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all without leaving your acli \'C worksh t 
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eCycle Waste Corporation 

The Materials Research Group Recommendation: 

FOCUS Aluminum 
This tudy conducted by the Materials Re catch Gro 
provides the basis for ecommcndation that 

c contmue to expand it aluminum recycling ca ac· 
another 70% over the next 6 years. The nght how 
the increasiog proponio u me provided by the aluminum division during the pa t three 
years oximately half of all revenues. It is our opinion that, at this rate of growth 
a uminum recycling will continue to offer our company ii greatest opportunity for expansion over 

the next decade and certainly 
into the 21st century. 

Gross Revenues by Product 
Glass and Plastics 

40 

35 

10 

1989 1990 1991 
• Aluminum • Glass Plastics 

WECYCLE PRODUCT 1989 1990 1991 
Aluminum 
East 2,323,426 4,019,527 7,315,539 
Central 1,372,347 2,374,1 60 4,320,972 

West 1,726,492 2,986,831 5,436,033 
Total 5,422.265 9,380,518 17,072,544 

2,496,721 2,567,621 2.798,925 
3,598,757 3,217,693 3,507,285 
4,217,635 4,471,294 4,873,710 

10,313, 113 10,256,808 11 ,179,920 

As can be Uiferred from the 
graph to the left, gla and 
plastics recycling ha been 
holding teady throughout 
this same period, and has 
consequently become a 
smaller proportion of our 
overall sources of revenue. 

Although thi group would 
trongly recommend that 

WeCycle Waste Corporation 
dO ail that is DCCeS 31)' 10 

increase its activities in these 
area , our studies have shown 
that aluminum will become 
increasingly the material of 
choice in the shipping, heavy 
manufacturing and container 
industries. 
Aluminum 

It is our opinion that sources 
of aluminum products will be 
pressed close lo their limits 
over the next decade. 

Therefore, we propose that 
WeCycle Waste Corporation 
invest in more aluminum 
capacity during lhc ucxt five 
years in orde1 to take the best 
advamage of this increasing 
market demand. 
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T H E DECISION 
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•
"Tri-Star is king of the 33MHz 486 Mountain." 

Tri-Star Computer continues to 
outdistance the pack as America's 
prefered supplier of high-end 486 
Workstations. Read the reviews and 
you will understand why Tri-Star is 
the undisputed 486 champ. 
,,Tri-Star's 486/25 rotes honorable 
mention for its thoughtful design 
touches, two year warranrr arid 
excellent ser\llce program. 
PC Magazine 
Editor's Choice Honorable Mention, 
September 11, 1990 
11Tri-Star's edge is its good documenta­
tion and excellent service policy. " 
PC Sources 
486/33 Lead Review, February 1991 

PC WEEK 
Analyst's Choice, February 18,1991 

FLASH CACHE 486 
CoMPlnc:Rs 

FEATURES INCLUDE: 

Intel 80486 Processor 
8MB RAM (Expandable to 16MB On Board) 

64K High Speed Static RAM Cache 
21 OMB 1Sms Hard Disk Drive 
1.2MB5.25-inch Floppy Drive 
1.44MB 3.5-inch Floppy Drive 

1024 x 768 SVGA Adapter w/1 MB RAM 
14" Non-interlaced SVCA Color Display 

Microsoft DOS 4.01 & Windows 3.0 
High Res 400 OPI Three Button Mouse 

Quality 101 -Key Tactile Keyboard 
Two Serial Ports and 1 Parallel Port 

Fully DOS, UNIX & Novell Compatible 
Circle 233 on Inquiry Cord. 

FC4251 
$3655 
FC433I 

$3895 
With EISA BUS add J500 

UPGRADES: 

16" COLOR DISPLAY $695 

20" CoLOR DISPLAY $1695 

Rash Cache 33MHz 386 as above with 
4MB RAM & 125MB Hard Drive 

-Only J2595 



This year, millions of DOS users will move to the kind 
of graphical computingApple•Macintosh' personal com­
puters first made popular over seven years ago. 

They'll probably need new hardware to handle 
the demands of the graphical environment. And they'll 
ahnost certainly have to buy new programs that take ad­
vantage of it. 

Before you spend afortune on all of that, why 
not invest afew minutes considering aMacintosh? It is 
the computer that started it all. And it remains the system 
against which all graprucal computers are measured. 

Finding out about how Macintosh fits in with the 
PCs you already own is as easy as picking up the phone. 
Call 800-635-9550,ext.110, and we'll send you acopy of 
our new fact-filled color brochure, The Apple Guide to 
Macintosh/MS-DOS Compatibility. Its free.* 

It tells you how you can run Lotus 1-2-3 dBASE 
and other favorite MS-DOS programs on aMacintosh. 

How you can easily move information back and 
forth between Macintosh and your MS-DOS ro on a 
standard 3.Wfloppy disk. 

And how you can connect Macintosh with your 
DOS PO; over aNovell, 3Com, Tuken-Ring or just about 
any other kind of network. 

You'll see that Macintosh lets you mn more than 
4,000 graphical programs that all work together in the 
same consistent1 logical way. 

You learn the basics of one you\re learned the 
basics of all of them. No other computer system offers you 
so much consistency with so many choices. 

You'll also discover tl1at Macintosh is the only sys­
tem in which the hardware1 operating system and 



applications have been optimized to work together 
since the very first chip-with no compromise in per­
formance. (Contrast this with a "graphics shell" that 
can slow other systems to acrawl) 

You'll read about our latest system software 
breakthrough - System7 - and the exciting new capa­
bilities it brings to Macintosh. 

And you'll read about a recent independent 
study conducted by Ingram Laboratories, in which 
Macinto hcomputers blew the windows off 286, 386sx 
386 and 486 PCs from IBM and Compaq running 
graphics-based applications.** 

Apple Macintosh computers are easy to set up 
easy to use and easy to afford. And they come com­
plete with built-in networking; printer. modem and 
SCSI ports; even built-in video support in most models. 
(Thlnslation: no hidden costs) 

So pick up the phone. Give us acall. Find out 
whyMacintosh could well be considered the mo t 
powerful, flexible, valuable affordable DOS computer 
you can buy today. 

You ll discover that Macintosh has the power 
you really want. The power to be your 

Free. The Apple Guide to 
Macintosh!M -Dfil 

Compatibility Call us at 
800-635-9550, extension 

110. Find ouJ how 
my Maantoshfits 

in with altyour 

CJJ111/)fJi1 Ifa rt111!tmtl lrtltlemarli ofCbmfXlll. Clml/Juier Chtf>. .llS·DOS fs a regislered lmde111arl: ofMictol!Jfl OJrp. 1·2·3 fs a rrgi$/eml lradcmm/:: of/JJl)JS Detoelop111e111 O»p. llf.l.tSE ifa regisleTfd tradt!mari of  
Wi11tlou!s J.O rm 11111e taie11 to rompleie grapbicHJaseti«#J(;(l/i/Jns. Tbis ad IL'OS uTil/1!11, designtd. prtse1111!d, /Jagf.ltd Ol'l'T, br«igelNIfor, apprm'f.d, ty/lt$ff antiprod11Cf!d uslt!f! Mad11!0M peTSClllll rompuli!TS..  



EDITORIAL  

Moscow's
FRID LANGA 

SECOND ANNUAL 
COMPUTER FORUM 

I
am writing this on a laptop in the terminal at 
Frankfurt Germany. I've just gotten off a flight 
from Moscow, and I have several hours before my 
flight to Bostoo departs. I was in Moscow to attend 
and peak at the second annual International Com­

puter For um, one of a growing number of computer 
trade shows in the Soviet Union. 

La t year's trip to Moscow- my first- was an eye­
openfog experience (see my

The Soviet computer October 1990 Editorial). I 
came away convinced that the 

Industry has matured Soviet Uqioo bas enough su­
perlative programming talentenormously in and training to be a world 
leader. The impediments tothe last 12 months 
the computer industry 's suc­
cess in the world market have 

nothing to do with intrinsic abilities or interests, but 
have everything t.o do with the now-well-known eco­
nomic and political problems of the Soviet Union. 

Despite these problems, positive changes are afoot: 
Soviet citizens can now tune in commercial TV and 
radio channels, and they can read any of a large and 
rapidly growing number of privately owned, indepen­
dent magazines and newspapers . Private hop have 
sprung up around Moscow, selling American ciga­
rettes Asian tape rec.orders. and Western clothing. 

The Soviet computer industry has made remarkable 
progress io the past year. Last year the most impres­
sive Soviet-made hardware included a few XT clones 
and everal 8-bit data acquisition boards. Th is year ' the 
show's most impresslve ttanlwaic the 68030 based 

worksbtion, m.ade by Ovenmn. Oversun (get il?) 
is ajoint venture ofthe Soviet Academy ofSciences and 
the company that makes Zil limousines. 

Made in Mo cow using surface-mount technology, 
the Besta i a credible, affordable Unix System V re­
lease 4.0 box: a 6&030 or (68020) operating at 33 MHz 
(or 25 MHz) , with an PPU, up to 128 megabytes of 
KAM, up 10 u 1.6-sis"bytQ h"rd d isk drive, n1na UO 
ports .Ethernet and SCSI conrrouer , a 
tm • 1280- by 1024--pixcl nonintcrlaced graphici: with 
2 MB of video RAM-the specs go on for pages., a.ad 
they an: workl-elru:i: . Wit.at a difference a car makcli. 

On the software front, :SLcpan Pachikov the peripa­
tetic CW of P-,m1graph uitc possibly the premier 
(!Oftwaro company in th Soviet nion-briefed me on 
Paragraph's recent advances. It has m11.dc 11 nume for 

em oftware into Russian; Paragraph now sells Russian 
Word, a Cyrillic version of Microsoft Word, under li­
cense from Microsoft. Several laser printer manufac· 
turers and word"processor vendors are also interested in 
Paragraph 's extensive library of Cyrilli fonts. 

The company has al o made a name for itself in 
script recognition-reading normal, unbroken, fluid 
handwriting- and in advanced applications of more 
standard character recognition. For example , it 's likely 
that Paragraph's pen-input software will be incorpo­
rated into one or pos ibly two new laptop · within the 
next year. And one of the world' leading maker offax 
boards is negotiatiQg to acquire Paragraph' proven 
technology for converting even muddy, low-quality fax 
messages into clean, correct ASCII. 

Other interesting items at the Forum included an 
"intelligent spelling and grammar checker for Ru ­
sian"; a ound ca.rd and speech-synthesis software that 
can teach you to speak Russian· expert-system develop­
ment tools; a way of producing color scanned images 
with a black-and-white scanner using color filters and 
"color synthesizing software''; myriad data acquisition 
products; specialized and general text editors; tutorial 
genera.tor /software demonstrators; antiviralldata in­
tegrity software; E-mail gateway (to the West) ; and 
more. Some of these products are available ouiside the 
Soviet Union (we'll have more informu.tion in the fu­
ture); other vendors nc:ed distributors. 

A companies come on-line and begin to succeed. a 
number of individuals are succeeding, too. Despite 
some major handi aps-a chief programmer for a state 
agency who only last year aot a desktop PC for his own 
u c ut work; " libmrian in the Academy of Science 
whose eyeglasses are broken and wllo cannot get them 
repajred; a general director of a oftware company 
(he'd be called a CEO in the West), well paid by SOviet 
tandards but earning the equivalent ofUS$27 a month; 

and so on- the Soviet people I have had the privilege of 
knowiog are getting by with a grace under pressure that 
makc:s me admire nnd ro:Jpeet \hem cnormou. ly. 

I e;i.n ' t say :f th people associated Wl:Ch tile SOviel 
computer industry are typical of Soviet society a a 
wholo. But for everyone's ,ab, I hope they are: WiUI 
talont.cd people like this working to make things better, 
the future of the SOviet compmer indu try- nnd indc d 
aII orSoviet ocicty-look3 more hopeful than ever. 

-FrMLanga 
Edilnr in Cliief 

itself with ' Cyrillization" programs that convert Wet- (BlX name "flanga ") 



Borland’s Paradox. �
Grasp the power of the newstandard �
Parado is now the recognized standard again t which 
all other dat:aba es are mea ured. Adatabase that is as 

powerful as it is easy to use. 
PARADOX � That's why Paradox has won 

virtually every database award 
since it introduction. Including 
Best Programmable Database for 
both single-user and multiuser 
environments (InfoWorld, 
November 1990), the#l SQL 
Front End (NSTL, February 

1991) and Editors' Choice (PC Magazine, May 1991). 
Now you can gra p all of the power that Paradox offers. 

Power Without Pain 
Paradox's legendary combination of power and ea e-of­
u e ha made it the tandard for application developers 
and alike. Paradox come with a full-blown develop­
ment language, PAL;" for building custom database appli­
cations. Plus features such as Query By Example, 

multi-table form and report , and pre entation-quality 
graphics that make Paradox the #1 choice of database users. 

Extend Your Reach! �
Paradox Engine and Paradox SQ.LLink �

Parado Engine provides C, C++ and Pascal programmers 
with an Application Programming Interface (API), so your 
programs can access Paradox data in both single-user and 
multiuser environments. And with Parado SQLLink users 
can access remote data stored in SQL ervers.* 

dBASE Owners! �
Grasp Paradox RISK FREE for only $175 �

Ifyou own any version of dBASE,0 you can upgrade to 
Paradox 3.5 for only $175. That's a substantial savings off of 
the $795 list price. And you get a 60-day, money-back guaran­
tee. Risk Free. Paradox even reads and write dBASE file 
for integration into your existing environment Order today. 
See your dealer or call now at 1·800-331 -0877. 

B O R L AND �
Software Craftsmanship 



On the left, the best- selling VGA monitor. On  

The Mult iSync 2A is one monitor that performs like two . On one 

hand, it's an uncompromised VGA monitor that works so well, VGA 

users have made it the best-selling 14" VGA color monitor in America. 

On the othe r hand, the MultiSync 2A is also a n equally uncompromised 

SuperVGA monitor, providing the perfect upgrade path to a standard 

that, at 800 x 600, gives you 56% more resolution than VGA . 

CaC 
Compuiers and Corrununrca11ons 



the right, the best-selling SuperVGA monitor.  

It's even available in a gray-scale version-the MultiSync GS2A ­

which delivers everything the 2A does, in glorious shades of gray. 

The MultiSync 2A . It's two of the best monitors you've ever seen. 

For technical information or for the location of the dealer nearest 

you, call 1-800-FONE-NEC. For product literature, call 1-800-826-2255. 

In Canada, call 1-800-268-3997. 

Cirde 147 on Inquiry Card. 
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We've given you the bEst of 
both worlds... 

labWindows® 2.0 labVIEW®2 
b ro500sed lor M:x:into6h canpurers 

All You Have To Do Is Choose!  
In lhe 1980s, Nafooollnskumenls pioneered lwo to lhe fulure of inslrumenlolioo. 

LobWindaws, on outomolic ccxle generolion and program derelopment syslem lor he Cand 
BASIC progrommei. AlldlabVIEW, the first graphical programming system lo offer ease ol use 
wilhout sacrificingpmgramming ffexibility and per ormooce. 

lobWindows and lobVIEW address all of your inst1umen(atioo needs. Yoo can con rol 
VXI, ond RS-232 instru eflts, and plug-in dolo ocquisi ·oo lxiords. You co inlegrae dalo 

analysis And, you con build your own graphical user inteifoces. 
Today, LabWi daws and labVIEW ore leoding the revolulioo 1nins rvm9'111olion sobwore. 

Through innovative programmi rig melhodologies and powerful developm9'11f tools, LobWirdows 
and lobVIEW ore poving lwo lo he future-\l lurure in wliich The Software is the lnsirumenl. 
All you have lo do is choose! 

CalJfor your free demo disKs (5 l 2) 794-0 l00 or !800] 433-3488 jU.S.and Canada). 

•  �
,,  6504 Bridge Poi Porky,oy 

Ausfi ,TX787305039 

AuslmOOmJ8799422 • t45J 7673 Z2 • FlllllCB Ill dB 65 33 70 • 5©3 
48301892 • .!:if0'1!03J37881921 45761 • [031846 866 

!90016'.ld JO.l • Sw1tzc0000 58 80 • UJ: I063515Z3 545 

Co-!lO"rno.., blod ... lcdemJba ICdo..,.,..cl ,,.. 
.ll'!Jn1-..d 
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Discoverthe one 
guaranteed 

To TtfE RISC SYSTEM/ 6000 

Stars cool. Volcano fizzle. Even suns burn ouL 
But th IBM RJSC System/6000"" famil of 
POWER tation and POWERservers is no flash in 
the pan. In the year or so ince we introduced it, 
its onl gotten hotter- of£ ring performance rang­
ing from 9 to 25 MFLOPS and from 33 to 72 
SPECmark . All at prices that won't even make you 
break into a w at. 

An operating system that sizzles. The 
RISC System/6000 family operates on AIX0 IBM' 
enhan d version of the UMX® operating system. 
AJX runs aero th broadest range of platform in 
the industry, and not only upports aU major 

HatClware MFLOPS SPECmarks•Price 

POWEAserver 550 $62,000 25.2 72.2 

SPARCsarver 470 $77,800 3.8 19.4 

DECsystem• 5500 $74,700 4 21 .5 

industry tandard and programming languages 
but brings you additional nlumcemcnts like 
enrich d m-syst m capabilities support for 
advanced ystem management and much more. 
Best of all AIX fan th flame of the RISC 
System/6000 family' POW R archite tur , to 
give you e en bolter p rformance. 

L.Ol>S are UNPACK double-procaSIOll wh@ra n• 1(10 AIX XL FORTFIAN Versl()ll 2.1 and AIX XL C VetsiOO I.I comp11 rs wc<e used lor tqsts SPEOnalk is goomecnc mean ol 
ltll! ten SPECmark lesl3. All price$ CU<rtinl al publieahon.  

IBM ana AIX are registered m1dcmwkQ and RISC SyslcmJGOOO a trademark ol lntemaJional Busille$S Machines Corpotalion. Ul\IX IS areg.s1ered lrildemllfk ol UNIX Syolemo  
Lab0mtol'ie$. SPARCse<ver is a trademark ol Sun M1cJQSY1>lems, Inc 0 Csystem is a trademark of Digital £quipmenl Curporauon SPEQnarto. is a lfl!demark ol Standllfd Perlormonco  
Ev'cllual!OO Corpomlion. HAGAR THE HORRIBLE Chnracl<lr(s) e 1991Kong Syocjeate. 1991 IBM Corp.  
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source of power  
to stay hot.  

An app1ications platform spreading like 
wildfue. The RISC ystem/6000 family already 
run over 3,000 diverse application in mechanical 
d ign, i ualization, oftware engineering, 
a c unting, retail tore management and on and 
on. But we'ri till feeding the fire. More and 
more application are being written and ported 
ov r to run on the family every day. 

IB support: an eternal flame. Theres ne er 
b ·en an thing Lukewarm about IBM'S commitment 
to its cu tomers, and there n v r will be. With the 

---·· ­lllliliiiilill-- -­



LETIERS  
Back in the U.S.S.R. 

Your April article  
"Computing in the  

U.S.S.R ." wa interest­
ing and comprehens.ive. I 
would like to share some 
information with oth.ers 
working with the Soviet . 

In the main article, the 
sta.tement that the Soviet 
Union produces an IBM 
PC-<:ompatible computer, 
the ES-1840, is an over­
simplification. On my visit 
to the U.S.S.R. in 1990, I found that the ES-1840 is 
functionally compatible with an IBM PC but not mechan­
ically or electrically compatible. Specifically, it utilizes 
a male pin connector for plug-in cards. is entirely 
incompatible with the Western female-card edge con­
nector. Thus, the ES-1840 will not accept a Western 
clock, modem, hard disk drive, or other internal add­
ons. I was told that the ES-1841 would be fully compat­
ible, but I suggest applying President Reagan's maxim: 
"Trust but verify." 

On a separate subject, I discovered that most Soviets 
use modems set up for the Bell 2l2A standard, not the 
European CCITT standard. You can now direct-dial 
modems into the Moscow region from the U.S. for about 
$2 per minute. However, Moscow line are extremely 
noisy because they still use pulse dialing exclusively. 
Many Soviets employ error-correction techniques rou­
tinely on calls across town. 

James T. Fulton 
Corona Del Mar, CA 

The April article on Soviet computing was fascinat­
ing. Having been to the U .S.S. R. twice, I think that 

the only way the U.S.S.R. can ever catch up technologi­
cally is if there is private interaction between citizens of 
the U.S. and the Soviet Union. "Official" governmen­
tal actions always result in bureaucratic barriers. 

John Draper 
Alameda, CA 

NewWave Misquote? 

I was very to read_a quote to 
me (Nanobytes, Apnl) regardillg my op1ruon of Hew­

lett-Packard's NewWave. My remark came during a 
conversation in which someone who apparently had never 
used NewWave commented on a certain aspect of New-

WE WANT TO HEAR FROM YOU . Please double-space your 
/mer on one side ofrhe page and include your name and address. 
Letters two pages in length or under have a better chance ofbeing 
published in their entirery. Address correspondence to Leuers Edi­
tor, BYTE, One Phoenix Mill Lane, Peterborough , NH 03458. You 
can also send leuers via B!Xmail clo "editors. ·· 

Your letter will be read, but because ofrhe /.arge volume ofmail 
we ret;ei1<t:, we cannot guarantee publication. reserve the 
rfghr ro edit letters. ft takes about four mon1hs from the time we 

a lcrller until we publish it. 

"'"It-
Computing 

in he 
U.S.S.R. 

Wave's capability in the 
ver ioning and object-
haring area. The reporter 

was not i>art of the con­
versation but apparently 
overheard it. I said spe­
cificaHy that NewWave 
does not do anything to. 
protecc users who might 
open multiple versions of 
a single document across a 
network. The reporter 
quoted me instead as say­
ing that NewWave does 
not do anything, period. 

By abridging my remark, you completely mjsrepre­
sent my opinion of NewWave. With NewWave, HP has 
done a very nice job of exten.ding the Windows environ­
ment. NewWave does indeed do many good things that 
are helping customers get more value out of the Win­
dows environment today. 

Microsoft and HP might have a difference of opinion 
on how object-oriented technology should ultimately be 
incorporated into systems software, but Microsoft gives 
a great deal of credit to HP for its pioneering work in this 
area. 

Bill Gates:, Chairman 
Microsoft Corp. 

Redmond, WA 

ifwe misrepresented Mr. Gates 's opinion 
ofNewWave. However, our reporter's notes do not agree 
with Mr. Gates 's recollection. 

Program Tune-Up 

T he April article "A Fast, Easy Sort" intrigued me 
so much that I had to try it out. I coded it in FOR­

TRAN 77, ran it, and was well pleased with the perfor­
mance. There was one line of code in the program that I 
took exception to: 

gap=(int) (fl oat)gap/ 1.J ); 

This equation requires that the integer gap be converted 
to floating point and divided by 1.3 in floating point, and 
the result converted back to an integer. In removing the 
floatfag-point operations, I was able to see a 15 percent 
improvement ia CPU performanoe. The equivalent "in­
teger" opera.tion is as follows: 

gap=gap*S / 11 

This has the same effect as dividing by 1.375, but all 
operations are done in integer arithmetic. This equation 
will shift the value of gap by 3 bits to the left (the same 
as multiplying by 8), and then it will do an integer divide 
by 11. 

This may seem like a trivial matter, but, like saving 
gas in the family car, if you want the saving, you have to 
keep the car tuned up. 

Rodney Hills 
Gresham, OR 
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Th11 Microsoft Wi11doms graphical 1muiro11me11t l11ts JCll 

havt mulfiple windlJws i11 )'Our FORTRAN 
applications. This 1JWa11S /hat)VII ca1i resize alld scroll 

i11put 1111d outfml displays lo vieic data•.• 

...a11d to a11alym datu, simply cut a11d paste y<mr 
FORTRAN outp11t into /Jrogramssuch as 

Micros.of/ Excelfer Wi11doms andJl'll ca11 vieiv ii 
it1S1a11tly it1 graphical 

Windows helgs FORfAAN  
users create biggerapps.  

With the new Microsoft9 FORTRAN Professional 
Development System version 5.1, your existing code taps into 
the power of the Microsoft Windows"' graphical environment. 
FORTRAN 5.ls new QuickWin library lets you develop 16-bit 
apps that access greater memory than ever before - breaking 
the 640K barrier on 286 and 386 machines. 

You can use the FORTRAN QuickWin library to take 
advantage of multiple I/0 windows, multitasking, and cut 
and paste. Or write FORTRAN routines called from mixed­
language Windows apps. And FORTRAN 5.1 has Program­
mers WorkBench, with a new CodeView· debugger and 
Source Browser 

To see the advantages of bigger, multi-windowed 16-bit 
applications,give us a call at (800) 541-1261, Department R34 
and order your FORTRAN update today. 

Key Features 
•Create Wmdows .DLI..s in FORTRAN using 

new or existing code. 
• QuickWin Features: 

· QuickWm child windows are easily created 
using the OPEN statement 

· User· defined positioning and titles for child 
windows. 

- Automatically generated scroll bars for out­
put that extends past a single screen. 

• CcxleView debugger support DOS; 
Winc:bNs·based and OS/2• applications. 

• Extended CodeView debugger tor large DOS 
programs. 

• Complete online documentation for the 
FORTRAN language and all compile and 
link switches. 

• DOS and OS/2 nm-time libraries are com­
patible with other Microsoft languages. 

• Floating,point suppoct includes oo·processor, 
emulation, and altemate math libraries. 

• 100% ANSI 77 compatib ilityand numerous 
VAX• and AN l 8X extensions. 

• New BYTE keym:lrd emulatesVAXdata types 
• Language Extensions include DOUBLE 

COMPLEX variables, preci>ian and maxex­
pooent inquiries. 

P R 0 G R A MM ER'S TI P S ­
• Use the new /MW option with the  
FL command to invoke the Quick­ 
Win library. For example: "FL/MW 
MYAPP.FOR"is all it takes to make  
MYAPP a Windows-based program.  

• Use the ALLOCATE statement to  
dynamically size arrays and to  
access more than 16lv!B ofmemory  
on a 386.'"  

MiclOsoft·  
Making it all make sense· 



LEITERS  

A Bright Spot 

I n reference to April's "Beyond DOS: A Smaller, 
Faster OS/2," DouglM A. Hamilton's sense of humor 

completely cleared up acloudy March day here in cen­
tral New York. Thanks! 

Tom Lawlor 
Syracuse, NY 

Redesign Yeas and Nays 

R egarding BYTE's redesign beginning in March, I 
particularly like the new department groupings and 

especially the decision to keep Jerry Pournelle up front. 
The photos of columnists are a nice touch, too. 

Edwin C. Harler Jr. 
Levittown, PA 

P lease drop the graphics . You are producing a 
hands-on magazme to be read and then kept as a ref­

erence to be reread again and again. BYTE is a fine 
magazine, one that will be around far into the future as 
long as you remember where your roots are. 

Robert Meegan 
Pittsburgh, PA 

When Things Don•t Work 

J erry Pournelle seems to be encouraging a certain im­
patience with recalcitrant software. His attitude seems 

to be that if a program doesn't do his instant bidding, 
he'll stuff it into the nearest waste can. Software should, 
of course, be as user-friendly as human ingenuity can 
make it. Life is too short to spend a lot of time thrashing 
around helplessly with some perverse command 
structure. 

On the other hand, approaching software with a chip 
on your shoulder can be distinctly counterproductive. I 
speak not only of mainstream user programs, but also 
of operating systems and compilers. Jerry's battles with 
Unix and C are premier examples. He dutifully in­
stalled Unix on one of his 386s, and when he couldn't 
get it to run satisfactorily in two weeks, he consigned it 
to limbo because it was "unfriendly." 

Neither Unix nor C is for the faint of heart or the pre­
maturely geriatric. This is software that requires a life­
time co.mmitment. Expect to work hard for several 
months before you gain even minimal control over a sys­
tem and a language as powerful as Unix. Once you have 
made this initial investment of energy, the rewards are 
big-time. 

William B. Fankboner 
La Quinta, CA 

My attitude is that ifI have to work too hard at soft­
ware, what it does had better be worth the work. !fit 
doesn't accomplish much, why should I spend a greaJ 
deal oftime learning it? 

Some software is obviously important, and one simply 
takes the trouble to learn it. But often there is another pro­
gram as good as the complicated one and much easier to 
learn. And l certainly decline to make a lifetime study of 
an operating system. - Jerry Pournelle 
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I read in Jerry Pournelle's December 1990 column 
about his experiences trying to get QEMM-386 to 

work by the trial-and-error method. 
The last "prime a."fom of fun .and fiddly computendi 

thing3 to do,, Read the manual. 
You will find a neat little utility caUed QEMM.COM 

ANALYSIS. No more trial and error! QEMM .COM 
ANALYSIS accurately tells you which areas of memory 
to include and exclude, and it really works! 

Hugh A. Roberts 
Snowmass, CO 

Oddly enough, not only had I read that section, but l 
had a QEMM expert on the phone while we tried it, and 
that didn 't do it either. 

I have recently found a way to crash a 486 with 
QEMM when the exact same thing with another memory 
manager runs fine. No one can figure out why. 

I agree that the QEMM manual is a great introduction 
to memory management, and we still use QEMM on the 
main systems here. It would be even better ifthe man­
uals had good indexes and analytical tabl.es ofcontents, 
though. Computer manuals are not most people's notion 
oflight reading. -Jerry Pournelle 

ComparJng UPSes 

Y our recent article " 'Smart' UPSes Alert LANs to 
Power Problems" (May) unjustly puts our prod­

uct, Unison's UniPower PS8.0, at a disadvantage rela­
tive to the Elgar and American Power Conversion UPS 
systems. Several important points were omitted from 
the story. 

First, the Elgar and APC units are standby battery­
backup systems, not true uninterruptible power sup­
plies. A true UPS has zero transfer time, which. the Elgar 
and APC units do not have. The Unison unit is on-line 
and does indeed have zero transfer time and pure sine­
wave output, the definition of a true UPS . 

Generally, a standby unit costs a fraction of what an 
on-line system does, due to the sophisticated eJectmnics 
required for the on-line system. Unison models, includ­
ing the PSS.O, are very reasonably priced for on-line 
units. However, when you compare one to a standby 
UPS, the on-line unit cost will appear disproportionately 
high. 

In the closing paragraph of your review, the APC gets 
the nod because of its "SmartBoost" feature, a step-up 
transformer that makes one "voltage bump" of up to 12 
percent to correct brownouts without switching to battery 
power. The PS8.0, being on-line, provides continuous, 
volt-by-volt voltage correction without using battery 
power. Thus, instead ofletting line voltage fall below 
183 V before providing a single voltage boost (as Smart­
Boost does), the Unison unit corrects for every fluctua­
tion in incoming voltage down to 98 VAC without using 
batteries. 

In short, if your reviewer liked SmartBoost, he would 
love the Unison voltage-correction solution-if he under­
stood that this feature is inherent in our on-line UPS 
design. 

Keelin Wyman, Director of Marketing 
Tripp Lite/Unison 

Chicago, IL 



olaser™printers open new windows• 

• 

With powerful fonts and graphics, 
ease of use and economy. 

By now you've heard how fast and easy 
Mier oft® Window ™ make it to 
tap all d1at PC p wer you've g r on 
your desk. · 

Well n w there' an affurdable, easy 
way to put that power on paper ­
microLaser from Texas Instruments. 

Right out of the box, microl.aser 
comes wirh what you need H 
to print the razzlooanle pages Ill 
oft and graphics you've 
dreamed ofcreating. 

Just plug it in and go. 
That' because microlaser PS models 

come with the Adobe ,y• 
Post&rip language lfa PosTSCRIPT· 

and the memory it takes to use it Plu 
you getyourch iceofeither17 or 35 scal­
a1 le n , tarting at just $1,999.* 

When it comes to print speed1 
microl.aser zips al ng at 6 ppm. Ifyou 
need a shared printer solution, tum 
to its cou in, microLaser XL 111is work­
horse gallops at a fonnidable 16 ppm. 

Ifall that isn't enough, just look at 
what else you get with microlaser. It's 
the mallest printer in its clas . It han­
dles more paper and envelopes in more 
ways. And it supports more than 4 ,CJ:JJ 

· ftware pa kages, including 
y ur Windows applicati ns. 

So wh n you add it all up, 

you'll understand why Mad.l5er 
the power ofyour ideas tt!t1/2 
need the power, convenience and 
economy of microl.aser. Let microlaser 
open new windows for you. 

For the name ofthe nearest dealer, call 

J...8CX.)..527-3500. 
The mtcrol.a.5er PSI 7has c:i!llOO the 19'.X} PC World Besr 
Buy aw:1n;I; rnicroU\scr PSJ5 has earned me l9'Xl lnfoWorld 
Exrellen Value a...-ard anti mice 6om MacUser, 
OcroWl990. 

TEXAS .,,  
INSTRUMENTS 

'11 reclll ptia>. (Dealers' prices may vruv.l microLaser Is a trad<.'tlllltk ofToas lnsmunems lnoorporan.-d. Adobe, PooSctipc and d>e logo ore regi'11,red rrad" maooorAdobeSysmm$, Inc Mirn.i;ofi: is• o.demaikand Wirdows (:oqxmioon. 0 1991'TI71816 



o· 

nceyouve 
extend 

'  

WITH OUR NEW sx MODELS, IBM MAxliMIZES  
THE POWER 0FTHEINTEL486 CHIP.AG IN.  

When the IBM PS/2®Model 90 and 95 XP 
486™' er introduced, they burst from th 
tartina gate with incredibl power and hav 

held their lead brilliantly. Witl1 th introduction  
of the new 20 1Hz X"' model , JBM off rs lm er-co t  

entri that deliver high-powered computing. o no  
matt r how divers our need we have a champion  
r ady for you.  

All the lodel 90 and 95 are designed to u e the  
mo t advanc d component to achieve optimum bal­
anced performance in power, speed torage, memory 
and XGA araphic re olution. Lik their for runn rs, the new 
9 and 9 XP Xmod I po a 64-bit pro or-to-RAM 

tl- r
path and advanced Micro Channel"' 32-bit archit cture for light­

lllllUDIBIDIDIUUUIUUllllllllR:llllmat..
ning-fa ·t data flow and improved data integrity. The 4MB RAM 
standard on th SX model is doubled _to 8MB on the 25 and 



-----

got a 
the line. 

3 MHz mod ls so 
,.. challenging hurdle like 
multim dia a a il The 25  

and 33 MHz mod l al o include a mad1 co-proc or  
for impro ed p rforman in numeric-inten iv  
application like financial modelina and AD/i AM.  

But perhap the most compelling feature of  
today' champion is their abilit to adapt to the needs  
of tomorrow. With Expandable Proce ssor (XP) tech­ 
nology all model can ea ily b upgraded to pe d  
fa t r than 33 MHz in d1 future. With th tandard  
SC I t r, additional hard drives tape ch-i e  How i ouand printcn> c n he added. You can even Qdd mu.Ltipl noing tn do it. 
pro es ors with Mi ro Channel busma ter adapters. 

. o' hat ou get ; a mach:n w:th the kiml of tr ngth. fl 1- p /2 it. 
bility and taying power that make a real champion. 

To fi.nd out more about the I ad rs in 486 technology, ----· conta t our IBM Aucl1ori1J d R 'mnrk ·t r or IBM marketing 
representative. For a remarketer near you, call 1 800 



LETTERS -
Your points about the differences between on-line and 
standby UPSes are well taken. However, wefo11nd that 
the transfer rimes ofstandl1y UPSes are so briefthat the 
switching power supplies in use on microcompu1ers todtJy 
would not even be aware ofthe transfer from "outlet" 
power to battery power. lt becomes a question ofwhether 
or not the "sophtsttcareil elec1ronics" you spt:ak ofjusti­
fies the cost. In some severe ca.res where a userfaces ex­
tremely poor utility power, perhaps it does. 

Instead, we focused on the intelligence ofthe UPSes 
because we thought our readers would be most interested 
in the associated benefits. Also, given the difficult eco­
nomic times, we had to keep an eye on each UPS's cost, 
since we know our readers are dcing the same. we hope 
that, all in all, we arrived at the proper conclusions. 

Finally, thank you for pointing out the Unison's volt­
age-correction system. - Rick Grehan 

GOSIP Clarification 

I n "The Missing Link" (May}, Wayne Rash Jr. states 
that "GOSIP ... includes TCP/IP. The GOSIP stan­

dard used to exclude TCP/IP, but users refused to give 
in, so the standard was changed." This statement is in­
correct. TCP/IP is not in GOSIP. TCP/IP has never 
been considered for inclusion in GOSIP. There have 
never been any federal agency requests to incorporate 
TCP/IP into GOSIP. 

GOSIP is and will continue to be a Federal Infonna­
tion Processing Standard that mandates that federal agen­
cies acquire computer networking products that con­
form to the Open Systems Interconnection international 
standards. 

Jerry Mulvenna, Chairman 
GOSIP Advanced Requirements Group 

Recycling 486s 

W hile I do not know the details oflntel 's behind­
the-soenes workings, I agree that the company 

gives the appearance of what Fred Langa describes in 
his June editorial: It obviously wants to eliminate all 
would-be competitors. 

Langa makes a statement that some readers may 
question. I refer to his contention that Intel takes a "fully 
functional i486" and then cripples it. Langa's conclu­
sion that Intel could "sell you the fully functional i486 at 
that same price-Qr less" may be faulty. 

In the chip-making operations I have known, many 
chips (sometimes SO percent or more) must be junked 
after testing. I believe Intel's opera.lion has similar 
problems. Intel is undoubtedly doing what floppy disk 
and tape manufacturers have done for years: It probably 
first tests the 486 chips to its highest standards. Chips 
that fail at full clock speed may be retested. If they 
function at a speed high enough for the 486SX, they can 
be remanufactured as such. Likewise, if testing reveals 
any flaw in the FPU section of the 486, the FPU can be 
disabled. What would have doomed that chip as a 486 is 
no problem for the 486SX. In this way, Intel sells "fac­
tory seconds" at reduced prices. · 

Phil Bond 
Castro Valley, CA 

Hope for the Disabled 

Things aren't quite as bleak as they seem for Joseph 
T.:17.7.am (Stop Bit. "Windows of Vulnerability," 

June). The three most promjuent "CUI-from-the-fac ­
tory" computers (Amiga, Macintosh, and Next) all con­
tain built-in audio TIO. The Amiga's may be the most 
extensive-the ""narrator device" provide11 text-to-speech 
capabilities at the lowest system level. This device is 
supported at the file-system level via a file-system device 
named Speak. You can read a file aloud as simply as 
saving text to Speak. Several commercial modem and 
spreadsheet programs allow a read-aloud option using 
this device. 

While speech-input support is less advanced, audio­
input hardware for the Mac and Amiga can cost less than 
a good modem. The problem is that speech-recognition 
systems require much of the work to be done in RAM by 
the CPU, requiring large amounts of both resources, 
and the recognition rate is not as high as it needs to be. 

Actually, most GUI-based systems are better suited 
to nontraditional I/O techniques than text-based ones 
because they work with event streams and at the appli­
cation level don't actually care whether those events were 
generated from a mouse, trackball, touchscreen, or 
whatever. While I find it difficult to envision a CAD pro­
gram for the blind, a 3-D modeling program would not 
be unthinkable. 

GUis even provide better support for the vision-im­
paired: Large fonts are commonplace. Frequently , even 
the system default fonts can be specified as large fonts, 
which are then inherited by all cooperating applications. 

As you can see, modern-day GUI systems give users 
much more than just graphics, mice, a.nd menus. 

Tim Holloway 
Jacksonville, FL 

Information Etiquette 

K en Sheldon's Stop Bit ..Human Filters?" (May) did 
a good job of summing up the St.ate of the Art's 

theme: managing gigabytes. We live in an age when in­
formation expands in direct proportion to the ease with 
which it can be created and distributed. As information 
producers, we need to take personal responsibility for the 
management of information pollution. The answer is an 
"information etiquette" to control the spread of distribu­
tion for distribution's sake. 

John R. Woodward 
Tallahassee , F,L 

FIX  

• Time-outs can be set on the Lasernet PSU-82SP (see 
"Extend Your Printer's Reach Without a LAN," May) at 
intervals of between. 20 and 90 seconds (not 20 or 90 
seconds). Also, users can configure hardware handshak­
ing parameters through software on a port-by-port 
basis, and all prog:rammed parameters are saved in bat­
tery-backed memory. • 
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GATEWAY 2000 SYS TEMS �
l 6MHZ 286 VGA 
� �

2MBRAM 
1.2 MB 5.25" Drive 

· 1.44 MB 3.5" Drive 
40 MB I7ms IDE Drive 
with 32K Cache 
16-Bit VGAwi1h 512K 

� 14"Cry u1l Scan 1024 
Color VGA Monitor 
I P..uallel/2 Seri.al Ports 
I PS/2 Mouse Port 

• 124 Key AnyKeyTM Keyboard 
ew MS DO ™5.0 

$1395 

-

BEST BU}'S 
l � Ge1 our 33 MHz 386 Cache 

y tern, same configuration as 
Ii ted, with a 120 MB IDE hard 
drive instead of th 200 MB drive. 

$2495 
� �amc features as our 33 MHz 
4 6 Ca he y tem empt rhi 
machine h 4 MB RAM, instead 
of , and a 120 MB IDE hard 
drive. in tead of the 200 MB drive 
in our tandard configo.ration. 

$2845 

l6MHZ 386SX VGA 
• lntel� 803 6SX Proces or 
• 2MBRAM 

• • 1.2 MB 5.25" Drive 
• : 1.44 MB 3.5" Ori e 
-40 MB 17rns IDE Drive 

with 32K Cache 
· 16-Bit VGA with 12K 

• : 14"Cry tal Scan 1024 
Color VGA Monitor 

• • I Parallel/2 Serial Pon 
• • I PS/2 Mouse Pon 
· · 124 KeyAnyKcy Kc board 
• - Microsofl�Mou c 
• • ew S DOS5.0 

MS Window ™3.0 

$1495 

33MHZ 386 CACHE 
• • Intel 80386 Processor 

64K Cache RA 1 
• MBRAM 
• 1.2 MB 5.25" Drive 

1.44 MB 3.5" Drive 
• 200 tB 15ms lDE Drive with 
64K Muhi-Segmenied Cache 

• 16-Bit GA with I MB �
14" Cry tal Scan I024NI �
Color VGA Moniror �

Ii• I Para!.lel/2 Serial Potts 
" 124 Key Any Key Keyboard 

Microsoft Mou 
ew 1 DO 5.0 

MS \ mdow 3.0 

$2795 

20MHZ 386SX CACHE 
lntel 03 6SX Prooes or  

. 32K Cache RAM  
4 MB RAM 

• 1.2 MB 5.25" Drive 
•·: 1.44 MB l " Drive 

: 0 18 17rn IDE Drive 
with 2K Cache  

: 16-Bir VGA with 512K  
• 14" Cry tal Scan I024 �

Color VGA Monitor �
: J Parallel/2 erial Pons �
· l PS/2 Mouse Pon �

l 24 Key AnyKcy Keyboard 
• Micro ort Mouse �
: ell’ MS DOS 5.0  
: MS Window 3.0 �

$1895 
25MHZ 486 CACHE 

Intel 04 6 Processor 
°:}'.· 64K Cache RAM 

1.2 MB .25" Drive 
l.44 MB . • Drive 
2 MB 15m IDE Drive with 
64K Multi-Segmented Cache 

• • 16-Bir VGA with l MB 
� � 14" Cry tal can 1024 I 

Color VGA 1onitor 
• • I Parallel/2 Serial Pons 

124 Key AnyKey Keyboard 
• Micro ft Mouse 
· ew MS DOS 5.0  

MS 3.0 �

$2995 

�UllOll.’1:’ 
t UH14 � 

2SMHZ 386 VGA 
: Intel 80386 Proces r �
• 4 1BRAM �
" 1.2 MB 5.25" Drive �
"’ 1.44 MB 3.5" Drive �
" 0 MB I7m IDE Drive �

wilh 32K Cache 
: 16-Bit VGA with I MB 
: 14"Cry tal Scan 1024 I 
Color VGA Monitor 

: 1Paralle112 Serial Ports 
I24 Kc AnyKey Keyboard 

• Mi ro of1 Mouse 
· rw MS DOS 5.0 

MS Window 3.0 

$2095 

33MHZ 486 CACHE 

The Extras- That Don t Co t Extra At Gateway 
�30-day money-bark guaranrec � � Free on- itc service to mo t locations in then tion 
• One-year warranty on part and labor � Replacement part SA:nl via ovemigh1 hipping
� Free bulletin board technical uppon � free of charge 
�ToU-free technical uppon for the life of the machine � Leasing opuons for cornmerical cu romers 
�Cusrorn 124-key programmable AnyKey keyboard • on-inrerlaced col r monitors • tandard ilh all �

standard with all y tern 3 6 DX and 486 y t .ms  
Dut 10 tht 1·ola1iliry of1/tt DRAM marktl,all prirts art Sllbjter 10 changt. Prim do nbl includt shipping. 

Sale Hours: 7am-10pm Weekday , 9am-4pm Saturday CST) �
New Expanded Service Hou : 6am- idrught Weekday , 9am-2pm Saturday (CST) �

8 0 0 5 2 3 2 0 0 0 �
610 Gateway Drive � . Sioiu City, SD 57049 �605-232-200) � Fn 60 -232-2023 
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New Alcorlthm Could Eventually Speed Up 
Database Sorts 

A new algorithm for sorting and searching data could evencually revolution· 
ize the way computers sort and retrieve information. Dr. Michael Fred­

man of the Univer ity of California at San Diego and Dr. Dan Willard of the 
State University of New York at A lbany have devised a orting method tbat 
breaks the sort speed barrier of conventional comparison-based sorting algo­
rithm . This barrier, called the information-theoretic lower bound, is the math· 
ematical limit on the number of computational operations or comparisons re­
quired to sort a given number of records by comparing two items at a time. The 
mathematical limit is N(logN) , wbereNis tbe number of items to be sorted . 

The Predman/Willard a lgorithm compares one item with many others in a 
single computational step, u ing a new data structure calJed afusion tree. Fred­
man says, "What we managed to do is exploit tbe information in aU the bits of 
each word rather tban work ing witb 1bitofinformation." The research is aimed 
at olving a different problem-namely, coming up witb a faster method for 
traversing a so-called panning tree, which is " a network of nodes or vertices 
connected by edges." Their aJgorithm makes it possible to devise a " minimum 
spanning tree, " in which the number of computational steps required to traverse 
the spanning tree is proportional to the number of vertices and edges. Fred.man 
emphasizes that the algorithm is currently "totally impractical. It's a theoreti­
cal advance." 

- Nick •ran 

Playing Soon on a Mac Near You: Quicklime,  
the Media Mixer  

W hen it delivers its QulckTime sys­
tem-software extensions later  

thi year, Apple will tighten the syn­ 
chronicity between the Macintosh and  
mixed forms of digital media. Described  
variously as a media integration technol­ 
ogy, a multimedia coordinator, and 'an  
architecture for dynamic media," Quick­ 
Time is essentially an underlying tech­

, nology for handling time-variant data of 
all kinds. Since time is a unifying 
ment in ynchronized data, an accepted 
wide pread means for controlling time 
will make multimedia easier to imple­
ment. 

One ofQuickTime's main component 
is a movie editor for source 
material that go into a presentation or 
mixed-media document; a movie is a new 
file format that consists of synchronized 
data such as sound video, and an.ima­
tion. Movies can become part of other 
file · for example, a PageMaker docu­
ment can contain little window of video 
on each page, illustrating the material 

QuickTime 's movie player runs video 
clips in a window. 

NANOBYTES 

Sports artist Joni Carter used 
digit.al tools to create a new erie 
of stamps commemorating tbe 
1992 Olympic 
Games. Carter 
manipulated 
video clips, 
her source 
material , with 
a PS/2 equipped with an IBM 
M-Motion board. She painted 
with a PS/2, Time Art 'Lumena 
software, a Truevision Targa + 
board, and a Wacom tablet and 
pen. She printed proof with a 
Kodak thermal printer. A Scitex 
printing system produced the 
stamps forthe U.S. Postal 
Service. o 

Software Publishing plans to re­
lease its Windows version of Har­
vard Graphics sometime around 
November. The new product will 
have a feature set similar to that 
of Harvard Graphic 3.0 , but one 
big difference will be the ability 
to hold all charts or slides for a 
presentation in a single file rather 
than in multiple files a in 3.0. 
The new package will co t $595 , 
company repre entatives aid; 
users of existing Harvard Graph­
ic products can upgrade for 
$125 . D 

Intel (Santa Clara, CA) has re­
vamped its 860 RISC chip to bel· 
ter handle multiproce sing and 
three-dimensional graphics. The 
new 860 XP, available in peed 
of 40, 50, or 60 MHz, con ists of 
2.55 million tran istors in a 
package about the size of a 486. 
The internal cache has been 
beefed up from 16 to 32 KB . New 
parts include a cache controller 
tailored to multiprocessing, a spe­
cial interrupt controller that can 
work with muJtiple CPUs, and a 
50-MHz static RAM chip that 
lets the XP run at true zero wait 
tate , Intel official aid . o 
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with moving pictures. Apple says that it 
will publish the fu ll specifications for 
the movie fi le format, providing develop­
ers of cross-platform applications with 
a standard way of exchanging dynamic 
data from one compUling environment co 
the next. 

Apple Computer supplies witb Quick­
Time a basic set of software-based com­
pression and decompression schemes for 
still images , animations, and video. The 
Joint Photographic Experts Group com­
pression scheme is used for still pictures. 
The animation compressor, which is 
based on run-length-encoding princi­
ples, can queeze sequences of l to 32 
bits in depth . The video compres or can 
squeeze moving piclUres from a ratio of5 
to l to one of 25 to I and lets you play 
back digitized video sequences from a 
hard disk or CD-ROM in real time, with 
no additional hardware, on any Mac with 
a 68020 or higher processor. Another 
module controls peripheral devices such 
as digitizers and monitors . 

QuickTime differs from what has pre­
viously been available through special 
function boards in that it reads informa­
tion from disk and decompresse /com­
presses it on the fly. QuickTime also 
doesn 't require lots of RAM as a buffer . 

Apple bas al o specified what it calls 
theHumanlnterfaceStandard , which is 
meant to provide consistency aero sap­
plications for doing things such as turn­

-
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ing sound on and off or star ting and stop­
ping a movie. These operations will be 
controlled using on-screen buttons and 
sliders from wic11in application . 

QuickTime' de ign i broad enough 
lO hundlc multiplo audiQ tra.:;ks with n 
single video track. This means that a 
"content provider" could, for example, 
distribute a movie on a CD with user-se­
lectable voice tracks in different lan­
guages. 

Version 1.0 requires a 68020 CPU and 
Color QuickDraw. Apple says that it will 
extend QuickTime to 68000-based ma­
chines, but several developers said that 
they think the older Macs will choke on 
th.e video. Some also pointed out a need 
for products that shorpen the video in 
QuickTime windows. 

Apple will provide QuickTime as sys­
tem-soft ware exten ions. Other develop­
ers will have to provide the programs and 
toolkits for making movies and editing 
sound. Most of the major Mac developers 
working in video grapMcs and multime­
dia software have pledged to implement 
hooks into QuickTime. The company 
will eventuaJly sell QuickTime syStem 
extensions to users for a nominal fee . 

As one Apple executive put it, Quick­
Time 0 increases the bandwidth of what 
can be presented on a personal com­
puter." It also sets goals for personal 
computing in the nineties. 

- Larry Loeb 

Laser Light Sharpens Liquid Crystals 

A new technique being develope.d at 
Hercules Aerospace (Wilmington, 

DE) could result in portable computer 
displays wirh much better resolution than 
is possible now. The current methods of 
aligning liquid crystals in a typical LCD 
involve a mechanical "rubbing" process, 
in which a cloth is used to mechanically 
rub a polymer surface. When the liquid­
crystal molecules come in contact with 
the polymer surface, they tend to line up 
in the direction of the rubbing. 

This method works fine, except that 
the rubbing can produce scratche or 
grooves on a surface. But Hercules re­
searchers have discovered a new " non­
contact" method of aligning liquid crys­
tals that uses laser l ight rather than 
mechanical rubbing. 

The new method starts with a poly ­
mer-dye mixture developed by Hercules 
researchers. "It's just like any standard 
polymer layer that's been used in dis­
plays hefnre , but we've incorporated an 
absorbing dye molecule," says research 
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physicist Wayne Gibbons. 
The researchers put the polymer-dye 

mixture on a glass substrate and shine 
polar ized laser light onto the surface. 
The laser light alters the polymer sur­
face, causing the liquid crystals to orient 
perpendicularly to the laser-light polar­
ization, Gibbons says. 

"When you remove the laser light , the 
liquid-crystal molecules maintain a 
memory," Gibbons say . "They stay in 
the position that was created by the laser 
light ." The advantage, he says, " i that 
we don't introduce scratches or grooves 
that you normaHy get with a standard 
mechanica l buffing." But, he adds, 
"there 's still research and development 
that needs to be done to demonstrate that 
this is better than current methods ." 

Could this discovery lead to better res­
olution for flat-panel displays? " We're 
not discounting that possibility, but it 's a 
little early to say how much of an impact 
it would have, " Gibbons says. 

-Jeffrey Bertoluccl 

NANOBYTES 

IBM's " visfon " of th ilf nebulous  
term mullimedia goe bey ond  
crt1 mming current computers  

with graphics  
and audio ca­ 
pabilities, j udg­
ing by com­
ments from IBM 
vice president 
Michael Braun. 
At the spring 
Comdex, he de­

scribed a future of " personal­
ized information" piped into 
homes and offices by computer­
ized TVs, " intell igent information 
selectors," and vast sources of 
byperconnected data and sen ory 
st imuli. One example: an " inter­
active smart TV" that can monitor 
var ious newsfeeds all day and 
also tape any programs you want 
to ee and then a semble a pack­
age of material according to your 
profile. Not only do people want 
personalized information pre ented 
with sound and graphics, 
" they' re willing to pay for it," 
Braun said. o 

System 7.0 will be Apple 's 
" most important strategic advan­
tage" in the 1990 , compa ny 
CEO John ScuJJey 
said at the launch 
of the new Mac 
operating system. 
Sculley said that 
Publish & Sub­
scribe , Sy ' tem 
7.0's mechanism 
for letting applica- • 
tions share updated data , will 
have the same importance a copy 
and paste. o 

Although ScuJ ley was able to re­
port that Apple i shipping more 
Macs this year than last , thank 
to those new low-cost models the 
smaller profi t margins on those 
machine are ta king a toll on the 
bottom line. And the vogue way 
to fix tbat is by cutting person­
nel. Apple announced that it will 
"restructure " parts of the company 
over the next 12 months to reduce 
operating expenses . The plan in ­
volves a work force reduction of 
approximately IO percent. o 



Ifyou thought you'd have to compromise on your next High Resolution monitor, 
think again. With its new 14'' PanaSync"' Cl395, Panasonic brings all the compelling 
clarity and richness of non-interlaced graphics within reach. 

Tum it on, and you'll see your most applications in awhole new 
light Compared to interlaced monitors, images will be sharper. edges cleaner. details 
finer. With noticeably less fucker. Because now you're getting the ooole picture not 
just every other line. And the Cl395 is as easy on your eyes as it is on your wallet 

Like all Panasonic monitors, the Cl395 has excellent ergonomics. Controls are front­
mounted, and a tilt-swivel stand is included. 

So vmether your desktop is MS-DOS, aMAC II* or one of the other leadmg workst.ations before you spend several 
hundred dollars more on a new monitor, spend a few minutes at your Monitors Computers Peripherals Printers,
authorired Panasonic dealer. He 11 how you that value has never Copiers '/Jpel.1;riters & Facsimiles 
looked so good 

For further information on the P:maSync C1395 Multi-Frequency Monitor Panasonic 
telephone 1-800-742-8086. Office 

"MAC II is a regls1cred 1rndcmarl< orApple Computer, Inc. 
An optiQR:ll cable IS required fQr Madmosll, the C8LMZ. Engineered /Or the office. Designed{or people. 
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Afewmonthsagowe br ught puter that not only allows you that you'll actuaUy enjoy u ing it. 
you the worlds mo t useful the freedom to work where, Well, thanks to the incredible 
puter- the Toshiba T2000SX. when, and howyou want to. speed of m dern technology, 

That computer symbolized But i so precisely engineered­ here we are once again. 
what we call 1th next generation from its uperior keyboard to This time to pr nt th n w 
in p rsonalcomputing'.' Acom- its easy-to-read VGA screen- ToshibaTIOOOSXe. 



THE ESTANDS FOR  
EXTRA POWER.  

Like theTIOOOSX, the TIOOOSXe 
weighs a minuscule 6.9 pounds, it 
boasts a 386SX processor, and it 
supplies up to 6 MB ofhard disk 
storage space.But, and here5 the 
news, theTIOOOSXe gives you a 
bigger do e of ;.eeed 20MHz) and 
more memory(2-10 MB RAM). 

Ofcourse, theT2000SXe also 
offers Hypertext, a VGA screen, 
full modem capabilities (includ­
ing available cellular and fax ac­
cessories) full- ize sculpted key 
on its keyboard and a ho t of ad­
ditional benefits that make 
other notebooks look more like 
memo pads. 

ALONGER  
LASTING BAI IERY.  

The most useful computer isn't 
ofmuch use if its battery doesn't 
laStlong. 

That' why the TIOOOSXe 
like the TZOOOSX,is armed with 
a ickel Hydride battery. Nickel 
Hydride is proven to deliver 22% 
more power per ounce than the 

iCad batteries found in other 
portable computers. In fact 
according to Byte magazine, the 
battery on ToshibasTIO OSX 
lasted well over three hours on a 
90-minute charge. Outlasting 

INTRODUCING THE MOST USEFUL COMPUTER  
10 COME AIDNG IN THE lAST l5 MIWON YEARS. 

After testing eight ofthe top notebook romp11iers on the market,Byre Magazinesaid, 
"819 the Toshiba Tl<XXlSX :'Wait'll they try the TlO':XSXe. 

every other notebook they tested 
and lasting twice as long as some. 

To get even greater battery 
ilfe, theTIOOOSXe offersToshibas 
highly acclaimed AutoResume. A 
special feature that allows you to 
shut your computer down and 
start up precisely where you left 
off.Without the hassle of reboot­
ing, restarting applications and 
reloading files. 

NOW THERE ARE  
EVEN MORE CHOICES.  

AtToshiba, we've always believed 
that no one computer is right for 
everyone.Thats why we've also 

Circle 225 on Inquiry Card. 

added a more affordable note..­
book to our line called the TIOOO. 
Fearuring a 12MHz,286 proce ­
sor, its designed for people who 
dont need all the power of the 
TIOOOSX or the TIOOOSXe. 

Ifyoualike to learn more 
about the worlds most useful note­
book and portable computers, 
please call us at 1-800-457-7777. 

Well, that' the latest.Three 
incredible notebooks that fit your 
need , your briefcase and now 
your budget. 

Isn't technology wonderful? 

In Touch with Tomorrow 

TOSHIBA  
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Proposed ''Soldier's Computer'' 
Hold• Commercial Promise 

A long with weapons and supplies, 
foot soldiers of the future could 

be packing a 1-pound portable comput­
er with wirele s voice/data communi­
cations , a heads-up display, a joy tick, 
and a microphone for voice input. The 
Army's Communications Electronics 
Command has hired Texas Microsystems 
(Houston) to study the feasibility of a 
"soldjer' s computer," which, if success­
fully built, could eventually be used in 
the civilian sector by mechanics, fire ­
fighters , or police. 

Slated for deployment by as early as 
1995, the portable may give soldiers an 
edge in the battlefield by letting them 
download graphical images of battle ­
fields from satellites or reconnaissance 
aircraft showing enemy troop locations. 
Soldiers could also use the computer for 
real-time communication with support­
i og artillery, aircraft , and other units to 
avoid death by friendly fire. Mechanics 
in the field could possibly send images 
back to the base to illustrate problems 
with machinery and get the help needed 
to make repairs quickly. 

According to Michael Stewart, presi­
dent of Texas Microsystems, the com­
pany won the feasibility study contract 
when it bought the assets and invent.ory of 
Agil is, which had planned to use mili­
tary radio technology for wireless net­
working using notebook and modular 
hand-held PCs. Texas Microsy terns ac­
quired AgiHs's spread- pectrum radio 
technology. Stewart says that the work-

GI COMPUTER OF THE FUTURE? 

v\ Earphone for Virtual image 
'#\ output 

Hand-held 
joystick 

Pocket computer 
with voice/data radio  
and GPS receiver  

ing prototype of the machine will initial­
ly use Intel's 386. Although still in the 
speculation stage, the computer could 
have a pocket- ize processing unit, a ra­
dio for transmitting voice and data, a 
heads-up display that soldiers can attach 
to a helmet or wear like glasses to project 
a virtual image, a microphone for voice 
messaging, a joystick-like device, and an 
integrated link to a global positioning 
system that lets soldiers pinpoint their lo­
cation. (The GPS is a series of navigation 
satellites that enable those with suitable 
equipment to locate where they are with­
in about 30 feet in terms of latitude lon­
gitude, and altitude.) 

Stewa.rt said that the company is look­
ing at cutting-edge technology, such as 
memory cards, voice input, modularity, 
and tiny displays. Reflection Technology 
is on the right track with its Private Eye 
display , but the display "doesn ' t do 
graphics or handle full color," he said. 
The company is investigating "rugged­
ized LCDs that you'd put on your arm" 
as an alternative to the heads-up display, 
but those, too, suffer from limitations­
namely, poor performance in extreme 
temperatures. Stewart said that in ex­
treme cold, heaters could be used to 
warm the LCD, "but then you run into 
the power problem with batteries." 

"We're trying to find out what we cao 
do two years from now," Stewart said . 
" We think that we can build something 
that will survive in the battlefield." 

-David Andrew• 
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Apple's Advanced Technology 
Group, during the recent develop­
er's conference, gave developers 
a peek at ome 
of their work , 
including a 
hand-held ma­
chine with a 
notebook-like 
interface and 
stylus control. 
ATG members 
also showed 
projects under way to extend the 
data reach of Macs. They linked 
Cray supercomputers in Cupertino 
and Illinois using a simple icon­
wiring diagram on the Mac screen 
to do image processing-fast. In 
this diagram, the icon were cublc; 
they had ides top , and bottoms 
labeled as to data direction . Other 
portents: The so-called Tower 
Mac, to be based on Motorola ' 
68040, will have built-in support 
for 24-bit color and Ethernet, 
Apple vice president Randy Bat­
tat told developers. A new Mac 
Classic based on the 68030 pro­
cessor can be expected, he said. D 

IBM bas finally anointed the 
higher-density floppy disk drives 
that have been waiting in the 
wing . The 2.88-MB floppy disk 
drive was rumored to be appear­
ing in IBM machines a year ago; it 
has now just arrived . Currently, 
it is available as a standard part 
only in the PS/2 Model 57 SX, 
but IBM ay that it will become 
common in new configurations of 
higher-end systems as well. The 
drives that IBM uses are manu­
factured by Tosh iba and Sooy, 
and the higher-quality barium­
ferrite medium is available now 
from various including 
Verbatim, Toshiba, and Sony. To­
shiba predicts that the market for 
4-MB floppy di k drives (when 
formatted, they hold 2.88 MB) 
will soar from 5 million units this 
year to 200 million units in 1994. 
Gene Dougherty, Toshiba's vice 
president of sales and marketing, 
say that virtually every system 
maker will folJow IBM's lead 
and introduce 2.88-MB floppy disk 
drives by early 1992. o 
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The most basic instinct is notjust  
to build, but to build the best.  

Among children, b ing th b st is 
friendly competition. But among com­
panies, being the best decides critical 
issues. 

Issues such as who will have jobs 
and who won't. And" hich companies 
will survive and which will not. 
, On a globalscale, it even influences 
which nations wi ll grow economically 
stronger, and which will tagnate. 

With so much at stake, five years 
ago CalComp initiated a program to 
assure that our products would be the 
best and that our employees and fac­
tories would be world-class competi­
tive. ow, we can tell you that the 
program is a success. 

'Ibday, CalComp cost-effectively 
produces the highest quality plotters, 
printers, digitizers a.nd di play sys­
tems made anywhere in the world. 

In fact our products are so competi­
tive that half our sales are outside the 
USA in the home markets of manyof 
our toughe t competitors. 

That has favorable balance of trade 
implications because for every $1 of 
components we import, w export 
$5.25 in complete value-added, 
finished product. 

At th cus omer level CalComp 
quality means world-class p rforman e 

and commitments to match, with such 
industry firsts as a 3-year warranty for 
our new Pacesetter"' plotters, lifetime 
warranties on our digitizers and a 
Spare-In-The-Air1

"' program for our 
display systems. 

So don't ever wonder where in the 
world the b st plotters, printers digi­
tizers and displaysystems are made. 
The answer is here in America, b 
CalComp. 

Tu find out more about CalComp's 
world-class pl'Odu ts, call 800-932-1212. 

\\edrawon 
your imaginanorf 

�
A Lockheed Company 

Ca!Gomp, Inc. CalComp, P.O. Box 3250 Anahei m, CA 92 03. Spare·ln·'l'h ·Air and\\ draw on yoHr im11ginarlon are trademark of CalComp, Inc. 
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New BIOS Spells Less FUD for Pen Computing NANOBYTES 

G o Corp. (Foster City, CA) and 
Phoenix Technologies (Norwood, 

MA) arc jointly developing a dual-mode 
BIOO for pen-based computers that will 
support both 00'5 PenPoint and Micro­
soft 's PenWindows environments. The 
partnership should speed delivery of the 
next generation of pen-based machines. 
Greg Slyngstad , Microsoft ' s general 
manager of the PenWindows unit , said 
Phoenix's work is "good for both Go and 
PenWindows. More available technology 
makes everything happen a little faster." 

This new BIOS could lead to standards 
that implif y matters for computer buy­
ers. But the greatest beneficiary of this 
alliance is likely to be pen-based com­
puting itself. "This should enable manu­
facturers to begin work without being re­
tarded by FUD [fear, uncertainty, and 
doubt] in the marketplace ," stated Go 
chairman S. Jerrold Kaplan. 

Under the agreement, IBM-compat­
ible-BIOS maker Phoenix has licensed 
the right to sell and enhance Go's design 
of its nex t-gene ration prototype ma­
chine. The new prototype uses Intel's 
power-miserly 386SL microprocessor 
Superset and the new Phoenix PenBIOS. 
PenBIOS will incorporate Go 's Machine 
Interface Layer, for compatibility with 
the PenPoint operating system, and a sys­
tem BIOS for the 386SL, for compatibil­
ity with Microsoft' · PenWindows (which 
is a set of extensions that will make Win­
dows able to understand input from a sty­
lus). The BIOS will also include the 
power management capabilities Phoenix 
has designed into its 386SL notebook 
BIOS . 

The Go/ Phoenix agreement means 
that machines based on Go's prototype 
will be able to work with Microsoft 's pen 
exten ions to Windows. This may repre­
sem Go· capitulation to the inevitable­
the market appeal of PenWindows. Bue 
the agreement should also give the Go 
hardware design some independence 
from the success or failure of its Pen­
Point operating system. 

Phoenix will produce a reference de­
sign for the new Go machine prototype, 
making it available to those manufac­
turers chat wish to produce pen-based 
machines. Phoenix expects to announce 
a formal reference program within the 
next month or so. 

The market will detennine which op· 
erating system to use, according to 
George Adams, vke president of oper­
ations at Phoenix. Using PenBIOS , a 
manufacturer could choose to use either 
PenPoint or PenWindows, or go with a 
dual-boot design. Adams doubts, how­
ever, that user would want to .. swirch 
back and forth " between the two ys­
tems. 

With the help of the Phoenix reference 
design and dual-mode PenBIOS, manu­
factun:rs are likely to tart showing pro­
totypes of the next generation of pen­
based machines by fall Comdex, Phoe­
nix officials said, and by spring Comdex 
1992, there should be a significant num­
ber of new pen-based machines. How­
ever, one big question manufacturer ' 
would not answer yet is how oon they 
might implement schemes that will run 
both PenPoint and PenWindows. 

n Ullman 

The Future of X Looks Like Mac, Windows 

C ut and paste, drag and drop are not 
enough. T he applications environ· 

ment vendor will have to simplify the 
proce of inte roperabili ty. " . Edward 
Zander , president of Sunsoft, Sun Mi­
crosystems ' software subsidiary , wa 
criticizing the Open Look user interface 
for not offering real interoperability be­
tween applications. Open Look, like the 
Open Software Foundation's Motif, is a 
graphical Unix interface based on the x 
Window Sy tern. 

Zandcr's comments at the recem Xhi­
bition confen::ncc, like those of Micro­
soft 's Bill Gates and Apple's John Scul­
ley, underscore how the major operating 
environments are beginning to agree on 
their role. Microsoft Windows, the Mac­
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intosh, and Unix by way ofXJOpen Look 
and XfMotif are aJI addressing a similar 
set of functionality : GUis, protocols be­
tween windows, data exchange between 
applications , linked objects, multime­
dia, and distributed processing aero 
heterogeneous network . 

It will be interesting to see bow the 
major platforms go about implementing 
their tasks. The Mac and Windows are 
currenrly ahead of the X world in ome 
respects, already delivering or promis­
ing object linking and interapplications 
communication. But X/Open and X/ Mo­
tif were built on the idea of a networked 
system, giving the Unix world a major 
head start.• 

-Ellen Ullman 

While IBM vke pre ident Mi­
chael Braun was talking primarily 
about home delivery of multime­
dia. another IBM offici11l apparenr­
ly ·ce corponatioos as the main 
target. "There is a clear trend to­
ward lhe home market," Peter 

Blakeney, 
IBM's man­
ager of market 
programs for 
multimedia, ac· 
knowle<lged, 
"because com­
puters and tcle­
v ision are com­
ing together ." 

But the immediate potential for 
mixed digital media i .. in large, 
enterprise-wide ystems, u ing 
image databases, video and voice 
mail, and document management 
systems. he said. o 

Hewlett-Packard's ewWave 
environment , which iL" on top of 
Micro oft Windows, will now 
support Microsoft's Object Link­
ing and Embeddln2 technology . 
Thi means that every Window 
application that supports OLE 
will automatically be a NewWave 
application, too, HP says. Since 
NewWave is based on object and 
application links as well as the 
concept of software agent<>, OLE 
represented a possibly competi­
tive technology that could have 
split Window applicalions into 
two camp : tho e upporting New­
Wave and those supporting OLE. 
The upshot of tbi announcement 
is that developers of applications 
for Windows can include OT .E and 
gain 'the extra benefit of New­
Wave when operating in that 
environment. o 

Lotus (Cambridge, MA) wi11 
bundle copies of Adobe Type 
Manager and 13 Adobe type­
faces with all its Window applica­
tions, including the ··real soon 
now " 1-2-3 for Window and Free­
lance Graphics for Windows . The 
font technology. which generates 
smooth, eatable text character ·, 
will also show up in future re­
lca es of Ami Pro and otes 
Lotus said. • 



Introducing 
VermontViews™QV.  

New, easy to use  
and only $199!  

Now, user interface development is easy to learn and easy to pay for! 

For the first time, you can get 
a fulHea ured, high-performance 
C-language interface deve lop ­
ment sy tern at a ruly affordable 

ation, and total 
management of 
forms, menus. 

and fields . I lets 
p rice. Vermont Views TM QV 

--------

you interactively 
(Quick Version) offers a fast crea e pull-down 
and powerful way to include menus. data-entry 
he dynamic, useful fea­ forms wt th scrollable 

tures of famous Vermont Views regions, choice lis s . 
within a library of 123 func­ memo fields, and a wide 
tions. We've streamlined QV variety of validated field 
by eliminating some of the - types. The Designer
advanced and complex WITH includes DOS mouse 
features many program­ DOS MOUSE support, exploding 
mer will never need. What SUPPORT! windows. shadow 
QV gives up in advanced 
flexibility and control, it makes 
up for with simplified documen­
tation, an easy-to-learn format. 
and incredibly fast results. And, 
for a limited time only, i t comes 
with a price tag of just $199! 

Dramatically  
reduce your investment.  

v: ermont Views QV was de­ 
tgned from the ground up to 

reduce your investment in both 
expen e and learning time. With 
it, you11 be able to create useful, 
professional user interfaces al­
most immediately. We guarantee 
it! Vermont Views QV is the per­
fect tool for the experienced C 
programmer who needs a quick 
way to create sophisticated. mod­
ern user interfaces . Or, for the 
programmer who is new to C. yet 
wants o become productive im­
mediately! 

Try Vermont Views QV and 
you'll discover that it's not a 
"watered down" version. In fact. 
the Designer, the interactive 
screen designer included with 
Vermont QV, allows fast ap­
plication prototyping, code gener­

borders, plus radio 
and push buttons. Now you can 
quickly produce all those cllent­
pleasing that give your 
product that special edge! 

Vermont Creative Software 
offers a universal solution. 

Vermont Views QV provides 
the perfect solution for most 
single programmers developing 
under DOS. Other professional 
programmers may require the ad­
vanced features ofVermont Views 
v3.0 with its C library ofover 550 

functions. Vermont Views v3.0 
permits sop'h1sticated con rol 
over things like key handling, 
linked list processing, keyboard 
control, international languages, 
string handling, memory man­
agement, and application speed. 

Whether you work alone, or 
in a multi-programmer environ­
ment developing Ln DOS, UNIX, 
XEMX, VMS. or OS/2 , Vermont 
Views has a version to meet your 
needs. 

Use Vermont Views with any 
database that has C-language in­
terface, such as Oracle, lnformix, 
Btrieve, db_Vista and C -tree. 
Vermont Views is platform inde­
pendent and youll never have to 
pay any runtime fees or royalties. 

GUARANTEED FOR LIFE/  
so sure you'll love Vermont  

Views aad Vermont Views gv, that  
we make tb1s lro.a-clad, moaey-bacll.  
guanuJtee. H ever dissatis­ 
fied,.far BnJ'reason, return tb.eprod­ 
uct for a prompt, no-questions­ 
asked refund. (All you I.lave to do is  
assure us tb.at ourcodehasnot been  
l.acorporated ID.to IUIJ' appllcatios..)  

• 
• 

Call or fax us and we11 ship by UPS Immediately ­ satisfaction 
guaranteed! Vermont Views QV $249 $199 ume on1y1 
Free Demonstration Kit: If you're still not convinced, call or 
fax us for a free demo kit. Ask about our free, no-risk trial 
ofVermon Views QV or Vermont Views v3 .0! 

800-848-1248 

ti Vermont 
Creative 
Sof ware 

US . and Canada 

(Please mention 
"Offer 152") 

Pinnacle Meadows, Richford, Vf 05476 
Phone: (802)848-7731 FAX: (802) 848-3502 

Col')'T1!1'11 1991 Vumont Cre.allvc Soft\"'11'\l 
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Some days you have  
all the time in the world.  

When the pressure i on, pour 
on the speed. With Hewlett­
Packard's new Las rJet IIISi 
printer. A powerhouse that 
delivers at a t1u ughput p ed 
of 17 pages per minute. 
Wi h the LaserJet IUSi, you're 
up to peed the moment you 
give the "print" command. HP's 
RISC-based formatter and the 
PCL5 printer language, with 
vector graphic and on-the-fly 
typeface scaling, yield fast 

r sults. Thi prin ter al or p-
re ents an w tandard for I/O 
p 1formanc with opti nal 
Network Printer Interfa e ard 
for ei her E h met or Token Ring. 
The LaserJet IllSi is specificall 
designed for shared-u e environ­
ments. Its high-volume paper 
handling fea ures includ two 
500-shee input tray and a 
monthJy duty ycle of 50,000 
pages. HP offers oftware­
·elect:able language switching 

Adoh<> :md 1'1111S<"ript n!j!lstcn"d tmdr111ltrko ofAdu(,., S. tern> Inc. m the •• anti Othl.'r coun trk>s. 

b tween P 15 and optional 
Adob · Po t r ipt. Fi r add d 
versatility, your ptions in Jud 

•

mancial 



And some days you need  
the new17ppm LaserJet illSi.  

an nv lop feed .r and two­
·sid d printin . 

B yond p d and efficien y, 
the LaserJ t ll1Si delivers the 
sharpe t 300 dpi print quality 
yet In fact, HP' revolutionar 
combination of R olution 
Enhancem nt t.echnology and 
new microfine t.on r challenge 
th printqualityofmany600 
dpi printers. 

Th price of the new LaserJe 
IIISi,just is as impressive 

as the work load it handle . If 
ou 're ready to pick up th pac , 

call 1-800-752-0900, Ext. 2067 
for more information on the 
fastest LaserJet printer and th 
name ofyour near t authorized 
HP dealer. 

Ffi.rifl HEWLETT 
PACKARO 

• Ul!l!L"S!t.'(J , Its prtce. 0 1991 Hewie PackardCom1)811Y l't:1210l Circle 103 on Inquiry Cord. 



Objects AtYour Fingertips.  

Now; if you want to develop applications 
for Windows 3.0, there's a fast and easier 
way to do it with the premiere object­
oriented programming language. 
Smalltalk/V

With Srnalltalk/V Windows you 
can explore, prototype, build finished 
applicatio;is and ship them runtime free. 

You can tap into applications using 
DDE so effortlessly you don't have to be 
a Windows expert to do it. 

And with one of the world's most 
comprehensive class libraries, you can 

choose our objects or easily build your own. 
But whatever you develop, it will 

be portable between the Windows, OS/2 
and Mac versions of Smalltalk/Y. 

With so much at their fingertips, 
more people are solving more problems 
with Smalltalk/V than any other object­
oriented programming system. 

At only $499.95 and no runtime 
charges, you can solve them, too. 

Just call us at (800) 922-8255. 
And see why progranuning Windows has 
never been easier. 

Smalltalk/VWindowsJoin us at the 
Smalltallc/V DEV CON 
Smalltalk/V Developers Conference '91 
September 11-13 1991. 
Sec our ad on page 286 DIGITALK 

9841 Airport Blvd., Los Angeles, CA 90045 (800) 922-8255 (213) 645-1082 FAX (213) 645-1306 
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NCR Knows Notepads  
ANDREW REINHARDT 

You can't decide 

between PenPolnt 

and PenWlndows? The 
NCR System 3125 

Ever since February's unveiling of PenPoint 
from Go Corp., the world has waited impa­
tiently for a tablet computer that would run the 
innovative proprietary operating system. In 
the meantime, Microsoft has demonstrated its 
answer to PenPoint, an environment called 

runs both. 
Pen Windows, which is pen-aware yet supports 
existing Windows applications. 

Now, the wait for hardware is over. The sur­
prise leadoff player is NCR, with a 386 pen-based portable that weighs less than 4 
pound and will run either PenPoint or PenWindows. The NCR System 3125, 
expected to ship this month and list for $4400, will set a standard to meet or beat 
among the new wave of pen-input PCs. 

The System 3125 looks remarkably like a spiral notebook. It measures 81h by 
11 inches and is 1 inch thick, except for a cylindrical battery pack that attaches 
along the top edge of the machine and measures 1 \4 inches in diameter. There's 
no keyboard of course, because the system is intended for pen-input applica­
tions. Whether you're seated at a desk or walking around with the tablet cradled 
in one arm, you interact with it by writing on the screen with a cordless stylus. 

NCR plans to ship the System 3125 with PenPoint or PenWindows pre­
installed, but the system' BIOS will run either operating system-or plain old 
DOS-without modification. You can' t have both operating systems installed at 

the same time , however, because each 
needs to control the boot process. Since 
neither package is expected to ship before 
fall , NCR will initially provide beta ver­
sions and upgrade them for free. 

Although PenPoint and PenWindow 
have built-in handwriting-recognition al­
gorithms , they also permit third-party 
routines to be swapped in. NCR is using 
an algorithm codeveloped with Comput­
er Intelligence. The software recognizes 
uppercase and lowercase block printing, 
and it's faster and more accurate than the 
standard algorithms, NCR says. The sys­
tem even recognizes handwriting when 
running DOS: The ROM-resident algo­
rithm intercepts pen input and passes it to 
the y tern through the keyboard buffer. 

The tablet can be used in either portrait 
or landscape orientation, depending on 
what software you re running. PenPoint 
now works in portrait mode and Pen Win­
dows in landscape mode, but in the fu­
ture, both will support either orientation. 

Power on the Move 
The brain of the System 3125 is Intel's 
power-saving 386SL running at20 MHz. 
The CPU is backed up with 16 kilobytes of 
cache memory, 2 megabytes ofRAM (ex­
pandable to 8 MB) , and 2 MB of flash 
EPROM (expandable to 8 MB), used as a 
sort of nonvolatile RAM disk. For more 
permanent storage, the tablet come with 
either a 20-MB hard disk drive or an in­
dustry-standard IC memory card slot. 

The hard disk drive version weighs just 
under 4 pounds, and it uses a 2 'h-inch 
PrairieTek drive with a 19-millisecond 
average access time. But if you want to 
save weight and prolong battery life-or if 
you want a removable storage medium­
you can substitute a JEIDA/ PCMCIA­
compatible memory card reader for the 
bard di kdrive. Configuredwiththecard 
slot, the system weighs a bit more than 3 'h 
pounds. NCR will sell 2- and4-MB flash 
memory cards now , and larger sizes when 
the technology permits. 

The design of the System 3125 is sleek 
and simple. Aside from the battery pack 
and mass-storage bay, it has only three ex­
ternal features: an option slot, a bus ex­
tension connector, and a pen garage for 
the stylus. The option slot on the left side 
ofthe ystem, for which NCR will publish 
an open spedfication, can hold a 9600­
bps fax/2400-bps data modem (available 
from NCR for $695) or third-party de­
vices, such as an external floppy disk 
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drive. CR i working with Motorola to 
develop an RF modem for the option sloi . 

The 180-pin universal bus extension 
connector on the right side of the y tern 
crvc two roles. An included plug-in 

connector module offers four 110 ports: 
erial, parcdlcl, keyboard, and external 

VGA display. The e ports let you quickly 
convertthetabletintoadesktop y tem,or 
artach it to a LAN or a printer. The inter­
nal and external di plays are visible at the 
same time. 

If you need even more de ktop func­
tionality, NCR will introduce, before the 
end of the year, a docking station that at­
taches via the universal connector. This 
chassis will include floppy and hard disk 
drives, two full - ize expansion slots, and 
a power supply that recharges the sy ­
tern ' s battery. It price hasn't yet been set. 
One possible use for the docking station is 
as a repository for an alternative operat­
ing system: lfyou want to convert the tab­
let from PenPointto PenWindows, for ex­
ample, you could load the new operating 
system offthe hard disk. 

The pen garage is a little cavity on the 
front of the system with a hinged door. 
Typical of the thoughtful de ign of the 
3125, the system beeps atyou ifyou turn it 
off and don' t re.turn the pen to the garage. 
At $100a pop for the pecial stylus, it's an 
accessory you don ' t want to misplace. 

Dual-Purpose Display 
The most important element of the Sy ­
tern 3125 i its display, because, after aJI , 
it's used for both input and output ofinfor­
mation. The LCD, which measures 811.i 
inches diagonally, dominates the front of 
the system. It offers 640- by 480-pixel 
VGA resolution with 16 levels ofgray and 
i unu ually fa t NCR ·ay , to avoid the 
ghosring typical of other LCDs. Tbe dis­
play is reflective, not backlit, partly to 
save power and weight, and partly be­
cause the 3125 is expected to be used out­
side often, where a reflective screen of­
fers better contra l. Even indoors, the 
display is sharp and easy to read. 

The technology for making the screen 
an input device wa codeveloped by NCR 
and Wacom, a company known for digi­
tizing pad and stylus pointers. The panel 
uses an innovative electromagnetic design 
that doesn ' t require a screen overlay and 
doesn't interfere with the LCD, a problem 
thal has plagued earlier electromagnetic 
digitizers, NCR says. 

In the NCR/Wacom design, a capaci­
tive grid is sandwiched behind the LCD 
panel, and the magnetic tip of the stylus 
" breaks" the grid to indicate its position. 
The magnetic field of the stylus i , trong 
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NCR Syst.-m 125  
without a hard di k drive, $4400  

NCR Corp.  
Workstation Products D1vision  
1601 South Main St.  
Dayton, OH 45479  
(800) 225-5627 
(513) 445-6160 
Circle 1170 on Inquiry Card. 

enough for you to drag around the cursor 
without having to touch pen to ·creen. The 
pen's action is only binary, not sensitive 
to varying level of pres ure, so you can' t 
achieve effects like variable line widtbs 
when using certain drawing packages. 

Power Play 
Power usage is a critical issue for mobile 
computers, and the System 3125 offers 
mixed results. Even though it uses the 
power-saving 386SL and doesn ' t have a 
backlit screen or floppy disk drive the 
system's rated battery life of 4 to 6 hours 
isn' t much more than some notebook PCs. 
And it 's shorterthan the 8 hours promised 
by the Zenith Mastersport 386SL note­
book computer. 

CR re pond that, based on typical 
usage pattern , the rated operating time i 
enougJuo la t for a full day ofwork. Ifyou 
have a longer shift, the removable battery 
pack makes it easy to swap in some new 
power during the middle of the day , al­
though that means you have to buy an 
extra $90 battery. The battery pack uses 
five cyliadrical nickel-cadmium cells and 
features a fast recharge time of 11/z hours. 
The system can also run on AC power. 

One of the benefits ofthe 386SL is that 
sophisticated power management fea­
tures (e.g., slowing down the CPU spee-0. 
and even shutting it off completely) are 
built into the chip. NCR has added some 
system-level trick . For example, instead 
of shutting the system off, you can put it 
into a " deep Jeep." When the system is 
turned back on it resumes exactly where 
it left off. But if it i left asleep for more 
than three to five days, depending on the 
amouni of available battery power the 
contents of RAM are automatically aved 
into flash memory. 

Chic and Sleek 
The System 3125 is targeted at ervice and 
blue-collar workers , a huge potential 
ma.rket that has not made wide use of 
microcomputers. PCs haven't penetrated 

these professions, despite their obvious 
utility , because they were too complex m 
u e and becau e people who work stand­
ing up C4noot u110 a koyboun:I. With ib 
groundbreaking GridPad , Grid Systems 
identified and helped build a market for 
pen-based system in field automation. 

The NCR tablet repre eat a new gener­
ation of machines that use more powerful 
proce sors than the GridPad and that em­
ploy operating environments designed for 
pen computing. Grid and other compa­
nies are expecte.d to follow suit with 386 
machines . But it s still not clear exactly 
who will buy them. The market may be 
segmented by operating system: Pen­
Point, with its easy-to-use "notebook" 
interface and applications developed for 
mobile computing, could dominate the 
"field worker "segment, while PenWin­
dows , with its support for existing desk­
top-oriented Window applications, 
c-0uld become trendy with executives. 

By being first out of the gate, NCR 
could take an early lead in the market for 
second-generation pen-based systems, 
e pecially considering its established 
strength in the retail market . But the 3125 
is not without its drawbacks . Although it 
is mailer, lighter, and more powerful 
than the GridPad , it is not necessarily 
more responsive, because much of its ad­
ditional horsepower is used to drive the 
more demanding operati'ng environments 
it supports. 

In tests with a prototype system, I found 
the handwriting recognition at times quite 
accurate and at other times maddeningly, 
inexplicably incorrect. Learning to use a 
pen-based system requires some training 
and practice. It's also unfortunate that 
you have to choose between a hard disk 
drive and an IC card reader, becau e some 
people may want both . And I was a little 
disappointed in the battery-life specifica­
tion, ifonly because I think that to be suc­
cessful, a pen-based computer must be 
able to be used and l.eft on for a fuJJ 8-hour 
shift without running out ofjuice. 

Overall, however, I was impre sed by 
the sleek de ign, innovative technology, 
and durable construction of the NCR Sy ­
tem 3125 . As usual, I was also struck by 
NCR's ability to pa.rtner with compani.es 
thal can help it deliver state-of-the-art 
solutions beforecompanies that try to do it 
all by themselves. The System 3125 won't 
be the la t pen-based computer to hit the 
market, but for now, it has established the 
standard to beat. • 

Andrew Reinhardt is a BYTE news editor 
in New York. He can be reached on BEX 
as "areinhardt. " 
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AWhale of aSystem  

Last year, I took an early look at Ergo Com­Stlll small, stlll llght, puting ' s Brick, a full -fledged 386SX system 
packed into a compact and technologically ad­the latest Brick 
vanced package ( ee Short Take. June 1990).  

sports a full-power While 386SX-based systems are still popular ,  
Ergo president Tom Spaulding told me that 486 heart 
customers have been asking for cutting-edge 
computing power. Enter Moby Brick. 

Despite its terminally cute moniker, ,Moby 
is quite a system . Ergo has taken its unique 
technology and packed a fuJl-fledged 486­
ba ed sy tern into the identical 3 lh - by 8- by 
l l 'h -inch black granite- finish case. (If gran­
ite offends your sensibilities, the case i also 
avai lable in beige.) The total weight is j ust 8* 
pounds . 

...____lliiiiiiiiiilliiiiiiill-11111 Alternative Portability 
Ergo has taken a different tack on portable 

computing. Many of today 's "information workers" take work home with them at 
nlghl. Regardles of the ociological implications, it s a reality of the 1990s. Why 
have a full PC in both your office and your home? You can have a keyboard and 
monitor in each location and carry Moby Brick between locations. It's light 

P>;OTOCRAPH'I SCOTT PARKER IAVIS PriOTOGFW'HY INC C 19ll1 

enough and small enough to fit in a regu ­
lat ion corporate briefcase and you' re as ­
sured of having all your application and 
crucial files with you. (If you insi ton a 
" genuine" portable computer, a small 
keyboard and LCD bould be available 
about the t ime you read this. But you ll 
still need an AC outlet. Batteries aren 'l in ­
cluded- or avaHable .) 

To eliminate the admittedly smal l task 
of plugging and unplugging keyboard, 
monitor, and AC connections , Ergo offers 
a $395 Docking Terminal. With a 180­
pi n edge connector hidden behind a door 
on the bottom of the y tem, Moby Brick 
brings all intcrnaJ signals (including par­
allel and . eria l ports) to the Docking Ter­
minal and hook up in seconds. You just 
drop it in . The Docking Terminal also 
handlesanolheradd-incard , which i per­
fect for a network card at Moby Brick' 
office location. 

Moby Brick is available in several con­
figurations. You can get it with a full­
power 486/33 or opt for Intel' new 20­
MHz 486SX. You can pack in up to 32 
megabytes ofRAM and round out the sys­
tem with hard dj k drives that store up to 
510 MB. The prerelease system I tested 
wa a 486/33 with '.32 MB of RAM and a 
212-MB hard disk drive. And it was fast . 
The preliminary BYTE Lab benchmarks 
show that it equals or bests the fa test 
486/33 ystems we' ve tested. 

Impressive Teclrnology 
When I looked at the fir t Brick, I mar­
veled at how Ergo packed everything into 
such a smaJI ca e . That goes in spade for 
Moby Br ick; a 486/33 , Large amount of 
RAM, and a large hard disk drive gener­
ate large amounts of heat. But the int.c­
grated design of Moby Brick Lakes care of 
al l that heat . 

This isn' t just a pieced-together clone. 
The heat-producing components ofMoby 
Brick lay again t a pla tic pouch filled 
with an inert and nonconductive beat- ink 
liquid. The liquid wicks away the heat to 
the carefully designed extruded-alumi­
num case. The entire case acts as a heat 
sink, and it gets only lukewarm to the 
touch . 

A thermo taticaJJy contro!/ed tiny fan 
turns on only when needed- which i n' t 
often. If you ' re used to the comparative 
roar of the fans in mo t de ·ktop sy tem , 
working with Moby Brick is disconcert­
ing . It 's almost too quiet. 

There's lot more tech oology to Moby 
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Finally, a fast, powerful text 
editor that integrates your 

favorite 
programming 
tools and uses 
no memory! 

• Mouse support 
Pull-down menus 
Columnar blocks 
1000 Level Undo 
Regular Expressions /j 

• Small 70K, super fast 
• DOS, UNIX/XENIX, FlexOS 
• Also VEDIT $69, VEDIT Jr. $29 

FREE Evaluation Copy 
Call 1-800-45-VEDIT 
The new VEDIT PLUS is the productivity 
breakthrough programmers have been 
looking for. Run not only popular com­
pilers, but all of your favorite tools from 
within the editor. When shelling to DOS, 
VEDIT swaps itself and any desired TSRs 
out of memory to give you more memory 
than when you entered VEDIT. 

Only VEDIT gives you the advantages of 
a powerful and flexible editor without 
giving up the convenience of an integrated 
environment. 
VEDIT offers stunning performance, ver­
satility and ease of use. Completely writ­
ten in assembly language, it's small and 
lightning fast. Edit text and binary files of 
any size, even 100+ megabytes. Installa­
tion is trivial ; VEDIT.EXE and an optional 
help file are all you need - no overlays, no 
configuration files. 

Other features include multiple file editing, 
windows, unlimited keystroke macros, 
"hot keys", context sensitive help, word 
processing, automatic indenting and total 
configurabi lity . VEDIT has been the 
choice of 100,000 programmers, writers 
and engineers since 1980. 

VEDIT PLUS adds apowerful "off the cutt" 
macro programming language, complete 
with source level debugging. 
VEDIT PLUS - $185 for DOS, $285 for 
UNIX/XENIX. Call for a free demo today. 

Greenview  
P.O. Box 1586, Ann Arbor, Ml 48106 
(313) 996-1299 • Fax (313) 996-1308 
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Brick than the case. This is a loaded ma­
chine. An internal 2400-bps modem, 
dual serial ports, and a parallel port are 
standard. Also standard is extended VGA 
circuitry that give noninterlaced resolu­
tion of up to 1024 by 768 and 
includes the Edsun Continuous Edge 
Graphics chip, which increases the ap­
parent resolution of fonts and graphics 
through antialiasing. Ergo has included 
Edsun drivers for all popular applications 
and environments (including Windows 
3.0, ofcourse) in Moby Brick. 

You would think that there wouldn' tbe 
any more room left in the packed Moby 
Brick case. Butsurprise: A 16-bitATadd­
in slot will take a three-quarter-length 
add-in card. lf you' re willing to forgo the 
standard 3'h-inch l.44-MB floppy disk 
drive, that frees up an additional 8-bit 
lot. 

A Surprising BIOS 
One of the least apparent and most inter­
esting parts of Moby Brick is its heavily 
customized BIOS. A large part of Ergo' s 
business is DOS extenders, and the com­
pany has used an array of programming 
tricks to wring every bit of performance 
from the Chips & Technologies BIOS that 
runs Moby Brick. 

First of all, the BIOS is stored in flash 
ROM , which is easily reprogrammable 
remotely. When a new version ofthe BIOS 
becomes available, just call Ergo's BBS 
and download the new BIOS directly to 
your Brick. 

There's more. The BIOS includes an 
integrated disk cache. My preliminary 
tests showed it to be considerably faster 
than most add-on software caches (e.g., 
Microsoft's ubiquitous SmartDrive) . 
Even better, it works entirely in the high­
memory area (HMA) between 640 and 
1024 kilobytes . 

And speaking of that mysterious 
HMA, Ergo has also tweaked the BIOS to 
give you a contiguous 192-KB block in the 
HMA. (With most BIOSes, the HMA is 
filled with fragm.ented free areas .) With 
Quarterdeck's QEMM (which is avail­
able with Moby Brick), you can easily 
load TSR programs and device drivers 
into the HMA without the programming 
gymnastics usually required with most 
high-memory managers . 

Moby Brick' s BIOS has more sur­
prises. You can make adjustments on all 
sorts of system parameters, including 
changing the speed of the system bus to 

THE FACTS 

Moby Brick 
486/33 version, $4995 (with 
14-inch 1024- by 
noninterlaced monitor, $5595); 
486SX version, $3995 (with 
monitor, $4595) 

Ergo Computing, Inc. 
1 Intercontinental Way 
Peabody, MA 01960 
(800) 633-1925 
(508) 535-7510 
fax: (508) 535-7512 
Cin;,le 1169 on Inquiry Card. 

match it to an add-in board.. (Not recom­
mended for beginners.) 

On the software side, Ergo does not 
leave you high and dry. The company's 
philosophy is to deliver a sy tem that' 
ready to run traight from th.e box. You 
can purchase it loaded with Windows 3.0 
and Adobe Type Manager or with Quar­
terdeck's Desqview 386 with QEMM. 
Ergo also sells most popular applications 
and will install them onto your personal 
MobyBrick. 

A Sensible Concept 
I've liked th concept of the Brick from 
the first. While portable computer manu­
facturers are always touting the advan­
tages of on-the-go computing, I find that 
most ofmy computing is done at fixed lo­
cations. Even with a lightweight notebook 
computer, typing away on an airplane is 
just too much ofa hassle. TheBrick's con­
cept makes agreat deal ofsense. And with 
the evolution of this concept to Moby 
Brick, taking a loaded 486 system in my 
briefcase is the perfect way to travel. It's 
also a natural for folks who need to travel 
with cutting-edge computing power for 
presentations or the like. 

But even ifyou never need to move your 
computer, Moby Brick is a classy ystem 
for a fixed location. Its technological so­
phistication aside, it's an elegant system 
that's so quiet that you won't even know 
it ' s working. And it looks great. You can 
easily hide it under your desk, but l'd 
rather have it out in the open. • 

Stan Miastkowski is BYTE's senior editor 
for new products. He can be reached on 
BlX as "stanm. " 
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ARfSCy Add-On for the LaserJet Ill  

E ven though che Hewlett-Packard La· 
serlet III is rated at eight pages per 

minute, it's easy to slow ildown 10 8 min­
utes per page when you . tart working with 
multiple fonts or heavy graphics. But the 
PacificPage XL can restore the printer' 
performance to the level you expected 
when you bought it, and it can upgrade you 
to PostScript along the way. 

The PacificPage XL combines Pacific 
Data Products' venerable PacificPage PE 
PostScript-emulation cartridge Wllh an 
accelerator card that incorporates 2 mega­
bytes of additional memory and a 32-bit 
RISC-based Intel 960 microproce sor. 
Thi captures the tasks of Po tScript in ­
terpretation and page building from the 
primer's native 16-bit 68000 processor. 
The La erJet's brain is freed to deal with 
all it other chores (e.g., 110 handJingand 
engine interfacing). The ttom line i a 
substantial speed increase: I found an im­
provement oftwo to eight times over HP' 
own PostScript cartridge. 

A simple front page ofa new Jetter pro­
duced with Ventura Publish.er 3 .0 for 
Windows took 2 minutes to print using the 
PacificPage XL card/cartridge combina­
tion; it took 4 minutes using HP' tand ­
alone cartridge. The page, which incor­
porated a l 1A- by 2 'A -inch TIFF image 
and three Postscript fonts, took 8 minutes 
to print in standard HP Printer Command 
Language (non-PostScript) mode . Inter­
estingly, because the PostScript screen 
font provided with the PacificPage XL 
are modified Bitstream FaceLift fonts, it 
was pos ible to print in PCL mode. They 
are converted to bit-mapped fonts by the 
PC and downloaded to the printer. 

As intelligent as the PacificPage XL 
i , however, it is not all-knowing. It can­
not, for instance, detect another memory 
board in the printer' second lot · o add­
ing one wilJ not make the printer any 
faster. (Using the PacificPage XL bun­
dled with the 2 Plus 2 board, for example 
bad no effect on print peed with the sam­
ple page.) And because the accelerator 

l I ltl( f' I! .. '·Ii 
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card has special interface circuitry, it will 
not work as uch with any PostScript car­
tridge except the PacificPagePE. (When 1 
used it with other cartridges, the board 
behaved as an ordinary 2-MB memory 
board , though . When I used it with the HP 
cartridge instead of the 2 Plus 2 board, I 
got the same 4-minute print time with the 
ample page.) 

I had a problem when running under 
Windows 3 .0; Large or complex: Post­
script file e.g ., tho e that incorporate 
fourormorePo ' tScript fonts) can stal I the 
PacificPage XL. But a olution was at 
hand. I traced 1he problem back to Win­
dow ' infamou WIN.I I file . I mod ­
ified the printer ti me-out and device retry 
parameters, and the problem was gone. 

For all that it deliver , the PacificPage 
XL' $999 price tag is a bargain. HP s 
stand-alone PostScript cartridge retails 
for $695. Toss in a 2-MB memory card 
(required for Postscript) , and the price 

,,1 

jumps past $999. And that ' s not counting 
the speed advantage of the PacificPagc 
XL 's accelerator board or theutilityofthe 
supplied screen fonts . 

- Robert E. Ca/em 

PacificPage XL  
$999  

System requirements: 
Hewlett-Packard La erJet Ill,  
IIID IllP, or Illsi.  

Pacific Data Products  
9125 Rehco Rd.  
San Diego, CA 92121  
(619) 552-0880  
fax: (619) 552-0889  

1165 on Inquiry Card.  

Sprint Through Windows Development with Visual Basic  

E ven before 1 got the chance to try 
Micro oft's Vlsual Basic, rumor 

oftho product were intriguing-a version 
of BASIC to program in Windows, a new 
visually oriented programming method, 
or an object-oriented BASIC. Two of the 
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threerumor turnedouttobetrue,andthe 
name " Visual Basic ' is an aptdescrip1ion 
of this new programming language. Mi­
crosoft's code name for the product , 
Thunder , is also a good metaphor for the 
impact the language will have on pro­

gramming for . 
Visual Basic is Microsoft's first at ­

tempt to make Windows programming 
ea y. Underlying it i a structured version 
of BASI that is similar to QuickBASIC 
for DOS. It has a great many command 
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os-t busin people still view 
,_maps as_ ....-.....-..a tool used only for planning 
things like an RV vacation, or teaching 
geography to the kids. At trategic 
Mappin{ we're helping businesses use 
maps to enhance their information 
system.5. By linking maps to a database 
or spreadsheet on a personal computer, 
we've taken the dassic model of an atlas 
into the 21st century. Tow, over 
20,000 companies - including many ofa=====:::I the Fortune 500 ­ are 

using our A TI.AS* 
Software to help make 
aitic;al busin deci­
sions for a multitude 
of reasons. 

Target Marketing - Companies such 
as General Foods, Prudential Insurance 
and American Expn:'SS are leveraging 
their sales and marketing program 
dollars with ATLA * Software by focus­
ing on the right a.istomers - in all the 
right locations. 

Sa.Jes Territory Management ­
Sony, 3M and Eastman Kodak use 

ATl.A *So.ftware to manage their sales 
territories more efficiently - maximiz­

ing profit5. 

Site Selection - itibank, Kaiser­
Permanente, and Pizza Hut are taking 
the guesswork out of selecting new 
busin · locations by u.illlg 
ATl.AS* Softwar . 

Db;:ribution Planning - Federal 
Express, Miller Bl' wing and Coca-Cola 
are radiailly improving productivity and 
efficiency with A TIAS* Software ­
making ccrtain that deliveries are on 
time, and on budget 

Research shows that 5% of busin 
databases contain aitical locatio.n based 
infonnation, yet most businesses fui.l to 

view their infonnation geographically. 
With ATI.AS* Solb.vare, you Gill visualiz.e 
your database, and even print high qt1ali­
ty map graphics and database reports ­
adding siZJ"Je to your presentations. 

0th PC software programs use maps 
to display data, but only trategic 
Mapping, Inc. provides the oombination 

of power, ease of use and 
aHordability that has 
made us the 
leader in desk­
top mapping 
sin 1984. 

Call us today for a 
&ee information kit 
and dt>mo disk. You'll 
why we were rated # l by PC Week ­
and why MacUser gav us t:heil: 
5 mire rating. 

CALL: 408/985-7400 
FAX: 408/985-0859 

Strategic Mapping, Inc. 
4030 Moorpark Ave., uite 250 
San Jose, CA 951I7 

So:megle M4J>plng r. • regl: ttre<! 1nidem.rk of trategic 
Mappjn_g, me. ATLASW Software i5 .1 lndc.muk or 
tnt<J:i. c Mapping, In<. I Str&tegic M•pping. lnc. 

Al! righq reserved. 
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and functions, and it makes consistent 
and continual use of procedures a well 
as including the familiar idiosyncrasies of 
BASIC . Any competent BASIC program­
mer will rapidly be at home with it. 

The big change comes about in how Vi­
sual Basic dea.ls with th.e user interface 
and, more specifically , with program­
ming for Windows. Unlike regular lan­
guage -in which you de ign the pro­
gram, write the code, and run the pro­
gram-Visual Basic combine interface 
design and coding into one tep. You 
create the interface interactively. drop­
ping in text boxes command buttons, 
radio buttons, check boxes, and other in­
terface elements. You then define lists of 
properties for them (e.g . , position, fonts, 
and colors). You plug in menus and care­
fully position all the elements of the inter­
face so that it looks right on-screen. 

To enter in the real code of the pro­
gram, you click on the items that issue the 
commands for each part of the program, 
such as menu elections. Vi ual Basic 
brings up a code window for that item, 
into which you enter the appropriate 
BASIC code. 

Since Windows is an event-driven envi­
ronment and many events can occur at any 
time, each item you place into the user in­
terface can have many associated code 
subroutines, one for each po sible event 
(e.g., key presses or mou e-clicks) . The 
connecting code is automatically created 
by Visual Basic, which also tra.cks syntax 
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and flag error as you type lhem in. One 

THE FACTS 

Visual Basic 
$199 

System requiremems: 
DOS system running Window 3.0. 

Micro oft Corp. 
I Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 
(206) 882-8080 
fax : (206) 883-810 I 
Circle 1 164 on Inquiry Carel. 

can run on any sy tern under Windows, 
but they require a run-time dynamic-link­
library file to be present on all systems 
where the program is running. Thi file is 
included with Vi ual Ba ic. 

Al ready , there has been agreat deal of 
hype about Visual Basic, with people say­
ing that it wiU let anyone program easily 
for Windows. Thi i not trictly true. It 
wil I let any programmer create programs 
for Windows quickly and easily. But Vi­
sual Ba ic w:ill not help an ordinary com­
puter user produce a real Windows pro­
gram. Somewhere underneath, you still 
have to write some BASIC code, and with­
out some programming knowledge, you 
won't get very far. 

What Visual Basic does is raise to a new 
level the quality of tool a programmer 
can u e to design an application. Creating 
the user interface of a program, particu­
larly one in a complex GUI environment 
like Windows, is a lengthy, arduous, com­
plex, and often boring task for a program­
mer. It .is so easy to create the user inter­
face for a Wiadows program using Visual 
Ba ic that it is likely to be used for the cre­
ation of any Window application where 
speed and power aren't issues. 

-Owen Linderholm 

subtle but impressive feature of Visual 
Basic is that it automatically corrects cap­
italization typos as you enter code into the 
code window. Thi aves a Jot of frustrat­
ing time ma.king aprogram look right and 
automatically formats the program to 
look good when printed. 

Once you have ente.red the user inter­
face and put in any necessary extra code, 
you can run the program from within the 
Visual Basic environment or create an 
.EXE file for use a a tandard Window 
application. Visual Basic includes some 
simple debugging tool within the envi­
ronment to trace and step through a pro­
gram and to set breakpoints. It also in­
clude many icon that you can use in your 
own programs. The on-line tutorial and 
help system are both invaluable- one 
when getting started, and the other when 
you 're programming in Visual Basic. 

Programs you create with Visual Basic 

Business and Pleasure Mix in a Noteboo:k  

A s the first notebook computer from 
Philips Consumer Electronics, the 

Magnavox Metalis/286 does a good job 
of mix.ing business with pleasure. It' so­
phisticated, yet rea onably priced and 
easy to become friend with. 

Setting up the Metalis was straightfor­
ward. Setup, Working, and Utilities disks 

are provided, and the instructions are 
clear. GeoWorks Ensemble-a collection 
of icon- and menu-driven programs that 
work together to give you graphical multi­
ta king application - and a two-button 
mouse pen are bundled with the com­
puter, adding to its versatility. 

In addition tot.he mou e port, the com­



Free i860T Processor and i860/APXSoftware! 
By nm you've probabl heard about our industry·fir. t 
4860™ lotherBoard that packs the power of the Intel 
80486 CP \ ·ch the Intel 80 0 RJSC pro e. or 
(i486™+ i860= 60). 
What you haven't heard i that, 
for a limited time,\ hen you buy 
a 4 60 MotherBoard with 8MB of RAM 
Hauppaug will give you an i 60 RI C 
proce or and the i860/APX operating 
system at no additional co t. 

\ hy give ou thi capability? Becau e 
you'U enjo a le\el of proce or perform­
ance never befor seen in a PC. Our bet 
i that you Ube o impres ed you U 
come back for more! 
APC Revolution: In the PC en ironment 
th 4 60 i a 6-based Moth rBoard"' 'th the ne\ 
El A 1/0 bu .It run over 2 time faster than 3 6com­
puters and deliver mainframe PO\ er for application 
including CAD LAN and de ktOJ> publishing.Thi board 
i fully compatible' ith DOS,IBM' 0 12, o ell 

el.\ are and CO IX.What' more Hauppauge' 
60 upport up to 6 lByte of memory withouta 

RAM expan ion board. �
RISC -Y Business: TI1e i 60 proce sor i ideal in com­ 
pie applications performing up to 25 million tloating­ 
point operation per second.It adds to the power  
of the 86 o ou can run ring around ordinary PCs.  

B adapting Intel' AP ' ( ttached Processor Executiv ) 
software to our 860 MotherBoard we've created 
awa to exploit the power of the i860 to gi e 
you }Jraclical multiproce ing. In fact i 60/APX 

pro ides abase for entire] ne\· appLi ­
cation made po ible by the advenc 
of che i860 RI Cproces.or. 
Technical Features: 25 or 33MHZ 

86/ 60 · Mbytes of high speed 
RAM expandable to 6 Mbyte hared 
bet\ een i 86 and i 60 proce or 
· Socket for optional Intel Turbo Cache 
485™and eitek 16 • EIS f/O 
lot •6 -bit expan ion lot for 

optional high- peed graphic frame 
buffer· I parallel 2 erial ports and 
a built-in P /2-style mou e port 

Enjo aRl C· free in e tment. Our 4 60 fotherBoard 
is de ·igned with the world' highe t performing 
microproces ors. So you can have the world's highest 
perfi rming PCs and workstation . 

For more information,call 1·800-443·6284. 

Hauppauge Computer\Xbrk Inc. 
91 Cabot \,ourt 

Hauppauge. iewYork 11 s Haunpaunel
Telephone: 516· 34-1600 ... ,...fo tt • 
Fax: -16-434·319 
ln Europe(-i9 2161-1 0 3-'  
ln AustraUa: ( ) 262-3122 ,1,·aibhlcat >11urlocalcompuierde"<ller.  

0 /2: · Intel 3 6, I 6, 1860 and Turbo Cache 85™: Intel Corp. · DOS and Xenix: Microsoft CoT]l. · 4860, 860 Moth rBoard: Hauppaugc 
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puter has the usual serial and parallel 
ports, as well as ports for a keyboard and a 
VGA monitor. I used the Metalis with an 
external modem , but you have the option 
of in tailing a 2400-bps internal modem 
for$399. When fully charged, thenickel­
cadmium battery powers the Metalis for 
up to 3 hours; an auxiliary battery , which 
Magnavox says will run for 20 minutes, 
lets you replace the nickel-cadmium bat­
tery without turning off the computer. A 
standby mode lets you conserve battery 
power. 

Measuring the normal notebook size of 
8!h by 11 by 2 inches, the Metal is natu­

rally has a compact keyboard, but one that 
I found easy to use. The keys have ju t the 
right feedback for my touch, although 
they were reminiscent of typewriter key 
clicking lighUy along a I typed. Place­
mem ofthe cursor and editing keys is more 
intuitive than on some small keyboards 
I've dealt with, and it didn't take me long 
to feel at home using them. 

The Metalis/286's paper-whlte back I it 
VGA LCD screen is clearly a plus, in spite 
ofan uneven spotty appearance. While I 
was indoors writi ng this piece next to the 
glass wall overlooking my deck, the sun 
was doing some serious disappearing be-

I THE FACTS 

Magnavox Met,aUs/286 �
$2699 �

Philip!! Consumer Electronics Co. 
One Philips Dr. 
P.O. Box 14810 �
Knoxville, TN 37914 �
(800) 882-1888 
(615) 521-4499 �
fax : (615) 521-4330 �
Circle 1166 on Inquiry Card. �

hind clouds and then popping out again 
with a determfaed brightness. At no time, 
whether the day was cloudy or bright, did 
I have difficulty seeing the di play. 

My major complaint about the Metali 
has to do with the back port cover. While 
the left- and right-side port covers flip out 
and down, you have to remove the back 
cover- a. frightening demand if you re ab­
sentminded since its smallness and gray 
color camouflage it beauti fut ly . 

My econd major complaint abruptly 
disappeared. When l fir t used the Me­
tal is, it ran with a continous and annoy­
ingly loud sound, a if it were constantly 
grinding away at saving a file. The noise 
stopped quite suddenly the day I sat down 
to write thi critique, however giving me 
a machine that ran silently. As Magnavox 
advertises: Smart. Very smart. 

-Carol}. Swartz 

Tape Backup Handles up to 700 Miserly Megabytes 
igh-capacity hard disk drives aren't 
unusual anymore: 330-MB, 512· 

MB , or even bigger drives are commonly 
found in LAN file server - or even in the 
systems of tho e ever-elusive power us­
ers. o ing hundreds of megabytes of ap­
plication and data to drive failure can be 
an unmitigated disaster, so having a reli­
able backup sy tern (and, of course, using 
it) is an absolute necessity. 

Low-priced tape backup drives that 
handle up to 250 MB or so of data are com­
mon these days, but once you venture into 
a higher range, the choices get more Jjm­
ited and much more expen ive. 

Colorado Memory Systems, the com­
pany largely responsible for developing 
the first low-capacity tape backup sys­
tems, has entered the high-capacity fray 
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CA-SUPERPROJECT. 
W ITI-1 M ORE E FflCfEm' ScHEDULI 'G A!.coRITHMS, IT HELPS 

Yo B RlNG PROJECTS IN ON TIME AND ON SLIDG ET. 

Identical Project Different Project Manager �
canYou Spot1heDifference? �

Efficiency. Accuracy. Dependability. ment of resources and gives you comple-
Required skills for any proiect manager. But not tion daces you can bee your career on. lt's 

as common as you d chink. In a recent also incredibly easy to use. You can create 
lM."111' independent study of the five leading pro- projects in minutes. =----1 ject managers - all scheduling the same And wirh a few cl icks of the mouse, yoL1' II have pre­

project- the completion dares varied by as sentation quality Gann. PERT. Cost/ Resource and 
�~�~�~�~�:�~�~� much as five m.omhs. . . Work Breakdown charts. . 
,.,,..*"""""" c -SuperPro1e c• finished fi rst tn 214 so call l-800-645-3003 today to find out the location 
YMln•mmrm. working days. Microsoft* Project finished ofyour nearest dealer. Because once you've worked 
last in 323 working days. wi th the most-efficient project 

­

' t:oMPUTERThat's why serious project managers trust CA-SuperProject. manag r. [he difference will JllSSOCIATES 
' �~� . . '' ' ­It offers more efficient scheduling algorithms. better manage- be obvious. 

C> lll91 compmer Associates lnternmiorull. loc., 711 Stcwan A\ cnue, Garden City, Y1153()-4 787. All trade rlames referenced are the trademarks or rej!istered trademarks of their �r�e�s�~�t�i�v�e�c� mpi!nies. 
·March 1991 siudy published by ISoft Decislon, lnc •• lncludlngCA-SuperProje<t 2.0. Mieroso[t Project For Windows. Symamec·s Ti mellne4.0, ABT Project Workbench and �S�d �i �o�r�~� Prola:t Scheduler-5. 
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with the QFA-700 drive. While it doesn't 
have a clever name like the company's 
low-end Poanutdrive, ir' ga unique hybrid 
of proven technology coupled with cut­
ting-edge �c�o�m�p�~�s�s�i�o�n� technology- at a 
comparatively Low price. Using Lhc late t 
long-lenglb versions of the venerable DC­
600-series tapes that have been available 
for years, along with hardware compres­
ion, the QFA-700 can store up to 700 MB 

on a single tape. 
I've used Colorado Memory Systems 

drives for years and have never had any 
problems with them. They are solidly 
built, with a minimum ofmoving parts for 
high reliability. The same can be said for 
the QFA-700. Although it's larger than 
drives that use the small DC-2000 tapes, 
it still fit nicely in a standard half-height 
drive bay. lt'salsoavailableas an external 
system ifyoudon'thavea freedrivebay or 
if you want intermachine portability. 

The secret ofthe drive s capacity is the 
full-length add-in controller card that 
uses the STAC compression chip. The 
STAC chip has been proven in a number of 
applications, includjng other Colorado 
Memory Systems drives. It ' s also respon­
sible for some respectable speed. The 
QFA-700 backs up about 10 MB per min­
ute. That's competitive with many other 
drives (often faster), including the bigh­
end digitalaudiotape drives. And you can 

FIRST IMPRESSIONS �

set up automatic backups fur system-idle 
times. 

Aa you might expect, the actual deeree 
of compression you get varies by the type 
offile . I founa that it ranged from a high of 
ubou\ 3.5 to 1 (for �s�p�r�e�a�d�~�h�e�e�t� files) to a 
low of 1.5 to l (for .EXE files). And, nat­
urally, my already-compressed archive 
files didn't compress any further. 

lfyou've ever used a Colorado Memory 
Systems drive, the software interface will 
be familiar. Numerous partial and fuJJ 
backup options are available; just follow 
the directions on- creen. The only prob­
lem I had was software installation, but 
that was a function ofmy loaded system. 

The hardware compres ion board re­
quires dual interrupt and DMA chan­
nels and the automatic installation was 
not able to detect that my caching hard 
disk drive controller was using one of the 
DMA channels that the QFA-700 wanted 
to use. I had to experiment a bit with the 
manual installation, but I was finally able 
to find a free DMA channel. (A word to 
the wise: If your system is loaded with 
add-in boards and peripherals, a system 
diagnostic program like Checklt or Sys­
tem Sleuth can ease installation.) 

A tape back up system like the QFA-700 
will be used in a variety of machines, and 
the folks at Colorado Memory Systems 
provide lots ofoptions. The DOS software 

Multimedia Window Dressing �

0 ne of the reasons the Mac took an 
early lead over the PC in the prom­

ised land of multimedia was that it had 
graphic and audio capabilities built in. 
This was not so with the PC . You couldn't 
use devices without device drivers, and 
writing them is not for the faint-of-heart 
beginning programmer. The emergence 
ofWindows 3 .0 helped the situation, but it 
didn't go far enough. 

Enter multimedia cxten ions to Win­
dows, laughing. Software developers who 
have the Mi .crosoft Multimedia Devel­
opment KU (MDK) can write to the gen­
eralized Media Control Interface using 
ordinary ASCH command strings or Win­
dows messages. For more detailed con­
trol, you can use lower-level services for 
applications involving MIDI, CD audio 
Autodesk Animator movies, joysticks, 
and videodisks. Conversely, multimedia 
presentation authors can work at a higher 
level. New versions ofauthoring packages 
like Too!Book handle the media inter­
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faces internally, although you still need 
to learn about MCI control strings. 

Along with the extra device support of 
multimedia extensions come additional 
hardware requirements. And, naturally, 
the requirements for developing multi­
media applications are even greater. You 
must consider subtleties as well . Not ev­
ery CD-ROM drive is up to the throughput 
requirements ofmultimedia applications. 
Only newer drives with internal look­
ahead buffers (e.g. the Tandy CDR­
1000, Hitachi CDR-3650, Sony CDU­
541, or Toshiba XM-3201B) wHl do. In 
the beta version of the MDK, the only 
waveform audio card supported is the 
Sound Blaster, and the only 256-color 
graphics card supported is the Video 
Seven card with 512 kilobytes of RAM. 

Multimedia extensions support high­
quality MIDI equipment (e.g., the Ro­
land LAPC-ld), as well as the low-qual­
ity MIDI music you can eke out of the Ad 
Lib-compatible part of a Sound Blaster 

that comes standard with the unit i!l. com­
palible with Novell, 3Com, and PC Net 
LAN software. And they have not forgot­
cen Unix �a�f�i�c�i�o�n�a�d�o�~�;� backup softw9re 
for Unix and Xenjx is available. 

Tile QFA·700 drive �i�~� a logical middle 
ground between the ubiquitous low-end. 
low-capacity tape backup system and 
the high-capacity, high-cost systems. It s 
u proven technology, and on a cost-per­
megabyt.e basis, lt simply can't be beat. 

-Stan MiastJwwski 

THE FACTS 

QFA-700 
$1199; external version, $1498; 
TC·02 controller, $399.95; 
TC-02M controller (for Micro 
Channel), $499.95; Unix/Xenix 
backup software, $199 .95 

System requirements: 
IBM AT, PS/2, or compatible. �

Colorado Memory Systems, Inc. �
800 South Taft Ave. �
Loveland, CO 80537 �
(303) 669-8000 �
fax: (303) 667-0921 �
Circle 1167 on Inquiry Card. �

card. You can add and use a videodisk 
player(e.g. , thePloneerLD-V4200). You 
can also add video-frame-capture hard­
ware, but it l n ' t yet supported by multi­
media extensions. You'd use it outside of 
Windows to create bit maps and movie 
files to be played within Windows. 

The MDK comes with a few simple but 
serviceable data-preparation tool . The 
Convert tool reads a wide variety ofwave­
form audio, bit-mapped graphics, graph­
ics palette, and MIDI formats, and it 
writes to the rather smaller variety of for­
mats useful in multimedia Windows. The 
File Walk utility helps you ore out the var­
ious chunks in a RIFF file . 

A Mac-based movie converter prepares 
Director files for use under Windows. 
TheBicEdit and PalEdit tools.offer pri mj­
ti ve color bit-map editing facilities. For 
serious editing, you'd use a more power­
ful program, like Adobe Photoshopon the 
Mac or PhotoStyler under Window . 

WaveEdlt provides you with simple 



c �

Amazing special effects 
• envelope (warp) text and graphics 
• simulate JD with perspective function 
• extrude to give depth to text/graphics 
• blend between shapes and/or colors 

Incredible type control 
• over I 50 fully scaJable outline fonts 
• see exact fonts on-screen 
• paragraph and multi-column text 
• import ASCII text files 
• fit text to a curve 
• create your own fonts or symbols 

Superb value 
• over 4000 symbols and clipart images 
• dotted and dashed line styles 
• over 80 arrowheads 
• dozens of vector and bit.map patterns 
• free Pantone• license 
• 24 bit color supported 
• 31 import/export filters 
• CorelTRACE - batch autotrace utility 
• MOSAIC • visual file manager 
• WFNBOSS ·typeface converter 

�(�: �~�<�;�?�.�~�~�~ �~� Call �r�u �l �f�l�>�n�t�~�r� S£n-kt: (61J) nS-82()() for infomiatif)n a1td "frr• d•mo di$k 
.......... �1 �~ �· �·�-�·�<�W�>�d�>�t�d� nd<m..t 1...<akr ...,pcod-""" �~�.�,�.�.�.�,�,�d�a�b�,�.� 

�N�° �M�l�l�~ M .wrNDOWS 3JJ Fax: (613) 761-9176 



Hassle-Free Printer Sharing �
for the HP La erJet Il, IID, III and IIID 

"The ServerJet is the smoothest and most practical 
J way I know to share a LaserJet." Frank J. Derfler, Editor 

PC Magazine, 1/15191 

Here's how you and your co­
workers can have your own HP 
LaserJets without breaking the 
corporate budget. 

It's called 51mplAN Server.let. 

Simply plug the erver.let into the 
'Optional 110' slot of your HP 
LaserJet. Stretch phone cable, up 
to hundreds of feet, to each 
computer. Then, 12 people can 
simultaneously whooosshh 
documents to the LaserJet at 
speeds as fast as 115,200 baud. 

No more wandering down the hall 
with floppy in hand. 

Or borrowing someone else's �
LaserJet. �

Or wasting time waiting 10 print. �

The Se111e1Jer is available in a 
variety of models with up to 4MB of 
buffer memory. And because your 
office may have printers other than 
HP LaserJets, ASP Computer 
Products offers a complete line of 
printer sharing solutions. 

To order your Se111e1Jer or for more 
information call ASP at: 

800-445-6190 �

ASP COMPITTER PRODUCTS,INC. 

1026 W. Maude Avenue, Suite 305 
Sunnyvale, California 940 6 
Phone: 40 -746-2965 ·Fax: 408-746-2803 

SimpLAN & Sc"·erkl ore lrnd,mort of P Compuler Produc1•. ltK . I HI' La>crk1 i a regiS1crcd 1radcn,..t o �l�l �e�v�. �l  "�n�· �P �>�<�" �~  "�r�d� o. 
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waveform recording, playback, and edit­
ing- en ugh co u e the 12-kHz monaural 
capabilities of the Sound Bia ter board. 
For higher-quality waveform prepara­
tion, you'd want a digital audiotape drive 
and omething like a Turtle Beach 56·KB 
card and Turtle Beach SoundStage soft­
ware. Alternatively, you could use Digi­
Design AudioMedia on a Mac. Ofcourse, 
if you want profes �i�o�n�a�l�~�q�u�a�l�i�t�y� ound 
you may wind up hiring a profe ional 
sound studio. There's no sub titute for 
good equipment operated by expert . 

A glaring omission in the MDK is its 
lack ofa MIDI editor. It also doesn't have 
much ofa MIDI player. To prepare MIDI 
music, you'll need a MlDI controller (a 
MIDI keyboard or other instrument), a 
sound module (for synthesized or sam­
pled sounds), a MIDI compatible with the 
Roland MPU-401, and sequencing oft­
ware. 

If things go as expected multimedia 
PCs in the $2000 range and multimedia 
upgrade kits for under $700 will be avail­
able soon from Tandy and other vendors. 
Multjmedia Windows is the first step to­
wa.rd a standard way to write application 
that work properly on every vendor's mul­
timedia PC.• 

-Martin Heller 

THE FACTS 

Microsoft Multimedia �
Development Kit �
$500 �

System requirem£nts: 
A 10-MHz 286 with 2 MB of 
RAM ; a VGA adapter and 
monitor; a 3 �~�-�i�n�c�h� 1.44-MB 
floppy disk drive; a 30-MB hard 
disk drive; a mouse; a CD-ROM 
player with audio outputs; 
8-bit, I I-kHz waveform audio 
input and outputs; a music 
synthe izer chip and MIDI 
ports; an on-board analog audio 
mixer; and serial, parallel, 
and joystick ports. 

Microsoft Corp. �
1 Microsoft Way �
Redmond, WA 98052 �
(800) 426-9400 
(206) 882-8080 �
fax: (206) 883-8101 �
Clrc:le 1168 on Inquiry Card. �



"My Dolch 486™ �

is awesome. . " �
"Hey I now own the petfea 

portable that lets me ger my ' · ork 
done anywhere. I or just a �f�e�~� files 
. .. eve1ything I had on my de ktop1" 

"PowerfuJ? You bet! After I �
downloaded alJ my de ktop tu.ff, on �
ics 420 MB HD, I still had plemy of �
room left and it screamed through �
everything at 14.S MIPS! , �

'M} ' Dolch P.A.C. is etting new 
mies.' It ' portable fu.sr and I till can 

add 4 full -size in.tenial expansi.on 
cards. Wow!" 

"You have to cc the brilliant 
di play - I mean reaJJy ee it. TFI'is 
the latest color techWJlogy thac' fully 
VGA comparable." 

''Hey! Don't take my word for 
Experts like PC Magazine 
judged my Dolch P.A.C. 

to'.. . 01ttclass atl other 
-portable!' and picked 

Dolch three years in a row as 
Editors ' Choice!" 

" Get a Dolch today, choo e a 
286TM, 386SX™, 386DXTM or a 486™ 
like mine... cl.early the best PC you 
crm buy 'today and it happens to have 
a handle. Get a lot more work 
done- where and when you ·want." 

�~�y Wait? . . . Call today. 
1-800-544-IPAC 

In Canada call l.aprech 1-800-561-4527 

Dolch. �
ROAD -POWER FOR THE BEST OF S 

Dokh Compuler ystem • 372 Turquoise Scrcct • Ivl.ilpim, CA 95035 •Tel: 408·957-6575 • Fax: 408·263"630" 
"'286, 386$X, 386DX, IDd 486 ,,.,, r<gistcn:d indemm• of Imel Corpontion 



































































































































































































































































































































































































































































































































































































































r more infonnarion on rhc n 'W Dell 4 DE MHz i4 6 y rem rum he page. 

TO OliDel!, c>LL Pl.EAst ~ Ei!&ICE '1 IEHl 

800--626--4820 . 
l"OUllS 1AM-9PMCTMON-f~I 8M\.4PMCISAT 

INCANA£1>.8Q0.387~~2.l'J MElllCO 1'5·80CMJI0416"<. • 
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