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EDITORIAL • Fred Langa 

LAPTOP TROUBLES 
AND TRIUMPHS 

Business practice­
not technology-is now 
the impediment 

I 
Jove laptops . Given enough funds , 
I'd go for laptops the way lrnelda 
Marcos went for shoes. 

The list of portables I ' ve owned 
or used stretches back to the days when 
(figuratively speaking) computers were 
made out of animal bones and plant 
fiber. In fact , before there were por­
tables, I routinely went on the road with 
an Atari 800, two external floppy disk 
drives , an acoustic coupler, a dictionary­
size "interface box," and a shopping bag 
full of cables and brick-size power sup­
plies. I had more than one chat with hotel 
security when maids panicked at the 
sight of the wires and boxes covering a 
room 's spare bed . 

A Winner 
Things got simpler with the first true 
portables and then , some years later, 
with the first laptop-the Tandy Model 
100. I still have my original MlOO, and I 
use it on trips where I am unwilling to 
risk loss or damage to more recent equip­
ment, or where power supplies are a 
problem. 

Other Contenders 
I've had other memorable machines , too . 
The almost-compatible Data Vue, for ex­
ample, stands out because it kept me up 
and running during the power outages of 
hurricane Gloria some years back. But 
the DataVue's idiosyncrasies meant that 
I couldn ' t telecommunicate the work I'd 
done, thus negating one of the prime rea­
sons for having a laptop. 

Also-Rans 
Way back when , I had a brief flirtation 
with the almost-legible DG One, but I 
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decided that I really needed to be able 
to see what I was working on . Very re­
cently , I tried lugging a 12-pound VGA 
laptop, but decided my arms were al­
ready long enough . Other machines had 
great screens but nonstandard micro­
floppy disks or powerful CPUs but pric­
ey ROM-card software. 

Still other laptops seemed great in 
office settings, but they turned out to be 
usele on planes unless the person in 
front of me sat perfectly upright- if he or 
she tilted the seat back, it would fold the 
computer's screen shut. Palmtops were 
either too tiny to type on or too limited in 
use to fully replace a "real ' computer, 
even though they may excel at replacing 
paper-based pocket diarie , agenda 
booklets, and to-do lists. (And "excel" 
they do: A pocket computer such as the 
Sharp Wizard can be a perfect accompa­
niment to a full-blown portable.) 

No More Compromises 
This theme-having to make substantial 
compromises when computing outside a 
traditional office setting-has been con­
stant. Until now. 

Starting late la t year , laptops shed 
their last real technological hurdles. 
Smaller than ever, lighter than ever 
faster than ever, today's laptops (yes , I'm 
including the subclasses of notebook and 
palmtop computers) now truly can offer 
full-function portable computing with 
very few compromises. (Check out the 
cover story on the Compaq 386s/20 and 
this month's review of the Texas Instru­
ments TraveJMate.) 

But there 's still one persistent catch . If 
the new crop of laptops is making you 
think of taking the plunge, it's ome­
thing you should be aware of. 

It's human behavior-specifically, of­
fice decorum and the etiquette of busi­
ness meetings. Take notes on a piece of 
paper , for example and no one cares; 
take notes on a laptop , and the novelty of 
it can cause a commotion; the mere act of 
computerized note taking can pull a 

meeting offtrack-your use of a portable 
computer actually decreases productiv­
ity instead of increasing it. 

Ifyou are making a presentation there 
is a similar problem: Speak from notes 
and your audience will listen to your 
message- but refer to notes on a laptop 
screen, and for a few minute , at least 
some in your audience will pay more at­
tention to how you're delivering your 
message than to the message itself. 
That's a sure way to torpedo a presen­
tation. 

While tho e can be serious problems, 
there are smaller snags , too: Working on 
a plane , if you write a memo in longhand 
your concentration will be undi turbed. 
Try typing on a laptop, and you can ex­
pect friendly interruptions ("Heyl What 
is that? ' ) from your seatmate and from 
people walking by in the aj le . 

Problems Become Moot 
Of course, handwritten notes always can 
be rekeyed later. A speech given from 
note cards may well be better than one 
delivered from a laptop , because you 'll 
be able to walk around instead of being 
tied to a podium . And answering the 
question of curiou airline seatmates 
helps spread the word about computers 
and introduces a new set of users to these 
amazing machines . 

As more laptops move out into the 
world , the curiosity factor will diminish. 
and computers will become as accepted 
in boardrooms, on podiums, and in pub­
lic transport as they now are on desktops . 
But for now, the relative novelty means 
there will be some inconvenience, and 
you may not immediately get all the time 
and productivity gains you hope for. 

Personally , I think it ' s a small price to 
pay for the huge gains that are to be had. I 
cant imagine traveling without a lap­
top-and once you ' ve tried one of today ' s 
slick new machines, neither will you . 

-FredLanga 
Editor in Chief 

(BIX name ''flanga ") 





•Fly Ill bigger skies . 

Tir e 16" .lfo //i ync J, D and io• 5D monitors. 

0 111· larg st l1igh-1·esolutio11 color mo>1ito.-s. Digitally conti·olled . th 4D support· \"GA through /O'l4 x 76 . tire SD. up to 12 Ox 1024. 

It's a matter of space . And pace. 

Your ideas could use as much of both as they can get. Which is why 

you should consider upgrading to one of our larger MultiSyn e moni­

tors . Then you can add the best graphics accelerator you can find. The 

Multi Sync Graphics Engine·· Board, to name one prime example . 

Together, they'll increase your system's productivity immensely, by 
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Dorlt lool( nqw, but 
moving on 

Suddenly, IBM Personal System/2®s with the new IBM CD-ROM that giv s you the 
Micro ChannelN on desks everywhere are exhib­ torage equivalent of over 400 diskette on 
iting some pretty wild and 
wonderful tendencies. They're 
creating incredible on-screen 
presentations. Interactive tu -
torials with full-motion video 
and stereo sound. Graphics, 
text and animation in har­
monious coexistence. What 
makes it all possible is the 
multimedia capability of the 
IBM PS/2®with Micro Channel. 

MICRO CHA NEL 
MAKES IT LOOK EASY. 

The PS/2 itself i 
designed to put multimedia 
applications to their best use. 
Micro Channel ha always 
given the PS/2 extremely fast 
data rate and better 
multitasking capabil­
ities. But in multimedia 
applications, it really gets 
a chance to hine. 
The multilane highway 
design of Micro Channel 
Architecture is perfect for 
processing complex multi­
media applications. 
Mo t conventional 
PCs just don' t have 
the power or the 
data paths to do it at 
all. Plu , Micro Channel 
in the PS/2 lets you use 
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Research ne11·s and industry developments shaping the world ofdesktop computing 
Edited by D. Barker 

Minimalist Architecture Promises Speed, Chips That Can Mimic Others 

A ne\\' minimali t microproce or 
architecrure being developed by 

Teraplex (Champaign. IL) could lead to 
y tern that not only are fa ter but can 

emulate other pro e or architecture a 
we ll. Teraplex· Minimum In truction 

et Computer de ign u e . a it name 
implic . the minimum number of 
in tructions po ible to build a ba ic 
computer arch itecture. II C use long 
in t.ruction word to fetc h more than one 
operand at a time. and. according to 
Tempi x official . it proce se data 
ignifi antly fa ter than mo t current 

de ktop computer . 
Perhap an even greater benefit than 

peed i the MI C chip' ability 10 

imitate other proce or b mimi king 
thei r in truction with combination of 
it wn. Becau. e of it high peed. the 
proce sor can do thi quick!_ enough to 
attain ver good performance. the 
de igner ay . ording to Teraplex 
taffer . they ' ve built y terns that can 

directly ex cute M -DO program at 
aboUI -W1 time the peed of a 386­
ba ·ed machine running ac MHz. 

The in cruction u ed in the . IISC 

y tem are a ba ic a po ible (e.g .. 
add. multiply. logic hifc. e cape. and 
crap). MISC handle in truction that 
are common on current microproce ­
or . uch a move. by reading a data 

operand. hifting it by 0. and toring it 
to the in .. tructi n-fetch regi cer. The 
de ign al o u e a novel approach to 
floating-point operation : It fecche the 
number . unpack them into exponent 
and manti a. align chem. pa e chem 
through the integer unit. and then 
r align and repack them. Teraplex 
pre ident Philip M Kinney ay that thi 

P111 mrny tho e 3-D glasse . Texas 
l11srm111e11ts has prororyped a laser­
based display sysrem for projecri11g 
three-dimensional images rhm ca11 be 
1·ieH·ed from any angle. As in real life . 
rhe 1·isuaf per pec1i1•e of rhe imaoe 
changes 1rirh the 1•ieH·i11 angle. Don 
\Villiams. a de1•elop111enr engineer at 
Tl 's Complller Systems Laborawry. is 
sholl'11 here ll'i!l1 1he 011111iViell' 
display. de cribed in rhe company 's 
pme11t applicarion as "a real-time, 
muo-stereoscopic, m11!1ipla11ar 3-D 
di play y te111. " The di play 111:face 
is a 1ra11 tu ent double-l1elix di k 
rhat 's mounted 011 a roratin shaft. As 
the disk spins ( ar 600 1p111 ), a loH·­
po11·er la er beam passe over i1. This 
beam cans the disk i11 t-.ro dil11e11 ­
sio11s. bur. as Tl explain it. the eye of 
the beholder "fuses the discrete points 
of fig/11 painted 011 Ifie disk" i1110 a 
3-D image. The pi1111ing di k can be 
adjusted to change 1he si::.e and shape 
ofthe display space. either short and 
\\'ide or rail and thin. Resol111io11 of rhe 
laser scan11i11g system is abo111 750 by 
750 pixels. Th e prorotype as currently 
configured can displarfuff-color 
images ge11era1ed H·irh a 51111 
1rorkstario11. Tl is seeking parmers to 
de1•elop applicario11 thar use 1he ne1r 

di play teclmolo ·'" 
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This won't be the year for the debut 
of the certified 50- 1Hz i486. as it 
tum out. Intel officials ha e 
conceded that the top- peed model of 
the i486 processor won ' t be ready 
until next year. The orig inal target 
date for the i486/50 wa '·by the end 
of 1990... An In tel spoke per on said 
it now looks like " ometime in 
1991." That means announcements 
of 50-MHz i486 machine should 
begin any day now. 

So wh ile Intel keeps working on the 
50-MHz i486, a young California 
company is chilli ng out. Velox 
Computer (Santa Clara. CA) claim 
that it can speed up an i486 just by 
refrigerating it. Velox says it Ice 
Cap module allow i486s to run 50 
percent fa ter than their rated peed . 
A 33-MHz i486 can run reliably at 
50 MHz, according to Velox presi­
dent Mel Snyder. The Ice Cap is a 
refrigeration module, about 3 inche 
tall , that fit on top of the proce or 
in a conventionaJ microcomputer and 
cools it to 0°C. It u es a otid- tate 
them1onic element to combat the 
effects of heat. Active cooling ha 
been used in mainframe for year . 
but it ' rare in microproce or 
application . So far, Snyder . ays, hi 
company ha sold modules LO about 
40 firm , includ1ng Digital Equip­
ment and Everex. Everex isn ' t 
planning any products that u e the 
cooling tower. but a pokesper on 
said it ' playing with it "to ee what 
50 MHz does." 

The techno-legal moras of cloning 
Intel's 386 CPU has bewitched and 
bewildered ome chip maker . But 
Integrated Information Tech­
nology (Santa Clara. CA), wruch 
already makes its own ver ion of 
Inter math coproce or , confirms 
that it is working on a replicant 
of Intel's top-of-the-line CP s. 
"We do have an R&D program LO 

do a 386/486-compatible product." 
ITT president Chi-Shin Wang told 
BYTE. It will be a stand-alone CPU 
that' s code-compatible with Inter . 
Wang aid. Although Wang would 
not say when that chip will be ready, 
source say that it ' likely to appear 
sometime in 1991. As for potential 
legal problem , Wang aid. "In our 
de ign we can get around [Inter s] 
patents." 

technique on the Teraplex 32-bit CMOS 
de i!?n is about as fas t a on a MIPS 
R300o RISC proces. or with an FPU. 

One advanta2e to u in !! such ba ic 
in truction i that they can be com­
bined a ily to form more complex 
in tructions. A a result, the MISC 
de ign can emulate other proce or . 
Teraplex officials ay they have 
checked thi with a system runni.ng MS­
DOS program and have test y terns 
that can run MIPS and SPARC pro­
grams. Teraplex i al o in vestigating 
running Motorola 68000 code. 

One of the big advantages of the 
MISC design i that it doesn't require 
instruction decoding . nencoded 
in truction word directly control the 
hardware of the ch ip. The current 32-bit 
design from Teraplex u e a long 
in truction word (LIW) technique that 
fe tches 128 bit at a rime. The fi.r t 64 
bit tell the control unit and uni er al 
functional unit what to do with the other 
64 bit , which are two operand . The 
benefits of thi s technique include the 
elimination of microcode and decoding 
circuits , as we ll a the ability to proce 
larger amounts of data more quickly. 
Tbe current design i capable of 
operati.ng at about the equivalent of 60 
VAX MIPS, accordi ng to McKinney. 

The MISC approach minim1zes the 
use of clock cycle . which help to 
eliminate waiting period required to 
make sure that all ignals are ready 
before i uing a clock. The control and 
fu nctional units that handle proces ing 
are designed to filter in tructions 
through without rigidly timing them. 
McKinney de cribe thi de ign a a 
·'big Pachinko machine.' ' after the 

Japane e arcade mach1ne that filter and 
bounce hundreds of ball beati ngs 
through metal pins. 

Teraplex program its chip u ing 
compilers and a language called 
Teraplex Intermediate Language 
Interface. Thi is a high-level assembly­
like language for an imaginary seria l 
proce or. It i expanded by the TTLI 
compiler into direct machine in truc­
tion . Higher-level languages like C are 
first compiled into TTL! for execution. 

Teraplex plan to begin prototype 
production of chips by the end of the 
year and hopes to have commercial 
workstations and desktop computers 
ba ed on the chip in the fourth quarte r 
of 1991. Company official say they 're 
deaUng with everaJ thi rd parties to 
de ign computer systems around MISC. 

Teraplex i not the only company 
involved i.n re earch in thi area. There 
are a few VLIW SPARC systems in the 
work . and British computing pioneer 
Clive Sinclair i rumored to ha ve 
developed a imilar processor with a 
96-bit in truction word, a design that 
ource ay can emulate exi ti ng m1cro­

proce or . 
Some experts have predicted that 

arch itecture u ing long (and very long) 
instruction word might super ede RISC 
de ign . By combining th1s technique 
with a minimal in truction et, Teraplex 
is attempting to bring about two design 
revolution : raisi ng peed linuts, and 
developing proce sors that can im1tate 
other proce ors. The lauer goal of 
proce sors that can share binary code 
could herald true interoperability among 
computers of different de ign . 

- Owen Linderholm 

Montana Researcher Claims Optical Processor 

A researcher at the Rocky Mountain 
Re earch Center (Mis oula. MT) 

ay he ha developed the fir t working 
optical logic device, capable of per­
formi ng the Boolean operati ons that are 
basic to the electron ic transi tor. 
According to John Hait. he ha de igned 
a hologram-a photographic recording 
of a pattern of light beams- that can 
accept two beam of light a an i.nput 
ignaJ and return a ingle light beam as 

an output. This form the basi for an 
inverter or amplifier that can perform 
exclusive-OR and OR operation , 
among other . 

Hait told BYTE that ··a patent search 
ha not turned up" any comparable 
device . Although some researchers 
have written off the pos ibi li ty of 

performing logic operation en tirely 
with optics. Hai t claim that his 
invention form the basic building block 
for de igning purely optical computers. 
Hait' "optical tran istor" performs the 
logic functions optically. thereby 
eliminati ng the need for expensive 
electronic logic device such a gallium 
arsenide ubstrate which are neverthe­
le slower than the equivalent optical 
device. Ha1t ay hi optical tran istor 
could fom1 the ba is for optical RAM 
ystems. regi ter . multiplexers and 

demultiplexer , and other standard 
computer components. 

Hfilt says he demonstrated his logic 
hologram in a laboratory at Montana 
State University in Bozeman. According 
to a lener from an MSU pby ic 
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Ittakes less to crackCand 
Assemblerthanyoutl • 

• 

With new Microsoft QuickC' and QuickC 
with QuickAssemble( mastering the hard-core 

stuff is so easy it's almost 
criminal. You see, the 
Quick environment in­
cludes what we call the 
QuickAdvisor, an inter­
active, hypertext manual 
that furnishes answers 
on demand. As in on-line. 

While yrnire programming. 
QuickC Compiler and 

QuickC with QuickAssembler 
also include the new language features found in 
the Microsoft C 6.0 Professional Development 
System. So you'll find yourself in quite a powerful 

position. And, at the same time, you'll be assured 
of upward compatibility with both of these prod­
ucts' professional counterparts. 

Which means there's no need to trash any 
of your existing code. 

Plus with the QuickC with Quick.Assembler 
Development System, Cand Assembler are totally 
integrated. Ensuring easy access to the features 
you need to develop powerful applications. 

To fmd out how easy it is to tap C and 
Assembler or to upgrade call (800) 541-1261, 
Dept.L91.You'll find we offer the right combination. 

MiclOsofl• �
Making it all make sense­











That' Intel ' . And our 
new family of Math 

CoProce or i faster­
up to 50% for the 2 XL. 

In fact orking ide b ide with the Intel 
microproce or already in ide . our computer 
an Intel Math CoProce or can increase the 
peed ofyour preadsheet graphic , CAD and 

database progran1 by a mu has -00%. That 
good to know. 

And the fact that it' made b) Intel i al o 
oood to know. 

Becau e Intel developed the fit t Math 
CoProce or in 19 2 and we·ve hipped 
million ince then. Each one i manufactured 
b Intel in the world ' mo t advanced logic 



facility, and then tested and retested against an Literature Packet #F6 on Intel s new and im­
exacting set of oiteria. proved Math CoProcessors. And put an Intel 

And we can guarantee that every Intel Math CoProcessor inside your computer. It's the 
Math CoProcessor lives up to the indu try only one with the Intel name to live up to. 
hardware standards we helped develop, 
delivering the same re ults regardle of what intel 
type of computer you're doing calculations on. 

So call Intel at (800) 538-33 3. Ask for The Computer Inside'." 
©1990 Intel Corporation. 386 and 387 are trademark of Intel Corporation. 
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Eager to get the software develop­
ment ball rolling, Quarterdeck ha 
provided ''key developers .. with 
alpha toolkits for Desqview/X, 
which combines the company· s DOS 
multitasking ystem with the X 
Window System. The two available 
kirs support development for 
Desqview/X using standard XI I 
libraries and OSF Motif librarie . 
They are " table enough" for devel­
oper to begin application develop­
ment cycle , Quarterdeck aid . The 
company plan to oon relea e a kit 
for Xview, ba ed on Sun ' s Open 
Look. De qview/X is uppo ed to be 
commercially ready in early 199 I. 

Japanese companjes are apparently 
planning to produce the next two 
generations of DRAM chips on 8­
inch ilicon wafer . Becau e bigger 
wafer yield more part , thi hould 
re ult in faster production of 4- and 
16-Mb DRAM through bigger 
volumes. An 8-inch wafer of ilicon 
has nearly twice a much urface 
area a the 6-inch wafer now 
commonly u ed. According to 
report from Japan, Toshiba is 
expected to tart it 8-inch line for 
4-Mb DRAM oon. NEC plans to 
tan te ting this year or early next 

year and expect to have it 8-inch 
line operational by 1992. 

According to figure from the Japan 
E lectronic Indu try Development 
A ociation, half of the 327,000 
laptop computer old in Japan this 
spring (April to June) were o f the 
notebook ariety. 

Incompat.ibilitie between applica­
tion running under various lntel­
ba ed version of nix should be 
eliminated by the new edition of the 
Intel Binar_ Compatibility Specifi­
cation. Intel. AT&T, and The Santa 
Cruz Operation ay they ' II collabo­
rate on a new specification that will 
enable developer to write but one 
ver ion of an application instead of 
one for each Unix variant. Develop­
ers working with AT&T nix 
Sy tern V/386 relea e 3.2 or 4.0, 
SCO Unix System V/386, SCO 
Xenix 386. or Open Desktop will be 
able to have their application run 
under any 386- or i486-ba ed 
operating y tern that complie with 
the new binary specification. 

axle: projecting from two oppo ite 
corners. Then Tl u e a combu tion 
proce to remove the mate1ial under 
rhe main body of the mirror . The result 
i that the mirror are uppo11ed only at 
two comer and can swi vel freely. TI 
officials admit that thi manufacturing 
process i complex, but the company 
hope to eventually produce 2-D array 
containing thou ands of mirror . The e 
could be used in a new type of video 
di play . 

TI ' first application of the technol­
ogy will be in a printer. The company 
has created a chip that contain 840 
mirror arranged in a linear array. The 
DMD chip will be u ed omewhat like 
an LCD array in ome page printer . 
electively letting tiny beam of light hit 

a xerographic print drum. TI ay that a 
DMD printer will have 10 percent fewer 
moving parts than an equivalent la er 
printer. Tl al o claim that the DMD 

chip will be cheaper to manufacture 
than a large LED or LCD array. 

Because it can horten the amount of 
time that a mirror is "on" for each 
pixel , the DMD chip will enable a 
printer to generate variable-size pixels, 
thus producing true gray scales. By 
contra t a la er beam mu t scan across 
an entire row of pixels and conceivably 
ha less time on each pixel in which to 
vary it brightness. 

The fir t DMD printer will be u ed in 
one of TI' s most uccessful printer 
markets: the airline industry. The 
device will be u ed to print the new 
ATB (automated ticket/boarding) 
tickets which look somewhat like 
computer punch cards. TI claim that 
uch a printer will be able to output 40 

ticket per minute at a re olution of 240 
dpi. Tr officials say they're not sure 
when thi new printer will be avai lable. 

- Rich Malloy 

AMO Accelerates RISC Line with FPU 

A dvanced Micro Device ay it 
new 32-bit RISC proces or, the 

Am29050, will significantly peed up 
uch device a color la er printer 

graphic board , optical character recog­
nition canner , X Window System 
termi.nal . and imaging sy terns. To 
create the n w hip, AMD has e en­
tially added a pipelined FPU to it 
29000 proce or, currently embedded in 
many graphic -inten ive product . 
including pple' Macinto h Display 
Card 8•24 GC, in which it accelerates 
Quick.Draw creen-drawing operations. 

Running at it peak of 40 MHz. the 
29050 can perform arithmetic opera­
tion IEEE-compatible ingle- and 
double-preci ion) at a top peed of 80 
MFLOPS, AMD claim , putting it in the 
ame MFLOPS league a lntel' i860. 

The new chip i code- and pin-com­
patible with the 29000. o application 
tai lored to that proce or will be able to 
run on the 29050 without any change . 
AMO says. In ·'floating-point-intensive 
situation ... tho e application will be 
fa ter "by a factor of four .. according ro 

an AMO spoke per on. The crup ha a 
64-entry memory management unit, a 
1024-byte in truction cache upport for 
burst-mode acce . and a three-address 
in truction architecture. The processor 
will be available in 20-, 25-. 33-, and 
40-MHz model . 

Although Apple ha n't yet committed 
to u ing the new AMD chip, a member 
of the graphic hardware design depart­
ment aid that the company would like 
to have the floating-point capabilities 
that uch a proce or will offer. "With 
floating-point , we cou ld do ome of the 
tran forms for 3-D drawing fa ter," he 
said. "Quick.Draw is JOO percent integer 
right now. but if we wanted to go to 3-D 
coordinates if we wanted Quick.Draw to 
have a 3-D architecture, floating-point 
would be nece ary.' Apple officials 
have aid one rea on they put the 29000 
on the 8•24 card i it '·growth path"· in 
other word , because they' re plug­
compatible. future member of the 
29000 family could easily replace the 
current chip . 

- D. Barker 

Intel Designs an SX for Laptop Computers 

I ntel (Santa Clara, CA) has de eloped 
a new ver ion of it 386SX proce or 

that' built for laptop and other 
portable computer . The new 386SL 
Microproces or SuperSet i e entially a 
rnicroproce or with a chip et to back it 
up. The 386SL includes critical design 

change that extend the 386 architecture 
to add advanced power management 
feature at the proces or level. 

The SuperSet consist of the 386SL 
proce or and the 82360 UO chip. The 
chlp operate at 20 MHz only, matching 
the highe L peed of the 386SX, which 
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National Design, Inc. (Au tin , TX , 
plans to bring out thi month a 
TMS34020-based VGA card with 
the !owe t price we· ve seen yet on a 
board u ing Texas In trument · 
latest graphic proce sor. The new 
Volante board will ell for $995, 
according to an DI official. The 
card i designed to work in different 
graphics environments, including 
Windows, 8514/A, TIGA, theX 
Window System, and CGI. The 
boards will also hip with AutoCAD 
driver from Panacea. 

Share or LAN? The Multiuser DOS 
Federation ls promoting multiu er 
PC a an alternative to LA . One 
MDOS member ay it' ..a myth" 
that LAN are the only way for 
group of computer u ers to work 
together. The organization hope to 
establi h standards for multiuser 
computing. Among the charter 
members are repre entatives of 
Digital Research , Theo Software, 
SunRi er, DigiBoard, Alloy , and 
Viewport International. 

The National Institute of Stan­
dard and Technology say it 
Computer Security Bulletin Board 
i now much easier to access and 
navigate. The board i a ource of 
information on computer ecurity 
from bibliographies of article to 
listings of eminar . The lST al o 
posts infomiation on incidents such 
a vim attacks. To connect with the 
BBS dial (30 l ) 948-5717 (at 2400, 
1200, or 300 bp ; 8 data bit ; no 
parity; l top bit). To connect with 
the help quad, dfal (30 I) 975-3359. 

Paper is still the primary informa­
tion storage medium, according to 
a urvey of information manager 
conducted by Du Pont (Wilmington. 
DE). Almost half the polled atten­
dees at the As ociation for Informa­
tion and Image Management 
conference said they u e hard copy 
a their main means of toring 
document and drawing . About half 
that many said they u e microfilm 
and aperture card . Only 11 percent 
u e optical disks, but 40 percent said 
they see rewritable optical di k a 
the next big thing in torage. A for 
their biggest management challenge. 
almo t half aid it' finding cbe 
information they're looking for. 

the 386SL clo ely re embles in per­
fonnance term . Intel ha added a 
hardware-level interrupt and a new 
memory-addre pace. The e are 
reserved for a new interrupt, called the 
ystem management interrupt (SMI). 

Using a sy tern management handler. 
hardware companie will be able to 
acces reserved y tern management 
memory and UO addresse . 

The SMI allow uspend and re ume 
operations, peripheral tandby, CPU 
peed cono·ol. uninterruptible power 
upply capabilitie , and programmed 

exten ions by OEM to cover almo t 
any other imaginable power manage­
ment activity. De pite thi extra logic 
that can remove proce or time from the 
operating ystem, Intel claims that the 
386SL outperf01m a 386SX. 

The 386SL include a main-memory 
ub y tern controller with a 32-MB 

addre pace, an EMS 4.0 memory 
controller, an AT bus controller, a fuU 
cache controller, and support for the 
80387SX math coprocessor. The 
companion device, the 82360SL, 

supports CPU, memory, and peripheral 
function , as well a providing program­
mable feature to manage power to 
prolong battery life. Intel provides a set 
of low-power support logic chip . 

The 386SL and 82360SL are sold 
eparately and co t $176 and $45, 

re pectively, in quantitie of 1000. 
The new SL line signifie that Intel i 

tarting to attack the chip set market. 
Several companies currently ell chip 
ets that offer many of the power 

management feature of the 386SL in 
upport logic device designed to be 

u ed with the 386SX. However Intel 
ha omething those companies don't: 
the ability to tie tho e feature into the 
proces or itself. Intel ay its approach 
to power management is inherently 
safer than that of the chip et manufac­
turers becau e the 386SL i n"t having to 
continually fight for control of memory, 
intem1pt , and the CP with the 
operating ystem and appljcations. The 
new chip set hould lead to laptop with 
longer battery lives by late next year. 

- Owen Linderholm 

New Material Could Ease Pains of Chip Making 

T hey ' re called arylaced poly (p­
phenylene sulfide) (APPS) 

polymers, and they cou ld change the 
way microcircuit are made. Re earch­
er at the niver ity of California at 
Berkeley ay the e new materials could 
greatly reduce the time and complexity 
involved in fabricating chip . 

Building microchip i a tediou 
proce that take as many as nine tep , 
including coating ilicon lice with 
ilicon oxide and a pbotore ist polymer, 

ma king off the area that are to become 
electrically conductive from tho e that 
aren't, printing the circuit pattern onto 
the siUcon, expo ing thi sandwich to 
light (photolyzatio11 ). etching away the 
nonconductive silicon oxide, and 
stripping off the photresi t. 

But with the e new polymers, that 
proce can be implified '·to two or 
three teps, •· ay Berkeley chemi try 
profe or Bruce ovak. The new 
polymer nonnally function as in ula­
tors, but the Berkeley team led by 

ovak di covered that when the 
materials are expo ed to light, they 
become semiconductors· masked-off 
area remain in ulators. Thjn films 
made of APPS can be laid over a circuit 
pattern and mrned into microcircuits. 
with the expo·ed area working as 
conducting wire · . The thin film 
basically becomes a microcircuit after 
being photolyzed, o no additional 
proce sing i nece sary, Novak says. 
Because the photolyzed films are 
capable of conducting electricity chip 
makers would no longer have to use 
ilicon wafer ; APPS film could be put 

down on different kind of material . 
APPS films could also end up on 

your computer screen. Becau e the 
films are so thin (0.25 micron) and 
optically transparent, they could be 
painted directly on the creen, like a 
coat of microcircuits. Current running 
through the circuits would generate 

isual pattern , ovak ay . 
-D. Barker 

ARE YOU AN INNOVATOR? Ifyou, your company. or )Olli' research group is 
working on a new rechnology or developing producrs thar will significantly ajfecr 
the world ofmicrocomputing, we'd like to wrire about it. Phone the BYTE news 
departme/1/ at (603) 924-9281 . Or send a fax to (603) 924-2550. Or write 10 us at 
One Phoenix Mill Lane, Peterborough, NH 03458. Or send E-mail to "microbytes" 
on BIX or to "BYTE" on MCI Mail. An electronic version ofMicrobytes, offering a 
wider variety ofcomputer-related news on a daily basis, is available on BIX. 
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In Redondo Beach, 
California . .. 

You'U find breathtaking ocean views. 

sensational surfers and Gateway 2000 
computers. 

Dive ' Surf. famou for BodyGlove 

customer in California. Dive ' Surf 

Computer Sy rem Manager Graham Pask 
cho e aGateway25 MHZ 386 machine for his 
network erver. The y tern run point-of- ale. 
inventory control. \ ord proce ing and desktop 
publi hing software. 

''I decided to buya Gateway 2000 system 

because they had everything I wanted for a 
good price." aid Graham. "But what reaU 

impre ed me wa the ervice. I had a problem 
with my3 in inch drive o they em me a new 
drive the very next da ." 

Graham aid he wa o happywith his 
Gateway ystem at work that he bought a 
Gateway 2000 25 HZ 386 Cache machine for 
his home. 

Umil well afrer sunser. surfers ride rhe big 11·a1·es 0111/ie 

Pacific Ocean near Redondo Beach.Califorma. 





In Bradford, 
Pennsylvania • • • 

You'll find a charming small city nestled in 
the Allegheny ational Fore t. The city's most 

prominent local bu ine i the Zippo 
Manufacturing Company. where you'll find 18 
Gateway2000 computer in u e. 

windproof lighter made famous during the 
econd World War although todaythe 

company's product line include many other 
specialty adverti ing items. Fred Gronemeyer, 

Systems Analyst for Zippo, cho e Gateway 
2000 a the company' tandard PC. 

"We needed to et tandards for PC' and 
oftware to make the mo t efficient u e of these 

tools." Fred remarked. "We tarted out with 

PC's from different manufacturer . but once I 
tried Gatewa I wa convinced we could get the 
highest quality. most reliable machine at the 

best price from Gateway2000. I was also 
impressed by my ale man and the tech support 
people I've dealt with at Gateway." 

Fred aid b the end of the year Zippo will 
be running every y tern Gateway 2000 makes, 
from 286's up to a 4 6 and everything in 

between. 

Main Street , U.SA .. is located in Bradford. Pennsylvania. 



And In New York 
City ... 

You'll find your ense overwhelmed by 1he 

coumless sigh1s and sounds of 1his one-of-a­
kind city. And of course you'll find 1housand 

of Ga1eway 2000 compulers here. 

independent record producer and engineer Jim 

Rondinelli . Jim u es his Ga1eway 2000 386SX 
wilh a ophis1icated player piano equencer 10 
compose mu ic. 

"The oftware I u e is written for !he Mac and 
for IBM compa1ibles," Jim said, "but it runs 

much better on IBMcompatibles. And ii run 
bes! of all on my Ga1eway. l travel often and 
I've u ed my software on a 101 of 01her 
machines. They don'1 even compare wi1h m 
Gateway 2000." 

Jim said he bough! his Gateway 2000 becau e 
it was equipped for the real world wi1h ample 
harddrive capacity and RAM, bolh ize of di k 
drives and color VGA graphics. 

"It's the fas1es1file lransfer computer I've 
ever used "coniinued Jim, "plus it ran righ1 out 

of the box. One afternoon and I wa fully 
functional on a brand new sysiem ." 

The streets ofManhattan are a constant blllr ofactfrity. 



Near Camp Verde, 
Texas . .. 

You'll find the magnificent Hill Councry of 
Texas with ranlesnakes, prickly pear cactus and 
huge cattle ranches. You'll also find Larry 

Mahan and hi Gateway 2000 computer. 
Larry Mahan i to rodeo what Jack icklau 

is to golf. He i Six 
Times World Champion 

All-Around Cowboy and 

i a member of the 
Cowboy Hall of Fame. 
But Larryal o runs 
acattle and hor e ranch 
and i involved in a 
we tern apparel 

manufacturing company 
and a new Southwestern 
food company. His 
Gateway 2000 20 MHZ 

386 y tern i an integral 

pan of hi busine 
operation . "We run 

cow and calf oft\ are for 
our Longhorn cattle herd." Larry aid. "You 
can't reall manage a live tock bu ine 

efficiently wi thout it. Plu we do accounting, 

preadsheets and word proce ing on our 
Gateway 2000 computer." 

A ked why he cho e Gate\ ay 2000. Larry 
aid. 'The had the be t f eatu re and price - and 

I thought acomputer compan that puts pictures 
of cattle in their ad had to be my kind of 
people. And I wa right. The people I've talked 
\ ith at Gateway 2000 are hone 1-10-goodnes 
nice folk . It' a plea ure doing bu ines with 
them." 

Larry Mahan raises regis1ered Texas Longhorn caule. 









LETTERS �

Computer-Aided Independence 
As a disabled computer user, I would like 
to thank you for " Opening Doors for the 
Disabled" by Joseph J. Lazzaro (Au›
gust). Lazzaro provides an invaluable 
service by making more people-both 
disabled and nondisabled-aware of the 
full scope of adaptive technology. 

He and I both have a vital interest in 
this area, since without adaptive technol ›
ogy neither of us could function as inde›
pendently as we do . I am a quadriplegic , 
and I work (and play) on a computer 8 
hours a day using the Magic Wand Key›
board , a miniature IBM-style keyboard 
that my husband originally designed for 
me . This keyboard works with a wand 
and requires no strength or dexterity . We 
now sell the keyboard, and earlier this 
year , our company was awarded a grant 
for $30,000 from the New York State 
Science and Technology Foundation for 
projects relating to the keyboard ’ s use as 
an educational/vocational tool . 

Anyone interested in obtaining infor›
mation on adaptive computer technology 
shou ld contact the Trade Center in Madi›
son , Wisconsin , at (608) 262-6966, and 
the IBM National Support Center for 
People with Disabilities in Atlanta , 
Georgia, at (800) 426-2133. 

More articles like Lazzaro’s are need›
ed to reveal exactly what is available and 
how profoundly computers can affect a 
disabled person ’ s life . At stake are not 
spreadsheet performance and network›
ing capabilities , but basic needs of self›
realization . 

Susan Crouch 
Spring Valley, NY 

Wolf in Fly’s Clothing �
I enjoyed " The Flight of the Bee Wolf" �
by Ben Smith (June). �

I would like to suggest one correct ion. 
The bee wolf is not a fly , which would be 
found under the order Diptera . It is found 
in the order Hymenoptera , which con›
tains sawflies , parasitic wasps , ants , 
wasps, and bees. 

The bee wolf, taxonomically , is lo›
cated under the family Sphecidae , sub›
family Philanthi11ae, tribe Philamhini , 
which contains 29 species in North 
America. They are also known as bee›
killer wasps . 

I do not want to take away from your 
efforts to produce interesting articles . I 

and Ask BYTE 

just wanted you to know that entomolo›
gists do read BYTE through to the last 
page . I have a great fascination for both 
insects and computers. 

Harry L. McMenemy 
Memphis , TN 

IBM Bashing? �
Am I the only one who finds Joel S. Mos›�
kowitz’s Stop Bit (" Quest for a Mouse›�
ball " July) just a wee bit strange? �

First , he blackmails IBM into giving 
him a brand-new mouse- just because he 
Jost the parts of his old one-or else he ’ ll 
write a big expose about the fact that this 
part does not have a part number! For the 
nuisance value and for gracious customer 
relations , IBM accedes to his " request. " 

And then he writes the article anyway. 
This , from a lawyer? First blackmail , 
then breach of contract? No wonder the 
world delights in telling jokes about the 

WE WANT TO HEAR FROM YOU. Please 
double-space your leuer on one side of the 
page and include your name and address. 
Leuers two pages in length or under have a 
be11er chance ofbeing published in their e11­
tirety. Address correspondence to Le11ers 
Editor, BYTE. One Phoenix Mill Lane , Pe­
terborough, NH 03458. You can also se11d let­
ters via B/Xmail clo "editors. " 

Your letter will be read, but because ofthe 
large volume of mail we receive, we can11ot 
guaramee publication. We also reserve the 
right to edit fellers. It takes about four months 
from the time we receive a le11er until we pub­
lish it. 

greed and venality of the lega l "pro›
fession. " 

Lucien R. Greif 
Chappaqua , NY 

Bridge Work 
In Jon Udell s review of a program cal led 
Bridge ("Windows Shopping: 3.0 Appli ›
cations Take Shape," July) , he states that 
the program " activates the clock, ... re›
sizes it , and moves it to the lower right›
hand corner of my screen.... There ’s no 
straightforward way to do this on a Mac 
or in any of the Unix graphical user 
interfaces. ’ 

This, at least with respect to Unix , is 
false. Put the following line in your log›
in or profile file: 

xclock -d i spl ay un ix: O. O - geomet r y 
50x50-50-50 & 

This line will load an xclock , using 
Unix-domain sockets , on screen zero of 
display zero with a window size of 50 by 
50 pixels and the window placed in the 
lower right-hand corner of the screen . If 
xclock follows the lnter-Cliem Commu­
nications Con ventions Manual (and as 
an X Consortium-distributed demo, it 
ought to), then it will pop up under any 
comp liant XI 1R4 window manager 
without your intervention. 

Garrett A. Wollman 
South Burlington , VT 

What you say is true: An X Window Sys­
tem manager can indeed comrol the ini­
tial size and location ofan application 's 
window. My clock example, in retro­
spect , wasn 't well chosen. (Even under 
Windows, there is no need to resize the 
clock 's window, since the clock can up­
date its displa y while running as an 
icon.) The more interesting capability of 
Bridge, as I pointed out, is its ability to 
launch and interact wirh a collection of 
graphical applicario11s under program­
matic control. A Bridge program can, for 
example , launch a spreadsheet and a 
word processor and then cut a range of 
numbers from the spreadsheet and paste 
them into the word processor. Bridge uses 
graphical programs as components of 
meta-applications, just as Unix shell 
scripts and DOS batch files use com­
mand-line programs. 

Nothing precludes the i11ve11tion ofsuch 
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a graphical scripri11g la11guagefor X Wi11­
dow. bw it's my 1111derstandi11g that it 
hasn 't happened yet. I have no doubt that 
resourceful X Window aficionados will 
soon bring g raphical user interface 
scripting 10 Unix. And, of course, Mac 
usu are anxiously awaiting 1he scrip1ing 
features promised for System 7. 0. 

-Jon Udell 

E DI E •planation 
I am cu riou as to how author Roger C. 
Alford arrived at the conclusion that no 
one use hard ectoring ( .. The Evolution 
ofESDI. " June). 

Where l work, we u e large ESDI 
drives from Fujitsu and Micropoli . and 
controller ca rd from SMS Tech nologies 
and PSI Technologie HyperStore). and 
everything we buy i hard- ectored at the 
factory. In fact, on the SMS Omti8640 
and 1he HyperStore . no option ex ists for 
ofc ectoring. 

Although oft ectoring is preferable, 
hard ectoring eem to be the norm . 

Dave Harrison 
Los Angeles, CA 

My sta1eme111 that hard sectoring is nor 
generally used in ESDI implementations 
is incorrect. As you point out, hard sec­
toring is still common in modern £SDI 
implememations. The important thing to 
nore is thar ESDI supports both soft and 
hard ectoring. I apclogi:.e for any confu­
sion this may hm·e caused. 

- Roger C. Alford 

Corvus Responds to Review 
BYTE reviewed our Ready et in its 
Product Focu " •etworks of Peers" 
(June). We would like to addre the 
complaints of your editor . 

In the cabli ng connections for the ! ›
megabit-per- econd Ready et. you open 
a tap box and in ert pretinned wi re into 
a punch-down block . While thi is more 
difficult than plugging the cable directly 
into the tap box (a you do with the 4›
Mbps ve r ion). it i no more difficult 
than plugging in a stereo speaker. 

In the ver ion that BYTE tested. it is 
true that Ready et did not supporc sector 
size la rger than 512 bytes for volumes 
larger than 32 megabytes. Thi ha been 
changed in the latest ve rsion which 
hipped in June. 

If you type in connection from the 
command line . the yntax ha one more 
parameter than the standard MS- ET 
syntax that most other y tern use . How›
ever, the Ready ec manual in no way ad ›
vise user to type in con nection tring 
from che command line. Ready et pro›
vides a sim ple menu program called 

Quick Connect that eliminates typing in 
command-line string . And si nce Quick 
Connect provides the option of auwmat i›
cally making the connections after every 
reboot, there is no need to ge.nerate batch 
file for connection loading. The BYTE 
editors seem 10 have overlooked Quick 
Connect. 

It is false that there i no way to change 
node or u er name . You ca n change 
them u ing NetView, another network 
management program that the BYTE edi›
tors overlooked . 

It is incredible that the BYTE editors 
did not notice the print pooler . The print 
pooler is automatically set up on the 

first server. and it can be set up u ing 
Quick Connect on any other node a 
wel I. The queue manager was left out of 
the original Ready et 1-Mbp version , 
but it ha alway been available from 
Corvus on the technical-support BBS. It 
is currently available in the 4-Mbps and 
the new I-Mbps versions . 

Ready et is designed for use in a 
small office environment by people not 
familiar with network operation. I am 
ure that the BYTE editors try very hard 

to be fair in their evaluations. but per›
haps their technical proficiency Jed them 
to overlook ome of the features that have 
been included for the novice. 

Janel Killheffer 
Marketing Manager 

Con·us 
San Jose, CA 

We agree that you don 'r need an elecrrical 
engineering degree to install Ready er 's 
/-Mbps tap boxes. Still , these were the 
011/y no11111odular co1111.ec1ia11s that we en­
countered in the review. We don 't 1111der­
srand why the entry-level version of a net­
work advertised as "selfi11s1alli11g " does 
not s11pply modular connectors. 

We are glad to hear that the latest ver­
sion ofReady el can work with non-512­
byte sectors and volumes larger than 32 
MB. More and more vendor versions of 
MS-DOS have such characteristics: it is 
critical ro support rhem. 

ft is true that Quick Connect automates 
connections, and that you can specify 
those connections by way of a menu sys­
tem. However, you use thar menu sys1em 
to piece together connection strings ex­
pressed in terms of concepls (i.e . . plugs , 
sockets , and modules) that confused us 
and that we think will confuse no ices 
even more. 

We didn 't say that Ready et won't let 
you change the defaulr user names-it 
will. We did not find a way ro change the 
names of workstations and printers. We 
raised this question with a Corvus repre­

senratil'e. He t0ld us that primer names 
are indeed fixed and that 11orkstatio11 
names can be modified only by means of 
a workaround . 

We are glad that the / -Mbps version of 
Ready et 11011• includes the queue man­
ager. It was . as yo11 say, left out of the 
original I -Mbps version , and we did not 
receive a supplememary copy by press 
rime.- Jon Udell and Rob Mitchell 

The Problem with Toner �
We would like to clarify cwo points about �
the Kyocera F-J OOOA laser printer re• �
viewed in your Jul y Product Focu s. �
.. Lase r Printer Get Per onal. " �

From the article’ na rrative. it is clear 
that the fir t toner was insta lled incor›
rectly. The toner i never opened and 
poured into the hopper a de cribed . A 
in tructed on the top of the cartridge, you 
place the cartridge in the developer and 
keep it there unt il it is empty. Once the 
cartridge i locked in place. you pul l a 
Myla r strip from the right to relea e the 
toner into the developer. 

We trongly believe that by manufac ›
tur ing the ent ire printer, includi ng the 
engine. we can maintain the highest level 
of quality in our product , for which 
Kyocera ha been recognized for over 30 
year . Thi quality ha al o been recog›
nized by both ni ys and Manne mann 
Tall . which cho e to u e our printer en›
gine . 

Michelle Chri tian 
Marketing Communications Manager 

Kyocera Unison 
Alameda , CA 

We did follow the procedure you describe. 
We locked rhe toner imo place, pulled the 
Mylar strip. and released the t011er int0 
the developer. We 11·ere then required ro 
remove the toner receptacle before re­
placing the hopper. Ar tha1 poi111 . 11·e 

were exposed to any loose toner left in the 
receptacle. That \\'OS th e difference. 
Primers using the Canon engine elimi­
1wred the need ro deal ll'ith the toner at 
all. £\'en among those primers requiring 
separate toner, the Kyocera Unison mod­
el was the only one that didn 'r leave the 
toner receptacle a11ached 10 rhe toner 
cartridge. With the other printers. yo11 a1­
1acl1 the toner and p11/l 1he strip, and the 
dirt \' work is done. 

We can see the adva111ages ofmanufac­
iuring the emire primer. We just think 
that b11yers sho11ld make sure rhat ex­
pendables (e.g., roner and drum) and up­
grades are readily available. In general, 
third-party support adds value 10 any 
product. 

- Stanford Diehl and Stan W zola 
COllli/1111.'d 
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There are 
three ways 

to get 
everything 

· youexpect 
fromala5er 

printer. 

I'ri11/£n·. (,(Jmjm/e1:'" I 'erijJl}(:ral'" 
0JjJie1:'" 'f.itJe11rile1:,· aJ1d Fr1c,'imi/£{\' 

Panasonic �
Office Automation �~� 

When you want corporate-size 
features in a desk top_pacbge,_ 

Speed, fonts flexibility. Everything you 
want in a personal laser printer, in 
a package that fits comfortably in your 
office or home. The KX-P4420 prints 
at a fast 8 letter-sized originals per 
minute - up to twice the speed of some 
personal laser printers. And its standard 
features include a large-capacity paper 
cassette 22 internal fonts available in 
25 symbol sets (including legal), plus 
512K of memOJ.Y: expandable to a full 
4.SMB. The 4420 personal laser printer. 
Corporate-size features. Personal price. 

The Panasonic® 
Personal Laser. 



When Y-OU have several people in 
Y-Our department ,_you need a 
printer that can handle them all. 

Lots of speed, lots of capacitY: lots of 
emulations. The KX-P4450i is meant for 
the whole department It has dual-bin, 
high-capacity paper cassettes. And does 
a full 11 pages per minute even if every 
page is different Each page will be crisp 
and clear, no matter which of the 28 
internal fonts you're using. And the 4450i 
emulates LaserJet Series II, as well as 
popular dot matrix and daisy wheel 
printers: This is one laser everyone will 
be happy to share. 

What makes the companyJook 
good makes Y-OU look good 

When appearance is all choose the 
KX-P4455 with Adobe PostScript. With it 
you can dramatically enhance every 
document with multiple fonts varied type 
sizes, even images rotated and scaled to 
fit At 11 pages per minute, and with 
superb print quality. The features you 
want most are standard. From 39 Adobe 
fonts to dual-bin, high-capacity paper 
cassettes. Plus a wealth of optional 
typefaces. And its interfaces work beauti­
full with MS-DOS NIX or Apple 
environments: With the 4455 you don t 
just print your documents you publish 
them. 

The Panasonic 
Shared Laser. 

�~ H'44&01­ -
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The Panasonic 
PostScript* Laser. 
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FOR FURTI-IER fNFORMATIO , SEE THE PRODUCT SPECIFICATIO S 0 THE NEXT PAGE, OR CALL TOLL-FREE 1-800-742-8086. 



Three greatlaserJ)1inters.�
Designed specifi.callytQrtheways�

people do bUSll1ess. �
The KX-P4455 
Panasonic Post.Script Laser. 
�P�r�i�n�t�i�n�g�.�.�S�~�d�:� 11 pages per minute.• • �
Comf!atibility..: Adobe PostScript, HP LaserJet �
Series II and Diablo 630 �e�m�u�l�a�t�i�o�n�s�~� �
Fonts: 39 Adobe Fonts.• �
Paf!er Handling: 1\vo 250-Sheet Cassettes. �
Resolution: 300 Dots Per Inch. �
RAM: 2MB Standard, expandable to 4MB. �
Interfaces: RS-232C/ 422A Serial, Centronics �
Parallel and Appletalk.* �

-CJ �

The KX-P4420 
Panasonic Personal Laser. 
Printing..SP.eed: 8 pages per �m�i�n�u�t�e �~ "� 
Comf!atibility..: HP LaserJet Series II 
�e�m�u �l�a�t�i�o�n�~� 
Fonts: 22 Internal Fonts-11 available �
in both portrait and landscape. Thro �
slots for optional font cards. �
Paf!er Handling; 250-Sheet Cassette �
with Manual Feed. Face-up and �
face-down output. �
Resolution: 300 Dots Per Inch. �
RAM: 512K Standard, expandable �
to 4.5 IB. �
Interfaces: Centronics Parallel; �
Optional RS-232C Serial. �

The KX-P4450i 
Panasonic Shared Laser. 
Printing.Speed: 11 pages per �m�i�n�u�t�e�~ "� 

�~�f�!�3�t�l�b�i�l�i�W�.�.�:� HP LaserJet Series II 
P'anasonic, Epson, IBM and Diablo 
�e�m�u�l�a�t�i�o�n�s�~� 
Fonts: 28 Internal Fonts-14 available �
in both portrait and landscape. Two �
slots for optional font cards. �
Paper Handling: Thro 250-Sheet �
Cassettes with Manual Feed. �
Resolution: 300 Dots Per Inch. �
RAM: 512K Standard, expandable �
to4.5MB. �
Interfaces: Centronics Parallel and �
RS-232C Serial. �

'HP and LaserJet Series II , Epson, IBM , Diablo. Adobe and PostScript, MS-DOS, UNIX andAppletalk are registered trademarks or trademarksofHew1eu-Packard Co., Seiko Epson Corp., 
lmema11onal Businesi; Machines Inc., Xerox Corp., Adobe Systems Inc., Micro;oft Corp., AT&T, and Apple Computer Inc., respectively. ..lettersize, text mode. 5.5%image area. all originals. 

(Specifications are subject to cnange without notice.] 
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Like, Squaresville, Man 
I am wondering if all present computer 
systems divide the display into o many 
quare pixel . Ifhigh resolution is impor­

tant, as in animation and CAD, then the 
square tes ellation of the display doe not 
seem to be the best choice. 

There are only three regular tessella­
tions of a planar surface: covering the 
surface with squares. with regular trian­
gles, or with regular hexagons. In any of 
these cases , ci rel es can be inscribed 
within each of the polygons of a given 
tessellation . This results in three differ­
ent methods ofuniforrnly packing circles 
on the plane. The sizes of the square, the 
regular triangle, and the regular hexagon 
can be chosen so that the ciicles are the 
same size for all three method of circle 
packing. It is then fajrly easy to how 
that, for a given area of reasonable size , 
the hexagonal tessellation leads to the 
greatest number of circles of a given 
radius. 

These circles inscribed within the reg­
ular polygons correspond to the beam of 
electrons that activates each pixel of the 
CRT (when the brightness is adjusted 
properly). A circle in cribed in a regular 
hexagon covers over 90 percent of the 
area of the hexagon . The same circle in­
scribed within a square will cover less 
than 79 percent. Thus, the hexagonal tes­
sellation leads to about 15 percent more 
pixels for a given area. This should indi­
cate a slightly better resolution for graph­
ics work. (The method of grouping the 
pixels for the creation of a character set is 
another matter.) 

Thank you for any explanation that 
you can give . 

Lem Chastain 
Brooklyn, NY 

This is really a question for people who 
design graphics systems, bw I will join 
you in supposition. 

Perhaps the reason behind the rectilin­
ear pixel arrangement has to do with the 
history ofthe most common display medi­
um: the CRT. The beam is sweeping left 
to right in horiwmal scrokes. lfthe pixels 
were shaped as hexagons, clre beam 
wouldn 'r be able to sweep smoorhly 
across the display. Early TV grew from 
black and white to color, and then com­
puters began painting pictures on TV dis­
plays through graphical display drivers. 
We have always thought of display coor­
dinates as straight Cartesian (x, y) coor­
dinates , and making the changeover to 
hexagons might freak people out. Still, 

the increased resolution might be useful. 
With display technology changing on a 

daily basis, it would be relatively easy to 
implement your approach in LCD, plas­
ma. or electroluminescent display tech­
nologies. Electronically, we drive the dis­
plays from banks ofmemory anyway, so 
it 's just a matter ofaddressing the data to 
the right cell. The 011/y real difficulty 
would be to get programmers to think in 
hexagons. We would have to rewrite all 
the line- and circle-drawing algorithms. 
get new versions of Microsof1 Windows 
and Macintosh Toolbox dril·ers.. and so 
on. Do any display manufacturers have 
thoughts 011 this? It 's an interesting idea, 
and I hope rhar people remember thar 
they read it here first. Lem, ifwe receive 
any royalty checks, we'll be sure to pass 
them along to you.-H. E. 

A Storm in the Port 
With IBM XT compatibles , it is a simple 
matter to switch the turbo mode on or off 
by reading a port (often at address 62 
hexadecimal) and reserting I or more 
bits, depending on the type of board. 

I recently purchased an AT compatible 
with the Texas lnstiuments AT chip set 
and Award 286 Modular BIOS 3.03HD. l 
would like LO be able to witch the ma­
chine into and out of turbo mode u ing 
this technique. Unfortunately. I do not 
have any information on the speed set­
t ing. Do you have any ideas on the 
subject? 

R. D. B. Fraser 
Tewantin. Queensland, Australia 

Unfortunately. you ha ven 't given me 
enough informarion to completely an wer 
your question. The software control over 
the turbo funcrion is often handled by rhe 
keyboard comrollerlmicroprocessor 011 a 
PC-compatible machine. As you pointed 
out, ir 's usually a mat1er of twiddling a 
bit or two at an 110 port, usually in the 
range 62h to 6Fh. According to Award, 
the company has never made a version of 
its BIOS for the Texas instruments AT 
chip set. Because ofthar, there's no way 
thar Award can ref/ you where the 110 
port is on your machine; that information 
would have to come from rhe mother­
board manufacturer. If you wam to send 
your lefter anyway, you can reach Award 
at 130 K11owles Dr., Los Gatos , CA 
95030. or by fax at (408) 370-3399. 

All is not lost. If your BIOS supports 
speed-changing through the keyboard 
(often Ctrl-Alt-+ and Ctrl-Alt- - or Ctr/­
Alt-I and Ctrl-Alt -2), you ca11 find the 
port by tracing through the BIOS in the 
debugger. The address of the keyboard 
handler (INT09h) is 0000:0024. Get that 

address (probably in the FOOO segment) 
and disassemble the code. If you are 
lucky, you '/I find an OUTinsrruction to a 
port in the 60h-6Fh range. When you 
find so1nething interesting, \Vrite a short 
test program to twiddle the bits, and see 
what happens. 

Finding that 110 port is a good rainy­
da) actii ity, one that should keep you en­
tertainedfor hours. Be prepared ro reboot 
often·; it's likely that 1f you tweak the 
wrong bit on rhe keyboard controller, 
you 'fl totally mess up your machine. 

- H. E. 

Frantically Foraging for Fractint 
Would you please let me know how or 
where I can obtain information on a pro­
gram named Fractint? 

Arthur Trantolo 
East Hartford. CT 

Fracri11t is a public domain fractal dis­
play program by Berr Tyler and a few 
other hotshot programmers. Source code 
and executable copies are available on 
BIX, CompuServe, and many BBSes; irs 
latest release is version 14. 0. 

If you have trouble obtaining the pro­
gram 011-li11e, coll/act the author at Tyler 
Software (124 Wooded Lane. Villanova, 
PA 19085).-S. A. 

Missing Manuals 
In July 1989, I bought a 20-MHz Arch 
Tech 386 Tower Computer from Tech 
Center in Boulder, Colorado. and the 
system has worked great. My problem i 
that not all the manual were in the 
boxes . I thought you might be able to give 
me ome good ideas on how be t to ad­
dress the problem . 

For the las! year, I have been trying to 
get the manuals from the people at Tech 
Center, but I have had no response from 
them. I guess that's because they know I 
am a foreigner, and they think that there 
is no marketing benefit in he.lpi ng me. I 
have thought of addressing Arch Tech di­
rectly to purchase the manuals, but I do 
not want the company to think that I want 
the documentation to duplicate its system 
here. Also I do not ha e Arch Tech 's 
addre s. 

How should I address this problem? 
Francisco Basciinan ogue.ra 

Santiago, Chile 

I 'm glad ro hear rhat you 're enjoying your 
new machine. Unfornmate!y, wirhota 
more information, l can 'r help you rrack 
down manuals for £t. The Boulder phone 
book doesn 't list any business under the 
name Tech Center, and I ended up speak­
ing with several people who work for 
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companies with similar-sounding names 
(thanks to all who helped!). If that's the 
correct and full company name, perhaps 
it 's out ofbusiness now. 

I 'm more concerned about the name on 
your computer. No one seems to have 
heard ofa computer built under the name 
Arch Tech. Perhaps your machine is from 
Arche Teclmologies? In that case, you 
can reach Arche at 48881 Kato Rd. , Fre­
mont, CA 94539, (415) 623-8100. Be 
specific with the exact configuration and 
model numbers of your system compo­
nents. I 'm reasonably convinced that 
your experience was simply the result of 
bad communication , 1101 because you 're 
a foreigner. Companies that do business 
that way simply don 't sta around very 
long.-H. E. 

More on Fractint 
A number of year ago, J obtained a disk 
displaying Mandelbrot fractal s from 
BYTE. ow I have obtained Fractint ver­
sion 12. 0. but I have a problem. 

I have an Olivetti M24 computer that I 
under rand is equivalent to an AT&T 
6300 computer. Mine is fined with CGA 
and a color monitor. The computer has 
been upgraded using Sota 286i and i 
al o fitted with an 80287 math copro­
ces or. 

My problem: Using Fractint, I get only 
four colors. With WordStar, Turbo Pas­
cal, Paradox, Quattro Pro, and GW­
BASlC, I can obtain all the colors I desire 
on the screen. 

By the way I am having the same 
problem using Flight Simulator 3, but 
not using the American version ofTetri . 
I have been a subscriber to BYTE for the 
la t four years. and I have become aware 
of your sympathetic approach to reader 
problem . 

J. Yodaiken 
Cape Town, South Africa 

Unfortunately, CGA graphics capability 
hits its peak arfour colors. The other ap­
plications that you mention are text-mode 
programs and provide more colors by 
using characters to make up the screens. 
Quattro Pro will also run in graphics 
mode, but it will then give you the same 
four-color limitation. 

I am not familiar with the Terris pro­
gram that you mention. but again , I sus­
pect it is a text-mode application. Obvi­
ously, text mode is not appropriate for 
detail-intensive programs like Fractint 
and Flight Simulator. 

If you spend any time at all running 
graphics software, you may wall/ to look 
into upgrading to a VGA system; the dif­
ference will be startling.-S. A . 
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I Just See Stars 
I recently bought a new machine. and I 
was a bit dismayed to find my pread­
sheet file full of tar when I tried to u e 
them. All the labels were there intact. but 
no numbers. It didn 't take too Jong to fig­
ure out the cause; I had to deal with simi ­
lar problem on my old machine as well. 
The software think the machine ha a 
numeric coprocessor. but it doesn 't. so 
all the number are garbage. 

Most software packages with the capa­
bility to use a coprocessor run a short 
routine at tart-up that asks the copro­
cessor to store the control word (F'STCW) 
or the status word (FSTSW) into memory. 
If this work (i.e., If the value in the 
memory location is changed or is a al id 
value). then the software assumes you 
have a coprocessor and uses it thereafter 
to do numeric operation . 

Both the machines that I have owned 
will return values when asked to do one 
or other of the above operation , and I 
know several other people who have run 
into thi type of problem. Where doe the 
fault lie? 

Why do software companie include 
such flimsy and potentially fallible 
checks for the 80 87 i n their oftware 
and compilers? I tarted getting weird 
numbers in my spreadsheets one time be­
cause the 80287 was ha! f out of its ocket 
after I'd been messing around putting in 
a board. It still pas ·ed the check for pres­
ence, even though half the pin were not 
connected. Why doe n' t the routine 
check the result of a division or a multi­
plication? 

Jon Waterhouse 
St. John's, Newfoundland, Canada 

If your spreadsheet software (whose 
name you fail to mention) checks for a co­
processor in the way you describe. then 
you 're right to feel dismayed. Most soft· 
ware will look for a coprocessor via the 
BIOS equipment check interrupt (I 1 hex­
adecimal). This illl errupt returns a word 
full off lags that is set by your machine's 
power-on self test routines. How the 
POST routine does its job probably varies 
from BIOS to BIOS. Some machines re­
quire you to install a jumper whenever 
you install a coprocessor, and in that 
case the BIOS ma simply look for the 
presence of that jumper. Also, AT-class 
machines expect a flag set in the nonvola­
til e CMOS RAM indicating the presence 
ofa coprocessor. Ha ve you checked your 
machine for either ofthese possibilities? 

Finally, if you want to know how soft­
ware can detect and identify an 80x87 co­
processor. Look for BYTE's March 1988 
issue. Prakash Chandra of Imel shows 

assembly language source code in his ar­
ticle " Programming the 80387 Copro­
cessor. "-R. G. 

Po tScript Preview 
I 'm crying to find a PC program that will 
let you preview. one page at a time. the 
contents of a text file a it would appear 
when printed on a LaserWriter Plus. 

This program would be used by tu­
dent of the Chi,olm In titute of Tech­
nology to print their assignment . At 
pre ent, we have a program that convert 
file from various word proce sing pro­
gram to PostScript. This transformed 
file i then ent lo the La erWriter Plu 
for printing. 

There i a shortcoming with thi ar­
rangement. After you 've committed the 
text file to laser printing. there is no turn­
ing back. Consequently, student can 
lo ea lot of money on wa ted printing. 

Graham Brown 
Dromana. Victoria, Australia 

Most word processing programs these 
days will support Pos1Scripr. You should 
call the vendors ofthe various word pro­
ce sing programs and ask for a PostScript 
driver. At rile same 1ime, ask if the pro­
gram has a preview mode. Many word 
processors will either show you what the 
printed output will look like on-screen or 
will print the ourpw to a disk file . As long 
as you have a PosrScrip1 dri ver insralled, 
the preview should look exactly like the 
final primed outplll. Jfyou can find driv­
ers, this would be your best bet. 

Another solwion is a PostScript inrer­
preter. Th e primary purpose of a Post­
Script interpreter is ro convert Post Script 
files so thm 1hey can be primed 011 11011­

PosrScript printers. Although you would 
not need one for this purpose , a Post­
script interpr111er mighr include a preview 
mode as well , so you could use such a 
program to see how the final primed page 
will appear. LaserGo (9369 Carroll Park 
Dr., Suite A, San Diego, CA 92121 . 800­
955-3668) should be able to help you. 
The company's GoScript program will 
display Post Script 0 11 EGA or VGA moni­
tors. It will also display TJF and PCX 
files.-S. D. 

FIXE �

In '' Fa ter Get Smaller" (August), 
Compaq inadvertently provided BYTE 
with the wrong FCC rating for the Desk­
pro 386/25e. The correct rating is FCC 
Cla B, not Class A. • 



Here's what they say �
about Zortech C+ + �

"Zortech is a trulyfme compiler ... if you've 
been waiting for a major player to offer a 
professional C++ development systemfor 
OS/2 and Windows, as weU as D OS, 
wait no longer ... Zortech has it! '' 

Richord Hole Show, PC Mogozine, p.38, Morch 13, 1990 

11 Zortech C++ is one of the best MS-DOS 
products I' ve had the luck to use .... .I can 
highly recommend the Zortech 2.0 release." 

Scott Robert Lodd, Dr. Dobbs Journal, pp. 64-73, Jonuory 1990 

1 11 Zortech has done a commendable job 
with C++ 2.0 and I recommend it 
highly... The debugger is impressive... Get the 
Developers version ... it 's worth the money." 

Bruce Eckel, Mic ro Cornucopia, pp. 8-17, Morch 1990 

"We have devoted virtually a full issue to evalua­
tion of C Compilers . .. . i t's an easy choice. We 
pick ZORTECH." 

J. D. Hilderbrand, Editor, Computer Language, p. 7, May 1990 

AT&T "' C+ + V2 C+ + Source Level 
Specification Debugger 
./Multiple Inheritance ,/Also Debugs C 
./ Type Safe Linkage ,/Assembler Debugg jn g 
./Pointers to Members with access to registers 

ond memory. 
Compiler Fea tures ./ 16 D.ebugging Windows 

. . . ./Multiple Statement Lmes 
,/ Notwe code comp1/17r with ,/ Breok/ Troce/Wotchpoints 

separate global opt1mzer ./Duo/ Monjtor Support 
./ Improved MSC Sou rce ./ F II C+ + 

Level Compot jbi/ity u . nofme 
MS w· d ™ C t'bl 1' unmong 1ng or easy u.se ., rn ows ompo 1 e I k .

, C d v· ,. C t'b/ ./ Boc memory write protect" o e 1ew ompo 1 e 
./ Fast Graphics Library with C T I Cl 

C++ interface + + oo s asses 
,/ Easy to use TSR functjons ./ 25 C ++ Classes wjth fu ll 
./Standard Library Source source code 

Code included wjth ,/ Includes new Text User 
Developer's Edition Interface Classes 

./Seamless LIM / EMS ./Event Queue, BCD Moths, 
Support via new handle Linked Lists, Money, DOS 
pointers or directly via error handling classes, 
EMS library functions. text windows and editing 

./ Full MS Mouse Library c_losses, virtual �a�r�r�a�y�~ �,� 

./ OS/2 Comp iler Option time and dote hondlrng, 

./ 99%ANSI C Compatible r;Jirectories and filen ames, 
,/ Improved code size/speed rnterupt vectors, etc ... 

PRICES USA: Zoriech Inc. 
C++ Compil er $199.95 4-C Gill Street 
C++ Debugger $149.95 WOBURN MAO l 801 
C++ Tools $149.95 Voice: 617·937-0696 
Libra ry Source $149 .95 Fox: 617·937·0793 
Save $200 - Gel the 
Developer's Edition for EUROPE: Zoriech Ltd. 
only $450 (i ncludes a ll the 1 06-108 Powis Street 
above items). LONDON SE18 6LU 
OS/2 Opti on $149.95 Voice: 44+ 81-316-7777 
C++ Video $499.95 Fax: 44+ 81-316-4138 

''ANNOUNCING V2. 1" �
640K Memory Barrier Smashed! 

• New VCM ™ (Virtual Code 
Manager) technology 

• New Rational DOS Extender 
technology for compiling/ 
debugging massive programs 

• New Virtual C++ Source 
Level Debugger requires only 
4k RAM! 

Zortech VCM ''" for DOS 

• New Remote Debugging via 
serial port 

• New Powerful Environment 
with Browser 

• New Completely Revised 
& Expanded C+ + Tools 

• New Improved Compiler 
Optimization 

With Zartech's Virtual Cade Manager (VCM) you con comp ile stondord �
MS·DOS applications containing up to 4Mb of code. VCM is o sophisticated �
virtual memory system thot dromoticoll y improves performance over �
conventional overlay methods. Noturolly, our debugger understands VCM too! �

Rational '"' DOS Extender Technology .. . �
Version 2. 1 incorporates this new technology for compiling and debugging �
reall y bjg programs on 286, 386 or 486 based PC's. Yo u con also use V2. 1 �
together with Rational Systems DOS Extender (purchased separately) to �
produce your own applications which con access memory beyond the 640k �
DOS lim it. �

C+ + Debugger in 4k RAM! �
Zortech's Virtual C + + Source Level Debugger con now locale itself in extended �
memory on 386 machines. This requires only 4K of conventional RAM! �

STOP PRESS NEWS FLASH �
386 Compiler/Debugger Option (using Phar Lapp 
DOS Extender) , UNIX 386 Compiler and OS/2 
De bugg er al l available soon . Also new C++ 
Classes and Addi s on Wesl ey ZTC++ book. 

ORDER/UPGRADE HOTLINE 1-800-848-8408 �
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i86SX N ul•li·Task Force �
Launch and run two, three, four or more programs simultaneously. Blast the 640K memory barrier to cut 
even the most massive programs down to size. And, rocket through spreadsheets, word processing, 
desktop publishing andmore with lightning-fast 16MHz, 32-bit speed. With this new BSR 386SX computer 
and your FREE bonus Microsoft Windows 3 .0, you 'JI infuse your computing with the time- and work­
annihilating might of true multi-tasking and 386SX power. PLUS, you get $2,850 worth of FREE NAME­
BRAND software. Plus, as an addedSuper Bonus, you also get $495 Quattro Pro. You 'II be armedand ready 
to assault any business, learning and creative project, all for DAK's industry-busting price ofjust $1, 799. 

By Drew Kaplan 

Get ready to unleash breakthrough 
computing power. Imagine writing a sales 
report with your word processor while simul­
taneously recalculating a spreadsheet. 

Imagine running massive desktop pub­
lishing programs with plenty of RAM to 
spare. And, imagine blazing through all 
your computer work with lightning-fast 
16MHz 32-bit speed all for just S 1,799. 

Sound like a fantasy? With most com­
puters it would be. But, not with this new 

-ri r �.�- �I�f�,�.�,� �~� �~� (t •• c;. 
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BSR 16MHz 386SX Computer with 1 full 
megabyte of RAM, massive 28 millisecond 
hard drive and .31 dot pitch VGA monitor. 

It's the most powerful, fully-lo aded com­
puter OAK has ever offered. 

Plus, with the included Microsoft Win­
dows 3.0 and S2,850 worth of additional 
FREE bonus software (i ncluding WordStar 
5.5), you'll be armed to make short work of 
any computer project. 

Read on and together we'll explore all 
the amazing feats you'll accomplish with 

-c �

this work-vanquishing, time-saving, pro-
ductivity-enhancing 386SX computer. 

ANATOMY OF A 386SX 
At the heart of this new BSR 386SX com­

puter is the latest 386SX microprocessor. 
Unlike a 286 microprocessor (found in 

AT computers), which processes informa­
tion in 16-bit chunks, a 386SX can process 
information in 32-bit chunks. So, it can 
handle more than twice the information a 
standard 286 can, in less time. Wow! 

Plus, you'll be able to run the latest 386pro­
grams and all PC/AT compatible programs. 

This 16MHz, 0-wait state speed demon 
can calculate spreadsheets, reformat desk­
top publishing documents and run any of 
the FREE programs in record time. 

But, if you're like me, you use your com­
puter mostly for word processing. So you 
might not be too concerned wi th speed. I 
wasn't either, until I pitted my old 286 
against the BSR 386SX. 

I spell-checked the same 50-page report 
on both computers. I was astounded to dis­
cover that the 386SX spell-checked the 
document over a minute faster. 

Asingle minute may not seem like much, 
but when you think of how many reports, 
letters and proposals you spell-check in 
one week, those minutes add up. 

Plus, just wait till you see how quickly 
this 386SX boots up, and how fast you'll 
run through complex spreadsheets like 

INCLUDED BONUS SOFIWARE 
Retail Pr ice 

Microsoft Windows 3.0 ... .. .... $149 
Quattro Pro .. ................. S495 
WordStar 5.5 Professional . ..... S495 
Reflex 2.0 .. ...... . .......... . . S249 
Gem Desktop Publisher .. . .... .. S299 
Gem Graph .. .. ............. .. $299 
Gem Draw Plus ... .. ... . ....... S299 
Gem WordChart .. . .. . .. ....... S 199 
SideKick .. ... . ...... . ......... S 89 
Key FormDesigner . ... .. ... .. .. S 179 
KeyMailer .. . . ....... . ....... .. S 149 
Three-Button Mouse ........... S 99 
Grammatik IV .... .... .. ... . ... $ 99 
PC Paintbrush ... ..... . ....... .$ 99 
PC USA ............... .. .. .... S 69 
Keyboard/Keypad Trainer . ... ... $ 69 
KeyDictionary ............. ....S 99 
WordFinder ...... .. .. ........ . S 59 
It's S3,494 worth of BONUS software 
induded with your BSR 386SX computer! 

Quattro Pro. But, speed is just one small 
part of the sheer might of this fantastic 386SX. 

DOWNTIME DECIMATOR 
The true power of this BSR 386SX 

is its astounding memory handling 
capability. It shatters the 640K 

RAM barrier which shackles 
286 computers. 

o longer will you be lirni ted 
to �the old DOS standard of 
640K RAM. Sure, some 286 



With your FREE iricluded three-button mouse you'll 
zoom through databases, desktop publishing and 
word processing al meteoric speed. 

computers have 1 meg or more of RAM. 
But, most programs don't actually use it. 

But, with your 386SX and a memory­
managing program like the incredible 
Microsoft Windows 3.01 (yours absolutely 
FREE}, you'll use all of this computer's 1 
full meg of RAM (or 2 full megs with op­
tional upgrade for just S7990). 

Now you can run high-performance busi­
ness spreadsheets, (like your just-released 
Quattro Pro bonus), huge databases (such 
as Reflex 2.0) and desktop publishers (like 
the included GEM Desktop Publisher, com­
plete with Gem Graph, Gem Draw Plus 
and Gem WordChart) with ease. 

And, look at this. With your 386SX and 
Microsoft Windows 3.0, you'll be able to 
multi-task. That means you can run several 
programs simultaneously and transfer in­
formation between most programs. 

For example, you can work on a sales 
report with the included WordStar 5.5 and 
then instantly pull up Quattro Pro to dou­
ble check your sales figures without exit­
ing WordSta.r. It's a real time-saver. 

You can even 'cut' figures directly from 
Quattro Pro and automatically 'paste' them 
into your report, on-screen. 

And, wait till you discover multi-tasking. 
With Microsoft Windows 3.0 this 386SX 
computer can do the work of several ordi­
nary computers, concurrently. 

Forget having your computer tied up 
while it recalculates a spreadsheet or for­
mats and prints out a complex desktop 
publishing document. Your 386SX obliter­
ates downtime forever. 

"IRE COMPUTER OF THE FUTURE 
The experts like PC Magazine and lnfo­

world agree that the 386 is the future stan­
dard. And, most of the new programs 
developed over the next few years will be 
created for 386-compatible computers. 

So, with your BSR 386SX you'll already 

by prepared for the future of computing 
with full 386 compatibility. Plus, you'll 
have complete 286 compatibility too. 
LOADED Wl1H COMPUTING POWER 

This awesome computer comes fully­
armed with an arsenal of work-annihilating 
features. With other computer companies, 
most of these features are optional. But, 
they're all standard on your 386SX. 

14" VGA Monitor (Standard). With its 
phenomenal 640 X 480 (.3 1 dot pitch), 
slide-like resolution, this easy-on-the-eyes, 
non-glare 14" color VGA monitor is the 
most brill iant I've ever seen. 

Plus, just wait till you see how the palette 
of 256,000 colors can make all your graphs, 
charts, paintings and even word processing 
and spreadsheets explode off the screen 
with sharp, vivid power. 

And, with the included tilt swivel moni­
tor base, you can easily adjust the monitor 
to the perfect viewing angle for you. 

40-Megabyte Hard Drive (Standard). 
The powerbase behind your work-vanquish­
ing 386SX is a mammoth super-fast, 28­
millisecond, 16-bit, 40-megabyte hard drive. 

You'll have the informational storage 
power of over 110 traditional floppy disks 
to ave all of your creations and programs 
with plenty of room to spare. 

And, if you're running a company or 
need all the storage space you can get, you 
can upgrade to a colossal 80-megabyte hard 
drive for just Sl9990. 

1 Full Megabyte of RAM (Standard}. 
You'll have plenty of power to run even the 
most massive memory-devouring programs 
with the included 1 megabyte of high-speed 
RAM (expandable to up to 8 megabytes on 
the motherboard), complete with LIM 4.0 
emulation capability. 

And, you can upgrade to 2 megabytes of 
RAM for virtually unlimited multi-tasking 
power for just S7990. 

Both �5 �1�/�~�·� AND 31/2" Floppy Drives (Stan­
dard). You get two floppy drives with your 
BSR 386SX computer. 

First, there's a l.2MB, high-density 51/1" 
floppy disk drive. You can store nearly 4 
times more information on a l .2MB floppy 
than you can on a standard 360K floppy. 

And, you can still use and exchange 360K 
floppies with less sophisticated computer 
users than yourself. 

Plus, there's also a l.44MB high-density 
31/2'' floppy disk dri e, so you can easily 

switch floppies between your 386SX and 
the latest IBM computers and even l .44MB 
and 720K laptop computers. 

4 Expansion Slots. With its 4 expansion 
slots (3 available), your 386SX is engineered 
to grow with your computing needs. 

You' ll have plenty of room to add a fax 
card, a scanner card or a voice-mail card. 

OTE: This computer's advanced 386 
motherboard requires only a cool-running 
145 watt power supply, so you'll have plenty 
of power for expansion cards. 

Serial, Parallel and Mouse Ports (Stan­
dard). You'll have two serial ports to use 
with serial devices. You get a parallel port 
for printer hook-up. 

And, there's a mouse port for your included 
3-button bus mouse (more later). 

101-Key Extended Keyboard (Stan­
dard). Virtually all interaction with your 
computer is through the keyboard. That's 
why this breakthrough computer comes 
with the newest extended keyboard com­
plete with separate arrow/cursor keys. 

You'll never have to hunt through the 
number keys to find the cursor keys again. 

Plus, the solid feel of the sculptured keys 
ends fi nger fatigue forever. Whether you 
'hunt &peck' ortype90words-per-minute, 
you'll really appreciate the tactile feedback 
of this high-quality keyboard. 

MS DOS 3.31 and GW-Basic (Standard). 
It amazes me how many retailers sell com­
puters without DOS and Basic. At OAK, you 
get e er thing to have your computer up 
and running right away. 

Special Note: DOS 3.31 breaks the 32 
meg hard disk ize limitation, so you can 
use your 40 meg (or optional 80 meg) hard 
drive without cumbersome partitions. 

Clock/Calendar with Battery Back-Up 
and More. Plus, this extraordinary com­
puter has a clock/calendar with battery back­
up, a front panel reset switch and 80387 
math co-processor socket, 8MHz/16MHz 
switching and dozen more features. 

ON-SITE SERVICE 
ith a lot of companies, once you buy a 

computer, you're on your own. If you're 
lucky, they'll give you a 90-day warranty. 

But, your BSR 386SX computer is backed 
by a 12-month, on-site standard limited 
warranty. You'll receive in-home or in-office 
service anywhere in the continental United 
States. You're totally protected. 

(Next Page Please ... 

Nulii-Taskina Explained �
It's called multi-tasking. And, it's revolutionizing the way we work with computers. What'mult:i-tasking' means is you can run several pro­

grams at the same time. For example, you can have a spreadsheet program like Quattro Pro run calculations while you use a word processor like 
WordStar 5.5 to write a Jetter or report. Plus, you can 'pull-up' other programs WITHOUT exiting the program you're working in. It's a real 
time-saver if you switch programs a lot. Here's just one example of how you can use multi-tasking to blast through your work. 

J. let'ssaniou're the sales manager 
fora company or you own your own 
business. You're writing a report with 
WordStar 5.5. As you work, you 
decide to double-check some figures 
in you r Quattro Pro spreadsheet. 

2. Without exiting WordStar, you 
pull up Quattro Pro in another win­
dow. Now you can check your spread­
sheet and even cut figures from 
Quattro Pro and paste them directly 
into your WordStar report. 

3. ext, you decide to check the per­
formanceo(you r sales people. With­
out exiting WordStar or Quattro Pro, 
you pull up Reflex 2.0in a third win­
dow. Now you can easilyscroll through 
your sales da tabase. 

4. After you've confinned all our 
figures, (and rnt and pasted ;ust the 
ones you need into >'ourreport), with 
a click of your mouse, you pull tile 
WordStarwindow to the front ofthe 
screen and firzish 1 riting your report. 



. . . 386SX Multi-Task Continued) �
Plus, you get DAK's own toll-free soft­� Here's a preview ofjust a few 

ware support lines, manned with helpful, Jas•Lookofthe name-brand software 
knowledgeable DAKonjans ready to answer 
all of your software questions. 

WHYBSR? 
DAKonians know about BSR through 

their audiophile stereo equipment. But, 
what most people don't know is that BSR 

�~� was one of the world's leading manufac­
turers of computer power supplies. 

And, this new BSR 386SX follows in that 
same industry-leading tradition. Plus, be­
cause of DAK's direct-from-the-factory pur­
chase, I got a fantastic price. 

Now you can command all the comput­
ing muscle of a fully-loaded 386SX for less 
than the price of many 286 computers. 

And, let's not forget your Super Bonus 
S495 Quattro Pro. Plus, Microsoft Windows 
3.0 and the $2,850 worth of brand-name 
computer software (including WordStar 5.5, 
Gem Publisher, Key FormDesigner and 
more) you get absolutely FREE. 

COMMAND A 386SX �
MULTI-TASK FORCE �

RISK FREE �
Wait till you experience the blinding 

speed of 16Mhz, 32-bit computing. Wait 
till you cut and paste information between 
two different programs with ease. And, wait 
till you work on two, three, four or even 
more programs concurrently. 

lf you're not completely thrilled simply 
return it to OAK in its original box within 
30 days for a courteous refund. 

To order Your Work Annihilating 16MHz, 
32-Bit 386SX Multi-Task Force complete 
wit h Massive 40-Megabyte, Super-Fast 28­
Millisecond, 16-Bit Hard Drive, 1 Full Meg 
of RAM (upgradable to 8 Megs), 1.2 Mega­
byte 5'.4" Floppy Drive, 1.44 Megabyte 31h" 
Disk Drive, 14" Slide-Like .31 Dot Pitch 
Color VGA Monitor with Ti lt Swivel Base, 
Advanced DOS 3.31 and GW-Basic, PLUS 
Microsoft Windows 3.0, PLUS $495 Quat­
tro Pro, PLUS $2,850 worth of the Name 
Brand Software Bonuses D 12-Month 
On-Site Service Warranty, call toll free or 
send your check for DAK's industry-busting 
price of just Sl,799 (S69 P&H ). Order o. 
6335. CA res add tax. 
------- - - Options --- - ----­

RAM BREAKTHROUGH OPTION 
Turbo-charge your 386SX with even 

more multi-tasking power by upgrad­
ing to a full 2-megabytes RAM for just 
S799o (SO P&H). Order No. 6336. Note: 
The RAM upgrade must be ordered 
with your computer. 
86-MEGABYnHARD DRIVE OPTION 

ow you can have an enormous 80 
megabytes of hard disk space to store all 
your workand programs for just SI 999° 
(SO P&H). Order o. 6337. Note: The 
hard disk upgrade must be ordered 
with your computer. 

You'll command the power to run 
two, three, four or even more programs 
concurrently. And, with the S3,494 
worth of included name-brand software 
you'll be armed and ready to vanquish 
any computing �t�a�s�k �.� �~� 

DAK •DUSIRIES 
Call Toll Free For"'ed...Card Orders Only 

24 Houu A Day 7 Days A Woek 

1·800-iltS-0800 
ForToll Free Information, Call 6A.M·SPMMonday·FridayPST 
Technical Information ..... 1-800-888-9818 
Any 0th.er Inquiries ......... 1-800-888-7808 
8200 Remmet i\ve., Canoga Park, CA 91304 

programs included with your BSR 
386SX computer. 

�~�~�~�~�~� Quattro Pro com­
bines BIG corpor­
ation spreadsheet 
power with 1•ivid 
graphics. You can 
analyz.e, forecast 
and print out your 
data in numbers 
and 3-D charts. 

�i�.�=�:�=�= �=�=�=�=�=�~�=�=�"�- �~�~�-�"�-�'� 

�'�J�!�i�J�~�i�j�~�=�-�~�=�;
WordStar 5.5 has I 1 over 300 work-sav­
ing enhancements, 'II 
including easy-to- Ii 
use Pull-Down 
Menus that ob/it- I 
erate keyboard com­mands. 

You can easily 
create reports, pro­
posals, newsletters 
and more witfi 
clia rts, drawings, 
graphs and multi­
ple font styles with 
the Gem Desktop 
P11b/ishing System. "l".fiRL -.. 

�P�<�'�!�' �~ �"�P�.�' �~�~ �:�;�:�;�; �r�.�;�;�:�=�= �-�=�n� Gem Graph's vivid 

With the touc/1 of 
a hotkey, Ke)'Dic­
tionary, with 115,­
000 on-line, full 
definitions, gives 
you insta11t �a�n�s�w�e�~� 

to questions about 
word mea11ings, 
spelling, usage and 
hyphenation. 

lt'sa cinch to illus­
trate any graphic 
from a professional -
organization chart �~ �,�. ...;., 
to a Mojave Desert ,__,,.-...--= 
Sunset with PC 
Paintbrush's icons 
and pull-down 
menus. 

3-D bar graphs, pie 
charts, symbol 
graphs and line 
charts will infuse 
your reports, pro­
posals and presen­
tations with explo­
sive visual power. 

KeyMailer's fill-in­
the-bla11k fom1at is 
theeasy "U)' toamte 
extensive mailing­
list data bases and 
thousands of per­
sonaliza:i letters com­
plete with address 
labels.. 

Let's take a quick look at the $3,494 worth 
of name-brand software programs included 
with your BSR 386SX computer. 

SUPER BONUS Quattl"O Pro 
(S495 Value) 

Now all ofus small businessmen can take ad­
vantageof BIG co.rporation spreadsheet power 
without needing a degree in accounting. 

Top-rated Quattro Pro can effortlessly 
lay out a financial strategy for you. And, 
you'll see it in numbers, dollars and 3-0 
graphs on-screen or printed out. 

Plus, Quattro Pro's new VROOMM (Vlr ­
tual Realtime Object-Oriented Memory 
Manager) reads and writes even the largest 
Lotus files without translation. 
FREE BONUS #1 MicrosoftWindows3.0 

(S149 Value) 
We've already explored the incredible 

memory managmg, multi-tasking, and 'cut· 
& paste' abilities of Windows 3.0. But it can 
do so much more. 

It obliterates complex DOS commands 
with an easy-to-use icon-based environ­
ment. You can launch any installed DOS or 
Windows-based program merely by dou­
ble-clicking your included mouse on an 
icon. It's a real time-saver. 

Plus, you also get a file manager, a print 
manager and much more to help you finish 
all your computer work easier, faster and 
better than ever before possible. 

FREE BONUS #2 WorclStar 5.5 
(S495 Value) 

WordStar 5.5 has over 300 new features 
and enhancements to make writing power­
ful letters, reports and proposals a breeze. 

The lnstant you fire-up WordStar, you 
can type a letter, add bold, italics and under­
line. It's easy with the Pull-Down Menus. 

With Editing Windows, you can edit two 
documents simultaneously. You can even 
copy and move text between them. 

Plus, you can view up to 32 pages at once 
with the Advanced Page Preview. So, you 
can check page centering, margins and 
layout before you print. 

FREE BONUS #3 Reflex 2.0 
(S249 Value) 

It's theeasiest and most powerful flat-file 
database I've ever used. ow you can store 
and organize all your critical business, club 
or personal data quickly and easily. 

Plus, top-rated Reflex can also turn your 
raw data into attention-grabbing pie, line 
bar and scatter graphs that instantly give 
you the meanings behind the numbers. 

And, you can instantly cut and paste 
information from Reflexdirectlyintoyour 
word processor or spreadsheet. Reflex is a 
quick and easy way to compare,summarize 
and analyze all your vital data. 

FREE BONUS #4 Key FormDesigner 
(SI79 Value) 

Create any typeof form from simpleper­
sonalized appointment book pages to com­
plex inventory control forms. Imagine 
easily designing purchase orders, employ­
ment applications, ledger sheets and more. 

With Key FonnDesigner, you can custom­
tailor forms to your EXACT needs. In 
minutes, you can produce new, more effi­
cient forms for the whole company, for 
your department, or just for you. 

And, you can print out your customized 
forms on any dot-matrix, ink jet or laser 
printer. Bestofall, you' ll never need to wait 



A• All You Ge• FREE �
weeks or pay for custom forms again. 

FREE BONUS #5 Sidekick 
($89 Value) 

Sidekick is a powerful desktop organizer 
that puts 4 essential business tools right at 
your fingertips. You get an electronic note­
pad so you can take down notes easily. 

There's an on-line, pop-up calculator and 
a perpetual calendar/appointment scheduler, 
too. Plus, with Sidekick's phone book, you 
can store all your frequentl y called modem 
numbers in an on-line directory that dials 
the numbers for you. 
FREE BONUS #6 Gem Desktop Publisher 

($299 Value) 
Now you can create spectacular brochures, 

multi-columned newsletters, graphic-packed 
manuals, mind-grabbing reports and even 
your own magazines right at your desk. 

With just the click of a mouse, you'll 
insert maps, diagrams, schematics, artwork, 
logos and graphs into any document. And, 
you'll compose eye-catching professional 
reports, articles and academic papers. 

FREE BONUS #7 Gem Graph 
($299 Value)

Now you can easily create dazzling re­
ports, proposals and brochures filled with 
attention-grabbing 3-D graphs and charts. 

Wait till you see all the two and even 
three dimensional bar graphs, pie charts, 
and comparative line charts that jump off 
the page with sit-up-and-take-notice power. 

You can choose from a huge selection of 
graph and text styles (including striking 3­
D), to add that extra amount of punch to 
really drive your point home. 

FREE BONUS #8 Gem WordChart 
($199 Value)

What Gem Graph does with numbers, 
Gem WordChart does with words. Create 
extensive fact tables for sales reports. 

Make bullet charts to add graphic impact 
to your presentations and proposals. And, 
even make eye-grabbing sale fliers for your 
business that will have customers streaming 
in. It's a cinch to create everything from 
party invitations to menus. 

FREE BONUS #9 Gem Draw Plus 
($299 Value)

You can effortlessly design anything 
from simple floor plans to complicated elec­
trical schematics. Create graphics for club 
newsletters. And, you can even draw flow 
charts and organizational charts with ease. 

There's also a full library of pre-drawn 
clip art that you can insert directly into 
your documents. Plus, Gem Draw Plus is 
object-oriented. So, for example, if you 
overlay a circle with a square, they mix on the 
screen but are kept separate in the memory. 

Gem Draw Plus is the easy way to trans­
form your ideas into vivid drawings. 

FREE BONUS #10 PC USA 
($69 Value)

You'll command a wealth of vivid gra­
phics and fact-filled tables packed with 
current and historical information on all 
the 50 states and even Puerto Rico. 

You'll have instant access to beauti fully 
detailed state maps showing elevations, 
cities and geographical features. You'll easily 
pinpoint distances between ci ties. 

And, you'll effortlessly access statistics 
on population and age distribution, health, 
crime, tourist attractions, climate trends, 
taxes, state histories and much more-all 

with a touch of a button. 
FREE BONUS #11 KeyMailer 

(S 149 Value)
With KeyMailer's menu-driven, fill-in­

the-blank format, anyone can create an 
extensive mailing-list database. 

Now you can print out envelope labels, 
telephone directories and even merge your �
data with WordStar to effortlessly make �
and send 100, 1,000 or even 10,000 per­�
sonalized letters for your business or club. �

FREE BONUS #12 �
Keyboard/Keypad Trainer �

(S69 Value)�
Here's an easy way to increase your typ­

ing speed and finish your work 25%, 50% 
or even 100% faster. 

This amazing breakthrough program 
uses Artificial Intelligence (Al) to tailor 
exercises to your learning needs. Plus, you'll 
have customized AI lessons for your com­
puter's numeric keypad, too. 

FREE BONUS #13 Grammatik IV 
($99 Value) 

Grammatik IV uses 42 grammar rules to 
automatically check all your reports, essays 
and everything you write. 

You'll never worry about incomplete 
sentences, punctuation errors or using 'it's' 
instead of ' its,' 'they're instead of 'their,' or 
'two' instead of 'too.' Grammatik IV never 
changes your writing. Whether you use its 
advice or not is completely up to you. 

FREE BONUS #14 KeyDictionary 
($99 Value) 

With 115,000 full , on-line definitions 
complete with hyphenation and usage rules, 
this awesome electronic dictionary makes 
writing captivating documents a breeze. 

You can instantly define words, in or out 
of word processing, with just the touch of a 
hot key. Plus, you can even define words 
within definitions and spell-checker and 
thesaurus suggestions. 

FREE BONUS #15 Wordfinder 
(S59 Value)

Infuse (penetrate, instill, inject) the power 
of WordFinder's instant-access 220,000­
word Thesaurus into your reports, pro­
posals and contracts. It's great. 

Now everything you write, from SO-page 
reports to 1-page memos will be filled with 
passionate (enthusiastic, fiery, intense) 
persuasion to really get your ideas across. 

FREE BONUS # 16 PC Paintbrush 
($99 Value) 

With PC Paintbrush, you'll unleash your 
creativity with computer-generated shapes, 
designs, patterns and drawings. 

You' ll have 5 different brush shapes, a 
paint roller, computerized air brush, and a 
palette of up to 16 colors to create and 
print-out everything from breathtaking 
landscapes to company logos. 
FREE BONUS #17 Three-Button Mouse 

(S99 Value) 
Obliterate clumsy keyboard commands. 

From drawing and painting to accessing 
menus and windows to controlling the 
cursor, you'll do it all infinitely easier and 
faster with the new BSR 3-button bus mouse. 

$3,494 OfSoftwai-e FREE 
You get it all , a total of $3,494 worth of 

software and hardware (including Micro­
soft Windows 3.0, PLUS $495 Quattro Pro), 
PLUS the BSR 16Mhz 386SX Computer with 
VGA monitor for just $1,799. 

And, here's just a sample of 
what you can do with all of 
your FREE name-brand 
software programs. 
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