ENTER YOUR 
SUBSCRIBER AND 
lSSU UMBERS 

ENTER YOUR 
INQVmms 

.END SESSION 

2'l 

3) 

5) 

6) 

7a) 

b) 

9} 

\ rite your 'ubseribe.r umber. :IS printed on your ubscriber l.0. ·an1. in box~:s in • tep 5 b low. 
(Do nol add o·s lO r.11 in blm1k box ·) 

Wriw numbers for infonnatio11 d ' red in boxes in Step Th below. 
(f>Q n l i1dd 0'8 to fill i11 blank bQX J 

When TIPS ~y~: ''En r Suh:scrib('r 'U1Tlber'' 
(Ent.er by pushin th mi:rnbcrs and symbols I" or • ndo ed in the box.e I on t lephono; JJi!d 
i!.'l'lorin.: hlank ~1ox~11) 
Enter 0 D D 0 0 D 0 0 00 
When TI PS · issue code" 
Enter 

\Vhcn TIP ~"Enter (next) lnquiry Number'' 
Enter on inquiry s leclion from belO\ (i,;"flor11 blank ooxes) 

Re-peat 7a as n °ded (ma..'Cirnum .17 inquiry numb rs) 
1. 0 0 0 [I] 6. 0 D D [I] 10. D D D 
2. 000 7.0 00 11. 000 
3. 0 0 0 . OOO [I] 12. ODO 
4. D 0 D [I] . D 0 D 13. D D 0 
5. DD D lil [IJ 

End sess.[on bJ' ent.erinK El El (9J 

Hang up all.er hemng nnaJ m~ 
tf you Ill'\' 11 ~ ~h<>r • n net.>d :!i.•irl tane!!. oc I (00:~) 9'.U-9'.lli I. 

14.00 D 
15. 00 D 
16. 000 
17. 0 0 D IE [I] 

l'f ''OU {I]'{! IWI. fi uh!!aiber ftll oul th ubscription card found in th i ltil!U nr, ~J.11 RYTF. Cimi.l~tion !IOO-UJ-82i'2. 
•Dc:im · -u lll\d C cllMI ~dbeni Only! 
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JDR Microdevices ® 


Happy hloHdays from JDAI 
All ot us at JDR Microdevfoes. wish you and' your family a happy holiday season and a hea thy 1969! 
To make your holrday shopping a little easier, we've put together this "Wish book" of JOA gitl ideas for the 
computer enthus;ast. Just cal!I us to ll -tree by December 19th, and we'll guarantee deHvery of in-stock items 
by Christmas ' ~ 


S&e some items that~ really like? Just tear out the page and put it whe.re your someone special will find 

it (after all; you don't rea'lly want another ti.e , do you?) . You will be pleased to know that every it.em JDR se lls 

is backed by the ind'ustry's finest guarantees and an organi:iation dedicated to 100% customer satisfaction. 

And, when you buy from JDR, you can buy with confidence because all of our products are supported with 
these serv,ices: 

• 1 year limited warranty on all products• • Toll-free technical support 
• 30 day money back guarantee• • Most orders shipped within 24 hours 
• Toll~free customer servi.ce • o credit card surcharge 

from· our cover: 1 44 Mb 3 112 .. floppy drive 
Join the 3-1 /2" revolution for under $1 00 ! With a lormat capacity of 1.44 Mb, this 
h1ign den.sily drive doubles the capacity of o cler 3.112· drives (720K) and holds 
17% more data than 5-114" :high density drlv.e.s in a smaller, more ccnvenfe.nt 
diskette. For added llexibility the drive also works with 720K floppy disks. Optional 
software driver available for some versions ot BfOS that do not support. 1.44 Mb 
drives (requires MS-DOS 3.2 or above). 

FDD•1.44X (Black) $99.95 
FDD-1A4A. (Beige) $99.95 
FDD-1.44 SOFT Software driver $19.95 

3 112" Nashua Diskettes 
A ,great stocking stuffer - everyone needs more diskettes. These high qualily 
Nashua diskettes prol.ect valuabl'e data for a lifetime. Sold in bo.x&S of 10. 

N-3.5DS 720K Double Sided/Double ne.nslty $16.95 
N-3.5HO 1.44 Mb Double Sided/High Density $49.95 

&)'5eagate SCSI hard disk drives 
Cihoose lrom 1he full line o1 embedded SCSI drives from Seagate. This popular 
standaird offers speed, expandability and the advantages or using a device 
independen1 biJS. Compatible with a variety of systems including Macintosh, 
Tandy and Amiga. 

Avg. 
Sjze Model # 

I 
Mb Speed Prioe 

3-112· STa125N 21 .5 40MS $399 
3·1 /2" ST~1 36N 32.2 40MS $399 
3- 12· ST· 57N 48.6 4-0MS $499 
S• r /4~ I ST·225N 21.3 65MS $349 
5- 1 14~ ST·2511N 43.1 4QMS : $449 
5-1/.4" $T-277N 64.9 40MS I$54.9 
5-114" ST-296N as.o 28MS $.995 

• A ~ull copy of ,our policy is availabre on r1eques1 

Tl: fiM~ M ruTIUfTI orek.. : 1 O 00 f 01 \lhfXJll~ .llld h,1rdlir~ .n.:i.IOW S2 ~!QI UPS ('a1ouno dl1d SJ !-0 !or UPS fl.14 Or11t1f'\ OY~ i ltl .1r.l ,l)ft•qi Ofdt..,..... m.1r •1.tqWlt.< .nittloul •.ti~~ 

1..•·.ir!)t.-~ !)It' l~ c0tt.1Lf · ~ ~..J1it»c, •J•1)..'11'"""'1t l0t ttWt .tfnOl.fn1 CA t~'fll\ mu'\J .n:-:...0• ..1~' Y"!"\ l.l • Pt.t: .... Jrtt ~ibfflCI lo cfl.VllJl• '*"lt~ 1'0hCI' \'l'e .... ~ nol •~()Of~ \of 

r1()Jr,)r .c:f•"l-·~1 ~·nor.., '.';" 11·~-.1" u.- •!QM to lom! ()..l..VCi1 .."'\ .Jt1d llQ \.f.lb~l1l.oJI• ~fXfi.ll'Of' Atl IT'lir.'fC,..._lifldf".A ~t lo pro ~-..111e A iolt CCJPt o4 our,,..."'.·•'\ ..1.JIT'l..I~' upan r'Loq.A•!.f 

''h.~1n ~ "''filrt""1 t""l,l'i Of'I'' tw lt'P' v•,.t.lf'IL1t. ... v 
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Seagate hard disk drives are renowned for their quality and reliability. Our ha1d disk kils 
come complete with controller, cables and all mounting hardware . Installation is easy with &?Seagate
fh,e step-by-step instruction.s tha1 lead you through mounting, formatting and partitioning . 

20 MB Kit $269 

30 Mb Kit $299 

buy a control/e,r with a ha,rd disk fo.r extra savings! 

-

Pac.lcaged with MCT Controller~~ 
Mgg~I!Sim film &cDJl~ MCT-HDC MCT-RLL MCT-AFH MCT-AFH-RLL 

..... .. .....20Mb 3·1/2" 40MS $303 $373ST· 25 $259 
.... ___ .._._....3- 12'30MbRLL ST·t3S 4<lMS $289 $339 $429 

ST-2252C1Mb 5·114" 65MS $225 $269 $339 
......... 
 ....30MbRLL Sl-238 5-1'/4" $24965MS $299 $389 

......5·i /4fiSl-25140Mb , 40MS $379 $419 489 
5-1/4M ~ -- ...' ST-251- t40Mb : 28MS S579$469 ' $509 

.....-yo ­ w .....$499 $58960Mb RLtl ST-277 1 s-1w 40MS $449 1 
a._a.111;,.;80Mb ST-4096 : 5·1/4• 28MS $629 -- ..... $73911; 

Floppy/hard controller 
This 1'6-bil controll:er card for AT compatible computers supports up to lwo 
floppy dri.ves (5·114" or 3- 12~ Hoppy, 360K, 720K, 1.2Mb or 1.44Mb) and two 
hard disks. It has a high speed (t6 bit) bus to· take advantage of the fast S<r.?86 
mic oprooessor. Includes support tor disk activity LEDs. 

M.CT-AFH $11 49.95 

Floppy/hard RLL 
Increase hard disk, performance and free up an ex;pansion slot al.lhe same 
time! This C<>ni1roller card combines lunctions normally requiring two expansion 
cards. SuPIJ(lrts up to two All hard drives (stJch as the ST·238 or ST-277) lor 
better hard disk pertorma ce. and two H0ppy drives (5·1/4" or 3· 1/2R floppy, 
l60K, 720K, 1.2Mb or 1.44Mb). Its non-interleaved operation provides laster 
controtlerniatd drive pertormanoe. Desfg,n~ for AT compatibles. 

iMC.T·Alflrt-RL L $199.95 

Har:d disk controller 
This versatile hard disk controller will support just about any hard disk you wish 
to install. It will work with 5, 10, 20, 30 and 40 megabyte drives. D&signed for 
XT compatibles. 

MCT-HDC $79.95 

COP"l'RIGH'T i88 JDR MICROOEVICES 

.RLL controller 
Transler data 5ri% faster ! This Atl 
con roller records and relrieves hard 
diisk data much fasler lha:n ordinary 
hard disk controllers. SupPQrts up to 
two ALL hard disk drives (such as the 
ST-238 or ST-277)_ Designed for XT 
compalibfes. 

MCT·RLL 

JOR Mlc:rcdr.ric:es <lt1d the JDfl .~ lovo - r~td"~ ot J [)R ~s. ISM T,Psr.! *'41· Adoma.11!$ ol ll'll'lir'*'Otlal ~ P.ladll""'S. 

0 rder Toll Free: 800~538-500 ,0 ~~~AL~:~:~~~:~:~~~ 
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JDR has sold over 25,000 systems to thousands of sa1'isfied custom­
ers. We're the leader in build-your-own systems because we provide 
all the support you need to be quickly up and running. All you need is. 
a scr,ewdriver! In J,ess than two hours, you can easily buitd a fully 
functi.onall, IBM compatible comput.er, and you'l l also have gained a 
ftn:idamental understanding of your computer's arch itecture. Our 
tutorial video and our PC software allow you to get the most out of 
your new computer almost immediately. Hyou're new to computLng, 
and you intend to bec-0me p,roticient. h~s is a ·grea:t way to start. 

Before adding an ,item to our prod uc line we perform rig.a rous tests 
for compatibility and performance. '2h.!i we provide crear, understand· 
ab e and detailed documentation and toU tree technical support 

Here·aire just two examples of our most popular con1igurattons: 

Business system 
Mini 286 12 Mh.z molherboard 

640K RAM memory 

Flip-top case and po.wer supply 
Samsung monochrome rnonitor 

Enhanced O ·key keyboard 
Fujitsu .2 Mb 5·1/4" drive 

3-112" 1.44 Mb drive 
20 Mb Seagate Haird drive 

IF oppylhard controller 

Monochrome graphics adaptor 

1COmplete system (Unassembled} 

MCT-M286· 2 $399.95, 
18 x ·41256-1.20 233.10 
18 x 4164-120 57.42 

CASE-JR 149.95 
MONO-SAMSUNG 129.95 
BTC-6339 
M2553K 
FDD-1 .44A 
ST-225 
MCT·AFH 
MCT· GP 

79.% 
119.95 
99.95 

339.00 

59.95 

$1769.il7 

Basic starter syste.m 
Standard 8088 motherboard MCT· XMB $87.:95 
256K RAM memory 

135 wan pow.er suppty 
Flip-lop case 
Monochrome monitor 

Standard keyboard 

360K floppy disk drjve 

Floppy drive conlrol EH 

,. terday I ke wil'l'la 
~m1derful woma11 11<.amed Ill 
and I ·waniird lo 11!:1 11<u t .00111' 

how much I :ippn:cialed lltt 
h~tp. I tailed yoo r ('cimpal'I)' 
lmowin11 liU ~ 10 nothing 
aboi;i;I mmpu(l!r p:i rts eic., 

nd Jill 11135 a.'b!;olu•iel)' 
mDgnili~nil I'd ik.1t ~11 lhi.nk 
h t!'.t fur all th~ htlp, patltn~ 

nd wopderf11I :11owledg~ 

!h_ I he g~ve me.'' 

Loo~ Morlr)'. 

Fon Lll udi nfalt, Fl 

9 x 41256-150 1U.05 
PS-135 
CASE , fLIP 

HM~121; 0 

8TC~5-060 

FD0-360 
MCT·1FOC 

Monochrome graphics aclaptor MCT·MGP 

Complete sys.tem (Unassembled) 

59.95 
34.95 

69.95 
59.95 
69.95 

29.95 
59.95 

$584 .. 65 

Visit our retail store: 
1i256 S. BASCOM AVE,. SAN JOSE, CA 
(408) 947-8881 M· F 9-7, SAT 9..0, SUN 12:-4 
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PC software 
Wilih any.purchase over $100 you are 
entit!ed to a ropy of one ot these 
popular 'Shareware' programs. 
Baker's Dozen - Does nearly every­
1hing! rnsk utilities, calendar, mini­
spreadstteel and more I 
PC Dial - A full reaturnd communica· 
tioos program for your modem! 
PC T:lckle/XD Extended DOS . AU'IO· 
matically helps you keep appoin ments. 
Includes extra DOS utilities. 
PC Flle+ ·Faster than rnosl databases 
and easier to learn. 

PC Cilc · A business-stre.ngth" 

spreadsheet that's suitable for home or 

office. 

PC Type/PC Style • This all-purpose 

wo· d prooessor includes a spel1ling and 

style checker. 


S-DOS3.3 
M8·DOS is the industry standard 
operating system that you"ll need to 
ru most software. DOS 3.3 supports 
the latest high-density 3.5~ drives (see 
our cover) and · 7 new commands for 
quidker, more elficient computing.The 
exlensiv·e, we'll-written manual helps 
you' ~o get the most out of this time­
proven DOS. 

M:s-oos $79.95 

"Shareware• is software bas8d on the honor sytem. Try the program our at your 
own pace. If you rontinue to use the program you pay the manufacturer and 
become a registered user. These programs are from ·euttonware ·, a feading 
publisher of shareware. 

Video assembly tutor 
Only $4.95 when purchased with a motherboard. $19.95 Wl"len pumhased sepa­
rately. JDR"s video lutor makes building your XT compalible even easier. Thiis 
easy-10.follow video wal s you through assembly, from memory installation to final 
system testing. This videocassette helps you learn aboul y·our computer as you 
build ii! VHS or Beta ormats available. 

JDA·VHS $4.95 with motherboard $19.95 alone 
JDR-BETA $4.95 with motherboard $19,95 alone 

PC educational video 
Learn about your computer the easy way! Discover more abou11the internal work­
ing1s of your computer's operations with this easy-to-follow video.The 90 minute 
video presentafon covers Internal/external components , the video disp,ay system, 
input and output, storage devloes and common DOS commands. You"ll also learn 
some powerlul DOS commands using a walk·through tutorial diske te. 

DOS-VIDEO $79.95 

Order Toll Free: 800-538-5000 ~~~AL~:~:~~~:~:~~~ 
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Handy Scanner 
TNs hand-held scanner is rr;ore cos'l 
effective than flatbed scanners and is 
also much easier o use. Jus roll the 
Handy Scanne over he image you 
want dis.played on the ween- it's 
the:I simpler The DFI Scanner HS· 
3000 scans ima{;les up o 4. ·wide 
wil!h a. maximum resolu Ion of 400 DPI 
and is ideal for desklop pubNshing. 

• 	User selectable 100, 200, 300 oi 
400 DPI in both directions 

•· 2 encoding mett\ods: B&W (High 
contrast} & half-tone (3 modes) 

• 32 levels of gray :scate 
• 	User acljustable brighlness control! 
• 	Hercules, CGA & EGA oompa~b!e 

• 	 Image editor utility permits 90~ 
ro,tation & the ability Lo save in 
Windows. GEM' Hato & PC 
Paintbrush formats 

• 	 tncludes bus interface card, no serial 
por1 required 

• 	 Includes Halo DPE, a soph.istica.tedl 
Desktop Publish·ng Editor 

• 	Complete docume.ntation 
• Attractive case lor manuals and 

software 

HS-3000 $249.95 

Logitech Hlrez mouse 
An incr&dib~y responsive bus mouse for those wtio want tl're very besH 
This high resolulion (320 dp") mouse is ideal' or desktop publishing and 
CAO programs. Requires less desk space to use . 
• 	 320 dols-per-Jnch resolution 
• No pad, power supp y or serial port equired 

Includes drivel', lext editor & pop-up menus 
• 	 Su,perb high·resolu ion !racking 
• 1B1..1s card indudecl 
• 	Reliable oplo·mechanical techno og~ 

LMOUSE-BH $99.95 

Logitech Hirez mouse 

2~button mouse 
Ari inexpens~ve but very capable mouse or lhe 
occasional mouse user. 

1• Device driver soltware i n~-~ded lDG TECH 
• 	Connects to s1andard senm poll 
• Reliat)le, accurate opto-mechanical design 

tMOUSE-2 $49.95 



Special Edition: see-through mouse 
~his serial mouse is clearly a conversation pJece and more! I ·s compalibre with 
virlual y all mouse-based prog ams, and pmgrammabfe to adapl any keyboard 
based application. High reso uron, adjustable cursor control. Programmable 
9600 baud rale. Includes LOGIPAllNT and a 9 to 25 pin adaptor. 

CMOUSE-P $109.95 

L.ogltech 3-button mouse 
Our best selling mouse! Voted PC Magazine's "Editor's Choioe" 
and now the standard in the industry. This all-purpose opto­
mechanlcal mouse is fully compalib!e wilh with mosl any software 
that supports a mouse. All versfons support the following reatures: 

• Serial support (COM1/COM2) 
• Lotus 1-2-3 compalible "th software shell. 
• 200 dots per inoh resolution 
• -clickw software adjUtsts p ograms for mouse use aulomatica.lly 
• •l ogimenuw adapts keyboard-only applications lor mouse use 

with pop-up menus 
• ~P.o int Editor"-an easy-to -use mouse-based editor 

LMOUSE $79.95 

Serial mouse with Log/paint 
Includes LOGIPAINT - a powerlul and versatile 
painting program. w.t.~1 

LMOUSE-P $99.95 ~~ 

Bus mouse with Log/psln.t 
Includes bus interlace card and LOGIPAINT. No 
serial port requ ired. ~· 

LMOUSE-BP $99.95 ~~~ 

Bus mouse with Logipain.t/CAD 
Everything you need to tum your PC into a lull CAD 
workstation. Includes Generic Cad 3.0 w f1h dot plot . 

LMOUSE-BPC $149.95 

Log/tech publisher mouse 
Complete desktop publishing packag,e includes 3 
button mouse, bus interface card and Pub isher 
software, a sophisticated page layout pr.og1ram. 

LMOUSE.·BPBL $139.95 

Fre gift with purchase! 
Logltech watch! 
We'll send you th is attractive watch as 
an extra gill when you purchase either 
!tie Serial mouse with Logipainl or the 
Bus mouse with Logipaint - two of 
our most popular packages. 

Order Toll Free: 800-538-5000 ~~~AL~:~=~~~:~:!~~ 

I -­
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Internal modems for Apple II 
Ao internal .240011200/300 baud intelligent card modem o 
Ille Apple 11 lamily, now al a great price t 

• Hayes compatible 
• Auto answer/auto dial 

• Built ·in spea er with volume con1ro 

• Auto redial on busy 
• Includes ProCom-A Communications & 

Word Prooessi ng software 

PR0-24A $179.S.5 
PH0-12A 1200 baud versron $139..95 

2400 baud external modem 
A .2400/1.2001300 baud Hayes compatible modem packed wilh leatures 
you'd expect to find only in higher priced models. An excellent va1uel 

• 8 easy-to-read status LED's 
• Adjustabfe volume control 
• Call progress monitoring 

• 2nd phone jack for voic.e communications 

• Comprehensive user documentation 

• Requires one serial port & cable (optionaJ) 

PR0..24E $169.95 

Macintosh 2400 baud external modem 
Includes ProCom-M communications software arid cabre lor Mac PIYS, 
Macintosh SE and Macintosh II . 

PA0..24EM $199.95 

Hayes compatible 2400 baud ln.temsl modem 
This well desig:ned and solidly built IBM compatible modem oflers 2400bps 
perlormanoe at an ·ncredibly low price . Made in the U.S.A and packed wilh 
leatures. this modem is an exceptional: value. 
• 2400/1200/300bps operation 

• Includes Mirror II communications software 

• Automatic answer/dial/redial 

• Call progress monitoring 

•· Can be conligured as COM1, COM2 or COM3 

• Seoond phone jack for voice communicalions 

PR0-24l $129.95 

Call home from anywhere with the pocket modem 
This take·everywhere modem is greal for laptops arid portah'es aod has all 
tne power you'd expect rom a full size model. Now wherever you are, you're 
just a phone call away lrom your data. Oualily design in a small package . 

·• Ope at&s off one 9 vol battery (included) 

• AC power pack & phone line ro'd included 
• Swi1ohable 1Be11/lnternaliona1 protocol 
• Serial in ertace (0825 connector) 

• 1200/300 baud operation 

• 4 status indicators 
• Weighs only 6 ounces 
PR.0-12P :$99.9:5 

Call our 24-hour BBS 

(408) 374-2171 
For technical support, 
conferencing. lips and 

more 
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Epson LX--800 
Altordable high performance! Wilh its quic printing speed. built-in memory 
buffe.r and convenient pape -handling lealures, the LX-800 ep esents one of 
lhe finest printer values in its class . 

• 	 180 CPS draft, 30 CPS NLQ mode 
• 	3K memory buffer 
• 	 Friclion feed and tractor feed 
• 	Auto-load for sing1le sheets 

• 3 onts: Ora t. :Roman & Sa s Senf 
• 	 Fonts & prinl mode are seleclable from lro:nt control panel 

• 	9-pin dot mat ix print head 
• 	 Parallel inll!trface (serial oplional) 

LX-800 $199.00 

Epson La~1oso 
Buill lor heavy workloads! This wide·carriage model handles the 
toughest print job with ease. It's very Jas1, very quiet, and features 
push-button paper handlil'1g. Simply press one button 10 select 
between fan -lold, single sheel, torms or enve1opes. 
• 24-pin dol matrix prinl head 

·• 264 CPS dralt, 88 CPS letter qvality 
• 	 SK memory buffer 
• 	 Pirints up to 132 columns 
• 	 3 fonls : Draft, Roman. & Sans Seri! · 
• 	 Tractor feed & riclion leed 

• 	 Auto load or single sheels 
• 	 Parallel and serial interfaces 
• 	Options include font modules, 

a sheet feeder & a 32K print butler 

l:Q-1050 $999.00 

EpsonLQSOO 
Af1 exceptional value! Using a 24· 
pin print head and bidi rectional tex 
and graphics prinllng, the L0·500 is 
able to print even letle quality 
documents at a high rate ol speed. 
lde·al lor business. home and 
student use. 

• 	 24·pin prinl he1;1d 
• 	 80 CiPS draft. 60 CPS l'ette r 

quality 

• 	BK memory bul e r 
• 	 Trac1or leed & friclion feed 
• 	 Aulo- load or single sheets 
• 	 Paraltel interlace (serial optional ~ 

• 	 3 lonts; Orafl. Roman, & Sans 
Seriff 

• 	 Optional font modules. & sheet 
feeder available 

L~OO $399.00 

"""" 

v;sil our retail store: 
12:56 S. BASCOM AV'E, SAN JOSE, CA 
(4,GQ} 947..e.aa1 M·F 9· 7, SAT 9-5, SUN 12·4 

Epson LQ-850 
Lightning last! Every o ice courd use 
one o these printers. The LO·B50 has 
ai extremely fast print speed o 264 
CPS - Just what you need for high 
volume wo . And ii does all his at a 
very quiet 55 decibels. 

• 	 24-pin dol ma1rix prinler 
• 	 264 CPS draft , 88 CPS leller qualily 
• 	GK memory bulfer 

• 	3 fon1s : Draft. Roman. & Sans Seriff 
• 	Pushbutton selection of lonl & pitch 
• 	Bidirectional in texl & graphics mode 
• 	 Tractor leed & friction leed 
• 	Auto load for single sheets 
• 	 Parallel and seriaJ interfaces 
• 	Opti<ms include lonl modu,les. shee 

feeder & 32K printer buffer 

LQ-850 $69'9.00 

Epson EX-BOO 
fhis is one ol the astes 9-pin 
printers available! II prints a 300 
CPS in dra mode, and in le ter 
qual11y mode. he EX·SOO is more 
lhan~ as ast as a daisywheel 
printer. This pnn er 1s bu il or 
performance! 

• 	300 CPS draft 50 CPS LO 
• 	SK memory buffer 
• 	3 fonts: Oral , Roman, & Sans 

Seri 
• 	Btdirectional in tex: mocre 
• 	Trnc:tor feed & friction feed 
• 	Aulo load for single sneets 
• 	 Parallel & Serial interfaces 
• 	 Emulates Epson or IBM Proprin er 
• 	Options Include image scanner. 

sheel feeder & 32K print bulfer 

EX-800 $579.00 
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Binder for your manuals 
One binder for all o your manuals! 
D&-signed to hold JD:R. MCT and other 
p:roduct manuals, this binder eatures 
lhe JDiR MicrodeViioes logo. Durab e 
lliny cover wipes clean easily. 

• 	Attractive vinyl binder and slip-cover 

• 	Accepts S.5" x 5.S- paper (standard 
manva forma1) 

• 	 1 /2'" bindet rings 
• 	 Durable spine--,riveted rings 
• 	lncrudes 5 labelled dividers 

JDR·BIHDER $9.95 

Supercharge your XT Soldering station 
Replacing the 6086 mloroproo&ssor in With precise temperature ·conlrols and 
your XT or compatible with the more acournte heal senrsing tor fine PCB 
e ficienl NEC V-20 can improve work. this soldering ·tool is suitable for 
performance up lo 30%. The V-20 is the ho:bb;4st or profession·al technician. 
funciiofl'.ally identical to the 8088. • 	 lJL approved 

• 	Thermostatically conlrol!ed heat• 	Pin compatible with 8088 
• 	Adjustable temperalure setting • 	Uses superset of 8088 instruclions 
• Range 200~ - 9009F• High speed address caloulation in 

hardware • 	 Quick hea ·ng & recovery 
• 	CMOS design requires ,Jess power • 	 Power-on & Healer-on LEDs 

• 	 Replaceable solder tipv20 4. n Mhz $8.95 
V20-8 8 Mhz $10.95 16&-2C $49.95 
V20-10 10 Mhz $12.95 168-TIP Replacemenl lips $2.95 

B~bit prototype card 
Decode support !or a wide range o 
applicalions! The PR2 provides 
decode & bu ering ci rcuitry . Use as 
designed, or modify 10 su1 your 
application. 

• 	 XT compatible 
• 	 Buffering & decode circu1 ry 
• 	Silk screened Jabe~s on both sides 

Labelled componen & est points 
' • 5V and ground planes, 

• All holes p'a1ed through 
• 	 Projects & instruc ions for beginners 

JIOR'-PR2 $29.95 

PC accele,rator Computer Floor Stand 
The Nickel Express imprO\l'es the per­ A great way o reduoa desk clutter! 
lormance of your PC! By ,installing this This Joor-mount stand enables you 10 
inexpensive device you can make your mov·e your computer Imm yo1,n 
PC , XT or clone run up to 67% aster. desktop, freeing valuable desk space. 

It has a ·ae, sturdy base, and ·fitsRequlr·eS no stot and ls easy 10 install 
within a tew minutes. virtually every standard PC case. 

• 3 dlf erent operating speeds ro:r • 	Altraclive beige design' 
maximum c-ompatibility • 	 Fils PC/XT and PC/AT CPU cases 

• Super-last NEC V20·8 processor • 	 Designed or 4 to 7-112'" case widths 
• 	Turbo switch • 	Rugged plastic. oons'lruc.tion 
• 	Speed-<:llange software • 	Easy to assemble/disassemble 
• 	 lncludss mountlng bracket & cable CASE-STAND $19.95 
NICKEL·X $69.95 

-
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Monitor Stand 
Compute in comfort! This swivel-t ill: 
sland lets you position yotJr monitor at 
jusl lhe right angle for you. No more 
sorn musc!es and eye strarn due to bad 
viewing· angles. A grea1 gift idea. 

~ Sturdy ABS plastic oonslmc1ion 
• Adjustable lilt and swivel base 
• 	Can be locked In one pos:itio n. or 

alrowed to swivel 
• Padded base protects your man itor 
• Base dimensions : 11 • x 1O" 

$12'.95 

Long life battery 
lnstal~ this long-la.sling lilhium battery 
in your AT compa:lib!e or 386 com­
puter! It 1has a ronger life lhan 
ordinary bartteries and is much more 
re'liable. Plus , jt's small enough to be· 
installed vir1uaUy anywhere in your 
computer. 

• 	 6..8 volts 
• 	Ul:hium for ronger me 
• 	 Adhesiveivelcro mounting strip 
• Includes wiring.8 connecior for 

mo1herboard batlery pins 

LITIHIUM 6.8V $11.95 

Stand & Power Station 
Centralized powe,r for your who!e 
system! This stand provides one 
location for all the power outlets you 
need. Control your computer,pri'nter, 
monitor and other peripherals with 
indiv'dual outlet swilches, or simply 
use the master switch tor everything. 
• Adju,stable tilt-swivel base 
• Flve individual.ly conlrolted sockets 
• 	 15·amp circuit breaker and line 


prolection circuitry 

• UL approved 

MS.200 $39.95 

Printer Stand 
You'll want two of these-one fof home, 
one fo:r your ottice! Thts stylish printer 
sland he.lps reduce fhe clutter around 
your desk. It provides a raised surface 
lor your printer, so you can put your fan· 
lold printer pa,per directly (and neatly!) 
beneath the printer. 
• 	Large enough for w&de·carriage 

prinlers 
• Atlrac1ive smoky brown acrylic 
• 4 ru~ber pads protect desk surtaoes 
• Approx. 23-112" x 11 -314" x 3-718" H 

YU·S22B $49.95 

Surge protector 
This sturdy power strip has six outlets 
lor your compi;1er and perip eralls. If 
you plug it inlo your comp1,111er p<iwer 
supp y using the CBL-PS-MNTR cable. 

' 	you can conl ol yo:ur ·Compu1er. 
monitor. p inler, and olher peripherals 
with your computet s power switch'. 

• 	UL approved 
• 	 15 Amp ci rcuit breaker 

• 	Surg e protection circuitry 
• 	5·1001 power cord 

POWER-SURGE $12.95 

CBL~PS-MNTR $3.95 


Keyboard Drawer 
Increase your desk space! This clever 
keyboard storage drawer ms under 
your computer and allows you lo 
simply sUde your keyboard out or the 
way when nol in use. 
• 	Sturdy metal ho,usi11g with slid:e·out 

drawer 
• 	 Drawer fits all standard keyboards 
• 	 Pmvides a large base lor oomputer 

& monitor 
• 	 15- /2" x 24• x 4" H 

YU·E21 B $49.95 

http:individual.ly


12 lunction keys 

New! Enhanced keyboard with a "click'• 
Sounds and feels like a lypewriter! This ey click" keyboard is designed for lhose 
who miss lheir o d typewrite r keyboard. Each key makes a die ·ng sound upon 
the completioo of a keyslro e. XT and AT compatible. 

K103-A $84..95 

BTC enhanced keyboard 
A keyboard for he power user! This 101 
key keyboard is designed tor maximum 
el iciency. It has separate cursor and 
numeric keypads for mo e convenienr1 
cursor movement and number entry. 

• 	XT and AT compatible 
ew enhanced rayou 

• 	Separate cursor & number keypads 

• 	12 function keys 

large shift and return keys 

• 	 LED indicators for scroll. caps. and 
number lock. 

• 	 Automatically adjusts to XT or AT 

• 	 Auto·repeat feature 

BTC-5339 $79.95 

BTC standard keyboard 
Just like IBM's ori9inaJ AT keyboard! This 84· ey 
eyboard has Iha same compact layout as he IBM 

AT keyboard. Tt11s makes it ideal for the many 
software programs lhat were design&d for th is 
keyboard. 

• 	 XT and AT compa ible 

• 	 Automalica11y adjusls to .XT or AT 

• 	 84-key AT style 'ayout 
10 unction keys 

•· 	Exira large Shift & Re1urn keys 

• 	 LED indicators for Scroll, Caps &Number lock 

• 	 Auto-repeal reature 

.BTC·-5060 $59.95 

, Visit our retail store: 
1256 S. '6ASCOM AVE, SAN JOSE, CA 

(408) 947-8881 M-F ~7, SAT 9-5, SUN 12-4 
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VGA Compatible Package 
ThJs VGA display system offers an unbeatable oombina· 
tion ol color and clarity-with it, you can display a vivld 
array of up lo 2&6 colots simu1ltanoouslyl' 0 ·he modes 
support 800 x 560 or the standard 640 · 480 n 16 corers 
trom a pa ette of 64 colors. In addillon to its co or and 
clari y, 1his VGA.sys1em offers full compallbility with IBM's 
VGA. Consisting or a fully compalibre VGA card from ATl. 
and a professional graphics analog monitor. lhe VGA 
system offered by JDR Microdevioes is now available at a 
price comparable o EGA display systems. 
• 	640 x 480 in sixteen colors fo VGA compati "lity 
•· 320 x 200 with 256 co ors lrom a pajette of 262.000 
• 	SokSense Automatic Mode switching for transparen1 

downward capability wilh IEGA, CGA, Monochrome & 
Hercutes graphics 

• 	Comes with support&. drivers for 1-2·3, 
Symphony, Windows, GEM 8 AutoCad 

• User friendly manual with step-by~step lns1ructio11s 
• 	 'Includes Mode Switching, Screen Saver & Diagnostics 

software 

VGA·PKG $649.95 

Sigma VGA Board 
Here's an intelUgen graptiics card lhat offers a universal 
solution o the muttip e PC display standards. I suppor1s 
nearly all ne current IBM PC and PS/2 display modes and 
monitors, and it's 100% harctware oompatib e in all modes. 
The SIGMA VGA is ldeal for lhe NEC Multisync II. 
• 100% register compatible 
• 	VGA, EGA. CGA, HGC & MDA compatible 

320 200 in 256 colors 
• 1640 x 480, 800 x 600 in 16 colors 
• 	 60 25 .. 132 x 44 lex1 modes 
• 	Supporls all standard digital & analog monllors 

(9 &15 pin) 
S&GMA·VGA $297.50 

NEC multlsync II mo,nlto.r 
1Breath1a ·ng color display! You'll be hard pressed to ind a 
better mon;to,r-at any prioe. The Multisync has a remarka­
bly clear dis-play wlth crisp. distinct colors and Is ideal Im 
graphk:s-in1ensive applicatio s Ii e CAD. CAM. & ·ndows. 

• 	Super-sharp resolvtion (800 x 600 max) 
Gompalible with VGA. MCGA. PGC, EGA. Hercufes, 
CGA & other display adapters 

• Au1omatically adjusts to any standard display adapter 
• Font-mounted power. bnghlness & contras switches 
• 	Monochrome tex:I mode text color sw1 ches (green, 

amber & white) 
• 	9-15 pin ada,pter or P S/2 computers 

NEC-MU TI $599.95 

" .. .II 1· were in the market today for a VGA boar:d, 
the Sigma VGA would be my choice." 
- Curtis Franklin Jr., BYTE, March 1988 

Order Toll Free: 800-53,8-5000 ~~~AL~:~::~~~:~,~~ 

I -	 - ­
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Supports 2 floppy drives--360K or 720K 

Graphics, floppy control and 110 In one card! 
· 	 The only card your XT compatible computer needs! This card is a1most aCIRCU Ht OILOGY computer in itself: ii provides monochrome graphics, support or two lloppy 

drives. a cloak-calendar, a pa.rallel port, a serial port, and a game port. All 
you need is lhis card and a mothelboard for a fully functional computer. 

MCT·MGMIO $119.95 

Inexpensive Hercules 
control us.Ing one slot! 
286138'6 display and 110 

compatiblli.ty! 
Great ror word processing! Our mono­

only two cards ! Use lhis "do 
Create a complete system using 

chrome graphics card has true 
·everythil'lg~ card to hook up a Hercules compalibilily and uses VLSI 
monochrome monitor, paralrel chips lor reliability. The software driver 
printer, modem, and game joystk:k allows most color grap ics programs o 
al the same lime. The only other run on a monochrome monitor. 
card your system needs is a. floppy// • 720 x 348 resolution in graph'cs 
hard control er. mode, ao x 25 ln te>Cl mode 
• AT oompatibte • Includes parallel printer por1 
• 	Hercules oompatible· conftgured as LPT1 or LPT2 

monogra,phlcs Add Inexpensive color • lotus 1·2-3 compatibre 
• :High resolulion disp,ay MCT MGP $59.95to your computer!(720 x 348 pixels) 
. ao & 132 colunrn text modes Great lo' home oomputin.g'I This card 

has the versatility you need·· it works• Serial port (w/ optional 2nd serial 
with monochrome or color monitorsport) 
(RGB). displays a medium resolution

• :Parallel port & game port for graphics or a higher resolution for 
• Includes software for running text plus it displays up 10 4 corors for 

color gra,phlcs programs on a computer games. 
monochrome monitor 

• Two display modes: monochrome 
MCT-MGAIO $99.95 (640 x 200) a·d co:lor (320 x 200) 

• Wolks with monochrome 
or RGB monitors 

• Light pen interface 
• XT and AT oompalible 

MCT-CG $49.95 

Visit our .retail store: 
1256 S. BASCOM AVE, SAN JOSE, CA 
(408) 947-8881 M-'F 9·7, SAT 9·.S, SUN 12 4 

(includ8s cables) 

Parallel, serial, & game ports with 
socket for optional 2nd serial port 

Clocl<.·cafenda1, battery, & RAM disk 
software 

Hercules compatib/8 monographics 
High resolution (720 x 348 pixels) 

406 BYTE: • DECEMBER 19-88 

http:compatiblli.ty


. w• :.f!i 

~ . :ii .. 
' 	 o M ,.- ~-	 - -Ji: •• 	 tlU :i-:u .. 

•• - - - -- - - - - - II~ 

2MB RAM capacity (0K installed) for 
,eypande<;J' or part expanded/pan 
conventional memory.AccepJs 64K 
Of 256K DRAM chips 

Conforms to LIM EMS version 3.2 
Software for EMS dn'vers, RAM disk 
&more 

Compatible with·~L~o:tu:s~1~2~3~====~----------------
XT compatible 

Add memory to your XT .compatible' 
Go beyond the limits or 640K! This card provides addilional RAM lor improved 
performance. ii allows you lo add up to 2 m99abyte-s ol RAM (0'K inslalled) ~ 
ideal ror the fast RAM disks and disk cache-s you need to speed up your 
computer's operation. 

MCT·EMS $129.95 
MCT·AEMS 2861386 version $139.95 

Serlallparsllel ports 	 110 and floppy control 
plus clock/calendar 	 In one card! 
Combines 110 ports wilh a clock· Combines conliroller & 1/0 lunc1ions ! 
car.eooarl The MCT-10 adds This card does a lot of lhings al onoo: 
pa~eifle1 and serial ports 1o your XT it controls your lloppy drives, provides 
compatible syslem, and a clock· parallel. serial & game ports lor your 
catendar that keeps the right time prinlers. modems. mice & joysticks: 
and da 0-()ven when your com­ and ii even has a Clock-calendar to 
puter is turned off. help your computer keep he right lime. 
• 	Parallel port is addressable as • XT compatible

LPT1 or LPT2 • Supports two floppy dr~ves 
• 	Serial port is addressable as Easily program your 

Parallel porl
COM1 , COM2, COM3, COM4 own EPROM's • 	Serial port (2nd serial port optional )

• 	Sooketed for optfonal 2nd serial Our best selling EPROM programmer • Game port port supports various manufacturers' • 	 Includes floppy drive cables and• 	Selectable port addresses formats with 12.5. 21 and 25 volt 089·0825 converter 
• 	Real ti me c!ocklcaJendar & p:rogramming.The menu-drfven • Clock-calendar with bat erybattery 	 software allows you to easily manipu· 

• Includes software for RAM disk and• 	 Includes software for RAM disk late data files. split or combine the 
arid: clock contents ol several EPROMS and more 

perform many functions wilh just a MCT·MIO $7'9~95MCT-40 	 $59.95 single keystroke. MIO-SERIAL 2nd serial port $15.;9'510-SEIRIAL 2nd serial port $24.95 
• 	Read. Write, Copy. Erase. ChE\l'Ck & 

Verify wi1h one easy key selection 
• Includes software for standard Hex 

aind Int.el Hex formals 
• 	Programs 27xx & 27xxx series 

EPIAOMS up 10 27512 

MCT-EPROM $129.95 

800 538 5000 LOCAL (408)866·6200 0 rder ToII Free: - - FAX (408) 378 -8927 
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••• 

- -

!;.:"! 	 :iii:.... 
~ .. 

•Iii• 

.,:::~ :.: 	
'!' 
... I ·!· 

1• 	 • 

Th.e ultimate hand held mull/tester 
11his full function 3.5 dig" DMM offers h"ghty accurale perlormance and a host ·01 
added teatures like audible continuity, capacitance, transislor, emperature and 
conduclanoe to help you do the job- fast. Temperature probe, test leads and 
battery included. 

DMM·300 $79.95 

Fully ov9noad protected 

Transistor Tesfer: 
QV • 2000VF 

9 functions, 34 ranges 

Conductance Tester; 200ns range 

Temperature T9ster: 0~ ·20009F 

Full tunctlon DMM 
Get highly accurate performance from this 3.5 digit lull funcron DMM at a very 
atromab .e price. R gged construction, 20 amp current capability and 22 
ranges make it a pertecl cho'ce for serious field or bench ~ork. Low battery 
indicator and Ull·sland, Probes and 2000 hour battery. 

• Basic DC accuracy: 0.25% 
• DC vo~tage: 200mv - 1OOOV, S ranges 
• AC voltage : 200mv • 750V • 5 ranges 
• IResislanoe: 200 ohms· 2:0M ohms,6 ranges 
~ A:C/DC. cu rrent: 200uA • 20A,6 ranges 
• !Input impedan-ce: 10M ohm 

Fully overload protected 
• Approx. 7" x 3-112· x i •i,12· Wt. 11 ozs. 

IDMM-200 $49.95 

3.5 digit probe DMM 
Cuslom 80 piri LSI chip provides accuracy and reliability in a very oompacl 
size. Autoranging , audible continuity and data hold features help you pinpoint 
the prob!em quickly. Case and batt.eries included. 

• Basic DC accuracy ::t 1% 
• DC voltage. 2V • SOOV, autoranglng 
• AC vollage : 2V • 500V, aLJllorainging _ _...• 
• 	 Resisitance : 2K ohms • 2M ohms,a.utoranging· 
• 	Fully over· foa.d protected 
• 	 Input impedanC€1 : M ohm 
• Approx 6 112" x r x 314" 
• 	WeigMs under 3 ozs. 

DP ·1000 $54.95 

. 
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Basic DC acaJracy: pfuslminus 0.25% 

DC Voltage: 200mv • 1OOOv, 5 rarrg~s 

AC voJtage: 200mv • 750v. 5 ranges 

Resistance: 200 ohms - 20M ohms. 6 
rang.es 

Capacilance; 2000pf • 20 ul, 3 ranges 

Input impedance: 10M ohm. 

Pocket .size DMM 
P.erfect for lhe fteld service technician. 
Shirt pocket size doesn't compromise 
features or accuracy. Large, ~asy to 
read 112" LCD display. Fully overload 
p otecled for safew. 2000 hour batlery 
life with standard 9V cell. Probes and 
banery included. 
• 	Basic DC accuracy: plus/mirius 0.5% 
• 	DC vollage: 2V ·· 1OOOV, 4 range.s 
• 	AC voltage: 200V • 750V, 2 ranges 
• 	Resistance: 2k o ms • 2M ohms, 

4 ranges 
• 	DC ourr.ent: 2mA · 2A, 4 ranges 

Input impedance: 1iOM ohm 
• 	Fully overload rote-cled 
• App ox. 5• x 3• x •. Under 7 ozs. 
OMM-100 $29'..95 

Order Toll Free: 800-538-500,0 ~~;AL~:~:~~~::::~~ 
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OURIEWPRlmRS MAKEEIEI 

BAD WRmlaLOO -0000. 


We~re sorry that mrr new 24-wire Pinwriter P5200 and P5300 printers can,t do much for the 
,quality ofyour writing. But they can certainly do wonders for the way it looks. The secr,et is the 
nbbon. Other dot matrix printers only use a fabric ribbon. Our Pinwriters print with both a fab­
ric and a letter-q.uality, multi-strike film ribbon-the same kind used on executive typewriters.. 

The NEC Pinwriters can also enhance your writing in.other ways. They have seven resident 
type styles. Plus four more are available on plug-in font cards.. Which means you can express 
your thoughts with just the right typeface. You can also get an inexpensive, user-installed color 
option. And ifgraphics are part ofyour story, these Pinwriters produce the hl,ghest resolution 
ofany printer you can buy. 

Cafil NEC Information Systems at 1-800-343-4418 to see NECPRINIERS.lHEVONlYSJOP 
how much better our new Pinwriter PS200 and the wider WHENVOU WANT'IHF.MliQ 

P5300 can make your writing look. 
Whether you,re a budding NEC· Hemingway, or a 

Hemingway & Company. 

NEC lnfonm11io11 Systems., Dept. 1610, 1414 Massachusetts Aw.,, Boxborough, MA Ol7LSI. 

eac......... -­



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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