






''The hands down 
best Windows database... 

easier than ever. ' ' 
-/nfoWorld 7/18/94 

If 

Paradox 
hlWlndoWS 
Relational database power made easy 



''The ease-of-use is a very key 
feature with Paradox for Windows.'' 

-William Vannerson, 
Blue Cross of Illinois 

''It's one of the easiest 
databases, or any other computer 

product, I've ever picked up 
off the shelf.'' 

-Timothy Riley, 
U.S. Army Corp of Engineers 

''There are plenty of new 
features in Paradox 5.0 for 

Windows that make it easier for 
clients to use, and lots of things 

about it for a developer to love.'' 

-Greg Salcedo, 
Para/Matrix Solutions 

''Paradox is the best database 
on the market.'' 

-Al Beckett-Lemus, Toyota Motor Sales 

''With Paradox 5.0 for Windows, 
users don 't have to sacrifice 

performance over ease.'' 

-Dan Paolini, 
DataStar International, Inc. 

''With (new) Coaches and other 
ease-of-use features, Paradox 's power 
can be put to practical purposes more 

easily than ever before.'' 

-Windows Magazine 9/94 

''I found tlie Experts 
(in Paradox 5.0 for Wrndows) 

more flexible to work with than 
FoxPro or Access wizards.'' 

-Government Computer News 8115/94 

''A strong choice for 
standalone or workgroup 

development.'' 
-PC Magazine 9/13/94 

''1f you need a powerful interactive 
database system and application 

development environment for Windows, 
then Paradox is an excellent choice.'' 

-DBMS 1/1/94 

''Paradox 5.0 solidifies position 
as the top Windows database.'' 

-lnfoWorld?/18/94 
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News&Views 
P O W E R P C 

New PowerPC Standard 
Supports Macs... ..... .. ...... ... .. . 24 
While still in its earl y stages, the new 
CHRP (Common Hardware Reference 

Platform) standard promises 
C lo let PowerPC systems freel y 
use different operating systems. 

SOf’TWAR E LICE N S I NG 

You’re Saving Money when the 
Meter’s Running ........ .... ... .. ... 26 
Software metering programs. which 
were originally designed to enforce 
concurrent licensing agreements and 
prevent liability for inappropriate use 
of software. arc now being used to 
cut software costs. 

ELECTRONIC PUHLI S l-llNG 

Internet Publishing Tools 
Proliferate.................. ... ...... 30 
The best World Wide Web publishing 
tool for you, whether it’s a word 
processor add-on or a relational 
database/SGML hybrid publishing tool, 
depends in part on how often you’ II 
need to update the in format ion that 
you’re publishing on the Internet. 

l-IT ML 

Dialects of the Web ...... .......... 30 �
A future version of HTML (Hypertext 
Markup Language) could ensure that 
simple and complex Web documents 
can be read by any Web user. In this 
vision , the Web will use an objcct ›
oricnted model: the core classes-basic 
headings, paragrnphs. and links- will 
be understood by all browsers. but 
richer "subclass" di stinctions would be 
allowed for use by more sophisticated 
browsers. 

3 - D G RAPHICS 

Developers Catch the 3•D Wave ... 34 
For the last five years, computer users 
who demanded sophisticated 3-D 
graphics turned to high-end workstations. 
Now the computer industry is preparing 
to bring this level of perfonnance to 
low-end desktop systems. 

N E W PRODUC T S 

What’s New .......... .. ....... .. .. .186 �
The Doubleplay Series I doubles your 
PC storage; the JetEye ESl-9580A 
provides wireless printing; Engli sh 
Wizard translaies English into SQL: 
Cruiser takes you down a virtual 
hallway; and more. 
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Cover Story Reviews 

EDUCATI ON AND TRAINING 

New Ways to Learn 50 
BY ANDY REINHARDT 
As networking. multimedia, �
and better soft ware �
converge, �
corporations �
and schools will �
be offering much›�
improved ways �
of learning. �

When Money Is �
Plentiful-66 �

Features 
TESTING 

BYTE’s New Benchmarks 73 
BY RICK GREllAN The benchmark picture just got a whole lot 
brighter: BYTE has re leased new cross-platform benchmarks, the 
BYTE Native Mode suite . for testing CPUs and FPUs. And NSTL 
has released its lnterMark suite for testing hardware under Windows. 

NSTL’s New lnterMark Suite-80 

OPERATI O NS MANAGE MENT 

Solutions Focus: �
The Net That Manages the Mail 84 �
BY RANDALL D. CRONK A new, traffic-oriented network of 
multjmedia. multiprocessor workstations with integrated telephony 
g ives the U.S. Postal Service the ability to hand le bad weather, 
deal with unforeseen operational contingencies. and manage the now 
of mail based on real-time infonnation. 

State of the Art 
SOFTWARE AGE N TS 

Agents of Change 94 
Agents and smart software are still works in progress. Security 
and interopernhility define the leading edge of deve lopment for these 
industrious software tools. 

Baby Steps 
BY KURT INDERMAUR 
They may not fultill our dreams 
yet, hut agents and smart 
software are beginning to help 
us find information and do our jobs 
more effective ly . 
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11\ITE Contents by Platform �

This page presents the articles 
in this issue according to 
computing platform. 

DOS/WINDOWS 
Flowcharts that Simulate �
Real Processes .............. 26 �
Process Charter for Windows, a 
flowchart program from Scitor, 
combines flowchart tools with the 
abi lity to analyze processes through 
simulation. 

The Net that Manages �
the Mail ...................... 84 �
In the U.S. Postal Serv ice•s net›
work management system, called 
NOMS (Network Operations Man›
agement System), Windows NT›
based agents extract information in 
real time from legacy mail-trans• 
portation systems and feed it into a 
unique client environment. Clients 
use Windows for Workgroups 
3. 11. 

Fastest NT Workstations .. 115 �
Windows NT 3.5 is fast . but every 
bit of processing power helps. 
BYTE reviews seven of the fas test 
NT boxes, comparing Alpha, Mips 
4400, and Pentium workstations. 

Workgroup Conferencing.. 12 5 �
Two new Windows Lools-Col›
labra Share and Attachmate’s 
OpenMind--deli ver platfom1s for 
building interactive workgroups. 
Share is a basic conferencing sys›
tem; OpenMind adds document 
management and OLE Automation. 

Peer Power Upgrade....... 135 �
LANtastic users who find that pcer›
to-peer networking is cramping 
their style can add the power of 
NctWare 4.01 with Art isoft’s 
CorStream. 

Roundup: Network Storage �
Economizers ............... .13 7 �
Herc’s a look at three HSM (hierar›
chical storage management) prod›
ucts for DOS and Windows. 

The Truth Behind the �
Pentium Bug .............. .16 3 �
How a program error created the 
bug in the Pentium’s floating-poi nt 
calculations. 
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OLE Controls from the �
Ground Up ......... .. ....... 169 �
OLE controls, the successor to 
VBXcs (Visual Bas ic custom con›
trols), are an amalgam of new and 
ex isting OLE technologies that 
point the way to the future of com›
ponent software under Windows. 

Pournelle: Unexpected �
Adventures ................ .17 5 �
Jerry’s misadventures with Windows 
uninstallers. software upgrades. and 
more. 

OS/2 �
Big Blue’s Speed Trip .. .... 131 �
OS/2 Warp Version 3 has a slick 
GUI, smoother installation. and 
more speed than previous OS/2 ver›
sions. It may be the best operating 
system ever. But will a ll that mailer 
when the architecturally inferior 
Windows 95 ships? 

AWarped Perspective .... .16 5 �
Jon Udell tells us why Warp is the 
integrator’s platfom1. He examines 
the issue of Warp/Windows interac›
tion and Warp•s irnpl<:mcnlation or 
Win32. 

MACINTOSH 
New PowerPC Standard �
Supports Macs .. . ...........2 4 �
The Common Hardware Reference 
Platform standard, although still 
evolving. brings the PowerPC al›
li ance closer to establishing an archi ›
tecture for RISC-based computers 
that wi II allow Power PC systems to 
use various operating systems. 

Forth Powers the Mac ... ... 38 �
Power MacForth is a complete and �
inexpensive development system for �
the PowerPC line of Macs. �

The Emerging Faces �
of HSM ......................142 �
Because Cheyenne• s Hierarchical 
Storage Manager I .0 storage man ›
agement software doesn"t require a 
TSR agent. it should be able to 
work wi1h fi les created hy DOS, 
OS/2. Un ix . and Macintosh work›
stalions. 

NETWORKS 
New Ways to Learn.......... 5 0 
The emerging technologies that arc 
making the biggest difference in 
training and education fa ll into three 
broad categories: networking, multi ›
media. and mobility. 

Solutions Focus: The Net �
that Manages the Mail ..... 8 4 �
Here’s how the U.S. Postal Service 
established a network management 
system. Called NOMS (Network Op›
erations Management System), this 
distributed system serves three func›
tions: IC s a communications hub. a 
decision support system. and a moni• 
tor of traffic on the network. 

Fastest NT Workstations .. 115 �
We take a look at seven fast Win›
dows NT 3.5 workstations. 

Workgroup Conferencing.. 12 5 �
Two new groupware tools-Coll abra 
Share and Allachmate’s OpenMind›
provide a conferencing system for 
building collaborative workgroups. 
Collabra Share works over an ex ist›
ing DOS-file-compatible LAN oper›
ating system, such as NetWare or 
Windows for Workgroups. and Open• 
Mind is a cl ient/server application 
built on Windows NT. 

Peer Power Upgrade ....... 135 �
lfyou"re already running a LANtastic 
peer-to-peer network and want "more 
power." Artisoft"s CorStream lets you 
integrate a NetWare 4.01 server into 
your install ation. 

Roundup: Network Storage �
Economizers .. .. ........... .137 �
HSM (hierarchica l storage manage›
ment). an established method for 
managing networked storage for af›
fordability and easy access, has mi›
grated fro m Unix systems to Novell 
NetWare LANs. We pick the best of 
three stand-alone HSM products. 

Lab Report: 26 Safeguards �
Against LAN Data Loss . . . .14 4 �
We test 26 tape-backup subsystems 
rangi ng in capacity from 4 to 10 GB 
(native format) under Net Ware. In ›
cluded are DA Ts. DL Ts. QI Cs, and 
8-mm videocassette tape drives. 

Network-Ready Computers.. 171 �
Tomorrow’s powerful. superfast net›
works will put your PC into a tailspin . 
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You decide. One hour, four hours, 
e ight h o urs; whatever your 

emergency backup time requirements 
are ...UPSONIC System Series is the 
answer. 

'OPTIONAL 
ON SITE 

As a world leader with over 2 million 
units in sta ll ed, UPSONIC now 1-STANDARD 
a nnounce s the nex t generation 

For a 
OPTIONAL 

ON SITE 
detailed 
exp lanation 

1-sTANDARD why yo u s h o uld 
demand Doubl e Con vers ion vs. 

"Syste m Se r ies" UPS , built t o Single Conversion UPS technology. 
IS0-900 1 manufacturing standards. Call us today . .. 

Most single conversion UPS systems only filter the 
power. UPSONIC System Series converts and Find out now��� 
regenerates the util ity to constantly deliver the 
ultimate computer grade power. 1-800-UPSONIC 

8 7 7 6 6 4Extend your Run Time Indefinitely �
with UPSONIC’s BatteryLink� System. �

g 
Netv-.bre 

United States• North & South America 29 Journey, Aliso Viejo, CA 92656 714-448-9500 Fax 714•448-9555 � Australia 61-3-764-0074 �China 86-20-22 1-6573 �
Germany 49-2234-799 11 �Hong Kong 852-4 13-3855 � South Africa 27-11-474-2587/8/9 � Taiwan 886-2-501-5516 � United Kingdom 44-1-793-875-787 �

All brand or product names are trademarks or 1eg1Slet9d 1radomarks ol their respective holder. Competitive lnlormalion based on avaHable product inlormatlon Augusl 1994. 
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Don’t take our word for what a great �
value and performer the WinBookXP is. �
Read what the experts have to say: • �









GIGs. �

TAI IOI IQ rM For storage 

11 unuu L hungry PCs and 

workstations, you'll find Taurus 2 

an ideal solution. It packs two 

gigabytes of formatted capacity 

into a one-inch high 3.5-inch 

disk drive. And to maximize per­

formance, we increased drive 

speed to 7200 rpm and shortened 

the average seek 

2 uio:..; time of 8.9 ms. 
t "-1 ("-) 

With Fast or 

Fast/Wide SCSI-2 interface, low 

power requirements and small size, 

Taurus 2 easily integrates into any 

desktop system. 

GIGGER. �

rAD DIr n DNA Where systemsTM 

u r 11 u u n Lf and applications 

demand superior performance, plus 

lots of capacity, Capricorn 4 is a 

perfect fit. It packs over four giga­

bytes of formatted capacity into a 

standard 3.5-inch disk drive. And 

with an average seek time of 8.9 ms 

and drive speed of 7200 rpm, you 

get unsurpassed 

performance. 

For easy integra­

tion into new or existing systems, 

Capricorn 4 drives are available 

with either a Fast or Fast/Wide 

SCSI-2 interface. 



















use several ASICs as starting 
points in these chip designs. 

Detailed CHRP specifica­
tions will be provided to a wide 
range of industry chip-set sup­
pliers, according to C harlie 
Ashton , Motorola's PowerPC 
produc t marketing manager. 
"We will ensure that the core 
logic components for CHRP 
are avai lable from a variety of 
sources, including suppliers of 
standard x86 chip sets and su­
per l/O controllers," he says. 

CHRP emphasizes the use 
of an ISA bus or a PCI bus, 
whereas the original standard 
on ly suggested the ir use. The 
ISA bus will provide compati ­
bility with existing expansion 
card designs. The PCI expan­
sion bus's throughput makes it 
suitable for high-performance 
applications. A big advantage 
of PCI is that it 's a plug-and­
play bus, which could make the 
job of adding expans ion de­
vices to a CHRP system easy. 

Thanks to PCT 2.0 and Open 
Firmware, a CHRP system can 
host different operating sys­
tems while using the same ex­
pansion devices. The PCT 2.0 
specification provides for mul­
tiple firmware images in the 
expansion device's Fi rmware. 
And CHRP requires that PCI 
expansion devices u e Open 
Firmware for the boot process. 

Open Firmware, an evolv­
ing IEEE s tandard (P l 275 ), 
specifies a processor-indepen­
dent mechani sm by which a 
system can interrogate expan­
sion devices, configure them, 

. and install device drivers. Open 
Firmware provides the mech­
anism by which a CHRP sys­
tem configures and operates all 
its expansion devices as Mac 
peripherals under the Mac OS 
for one session and then con­
figures and operates these de­
vices as PC peripherals when 
the computer is restarted to run 
an NT or OS/2 session . 

Apple is using Open Firm­
ware to implement PCJ expan­
sion devices in PCl-bus Power 
Macs that wi ll be introduced 
the first half of this year. Nei­
ther IBM nor Motorola have 
Open Firmware development 
tools at this time, but they plan 
to work with Apple and many 
third-party vendors in this area. 

Each member of the alliance 
is responsible for porting a spe­
cific operating system to the 
new platform: For IBM, it is 
AIX and OS/2; for Motorola, 
NT; and for Apple, the Mac 
OS. Because the PowerPC pro­
cessor can use little-Endian or 
big-Endia n address ing , th e 
memory organizations that the 
operating systems use are not 
an issue. Although CHRP wi ll 
minimize some of the hardware 
dependency problems, all three 
companies agree that thi s area 
sti ll needs work. 

At the very least, all the op­
erating systems will require 
rewritten device drivers. For ex­
ample, modifications to NT's 
HAL and drivers are necessary 
for it to run on the CHRP plat­
form. Apple says current Mac 
device drivers will a lso need 
modification , but at least the 
company has already laid the 
groundwork with Open Firm­
ware on the PCI Macs. 

Once this work is complete, 
the ability to seamless ly run 
different operating systems wi II 
be compelling. "CHRP Macs 
will run whatever OS is ship­
ping in 1996," Apple's Gable 
says . 'The hardware and soft­
ware wi II operate as a no­
apologies Power Mac." 

Other vendors also find this 
capability valuable. Greg Gal­
anos, president of Metrowerks 
(Montreal, Canada), a supplier 
of PowerPC compilers for the 
Mac, says that CHRP should 
make li fe easier for deve lop­
ers. " If CHRP is implemented 
as promised, a developer would 
need to buy only one CHRP 
system," Galanos says. 

However, at the time of this 
writing, the CHRP standard is 
not complete. Vendors are free 
to attach devices or subsystems 
where it makes sense for their 
design. For example, a vendor 
might connect the video sub­
system directly to the Power­
PC system bus for perfonnance 
reasons. The alliance has to 
balance flexibility for Power­
PC system manufacturers with 
the danger that comes when too 
much leeway defeats the pur­
pose of a standard (e.g., the 
original SCSI standard didn't 
precisely describe certai n low­
level details, and many early 

SCS I devices that complied 
with the standard didn ' t func­
tion with other SCSI devices) . 

The PowerPC alliance wi ll 
have to resolve hardware de­
tails if the CHRP standard is to 
avoid a similar fate to that of 
the first SCSI standard. One 
such detail lies in the expansion 
bus. While the PC! bus lets ex­
pansion devices function with 
different operating systems, the 
same may not be true of a 
CHRP system that uses an ISA 
bus. By the time the standard 
is fina l, the ISA bus may be 
eliminated from the standard. 

Another unresolved question 
is whether the CHRP boot pro­
cess will support Plug and Play 
peripherals in either bus. Even 
the ROM socket that 's crucial 
for the Mac OS is optional. 

When se lecting core logic 
components, vendors can un­
intentionally impact the use of 

their systems. For example, a 
PowerPC manufac turer might 
save costs by not adding the 
ROM socket and an ASIC that 
provides an ADB (Apple Desk­
top Bus) interface to its design . 
However, this decision disap­
points users who expected to 
use the Mac OS on the CHRP 
system at a future date. The re­
sult: Users have to choose a 
CHRP system based on the op­
erati ng system they want­
which is the problem CHRP is 
supposed to solve. 

However, this is just a snap­
shot of the situation while the 
CHRP standard is in its early 
stages. As the s tandard ma­
tures, the a lli ance is actively 
so liciting input from other 
PowerPC OEMs. "The origi­
nal PReP I .0 standard was too 
open," says IBM's Griffi s. "We 
learned from that to narrow 
CHRP down to specifics." 
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T490CCT 

T4850CT 

Portege" 
T3600CT 

Toshiba's ultra­ Toshiba notebooks use themost powerful 
conveniem, credit micro/1rocessors, contain the largest liard disk 

card sized Noteworthy'" PCMCIA expansion d1ives and feature thecrispest dis/1lays. 
options tailor your system to your cliangingneeds. 











PROTECTION 
world's best-selling UPS protection �

Matrix-UPS™ 

ADVANCED MODULAR 
PROTECTION FOR 
DATACENTERS 
Use wich AS/400, HP9000, VAX, Netframe and 
equivalent �m�i �n�i�s�-�s�e�r�v�e�~� 

Smart-UPSf) 

PERFORMANCE POWER 
MANAGEMENT FOR ADV'NC'D 
BUSINESS NETWORKS 
Use wich �P�r�o�/�i�o�n�~� IBM PC 55, Alpha and equivalent 
�s�e�r�v�e�~� and internet devices 

�S�m�a�r�t�-�U�P�S �~� v/s™ 

BEST VALUE SERVER 
PROTECTION FOR SMALL 
BUSINESS NETWORKS 
Use wich PSIZ, Dell. ProUneo and equivalent small 
business or deportment �s�e�r�v�e�~� 

ni rw SERIAL SIGNALING 

All the protection ofBock-UPS Pro, plus: 

• Serial communication for enhanced 
network shutdown and control. Allows 
power quality event log, scheduling and 
UPS self-test. 

........ Ships with PowerChute vis software 
for maximum reliability and convenience 

• Available in 420, 650 Volt-Amps. �
Starting at $349 list. �

'l'l rw rw ENHANCED SERIAL SIGNALING & SNMP MANAGEABLE 

All the protection of Smart-UPS vis, plus: 

• Software configurable features 

.... SmartSlots for SNMP manageability 
means wide-area reliability and uptime 

• Full sine wave output 

• Supports APC monitoring accessories, 
such as Share-UPS, Measure-UPS, Call-UPS 
and more. 

• Rackmount and extended run models 

•Available in 250, 400, 700, 900, 1400, 
2000, 3000 Volt-Amps. Starting at $299. 

All the protection of Smart-UPS, plus: 

...... Modular hot-swappable design for 
100% uptime 

• Add runtime quickly and easily with 
microprocessor-controlled SmartCells 

• 60% lower lifecycle costs than �
comparable brands. �

• Available in 3000 and 5000 Volt-Amps. 
Starting at $3499 list. 

Solutions to suit any application 

APPLICATION VALUE �

WORKSTATIONS BACK-UPS �

PERFORMANCE �

BACK-UPS PRO �

HI-PERFORMANCE �

SMART-UPS �

SERVERS SMART-UPS v/s � SMART-UPS � MATRIX-UPS �

DATACENTERS � SMART-UPS � MATRIX-UPS �

Get Thunderstruck �
at Networks Expo, Boston �

Booth 2524 �
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News&Views �
3-D GRAPHIC S 

Developers Catch the 3-D Wave �
T he computer industry is preparing to 

bring 3-0 graphics capabilit ies that 
are usually associated with high-end work­
stations to desktop PCs by standardizing on 
new 3-0 -enhanced video hardware, soft­
ware APls, and operating-system enhance­
ments. PC games may never be the same. 

The 3-0 market demands superi or nu­
merical performance and blazing pixel ma­
nipulati on. The processor must constantly 
compute how a full 3-0 object will look 
from the viewer' s perspective. 

PCs based on CPUs like the Pentium or 
the PowerPC can handle the fl oating-point 
arithmeti c necessary fo r calculating the 
sine and cosine that make up the equations 
that govern the li ghting and movement of 
objects in 3-0 . Game console vendors lik e 
Sony are introducing new game platforms 
li ke the PlayStation that feature 3-0-capa­
ble CPUs. 

However, PCs will also need to change. 
An imponant additi on will be a 3-0 graph­
ics accelerati on card. Companies l i ke 
3Dl abs (San Jose, CA), Matrox (Quebec, 
Canada), ATI Technologies (Thornhill , 

3·D Hardware Vendor5 Anticipate Microsoft's 3-D DOI �
l · A "Ithoui:f! Micro.sOft;has incorporatetl the 

ci.,enGL API into Windows NT, the develop­
ers of hardware 3-D acceleration products are 
eagerly anticipating the release of the 3-D DDI 
(device.driver interface) this year. "When Mi­
crosoft implements the 3-D DDI; it Wilt provide ·a 
set of standard 3-D functions.for a board to ac­
celerate that are not specific to OpenGL," says 
Chris Smith, systems engineer for OmniComp 
Graphics (Austin, TX), which makes graphics 
accelerators, such as the 3 Demon 3.D PCI (Pe­
ripheral Component Interconnect) graphics ac­
celeration card. 

Microsoft has a DDI layer in place that offers 
a set of Microsoft-defined 2-D graphics func­
tions that graphics hardware can accelerate. A 
vendor's graphics board driver can provide ac­
celeration by implementing these functions in 
graphics hardware. "But in the current release 
of Windows NT 3.5," Smith says, ''there is no 
equivalent 3-D DDI layer." That means that for 
the compute-intensive functions of OpenGL, 

• Developer.; write reducing the number of bits used 
Windows applications per pixel, which reduces 
using the API of their the number of tran­
choice. sistors in the chip 

• The API translates higher· and the amount of 
level applications calls expensive VRAM
Into lower-level primitives 

that holds the image. (e.g., triangles and �
quadrilaterals). � 301abs is work i ng 

with Creative Labs, the• The 3-D DDI (and the 
device driver) takes the SoundB!aster company, 
primitives and other to develop a new, lower­
Information and accesses cost game enhancement 
the hardware to perform the standard. 
required drawing. Software vendors are explor­

ing many APis that will let develop-
Ontario), and Cirrus Logic (Fremont, CA) 
will release chip sets this year that will give 
low-end PCs substantial 3-0 rendering 
capabili ty. 

The more expensive boards using full ­
featured chips, such as the Glint chip from 
3Dl abs, are able to repl icate much of the 
power of the fl ashy high-end Sil icon 
Graphics workstations with a vi deo board 
costing about $2000. Newer boards wi ll 
probably achieve the lower price point by 

·there, is no. stanilatcf set.of defined' Microsoft 
funCtions for acceiet..Hon boards.. . . 

If a hardware vendor wants to accelerate 
Windows 3-D functions, the vendor has to invest 
considerable reso11rces in writing its own �p�~� 

prietary �l�~�w�-�l�e �.�v�e�~ �J �n�~�e�r�f�a �,�c�e� to its hardware that 
won't support other manufacturers' boards, 
says Carolyn De Bie, media relations represen­
tative for Matrox Graphics. To write such an in· 
terface, a hardware vendor needs to buy an 
OpenGL souri:e code license from Silicon Graph­
ics. For a board vendor, the $100,000 price tag 
for this source code can be cost prohibitive. 

Microsoft says it expects to release the 3-D 
DDI at about the same time as it releases NT for 
the PowerPC. ''We're gathering feedback, we're 
making sure we're getting it right," says Jeff 
Camp, product marketing manager for Windows 
Multimedia. Once Microsoft releases the DDI, 
says De Bie, ''The user doesn't have to worry 
about incompatibilities between 3-D software 
and hardware." -Dave Andrews 

ers create programs for a vari ety of chip 
sets. For a time, the OpenGL API appeared 
to be an early default standard. Mi crosoft 
has incorporated OpenGL into Windows 
NT and the unreleased Windows 95. 

But many companies prefer other APis 
over OpenGL. Autodesk, for instance, uses 
the HOOPS graphics language in Auto­
CAD. And game software companies dis­
covered that OpenGL was too large and 
took up too much memory. 

A number of small er APis are 
avail able, including BRender 
fro m Argonaut (M enl o Park, 
CA}, Realit y Lab from Render­
Morphics (London, U.K .), and 
Renderware from Criterion (Sun­
nyvale, CA). Each lets the pro­
grammer define objects as col­
lections of polygons and choose 
the l ight i ng and posi t io ning 
needed to set the scene. T hey 
also include features li ke coll i­
sion detection and interpolated 
motion that make game devel­
opment easier. The more ad­
vanced features incorporated in 
OpenGL (e.g., those that render 
smoothly curved surfaces and 
other complex objects) are 
avoided. 

Companies reali ze that the 
game market is huge and that 
people will pay top doll ar for en­
tertaining software with fl ashy 
effects. The games market, says 
Jeff Camp, product marketing 
manager for W indows multime­
dia at Mi crosoft, is potentiall y 
" ill ions with a B in front of it. " 

-Peter Wayner 
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THE POWER HUNGRY. 

THE TRULY SATISFIED. 

NUMBER NINE 
VISUAL TECHNOLOGY 

•PC COM PUTING. 11(9.il. IMAOIHE IS A TRADEMARl AND HA'A"KEYt IS A REGISTERED TRADEMARK or NUMBER NINE VISUAL TECHtlOLDGT, All OTHER TRAOEM.\RKS ARE Tl-!( �F�R�O�~�E�R�T�I�(�S� or THEIR �R�E�~�P �E �C�T�t�V �E� OWNERS. 01995 f.IUMB CR NINE VISUA.l T£CMHOLOGY. 

Circle 101 on Inquiry Card. 



iewSonic has become 

synonymous with providing 

superior high perfonnance color 

monitors to ademanding 

industry. As a recognized price/perfom1ance 

leadet; we are committed to designing 

outstanding monitors that continue to win 

awards. In fact, here are some comments from 

a few editors: 

I 
"Somefolks crave petformance. Some 

look for price.And then there are those 

who want it all. Ifyou belong to the 

third crow£/, the Viewsonic 17 is the monitorfor 

you. " - PC World; April 1994 

"Best color quality, best sharpness 

and best versatility-what more 

could we ask oftbe Viewsonic 17? 

Frankly, we were surprised that one monitor 

could do it all. " 

- PC Computing; January 1994 

"Viewsonic bas one ofthe sba11Jest, 

most detailed and wellfocused@. 
displays around. " 

- Windows; September 1994 

Our new ViewSonic 17 monitor is loaded with 

features including OnView"' controls (on-screen 

menu to adjust screen images to your liking), 

View.Match'" (matches screen colors to printer 

output),ARAG®coating (virtually eliminates 

screen glare and reflection), and refresh rates 

up to l 60Hz. No wonder this 17" monitor 

(15.7" diagonal viewable area) keeps on 

winning awards, generation ... after ... 

generation! 



Witl1 an eye and ear 

towards tl1e future, 

ViewSonic is expanding 

into tlie world of 

multimedia - witli our 

new PeifectSound"' 

Model VS127 speakers. These amplified, 

magnetically shielded speakers are designed to 

be attached to the monitor or stand alone. In 

fact,when attached to our monitor tl1ey blend in 

so well tl1ey appear to be built-in.And tliey utilize 

state-of-tlie-art wave guide technology 

combined wiili a bass enhancing super woofer. 

These speakers pump out high fidelity sound 

wiili such power and clarity iliat you'll find it 

hard to believe you're listening to acompact 20 

watt system. PerfectSound '"speakers offer 

advanced audio technology combined with an 

ergonomic, space saving design - each 

speaker is only 2.4" wide! Controls include bass, 

treble and master volume. 

Sounds so vibrant and rea.tistic, you'll swear 

you 're sitting in front ofan ord1estra - not 

your computer! 

The ViewSonic 17 is MPR-II low radiation and 

EPA Energy Star"' compliant. • 

The first ofthe multimedia product 

linefrom ViewSonic! 

Viewsonic® 
See The Differencer' 
�~�~� 

Tel: (800) 888-8583 or (909) 869-7976; Ext. 204 
Fax: (909) 869-7958 
Call FaxSonic at (909) 869-7318 (fax-on-demand) 
Request Doc.320 (VSl27), 152(17) 
Applelink:VI EWSONIC Compui;erve: 73374, 514 
W�p�m�d�u�c�~� and lr.ldemlrh :ire brand n2mes ri !heir�~�h�t a.1mpmles. 

Circle 132 on Inquiry Card (RESELLERS: 133). 



News&Views �
NATIVE SIGNAL PROCESSING 

Multimedia Goes Native �
T o improve the performance of the Pentium for hosting soft­

ware-based real-time communications and multimedia ap­
plications, Intel includes a new PCI (Peripheral Component In­
terconnect) controller chip set and a 16-bit audio chip set on 
motherboards that the company makes for PC manufacturers. 
The new PCI chip set, code-named Triton, improves the PCI 
bus's ability to continuously deliver data from the outside world 
to the PC 's main system memory so that the Pentium can 
quickly process it. The audio chips-the Yamaha 16-bit �i�:�: �.� ..!;;; "� �:�"�·�~�a�~�'�.�:�"�j�,�7�[�; �~ ••E.�:�:�'�.�~ �;�i �;�;�J�t�:�i�~�~�~�i�!�!�=�i� 
OPL3L FM synthesizer and two chips from Crystal Semi- �:�:�.�.�-�.�:�: �. �-�~ ·-:=­
conductor (Austin, TX) (a DIA converter chip and a �f�)�.�.�- �l �~�m�· �. �- �~ �­

codec/controller}-deliver a Windows and DOS-com- ,_':'.:,_ ... _ 
patible 16-bit stereo sound system on the motherboard. . D0.,1- on.I C ll-" - I , .... �~�·�-Ott..M"- >A - \ *'­

1 • f I I --IM_,By putting sound and a lower-latency implementation Jer 11.-.•• _., 
�l�  "�f �~�1�- �I �M�_

of PCI on its motherboards, Intel promotes its NSP (Na­ ....._ l 

ti ve Signal Processing) strategy of migrating the pro­
cessing of multimedia functions lik e software video play­
back/capture, stereo digital/audio, speech recognition, ::::::::::.:.· "- -
electronic MlDI instrument synthesis, and other func­
tions off DSPs (digital signal processors) and add-in cards. 
Intel argues that the Pentium and the fo1thcoming P6 processor are 
powerful enough to handle many multimedia functions. Apple 
has a similar strategy with its PowerPC-based AV Macs. 

Vendors like Gateway 2000 and AST say that they may release 
NSP-optimized systems this year, but they will have to wait un­
til May at the earli est for another crucial component, which is the 
layer of software from Spectron Microsystems that communi­
cates with Windows applicati ons to deliv er deterministic real­
time access to the CPU and optimizes NSP. Spectron and Intel are 
porting Spectron's SPOX real-time system software to the Pen­
tium. The new version, Intel Architecture SPOX (IA-SPOX}, 
augments Windows 3.1 and Windows 95 with real-time capa­
biliti es. Bruce Thompson, marketing manager at Spectron, says 
you can expect the first audio and fax/modem products that sup­
port IA-S POX to be released by midyear. 

Some vendors aren't waiting for TA-SPOX avai lability to release 
data/fax modems that use the host CPU to perform certain func­
tions previously performed by dedicated add-in cards. For exam­
ple, ATI's ((905) 882-2600. ext. 1) Vigor fax/modem (li st price, 
$89, up to 19.2 Kbps) eschews a modem controller, RAM, and 
EEPROM and emulates a 16550 UART using software and a 25­
MHz 386 or higher CPU. But officials at Intel and Spectron say that 
the Pentium and the P6 will need a real-time system software 
component to adequately handle soflware videoconferencing. 

The Pentium is powe1ful enough to take over some, but not all, 
of the tasks now handled by speciali zed hardware. Rick Olha, 
product manager for IA-SPOX and NSP at Intel' s Architecture 
Labs, says, "We're not advocating yet that modem manufactur­
ers take out the data pump, as placing that capabilit y on the host 
takes too much of the Pentium performance." Nor does Intel say 
the NSP sounds a death knell for DSPs. Says Olha, "We' re not try­
ing to replace all DSPs, only when it makes sense." 

Spectron's Thompson agrees with that last statement: " It will 
always be a leapfrog, there will always be new high-end appli­
cations that we don't imagine today that may require a DSP." 

-Dave Andrews 

�~� \Jt.n 
�·�~� \ ....J ••••• 

-··•""" "L-" 
• 
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ANNOUNCING THE FREE ORACLE CLIENT /SERVER FORUM. 

Oracle Workgroup/2000 is the next �~�! �. �~ �. �~ �l �e� �w �~ �. �r �~ �. �l�l�r �o �u �. �P�.� Personal Oracle7 for Windows-The 
generation of client/server systems. With power of Oracle7 now for Windows. 

powerful and easy-to-use databases, middle- Oracle Objects for OLE-The high· 

ware, and tools, Workgroup/2000 is a performance OLE interface to Oracle7 . 
complete, end-to-end, application development Proof that you ca n. Oracle Radio Agents-Secure wireless 

solution optimized for today's workgroup and beyond . client/seNer connectivity to Oracle7 for mobile users. 

But we're not asking you to take our word for it. We're ready Oracle Power Objects (Project X)- The fastest 

to prove it. Attend our forum and learn about the products way to build next generation applications. 
you' ll need to build next-generation workgroup solutions. You' ll also discover how Oracle and its partners-Compaq, 

Oracle7 Workgroup Server-The simply powerful Intel and Novelhnvision the Future of PC client/server 

database for workgroups . Available on OS/2 , NT, computing. Plus, you'll see live demonstrations on how to 

NetWare, SCO, Solaris X86 and UnixWare platforms. develop, install, and manage PC-based client/server systems. 

For reservations call 1-800-633-0542, ext. 4990 and ask about our other 1 0 seminar locations. Seating is limited. 

March 2 March 7 March 9 March 21 March 21 Morch 2R March 30 Apnl '1 April 6 April 11 �
Denver Salt Lake City Seattle New Otlean> Atla..to Bm to11 Philadelphia Vancouver Chicago New Yark �

' 

ORACLE �
COMPAQ inteL N 0 V E LL " 



News&Views �
MOBILE COMPUTING 

Project Xanadu? 

The World Wide Web and hy­
pertext are receiving atten· The Ultimate Portable tion these days, but the con­
cept of distributed hypertext 
has existed for some time. It Computer? 

W� 
was in 1988 that BYTE re­�
ported on Ted Nelson 's Pro­�

hile users debate the merits and trade-offs of notebooks ver­ ject Xanadu, which was to be �
sus small notebooks and PDAs (personal digital assistants), the basis of a global "docu­�

information and systems integrator CPSI (Fairfax, VA) is fi nishing its fi rst verse" storing mill ions of �

computer that represents the ulti mate in portabili ty: You wear it. CPSI's documents accessible to mil­�

body-worn computer fit s a 486-based 50-MHz computer complete with lions of users-essentially �

a 540-MB hard drive, dual PCMCIA slots, 16 MB of RAM , mouse, � the idea of the Web on the 
Internet but on a much and voice recogniti on in a package that weighs about 3 pounds 
grander scale . and is the size of a canteen. The company says the computer, �

which will cost about $10,000, wi ll run continuously for 6 to 8 Nelson's ideas were so in­�
hours on lithium ion batteries. triguing that Autodesk �

CPSI selected Kopin's (Taunton, MA) state-of-the-art mono­ founder John Walker decided 

chrome head-mounted display with VGA resolution that weighs to invest in Xanadu and 
computer, repair 

onl y 6 ounces. CPSI does not plan to deli ver end-user prod­ technicians wHI be started an Autodesk Informa­
able to accessucts, however. Instead, the company will work wi th V ARs and documentation as they 

tion Business Unit, which in­
work In difficult environments.. Other cluded Xanadu and an Elec­manufacturers to develop and distribute products in targeted ver­ appllcatlons could include emergency 

tronic Information Shopping tical markets worldwide. -Chris Chinnock medical diagnosis and treabnent. 

Mall called AMIX (American 

SM A LL NOT E BOOKS 

Stronger, Smaller Notebooks �
R ecent introducti ons by 

vendors such as Gate­
way 2000, DEC, and Hewlett­
Packard of ul traportable note­
books have reduced feature 
di screpancy between note­
books that weigh about 4 
pounds and their sli ghtly heav­
ier 7-pound cousins. Small 

Small notebooks are becoming more 
capable thanks to better components 
and clever designs. DEC's HiNote Ultra 
features an optional floppy drive that 
docks to the underside of the portable. 
other small notebooks llke the HP 
OmniBook 600 and Gateway 2000 
Liberty PC still use the older external 
floppy drive design, where the drive 
hangs off the side of the portable. 
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notebooks don' t yet deli ver fea­
tures such as built-in CD-ROM 
or SuperVGA resoluti on. But 
notebook vendors expect the 
feature set gap to decrease even 
more this year. 

Subnotebooks that were 
released last year usually traded 
compromises (e.g., small 
screens, less-powerful proces­
sors, and low-capaci ty hard 
drives) for ultraportabili ty. But 
now, says Bruce Stephen, an 
analyst with International Data 
(Framingham, MA), ''The early 
design mistakes have been 
learned and corrected." 

HP's OmniBook 600C (starts 
at $2800) fea tures an �8 �~ �-�i�n �c �h� 

backli t VGA color passive­
matrix display, a 260-MB hard 
dri ve from Maxtor that fits in a 
PCMCIA Type ID slot, and sup­
port for W indows enhanced 
mode. DEC 's HiN ote Ult ra 
(from $2000 to $4999) offers 8 
MB of RAM standard, up to a 
340-MH hard drive, and a �9 �~ �­

inch acti ve- or passive-matrix 
color screen. Gateway 2000' s 

Liberty PC notebook (starts at 
$2799), which weighs sli ghtly 
more than 4 pounds, boasts a 
I0.4-inch dual- scan passive­
matrix display. Look for more 
small notebooks to ship with 
I0.4-inch or higher-resolution 
displays, vendors say. 

Shyam Jha, DEC's director 
of product management and 
marketing, expects the capacity 
of slim 12.5-mm, �2 �~ �-�i�n �c �h� hard 
drives to increase from the cur­
rent 340-MB maximum to 500 
MB this summer and up to 700 
or 800 MB by the end of the 
year. Tim Willi ams, R& D man­
agerof HP's mobil e-computing 
division, expects the capacity 
of rotating storage, l 'X- inch 
PCMCIA hard dri ves to in­
crease from 260 to 500 MB or 
more this year. 

The compromises won' t be 
elimi nated, however. Today's 
CD-ROM drives, for example, 
are a li tt le too thick and heavy 
for engineers to squeeze into a 
4.2-pound package. 

-Dave Andrews 

Information Exchange) (see 
Microbytes, August 1992 
BYTE, page 28). A prelimi­
nary version of Xanadu (ver­
sion 88.1) was developed 
under Autodesk's auspices 
in 1988, but the project was 
eventually scrapped and Au­
todesk "divested itself " of 
Xanadu in 1992. Walker 
eventually moved on to other 
things. 

Xanadu still has a phone 
number in northern California 
((415) 331-4422), but Nel· 
son is now in Sapporo, 
Japan, working with Profes­
sor Yuzuru Tanaka of Hokkai­
do University to develop a 
new version of the Xanadu 
Publishing System. Accord­
ing to Nelson, Tanaka has 
developed a "widget-based 
graphical interact ive Ian· 
guage," called lntelligentPad, 
which Nelson calls a · gener­
al ization of NextStep. " lntelli­
gentPad will be the "back­
boner of a new version of 
Xanadu to be launched on 
the Internet 's Web. Nelson 's 
Internet address is 
ted@xanadu.net, but Nelson 
says he's a "reluctant corre­
spondent" and rarely an­
swers his mail. -Nick Baran 



Blasts from the Past �
DENNIS BARKER 

VGA color monitors made the 
cover. They were getting to be 

inexpensive, starting 
at $399. We looked 
at 26 of them-very 
closely. The testers in 
the lab saw nothing 

but pixels sw imming before 
their eyes for weeks after. 

Machine of the Month: Com­
paq's new Systempro. "A rea­
son to beli eve in EISA." This 
$ 16,000 33-MHz 386 server 
featured the Flex/MP archi ­
tecture, which all owed for mul­
tiprocessing the Compaq way; 
all l/O, for example, had to be 
handled by the primary pro­
cessor. Still, "a winner." 

Which operating system will 
dominate the desktop? The 
BYTE poll at Comdex showed 
industry expectations for OS/2 
falling faster than a mainframe 
dropped from the Eiffel Tower. 
In the spring of 1988, voters 
chose it as the operating sys­
tem most li kely to succeed. But 
by that fall, OS/2 was sliding, 

and DOS 
boun ce d 
back to the 
top. Even 

;;;,c;"""'11 Unix, exoti­
ca for most 
Comdexers, 
s urpa ssed 

OS/2 in votes. Our take: The 
practicalit y of staying with 
DOS outweighs the technical 
advantages of OS/2 and Unix . 
Only developers had Windows 
3.0 then- but in a moment of 
shattering insight, we sensed it 
havi ng a " negative impact on 
OS/2 acceptance." 

The BYTE Unix benchmarks 
made their debut in this issue. 

Life Within 1 MB. After those 
rich and famous I 980s-gas­
pIas ma-screen/4-M B-o f­
RAM/386 laptops on the Cote 
d' Azur-it was time to think 
frugality. We devoted about 50 
pages to the minimalist li fe­
style: busting 640 KB , dealing 
with TSRs, multitasking DOS, 
compression programs, svelte 
integrated software, and Bor­
land' s VROOM. 

Reviews from tile Past 

NetWare 386: No more 
Netgen installation hassles. 

OS/2 1.2: Much improved, 
but "needs to go on a diet. .. 

Mail-order 386SXes: From �
Gateway 2000 and PC �
Brand, "a great deal of �
power at very reasonable �
prices ... �

Autodesk Animator. In 1990, 
this is what an animation pack­

age for the 
ordinary PC 
user looked 
like. Glitzy it 
ain' t, but, 
hey, it ran on 
a 640-KB 
machine. Not 
for generat­

ing The Lion King, but OK for 
Beavis and Butt-head. 

Bargain Computing. We looked 
at low-cost and freebie ways 
to extend your PC's power: 
programming editors such as 
Yedit and Brief; a $35 program 

ca 11 e d 
Surf, for 
generating 

. 3-D plots; 
instructions for turning a Com­
modore 64 into an 80-column 
terminal; the $815 Sli cer kit 
computer; public domain gems 
li ke Andrew Fluegelman's PC­
Talk and Jim Button ' s One 
Ringy Dingy; and a tutorial on 
XLISP by its inventor and fu­
ture BYT E employee David 
Betz. 

the local 
markel. 
The JX 
crossed 
the PC and 
the PCjr: 
4.77-MHz 8088, floppy drives, 
and two slots for software car­
tridges; the two expansion 
connectors would take only 
PCjr cards. The JX went up 
against more advanced systems 
from NEC, Sharp, and other 
giants. 

ne of the complexities of 
hacking is that we wanted apure 
model.Now the world is more 
complicated. We have stock 
options and salaries to worry 
about" 

- Mac hardware designer 
Burrell Smith, quoted in our 

West Coast bureau's report from 
U1e Hackers' Conference 

Rat-panel displays were a bit 
far out but 
showed 
" promise 
of eventu­
all y sup­
planting 
the CRT 
in several 
workaday 

contexts." We focused on the 
technology of gas-plasma and 
eleclroluminescent displays. 

Steve Ciarcia advises two men �
at the local doughnut shop to �
"ease into 16-bit computing" �
with Intel's new 8088. �

Articles on using a microcom­�
puter to "explore the inner �
processes of a molecule"; solv­�
ing problems involving vari­�
able terrain; simulating the �
landing of a jet-propelled craft; �
and operation codes of the �
8080, 8085, and Z80. �

Editorial director �
Cart Helmers re­�
counted how he �
rigged up an Ap­�
ple II and a Nikon cam­�
era lo take photos of a solar �
eclipse. He was going to Kenya �
for the occasion, wi th a reader �
he'd met as a result of an ear­�
lier article on the subject. �

They'd rejected Steve Wozni­�
ak's proposal, thus inadver­�
tently helping to launch Apple, �
but now Hewlett-Packard had a �
PC of its own. �
The HP-85 �
looked kind of �
like a giant �
calculator: one �
piece , with a �
littl e display (5 L----"' �

inches) and built-in keyboard, �
plus a drive for tape cartridges �
and a thermal printer with pa­�
per only sli ghtly wider than �
cash-register tape. The brain �
was a custom 8-bit processor. �
Cost: $3250. �
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''The ZEos· �P�a�n�t�e�r�a�·�~ •. 
chart!"PC World said the Pentium-66Mostliang and Pentium-90 processor-based 
Pantera PCs were "the fastest 
system(s) ever tested."For The Buck:' 

The ZEOS Pantera 66MHz and 90MHz 

- PC Magazine, September 27, 1994 also received the highest scores in all 

It's true! The ZEOS Pantera is as good as it gets. Leading 
experts from top industry publications all agree that the ZEOS 
Pantera is the best PC available. Unparalleled in its field, the 
Pantera has continuously earned award after award-month 
after month. 

There's no desktop system that comes close to the ZEOS 
Pantera in performance, reliability, and value.As PC Magazine 

said:"Overall performance leader... the Pantera line has a lot 
to offer-strong performance at a reasonable price,with 
excellent documentation." 

Supreme Performance 

The ZEOS Pantera, based on Intel's 
486 and Pentium processors, is breaking 
record after record with its supreme power 
and awesome performance. 

"Mark a new high on the performance 

benchmark tests run by 117indou<I' �S�o�u�r�c�~ �,� 

and earned two Experts' Pick awards.They said: "The clear 
winner is the ZEOS Pantera." 

What makes the Pantera blow all others away? Superior 
engineering-starting with a ZEOS designed motherboard, 
created specifically to take full advantage of the latest tech­
nological advancements. The motherboard is stocked with 
exceptional features such as an on-board PCI Local Bus IDE 
Controller and support for up to four IDE devices. For the 
fastest video performance, we give you a Diamond Stealth 
64-bit PCI video card standard. 

Valuable Extras 
The Pantera is afirst-rate example of ZEOS' 

commitment to provide you with an excellent 
value on an award-winning machine. With all IIthe extras, options, and 100% compatibility \\1tl1 It runs with 

NetWarsall major operating systems,you can't go wrong. 
Many of our most popular money-saving 

Pantera packages are ready to ship the same day 

you ordei: We also give you the option to custom­
design asy-stem to your exact computing needs. 

Either way, you can buy with confidence 
because of our on-going dedication to offer you 
high-quality features and state-of-tlle-art tech­
nology at an affordable price. As PC/Computing 

said:" ... this is adeal you simply can't pass up:' 
And tlle value doesn't stop \\1tl1 your purchase. 

Nobody does more to support you after the sale. 
ZEOS has won seven PC Magazine Readers' 
Choice for Service & Reliability awards. 

Unequalled in performance, reliability and 
value, the ZEOS Pantera "is tlle ultimate Power 
Desktop." PC World added: "It 's lightning fast, 

beautifully configured, and priced right." 
To get your best buy, call a ZEOS Systems 
Consultant today at 800-554-5226. 

w�
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Pentium-ea 
Aprll 12.1994 

DX4-100 
June 28,1994 

�~� 
�~�-

Pentium.SO 
April1994 

Pentlum ..90 
August 1994 

I. . 
488DX2-88 
January 1994 
February 1994 

Match 1994 �
June 1994 �

December 1994 �
January 1995 
February 1995 

DX4-,100 �
October 1994 �

November 1994 �
December 1994 �

January 1995 �

Pentium-ea �
December 1994 �

January 1995 �
February 1995 �

Pentlum-68 
June 1994 
July 1994 

August 1994 
September 1994 

PentJum-00 
August 1994 

September 1994 
October 1994 

November 1994 
January 1995 
February 1995 

Pentlum-88 
May 1994 

Pentlum-90 
February 1995 

Windows · 

Pentlum-88 
June1994 

Pentlum·OO 
August1994 

�~� �
\IY �
Pentlum·OO 

November 1994 

488DX2·88 
March 1994 



486DX2-50 $1345 486DX2-50 $1645 
486DX2-66 $1395 486DX2-66 $1695 

DX4­ 100 $1545 DX4-100 $1845 
Penti um-60 $1645 Pentium-60 $1945 
Pentlum-75 $1695 Pentlum-75 $1995 
Pentium­ 90 $1995 Pentium-90 $2295 
Pentium­ 100 $2195 Pentlum-100 $2495 

�> �4�~�1�B� RAM 
> 340MB local bus IDE 

har<l drive with 120K cache 
> 3.5" I.44MB flopp)' 

disk drive 
> Diamond Stealth 64-bit 

PC! local bus SVGA color 
graphics card with !MB DRAM 

> ZEOS 14" 1024 x 768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

> Six-bay desktop case with 
two cooling fans 

> Microsoft Mouse 
> MS-DOS 6.2, Windows 

for Workgroups 3.11 

> 81B RAM 
> 528MB local bus IDE 

hard drive with 120K cache 
> 4X CD-ROMdrive and 

3.5" I.44MB floppy drive 
> Diamond Stealth 64-bit 

PC! local bus SVGA color 
graphics card with !MB DRAM 

> ZEOS 14" 1024 x768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

> Six-bay desktop case wi th 
two cooling fans 

> Microsoft Mouse 
> MS-DOS 6.2, Windows 

for Workgroups 3.11 

Included With Every ZEOS Pantera: 

> Genuine Intel"Processor.ZIF >- Slots: Three PC! & 4 ISA (486), 
socket for easy upgrading. 3PC! & 5 ISA (Pentium). 

> Diamond Stealth PC! local bus > 200 watt power supply wi th built-
color graphics card with !MB in surge suppressor. Switchable 
DRAM, upgradable to 2MB DRAt\1. between 115/230V. 

> 1Wo high-speed serial ports and > ZEOS 101-key space-saving keyboard. 
one enhanced parallel port on > FCC Certified Class B; UL Listed. 
the motherboard. > ZEOS Customer 

> Flash BIOS. Satisfaction Package. 

Package 4 

486DX2-50 $2145 486DX2-50 $2545 

486DX2­ 66 $2195 486DX2-66 $2595 

DX4-100 $ 2345 DX4-100 $2745 

Penti um­ 60 $2445 Pentium-60 $2845 

Pentium-75 $2495 Pentium­ 75 $2895 

Pentium-90 $2795 Pentium-90 $3195 

Pentlum-100 $2995 Pentium-100 $3395 

> 16MBRAM 
> 850MB local bus IDE hard 

drive with 256K cache 
> 4X CD-ROM drive and 

3.5" J.44MB floppy drive 
> Diiunond Stealth 64-bit 

PC! local bus SVGA color 
graphics card with !MB DRAM 

> ZEOS 15" 1024 x768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

> Six-bay desktop case with 
two cooling fans 

> Microsoft Mouse 
> MS-DOS 6.2, Windows �

for Workgroups 3.11 �
> Lotus SmartSuite �

486 & DX4 Extras: 

> RAM expandable to 128MB. > EPA Energy Star compliant. 

Pentium'" 60 Extras: 
> RAt\il expandable to 192MB. > On-board Fast SCSl-2 option. 

Pentium 75, 90 & 100 Extras: �

>- RAM expandable to 192MB. �
> On-board PCI local bus Fast SCSI-2 and Ethernet IAN options. �
> EPA Energy Star compliant. �

�·�~�;�:�i �. �1�;�1�~ �· �~�!�t �. �1�.�p�~ �~�~�~�~�~ �~�~ �~�~�~ �~�~�~ �~�~�~�~�~�~�~ �~�~�~�~�~�~�~�~ �~�~ �~�~�~� 
528MBto 1GB SCSI Controller Chi p Front D rive Bay PCMCIA SWapBox 
Hard Drive Upgrad e ...... ........... . . $190 For on-board SCSI. Includes drivers .•••••••••••• $49 Installs into 3.5'' drive bay•• •• •••• •• •••• .•••••• $179 

1 MB t o 2MB Video Internal 14,400 bps V.32 b i s lntemal Tape Backup
RAM Upgrade ••• ••••• •• •••••• ••••••• •••••• •• $5g Modem with 14,400 bps 80 to 250MB includes backup software••. •• ••• $149 

Send/Receive Fax •• •••••• •••• ••• . •. ••• ••• •$79Diamond S t ealth 64/PCI 10-Bay Vertical Case•••• •.••••••••••• ••$95 
Vide o Card w i th 2MB VRAM Internal 28,800 bps V.32 b i s Fastest64-bit accelerated video ••••••••••••••• •$249 Multimedi a UpgradeMode m with 14,400 bps 
Upgrade from a 14" t o a 15" Monito r Send/Receive Fax ••••• •••• •• •••••• •• •••• $199 Sound card and stereo speakers •••••••••••.•••$128 

ZEOS SVGA NI , 1024 x 768, Oat screen •••••• •• •• $95 ZNYX EtherActlon'" 32 Lotus SmartSuite Upg rade 

Upgrade from a 15" t o a 17" Monitor 32-bit PC! Ethernet !ANadapter. 10Base5, Upgrade you existing Lotus application 
ZEOS SVGA NI , t280 x !024, Oat screen •••••••$345 10Base2 and IOBaseT connections ••.•.•.••.••.$199 with Lotus SmartSuile (five applications)•••• $299 

Mm()' other affordable upgrades and optionsamilable. Call for details! 

Free Lotus SmartSuite! 

1-2-3,Ami Pro, Freelance Graphics, 

All Pantera packages include Microsoft DOS 6.2 
and Windows for Workgroups 3.11. In addition, 
packages 3and 4include Lotus SmaitSuite­

Organizer m1d Approach. 

> 24MB RAM 
> IGB local bus IDE hard �

drive with 256K cache �
> 4X CD-ROM drive and �

3.5" I.44MB floppy drive 
> Diamond Stealth 64-bit 

PC! local bus SVGA color 
graphics card with !MB DRAM 

> ZEOS 15" 1024 x768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

> Six-bay desktop case with 
two cooling fans 

> Microsoft Mouse 
> MS-DOS 6.2,Windows 

for Workgroups 3.11 
> Lotus SmartSuite 

800-554-5226 
24 Hours a Day 
365 Days a Year ZEOS 

INTIANATION A L, LTO. 

F:Lx Onlcr.;:800-362-1205 or612-.l62-1205. Phone Order.;: Outside U.S. and 
Canad:i: 612-362-1212, Goremrnent: 800-2 5-2 .19. ZEOS lnfomrntion 
�S�)�~�t �e �m�s�.� Inc. GSA #GSOOK94AGS5 I76. Purch:tse Order.;, Mastert:ard, VI SA. 
Am Ex. Discover. Z-Card, COD and affordable leasing progr:uns. 

Purch:lSl'onim :utsubt«t 10 zwn1"ll. Busitle.U lnMgp.'1l£fiUTlS-milXHt..AJIprias. �~ :w.i ll't'3J.bblliri·msubf«110ch111g,e"1thou! ncOI%; r-.ill tororJi nn �~�:�i�n�d v.··.1.rr:1mydruib l>i"ireiOOnot �t �n �d�1�~�s�h�i�p�p�i�n�g�.�.� �~�I�I cornp:mbthry b �[�\�o�\�~�T�e�i�l�a�t� �O�n�l�y �. �~ rnt.io oo 
•,11"J.rr:uitic5 "'hh ruJ"«1 to this pnx!uci. ,\II prOOua:s :ind oonlp"Jt1)' 1um:s :ut tr:ldanlf'b �o�r�~ lD&.."111:ub ol their rcspcctht holdm. ln!d lnsi& and l\'lll!Um l'roassor �I �n�~ �~ lrJ&.om1r"3 rl ln!l l Corpon.t:lon. 7£0Sis ll �~ lr3dern:uk: Z.Urd is a regisltn\l iC"liccrn:lrk; P:anm 
ls a tradnn:uk d 7£05 lntenullonal Ltd. 0 199S 71.0S lntem:itlon:d Ud.. 1301 lmlustri.il Bf\"d., �~�l�i�n�n�t�:�i�p�O �I �U �,� MN 554 13 USA. Zf.OS is a puhl!dy trJded oomp:mr (l\ASDAQ S)111bol: ZEOS). PAN·8'T-9S03 

Circle 135 on Inqui ry Card. 



>'h\!tlill �l�n�~�t�o�l�f� 
Plrat Publlcallon 

�. �~�d�e�a�d�a�m� 
Second lublfcatloa 
SlllpmentOne 
Shi ment'l'Wo 

�~�p�f�e�r�\�'�a�p�e�r� Unit 

60 
50 
4o 
14) 
20 
10 
0 �~ �l�n�.�.�.�a�t�o�'�1� .10Ii.la Mtrf Ualto Uotd . .:io . ' 

TOTALSBYWlll!K 
fQ""8I0'1 
Mtrt Ullila Uoed 

·MtrtHoun 

Track and manna the 
Produc11on.1nventory and use 
Of malerlats In addition 10 Iha 
manaaemenl ot laboe equipment
and Olber resources. 

Change proJect r1ews 
to see WBS or PERT 
charts showing
dependencr llnkl. 
milestones and status. 

-

-
• 

oudlot.fl

::Z'=.
faubo1,flf 

- gn.tio1,ftf 
- a.d.pj 

IM!d.Pj 

tt... ._ :=:."::-... 
TOTAi.a IY WEE-. 
T'l".-0 

View Drolecl status QUICkll 
and easnr 10 anllclpale and avoid 
cosllr oro1ec1 delars. 

I PERT Charts, was Structures And �
Comparative S-Curves Gel You All Excited,�

This Will Really Spin Your Hard Drive. �

*" 
m�·�= �~� 

toOS 
toOI.' 
100S'°°" 

s1a1e-0Hhe-ar1 graphics
and reoorllna caoabllllles 
make roar data easier 
10 understand. 

Foundation 
Deck 
Stan 
Uprights 

ROOFING 
Roof 
Shingles 

LANDSCAPE 
LAWN 

Oradlllll 
OAZEBO.PJ 

Total Cost 
LL TolalHours 

Cott Hrs 

12000 
10000 
8000 
6000 
4000 
2000 

Serious project managers need software that's as serious about the job 

as they are. And that software is �C�A�-�S�u�p�e�r�P�r�o�j�e�c�t �~� 

Powerful yet flexible, SuperProject is sophisticated enough to reflect 
your work environment and is incredibly easy to use. 

Model your projects realistically with effort-driven tasks, date con­

straints, large capacities, to-the-minute scheduling, flexible progress 

tracking, auto actuals. re-scheduled remaining effort and strong multi­
project management. 

Manage resources and costs efficiently with multiple calendars, 

availability and rate tables, efficiency factors. shifts, overtime, 

materials management, advanced leveling, rate overrides, fixed and 

overhead costs, cost accounts and cost/schedule reporting. 

Understand, report and present your projects effectively using four 

unique outlines with integrated Gantt and histogram charts, crosstabs, 

PERT and WBS charts, S-CUrve and other cost charts, full customiza­

tion with unlimited saved layouts and 90 user-defined fields and formu­

las, all in an intuitive WYSIWYG environment. 

can 1-eoo-225-5224, DePL &2500, For More lntormalion. 
CA-SuperProject for the serious power user. You'll wonder how you ever 
managed without it . 

New CA·SuperProiecr3.D
i:OMPUTER. UNIX Windows OS/2
J'ISSOCIATES �C �Q�:�:�m�~ �t�e�r� Associates Irttcmatiooal, Inc.. One Ccmputer Asscciates Pla?.a. Lslandla. NY 1178&7CXJO. 
So/tware.supen'or by design. All produc1 names referenced herein ;i1c 1rademarks of their respective companies. 

Circle 71 on Inquiry Card. 
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