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ympelition — And You Win!

Compatibility & Uparadeability

We understand compatibility and upgradeability are important to
you. You can relax with Gateway. When Dataquest asked 833 PC
users in Fortune 500 companies to rate personal computer companies,
they ranked Gateway number one in the areas of compatibility, up-
grade potential and price. And we give you a written guarantee that
our 486 systems are upgradeable to Pentium technology.

Reliabiiity & Quality

We understand you want reliability and quality, in both the
products you buy and the company you buy them from. That’s what
you get with Gateway. In two reader surveys conducted by PC
Magazine, Gateway systems received the highest ratings for
reliability. Gateway 2000 is also one of the most financially stable
companies in the industry, assuring you that you’re buying from a
reliable firm that can withstand the rigors of the PC Racing Series.

SEIV":E . . pcvwerip | EEECNE

We understand you want the best in service, from your first BU'I'E
phone call through the years you own your computer. Judging T —
from the recent “best service” award we received from readers of T —
BYTE, you can count on Gateway to live up to your expectations. Service Award






In the fast-
moving, hard-

driving PC industry,
the race for leadership
is more competitive than a heat at your local stock car
speedway. All classes of PC manufacturers are on the
direct market track together, trading paint and slamming
each other into the wall at every turn. All the while, the
unassuming cow-spotted Gateway car consistently
outmaneuvers and overpowers the competition.
Repeatedly, Gateway 2000 leads the field by providing
you with the best value in the PC industry. When
Gateway takes the checkered flag in this race, you’re the
winner!

What's The Winning Formula?

The driving strategy behind Gateway's success is
simple: understand what customers want and give it to
them!

al| 2000 Ourmaneuvers The Ce

Price

We understand you want the best possible price — and that’s easy
for Gateway.

Our competitors would like to have you think they're now offering a
value that meets or beats Gateway. But apples to apples, they re still
hundreds, sometimes thousands of dollars more, while our systems
consistently outperform theirs.

You’re a smart shopper. Do the comparisons yourself and you'll
confirm what Dataquest™ found in a 1993 customer satisfaction survey:
Gateway ranked number one for best pricing. When you add the other
buying criteria that’s important to you, we offer an unbeatable value,

Performance

We understand you want the best computer performanee your
money can buy. That’s what you get with Gateway. We hold the track
record in the biggest bang-for-the-buck division.

Our price-performance ratio is even better this month thanks to
improved video on our highest performance systems. We replaced the
award-winning ATI™ Graphics Ultra Pro with ATI's latest-generation
video card, the Graphics Ultra XLR. The new XLR is up to twice as
fast as the Ultra Pro, and it’s the best all-around video performer in
DOS and Windows."



.An The PC Racing

B 25MHz 486SX Intel® Processor

B 4MB RAM

B 3.5" Diskette Drive

B 170MB 13ms IDE Hard Drive

B Intel Pentium™ Technology Ready

B Windows Accelerated Video w/512K DRAM
W 14" Color CrystalScan® 1024N]

B Mini Desktop Case

B 5 16-Bit ISA Slots

M 124-Key AnyKey® Keyboard & MS Mouse
B MS-DOS®6, Diagnostics & Windows™

B MS Works for Windows™ 2.0

$1295
4DX-33V

B 33MHz 486DX Intel Processor

B 8MB RAM, 128K Cache

W 5.25" & 3.5" Diskette Drives

B 340MB 13ms IDE Hard Drive

B Local Bus IDE Interface

M Intel Pentium Technology Ready

B Windows Accelerator w/ IMB DRAM
on VL-Bus™

B 14" Color CrystalScan 1024NI

W Desktop Case (Tower Upgrade)

B 7 16-Bit ISA Slots, 2 on VL-Bus

B 124-Key AnyKey Keyboard & MS Mouse

B MS-DOS 6, Diagnostics & Windows

B MS Works for Windows 2.0

$1995
. 4DX266E

B 66MHz 486DX2 Intel Processor

B 16MB RAM, 256K Cache

W 5.25" & 3.5" Diskette Drives

B 500MB 11ms SCSI Hard Drive

B 32-Bit EISA SCSI Controller

B Windows Accelerated Video w/ IMB DRAM
B 14" Color CrystalScan 1024NI

B Tower Case

B 8 32-Bit EISA Slots

B 124-Key AnyKey Keyboard & MS Mouse
B MS-DOS 6, Diagnostics & Windows

B Choice of Application Software

$3495

All hard drive sizes are manufacturer’s
specified capacities. Microsoft MS-DOS
6 can increase hard drive capacity
through software compression.

8§ 00 -

B 33MHz 486SX Intel Processor

B 4MB RAM

MW 5.25" & 3.5" Diskette Drives

B 212MB 13ms IDE Hard Drive

B Intel Pentium Technotogy Ready

B Windows Accelerated Video w/ 512K DRAM
B 14" Color CrystalScan 1024NI

B Mini Desktop Case

B 5 16-Bit ISA Slots

B 124-Key AnyKey Keyboard & MS Mouse
B MS-DOS 6, Diagnostics & Windows

B MS Works for Windows 2.0

$1495
4DX2-50V

B 50MHz 486DX2 Intel Processor

B 8MB RAM, 128K Cache

B 5.25" & 3.5" Diskette Drives

B 340MB 13ms IDE Hard Drive

B Local Bus IDE Interface

B Intel Pentium Technology Ready

B ATI™ Ultra XLR Video w/IMB VRAM
on VL-Bus

B 15" Color CrystalScan 1572FS

B Desktop Case (Tower Upgrade)

B 7 16-Bit ISA Slots, 2 on VL-Bus

B 124-Key AnyKey Keyboard & MS Mouse

B MS-DOS 6, Diagnostics & Windows

B Choice of Application Software

$2295
 Nomap4S0DXL

B 50MHz 486DX2 Intel Processor

B 3.5" Diskette Drive

B Backlit 10" VGA Screen, 64 Gray Scale

B Simultaneous Video with IMB

W Size8.5"x 11"x 1.8," 5.6 Lbs.

B 6-Hr. NiCad Battery & AC Pack

B | Parallel / 1 Serial Port

B 79-Key Keyboard & MS Balipoint Mouse
B MS-DOS, Windows & Works for Windows

$2495

(With 4MB RAM and 120MB Hard Drive)

$2795

(With 8MB RAM and 200MB Hard Drive)

"

ou've got a friend in the business." ®

8 46-203538

aeries.

B 33MHz 486DX Intel Processor

B 8MB RAM, 64K Cache

B 5.25" & 3.5" Diskette Drives

B 212MB 13ms IDE Hard Drive

B Intel Pentium Technology Ready

B Windows Accelerated Video w/ IMB DRAM
B 14" Color CrystalScan 1024NI

8 Mini Desktop Case

B 5 16-Bit ISA Slots

B 124-Key AnyKey Keyboard & MS Mouse
B MS-DOS 6, Diagnostics & Windows

B MS Works for Windows 2.0

$1795
4DX2-66V

B 66MHz 486DX2 Intel Processor
B 16MB RAM, 256K Cache
B 3.5" Diskette Drive
B CD-ROM Drive
B 424MB 13ms IDE Hard Drive
B Local Bus IDE Interface
B Intel Pentium Technology Ready
M ATI Ultra XLR Video w/IMB VRAM
on VL-Bus
B 15" Color CrystalScan 1572FS
B Desktop Case (Tower Upgrade)
B 7 16-Bit ISA Slots, 2 on VL-Bus
B 124-Key AnyKey Keyboard & MS Mouse
B MS-DOS 6, Diagnostics & Windows on CD
B Choice of Application Software

$2995
 4DX2-66 BESTBUY

B 66MHz 486DX2 Intel Processor
B 3MB RAM, 128K Cache
M 3.5" Diskette Drive
B CD-ROM Drive
B 340MB 13ms IDE Hard Drive
B Local Bus IDE Interface
B Intel Pentium Technology Ready
B Windows Accelerator w/IMB DRAM
on VL-Bus
B 15" Color CrystalScan 1572FS
B Desktop Case (Tower Upgrade)
B 7 16-Bit ISA Slots, 2 on VL-Bus
B 124-Key AnyKey Keyboard & MS Mouse
B MS-DOS 6, Diagnostics & Windows on CD
B MS Multimedia Works, CD-ROM Edition

$2495

610 Gateway Drive » P.0.Box 2000 « North Sioux City, SD 57049-2000 + Phone 605-232-2000 * Fax 605-232-2023 » FaxBack 605-232-2561

Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (Central Time)

©1993 Gateway 2000, Inc. AnyKey, CrystalScan, black-and-white spot design, “G” logo and “You've got a friend in the business™ slogan are registred trademarks, and Gateway 2000 and TelePath are trademarks of Gateway 2000, Inc
The Intel Inside Logo, Intel and Pentium are trademarks or registered trademarks of Inte! Corporation. All other brands and product names are trademarks or & it

Prices and configurations are subject to change without notice. Prices do not include shipping

s of their respecti




YOU DON'T WALK AWAY FROM

PRESENTING INTERACTIVE UNIX 4.0
When the INTERACTIVE™ UNIX® System for personal computers was introduced in 1987, it quickly became
a classic. Suddenly operations from video stores to Bridgestone/Firestone® production lines had a reliable, sta-
ble operating system ready for mission-critical applications. lt's still among the most cost-

effective multiuser operating systems available and a dream to install and administer. In

£
2
S

fact Open Systems Today called it “..a masterpiece of good design”. Today over 500,000

NTERAC

users enjoy its benefits. But time marches on, and even an industry-tested classic

FOR A LIMITED TIME*, ALL MULTIUSER INTERACTIVE UNIX 4.0 ORDERS WILL INCLUDE A FREE COPY OF FASTBACK PLUS™ (A

©1993 Sun Microsystems, Inc SunSoft, the SunSoft cnd Sunburst logas ore trodemorks or registered trademorks of Sun Microsystems, Inc INTERACTIVE 1s o trademoark of INTERACTIVE Systems Corporation. UNIX is o regist



A GREAT IDEA. YOU EVOLVE.

deserves a superior upgrade. Hence, INTERACTIVE UNIX 4.0 — with new power features that improve sys-
tem functionality and peripheral support, making it perform better than ever. It still runs over 2,000 applications
including RealWorld Accounting Software®, Informix® and WordPerfect.® And now it runs more SCO applica-
tions because it's iBCS2 compliant. What's more, INTERACTIVE UNIX 4.0 is backed by SunSoft, the leading
supplier of 32-bit UNIX operating systems. Eact is, INTERACTIVE UNIX 4.0 is even better at doing what the

industry classic has always done so well: improving the performance of your com-

puting system at a lower cost per seat. Nothing revolutionary. Simply evolutionary. @S””SOJ i

$399 VALUE). IT'S THE INDUSTRY'S FASTEST UNIX BACKUP SOFTWARE. FOR MORE INFORMATION., CALL | -800-227-9227.

trademark day quote Apri 13, 1992 *Must purchase by December 31, 1993

Circle 151 on Inquiry Card.
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News &Views Aok Come

GRAPHICS SOFTWARE ‘

lllustrator 5.0: New Face,

New Features ....................... 2
B m=——===== The new versionof |
] = —c=~| Adobe’s drawing |
L L e program for the Mac

| ki Offers layering,

[ — i gradient fills, and an
interface make-over.

—
i
|
\

LT

PAGE 141

VIDEO HARDWARE

A New Graphics Standard
from Matrox......................... 3

Matrox’s new 64-bit video card for
the PC represents a new standard for

: PAGE 145
accelerated graphics. | ‘
| NEXT-GENERATION SYSTEMS L 1] = Viewer Galiery
ARCHITECTURE | PowerPC Performs for Less 5 |

The Peripheral Component Interconnect based? The PowerPC 601 has the performance, low cost, and
local-bus architecture receives a support for multiple operating systems needed to make that
powerful endorsement. | apossibility come true.

PowerOpen Gives Users Freedom of Choice—58

CONNECTION TECHNOLOGY The PowerPC Does Windows—62

QuickRing Gets Closer, Expands Pentium Out-Powered—64 ‘

to Networking 7 Translation Tool Ports Programs in a Flash—70

Apple and National Semiconductor say 2

QuickRing will be used to deliver RISC Drives PowerPC : , n
180-MBps data transfer over fiber-optic BY BOB RYAN The PowerPC puts all the best features of |
networks. RISC—pipelining, branch prediction, and plenty of registers—

|
|
PCI: Apple’s New Bus .............. A | | BY TOM THOMPSON Will your next desktop PC be RISC- |
|
\
1
|

into a scalable, low-price package.

| PAGE 183
ELECTRONIC PUBLISHING e —— — —_

Acrobat Bounds into the Paperless
Publishing Arena .................... PRl State of the Art

Adobe’s Acrobat has a tough balancing

act in delivering electronic, no-font-
hassle documents to the screen. i TOMORROW'S NETWORKS

Future Communications 9%
SRS A LIS LB S TR BY JOHN P. MELLO JR. Beyond file and pnint sharing, networks are
IBM and Apple Work to Perfect evolving into the preferred medium for alt sorts of communications—
Voice Input kY] voice, text, graphics, and video.
Two technologies that will eventually Storage Without Limits—104

let you interact with your computer
solely through spoken commands.

PORTABLE COMPUTING

The PowerBooks of Summer....... 36

Apple, TI, and Tadpole deliver a new
wave of color notebook computers.

All-Terrain Networking 111
BY MARK CLARKSON

ATM can span the network, from
the desktop to the wide-area net-
work. s it the answer to a network
manager’s dreams? It could be—

if all the pieces fall in place.

EUROPEAN R&D

Report from Hannover ............. L]
The European Community takes a
community approach to research.

NEW PRODUCTS ;

What'sNew.................ceuis 0 ‘
Fargo’s Primera Color Printer,
Octocom V.fast modems, and more.

4 BYTE AUGUST 1993 COVER IMAGE: JOHN CHURCHMAN/DESKTOP PREPRESS © 1983



APPLICATIONS SOFTWARE PEN COMPUTING Pournelle:
Fax Plus OCR: More Than Meets the Eye 130  Amstrad’s Modest PDA 161 | | BASIC Instinct................209
BY STAN WSZOLA The BYTE Lab reviews eight BY DICK POUNTAIN The first real PDA is somewhat | | BY JERRY POURNELLE
fax packages with OCR built in. OCR on faxed less ambitious than systems (like Newton) still on ‘ Programming a QuickBasic
documents is not quite automatic, but these systems the drawing board. Dick works with Amstrad's PDA | | application, tax software, and the
can speed the transition from graphical image to 600 Pen Pad, which offers pen input with l search for the ideal word processor.
usable text data. character recognition. l
| Books & CD-ROMs:
ENVIRONMENTS APPLICATIONS DEVELOPMENT ' | The Pocket Godzilla...........49
NextStep for Intel 141  WorkMan Needs Work 167 | | BYHUGH KENNER AND OTHERS
BY BEN SMITH Next is back, but not in black. BY JON UDELL WorkMan, Reach Software’s ‘ The impact of Nintendo, Mac
NextStep for Intel Processors brings Next's strong work-flow applications development package, is | | networking, nanotechnology.
object-oriented environment to PCs. Ben tests the first system to present a usable model artificial life. O8/2 programming,
NextStep 3.1, concluding that Next's move o for the creation of work-flow applications. and other subjects.
*white" hardware was a wise move. Unfortunately, the implementation fails to deliver |
on the architecture's promise. Commentary:
SYSTEMS = They Just Don’t Get It........268
Mips Inside: The RISC PC 145 (TETW'()RK INTERFACE CARDS || BY WALTER S. MQSSBERG.
BY RICK GREHAN DeskStation Technology is Lab Report: 172 | ?122(;1;8‘18;::;5;:;;{{:}}::3 :-.h[?:;aled
ot Eh'f‘_ﬁm to build a PC for NT.‘buSCdPF 4 Mlpb Network Connections: 100 Ethernet Cards personal computer revolution.
processor, but it is the first to price machines We tested 100
directly against 486s. Test results based on BYTE’s .

R B hrarks illus Ethernet | Editorial...... 10
preliminary Portable Benchmarks illustrate network DOO00C0R0000000000000000
the speed you can expect from the Evolution | intecface cards BY DENNIS ALLEN
RISC PC. | and picked the |

\

best 8- and 16- ‘ Letters............ocenvevenn.. 18
MULTIMEDIA bit cards for From Pentium to printers, readers
New Authoring Tools for Windows 153 workgroups, register their comments.
BY HARRIETT HARDMAN Two new Windows large networks,
applications deliver different approaches for and transaction-
authoring multimedia titles. Authorware Professional based networks. T B
2.0 is more suitable for interactive training and NICs for Workgroups—174 READER S e
information kiosks, while Microsoft Viewer 2.0 has How We Tested—176 Editorial Index by Company 266
stronger support for indexing, searching, and linking NICs for Large Networks—180 [ Alphabetical Index to Advertisers %2
large textual databases. Wireless LAN Adapters—182 Index to Advertisers by

NICs for Transaction Processing—184 ‘ Product Category 2%

Honorable Mentions—186 | | Inquiry Reply Cards: L

Dubious Achievements—186 [ | BUYER'S GUIDE -

e z = Mail Order
= — —c - Hardware/Software Showcase
| Buyer's Mart
PROGRAM LISTINGS

From BIX: Join “listings/frombyte93™
and select the appropriate subarea (i.e.,

- | OPERATING SYSTEMS

“aug93™).
l Under the Hood: From the UUNET:f1p to ftp.uu.net. log
B Multimedia Infrastructures..193 | onas “anonymous,” and enter your user
| {D as your password. Type
SO = BY THOMAS JEFFRIES A “cd/published/byte” and type “DIR."
; = developer’s view of Microsoft’s Files appear in subdirectories arranged
Windows Multimedia Extensions | by month.

| and IBM’s MMPM/2 architecture. From the BYTE BBS at 1200-9600 bps:
| Dial (603) 924-9820 and follow the

PDATA ACCESS instructions at the prompt.

Beyond DOS:
Pumping Up Ethernet 121 o | Exploring NetDDE ............199
BY JOHN BRYAN | BY JON UDELL The power of this — o ] )
The compelilign is intensifying in ‘ N7 AAa peer-to-peer protocol .in Windows Zﬁona(llﬁueffnt Ap,ﬁo ;ﬁmﬁmﬁg,ﬂ:ﬁl
the race to define a 100-Mbps | ( x D for Workgroups remains largely l'ac U-S-:\;ssswfah 52:-95 pevyeavrl'n Canac:;w:
) l { . lexico, $34.95 per year. European surtace mail sul
Ethernet standard. | > - unappreciated. scriptions $60, aimail $80. Non-European subscrip-
tions, $60 surface mail or $85 airmail. All foreign sub-
The Great Light Hope—124 scriptions are payable in U.S. funds that can be drawn
[ gb‘!"? Q09 PROGRAMMING on a U.S. bank. Single copies $3.50 in the U.S., $4.50
7 oQ . in Canada. Executive, Editorial, Circutation, and Ad-
l Some Assembly Req uired: vertising Offices: One Phoenix Mil Lane, Peterborough,
- . NH 03458. Second-ciass postage paid at Peterborough,
| ——— Elegant Windows Dialog | NH, and additonal maiking offices. Postage paid at Wi-
| nipeg, Manitoba. Canada Post jonal Publcatk
| L [ Boxes' sesreersreseetrenes et 203 Mail Product Sales Agreement No. 246492. Regis-
[ @ o= BY GEN KIYOOKA Reusable tered for GST as McGraw-Hill, Inc., GST #123075673.
/ . I Printed in the United States of America. Postmaster:
! classes let you construct SPCC‘al Send address and fulfiliment qt to
| . Windows diak)g boxes. BYTE Subscriptions, P.O, Box 552, Hightstown, NJ
nOobal o S e 08520.
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This page presents the articles in
this issue according to computing
platform.

DOS AND WINDOWS

A New Graphics Standard from

The Multimedia Graphics Architecture
accelerates on-screen performance.
Windows users, take note.

NEC’s Image P60 ............. 46

Our benchmarks show this Pentium ma-
chine giving DOS users a nearly four-
fold increase in floating-point perfor-
mance over a 66-MHz 486.

PowerPC Performs for Less...56

In the future, you might be running your
DOS and Windows applications on a
low-cost RISC-based system.

Future Communications...... 94

As developments like the Windows
Telephony API show, telephones and
computers are merging.

Fax Plus OCR................. 130

This software roundup reviews seven
fax-and-OCR packages for Windows.

Mips Inside: The RISC PC ...145
DeskStation Technology's R4400-based
system is built to run NT but faces some
software hurdles.

New Authoring Tools for
Windows............. eeeneeas 153

Two programs for creating multimedia
presentations.

WorkMan Needs Work....... 167
It’s a good step toward wedding Win-
dows and the formal processes of busi-
ness communications. But Reach Soft-
ware’s work-flow tools need work.

Under the Hood: Multimedia
Infrastructures.............. 193

A developer looks at how Windows and
08/2 handle video and audio.

Beyond DOS:
Exploring NetDDE............ 199

Tips on exploiting Windows for Work-
groups’ data exchange protocol.

Some Assembly Required:
Elegant Windows
Dialog Boxes............. . 203

Some tips on using reusable classes and
hypermedia design to program dialog
boxes with visual style.

6 BYTE AUGUST 1993

08/2
IBM and Apple Work to Perfect
Voicelnput..................... 32

Big Blue readies development tools that
will let OS/2 applications understand
what you're talking about.

PowerPC Performs for Less...56
0S/2 is one of the multiple operating
systems that will run on the PoterPC
chip. The OS/2 machine of the future
could be a low-cost RISC PC.

Under the Hood: Multimedia
Infrastructures............... 193
0S/2’s big strengths ~— preemptive mul-
titasking, multithreading, and 32-bit lin-
ear addressing — make it a well-engi-
neered architecture for multimedia.

lustrator 5.0 ................. 22

A firsthand look at Adobe’s latest ver-
sion of its drawing program for the Mac.

PCI: Apple’s New Bus......... 24

The local-bus architecture will give
users more choices and fewer hassles
when it comes to add-ons and add-ins.

QuickRing Gets Closer,
Expands to Networking....... 21

Mac users can expect big boosts in net-
work performance when this local-bus
technology rolls out next year.

The PowerBooks

of Summer..................... 36
Two new notebook Macs: one with a
256-color active-matrix screen, and a
low-cost version of the 145.

PowerPC Performs

System 7 will be ported to the PowerPC
architecture. Macs based on this new
RISC processor should arrive next year.
Here's a look at the hardware and soft-
ware issues.

HP Embraces NextStep for

The NextStep object-oriented develop-
ment environment is coming to HP's
Unix workstations and servers.

PowerPC Performs for Less...56

Slated to run Unix and other operating
systems, PowerPC and PowerOpen (at
heart, a character-based Unix) make a
compelling case to abandon today's
popular desktop platforms.

Future Communications...... 94

With E-mail enhancements like audio
and video, and new telecom architec-
tures, Unix will play a big part in net-
working in the nineties.

NextStep for Intel............. 141

Next's object-oriented environment
moves to the x86 world. Smart move.

QuickRing Gets Closer,
Expands to Networking....... 21

Apple’s connection technology promis-
es zooming data transfer rates.

Future Communications...... 94

Computers and telephones are merging
to make the networks of tomorrow.

All-Terrain Networking....... 111

Asynchronous transfer mode promises
to speed up network performance, link
your LAN to the phone system, and pro-
vide more bandwidth.

Pumping Up Ethemet........ 121

It’s going to hit 100 Mbps one way or
another.

Lab Report:
Network Connections........ 112

We tested 100 Ethernet cards to find the
best for workgroups, large networks.
and transaction processing.

Beyond DOS:

Exploring NetDDE............ 199
The DDE protocol in Windows for
Workgroups lets you route DDE traffic
across a network. Here's a case in point.

Client/Server

Future Communications...... 94

With the melding of data and telephone
networks, your PBX could become part
of your client/server operation.

Lab Report:
Network Connections........ 172

We test 100 cards to find the best Ether-
net interfaces for workgroups, big net-
works, and transaction processing.

Beyond DOS:
Exploring NetDDE............ 199

Need to dial into the office database
from your home PC? The DDE protocol
in Windows for Workgroups gives you
some interesting client/server possibili-
ties.

AIX. ..o s .56
Asynchronous transfer

mode.................... 23, 111
BASIC ........................ 209
Buses................ 24,27, 56
C 203
Client/server. .... 94, 111, 121,
............................... 199
Electronic publishing ....30, 153
Email................... 94, 167
Emulation................. 56, 62
Ethernet ........ 11y, 121,172
FDDI................... 111, 124
Graphics............. 22, 23, 40

Macintosh ... ... 22, 24, 27, 30,
ceeennnn.32, 36, 49, 56, 130

Multimedia ... .... 94, 153, 193
Networking...27, 52, 94, 111,

.......... 121, 167, 172, 199
Notebooks............... 36, 161
OCR .......................... 130
08/2............... 32, 56, 193
PCl.................... 24, 56
PCMCIA....................... 221
PDA ... .. .. 161
PowerOpen................ 56, 58
PowerPC.................. 56, 79

Processors....38, 56, 79, 145
Programming. .. ... 50, 56, 193,

........................ 199, 203
RISC............... 56, 79, 145
Storage....................... 104

| Systems.....46, 56, 145, 220

Telecommunications. . ... 94,
Unix .......... 36, 40, 56, 141
Windows..56, 130, 145, 153,
...167, 193, 199, 203, 209
XWindow ................. 56, 58



The Pinnacle Tahoe"
Portable 3.5" Optical Drive

Introducing the world's smallest portable 3.5" optical drive
with a rechargeable battery pack option that

provides hours of portable computing. The Tahoe™ is the perfec

The Pinnacle Tahoe-130 offers the ultimate in _
solution for users on the go, pro-

removability and transportability. viding fast - AT

It provides portable storage for notebook f
: F E between your notebook and

computing and is the perfect choice ,
putife P desktop computers. Simply connect the

f deskt ter. _
e Tahoe™ to any parallel port interface

Doy and you are ready to go.
The Tahoe™ 128 MB opiical drive sl % -~
ol /{’ The Pinnacle Tahoe-130 has an ultra fast seek-

weighs only 1.8 pounds and can 1200 " ;ﬁ
T— time and data throughput that rivals

fit in the palm of your hand. ==

S

hard disk performance. E==

It’s small size is so flexible
Ay

!

it can easily fit into any FLEXIBILITY ,
— — '

FAST DATA TRANSFER

briefcase.

The Tahee's™ oprional battery pack provides 3.5 hours of typical computer use, which
will extend the run time of your portable computer by eliminating the use of your
magnetic or floppy drive

The portable Tahoe™ . .. only by Pinnacle. The optical storage leader.
To order a Tahoe™ to go call:

800.553.7070

Lake Tahoe, New;

e o e J \__ |

019771330 Fus (14727198 THE OPTICAL STORAGE COMPANY”

Circle 118 on Inquiry Card (RESELLERS: 119).




Introducing Indeo™
technology and the Smart

Video Recorder from Intel.

When it comes to putting
video technology on your PC,
Intel knows exactly which
buttons to push.

Intel’s new Indeo™
technology is the first

Intels video
the same easy

- video capture board that takes advantage of Indeo

technology. Which means adding the impact of
motion video to your business presentations is
faster and simpler than you ever imagined.
Recording with the Smart
Video Recorder is as simple as
pushing a button. And it’s fast. It
only takes one minute to capture
and compress a one-minute video

Iinted Smast Video Recorder irtee

T e vy 0 b bt e 3y P

video compression technology that lets you capture  clip. (Other products take up to 15 minutes.) One-
and compress video in one single step. (Now that’s  step recording also cuts the Smart Video Recorder’s
easy.) And the Smart Video Recorder is the first  disk space requirements—other systems can require

©1993 Intel Corporation. The Indeo logo is a trademark of Inte! Corporation. *Third party trademarks are the property ef their respective holders.



technology

concept to your PC.

up to five times the disk space.

A key component of Indeo tech-
nology, scalable performance adjusts
playback quality based on your
system’s processing power. And you
video for Windows*  don’t need special hardware for

lets you capture,

edit and incorporate playback. Scalable performance gives
applications. you the best playback possible from
the computer you have now, and whatever computer
you may use in the future.

You can get started right away, t0o, because

Microsoft Video for Windows* and Asymetrix

FORWINDOWS

Compel* and MediaBlitz* software programs are
included in the Intel Smart Video Recorder box.
To learn more about Indeo technology and
the Smart Video Recorder, call 1-800-538-3373,
ext. 1150. Or to receive information immediately,
call Intel’s automated FaxBACK® service at
1-800-525-3019 and ask for document 9871.
Because with Intel, PC video is all fast forward.

intal.
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[ZTESE] Dennis Allen

It’s the Technology, Stupid

The 1990s is
definitely not a
time for the faint
of heart or

the technically

impaired.

Want proof that computers are not commodities? Then
look no further than IBM’s, Apple’s, and Motorola’s
baby, the PowerPC. This microprocessor raises a lot of
questions that most folks haven’t had to consider until
now. Fact is, since the mid-1980s it’s been a pretty sim-
ple world. If you wanted easy-to-use software or access
1o lots of graphics applications, you bought Macintosh-
es with Motorola CPUs. If you wanted compatibility
with a larger number of systems and access to a greater
number of software packages, you bought DOS or Win-
dows-based PCs with Intel CPUs. And if you wanted
high-speed workstations for design or engineering work,
you bought workstations with RISC CPUs.

Once you chose the hardware platform, your operating
system and applications choices were made automati-
cally. Or to put it another way, once you chose the hard-
ware, you really had no further choices. Mind you, the
idea on which this industry was founded is not one of
limited choices, but that has been the state of the indus-
try for the past several years. The choices have been so
narrowed that the only difference in most DOS-based
PCs recently has been price. For a while it seemed as
though the industry leaders must have had a secret meet-
ing and agreed to stop improving PCs and to start selling
them like pork bellies—strictly on price.

Oh, sure, we all benefited by the resulting price war. It
certainly made the bean counters in the financial depart-
ment ecstatic—why, even they could decide which com-
puters to buy. (Of course I make an exception to that
derogatory remark for Claudia Flowers, BYTE’s finan-
cial director, who holds the purse strings to my budget.)
The point is, it didn’t take a lot of smarts to buy com-
puters, because beyond price, the pickings in differenti-
ation were slim.

Innovations like the PowerPC, though, may send the
bean counters back to counting beans. Why? The tech-
nology ante just got raised to a level at which only experts
can play. Think about it: PowerPC systems that can run
Windows, Mac, OS/2, or even Unix software. But how do
you decide if a PowerPC system is better than, say, a
Pentium system? Or how does a system with multiple
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486 processors compare? You can make that decision
only if you are fully equipped with a thorough under-
standing of the underlying technology.

Let’s not just focus on the PowerPC, either—it’s mere-
ly representative of many other new quandaries. Sud-
denly the horizon is filled with competing CPUs—name-
ly, Pentium, PowerPC, Alpha, R4000, and more are on the
way. Each offers unique benefits based on sometimes
radically different technologies. Next, consider the emerg-
ing operating-system war between Windows NT, 0S/2,
Solaris, Taligent, Unix, and NetWare. Now, allow me
to pose a few of the questions we all face:

Is it a CPU based on CISC, RISC, or a hybrid of the
two that’s right for you? How will differences in micro-
kernel architectures among operating systems affect
portability? To run any application on all platforms in
your organization, what software-emulation strategies
are best? For what applications does symmetric pro-
cessing pay off? How can you make it all work together?

Once, the common-wisdom advice for computer-il-
literate folks when they asked which computer to buy
was to select the applications software first, and the hard-
ware and operating-system platform were automatically
dictated, leaving folks to then fixate on price. Now, the
best advice for those folks is to select the applications
software first—then find a BYTE reader to figure out
the rest for them. It’s best that they not try to do it on
their own, because they might hurt themselves while
playing in the technology jungle.

What’s happening in this industry is exciting and
messy. We are on the verge of breaking through incom-
patibilities and underpowered solutions, and this is not a
time for the faint of heart or technically impaired. The
1990s is the era of expertise, and the winners of this
decade are the folks who know their stuff. For those of us
who deal with computers, it’s knowing and understand-
ing the technical details. And for anyone else who doesn’t
get it, just tell them this: It’s the technology, stupid.

/

DENNIS ALLEN, EDITOR IN CHIEF

A New BYTE

On another note, I'd like to formally acknowledge our
colleagues at the newest BYTE publication, BYTE Ar-
gentina. They join our family of 13 local-language edi-
tions of BYTE, and we welcome them aboard.
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The #1 picks in Windows software

(1]
Best Word Processor:
New WordPerfect for Windows version 5.2 is a
better, easier, and more powerful version of the
best-selling original.

2]
Best Database:
Paradox for Windows is the easiest to use, most
powerful, and most reliable relational database.

13
Best Spreadsheet:
Quattro Pro for Windows combines
revolutionary ease of use with powerful
new analytical tools and outstanding
1-2-3 compatibility.

8 limited-time offer

S 7. " Special upgrade price!
| -
_/I )

299

Offer available while
supplies last!

-l ™
\
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Introducing the Borland® Office for Windows—an unbelievable deal on the three best
Windows programs, all in one package! If you own any Windows or DOS word proces-
sor, spreadsheet, or database, this is your ultimate upgrade. B WordPerfect,® the world’s I 90-day, money-back guarantee! I

most popular word processor and winner of BYTE’s Readers’ Choice Award; Paradox® I see voul‘l dealel‘l al‘l l:a“ nnw I
for Windows, the easiest-to-use relational database and winner of PC Magazine’s I 1'800'336'8 464 em 7020' I
I -’ . p , "

L E— Editors’ Choice Award; and Quattro®

BVUTE . I In Canada call, 1-800-461-3327.
- Pro for Windows, the spreadsheet that Ry sy

L A just won InfoWorld’s Product of the Year

WordPerfect ch CE Award. B Don’t miss the chance to
for Wind 5.2 : Quattro Pr . . .

o Ju:; (1)\3’:2 Px;ddoﬁgf fo? ;/i:)dm:s purchase at this special upgrade price. a

Va 1101993 April 26, 1993 P d
v, ower made easy

Special introductory price is $399.95 for first-time buyers. Copvright © 1993 Borland International, Inc. All rights reserved. All Borland product names are trademarks of Borland International, Inc.
WordPerfect is a registered trademark af WordPerfect Corporation. Offer good in the United States only, All prices in U.S. dollars. All orders subject to availability. BI 5811
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Introducing WordPerfect’ Office 4.0.

Large or smail, local or global, companies operate on
meetings. Memos. Deadlines. And paperwork, paper-
work, paperwork.

If you’ve ever had to make ten calls to get

four people in the same room, or wait three

days for a purchase order from the eighth floor,

you know how well the system usually works.

WORDEERFELT

a best-of-breed e-mail engine. There’s nothing else
like it available today, and perhaps surprisingly, it’s

available for the cost of e-mail alone.

You make the rules.
WordPerfect Office lets you control how information

reaches you, where it’s filed, where it’s routed

after it leaves your desk. You can accept,

reject, or even delegate meeting requests. You

CORPORATE

But now there’s a new system — a
single, cross-platform workgroup application
that can handle all your internal business operations
and communications electronically. It's WordPerfect®

Office™ 4.0, the first “operating system” for companies.

=__ 3 sxxa
= o440 e
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E-mail Isn’t enough anymore.
Organizations still driven by the telephone and the
mail cart may see e-mail as the next step.

But WordPerfect Office advances the tech-
nology of e-mail by “mail enabling” not just mes-
sages, but ail the basic, relentless stuff of business
like meetings, appointments, tasks and paperwork. In
effect, it automates the flow of work and information
through (and throughout) your company.

WordPerfect Office is the first com-
prehensive calendaring, scheduling and task

management program to be integrated with

or your proxy can check for conflicts on any
number of personal calendars across any num-
ber of networks — even across dissimiliar computer
operating systems — with a single keystroke.
Incoming mail can be automatically sorted
and forwarded to others when you’re out of town, or
you can handle it yourself from your laptop. And
with the industry’s only electronic Out Box, you can
check the status of any message or project at
a glance (as well as retract and rethink

any unopened

@ messages).




Even forms can be routed electronically.
WordPerfect InForms;" an electronic forms package
included with WordPerfect Office; can take most of

the work — and all of the paper — out of routine

make configuring, monitoring and maintaining your
system easier. And perhaps most importantly, support
for full directory services to greatly simplify the

sharing of names between systems.

office paperwork. Now, you can sign off on

timesheets, invoices and other forms elec-

tronically and instantly distribute them any- —

where in your organization (including virtually any

desktop or SQL database).

WINDOWS 082 MAC UNIX
A new standard in electronic messaging.

By integrating e-mail, calendaring, scheduling, task

The first new idea in business communications since e-mail.

Simplified administration across platforms.
WordPerfect Office was developed for LANs of as
few as five users and WANs of as many as 100,000.
And as you’d expect from WordPerfect, it’s a highly-
capable cross-platform package, supporting commu-
nications on Windows, DOS, Macintosh, UNIX,
0S/2 and VAX/VMS.

WordPerfect Office offers a long list of gateways.

Diagnostic and management services to

THE FIRST GORPORATE
| OPERATING SYSTEM.

management and workflow management into a sin-
gle, powerful workgroup application, WordPerfect
Office can greatly increase productivity with little
additional training.

See what the first corporate operating
system can do. To arrange for a demonstration or
free evaluation of WordPerfect Office 4.0, call us at
(800) 526-2615.

WO . CTOFEICE 1S A TRADEMA NORDP! ORPORATION Wi
N

WordPerfect
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Introducing the new HP

We're introducing more than just
two new servers. Were introduc-
ing a profound improvement in
the way you monitor and manage
your servers.

Continuous Assistance.

We've put server management

right where it belongs. At your

~ fingertips. The HP NetServer

~ Assistant software lets you easily
monitor and manage your net-
work servers from a single

- console—eitherlocally or remotely.

So your server stays up and

running. Not you.

What’s more, you can quickly

diagnose and solve problems

with its intuitive interface and

troubleshooting tools. And the

HP Support Assistant,a CD-ROM-
based library, is included to
provide lots of valuable technical
information.

Maximum Uptime.

These new HP NetServers lead
the pack in reliability. RAID-based
disk arrays on the LM provide
advanced fault tolerance. And,
thanks to our hot-swap capabili-
ties, you can now replace an
internal drive without bringing
the server—or your network- down.
The array will also automatically
rebuild data on a failed drive. And
for maximum protection, the LM
even supports Error Correcting
Code memory. In fact, the more
critical your data, the more criti-
cal these servers become.
Investment Protection.

With technology changing
faster than the

—eEETT

weather, youll be happy to know
that HP’s NetServers are designed
to keep pace. And keep your
investment protected. Both the
LE and LM fit smoothly into multi-
vendor environments. The LE is
the ideal entry-level server.
Upgradable to the future Intel
OverDrive Pentium” technology-
based processor, it provides
affordability, exceptional serv-
iceability and future scalability.

Built to meet the full demands of
the Pentium processor, the LM
will also support dual symmetric
multiprocessing. Its Power
Cabinet allows room for expan-
sion with nine front-accessible
mass storage shelves, eight
expansion slots and maximum
memory capacity of 384 MB.

HP Service and Network
Expertise.

All this is backed by HP’s com-
plete range of support services.
And by HP’s 20+ years of network

HP NetServer Assistant

HP NetServer LM



NetServer LM and LE.

systems experience. You can
choose support from HP directly,
or from your local authorized HP
dealer. HP NetServers come
standard with a three-year, on-
site limited warranty. And a host
of 24-hour at-your-service
support programs, such as our
fax information retrieval service,
automated phone support and
electronic bulletin board service,
ensure easy manageability
around the clock.

If all this sounds good, call
1-800-964-1566.

We'll be happy to provide you with
fast assistance. And, chances are,
without the HP NetServer LM or
LE, that’s exactly what you need.

NetWare
Tested and
Approved

HP NetServer LM

1849

e 60-MHz Intel Pentium™ processor, 33-MHz Intel 486 DX and 66-MHz Intel 486
DX2 processors

« Support for dual Pentium symmetric multiprocessing

« High fault tolerance with internal RAID disk array option (RAID 0, 1, 5, 6)
e 16-MB standard RAM, 384-MB maximum memory, ECC memory support
¢ 128-KB and 256-KB external cache

o 9 mass storage shelves, 3.5” floppy disk drive standard, maximum 8-GB
internal storage

8 EISA-2 with Enhanced Master Burst bus-master /O slots
o Integrated Fast SCSI-2, IDE and video controllers

o HP NetServer Assistant software included

e 3-year on-site, next-business-day limited warranty

» Tested and certified on major network operating systems

2649

« 33-MHz Intel 486 SX, 33-MHz Intel 486 DX and 66-MHz Intel 486 DX2 processors

o Upgradable to Intel OverDrive Pentium technology-based processor when available
» 4-MB and 8-MB standard RAM, 128-MB maximum memory

» 256-KB external cache

« 4 mass storage shelves, 3.5” floppy disk drive standard, maximum 3-GB internal
storage

« 5 EISA bus-master /O slots

« Integrated Fast SCSI-2, IDE and video controllers

» HP NetServer Assistant software available as an option

e 3-year on-site, next-business-day limited warranty
 Tested and certified on major network operating systems

HP NetServer LE

HP NetServer Assistant

Easy-to-use centralized management based on HP OpenView's leading network
management environment allowing multiple servers in multiple sites to be managed
from a single graphical map.

Problem identification and resolution tools including diagnostics, configuration
information (whether the network operating system is up or down), disk capacity
planning and technical information via a CD-ROM-based library.

Remote management capabilities allow administrators to use the same tools
whether at their local console or a remote PC.

Open architecture facilitates adding specialized third-party or HP management
utilities.

1”8 list price for HP NetServer LM Model 830, including 486/33DX processor, 16-MB RAM and 535-MB SCS1 hard dnive.**1L.5. list price for
HP NetServer LE Model 210, including 486/33SX processor, 4-MB RAM and 240-MB IDE hard drive Prices subject to change without natice.
Pentium and the 1ntel Inside logo are U.S. trademarks of Inte] Corporation © 1993 Hewlett-Packard Company PPG686

K

HP NetServer LE
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Letters

Pentium

I found Tom R. Halthill's article on the
Pentium (“Intel Launches Rocket in a
Socket.” May) very informative but a little
biased. Halfhill appurently con-
siders Windows NT the only
operating system that will run
on the Pentium. However. Next
has been working closely with
Inte! in developing a Pentium
version of NextStep.

In my opinion, NextStep is
the most advanced operating
system at the moment. Not only
does it have a great GUI, but it
was designed from the ground
up with objects in mind, and it provides
the best tools for developing applications
and working in groups.

Diego Martin Zamboni
Mexico City, Mexico

The May cover story poses the question:
Does Intel offer the best engine tor Win-
dows NT? This question disregards all
other operating systems. A better question
is: Does Intel offer the best engine for GUI
systems?
William L. Harwzell
Garland. TX

Printers in Review

Three days after [ bought a new printer.
the May BYTE arrived with umpteen
pages of printer tests (126 Printers™). The
printer I bought was not included in the
Lab Report, much less recommended. But
guess what? The printer 1 bought works
fine. does what [ want it to. does it well,
and does it at a price well below those of’
the printers you tested and recommended.
The average person doesn’t need 1o in-
vest thousands of dollars in a system that
works at the speed of light and could be
used to counterfeit $20 bills. Try reviewing
software und hardware combinations that
let the average person be more productive
without going broke.
Victor W. Briggs
Fisher, PA

Matrix Clarification

In *Windows NT Gaining Momentum™
(BYTE"s Essential Guide to Windows.
Spring 1993, page 30}, the pricing tor Ma-
trix for Unix is incorrect. An eight-user
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configuration is available for $9000, not
$900.

As you mentioned, Ampersand is port-
ing Matrix to Windows NT. The product,
called Matrics, provides CICS trunsaction
processing on Windows NT.
Scheduled for release this
month, the Matrics server will
be in the $5000 to $8000 range;
the client will sell for $700 to
$1200.

Surckha Shetty

Vice President. Marketing
Ampersand Corp.
Glendale, CA

Regulating Encryption

Peter Wayner's “Should Encryption Be
Regulated?” (May) lists two reasons for
not regulating encryption technology. First,
business data is protected by
encryption. Second, criminals
are stymied by encryption. |
must add a third reason, which
far overrides these: my right to
privacy.

The government does not
have an inherent right 10 snoop
in my private data. It’s not
enough to say that the govern-
ment will always act benignly.
The greatest proof is the Mc-
Carthy era. when the government “benign-
ly” ruined the lives of hundreds of people
by snooping in their private affairs. If we
regulate encryption, Big Brother could be
(benignly. of course) watching you.

I'hope we don’t become seduced by the
Micali methodology and miss the main
point: We have a basic right to privacy.

Timothy Blancke
Concord. MA

The Clinton administration has come out
in support of the Clipper chip as a stan-
dard for data encryption. The government
would keep the two interlocking keys that,
when used, would open anyone’s mail.
However, other encryption schemes,
such as the Vernam cipher, require no
more technology than a piece of paper and
apencil. They are essentially uncrackable.
provided the key does not fall into the
wrong hands. With such methods avail-
able 1o anyone. and considering that the
retention of the keys 1o the government's
Clipper encryption scheme is a well-pub-
licized fact. I can’t help but wonder if this

system is a threat to anyone except users of

H*i
SHOULD ENCRYPTION
BE REGULATED?

———————————

the government-endorsed encryption sys-
tem—who are basically honest.

Patrick Bryant

Marietta, GA

The Human Edge

In “Losing the Human Edge™ (May), Hans
Berliner points out that in most games,
computer programs “are near the forefront
or have already surpassed the best hu-
mans.” | agree. However, go poses a much
richer and more challenging problem than
does chess. To date, the best go programs
have been easily beaten by humans.
While sophisticated tree searches have
essentially solved the problem of comput-
er chess. the game tree of go is too large for
such a single-minded approach. Successful
go programs use many different aspects
of human and machine intelligence. Com-
puter go deals with tree search-
es, but also with machine learn-
ing, pattern recognition, strategic
(i.e., humanlike) reasoning, rule-
based knowledge representation,
simulated annealing, dedicated
VLSl design, and other areas of
research that might be of interest
to BYTE"s audience.
Bernd Bruegmann
Svracuse. NY

Fixes

In the May Lab Report (126 Printers”),
the Roll Call on page 175 contains errors.
The microLaser Turbo does not have a
PS35 option, and its correct price is $1967.
The correct price of the microLaser XL
PS35 is $3366. The “Low Cost” chart on
page 168 incorrectly lists the Epson Stylus
800 as accepting 11- by 17-inch paper.

In the June issue, the illustration on page
109 was incorrectly credited. Art watchers
will have realized it was done by the same
person who did the other illustrations for
that section: Nigel Buchanan. And the un-
credited illustrations for Jerry Pournelle’s
column were done by Bethany Gully. Our
apologies to both artists.

We want to hear from you. Address correspon-
dence to Letters Editor, BYTE, One Phoenix
Mill Lane, Peterborough, NH 03458; send BIX-
mail c/o “editors”; or send Internet Mail 1o let-
ters@bytepb.hvte.com. Letters may be edited.



Information Foundation,

The Open Systems

desktop manager (GUI),
Windowing Korn Shell™, TCP/IP,
full UNIX utilities, on-line

manual pages.
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AIX/6000 hasno par.

What are you driving for? Open
computing and superior price/per-
formance? Then set your course for
the most open UNIX® operating sys-
tem in the field,
AIX® for RISC
System/6000°
AIX/6000™
W is unquestion-
® ably open, so it
+ wilfitin with
, i your existing
equipment and network communica-
tions links, whether they are from
IBM or not. AIX/6000 complies with
all relevant UNIX industry standards,

IBM, AIX and RISC System/6000 are registered trademarks and AIX/6000 and
CICS/6000 are trademarks of International Business Machines Corporation.
All other products are trademarks or registered trademarks of their respective
companies. © 1993 IBM Corp.

including the new DCE from OSF;*
which allow you to take advantage of a
host of new software technologies,
including client/server applications.

1s the na

Over 6,500 applications are par
for the course with AIX/6000. Every-
thing from application development
tools to accounts receivable, from



see what were driving at.

Get ahead of the game and con-
tact your IBM marketing represen-
tative or Business Partner to find out

what the AIX/6000 can do for you.

€ game.

databases to CAD. And AIX/6000 also
offers CICS/6000; the most popular
online transaction processing (OLTP)
program available, as well as Encina;
an exciting new OLTP technology.

And IBM enhancements make
you a big hitter off the tee with
improved systems and network man-
agement, interoperability and ease of
installation. With RISC System/6000’s
price/performance leadership, there’s
no handicap to your needs or your

budget. Team that up

with IBM’s unparal-

leled service and For literature call 1 800 IBM-6676,

support 24 hours a ext. 688. Because open is the only
- day, 365 days a way to play.

® |00 M1

year and you'll
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A s object-based drawing applica-
tions go, Adobe Illustrator 3.2 made
it easy to turn out simple drawings.
For more sophisticated artwork, however, there were a
few things nor to like about Illustrator, such as the lack
of layer control or ability to do gradient fills. All this
has changed in Illustrator 5.0 for the Mac. An advanced
look at a beta version of 5.0 showed me that the pro-
gram adds significant features and a revised, easier-to-
use interface.

You can now edit previews in Illustrator—no more
flipping back and forth between the full-color preview
and the artwork view to make a change to your work.
This feature is available in Aldus FreeHand and the Next
and Windows versions of Illustrator, and it is overdue on
the Mac.

Next, there’s layer control. You can assign objects to
layers, name the layer with a descriptive title. and change
certain attributes of objects within the layer. For exam-
ple. hiding a layer makes its objects disappear, which

 Toggle Selection
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shapes from several
different objects that
you have combined. You
can form a single object
out of overlapping
objects or exclude the
parts of the objects that
do not overlap.

e

—viel — W

—

ts handy for uncluttering com-
plicated artwork. Or you can
lock a layer. which makes it
visible but uneditable, so that
you can position other objects
or layers with respect to the
locked layer. Finally. you can
specify whether or not the
layer prints. This is handy for
adding invisible notes to the
artwork, or for constructing a
single advertisement whosc art-
work creates different output
targeted for different audiences.
depending on the layers you
choose to print.

At long last. [llustrator docs
gradient fills. A gradient palette
lets you assign the number and
types of colors to use and the
fill mode (i.e., linear or radial)

you want. and a gradient tool
lets you select an object and
assign the fifl direction. A few
clicks of the mouse set up a
multicolored gradient fill, in
stead of clogging up the art-
work using intermediate ob-
jects made with the Blend tool,
as in the past.

Speaking of palettes, you'll
notice that most of Ilustrator
5.0’s interface has undergone
a makeover. Many of those
complex dialog boxes for as-
signing a paint style or select-
ing a text typeface and its at-
tributes have become tloating
palettes. This allows ready ac-
cess 1o these frequently used
functions.

You can still make CYMK



color selections by typing and
tabbing in the various color
values, or you can move sliders
instead, which makes it easier
for artists who prefer to set the
color by eye. Besides interface
improvements, the addition of
some handy commands such
as Align Objects (which lets
you horizontally or vertically
align the sides or centers of se-
lected objects) makes precision
work a snap.

Finally, Illustrator has intro-
duced PathFinder plug-in mod-
ules. These little gizmos let you
combine or exclude the Bézier
curves and paths of selected
objects (see the screen). In oth-
er words, you can unite over-
lapping objects into one object
or exclude the portions of ob-
jects that don’t overlap. Other
filters let you blend, mix, and
invert colors; smooth or distort
paths; or add special effects.

For example, to make a
pharmacy logo, you'd type in R
and X characters, convert them
to outlines, drag the X’s out-
line to the tail of the R’s out-
line, and then select the Unite
operation in the PathFinder
plug-in. All the nonoverlapping
Bézier curves are discarded,
while the rest of the paths are
combined into one object.
Presto—instant pharmacy logo.
This ability to readily unite or
discard combinations of objects
and paths will liberate profes-
sional artists: They can be more
spontaneous in drawing their
artwork. The PathFinder fea-
ture alone makes Illustrator 5.0
a major win.

[llustrator 5.0 does make
more demands on your Mac.
Whereas version 3.2 used only
2 MB of RAM and occupied
1.2 MB on your hard drive,
version 5.0 requires 4.5 MB of
RAM and 3.3 MB of storage
(this includes 1.5 MB of plug-
in and pattern files). However,
based on what I’ve seen, the
extra bulk is muscle, not fat:
The additional code imple-
ments useful features. Illustra-
tor 5.0 will ship for $595, and
upgrades are available on flop-
py disk for $199 or on CD-
ROM for $249.

Adobe Systems, Inc., Mountain
View, CA, (415) 961-4400.

VL-

VII)EO ACCELERAT()RS

A New Graphies Standard

from Matrox

J ust as the popularity of
Windows spawned a flourish-
ing market for graphics accel-
erators, the arrival of Pentium
processors will require a re-
vamped graphics architecture
to meet the new PC perfor-
mance standard. Matrox leads
the next wave of graphics ac-
celeration with its MGA (Mul-
timedia Graphics Architecture).

I plugged the MGA Impres-
sion into a Gateway 486/66
with 16 MB of RAM and a
Viewsonic 17-inch monitor—
and never looked back. The
Impression represents the cur-
rent high end of the MGA line,
with 3 MB of VRAM (video
RAM) and a $1299 price tag
(prices for MGA will range
from $599 to $1499). The per-
formance, especially when
working with large 24-bit im-
ages, is remarkable.

MGA doubles the bandwidth
of the current stock of 32-bit
graphics chips, accessing on-
board video memory via a full
64-bit data path. The MGA also

takes
advantage of
VRAM’s block-
write capability (i.e.,
writing data to multiple loca-
tions during a single clock cy-
cle). Other accelerators based
on DRAM designs do noi per-
form VRAM block writes.

The MGA turned in impres-
sive results in the BYTE video
benchmark test, even though
the MGA drivers were still in
beta form. I pitted the Impres-
sion against one of the fastest
accelerators we’ve tested so far,
Diamond’s Viper VLB (with
Weitek’s P9000 accelerator).
The MGA consistently outper-
formed the Viper: Text perfor-
mance was twice as fast, and
the MGA executed line draws
and graphics primitives 60 per-
cent faster. The MGA really
shone when I was working
with 24-bit images in Adobe
Photoshop. Scrolling and pan-
ning was noticeably snappier,
and zooming was almost in-
stantaneous.

CAD appli-
cations, the MGA
includes a 3-D
graphics engine and ships with
enhanced drivers for AutoCAD
release 12. Video and anima-
tions are improved by a dou-
ble-buffering scheme: while
one image is being displayed,
the next image is being built in
video memory. MGA hardware
assists character antialiasing
(to sharpen on-screen text),
Video for Windows decom-
pression, video pan and zoom,
and true-color emulation.
MGA raises the bar in VL-Bus
graphics acceleration. Others
will be scrambling to catch up.
—Stanford Dieht

Matrox Electronic Systems,
Ltd., Dorval, Quebec, Canada ,
(514) 685-2630.

FINLAND TURNS TO ATM TO LINK TWO CITIES

HELSINKI—A new pilot project in
Finland that links two cities over an
ATM (Asynchronous Transfer Mode)
connection is the first step in cre-
ating a network that will eventually
deliver a wide range of computer
services across the country.

The long-distance ATM link,
which is the first in Europe, went
into service in Finland at the be-
ginning of May. Telecom Finland, a
telecommunications common car-
rier/public network operator, is pro-
viding this pilot link between the
cities of Helsinki and Tampere,
which are 200 km apart.

Initially, the link will be used to
connect high-speed LANs operated
by the FUNET (Finnish University
Research Network) and Tampere
University of Technology. The ser-
vice will keep its pilot status for

about a year, while it evolves into an
ATM production platform for ad-
vanced data communications ap-
plications.

FUNET is using the ATM pilot for
various multimedia applications,
such as high-definition displays and
workstation-based videoconferenc-
ing. According to Markus Sadenie-
mi, director of FUNET, “We believe
that ATM is the next generation of
technology for research networks.
We want to implement, eventually,
a system known as Meta-Computer
Finland, whereby consistent com-
puter-based services can be pro-
vided all over the country, regard-
less of the computers’ physical
location.”

The ATM technique allows si-
multaneous switched digital trans-
mission of widely differing bit rates

for applications ranging from low- |
speed telemetry to interactive ex-
changes of digitized, fully animated,
high-definition video signals. Live
applications such as video trans-
mission cannot use conventional |
X.25 packet switching because of |
its time delay. Furthermore, non- |
switched solutions based on leased |
lines would be far too expensive for
most small- to medium-size enter-
prises or individual users. Lastly,
narrowband (synchronous) ISDN,
whose Primary Rate Access mode
operates at 2 Mbps, cannot be eas-
ily upgraded to handle throughputs |
in the hundreds-of-Mbps range,
because of the problem—solved
through the use of ATM—of simul-
taneously managing different bit |
rates.

—Raymond Boult
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ARCHITECTURES

PCI: Apple’s
New Bus

PCl, the Peripheral Component
Interconnect local-bus archi-
tecture endorsed by more than
150 companies, received a
powerful new supporter re-
cently when Apple Computer
announced that it plans to sup-
port it in future computers.

Apple’s announcement that
future PowerPC systems (see
“PowerPC Performs for Less,”
page 56) will include PCI ex-
pansion capabilities adds cre-
dence to statements already
made by officials of PCI Spe-
cial Interest Group member
companies that PCI will even-
tually supplant the VESA
(Video Electronics Standards
Association) VL-Bus standard.
Apple’s endorsement of PCI
makes it the second vendor of
non-80x86 computers to sup-
port the architecture. DEC,
which is supporting PCI in its
Alpha processor-based work-
stations, was the first such ven-
dor. Prior to Apple’s announce-
ment, industry heavyweights
like IBM, Adaptec, S3, ATI
Technologies, Compag, Intel,
and DEC were already mem-
bers of PCI.

“We believe PCI will be the
next standard,” said Steve
Manser, director of Apple’s
Modular Systems Desktop
Group. Manser said that be-
cause the PCI design isolates
peripheral products and add-in
boards from the CPU, cus-
tomers will be able to choose
from a broader set of peripher-
al products and purchasing
channels.

Manser’s statement regard-
ing PCI’s processor indepen-
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dence was echoed by other
officials of system and periph-
eral companies. A common
thread in the opinions of prod-
uct managers who spoke to
BYTE is that PCI's processor
independence means compa-
nies can focus on extending
their products’ capabilities
without having to redesign their
products to support new pro-
cessor technologies.

As PCI becomes widely ac-
cepted, this should reduce the
cost for peripheral vendors who
want to release products for
multiple hardware platforms
such as the 80x86, the Mac,
and the Alpha. Instead of hav-
ing to use different bus-inter-
face chips and bus-interface
logic on each platform version
of their peripherals, vendors
will be able to introduce pe-
ripherals that support multiple
hardware architectures. Glenn
Schuster, senior hardware ap-
plications engineer for S3, said
the PCI specification provides
a mechansim that allows a

[ PCI AND VL-BUS AT A GLANCE

FEATURE

Maximum number of loads
Concurrent CPU/bus operation?
Auto-configuring?

Here now?

Local bus isolated from processor?”

Direct connection of peripherals to CPU signals?’

Product
Power 9000 graphics accelerator

VL82C580 chip set: 1000-set
quantities, $65 each

Super Voyager PCl motherboard

Bt88S Video Cache DAC: 100-set
quantities, $42.65 each

Viper PCI accelerator card: $649
Windows accelerator

SiS85C49X chip set with power
management for 486, P24T

Overdrive CPUs

Four graphics accelerators based

on mach32AX

SCSI-2 BT-94C host adapter: list
price, $499; OEM single-unit price,

$340

PCI model for design verification,

$15,000

Image Series Desktop PC,

Express/Il servers

memory, cache memory, and PCI

local bus.

Pegasus video accelerator

board’s ROM to contain sev-
eral different images to ac-
commodate different machine
and processor architectures. S3
plans to deliver a PCI version
of its 86C928 graphics-accel-
erator chip this summer.

VL-BUS PCI
8 10
Rarely Yes
No Yes
Yes No
Yes No
Rarely Yes

' Direct connection of peripheral devices to the CPU's signals lowers the complexity

and pin count for system-logic chip sets for 486 systems and lets VL-Bus support
higher frequencies than PCI's maximum 33 MHz,

Isolating the CPU from the local bus lets PC manufacturers design a motherboard to

work with several generations of PCs without having to redesign the motherboard’s

’ /O subsystem for each new processor.

-

Other advantages of PCl es-
poused by PCI backers include
its support for auto-configura-
tion, full multimaster capabil-
ity, and low pin count (under
50) required to handle data and
addressing, interface control,
arbitration, and system func-
tions. Support for multimaster
concurrency means peripher-
als on the PCI bus can com-
municate with each other while
the CPU handles other instruc-
tions. And, because the PCI
Steering Committee established
tight guidelines regarding PCI
compliance, add-in cards will
be compatible with a higher
percentage of systems than VL.-
Bus cards, Schuster said. How-
ever, many PCI products an-
nounced at Spring Comdex
will not be available until the

fourth quarter of this year.
continued



WATCOM VXeREXX

Visual Development Environment For OS/2 REXx

G

WATCOM VX-RExx is an easy to use visual development environment
for creating applications that leverage the capabilities of OS/2 2.x and
exploit the Presentation Manager graphical user interface. VX+REXX
combines a project management facility, visual designer and an
interactive source-level debugger to deliver a very approachable and
highly productive visual development environment.

DESign Applications Visually Create rich graphical applications quickly and
easily using the visual design environment. With the visual designer, you can graphically create
Presentation Manager interface objects, quickly customize their properties, and easily attach
RExx procedures to the objects.

Integrated Development Environment Build. test and debug your apptication
without leaving the development environment. Then package your application as an EXE file or ngh“ghts
PM macro for royalty-free redistribution. The power of the integrated development environment

el 4€
our
The lmegraled p mp gvelop"‘em

» Easy to use visual development environment

and debugger can also be used with your existing REXX applications. » Create and modify objects dynamically at

R both edit and run time
Powerful Open Environment Enjoy the simpticity of event-driven » Powerful project management facility
programming together with the global editing capabilities essential for professional project » Advanced interactive source-level debugger

management. WATCOM VX+REXX is open and extensible through IBM’s 3 » Package your applications as EXE files or

PM macros
object oriented System Object Model (SOM) technology. You . i
can access all standard RExx API's including DB d ch:ds:ntaogztrandard RECUARY'S including
Manager, because VX+Rexx is based on - . » System Object Mode! (SOM) based object
the OS/2 2.x standard system REXX. o manager

» Support for multi-threaded applications

» Include 0S/2 style help and hints in your
applications

! » Supports SAA CUA'91 objects
» Autosizing and alignment of objects

» Integrated console window support for
existing Rexx programs

» Royalty-free run-time available
» Multiple modeless window support
» Create PM macros for applications

Interactive Debugging

If an error occurs at run-time, VX*RExx will
display a traceback pinpointing the source

line where the error occurred. A simple click
of the mouse will return you to the source edit
window to correct the error. The built-in
interactive source-level debugger lets you set
breakpoints, step through code and watch

variables to track down complex problems. l supporting Rexx as a macro language
Build Professional Applications | | <> —

— o o and €25V 1. %
WATCOM VX+Rexx allows you to leverage key S w quick 2" Suggested Retail: $2‘9‘9“'

. et . . . . ta s
OS/Z featu.res to create profess.lonal applications. ' u ma"atggfn;eor:f 05/2 3P Introductorv Oﬁer $99*

Build applications that dynamically create and modify proleewp T o .
CUA’91 screen objects at both edit and run-time, and " (until September 30, 199:3): includes royalty-free runtime

include OS/2 style help and hints. 7 Call Toll Free
Create Multi-Threaded Applications 1-800-265-4555

Every VX+RExx application contains multiple threads. One thread

remains responsive to user input while others continue processing. WATCOM International
In addition, VXeRexx provides the ability for advanced 415 Phillip Street, Waterloo, Ontario, Canada, N2L 3X2
applications to easily use additional threads. Phone: (519) 886-3700 Fax: (519) 747-4971

*Prices and specmcanon are subject to change without notice. Price does not include freight and taxes where applicable. Prices quoted in US dollars. WATCOM, the Lightning Device, and VX*Rexx are trademarks of
WATCOM International Corporation. Other ks are the properties of their respective owners. © Copyright 1993 WATCOM international Corporation.
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coreL DFAW! |

The Best in Graphics

Get animated with CoreIDRAW 4!

CorelDRAW is renowned for
its powerful graphics
capabilities. CoreIDRAW 4
now leaps even further ahead
by adding page layouts,
animation and OCR, as well as
hundreds of other feature
enhancements. It’s the best
value in software today-and
it's still the easiest to use!

CorelDRAW 4 is the ideal desktop
publishing tool! it includes
illustration, charting, photo-editing,
tracing/OCR and presentation
capabilities...and so much more!
There are advanced word processing
features, multi-page layouts and
dozens of artistic and special
effects. It's packed with more fonts,
more clipart images and symbols,
more graphic tools and business
applications. And now CorelDRAW 4
also includes CorelIMOVE, a brand
new animation module.

ALSO INCLUDES TWO
BONUS CD-ROMs
—featuring a complete CD
version of CorelDRAW 4 plus
libraries of clipart images and
symbols, fonts, animation and
sound, and a Video for Windows
enhanced QuickTour.

_.ondmorel

-~

PAGE LAYOUT
CHARTING  °

ILLUSTRATION 3”79 ¢
PHOTO-PAINT . '

TRACING/OCR _
PRESENTATIONS %
FILE MANAGEMENT § ¢
ANIMATION '

©® Comprehensive DTP Features Create Dazzling
® Flexible Multi-Page Layouts lllustrations

® Enhanced Word Processing
© Advanced Direct Scanning

@ Powerful OCR
(Optical Character Recognition)

® Single-Step Business Forms Tracing
© Thousands of Fractal Textures and Fllls
® Dazzling Artistic Tools and Special Effects

® Convenlent Spreadsheet and
over 80 Chart Styles

© Object Data Management

® Over 5,000 “Drag and Drop” Symbolis
and Shapes for faster, easier selection
and placement

@ Over 18,000 Ciipart Images and Symbols

@ Over 750 Fonts
(650 Bitstream and ITC)

©® Complete Color Separations
© On-line Help

© 20 Photo-Paint Fiiters and
14 Image Correctlon Filters

© 37 import/Export Filters
© 21 Transition Effects

© 125 CorelMOVE Animations
and 420 Cartoons

18,000
CLIPART

images and symbols

750
EQNTS

FONTS I

4+COREL

United States and Canada

1-800-77-COREL

ext.28
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As for QuickRing, Apple’s
high-speed local-bus technol-
ogy. Apple ofticials said board
vendors will be able to release
cards that are both PCI and
QuickRing compatible (see
“QuickRing Gets Closer, Ex-
pands to Networking”). Ap-
ple’s current midrange and
high-end computers use the
NuBus expansion-bus technol-
ogy. Apple says it will contin-
ue to support and build systems
based on NuBus. The first
PowerPC systems, slated for
release in the first half of 1994,
will also be NuBus-based. But
Apple’s goal is to support PCI
in all its computers, says Ross
Ely. Apple’s product manager
for the PowerPC.

How Apple will phase PCI
into its line of Macs and Pow-
erPCs has not been finalized.
“I don’t know exactly how
we're going to transition from
NuBus to PCI,” Ely said. He
did say that Apple expects there
will be a time period in which
the company ships some sys-
tems that support NuBus and
some that support PCI. and pos-
sibly systems that support both.
But the future mainstream lo-
cal bus for Apple is clearly PCL.
“We expect to transition fully
to PCI over a period of time.”
he said. “So obviously we don't
want to have to support Nu-

CONNECTIVITY

(JuickRing Gets Closer,
Expands to Networking

At next January's Mac-

World Expo, the first products
based on Apple’s high-speed
QuickRing local-bus technol-
ogy should be introduced. Ac-
cording to Rod Williams, an
independent consultant work-
ing for National Semiconduc-
tor. which is developing the
QuickRing interface chip, the
company expects to release
hardware development Kits in
August or September for ven-
dors who want to build Quick-
Ring products. The first Quick-
Ring silicon was due to begin
sampling this month.

The core QuickRing tech-
nology consists of technology
developed at Apple’s Ad-
vanced Technology Group,
Santa Clara—based National
Semiconductor’s controller
chip, and a special connector
manufactured by Beta Phase
(Menlo Park, CA). A primary

Bus forever.” —Dave Andrews application of QuickRing is as
' Networked QuickRing and Digital Video

a card-to-card auxiliary bus and
not as a replacement for Nu-
Bus, PCIL, ISA, Micro Channel,
or any other PC expansion bus:
QuickRing cards are connected
within a system through dedi-
cated cables attached at the top
of the card. A group of Quick-
Ring nodes can achieve multi-
ple simultaneous and continu-
ous data transfer rates of 180
MBps—much faster than the
typical 450 KBps or so that you
get from 10-Mb Ethernet net-
works.

Because QuickRing supports
concurrent transactions, two
cards can talk to each other
through the dedicated cable and
work on a heavy-duty process-
ing task without consuming
any cycles of the system’s
CPU. QuickRing’s point-to-
point ring-topology connection
is well suited for prepress, dig-
ital video, and multimedia ap-
plications.

Videotape decks

= == =y e

Editing stations

According to National Semi-
conductor, QuickRing will
support three types of connec-
tions: internal connections for
card-to-card applications; ex-
ternal connections to support
linking of external peripherals,
such as a printer to a Quick-
Ring-based computer via a |-
meter-long copper cable; and
networked connections, a fu-
ture extension that will use
fiber-optic media and hub tech-
nology to deliver QuickRing
performance over enterprise-
wide distances. Ideal applica-
tions for a QuickRing network
would include delivery of dig-
itized video from a media serv-
er to a QuickRing display card,
Williams said. Companies are
even looking at QuickRing as a
vehicle for carrying ATM traf-
fic, Williams said. Apple plans
to promote QuickRing as a so-
lution for the DOS/Windows
market as well. —D. A

One possible use of
QuickRing could
include external
QuickRing to connect
peripherals like video-
tape decks to a video
server via a 1-meter

editing stations to the
video server over
fiber-optic wiring.
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The new HP DeskdJet 1200C.

1,699

Welcome to the dawning of a new era
in office printing. Hewlett-Packard
presents the HP -DeskJet 1200C. The
worlds first affordable, networkable,
plain-paper, 300-dpi black and color
printer.

The HP DeskJet 1200C printer has
everything your users could want. HPs
next generation of inkjet technology,
for sharp 600 x 300-dpi black and stun-
ning 300-dpi color on plain paper.
LaserJet PCL 5 compatibility, so it runs
any existing LaserdJet printer file or
font. And network upgradability, giv-
ing everyone equal access to high-
quality color.

Besides offering compatibility and
great print quality, the DeskJet 1200C
is fast. Six pages per minute for black
& white. And only one to two minutes
per page for color graphics. It comes
with 45 scalable fonts, same as the new
HP LaserJet4, and lets you easily add
PostSeript™

The future of office printing is here.
To see for yourself, call 1-800-552-8500),
Ext. 7398 for the name of the HP dealer
nearest you.t

DeskJet Printers

Make it happen.

('610 HEWLETT

PACKARD



% Flle Edit View Tools

B m— e

News &Views

ELECTRONIC PUBLISHING

Acrobat Bounds into the
Paperless Publishing Arena

rsleidd
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% Script) file. You then run this file
through a Distiller program that
compresses it, join the file to a

S byte.pdf BT

1.5-MB Acrobat reader program
for either the Mac or a Windows
PC, and distribute it to your au-
dience. Your readers can then ei-
ther read the documents on their
computer screens or print them
on their laser printers.

A recent beta version of the
software, however, revealed that
the execution may fall short of
the intention. With its many
years of experience with Post-
Script, Adobe appears to have
focused on document printing at
the expense of document display.
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Acrobat indeed does a superb job

Acrobat will let publishers distribute electronic versions of
their magazines. One potential problem: Designers optimize
their pages for printing on paper, not computer screens.

I ou’ve heard it before: Instead of the mag-
azine you are now holding, one day you may
be reading an article like this on your computer
screen. And if you do, it may be with the help of
PostScript inventor Adobe Systems. With its re-
cently released Acrobat software, Adobe promis-
es us electronic publishing, a laudable intention
in this age of shrinking global resources. But
to succeed, Acrobat will have to perform a pre-
carious balancing act: to optimize itself not only
for printing on paper but also for displaying text
on screens.

It is hard to avoid falling under the spell of
Adobe’s promise. BY TE was so impressed with
a very early version at last November’s Comdex
that we awarded Acrobat the Best of Show
award. To get your material into Acrobat for-
mat, all you have to do is print your document
or publication to an EPS (Encapsulated Post-

PAPERLESS PUBLISHING PROGRAMS

|

of printing. On the screen, how-
ever, the situation changes. Vector graphical
images such as maps look impressive, but read-
ing text on a typical screen with a resolution of
72 dpi strains the eyes. To read a document com-
fortably, you need to zoom in on it and then pan
up and down the page—a laborious procedure
for a two- or three-column document. For this
reason, Acrobat may be better suited for in-
house publishing of data like telephone lists and
procedure manuals where the format is simple
and readers can take advantage of its searching
and hypertext capabilities.

Acrobat is available now for Windows and
Macintosh systems at an attractive price of $195.
Reader programs are priced at $50. Both these
prices should decrease with increased volume.
Adobe promises a DOS version later this year.

With the appearance of Acrobat, paperless
publishing is a more crowded field. Folio (Pro-
vo, UT) has come out with a Windows version
of its software that greatly enhances its ease of
use. And NoHands Software (Belmont, CA) has
just released a Mac program called Common

- - Ground, with a Windows
version scheduled for in-
troduction soon. Both of

COMPANY PROGRAM PLATFORM PRICE these programs offer sim-
Adobe Systems Acrobat Windows, Mac, DOS $195 ilar capabilities, albeit
Folio Folio Views 3.0 DOS, Windows, Mac $495 based on different tech-
NoHands Software Common Ground Mac, Windows $189 | nologies.
—Rich Malloy
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DOCUMENT IMAGING

| Document imaging—the use of bit-
mapped replicas of paper docu-
ments—was once a viable option
only to large companies, Propri-
etary image-processing solutions
are now seldom seen, and Mi-
crosoft Windows 3.1 and PC LANs
have set the stage for open, and af-
fordable, document-imaging sys-
tems. Even IBM’s ImagePlus and
former lone rangers Wang and
Filenet tout open platforms and in-
teroperability.

Today’s single-user and small
network systems from companies
such as Westbrook Technologies
(Westbrook, CT), Keyfile (Nashua,
NH), Watermark Software (Burling-
ton, MA), ImageFast Software Sys-
tems (McLean, VA), and Imara Re-
search (Toronto, Ontario, Canada)
have capabilities beyond those of
the original enterprise systems.
Price competition has become
fierce—network versions can cost
as little as $100 per seat, and
stand-alone products are available
for less than $200. Document-
imaging systems are now attractive
for companies of all sizes.

As enticing as the concept of the
paperless office is, there are hur-
dles: Scanned documents take up
storage space fast, and many im-
ages, particularly forms, are a
challenge for an OCR package. A
product called FormsOut from
T.i.S. (Ramat Gan, Israel) lets you
take the “form” out of form pro-
cessing; that is, you can train the
software to recognize certain forms |
and remove everything but the
data.

The company’s newest product,
LineOut, removes lines from a form
without training. According to Paz
Kahana, vice president, marketing
and sales, at T.i.S., a document
with lines has an OCR accuracy
rate of about 12 percent; without
lines, the OCR rate is more than 90
percent. Also, the T.i.S. software
turns a 50-KB form into a 2-KB
document, according to Kahana.
That may not seem substantial un-
til you consider the billions of
forms generated by organizations
like the IRS. In such a scenario as
the IRS, compression is an ab-

: solute necessity.
| —Gordon E. J. Hoke and Dan Muse




Not just a new Sound Blaster:
A new 16-bit audio standard.

Introducing the Sound Blaster- 16
Digital Audio Platform. A new concept
in sound cards. And a new standard
for 16-bit PC audio.

YOU WON'T BELIEVE YOUR EARS.

PC audio never sounded so good—
genuine CD-quality audio with fully

12% more dynamic
response and 15%
Hands-free be;tter 51gnal-to-
BB noise ratio than

any competing 16-bit sound board. Plus
software data compression that delivers
16-bit f1del1ty while maximizing disk storage capacity. The new 16-bit PC audio standard: Includes programmable mixer, microphone,

But there’s more. Included in the Sound Blaster 16 VoiceAssist speech recognition software, plus more than $1000 in software applications.
package is the biggest advancement in PC control since
the invention of the mouse: our exclusive VoiceAssist

plug-in Wave Blaster * daughter board.

software. It's a sophisticated speech recognition interface And-unlike other cards—the
that uses a 32,000-command library to control Windows ) Sound Blaster 16 is 100% comipatible with
applications hands-free! : i{;;’j;"fj;’-;—: e very game and application ever written

e

THE ONLY SOUND CARD THAT GROWS WITH YOU. n .u danghter board. f()r the SOllnd .BlaS.ter. . .Wthh 1S to Say
virtually every game and application available for sound.
Unlike other 16-bit cards, Sound Blaster 16 comes with

built-in interfaces for CD-ROM, MPU~401 MIDI and NOBODY PACKS IN MORE VALUETHAN

joystick control. And the unique THE INDUSTRY LEADER.

modular, scalable architecture And as if that weren’t enough, we've completed the package
o ot 4 lets you add more advanced with more than $1000 worth of leading software—not too
o features and technolo- shabby considering the entire package retails for just $249*
<aves disk space without loss 15 4 you need them. S0 let’s face it. When it comes to audio quality, fea-
of sgnaliqatity, Like our Advanced tures, and bottom-line value, we've got it all right here. With
Upgradable, Modular Platom  Signal Processing the Sound Blaster 16—the new 16-bit PC audio standard.
s e Adeancnt iy P that delivers 4:1 ﬂ{,’f.',',’,’::f',’,,"l,p For more information about Creative Labs products

Processing and Wave Blaster.  real-time hardware wal Processivg and the name of your nearest Sound Blaster Dealer,
100% Compatibity with ! data compression wtitone i a1 1-800-998-5227.

h';n'u;.l H!ns’(’.';,u;m.'n uliunar, while reducing CPU time up to m ™ — —

nus cross piatform support for . .

Windoux 31, D0Sor 052, 65%. O professional-quality C R —_ | l V —
sampled wave synthesis with our BLASTER

CREATIVE LABS, INC.

*Base SRI

i © Copyright 1993 Creative Technology Ltd. Sound Blaster, VoiceAssist, Wave Blaster and the Sound Blaster and Creative Labs logos are trademarks of Creative Technology Lid
xort- - All other trademarks are owned by their respective companies, Creative Labs 1-408-128-6600.

‘ovmims International inquiries: Creative Technology Ltd,, Singapore. TEL 65-773-0233 FAX 65-773-0353.
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VOICE

PROCESSING

IBM and Apple Work to Perfect Voice Input

c omputers that can flaw-

lessly process and understand
a wide variety of spoken com-
mands, no matter who the
speaker or how heavy the ac-

hech Iense ptate ALFA ALFA ALFA ONE TWO THRT F*

Instead of typing in a license plate
number, a police officer could query a
remote database by talking to a
computer running an ICSS-based
program.

cent, remain an elusive goal for
PC manufacturers. However,
companies such as IBM, Ap-
ple, and others are hard at work
perfecting technologies that let
users interact with their PCs
through natural, conversation-
al spoken commands instead
of the keyboard.

IBM recently disclosed prog-
ress it has made on its ISSS
(IBM Speech Server Series),
which lets you have a true
working dialogue with your PC
after you've “trained” it to rec-
ognize your specific accent and
style of pronunciation. IBM has
already begun shipping a prod-
uct in the ISSS family called
TangOra that requires a pow-
erful RS/6000 workstation as
a server. But thanks to better
algorithms and other program-
ming improvements, IBM has
been able to bring the ISSS
technology down to a stand-
alone 50-MHz 486 system with
a supporting DSP (digital sig-
nal processor).

In a recent technology dem-
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onstration, IBM showed a PS/2
running an OS/2-based pro-
gram called TangLite that
opened applications, accurate-
ly transcribed speech into text,
~and dragged win-
' dows across the
system’s screen,
all through spoken
commands. Once
you have trained
TangLite, it can
take dictation at
about 70 words
per minute with 97
percent accuracy,
IBM claims. Tang-
| Lite is not yet a
| shipping product,
however, and IBM
officials say they haven’t de-
termined when TangLite will
be available commercially.
The company is closer to
shipping another product,
called 1CSS (IBM Continuous
Speech Series), for developers
who want to speech-enable
their OS/2 and AIX applica-
tions. Unlike ISSS, ICSS is a
speaker-independent technol-
ogy, which means you don’t
have to train it to recognize
your voice or accent. Because
applications using ICSS tech-
nology can hold only a 1000-
word dictionary in memory at
a given time, ICSS is not suit-
able for developing applica-
tions that transcribe spoken dic-
tation. However, developers
can program ICSS-based ap-
plications to rapidly switch
word contexts on the fly so that
a speaker-independent appli-
cation can recognize several
thousand spoken words.
Versions of ICSS for devel-
opers should ship this summer
on OS/2 and AIX at prices
ranging from $299 to $3995.
A version of ICSS for Win-
dows should begin beta testing
this summer, IBM officials say.

Researchers at Apple Com-
puter are commercializing
speaker-independent, continu-
ous-speech technology code-
named “Casper.” The first
implementation of Apple’s
speech-recognition technology
will likely be released this sum-
mer as a Mac OS extension.

But the state of speech
recognition on the desktop to-
day is still far from perfect.

Some systems, like 1BM’s
1SSS. do an admirable job of
accurately taking dictation, but
you have to give it several
hours to build a model of your
voice. Others can accept spo-
ken commands from almost
anybody but can recognize
only a few hundred words in a
given context. To date, the two
technologies have not met.
—Dave Andrews

THE BEST OF COMDEX/SPRING 1993

{

Best of Show
Microsoft Windows NT
Runner-Up: IBM PowerPC 601 Micro-
processor

Most Significant
Technology

1BM PowerPC 601
Microprocessor

Runners-Up: IBM Unconstrained Cursive
Handwriting; IBM Speech Recognition tech-
nologies

Best Applications
Software

| Lotus 1-2-3 release 4 for

| Windows

| Runners-Up: WordPerfect 6.0 for DOS;

| Xerox Imaging Systems TextBridge

| Best System Software

| and Tools
Microsoft Windows NT
Runners-Up: IBM 0S/2 2.1; Microsoft Visual
Basic 3.0

Best System

ALR Evolution V and
Evolution V-Q

Runners-Up: NCR 3360; AcerFormula
4000/4400

Twice a year, BYTE editors roam the aisles of Comdex in search
of the most significant new products and technologies. At May’s
Spring Comdex in Atlanta, BYTE editors deliberated long and
hard before selecting 11 winners from the hundreds of products
nominated. Normally, not much good can come from locking 17
BYTE editors in a closed room, but in this case what emerged were
a handful of new products and technologies that stood above the
hundreds introduced at Comdex.

Best Portable
Hewlett-Packard HP 100LX
Runners-Up: Altima Traveler; Toshiba
Satellite TI900C

Best Peripheral

Matrox MGA

Runners-Up: Diamond Computer Systems
Viper PCL; Verbex Voice Systems Speech
Commander Portable

Best Printer

Star Micronics America
Si144

Runners-Up: Hewlett-Packard Desklet
1200C; Fargo Electronics Primera Color
Printer

Best Connectivity Product
Delrina WinFax Pro for
Networks

Runners-Up: Delrina FormFlow; Shany
AlertView 2.0

Best Multimedia Product
IBM Multimedia
Server/6000

Runners-Up: Gravis UltraSound Max with
30; IBM Uttimedia Manager/2

Best Rookle
Fargo Electronics for
Primera Color Printer






Nows

You wanted the power to choose from a world of dif-
ferent applications. DOS applications. Windows™

applications. OS/2° applications. 0S/2 20

gave you the power. And the response was

impressive, to say the least. Over two million
copies shipped in less than one year. More than
1,200 OS/2 applications already available® But now
you want more. More features. More functions. More
applications to choose from. Thats why we're intro-
ducing 0S5/2 2.1.

The new 0S/2 2.1 lets you run the latest
Windows 3.1 applications, in addition to the
DOS, Windows and OS/2 applications you can
already run. Weve also added TrucType fonts, select
Windows applets, File Manager and support for
Windows 3.1 printer and display drivers, including
32-bit seamless SVGA support. And now you can
start DOS and 0S/2 applications from a WIN-05/2
session, 100.
Portable users will be glad to know that

0S/2 2.1 provides industry-standard Advanced Power

v With 0S/2 2.1 at the heart of your PC, you can run a world of DOS, Windows and 0S/2 applications.
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A There’s no need to buy DOS and Windows to run DOS

and Windows applications.

Management (APM) support, to help extend
battery life. We've made the cursor larger so i's
easier to find your place on the screen. And

05/2 2.1 continues to exploit
the very latest in technology.

———————_—_T_F You'll find improved support for

multi-media applications and
pen-based capabilities, along
with built-in CD-ROM and
AS/A00” terminal emulation
support.

Of course, OS/2 2.1 still
gives you true pre-emptive
multitasking,
superior OS/2
Crash Protection™
and the easy-to-use
object-oriented Workplace
Shell™ interface. All the
features that made Version 2.0
an award-winner. But now,
you also get a whole new world
of possibilities.



Introducing
Version 2.1

chance
to run

0S/2 2.1 Advantages

0S/2 2.1 is now also available on
CD-ROM. It comes with exciting
multimedia samplers, full-motion video
demos and more.

Demand O0S/2 2.1
preloaded on your

next PC.

With our free demo diskette, you
can find out even more about all the

Improves productivity

» Now runs 0S/2, DOS
and new Windows 3.1
applications.

» New TrueType fonts,
Windows applets,

File Manager.

» Advanced Power
Management (APM)
support extends battery
life for portables.

+ 0872 Crash Protection and
pre-emptive multitasking

powerful features OS/2 2.1 has to
offer. For your copy, to find out
more about 0OS/2 2.1, or to order,
Call for your free call 1 800 3-1BM-0OS2.

demo diskette. In Canada, call 1 800 465-7999.

Operate at a higher level’

" To order CD-ROM with list of 0S/2 applications, call Walnut Creek at 1 800 786-9907. 1BM, AS/400 and OS/2 are registered trademarks and
0S/2 Crasr Protection, Workplace Shell and “Operate at a hugher level” are trademarks of International Business Machines Corporation. Windows

i$ a trademark of Microsoft Corporation. TrueType 1s a trademark of Apple Computer, Inc. ©1993 IBM Corp

Circle 242 on Inquiry Card.

Easy to use

» Now also available on
CD-ROM.

« Object-oriented Workplace
Shel! interface.

Advanced 32-bit

architecture

« Seamless SVGA support.

« Fully exploits latest
multimedia applications.

« Supports CD-ROM,
PCMCIA and pen
technologies.
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The PowerBooks of Summer

This summer, Apple intro-
duced two slick new Power-
Book models, aimed at the bot-
tom and top of the notebook
computer market.

At the high end is a note-
book that serves up hot color.
The PowerBook 180c is the
long-awaited PowerBook with
a 256-color active-matrix LCD
screen. Under the skin, the
180c¢ has a 33-MHz 68030
processor, a 68882 FPU, RAM
expandable to 14 MB, and an
external video port that sup-
ports an extra monitor—the
same as a PowerBook 180. The
180c has an 8.4-inch-diagonal
active-matrix LCD with a 640-

by 480-pixel screen. While this
is physically smaller than the
PowerBook 165¢’s 9-inch-
diagonal passive-matrix screen,
the 180c’s higher 92-dot-per-
inch density crams more pix-
els into the same space. The
active-matrix screen makes the
180c a millimeter thicker than
the PowerBook 165c, and the
new computer’s weight is 7.1
pounds. Battery life is estimat-
ed at 1 to 2 hours.

The screen of the 180c [ saw
had crisp, gorgeous colors, with
none of the display artifacts
that mar the 165¢’s screen. The
preliminary BYTE low-level
benchmarks indicate that the

TI Delivers Speed and Color

3

Texas Instruments’ latest TravelMate
A notebook, the 4000E, is also its first with
an active-matrix-color, TFT (thin-film
transistor) display. Travelers who use
Windows or those looking for a note-
book to also serve on the desktop will

find the 4000E’s graph-
ics speed and quality
impressive.

Based on a 50-MHz
486DX2 processor, the $4999
4000E provides 640- by 480-

pixel, 256-color VGA resolution that in
a notebook looks sharp, albeit cramped (the display

180c is comparable to the 180.
The 180c’s display uses the
same design as the 165¢’s—a
DRAM-based frame buffer that
hampers screen performance.
However, a side-by-side com-
parison of a 165¢ and a 180c
redrawing a complex piece of
color artwork in lustrator 3.2
showed that the latter’s active-
matrix screen was nearly twice
as fast. This observation is con-
firmed by the BYTE low-level
benchmarks. A PowerBook
180c with 4 MB of RAM and
an 80-MB hard drive costs
$4159, and one with a 160-MB
hard drive costs $4519.

At the low end is the Power-
Book 145B, a 68030-based
Mac notebook priced for the
masses: A system with 4 MB
of RAM and a 40-MB hard
drive costs $1649, and one with
8 MB of RAM and an 80-MB
hard drive costs $1899. The
145B is essentially a clone of
the PowerBook 145 with a 25-

SPARCBOOK 2: UNIX ON THE ROAD

Moving a Sun SparcStation around is no fun. Even the small SparcStation |
IPC has cables, a CPU box, a hefty monitor, and usually a secondary ex-
ternal storage unit. With Tadpole's new SparcBook 2, everything you
need is packed into a 7-pound notebook, including an integrated 640- by
| 480-pixel TFT (thin-film transistor) color LCD flat-panel screen and an in-
ternal V.32 9600/V.42bis modem. Thanks
to its 40-MHz Cypress CY6111 SPARC MCM
(Muitichip Module) technology, the perfor-
mance is roughly twice that of a Sun Sparc-

MHz 68030 processor, no
FPU, and a black-and-white
640- by 400-pixel passive-ma-
trix LCD screen. The prelimi-
nary BYTE low-level bench-
marks show that the 145B is
indeed as fast as a 145. The
145B’s main logic board now
has 4 MB soldered on it (the
145 had only 2 MB), allowing
an easy upgrade to a maximum
of 8 MB of RAM. To cut sys-
tem costs, the 145B ships with-
out an external microphone and
system software floppy disks.
System 7.1 comes installed on
the hard drive, and a single util-
ity floppy disk lets you back
up files and boot the computer
in an emergency.

—Tom Thompson

Apple Computer, Inc., Cuper-
tino, CA, (408) 996-1010.

measures 8'/ inches diagonally). Even more significant than the
display quality is the graphics speed of the 4000E, which relies on
a TI-designed ASIC (application-specific IC), a high-speed video
bus, and 1 MB of video RAM. With a standard Windows VGA
driver, the 4000E posted a graphics score that was 3'/: times faster
than that of our baseline Compaq Deskpro 386/33L.

With the battery installed, the 4000E weighs 6.2 pounds (TT’s
monochrome 50-MHz 486DX?2 TravelMate weighs 5.6 pounds).
TI’s energy-conserving software compensates for the power ap-
petites of both the 50-MHz processor and the color display. Our
battery tests, which simulate real-world use, ran for 3 hours.

Standard is a 200-MB Seagate hard drive, with Windows 3.1
and DOS 6.0 installed. Options include an Ethernet adapter ($469)
and a 14.4-Kbps modem with 9600-bps fax ($599). —Alan Joch

Texas Instruments, Austin, TX, (214) 995-201 1.
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Station 1.

On the downside, the SparcBook 2's pow-
er comes at a significant price: it will run off
its internal batteries for less than an hour,
and you will end up paying $10,950 for the minimum configuration with
16 MB of DRAM and 250 MB of disk storage. At the high end, with 32 MB
of DRAM and 500 MB of disk storage, the price jumps to $14,600.

On the upside, the SparcBook 2 is a high-performance laptop that
can run 5000 application programs for Sun0S 4.1.2 or, optionally, Solaris
2.1, Nearly 30 MIPS in a laptop is impressive, but it may seem less im-
pressive when we see PowerPC and Mips 4000 laptops in early 1994.

—Ben Smith

Tadpole Technology, Inc., Austin, TX, (800) 232-6656 or (512) 219-
220. International: Tadpole Technology PLX, Cambridge, UK., +44
223 250030; Tadpole Technology SA, Evry, France, +33 | 60 86 27 92,




Your search for the perfect word processor has ended. Now
the world’s most preferred word processor is native for 0S/2”

Foevessncssnsesscens

w2

p( :I'f‘ :Ct Opt;rate ata hfgher level:

rdPerfect®5.2 for OS/2 takes advantage of the
strengths that separate OS/2 from other operating systems,
giving you an object-oriented, easy approach to creating
fantastic looking documents.

WordPerfect 5.2 lets you access powerful features right
from the Workplace Shell™ The new Automatic Document
Detection (ADD) feature registers previous Word Perfect
files so they’re Workplace Shell enabled. Then just double-
click on a data object to open a document—to print, drag
and drop a data object onto the printer object. It’s that
easy. Advanced Workplace Shell integration means
increased productivity for you. For example, multithreaded
background printing lets you send a document to the
printer without tying up your keyboard.

WordPerfect 5.2 for OS/2 looks like other graphical

versions of WordPerfect, so more people already know how

IMoIre

to use it. And there’s no need to worry about
converting old WordPerfect files
Other advanced features like Button Bar}*
Ruler, QuickFinder, and Grammatik all help
make the writing process smoother and more flexible. In
fact, this WordPerfect has so many features that exploit our
advanced technology, you could say it’s a perfect match.
To order or to find out more about 05/2 2.1 or
WordPerfect 5.2 for 05/2, call 1 800 3-1BM-0S2
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WordPerfects Button Bar brings frequently used features right to your screen.

Word Perfect.

*WordPerfect for DOS, Windows. RS/6000 and VAX files are fully compatible with WordPerfect 5.2. You can also exchange all your AS/400 and
IBM 370 files. iBM and OS/2 are registered trademarks and Workplace Shell and “Operate at a higher level" are trademarks of International
Business Machines Corporation WordPerfect is a registered tradermark and Button Bar is a trademark of WordPerfect Corporation. © 1993

1BM Corp.
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News &Views

PROCESSORS

Intel Overhauls the 486

Intel’s recently announced
group of 486SL Enhanced mi-
croprocessors extend SL-style
power management across the
entire 486 line and will even-
tually replace today’s 486DX,
486SX, 486DX2, and 486
OverDrive chips. They also
make it easier for system de-
signers to follow the U.S. gov-
ernment’s Energy Star guide-
lines. By the end of the year,
power management will be a
common feature in desktop
computers as well as portables.

In all, Intel (Santa Clara,
CA) has announced 10 differ-
ent 486SL Enhanced proces-
sors (see chart), not counting
packaging variations. They
range from 3.3- and 5-V ver-
sions of the 25-MHz 486SX to
a 3-V, 66-MHz, clock-doubled
486DX2. All but one are direct
replacements for existing 486
chips; the exception is a 3.3-
V., 40-MHz, clock-doubled
486DX2 for laptops.

Production began in June,
except for the 50-MHz 486D X
and 66-MHz 486DX2, which
are scheduled to ship in the
third quarter. Later this year,
Intel says it will introduce a
3.3-V version of the 50-MHz
486DX2 and a 100-MHz pro-
cessor.

The new chips are pin-com-

patible with existing 486 parts,
deliver identical performance,
work equally well in systems
without power management,
and cost exactly the same as
existing 486s. Most of the
forthcoming “green PCs” will
use the new Intel chips, as well
as compatible processors from
Advanced Micro Devices
(Sunnyvale, CA) and Cyrix
(Austin, TX). All three com-
panies offer chips with a simi-
lar range of power-conserva-
tion features: SMM (System
Management Mode), which al-
lows the CPU to shut down
subsystems during idle periods;
suspend modes that put the
CPU to sleep by slowing or
stopping the clock under hard-
ware or software control; and
fully static cores that retain
information when the CPU is
suspended and reawakened.
Cyrix includes these features
in its 486SLC/e, 4868, and
48682 chips; the 486SLC has a
static core and suspend modes,
but no SMM. The AMD
486DXLV-33 also has a full
complement of power-man-
agement features. In July,
AMD was expected to an-
nounce a new series of 486-
compatible processors that will
have power management.
Intel’s clock-doubled 486SL

INTEL'S ENERGY-SAVING PROCESSORS
| 436SL ENHANCED CPU VOLﬁGE i CPU FREQUENCY (MHZ) A
486DX2 5 50, 66
33 40"
486DX 5 33
5 50
3.3 33
486SX 5 25, 33
33 25,33

L' The 3.3-V 40-MHz CPU is new to Intel’s 486 family.

Enhanced chips introduce a
new power-saving mode called
Auto Idle that’s not found in
competing chips. Clock-dou-
bled DX2 processors normal-
ly run their internal clock at
twice the speed of their I/O
bus; for example, a 486DX2-
66 runs at 66 MHz internally
and 33 MHz externally. The
486SL Enhanced versions of
the DX2 can slow the internal
clock to match the bus speed
during I/0O operations, con-
serving power while the CPU
is waiting for data over the bus.

Because all these low-pow-

er chips can switch in and out
of their suspend modes almost
instantly, it’s possible for the
CPU to sleep between key-
strokes as you type and then
wake up when the next key is
pressed. This “active” power
management conserves elec-
tricity even during normal use.
The power saved by sus-
pending a CPU chip is small
compared to the energy con-
served by shutting off such de-
vices as screens. Still, it offers
another way for desktop PCs

to minimize electric bills.
— Tom R. Halfhill

NETWORK PRINTING

VYPT Offers Many

Printers from One

All Intel 486 CPUs will include SL-enhanced technology. Power management features
of the enhanced chips will allow system vendors to go beyond simply powering down
the monitor and system during periods of inactivity.
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Dalaproducts (Woodland Hills, CA) hopes to make network
printing more customizable for users and more manageable for
network administrators through its Virtual Printer Technology,
which enables a single printer to act as 64 virtual printers for
individuals or workgroups. Dataproducts” LZR 158() and LZR
2080 are the company’s first laser printers to use VPT.

According to Dataproducts’ director of strategic marketing
and product planning Allen Russ, VPT is best suited for enterprise-
wide networks running multiple concurrent protocols. VPT sup-
ports Novell IPX, Unix TCP/IP, Apple EtherTalk, and DEC LAT
(Local Area Transport) through one Ethernet connection. Data-
products showed BYTE VPT operating over a DEC MicroVAX,
a Sun Sparcstation, a Compaq PC running NetWare, and a Mac
running over EtherTalk.

The LZR 1580 and 2080 represent only the first of Dataprod-
ucts’ network laser printers to support VPT. It’s also “highly
likely that you will see printers from other manufacturers using
this technology in this calendar year,” according to Russ.

VPT is ideal for companies that have, for example, a graphics
department that needs high-resolution PostScript output running
Macs over EtherTalk and an accounting department running over
Novell IPX that needs access to 11- by 17-inch paper. Stir Unix
workstations and VAX terminals into the network mix, and VPT
becomes even more appropriate. —Dan Muse



If you hunger for a truly innova-
tive time and information orga-
nizer, here’s something worth
savoring. It’s called Relist’—an
amazingly intuitive calendar,
reminder and personal sched-

uling system that utilizes the
power of OS/2°to meet your
time management needs.

Designed specifically for 0S/2, Relish 32-bit

makes extensive use of advanced Workplace Shell™

cvery

features. Reschedule an appointment
by dragging it and dropping it on

a new date or time. Drag and drop
from the Note palette to create

new entries. Drag and drop

Spread Relish Net over your LAN to keep your entire

from the 0S/2 Colors and workgroup up to date.
Fonts palettes to customize
Relish. Print the schedule for
any day just by dragging the
date to the printer object. It’s
quick and easy—even fun. you're on a LAN, Relish Net can keep your entire

To whet your appetite even more, workgroup up to date.

When you see how easy managing your time
can be, you'll approach the day with Relish. To order
or to find out more about 0S/2 2.1 or Relish, call
1 800 3-1BM-0S2. In Canada, call 1 800 465-7999.

’ Operate at a higher level.
@4 : there’s a full course of other
AAN

time-saving features. Reminders
pop onto your desktop and allow you to make changes
without returning to Relish. A program scheduler lets you
launch other applications on time. And with Relish’s desk-
top calendar, you just click your mouse to view or change
any day’s schedule—even when Relish is hidden. And if .

IBM and OS/2 are registered trademarks and Workplace Shell and "Operate at a higher level” are
trademarks of International Business Machines Corporation. Relish is a registered trademark of
Sundial Systems Corporation, 909 Electric Avenue, Suite 204, Seal Beach, CA 90740.

©1993 IEM Corp.
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HP Embraces Nextdtep

SYSTEMS

for PA-RISC

I n what may be viewed as
a possible last-gasp effort to
stave off extinction, Next Com-
puter (Redwood City, CA) has
teamed up with computer gi-
ant Hewlett-Packard (Palo
Alto, CA) to offer the highly
regarded NextStep object-ori-
ented applications development
environment on HP’s PA-RISC
Unix-based workstations and
servers.

Next. the struggling eight-
year-old workstation venture
founded by former Apple wun-

“We just dropped the risk [of
using NextStep] by dropping
the $10,000 price, and now

it’s only $795.”

Next Chairman and CEQ
Steve Jobs

derkind Steven P. Jobs,
wants to convince po-
tential users that its
strategy of concentrating on
marketing its NextStep soft-
ware environment will pay off.
Earlier this year, Next decided
to exit the workstation hard-
ware business, laying oft more
than half its work force, in
hopes of selling its hardware
design and manufacturing cen-
ter to longtime partner Canon.

Jobs claimed that Next has
an installed base ot 50,000
workstations and that the com-
pany has 40,000 signed orders
in hand for delivery of its soft-
ware over the next year. How-
ever, Jobs pointed out that as
a software company Next has
no revenues and is not prof-
itable.
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HP, which is fighting a hot-
ly contested workstation battle
with market leader Sun Mi-
crosystems (Mountain Vew,
CA), needs Next to help push
into certain applications—par-
ticularly the financial segment,
where Sun has dominated. Ru-
ann Ernst, HP’s director of in-
dustry marketing, said that
HP’s large corporate customers
have been clamoring for a so-
lution like NextStep on HP’s
RISC workstations. “The pow-
er of the technology to solve
problems for large cor-
porations is here,” said
Emst. “The stuff is here
today, and people are
anxiously looking for-
ward to it,” said Ernst.

In Next’s partner-
ship with HP, the two
companies intend to
target mutual corpo-
rate customers with a
suite of software for

i. workstations and se-
AR

ries called Object*
Enterprise. This software suite
includes Next's NextStep re-
lease 3.1 object-oriented soft-
ware, which is expected to be
ported to the HP Apollo 9000
Series 700 workstations in mid-
1994. Object*Enterprise also
includes Next’s PDO (Portable
Distributed Objects), a system
tor deploying object-oriented
applications across networks
of HP 9000 Series 800 servers
running HP-UX, and Next’s
Netinfo network management
servers for the Unix-based
Series 800 servers. Both are
planned for delivery later this
year.
Although the NextStep soft-
ware environment has always

Worldwide workstation revenues

(in billions of dollars;

garnered technical accolades,
some observers now openly
question Jobs’s strategy and
his company’s viability. Aside
from the HP alliance, Jobs also
gained significant endorse-
ments from large vendors of
Intel Pentium- and 486-based
systems, which will now either

1992 astimates)

Sun
HP
IBM
DEC
Silicon
Graphics
Other

resell or market NextStep 3.1
for Intel processors that began
shipping in late May. Among
Jobs’s backers for Intel plat-
forms are Compaq , DEC, Data
General, Dell, NCR, Epson
America, HP, NEC Technolo-
gies, and Siemens Nixdorf.
—Patrick Waurzyniak

Total revenue = $9.046 billion

(Source: Dataquest, Inc.)

| PROCESSORS .

CIRRUS LOGIC DEVELOPS 64-BIT GRAPHICS
ACCELERATOR CHIP

Keeping pace with today's newest Intel Pentium—based systems, Cirrus
Logic (Fremont, CA) has designed a VGA-compatible 64-bit graphics chip
that is expected to show up later this year in ISA, VESA (Video Electronics
Standards Association) VL-Bus, and PCl-based systems, as well as in add-
on graphics cards priced around $300.

Cirrus’s new Alpine family of GUI accelerators uses only DRAMs initially,
although the company plans to add higher-performance VRAM-based
(video RAM) solutions later this year. The first accelerator chip, called the
Alpine CL-GD5434 controller, is expected to offer performance that at
least doubles that of Cirrus's fastest 32-bit graphics chip.

The Alpine family features a 64-bit GUI accelerator with an integrated
DAC (D/A converter) and a programmable dual-clock synthesizer. The chip
has a 64-bit bit-block-transfer (BitBlt) engine with 64-bit internal data
paths, and it connects directly to local-bus architectures, including the
VESA VL-Bus and the Intel PCI bus. The CL-GD5434 is capable of resolu-
tions of up to 1280 by 1024 pixels in 64,000 colors interlaced, and 800
by 600 pixels in 16.8 million colors noninterlaced.

Cirrus's new chip family, which incorporates mixed-signal technology
acquired from the Acumos chip-design house that Cirrus bought last year,
boasts several advances over older graphics-accelerator designs, accord-
ing to Jon Peddie, president of graphics consulting firm Jon Peddie Associ-
ates (Tiburon, CA). “It has a built-in frequency solver, so literally all you
need to have to make a board is four memory chips and a ROM BIOS, and
you've got a powerful graphics solution,” Peddie said.

This month, Cirrus will begin sampling the CL-GD5434 chip. It's priced
at $38 in quantities of 1000 and is targeted for volume shipments to OEM
customers by Fall Comdex. Cirrus plans to introduce by December a total
of five controllers in the Alpine family; some will use VRAM rather than the
less expensive DRAM, said Brent Wientjes, Cirrus’s director, desktop
graphics. Wientjes said board-level implementations will cost about $300.

Besides alleviating bottlenecks with the fully 64-bit internal architec-
ture, Cirrus also incorporated its own LUT (lookup table) DAC in the chip's
design. The DAC is so small that in a motherboard-based design it would
use up about the amount of space needed for a business card. “It eats up
very little space, and that'll help board makers,” noted Peddie.

—P.W.
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Fax/

We think it’ll be pretty well received, too. Fax/ PM™is

a full 32-bit OS/2" application that makes it easy to send
and receive faxes right from your computer. Whether
you're in a DOS, Win-OS2 or OS/2 session running
under OS/2 2.1, now you have the ability to
send faxes from any full-screen DOS,
Windows," or OS/2 application— without
leaving the application. Just select the
Fax/PM driver as your printer. Fax/PM
also really capitalizes on the advanced features of

the Workplace Shell™

object-oriented interface.

You can send faxes right from the

Workplace Shell by simply dragging and

dropping a data object to the fax object.

And thanks to OS/2’s true pre-emptive multitasking
capabilities, you can send, receive and print faxes in
background mode while you continue working with
other applications.
Features like these
are too good to keep to
yourself, so there are
also OS/2 versions
available for LAN and
client-server environments, all CID enabled. And
application developers will appreciate APls that allow

*Microformatic U.S.: (1 203 644-1708), PO. Box 722, 610 Niederwerfer Road, South Windsor, CT 06074; Europe: (33 148 70 19 00). 2, rue
Navoiseau, 93100 MONTREUIL-SOUS-BOIS, France. IBM and OS/2 are registered trademarks and Workplace Shell and "Operate at a higher
level" are trademarks of International Business Machines Corporation. Fax/PM is a trademark of Microformatic. Windows is a trademark of

Microsoft Corporation. ©1993 IBM Corp.

d

SCI

for integration of the
Fax/ PM engine into

will

dppllCd’
tlons

could go

on about how Fax/PM and OS/2 can make your PC an
even more productive place. But we’d rather let the fax
speak for themselves.

Send faxes right
from the Workplace
Shell, or from any
Sfull-screen DOS,
Windoiws or OS2
application.

To order or to find out more about OS/2 2.1 or
Fax/I’M, call 1 800 3-IBM-0OS2¥ In Canada, call
1 800 465-7999.

perate at a higher level.
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“So there I was, playing with
my Nintendo® and Dad was all
spazzed out. No one at his office
thought they could handle one of
those storage things. You know;
the disks and tape deals. Well,
Dad said these guys at Conner
told him it’s so simple a kid could
do it. So I did. Dad got a raise,

I got a suit, and I'll be home late.
O.K. Mom?”

ct\lllll_-
\ Y /A /A / —TaB

The Storage Answer
[ZZE T now Conner,]

Call 1-800-755-0535 for the Conner dealer nearest you.
All trad or regi d are of their respective owners. © 1993 Conner Peripherals, Inc
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ELECTRONIC PUBLISHING

All the News That Fits On-Line

A n on-line version of the

San Jose Mercury News is now
offering information addicts
another medium from which to
get their fix of the latest news
and sports—delivered straight

@ Mercury
Center

Business
[TVMACYS T0 LET YOU BHOP FROM ROME

SLOW MONTH FOR 8.J.-AREA HOME SALES CAPS OFF A WEAK SEASON
RULING COULD LEAD TO CHALLENOE OF CABLE MUST-CARRY LAW

BYNTEX SLFFERS SETBACK

[ THE LONG-AWATED WARRIAGE PCB, CONTUME
[ Double Click on Headll

The Mercury Center lets subscribers
access daily news, business reports,
entertainment, technology, and
sports articles. It also has a
communications area where
readers can leave E-mail messages
for Mercury News staff members.

to their computer screens.

Part of a service accessed
through America Online (Vi-
enna, VA), the Mercury News’
Mercury Center project has
been deemed an experiment in
testing consumer acceptance of
on-line newspaper delivery.
The Mercury Center, which is
similar to the Chicago Online
service offered by the Tribune
Co. (Chicago, IL) via Ameri-
ca Online, tries to take the bul-
letin-board approach a step fur-
ther by using the graphical
interface of America Online for
Macs and Microsoft Win-
dows—based PCs.

Basic charges for Mercury
Center are $9.95 per month,
which includes 5 hours of con-
nect time. Each additional hour
costs $3.50. Users can also re-
search back issues of the Mer-
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cury News, which are available
dating back to 1985, at charges
ranging from $48 per hour dur-
ing prime time (6 a.m. to 6 p.m.
weekdays) and $6 an hour at
other times. The Mercury Cen-
ter is now
offering a
free trial pe-
riod of one
month, in-
cluding 10
free hours
of connect
J| time; those

| interested in

ordering the service can call
(408) 297-8495.

With the Mercury Center,
users can access the daily’s
general news articles, business
and technology reports, sports,
entertainment, and Bay Area
Living sections. Another im-
portant feature is the capability
to search for additional infor-
mation by a code number that
is printed at the end of some
stories. For example, you can
use Mercury Center to obtain
information such as a senate-
hearing transcript.

Although many newspapers
have struggled with the loom-
ing threats of both the elec-
tronic media and the even-new-
er electronic-based information
systems, some newspapers
have seen on-line delivery of
newspapers as the wave of the

future. Of the 1570 daily news-
papers in the U.S. last year,
only 13 dailies have offered
some on-line service, most be-
ing somewhat primitive text-
based, bulletin-board types of
systems, according to Randy
Bennett, program manager,
new technologies, for the
Newspaper Association of
America (Reston, VA).

Most newspapers’ on-line

Center} is a very interesting ex-
periment. It’s ambitious, and
it’s pretty innovative. I don’t
have a sense that it’s going to
be a wild success, but then I'm
not sure anybody knows how
they’re going to react to it,”
said Bennett. Newspapers re-
ceive about 80 percent of their
revenue from advertising. But
now, Bennett says, “this is ask-
ing the subscriber to pay for

the information.”
—Patrick Waurzyniak

delivery services are positioned
as experiments. “[Mercury

Apple’s Educational Mac

A pple’s latest desktop Macintosh, the LC 520, will initial-
ly be sold only to schools—but it sports some interesting fea-
tures that are likely to appear in future Macs. Among other things,
the LC 520 is the first Mac to come standard with a CD-ROM dri-
ve, internal stereo speakers, modular plug-and-play components,
and a built-in 14-inch color monitor. Although Apple won’t rule
out the possibility of introducing the machine through normal
channels, for now it’s available only to the educational market.

Schools prefer one-piece computers, says Apple, so the LC
520 puts everything into a single one-plug box. The front panel
has push-button brightness and volume controls, a headphone
jack, and a microphone. Phase-shifting circuits enhance the stereo
effects of the internal speakers. The CD-ROM is a double-speed
drive that transfers data at 300 KBps. The 640- by 480-pixel
screen is 4 inches larger than a Color Classic’s and displays up to
32,768 colors. It qualifies for an Energy Star rating by shutting
down after a predetermined period of inactivity, cutting power
consumption by 50 percent.

Schools also like computers that are easily repaired, so most of
the major components in the LC 520—including the mother-
board and disk drives—can be swapped without tools. The slide-
out motherboard is the same size as the Color Classic’s but is
otherwise equivalent to the LC III's. It has a 25-MHz 68030
CPU, 72-pin SIMM slots for up to 36 MB of RAM, and a 114-pin
Processor Direct Slot that accepts PDS boards made for other
LC-series machines. The BYTE preliminary low-level bench-
marks showed the LC 520 to be comparable to a Ilci and LC I11.

An LC 520 with 5 MB of RAM and an 80-MB hard drive is
priced at about $1600. Other configurations have 8 MB of RAM
and 160-MB hard drives. —Tom R. Halfhill

Contact: Apple Computer, Inc., Cupertino, CA, (408) 996-1010.



SFARCHING FOR THE BEST TRUE COLOR
SOLUTION IN THE UNIVERSE?

If you're trying to visualize the perfect true color card, look no further than Pro Graphics™.
From Media Vision. The only true color solutions with enough speed, resolution and true color
for any visualization need. Ata price that’s truly affordable. Both Pro Graphics 1024 and 1280 give

you workstation quality visualization on your PC. With 24-bits/pixel
as high as 1280x1024 and 1024x768 resolution modes. That’s 16.7

million colors, full-time, in any mode. And over four times the true

color performance of most other popular 2+-bit, high resolution graph-

ics cards. What’s more, they support the VESA local bus interface to

give you up to 133MB/second bandwidth. And since the 102+
costs about half what the competition does, any other claim is just a

pie in the sky. So when you’re looking for \

powerful, affordable true color, just look for
true color everyone else will be looking up to. MEDIA VISION

Pro Graphics from Media Vision. We’re creating

© 1993 Media Vision. Inc., 3185 Laurclview Court, Fremont, C\ 94538, 1-800-845-5870. Fax: (510) 770-9592,
Media Vision is a trademark of Media Vision, Inc. All other trademarks and registered trademarks are the property of their respective companies.
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SYSTEMS

NEC’s Pentium-Optimized

Image
S e vendors have

variety of options with which
they can introduce Pentium
systems to their PC lineup,
ranging from Pentium Over-
Drive designs to systems de-
signed from the ground up to
optimize the Pentium. NEC
Technologies (Boxborough,
MA, (508) 264-8000), like sev-
eral other PC vendors, is de-
signing systems that use both
options. The company’s exist-

The Image P60 offers PCI support and a 64-bit
data path from the Pentium CPU to memory.

ing Image Series of PCs offers
a migration path to the Pentium
via a 238-pin ZIF (zero inser-
tion force) socket that will ac-
cept a Pentium OverDrive chip,
expected to be available from
Intel next year. NEC also plans
to start shipping its first native
Pentium processor—based desk-
top system, the 60-MHz Image
P60, in August. Based on our
tests of a preliminary Image
P60 system, NEC appears to
have a solid contender for the
Pentium desktop market.

The Image P60’s design has
a 64-bit path from the Pentium
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P6()

CPU to the secondary cache to
memory. With its native 64-bit
design, 70-ns-SIMM memory-
expansion options of up to 128
MB, 256-KB secondary cache,
support for PCI (Peripheral
Component Interconnect) lo-
cal bus and Fast SCSI II, an
IDE controller, and an A/D
stereo codec for business au-
dio integrated on its mother-
board, NEC’s Image P60
wields a feature set and per-
formance that you’ll see
in other vendors’ Pentium
offerings over the next
few months. NEC says
prices for the Image P60
will range from under
$5000 to about $7500, de-
pending on your configu-
ration.

We tested an early pre-
production version of the
Image P60 that included
two EISA slots, a shared
PCI slot that accommo-
dates either a standard
EISA, ISA, Micro Chan-
nel, or PCI add-in board,
and a PCI slot. The Image
P60 is the first system that we
tested with PCI, which many
vendors believe will be the
long-term industry local-bus
solution. However, we were
not able to test it with any PCI
add-in boards, due to lack of
availability.

We ran a variety of bench-
marks on the Image P60. When
we tested the Image P60,
NEC’s engineers were still per-
fecting and optimizing the sys-
tem’s performance. For exam-
ple, the system we tested had
a write-through secondary
cache instead of the write-back

PENTIUM-OPTIMIZED COMPILERS

ToudNWslmm,mmwmsmmww-
form-portable benchmarks under both Borland’s C++ 3.1 and Watcom's
new C/C++ 32-bit compiler (version 9.5), which the company sells for
$599. In both cases we generated 32-bit code; for the Borland compiler
we generated a DOS executable file, while we configured the Watcom
compiler to make an extended DOS executable file that could be run
with the bundled Rational Systems DOS extender. Furthermore, we had the
| Watcom compiler generate two program files—one optimized for 386 in-
struction sequencing, and the other optimized for Pentium instruction se-
quencing.

The Watcom compiler performs “Pentium optimization” in a three-

depwmmemﬂmwmhmmm ‘

instructions and then proceeds to reorder the simple instructions (if
possible) for best scheduling through the Pentium’s dual-instruction
pipelines. Finally, the reordered instructions are recombined into complex
instructions (this has the effect of compacting the code).

Themuﬂsansummadudinﬂwhbh.whenmoommnﬁnw- [

formances of the Pentium machine and a 66-MHz 486DX2. Notice first that
the floating-point improvements are higher, closing in on a fourfold in-
cmminulmughmmwnmmmplhrmuﬁnmm
in integer performance because the code running on the Pentium was also
optimized for Pentium instruction timinp. It appears that neomplled
code can add a boost

of somewhere be- | PERFORMANCE BOOST:
tween 30 percent and 66-MHZ 486DX2 TO 60-MHZ PENTIUM
| 40 percent. y INTEGER  FLOATING.
One caveat: We did POINT
nok "'d"""”" "’tg DOS low-level 28 a9
m"”"’ tests in owr Portable platiorm (Borland) 2.7 35 w
lovel comparieons | .o rhstom (Waicon) 33 38
while testing the Im- bl
age P60. The system = NEC's 60-MHz Pentium versus a 66-MHz 486DX2. The |
we tested was an ear- numbers represent the performance increase in going
from the 486 to the Pentium. Integer instructions see a
ly engineering model threefold speed increase, while floating-point
with the level-two | | qctions enjoy a near-fourfold increase
cache configured for

write-through opera-

tion rather than write-back. The performance hit was severe on our

string-move test, which would have skewed the results. You should bear

this in mind as you examine the results in the table; it's certain that

overall performance will improve when the machine runs with a write-

back cache, although it's impossible to gauge precisely how much.
—Rick Grehan

cache that NEC will use in the
production version. Perfor-
mance will certainly improve
in the commercial unit. Even
$0, tests that we ran indicate
that the 60-MHz Image P60
enjoys about a threefold per-
formance increase in execut-
ing integer instructions and a

near-fourfold increase in float-
ing-point instructions over a
66-MHz 486DX2-based sys-
tem. If you are looking for an
Intel-based PC to run heavy-
duty CAD, spreadsheet, or
video applications, the Image
P60 will deserve a serious look.

—Dave Andrews
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The Terminal
for Ethernet

P /\/
/_/J’ BN '

2

will appreciate the benefits
of console compatibility at all

< Solve all the serial terminal workplaces. Local 1/O-ports can be
problems of the past at once, addressed by the host to allow easy
Ally VGA monitor and installation of printers.
With Etherminal you get an
any PC keybourd ;nlplTanumcnczll \\'()rkpl;laj with Department Managers will be happy
performance that conventional with Etherminal because it will fit into
can become a terminal terminals could never provide. their budget.
Your users will agree with the What oe 9
2 ) are you waiting for?
for Ethernet': fast screen, benetits of fast color screens at y "9
- multiple virtual consoles.
console (Ompﬂflblhfy And having a PC keyboard will let y
: : onlfOl’
. them forget that they are working at VGA m
and, of course, In color. 4 terminal.

for Ethermindl -

Etherminal - . -

now $ 699.00 oot g(ﬂ kiyboard.

{excludes monitor & keyboard)

IGEL USA IGEL Germany \l //
3375 Scott Blvd., Suite 420, Santa Clara, CA 95054 POB 101805 - 86008 Augshurg ﬂ@ /_E_' L ! (
Phone (408) 988-4883 - Fax (408) 988-0834 Phone (+49821) 720-0200 - Fax (+49 821) 720-0199
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Report from|,ET;

BOB RYAN

Europe’s Research Initiative

Like a rite of spring, the
world’s leading IT (informa-
tion technology) and commu-
nications-technology compa-
nies gather every March at
CeBIT in Hannover, Germany,
to show their wares and pro-
vide a glimpse of future tech-
nological directions. In many
respects, CeBIT is like any
other computer trade show,
only bigger. In one respect,
however, it is unique. It has
Halle 22.

Halle 22 is devoted to pro-
viding display space to many
of the basic research institu-
tions that drive the industry for-
ward. This year, in addition to
showcasing IT research from
individual institutions through-
out Europe, Halle 22 brought
together representatives of nine
research initiatives—called
Networks of Excellence—that
are pan-European in scope.

The Networks of Excellence
are part of ESPRIT—short for
Basic Research and Scientific
Relations in IT, the umbrella
designation for IT research
projects under the direction of
Directorate General XIII of the
Commission of the European
Communities. Each of the nine
Networks of Excellence brings
together a team of researchers
in industry and academia and
provides an infrastructure and
common direction to its work.
The nine networks are devot-
ed to different areas of basic
research in IT (see the accom-
panying list).

Typical of an ESPRIT Net-
work of Excellence is NEOME
(New Electroactive Organic
Materials for Electronics).
Chaired by Professor Giuseppe
Zerbi of the Politecnico di

48 BYTE AUGUST 1993

Milano, NEOME members in-
vestigate the use of organic
materials in nanostructures, op-
tical devices, sensors, electro-
optical and all-optical switches,
and other information-process-
ing and storage devices.

According to NEOME rep-
resentative Professor Siegmar
Roth of the Max Planck Institut
fiir Festkorperforschung (Stutt-
gart, Germany), much of the
research conducted under the
NEOME umbrella will not see
commercial applications for
many years—if ever. Other re-
search, however, does have
short- to medium-term applic-
ability in the commercial mar-
ketplace. For example, Roth
points to the work of Professor
G. Leising at the University of
Graz. Leising is a leading re-
searcher in the area of organic
LEDs, which could lead to
low-cost, low-emission color
displays within a few years.

Unlike NEOME, the ES-
PRIT Network of Excellence
on the Physics and Technology
of Mesoscopic Systems—
PHANTOMS for short—is ex-
amining the capabilities of
more familiar materials, name-
ly semiconductors. PHAN-
TOMS ties together researchers
investigating the physical lim-
its of semiconductor devices,
semiconductor epitaxy, and
nanofabrication.

Another network busily in-
vestigating the very small is
NEXUS (Network of Excel-
lence in Multifunctional Mi-
crosystems), which brings to-
gether people who are research-
ing multifunctional microsys-
tems. NEXUS researchers in-
vestigate technologies that
combine sensors or actuators
with the electronics needed to

control them on a single mi-
croelectronic device.

Just as the critical mass of
computer and semiconductor
companies in Silicon Valley
helped propel the U.S. into the
forefront of the personal com-
puter revolution, the hope is
that the Networks of Excel-
lence—by creating “virtual”
Silicon Valleys—can achieve
a critical mass of exper-
tise that will propel Eu-
ropean companies into
the forefront of technol-
ogy innovation. l

MANUEL KING © 1993

The Network of Excellence

on New Electroactive Organic
Materials for Electronics spans
the continent and connects
researchers at 12 locations in 10
countries. The European
Community hopes that this
interdisciplinary approach will
accelerate the pace of technical
innovation and enable European
companies to better take
advantage of research being done
by European laboratories.

ESPRIT Networks of Excellence

Computational Loglc (COMPULOG)

Computing Architectures for Basic

European Research (CABERNET)

Editor’s note: For more
information on the Net-
works of Excellence,
contact the ESPRIT In-
Sformation Desk, +32 2
235 1603, fax +32 2 235
3221, or through the In-
ternet at Esprit_infor-
mation_desk@eu-
rokom.ie.

- Physics and Tech
Systems (PHANTOMS)

Bob Ryan is a BYTE
technical editor. You can
reach him on the Internet at
brvan@bix.com..

High-Temperature Electronics (HITEN)

information and Data on Open Media
for Networks of Users (IDOMENEUS)

Machine Learning (MLnet)
Muitifunctional Microsystems (NEXUS)

New Electroactive Organic Materlals
for Electronics (NEOME)

logy of M pi

Speech and Natural Language (ELSNET)



SEE UPGRADABILITY
IN A WHOLE NEW LIGHT.

Intel’s OverDrive” Processor technology
represents a new upgrade philoso-
phy. Based on a single chip form
factor—not boards, or modules. It
lets you add future processor tech-
nology to your current PC.

This second Technology Briefing
will explain how our OverDrive
Processor technology works.

SINGLE CHIP THE UPGRADE PATH.

PROCESSOR
UPGRADE. The first OverDrive
Processor is based on
an Inteld86" DX2 CPU
core. It upgrades your
Inteld86 SX or DX CPU-
based system to near
Inteld486 DX2
performance. Pentium

Intel has designed its
new NMICroProcessor
families to be upgrad-
able with OverDrive
Processors. To do this.
OverDrive Processors
are actually based on
and designed in
tandem with
our latest

Processors are
under devel-
opment for

microproces- Intel486 svs-
S, U IiEs tems and next-
OverDrive

generation
OverDrive
Processors
are already
heing designed
for Pentium proces-
sor-based systems.

Processors
compatible witli
the previous
Intel microproces-
suls, they have been
designed with a special
external interface. This
enables OverDrive
Processors to plug
directly into existing
systems equipped with
OverDrive Processor
sockets. Once installed.
they will increase appli-
cation pertormance by
40 to 70%.

THE ENABLING
TECHNOLOGY.

The core of every
OverDrive Processor is
4 MICTOProcessor.
enhanced with new
technology such as the
DX2% “speed doubling™
technology or the

-

Q
———

Pentium processor’s

“superscalar ™ technology.
This enhanced micro-

processor core allows

faster instruction execu

tion without having to

modily the external

system clock speed or
memory sub-
system.

THE CACHE
1S KEY.

Simply
putting a faster
processor core
into a PC
doesn’t help
much unless
the system can supply
enough data to keep it
busy. That's why every
OverDrive Processor
also contains a large on-
chip cache. The cache
frees the OverDrive
Processor to work inde-
pendently of the memory
subsystem. lir fact. 90%
of the time the cache
contains the necessary
instructions and data.

BlU CONNECTING
THE PIECES.

The final component
of an OverDrive
Processor is the Bus
Intertace Unit (BIU). Its
job is to transfer data
between the OverDrive
Processor and the cxter-
nal system in a way that
is completely compati-
ble with the original
microprocessor. In
addition. cach BIU is
designed to maximize
system performance.
based on the bus band-
width of the original
system and core micro-
processor technology.

p 3

<
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SYSTEM BUS

SOFTWARE POWER.

The new “speed dou-
bling™ core of the
Intel486 DX2 OverDrive
Processor roughly dou-
bles your original CPU
performance. Overall.
this translates into an
application performance
gain of 40 to 70% (sece
chart on the back page).
Naturally. system bottle-
necks such as disk drive
accesses. bus bandwidth
and graphics speed
keep the i486™ DX2
OverDrive Processor
from fully doubling
system performance.

INTEL486 DX2 OVERDRIVE PROCESSOR
FOR INTEL486 SX OR DX SYSTEMS.
TODAY’S i486 DX2 OVERDRIVE PROCESSOR COMBINES

1486 TECHNOLOGY (AN INTEGER UNIT, A FLOATING-POINT
UNIT AND AN 8K CACHE ON ONE CHIP), WITH SPEED
DOUBLING TECHNOLOGY. FOR EXAMPLE, THE OVERDRIVE
PROCESSOR DOUBLES THE INTERNAL OPERATING SPEED
OF A 33-MHZ INTEL486 DX CPU-BASED SYSTEM TO 66
MHZ. AND WHILE THE CPU IS OPERATING TWICE AS FAST
INTERNALLY, IT KEEPS ITS ORIGINAL EXTERNAL SPEED TO
MAINTAIN SYSTEM COMPATIBILITY.

PENTIUM OVERDRIVE PROCESSOR ARCHI-
TECTURE FOR INTEL486 SYSTEMS.
THE NEXT GENERATION PENTIUM OVERDRIVE

PROCES30R WiLL USE PENTIUM PROCESSOR
SUPERSCALAR TECHNOLOGY THAT EXE-
CUTES TWO INSTRUCTIONS SIMULTANEOUSLY,
A 16 KB ON-CHIP CACHE MEMORY, A
REDESIGNED FLOATING-POINT UNIT CAPABLE OF
ONE INSTRUCTION PER CLOCK CYCLE, WITH A
BUS INTERFACE UNIT OPTIMIZED FOR A
32-B1T 1486 CPU BUS.




INTEL4A486 DX2 Performance gain from adding .
OVERDRIVE PROCESSOR an OverDrive Processor.
SPEEDS UP APPLICATIONS. : . N

THIS CHART REPRESENTS THE :
INCREASE IN PERFORMANCE ! ‘ . vy

WITH SOME POPULAR SOFTWARE
APPLICATIONS.

e
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Source Intel OverDnve Processor Performance Briet
THE INTEL ICOMP "~ RATING INDEX:

s iCOMP rating for base system.

Gowd ICOMP rating after adding an OverDrive Processor.
1486 DX-33 R — | -7 - Y ¢ T77-Y S 8 YT TV L b A

1486 SX-33
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*The ICOMP index 1s an Intel microprocessor “horsepower” rating 1t is a composite of selected performance measurements from SPEC 92, ZD Bench
and Whetstone Source ICOMP © A Sim d Measure of Relative intel Microprocessor Performance Intel Corp , 1992

HOw DO | GET THIS TECHNOLOGY?

Almost all Intel486 SX well as answers. Just look

systems and most for the box below. And FOR MORE INFORMATION
Intel486 DX systems can give your PC a mid-life .

be upgraded with an Licl\'c‘r with an Intel e
Inteld486 DX2 OverDrive  OverDrive Processor. CALL 1-800-955-5599.
Processor. For more We're ready to supply you with all the
information on additional information vou need on OverDrive
how to upgrade . Processors: a performance brief, a system
vour syslen. sec }n,l,d()),? ,I[ )ﬂ\%l:[:l?\w compatibility guide. a demo disk, and even u
vour authorized ' specsheet. Ask for literaiure package #68.
Intel dealer. You'll Plus, we'll also be happy to send our first
find they have a Technology Briefing on the Pentium processor.
ready supply ol , - Remember, the information is free.
OverDrive — ' So is the call.

Processors. as >

1993 Intel Corporation. - Al products mentioned are £

OVERDRIVE"PROCESSOR
BRIGHTEN YOUR PC’S FUTURE

—

trzdenmarks of therr respective companies




The Pocket Godzilla

How
NINTENDO

HUGH KENNER

ZAPPED AN AMERICAN INDUSTRY,
CAPTURED YOUR: DOLLARS, AND
ENSLAVED YOUR CHILOREN

D avid Sheff’s Game Over has a helpful subtitle:
“How Nintendo Zapped an American Industry,
Captured Your Dollars, and Enslaved Your Children.”
Indeed; and 1 was just starting to type this when the
news broke that both Chelsea C. and her mother Hil-
lary—you know them, their cat’s name is Socks—
have become “addicted” to Game Boy.

And Game Boy, what is that? A hand-held Ninten-
do product, powered by two AA batteries: “A tiny
computer” meant to “create a viable software market all
its own.” It sells for $50, and its software capsules,
each “the size of a saltine cracker,” start at $25. Its launching in 1989 imple-
mented a strategy to broaden the video-game market, at that time mostly boys eight
to 13. For, reasoned one executive, “The thirteen year old boy will soon be four-
teen years old and pass from our grip.” Can’t have that.

And Game Boy was just the ticket. “Game Boys were frequently seen in first-
class compartments on cross-country flights, in corporate lunchrooms, and in
desk drawers and briefcases. President Bush, in the hospital in May 1991, was pic-
tured in newspapers commander-in-chiefing a Game Boy.”

Successful hardware, yes indeed. But 100-million-unit sales such as Nintendo
hoped for would depend on a killer game, and that proved to be the designed-in-
Russia Tetris. One advantage of Tetris was a large monochrome screen; anoth-
er was its indifference to the gender metaphors that make so many games boy-stuff.
A must-have for Nintendo, clearly, except that the rights seemed to be sewn up.
But Nintendo’s agents and lawyers play such situations the way addicts play
their games. The convoluted story makes a 50-page multinational saga.

Founded 104 years ago as a playing-card company in the gentle city of Kyoto,
Nintendo (its three-character name means “Work hard, but leave the outcome to
heaven”) acquired about 1970 an ambitious new chairman resolved to pull it
into the electronic century. So high-tech superseded cards. Meanwhile, canny ex-
ecutives hung around arcades, watching what worked. Part of Nintendo’s se-
cret lay in devoting much research to the nature of play.

What worked was a quick start: a game that had kids hooked within 30 seconds.
Then the end of 2 minutes saw them fumbling for another quarter. When Nintendo
moved arcade games into the parlor, the addictiveness came along. The rev-
enues for Super Mario Bros. 3 alone have topped $500 million; among enter-
tainments, only the movie E.T. The Extra-Terrestrial has grossed more. By 1991,
Nintendo had surpassed Toyota as Japan’s most profitable company. More than
a third of the households in Japan and the U.S. have Nintendo machines. “When
Apple Computer president Michael Spindler was asked in March 1991 which com-
puter company Apple feared most in the 1990s, he answered, ‘Nintendo.” ™

Too Briefly

The Oxford Dictionary of New Words has a page on hack you’ll want to study.
Elsewhere it reminds us that we don’t normally speak
of the top of the lap; no, laptop was formed by analo-
gy with desktop. The book’s scope is the last 10 years;
its 2000-0dd entries are leisurely and anecdotal (try
couch potato). “Open this at your own risk,” was an-

David Sheff, Random House,
ISBN 0-679-40469-4, $25

other reviewer’s warning. I concur. @ THE OXFORD DICTIONARY

& OF NEW WORDS

- - ~ Compiled by Sara Tulloch,
Hugh Kenner is Franklin and Callaway Professor of English Oxford University Press,
at the University of Georgia. You can contact him on BIX as ISBN 019-2830775, $10.95

“hkenner.”

|
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FREEDOM OF
INFORMATION

MATTHEW LESKO’S INFORMATION USA

{nfoBusiness, Inc., 887 South Orem Blvd., Orem, UT
84058, (800} 657-5300 or (801) 221-1100, $69.95
{MS-DOS only}

w hether you're trying to find govern-
ment funding for research or search-

ing for the right federal database, Matthew
Lesko's Information USA lets you quickly
track down the information without making
zillions of phone calls. Lesko is an expert on
using the government as a source of informa-
tion, and this CD puts his massive lists of fed-
eral resources in one place.

You can access the data by section. For ex-
ample, Info-Power breaks down the data into
topic areas like science and technology; health
and medicine; arts and humanities; and eco-
nomics, demographics, and statistics. Other
sections are more targeted: Government Give-
aways for Entrepreneurs, Federal Database
Finder, and The Great American Gripe Book,
which tells you who to call when you think
you’ve been swindled.

Alternately, you can perform keyword
searches. Instead of thumbing pages to find
a contact at the Patent Office, what sort of as-
sistance is available for women entrepreneurs,
or where to complain about sleazy senatorial
behavior, you simply search by keyword.

The navigation tools are adequate; nothing
fancy. Likewise, the presentation is plain and
simple.

Some information will appeal mostly to
data junkies. Stroll through all this informa-
tion, however, and you'll come across many
interesting facts. For example, the agency that
regulates emission standards for computing
devices is the same one that handles com-
plaints about dial-a-porn services (the FCC).

There are no guarantees that you'll always
get satisfaction. To report a senator’s impro-
priety, you call the Senate Ethics Committee.
And the phone listed as the place to get the
President’s schedule rings and rings and rings.
But at least you have the number to call.

As Lesko says, your tax dollars paid for all
this information. This CD can help you sort
through it.

—-D. Barker
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Circle 154 on Inquiry Card.

PROTECT YOUR
SOFTWARE

FREE!
Avuthorization Bution.
Call 800-258-5061

NO BUTTON,
NO ACCESS.

Dallas Semiconductor is re-shaping the world of software
protection and distribution control with a new family of
microchips called Buttons. We put the lid on software
piracy by packaging microchips in button-shaped, stainless
steel cans. The chips contain missing but critical
information to make the software run.

We offer a variety of Authorization Buttons and features so
you can select the level of protection and price point that
are right for you.

Security Continuum
Unique | Read/Write | Password | Expiration| Decoy
Button Type Serial # | Memory |Protection| Timer |Responses
DS 1420 ID Button X
DS1427 Time Button| X 4K bits X
DS1425 Multi Button X 2K bits X X

Snap In, Snap Out

Authorization Buttons interface to the installed base of
100+ million PC’s via the DS1410 Button Holder. They
simply snap in and out. The DS1410 accepts two Buttons
concurrently.

Toward a Dongleless World

New computers that accept Buttons directly, including
palm and notebooks, are being designed at OEM’s today.
Our Dongle Trade-In Program will help in your transition
to this world. With an approved
application, we’ll pay you $7.00
for each dongle that you
trade in for an Authorization
Button and Holder. This offer
is good until August 31,1993.
The one-piece price for the
DS1420 is $4.35; volume
discounts apply.

We're Serious About Security
At Dallas Semiconductor, we design and manufacture our
own microchips. And we’re the only ones in the software
protection business who do. Sixty intricate process steps
and a 64-bit unique registration number lasered into each
chip prevent duplication.

To learn how to button down your software, give us a call.

DALLAS

SEMICONDUCTOR
4401 South Beltwood Parkway, Dallas, Texas 75244-3292
Telephone: 214-450-8170 FAX: 214-450-3715
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Books & CD-ROMs

0S/2 APPLICATIONS BY DESIGN

DESIGNING 05/2 APPLICATIONS by David Reich John Witey & Sons,
ISBN 0-471-58889-X, $34.95

A native OS/2 application program has no 64-KB segments,
no 640-KB memory limitation, and no near and far point-
ers. Writing OS/2 software does, however, require a thorough
understanding of multithreading, execution priorities, Workplace
Shell objects, and the myriads of system calls available to a pro-
grammer. A few dozen pounds of IBM technical manuals provide
the detail; David Reich’s Designing 0S/2 Applications supplies
the concepts and fundamentals that are your road map to OS/2 pro-
gramming.

Reich explains the features of OS/2 you can take advantage of
and patiently describes how you can structure your computer
program to behave well under OS/2. He helps you make a pro-
gram CUA-compliant (Common User Access), so it will look
its best. You learn guidelines for when and how to use DLLs,
pipes, queues, semaphores, drag-and-drop, and other techniques.
The book also provides an overview of the entire development
process.

Designing OS/2 Applications encourages good programming
habits, teaches you how to fine-tune your software for perfor-
mance, and even gives you considerations for writing installation
programs. It will help you keep your eyes on the forest while
you’re busy in the trees building logic and function.

—Barry Nance

ATTACK OF THE DOS 6 BOOKS
PETER NORTON'S DOS 6 GUIDE by Peter Norton Brady Books,

DOS 6 by Alfred Glosshrenner Random House Electronic Publishing,
ISBN 0-679-74470-3, $24

DOS 6 HANDBOOK by Jack Nimersheim Bantam Computer Books,
ISBN 0-553-37229-7, $27.95

RUNNING MS-DOS by Van Wolverton Microsoft Press,
ISBN 1.55615-542-5, $24.95

w ith the advent of MS-DOS 6 comes the usual glut of
aftermarket manuals, which generally come in two fla-
vors: those dealing with only DOS 6, and general DOS refer-
ences that have been updated to include DOS 6. Who needs these
books? Can’t you find all this information in the manual? Not nec-
essarily, unless you buy a system with DOS 6 bundled. The DOS
6 upgrade package comes with an abridged manual that refers you
to your old documentation or the on-line help system for anything
beyond the very basics.

If you don’t have your old documentation (I'll assume you’re
not running a pirated version of DOS), you need something like
Peter Norton’s DOS 6 Guide. In 708 pages, Norton does an ad-
mirable job of balancing thoroughness with lucidity. The book fol-
lows a fairly standard structure: a brief discussion of DOS and its
features, sections on using the features, and a command reference
section. This last section is more extensive than the usual “copied
from the Microsoft manual” approach. It includes notes that you
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EXCEL for Science & Technology

focuses onthe powerof Excel beyond the spreadsheet.
Learn about Excel Solver. Scenario Manager,
Mathematics Functions, Physics, Chemistry.
Technology Conversion and many other topics.

This book and its companion disk allow you to
immediately apply what you learn by using the
macros and mini-programs on the disk. Excel for
Science and Technology is more than a book: it’s an

indispensable professional work tool.
$34.95 with companion disk.

PC Intern

A literal encyclopedia of DOS
knowledge. This book is acompletely
revised edition of our bestselling PC
Svstem Programming book which has
been read by over 225,000
programmers worldwide. Whether you
want to program in Assembly
Language, C. Pascal or BASIC, you'll
find dozens of practical working
examples for each of these languages.

$59.95 with companion disk.

Order Toll Free
1-800-451-4319

Available at: B. Dalton, Bames & Noble,
Bookstar, Booksiop, Waldenbooks, Crown
Books, Software Etc., CompUSA, Computer
City Superstores, Fry's Electronics, Computer
Literacy, Tower Books, Stacey's, and other
retailers nationwlde.

In Canada at: Coles, W.H. Smith Books,
Classic Bookshops, and Londan Drug. Call or
writa for our free catalog of PC Books.

Abacusliliil

Dept. B8, 5370 52nd Strest SE, Grand Rapics, M 49512
Phone: (616) 638-0330 + Fax: (616) 698-0325

ur Latest C

easily.
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Upgrading &
Maintaining Your PC

Turn your PC into a high performance
screamer! Whether you’re adding
memory or aharddrive. 1 CD-ROMor
a sound board or upgrading an XT to a
386 or 486, this book shows you how.
Includes companiondiskette of utilities
and System Sleuth™ diagnostic
software that helps you analyze your
systems performance.

$34.95 with companion disk.

AutoCAD 12 Programming

teaches you how to integratecustom
functions and commands into your
AutoCAD systeni. Learn about batch file
programming, for user defined startup;
creating script files, for specific drawing
sequences; and programming custom
commands with AutoLISPor ADS. Sample
menus and programming examples on the
companian disk help you learn quickly and

$44.95 with companion disk.

| e 486 Book

Explains the features that make this
processor so advantageous- the
memory capabilities, the math
coprocessor, the specialized software
that maximizes the CPU's perforinance
and more. Find out why the 486 is
replacing the earlier processors. PC
INFO program and System Sleuth
Professional™ diagnostic software
included the on companion diskette.

$34.95 with companion disk.

Circle 61 on Inquiry Card (RESELLERS: 62).

omputing Know How
Keeps you up to date

Includes
Tempest
the graphic shell for DOS

. . _®
DOS 6.0 Complete ¢ Special Edition
This is the practical user’s guide to DOS 6.0. Over 1100
pages of helpful hints cover everything from installation to
DOS 6.0’s new utilities - MemMaker. DoubleSpace, Anti-
Virus and Defrag.
The companion disk includes {ree software, Tempest - the
graphic shell for DOS 6.0 that lets you click. drag and drop!
If you often find yourself stuck at the C> prompt trying to
figure out what to type next, you need Tempest. All DOS
commands are executed with just a click of the mouse.

$39.95 with companion disk,

TN 400. W OF
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Multimedia Mania

Learn the basics from adding CD-
ROM;s and sound boards to making a
MPC system. Includes CD-ROM with
over 400 megabytes of sounds,
graphics, animations, samples and
techniques. Experiment with several
commercial muitimedia demon-
strations. Valuablecoupons from major
software publishers worth over $6(00.00
inside. Register your book and get a
free jewel case.

$49.95 with companion CD-ROM.

| 71 :ase rush me the following books:

I Excel for Sci. & Tech. ... $34.95 ea.

I __AutoCAD 12 Programming . $44.95 ea.
__D05 6.0 Complete SE ......$39.95 ea.

I PC I RLENN s et ssspumemes: $59.95 ea.

I Upgrading & Maintaining ...$34.95 ea.

l The 466 Book .....

| Multimedla Mania ...

I

|

|

|

|

|

Subotal:

Ml orders include 4% sales tax
In US & Canada add $5.00 shioping:
Foreign orders add $13.00 per item

Total amount (US finds)

Or mail this coupon to: Abacus, 5370 52nd Street SE, Grand Rapids, Mi 49512 |

Method of Payment:
Card#:l__|__| (- |
Name:
Company: _
Address: __
City:

Phene#:

Q Yes, please rush your free catalog of PC books and software. Degc. B8

_ Fax#:

Qvisa @Master Card QO AmExpress (O Check / M.0. ‘

o |__| Expires: ‘

__State: _ZIF
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Ever seen a grown pirate cry ?

Just plug this in ... and watch
MEMOPLUG™

The amazing Software protection system based on a
hardware plug. Contains read-write programmable
memory. This system is practical and easy to use for
both programmer and end-user. Supports various
programming languages, operating systems and

types of computers. &gu.
U-PLUG™

The premicre protection plug for UNIX systems
that connects the standard serial port of computers
and workstations.

a::g. -

LANPLUG™

Comprehensive network protection starts with
asingle plug. The LANPlug lets you operate
protected software from any workstation on the
i ’ network, while supervising a number of

- 2 7 authorized simultaneous operation applications.

= CLOCKPLUG™ 3

This unique Time-limited software protection system is
based on a plug containing a real-time clock. It allows
users limited execution times for leasing and demonstration
applications.

A password system allows you to rewind the clock by telephone

Tel: 1(800) 677 1587

Tel: (407) 682 1587 Fax: (407) 869 1409 Ell hl
LionSoft Tel: 011 640 6002

Design: Zamir studio

ST

U.S. office:

South Africa:

Hollund MH.P Tel: (311440612916 CROCOMPUTERS
France CTI Tel:(1 '"”;W 1617 S Haganim, PO, Box 8691
Spain Economic Data Tel; (34) 1 4422800 Haifs 35022 ISRAEI

Czeck Republic: PC Kompas Fax: (42) 243 11 88
Currently looking for international distributors

Teh: 972-3-516111. Fax: 972-3-528613

—
_—_f"’;‘%

EUROPEAN BUSINESS
G ROUP

A Profit Opportunity in Europe

A lcading $30M UK based specialist IT supplier is
actively secking new and innovative products for
distribution and re-sale in the UK and Europe.

We are particularly interested in the following arcas:
» Fax software and hardware for
PC. PC Networks and Unix
» Network software and hardware
» Font products and utilities
> Windows products and utilities
» Specialist interfaces, modem hardware
» Printer interface and enhancement products
» Niche products
> Productivity enhancement software and hardware

Please reply to: Paul A Smith, Chairman
European Business Group Limited
Katana House, Fort Fareham
Newgate Lane, Farcham
Hampshire, PO14 1AH
England

Tel: +44 329221121 » Fax: +44 329 281145
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4 won’t get from Microsoft, like a

Petel' .\Ol’tOl]‘b warning not to use the disk-com-

¥

.

DOS () pression utility (DoubleSpace) just

: to see if you like it, since there’s no
GU]de easy way to remove it once it’s ac-
e tivated.

That kind of nonbiased commen-
tary—maybe the main reason to buy
a third-party DOS book-—runs
throughout Alfred Glossbrenner’s
Dot forvae Cantec \ | 633-page DOS 6. While Glossbren-
o ner’s asides are often interesting,
one might wish he’d left out his “12 Pillars of Wisdom” (in-
cluding, “Don’t let computing take over your life™) and instead ex-
plained clearly that the new MOVE command does not move
directories, despite what its name leads you to believe.

Nevertheless. Glossbrenner’s discursive style reveals some
gems. like the fact that DOS 6’s new MSBACKUP doesn 't sup-
port streaming tape drives. You won’t find this troublesome un-
feature mentioned in Jack Nimersheim's DOS 6 Handbook, an
otherwise adequate book that doesnt appear to contain anything
special to justify a higher cover price.

1t you occasianally deal with older versions of DOS, you might
want a gencral reference book that includes DOS 6. The leader of
this pack is the new edition of Van Wolverton's Running MS-
DOS. Like all such books, it has the problem of keeping the var-
ious DOS versions and commands straight, although Wolverton
does a better job than the others.

If all you need is a good reference. you can get Microsoft's MS-
DOS Technical Reference manual. 1t costs less than any of the
aforementioned books ($20) and includes disks of supplemental
programs. But don’t look there for unbiased opinion or criticism.
Kenneth M. Sheldon

\J
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THE NETWORKED MAC

LIVE WIRED by James K. Anders Hayden, ISBN 1-56830-015-8, $29.95

N ot long ago. all you needed to connect a bunch of Macs on
a network was wiring and the ability to click on a few
menus. If anyone suggested that you should learn about topolo-
gies and transport layers, you'd simply give that person a nasty
look and suggesi he or she go back to PCs.

The world has changed, however, and to help explain it all,
there’s Live Wired by James K. Anders. He starts at the begin-
ning—explaining what a network
is and how the different networking
layers work together. By the time
you get to the last chapter, you've ':I i
been through Ethemet, 1alked TCP/ Aam 4
IP, acquired backbones, stuck your
fingers into sockets, ard become a w
topology star. This book suits net-
work novices and veterans alike.

Live Wired is a rare find—it’s
entertaining and fast-paced. yet it
leaves you feeling totally connect-
ed to your Mucintosh.

Howard Eglowstein

Neotworking Mado Simplo o

James K. Anders




The Colorade Jumbo Tape Drive. Available in 120MB and 250 MB capacities

Look for these signs
when going for a drive.

hese signs mean you're headed for Jumbo Tape Drives are easy to install and, at up t0 9.3
T the best value in tape backup. Now, MB/min. (Jumbo 250), easily the fastest in their class. Both

the world’s most popular mini-data ~ are compatible with most popular networks,
cartridge backup system, Jumbo 120" is only || including Novell” NetWare" and LANtastic’. In
$199 wske. And for your higher capacity - addition, both offer support for UNIX'/XENIX'
needs, Jumbo 250" is a remarkable $279 Jumbo 250 and 0$/2". And you get the added security of

sske. Both drives include the new Colorado Industry-Standard QIC Recording Format.

Backup software, at no additional cast. With their high reliability, dozens of awards

These new low prices make Jumbo the affordable and new low prices, all signs point to Jumbo for

backup solution for practically any home or office PC the beteer backup solution. Call 1'800'451'0§?7* "*’&%
system! And that means better data pratection for ext. 117 today for a free. 76-page catalog, or visit
everything you do on your computer. your nearest dealer. Drive safely. e,

=

[

»

Jumbo

INC.
+ 120 epabyie capen ity wstng dika compression. ~ 250 NB capaciy. using daa compression © 199 Colonado Memory Syatems Inc  All nghts resenwd
oo and Jumbo are mudmaris of Colorado nc A otber propery of tbetr respectue companies JMA-BYTO11501
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Even a free memory manager may not be a bargain—especially if i
can't give you all the memory you need.

Introducing QEMM 7
The Memory Manager Worth Paying For

The newest version of the Quarterdeck Expanded Memory Manager
(QEMM,), version 7 one again is extremely innovative in using the
critical area between 640K and 1024K. It finds space for more TSRs and
drivers in this area than anyone thought possible. It optimizes this area,
taking into account the many drivers that need more memory at start-
up than when running; instantly calculating millions of possible
memory configurations to find still more memory for your programs tc
use. And it treats the rest of memory as a giant pool to instantly fulfill
the needs of all of your programs—whether they use extended or
expanded memory. Whether your PC has 1 megabyte or 16, you can
benefit from new QEMM 7

Instant Riches

What does more memory mean in a practical sense? It means that your
DOS and MS Windows programs run faster,
smoother and more reliably. It means you can
continue to add valuable utilities, drivers, : :
TSRs and new capabilities to your PC. =
Whether its workhorse drivers like LAN util- |
ities and fax drivers; productivity-enhancers G
like disk caches and disk compressors; or funand =~ e————
exciting capabilities like sound boards, CD ROM drivers, graphics
tablets, etc. The better your memory is managed, the more versatility
and flexibility your PC has. QEMM 7 lets you have it all without fear of
‘out of memory” messages or crashes.

v to Look
a Gift Horse

mn the Mouth
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0K 10K 200K 300K 400K 500K

We tested DOS 6 with and without MemMaker and with QEMM 6 and our new QEMM 7
runs away from all of them. See details of test conditions listed below.

DOS 6 Giveth; DOS 6 Taketh Away

-

The key to Stealthis its use of a There's lots more to QEMM 7:

64K reserved area above 640K called | * Tuned for MS Windows
the page frame. Besides being used b * New ability to use Vidram inside
Stealth, the page frame is ufed by ! : E‘?ﬁﬁ‘ﬁ‘l‘j{” ’
Lotus 1-2-3 r2.x for larger spread- * Pentium Support
- sheets and WordPerfect 5.x for larger  * Laptop suspend/ resume support
K documents DESQview for multitask- ES/ GG LEE o8
¢ Compaq support

ing, Novell Netware, IBM LAN Server
and DECnet for reducing the network
driver memory footprint, plus games

* Fine tuning tools for power users

o 32-bit architecture for speed

* Enhanced compatibility in response
to hardware needs of our millions

. e like Wing Commander, Car and Drive :
The best feature of new DOS 6 is the stable of utilities it includes.  ing b JTVEL | ofwsers:
Trouble is, they all eat up memory. DoubleSpace file compression needs Ultima Underworld Il Wollensteinand | - Delets adepter RAMand KOM
43K, Vsafe anti-virus needs 745K, Smartdrv disk cache needs 28K and others for fast action. You sacrifice all controllers _
even Undelete takes 10-14K as a resident program. Using this when you mraﬁf c}t? € page frame ﬁé’f?{é‘ﬁ;s DA scesinte
Microsofts free memory utility, MemMaker, you could s scscomense (WhichoOthermemory g il g, ran
easily end up with a net loss of available ‘conventional m m @@ L el s
memory inDOS6. ORLD MAGAZINE FTTTRITITITYIN mize available L.
New QEMM 7 takes the best of the new DOS 6 W | e memory above 640K). It's this use of the page frame by

features into account, finding ways to give you more
free memory for your program while taking full advan-
tage of DOS 6. One new QEMM 7 feature, DOS-Up,
moves the DOS 6 kernel, its data and resources to
memory above 640K (this feature also works with DOS
3-5) freeing 770K. Another new QEMM 7 feature,
Stealth DoubleSpace, frees 40K of the memo

addresses used by DoubleSpace and makes them avail-
able for other drivers and TSRs. Both features ensure
that the all-important memory below 640K is free for
your programs. And QEMM 75 seemingly small feature
of supporting DOS 65 multiple configurations gives you the flexibility
and ease of setup that you expect. (MemMaker doesn't work well with
this important DOS 6 feature,) That’ why it makes more sense than
ever to put your money on the best memory manager—QEMM.

Poge Frame: the Key fo Your Future

There$ been a lot of talk about our patent-pendinciStealﬂ\ technology.
Jealous talk, mostly. Because nobody else can touch its performance.
Our Stealth ROM feature, pioneered in QEMM 6, frees 48-115K of ROM
addresses for use by TSRs and drivers. Our Stealth DoubleSpace
feature, described above, frees another 40K. And as you might imagine,
there’s more to come.

Prior versions of QEMM won just about
every competition in sight, as well as
remaining the #1 best-selling memory
manager 5 years straight.

Stealth that lets you set up your PC with a mouse, CD
ROM, sound board, a network such as Novell
NetWare, reserve 8-24K of extra memory for optimal
MS Windows performance, use all of DOS 65
memory-hungry utilities and still have more than
630K available for your programs. (Compared to DOS
65 527K available in the same configuration, after
using MemMaker).

Easier o use for Novices,
More Power for Experts;
More Memory for Everyone

Our seventh-generation thoroughbred QEMM has improved ease-of-
use, with Express Install and Help features. And for power users,
Advanced Install and editable parameters and troubleshooting hints.

And QEMM 7 comes with Manifest, the award-winning memory
analyzer—enhanced for more flexibility—from Pentium testing to lap-
top battery reporting; network analysis to editable configuration files.

The new and ever more exciting capabilities coming to your PC
will all compete for memory with your favorite applications, TSRs and
drivers. And that makes QEMM 7 the front runner in your efforts to get
get the best performance out of your PC today—and tomorrow.

Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 314-4219

Quarterdeck International Ltd, B.LM. House, Crofton Terrace, Dun La
QEMM

oghaire Co. Dublin, Ireland Tel. (353) (1) 284-1444 Fax: (353) (1) 284-4380

Users: upgrades are available from dealers.
You can also buy direct from Quarterdeck Call (800) 354-3222 ext. 1D7 and ask about our special Game Pack offer with your upgrade!

How we got the chart numbers CPU—486/33 ALR Power /business VEISA machine equipped with 16
nmintf;ad\mmymuw,ﬂwlnﬂowhgdﬁmmﬁmmsm were loaded

of RAM and running MS-DOS 6. Comparisons were done usi hldluwmﬁ' ma?stEMM7,QEMM6,01LS|X)56MmMAkr.lnaddiXimmhdriva(ordrivﬂs)
for all comparisons: ;%ﬂ(}m file: mﬂi lmm{ FILES=20, lmlo, ACKS=00, MVSOUNDSYS, SNDBK125YS, SLCDSYS, DOS SHELL-statement, in the
AUTOEXEC BAT file: MSCDEX Ugg%(l::l‘ﬁ &%mncog. IPXODA! MOUSECOM, Vs PRTSCCAP.COM.

COM, NETX OR EMSNETX, SMARTDRV.COM,

property of their respective owners.
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Cover Story|

POWER

With the PowerPC, the IBM /Apple/Motorola alliance aims to shatter the notion that RISC is strictly
a workstation technology. This new 32-bit CPU, which Apple and IBM hope to place in
millions of desktop PCs within the next two years, is half the price of Intel’s new
Pentium processor and nearly five times as fast for some operations. Slated to
eventually run Mac, Windows, 05/2, and Unix software, the PowerPC makes
the most compelling case yet for putting RISC on the desktop.

TOM THOMPSON

he PowerPC 601, the first in a series of CPUs created by the in-
dustry alliance of IBM, Apple, and Motorola, is poised to do
what no other RISC processor has ever done before: find a
home in mainstream desktop PCs. It will accomplish this
feat with a fantastic price/performance ratio and the abil-
ity to run the most popular operating environments. In
quantity, the 66-MHz version of the PowerPC 601 is $450, about half that
of Intel’s 66-MHz Pentium processor, and it is available now.

At least six operating systems are being ported to the PowerPC:
Apple’s System 7, IBM’s 0S/2 and AIX, Sun Microsystems’ So-
laris, the PowerOpen Environment (see “PowerOpen Gives Users
Freedom of Choice” on page 58), and Taligent’s object-oriented
Pink—a joint Apple/IBM project. Windows NT for the PowerPC
is rumored to be coming next year, as is Novell NetWare and
Unix System V. “All rumors will come true,” says Phil Pompa,
director of marketing for Motorola’s RISC Microprocessor Di-
vision (Austin, TX). And, the PowerPC will run both DOS and
Windows programs via emulation (see “The PowerPC Does
Windows” on page 62).

RISC performance on the desktop could create a funda-
mental shift in how work is done, enabling new categories of
applications such as real-time processing, interactive col-
laboration, 3-D imagery, and other computationally expen-
sive activities. While this will initially affect scientists, en-
gineers, and power users, these applications are bound to
eventually trickle down to the mainstream user. While the
Pentium can handle some of these jobs, the reality is that
most Pentium-based programs are still using segmented
code designed for older processors, which hampers perfor-
mance.

The PowerPC will have impact beyond the desktop, too, in
the traditional RISC world of workstations and even in the
mainframe arena. IBM has stated its intent to use the PowerPC
in everything from notebook PCs to mainframes. The latter will
use multiple PowerPCs in a massively parallel configuration.
continued
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PowerOpen Gives Users Freedom of Choice

TOM R. HALFHILL

E arly next year, you should be able
to buy a PowerPC-based comput-

er that will run Mac software about as
fast as a Quadra 700, Windows software
as fast as a 486, and native Unix soft-
ware as fast as a Sun SparcStation 10.
The high-speed RISC chips, system soft-
ware, and breakthroughs in emulation
technology that make this possible are
coalescing under an umbrella known as
the PowerOpen Environment. The am-
bitious goal of PowerOpen is to support
a scalable PowerPC-based platform that
lets users choose from several different li-
braries of applications software running
atop the most popular user interfaces.

PowerOpen is a fast-track hybrid: It’s
an ABI (Application Binary Interface)
that is derived from IBM’s AIX and op-
tionally includes the X Window System
and the Open Software Foundation’s
OSF/Motif. An optional MAS (Macin-
tosh Application Services) environment
provides a Motorola 68040 emulator and
a PowerPC version of Apple’s Mac OS
Toolbox to support Mac applications.

PowerOpen promises to run most pro-
grams written for IBM RS/6000 work-
stations and all software written for
680x0-based Macs at near-native speeds.
Third-party emulators now under devel-
opment arc expected to run Windows
software as fast as a 486. For full-blown
performance, PowerOpen will natively
host Unix applications from multiple ven-
dors and a new generation of Mac soft-

ware written especially for PowerPC.
The choice of user interfaces will be
equally wide. You’ll be able to run char-
acter-based Unix programs from a tra-
ditional command line or launch graph-
ical applications from an OSF/Motif
desktop, including the COSE (Common
Open Systems Environment) Dashboard.
Some people may prefer the Mac Find-
er or Windows 3.1. Moreover, Power-
Open is designed to let you juggle all
these environments simultaneously, even
exchanging data between them.
Announced in 1991 by IBM, Mo-
torola, and Apple, PowerOpen is in the
hands of the PowerOpen Association
(Billerica, MA), an independent corpo-
ration whose founding members also in-
clude Groupe Bull, Thomson-CSF, Har-
ris, and Tadpole Technology. The seven

= - 1
PowerOpen Architecture |
Applications
| PowerOpen ?glv)\(’ /!Esgoa:)p%lg:hant)lons 680x0-based PowerPC-
applications -B.0.S/X (Bull) applications based Mac
- UNI/XT (Thomson-CSF) i g id
|
[ API [ Mac API ]
— 1 |
System services Networking i ]
- Load/link infrastructure Motif MAS extension ‘
z - Commands and extension ‘ ‘
£ < libraries ‘
ABI 1] - Execution Install Windowing and terminal extensions
@ environment ] |
o l
S
s Internationalization: 8-bit ASCIl and multibyte character codes ;
H |
_r Kernel extensions - - - - 1
3 Device-driver interface Device Device Device Device ‘
5 Device driver to kernel interface driver driver driver driver
x
= .
PowerPC hardware j
(Source: PowerOpen Associution)

PowerOpen-compliant operating systems are builr on a character-based Unix foundation derived from IBM's AIX. A common ABI ensures that any

PowerOpen application will run on any PowerOpen operating system. OSF/Motif and the MAS are optional extensions. The MAS includes a native
Toolbox and a 68040 emulator that support existing 680x0-based Mac applications, and a new generation of PowerPC-based Mac applications.
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founders are recruiting additional mem-
bers, who together will promote Power-
Open and guide its future evolution. You
won'’t be able to buy a product called
PowerOpen: it’s actually a term for
compliant operating systems sold by the
members of the association.

A major goal of PowerOpen is to
avoid the binary incompatibility that cur-
rently fractures the Unix world. You’ll be
able to buy a certified PowerOpen ap-
plication from any software publisher
and be sure it will run on your PowerPC-
based computer no matter who made the
hardware or who wrote the operating
system. Developers won’t waste time
supporting variations of the same plat-
form, and there will be a larger unified
market for compliant software.

The PowerOpen ABI is subdivided
into an API and a KPI (kernel pro-
gramming interface). The API is a li-
brary of routines for applications pro-
grammers, and the KPI provides the
interface to kernel processes and device
drivers. PowerOpen is designed to iso-
late software from the complexities of
device I/O—an important considera-
tion for a platform capable ot accom-
modating /O buses as varied as ISA,
NuBus, Micro Channel architecture.
PCI, S-Bus. and VME.

At its heart. PowerQOpen is a character-
based Unix. The OSF/Motif and Mac
layers are extenstons that vendors can
optionally include with their PowerOpen
operating system. PowerOpen's window
manager, built on X, supports both
OSF/Motif for graphical Unix applica-
tions and the Mac GUI. Because the
COSE Dashboard runs atop OSF/Motif.
it ofters yet another option. You can use
the Mac Finder for systemwide file man-
agement. because even non-Mac files
will appear as icons on the Mac desktop.

To run a Mac program under Power-
Open. you first launch a System 7 ses-
sion that executes within an X window.
Because the Mac session

runs in an independent Supported Industry Standards

AT&T's Base System V Interface Definition

X window, it can coexist
with other X windows
running other tasks. The
X clipboard lets you cut |
and paste between dif-
ferent sessions.

As with any X win-
dow, you can resize or
move the Mac session

BSD 4.3

around the screen. In every respect, it’s
a fully functional System 7 environment
with its own local multitasking, so you
can run several Mac programs simulta-
neously.

Mac programs will multitask coop-
eratively within their session, because
Apple’s System 7 doesn’t yet support
preemptive multitasking. But Power-
Open does support preemptive multi-
tasking. so independent Mac and Unix
sessions can preempt each other to win
processor cycles.

Even though the PowerPC and the
680x0-series chips’ instruction sets are
incompatible. existing Mac applications
will nevertheless spend most of their
time running natively on the PowerPC—
thanks to the MAS architecture. The
MAS is Apple’s key contribution to the
PowerOpen alliance.

For the first time. Apple has agreed to
license its proprietary Mac OS Toolbox
to rival vendors—in this case, for use
in their PowerOpen operating systems.
In May, PowerOpen was shown run-
ning Mac applications and a QuickTime
movie on three workstations: an IBM
RS/6000, a Sun SparcStation, and a
Hewlett-Packard series 720.

The MAS isn’t just for backward
compatibility, however. It also supports
a new generation of Mac software that
has been written or ported to run na-
tively on PowerPC. Several major de-
velopers—including Microsoft, Quark.
Aldus, Adobe Systems, Frame Tech-
nology. and WordPerfect—have already
announced they will move their appli-
cations to the new platform.

If PowerOpen delivers on its promis-
es. it will achieve the Holy Grail of hard-
ware independence—high-performance
compatibility with the world’s most pop-
ular software on a single platform.

Tom R. Halfhill is a BYTE senior news editor.
You can reach hinm on BIX as “thalfhill.”

Posix (portable operating system for computer environments)
TCP/IP networking

X/Open Portability Guide, issue 4 (XPG4)

X Window System version 11, release 5

Open Software Foundation’s DCE (Distributed Computing
Environment) and DME (Distributed Management
Environment) may be adopted in the future

Motorola is trying to make it as casy as
possible for system vendors to build Pow-
erPC computers. The company is provid-
ing reference designs and memory-inter-
face chips to support popular expansion
options such as EISA, ISA. PCI. and
VME. It will work with third-party chip-set
vendors to mesh the PowerPC 601 with
their ofterings. IBM alone produces the
PowerPC 601—also called the MPC601:
Motorola will manutacture subsequent
PowerPC chips (see “PowerPC Family”
on page 62).

IBM plans to introduce an MPC601
based RS/6000 workstation. a desktop
computer, and a laptop by year's end.
Apple will produce Macs based on the
MPCG601, and these systems will be intro-
duced in the first half of 1994,

With all that the MPC601 has going in
its favor. however. it still faces an uphill
battle for user acceptance. Making a tran-
siion from the familiar Intel 8Ox86 proces-
sor means that users will have to torsake
their existing software investment to gain
the tull benetit of the MPC6O01. Similarly,
many peripherals that would survive an
upgrade to another Intel architecture might
not work with a PowerPC system. This
might be a lot to give up in the short term.
but over ime, users may switch as the de-
mand for more processing power grows.

PowerPC Basics

The PowerPC processors are based on
IBM’s existing POWER (Performance Op-
timized With Enhanced RISC) architec-
ture used in IBM RS/6000 workstations
(see “*The RISC Philosophy™ on page 84).
This 64-bit architeeture was designed to
make the best use of superscalar instruction
dispatch, which is the ability of the hard-
ware to take a sequential instruction stream
and dispatch (or issue) several instructions
per clock cycle to other execution units.
An cxecution unit is a subsection of the
processor whose logic is dedicated to a
specitic function (e.g., tloating-point math)
and operates independently trom the rest of
the processor. The MPCO01 has three ex-
ecution units. so it can handle three in-
structions simultancously.

The POWER architecture uses a fixed-
length instruction to simplify decoding
and thus speed throughput. It also has a
rich set of hit-field manipulation instruc-
tions and load/store string instructions that
can load or store arbitrarily aligned data.
These latter capabilities promote fast em-
ulators. The bit-ficld operators allow an
emulator program to rapidly decode tor-
eign processor instructions, and the un-
aligned aceess feature relieves the emu-
lator from managing code alignment.

contined
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Operating System Topology
Novell Netware *Ethernet/802.3

Token Ring (4/16 Mbps)
Microsoft® *802.3
LAN Manager Token Ring (4/15Mbps)
Windows for *802.3
Workgroups Token Ring (4/16 Mbps)
Windows NT *802.3

Token Ring (4/16 Mbps)
IBM LAN Server  *802.3

Token Ring (4/16 Mbps)
AppleTdh *LocalTalk

*EtherTalk
HP-UX** *Ethernet
SunOS** *Ethernet
Solaris** *Ethernet
SCO UNIX*® *Ethernet

*Standardin the HP LaserJet 4SIMX printer. * *Foroperating
HP-L'X, SunGsor Solaris, aone-time purchaseof $199 in
ionsoft i Adobeand PostScriptare
lmdomarks of Adobe Sysloms Inc. which may be registered
in certain jurizdictions. Microsoft is a U.S. registered trade-
mark of Microsoft Corporation. UNIX is a regisiered trade
mark of UNIX 8ystem Laboratories Inc. in the U.S.A. and
olh- T countries. 11n Canada call 1-800-387-3867, Ext. 7299.
993 Howlert-Packard PE12353

Announcing the first network printer

Multiple environments are no
longer worlds apart. Even if you
have Novell Netware on one
network, HP-UX on another and
EtherTalk on a third, the new
HP LaserJet 4Si MX printer
easily connects across platforms.
Automatically.

The HP LaserJet 4Si MX printer
comes out-of-the-box preconfig-
ured for multiple environments.
There’s nothing more to do than
plug-and-play. All interfaces

are simultaneously heot, making
switching so seamless, end-users
won't even notice.

What'’s more, HP's LaserJet 4Si
MX printer is ready to handle
whatever needs come down the



pike. More operating systems?
No problem. As your network
system continues to evolve, the
capabilities of this printer are no
longer just impressive. They're
indispensable.

The HP LaserJet 45i MX printer
isloaded with features that define
state-of-the-art. HP's enhanced
PCL5 and genuine PostScript”
Level 2 software from Adobe™ come
standard. Printer environments
are saved while switching. Setup
is a cinch with network software
utilities and drivers included in
the box. And, if you need any
reassurance about trouble-free
operation, you have it in our
Simple Network Management
Protocol (SNMP) support.

that adapts to multiple environments.
LIRS { >

At 17 ppm, this is the fastest
LaserJet ever, with 1/Os and RISC-
based formatter capabilities
matched to support its speed. It
delivers impeccable 600 dpi print
quality—thanks to HP’s microfine
toner and Resolution Enhancement
technology. Plus, it comes standard
with two 500 sheet input trays.

But whatif you don't need the full
capabilities of the HP LaserJet
48i MX printer right away? HP
offers another printer that'’s
probably a perfect fit. The HP
LaserJet 4Si printer delivers the
identical 17 ppm performance
and superb 600 dpi print quality.
It also has room to grow. The two
MIO expansion slots let you add
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HP JetDirect network interface
or third party cards. And you
can add on Adobe’s genuine
PostScript Level 2 software and
SIMM memory modules, as you
need them.

To find out more about the
multiple-network HP LaserJet
4Si MX printer and the upgrad-
able HP LaserJet 4Si printer just
call 1-800-LASERJET, Ext. 7299
Capabilities this advanced make
aworld of difference—in any
environment.

()

HEWLETT
PACKARD



Cover Story

The PowerPC Does Windows

One major developer
pledging support for Pow-
erPC is Insignia Solutions
(Mountain View, CA),
whose emulation technology enables
Windows NT to run 80x86 code on non-
Intel RISC chips. Insignia is working on
a native PowerPC version of SoftPC, an
80x86 emulator that allows current Mac-
intoshes and Unix workstations to run
DOS and Windows software.

What makes this significant is that
Microsoft recently licensed the Windows
API source code to Insignia. That means
Insignia can recompile the Windows
API to run natively on PowerPC, so

Windows applications are expected to
run at near-native speeds with a high de-
gree of compatibility. Even undocu-
mented Windows calls would be handled
appropriately.

Insignia’s implementation may yield
a more reliable solution to Windows
compatibility than WABI (Windows Ap-
plication Binary Interface), an emulation
technology announced in May by Sun-
Select (Chelmsford, MA), a subsidiary
of Sun Microsystems. WABI essentially
reverse-engineers Windows 3.1 by re-
mapping API calls to X Window System
routines, providing high performance;
thus, WABI can run Windows 3.1 ap-

I ' Couic-prcision

POWERPC FAMILY

floating-point information
is a native data type, and
the processor directly sup-
ports it. This means float-

Following the MPC601 will be several new RISC proces-
sors based on the PowerPC architecture. Each proces-
sor will use a different feature set to target a specific
section of the computer market. The MPC603, 604,
and 620 will be introduced in the next 18 months and
will be fabricated at Motorola’s MOS11 facility.

MPC601

5\ 32-bit address bus, 64-bit data bus
Processor bus based on 88110 bus

Target system: low-end desktop
Available: now

MPC603
® 1N Same features as MPC601
=\ Low power consumption

Target system: notebook
Available: mid-1994

MPC604
(AL 32-bit address bus, 64-bit data bus
2.\ Bigger pipeline, higher parallelism

performance
Available: mid-1994
MPC620
64-bit data and address bus

)\ Multiple levels of parallelism
Will use a different processor bus

Target systems: high-end workstation and server

Available: late 1994

62 BY'TE AUGUST 1993

32-bit implementation of the PowerPC architecture

Fully static logic with power-saving features

Advanced branching techniques for higher
Target system: next-generation desktop

ing-point computations run
in the hardware itself, at
hardware speeds.

To meet the constraints
of manufacturing a low-
cost, high-performance part
while providing flexibility
for future hardware im-
provements, engineers at
the Somerset PowerPC de-
sign facility in Austin,
Texas, created a revised de-
sign known as the Power-
PC architecture. This ar-
chitecture has the POWER
architecture’s same 64-bit
address space while adding
multiprocessor support. It
also uses the same POW-
ER instruction op codes so
that existing POWER bi-
naries can run on it. Cer-
tain complex or rarely used
privileged-mode POWER
instructions were removed
to allow for simpler, low-
cost hardware implemen-
tations. In some cases, it
was easier to leave certain
POWER instructions in the
design than eliminate them,
which aided binary com-
patibility. Missing POW-
ER instructions can be
trapped and emulated in

plications while providing complete
access to the Unix host’s file system, /0
ports, and printers. It will be imple-
mented in PowerPC code and will be
available as an option to Sunsoft’s So-
laris operating system on the PowerPC.

But WABI must overcome the com-
patibility problems of undocumented
calls and an evolving Windows APIL. It
also must face possible copyright chal-
lenges from Microsoft.

Finally, IBM has announced that it
will deliver an 80x86 emulator for its
PowerPC systems. This emulator will run
both DOS and Windows application
binaries.

software. In addition, single-precision
floating-point (32-bit) instructions were
added for those applications that stress
speed over accuracy.

The MPC601 can run all POWER bi-
naries. Phil Hester, vice president of sys-
tems and technology of IBM’s Advanced
Workstation Group, says that “the 601 is a
migration vehicle from POWER to Pow-
erPC.”

The MPC601 packs 2.8 million transis-
tors onto a die only 11 millimeters square.
By contrast, the Pentium places 3.1 million
transistors on a die that’s 16.6 by 17.6 mm
in size. The MPC601°’s smaller die helps
reduce the cost of its manufacture. When
operating at 3.6 V, the MPC601 consumes
6.5 W at 50 MHz or 9 W at 66 MHz under
worst-case conditions. These 3.6-V levels
are compatible with 5-V logic. Current
Pentium processors operate at 5 V and
consume on average 13 W (16 W peak)
at 66 MHz. Lower wattage means that the
PowerPC dissipates less heat. The extra
fans and heat sinks common on Pentium
systems might not be necessary on Pow-
erPC systems.

The MPC601 is a 32-bit implementation
of the PowerPC architecture. It has a 32-
bit external address bus that’s capable of
accessing 4 GB of physical memory. The
external data bus is 64 bits wide. Internal
data-bus widths range from 32 to 256 bits.
An integral MMU (memory management
unit) manages 52-bit virtual addresses (4
terabytes of virtual memory), handles mem-
ory protection, and helps implement de-
mand-paged virtual memory. The processor
handles both big- and little-endian byte and
bit ordering, with big-endian (i.e., the most



IF THERE WERE ONLY ONE KIND OF
COMPUTER SYSTEM, YOU’D ONLY NEED
ONE KIND OF PROTECTION.

MINUTEMAN
LANMASTER
SOFTWARE
Bi-directional
Communication
Power Monitoring
Shutdown
Software

MINUTEMAN

CP SERIES

TRUE ON-LINE
500VA to 10KVA
Starting at $899

MINUTEMAN
POWERMIND SERIES
LINE-INTERACTIVE
600VA to 1250VA
Starting at $579

MINUTEMAN
ALLIANCE SERIES
STANDBY AND
LINE-INTERACTIVE
300VA to 750VA
Starting at $159

MINUTEMAN
AUTOMATIC VOLTAGE
REGULATOR

650VA to 1800VA
Starting at $149

All models available
in 120V, 220V, 50Hz or
60Hz versions
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Too many companies go out into the
hazardous world of business with the
wrong UPS protection, or none at all.
At MINUTEMAN, we know that differ-
ent systems face different dangers.

That's why MINUTEMAN offers
five different safeguards, the most
comprehensive line in the industry.

Like the new MINUTEMAN
LANMASTER power monitoring shut-
down software. It combines all
the features of similar competitive
products and features the most
sophisticated diagnostic techniques
available.

Or the MINUTEMAN LINE-INTER-
ACTIVE MODELS, the most economical
protection of their kind on the market.
Each comes with a MINUTEMAN
Platinum Protection Plan covering up
to $25,000 and a two-year warranty.

So call MINUTEMAN today. Our
skilled professionals worldwide are
ready to answer your questions and
help you find the perfect UPS for
your system.

MINUTEMAN. It's all the protection
you need. Whatever you need.

UNINTERRUPTIBLE POWER SUPPLIES

(800) 238-7272

© 1993 Para Systems, Inc.
1455 LeMay Drive

Carrollton, Texas 75007
(214) 446-7363 fax (214) 446-9011
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Pentium Out-Powered
sults are clear: It's faster than a Pen- Who's Got the Ed e?

tium. The MPC601 is 1.44 times faster Multiprocessing r Both the Pentium and PowerPC were designed for
than the Pentium on numeric sorts, up .‘ &(\\ use in symmetric multiprocessing systems.
to 4.7 times faster on bit-field opera-
9 LS A K. s ! P Power consumption 'Y At 66 MHz, the Pentium requires 16 W while the
tions. We tested it using the YARC PowerPC needs only 9 W
Systems’ (Newbury Park, CA) Power- L
Card. a PowerPC development board Installed base Pl The Pentium will run 386/486 binaries, while the PowerPC
for Intel-based PCs. of native code Ll runs only IBM POWER architecture natively at this time.
The MPC601 showed poor results o . . g .
for the transcendental calculations due st 72 The PowerPC is expected to cost about each in quanti-
g S i ) n p ! o r“ ties of 1000; the Pentium costs about $965 each in quanti-
1o the tact that the YARC Systems ties of 1000
software is using unoptimized tran- ’
scendental libraries. These numbers Complexity of 72 Because it runs cooler, the PowerPC requires less in the
should improve when the optimized systems design E way of fans, heat sinks, and enclosed air channels.
libraries are available.
A better indicator of the MPC601’s Performance Early benchmark t(_asts show the PowerPC _nmning abo!n
o £ 1.5 to nearly five times faster than a Pentium, depending
number crunching power can be seen % q
" . R on the operation.
in the emulated floating-point and
simple FPU tests: The ratios varied Market acceptance K The Pentium has a huge advantage in being the heir to the
trom 1.53 times faster (FPU é‘\ 386/486 dynasty.
operations) to 3.16 times faster . .
(emulated floating-point). Expandability N]ost Pe:'hum sy:te;s :esig;sc allosvtv CPU upgrades. No men-
YARC Systems, which makes Ll tion yet of expandable PowerPC systems.
MPC601 development tools. ran the Scalability 2 @ Both the PowerPC and the Pentium are fully scalable
BYTE DOS low-level CPU and FPU E - processors.
benchmarks on one of its MPC601 de- '
velopment systems. The development

system consists ot a 60-MHz MPC601

processor on either a NuBus or an ISA on the MPC601. A 50-MHz version of the benchmark code with maximum
expansion board, and GNU C cross- the board is available. Operating-sys- optimizations in effect.
compiler and linker running natively tem hooks allow the processor to write The same benchmark code was run
The YARC Systems’ 1/0 to the host on a Pentium system with 16 MB of
PowerCard is a $5000 computer’s disk RAM, 256 KB of processor cache. and
development platform for or screen. This a 510-MB SCSI drive. Two timing
the PowerPC. It features setup lets you use runs were made, first with Microsoft's
an MPC601 and 16 MB : 8
of enhanced DRAM. A C vour host com- beta March Windows NT compiler and
compiler and debugging puter to write, then with the Borland C++ 3.1 compil-
tools for both DOS and compile, and link er. using 32-bit operations.
::f:;:_arma;nmm C programs on The results are shown in the graph
is in the works. the MPC60T. below. Note that these graphs show the
The GNU C ratio of the GNU C MPC601 results di-
compiler was vided by the corresponding Pentium
used to compile results for each compiler.
MPC601/Pentium
Performance Comparison 4 Worse Microsoft compiler  Better p 4 Worse Borland compiler Better P

Numeric sort

Bit-field operations
Emulated float

Simple FPU operations

Transcendental FPU
operations

Pentium = 1

= Pentium = 1

1 2 3 4 5 1 2 3 4 5

The MPC601 easily outguns the Pentium, based on preliminary results of BYTE's low-level benchmarks. The graphs compare the results of a 60-MHz Pentium and a
60-MHz MPC601 The bars show the ratio of the MPC601 results divided by the Pentium results for each piler, where the Pentium results = 1. In all cases but the
tr tati the MPC601 performed 1.44 to 4.7 times faster than a Pentium at the same clock speed. The transcendental numbers are low due to
the preliminary fonn of the YARC Systems' floating-point library. Higher numbers mean better performance.
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Power Packed Upgrades.

POWER SUPPLIES SOLID-STEEL CASES CPU COOLER

“The premier power-supply maker”

John Dvorak, PC Magazine, March 30, 1993

“The only company to go to for a power supply’
Jerry Pournelle, Byte, April 1993

STANDARD UNITS

These UL/CSA approved, fully tested power
supplies are the best basic units available.
STANDARD 205 SLIM .....cccommsunecsessseserens $89
STANDARD 220 DESK/TOWER........... $89

ULTRA-QUIET UNITS

Unrattle your nerves with
a Silencer power supply,
recognized since 1986 as
the industry’s quietest.
They're cooled by custom,
high-efficiency fans that
are virtually inaudible!

A must for home office or multimedia applications.
SILENCER 205 SLIM .....cooummumsssmsssssnssnns $119
SILENCER 220 DESK/TOWER ......... $129
SILENCER 270 DESK/TOWER ........... $179

HIGH-PERFORMANCE UNITS

d

NOISE LEVELS (db)

100%
50%
5%

ORDINARY SILENCER
POWER SUPPLY POWER SUPPLY

88848 ¢

BABY DESK
TOWER VoAl R

Upgrade your computer with one of our premium
Turbo-Cool power supplies—the choice of PC
professionals. You'll get 50% - 100% more power,
built-in line conditioning, super-tight regulation,
ultra-clean output, a high-capacity ThermaSense
variable-speed fan (300W models), UL/CSA/TUV
approvals, and a no-hassle 2-year warranty! Ideal
for high-end workstations and network file servers.
TURBO-COOL 300 SLIM/BABY ......... $169
TURBO-COOL 300 DESK/TOWER ... $189
TURBO-COOL 450 DESK/TOWER ... $349

Give your computer a professional, high-tech look
with one of our premium-quality, American-made
all-steel cases. They’re rigid—unlike light-weight
imports—so motherboards; cards, and drives are
always properly aligned and grounded. And, with
up to 18 drive bays, they offer real expandability!
Ideal for commercial and industrial applications.

CASE SPECIFICATIONS

Desktop Tower Monster

Exposed Drive Bays: 3 6 13
Total Drive Bays: 5 8 18
Motherhoard Capacity: ! 1 2
Power Supply Capacity: 1 1 2
Cooling Fan Capacity: 2 3 6
Filtered Air Inlet: Yes Yes Yes
Lockable Front Door: Yes No Yes
Professional Controls: Yes Yes Yes
All-Steel Construction: Yes Yes Yes
Beige or Black Finish: Yes Yes Yes
Meets FCC-B Specs: Yes Yes Yes
Made in USA: Yes Yes Yes
SOLID-STEEL DESKTOP CASE......... $295
SOLID-STEEL TOWER CASE ............ $395
SOLID-STEEL MONSTER CASE........ $895

It’s a fact. 486 chips run hot, often exceeding 185!
Now, you can cool your 486 to a safe 85°-95F with
our popular CPU-Cool. It prevents random system
errors and other heat-related problems. Consists of
a mini-fan embedded in a sculptured heat sink that
easily mounts on the CPU. Powered by a spare
drive connector. Effective, inexpensive insurance!

= cools CPU 70°- 100F

m prevents system errors

m adds years to CPU life ol

m thinner, quieter, and rate
better-built than cheap . -
imported imitations. -

m safe, simple installation Gucoo.  cavgon

CPU-COOL $29

REDUNDANT POWER

Eliminate the risk of network downtime or data loss
due to power supply failure with the TwinPower 900
redundant power system. It delivers high-capacity,
fault-tolerant power to your entire network server.
Consists of two Turbo-Cool 450 power supplies
in parallel, utilizing a special power-management
interface module. A must for mission critical LANG.
m 900 watts peak power ,
m 100X more reliable g
than a single-unit
w load-sharing design
m hot-swap capability
m allows dual UPSs N
m monster-case compatible -
TWIN-POWER 900 ...cooovvvnvcrccscssscsssonae $995

CPU TEMP ( F)

PC POWER & COOLING, INC.
5995 Avenida Encinas, Carlsbad, CA 92008 ¢ (619) 931-5700 © (800) 722-6555 * Fax (619) 931-6988

Most orders shipped same day. We accept Visa, MC, COD, or PO on approved credit. Turbo-Cool, TwinPower and CPU-Cool models guaranteed for 2 years. All other products guaranteed for I year.
Hours: 7 a.m. - § pm. (PT) Mon. - Fri. Silencer, Turbo-Cool, ThermaSense, TwinPower, and CPU-Cooi are trademarks or registered trademarks of PC Power & Cooling, Inc. ©1993 PC Power & Cooling, Inc.
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significant bits are assigned to the lowest
address) being the default. The MPC601’s
ability to handle little-endian byte ordering
lets it support Intel processor-based oper-
ating systems and applications.

Software Issues

Now more than ever, users buy a comput-
er as a solution to a specific task, choosing
the best mix of hardware, operating-system
features, and applications. The Pentium
has a significant advantage here. It runs
three operating systems (DOS/Windows,
Unix, and 0S/2), and it enjoys a huge ap-
plications software base created over the
years. If you need software to handle a
job, chances are a DOS or Window+ ap-
plication is available for it (see “Pentium
Out-Powered” on page 64).

For the MPC601 to succeed, it faces an
uphill battle against user inertia. The
MPC601-based computers that roll off the
assembly line must provide two things.
First, they must run a familiar operating
system. While users will unhesitatingly
spring for faster hardware, they are reluc-
tant to reeducate themselves on a new in-
terface with a new command structure.
Second, these computers must have a body
of ready-to-go applications software in na-
tive PowerPC code, preferably trusted
brand-name products.

This application problem goes deeper,
however. Apple and IBM have the tools
to port their operating systems. But third-
party developers need MPC601-

The MPC601 (left) is a much smaller chip than the
Pentium due to several factors: it uses a 0.65-micron,
four-layer metal CMOS process to pack 2.8 million
transistors onto a die only 11 mm square. Intel’s 0.8-
micron three-layer metal BICMOS technology limits the
Pentium’s 3.1 milfion transistors to a die that’s 16.6 by
17.6 mm in size. The MPC601’s smaller die helps
reduce the cost of its manufacture.

and a PowerPC simulator. These toals run
on RS/6000 workstations.

Apple, however, appears to have its job
cut out for it, because all Macintosh soft-
ware—from Apple’s own operating sys-
tem and firmware to all third-party appli-
cations—is 680x0 code. Apple’s efforts
to preserve its existing software base while
simultaneously upgrading the Mac oper-
ating system to the MPC601 illustrate how
complex the migration task to the MPC601
can be.

Apple’s first MPC601-based comput-
ers will be mid- and high-end Macs. To
avoid jeopardizing sales of existing 680x0-
based Macs, an upgrade path is in the
works. Owners of Ilvx, IIvi, Centris 610,

Centris 650, and Quadra 800 systems will
be able to upgrade them to MPC601 sys-
tems. Upgrades for other Macs are being
investigated.

The PowerPC boots using a hardware-
specific System Enabler and runs System
7.1, just like a 680x0-based Mac. Like its
predecessors, the PowerPC operating sys-
tem still uses cooperative multitasking,
because the preemptive, multitasking mi-
crokernel is still under development. While
the first MPC601 Macs will have NuBus
slots, Apple has stated that future Power-
PC Macs will incorporate Intel’s PCI (Pe-
ripheral Component Interconnect) bus,
which is becoming an industry-standard
bus for high-end PCs.

Compatibility Crucial
Backward compatibility with existing ap-
plications binaries based on the 680x0 is
possible using a 68LC040 emulator im-
plemented in software. The emulator does
not support FPU or MMU instructions. In-
stead, floating-point calculations should
call the SANE (Standard Apple Numeric
Environment) traps or use MPC601 float-
ing-point instructions. Only the operating
system—not the applications—should
program the MMU. Apple hopes to have
the emulator execute 680x0-based bina-
ries at comparable Quadra 700 rates (i.e.,
equivalent to a 68040 processor clocked
at 25 MHz). This performance will vary
depending on the application. According to
Apple, 90 percent of the 600 ap-

specific development tools so [ GGG plications tested on the emula-

that they can create applications
software using native MPC601
code. Long before those Power-
PC computers ship, developers

Operating-System Support

tor worked. However, as any
0S/2 or NT software engineer
will tell you, that last 10 percent
might be the most difficult of all

need to be porting or writing ap-
plications software. Besides soft-
ware publishers, companies that
have written their own custom
in-house software would con-
sider purchasing MPC601-based
computers only if sufficient de-
velopment tools become avail-
able.

As far as operating systems
go, the MPC601 promises to be
a culturally diverse processor.
No less than six operating sys-
tems are planned or in the works
(see “Operating-System Sup-
port”). In terms of applications
software, the MPC601 has an in-
stalled software base in that it
can run existing POWER appli-
cations. Also, Motorola offers a
suite of development tools, in-
cluding C and FORTRAN com-
pilers, a source-level debugger,
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AIX 1BW's implementation of Unix is used on IBM workstations,
and an MPC601-native version will serve as the foundation for the
PowerOpen environment. An emulator will allow AIX to run 80x86-
based DOS and Windows applications.

Powe|0pen The PowerOpen Association’s specification is
based on AIX. An optional MAS (Macintosh Applications Services)
architecture will let PowerOpen run 680x0- or MPC601-based Mac
applications.

0S/2 iBws multitasking operating system is expected to
appear on the MPC601 in 1994.

Pink The 1995 shipping date for Taligent's operating system is
so distant that its effect on the outcome of MPC601’s acceptance
is negligible.

Solaris This flavor of Unix from SunSoft, a subsidiary of Sun
Microsystems, has its own GUI and will be ported to the MPC601
with Motorola’s assistance. It will be available in 1994. An MPC601-
native version of WABI (Windows Application Binary Interface), an
emulator that allows Unix systems to run 80x86-based DOS and
Windows applications, will be available as an option.

System 7 Apple will port its cooperative multitasking
operating system to the MPC601 next year.

to achieve.

This performance level is pos-
sible because as much as 60 per-
cent to 90 percent of a Mac ap-
plication’s time is spent in Mac
Toolbox code. Toolbox code
provides basic services (e.g., file
and sound 1/O, event process-
ing, menu handling, and window
drawing), and it is located in sys-
tem software. Apple plans to im-
plement some of the most heav-
ily used Toolbox traps in native
MPC601 code. This means a
680x0 binary actually spends a
major portion of its time in na-
tive MPC601 code, yielding rea-
sonable performance. Apple is
considering implementing the
text-drawing engine, Quick-
Draw, QuickDraw GX, portions
of QuickTime, and SANE as na-

tive code. ,
continued
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WATCOM™ SQL for Windows
by WATCOM

WATCOM™ SQL for Windows is a complete

EWATCOM

client/server DBMS including a standalone sin-

gle-user SQL database server. WATCOM SQL for For e
Windows allows you to develop and deploy single-

user standalone applications, and to develop

applications for use within the WATCOM SQL b
Network Server Edition. WATCOM SQL for

Windows includes support for the Microsoft Open

Database Connectivity (ODBC) standard for database applications.
List: $395 Ours: $299
FAXetera # 1683-0013

BEST SELLERS!

ABC FlowCharter 2.0 $359 ED for Windows $169
ADS Diagrammer 2.0 $239 EDT+ $199
Artfud Two $266 Gauss-386i CALL
AT BiosKit $129 1IBM OS/2 Upgrade $99
Borland C++ & Logic Gem $83

App. Framework $549 Micro-Scope $399
Blinker $259 Mg visual C++ Standard  $137
g?:l/z\rl‘iews (S:‘:l‘; Professional $289
e e $20 Version Upgrade $129
CA-Clipper Comp. Upg. $149 Mult‘i:-g:ll:. Upgrade s;gg
mm%&m :5123 OPTLib for DOS/Win/0S/2 $189
CHARTIST-2 s75 OPTLink for Windows 8315
Codewright $229 ProBas 5.5 $149
DaDisp 105 $899  Rescue S50
Dan Bricklin's Demo II $214 -RTLink Plus $399
DataBoss C $359  SQA: Manager-Win $799
DeScribe Word Proc. for 05/2 $299  SQA: Replay 0S/2 $50
Do-Dot $140 WATCOM C/C++°2 v9.5 CALL

ProBas 5.5
by TeraTech

ProBas has 938 routines to make your pro-
grams faster and more professional. Includes
routines for: Virtual screens, a complete GUIL
file compression, extended/EMS support.
improved file 1/0, mouse. windowing, sorts.
string documentation. No royalties. Requires
QuickBasic. Basic PDS 7, or VB for DOS.
Hard disk required. 3-5 MBS.

List: $195 Ours: $168
FAXcetera # 2994-0002

Allegro CL/PC
by Franz. Inc.

ALLEGHOG

PR

An object oriented development system for
Microsoft Windows. Allegro CL/PC is based
on Common Lisp. a unique and powerful
programming language. and includes
CLOS. the Common Lisp Object System.
Allegro CL/I'C offer advanced development
tools that enhance programming productiv-
ity In an integrated user-friendly environment. Allegro CL/PC
also contains an integrated runtime generator with royalty-free
application delivery.

List: $995 Ours: $885
FAX.etera # 3010-0001

Multimedia Toolbook

by Asymetrix

Complete Multimedia Authoring.

Create your own multimedia applications for
MS Windows. Simple interface and set of ready-
to-use multimedia objects make it the fastest
and easiest way to develop multimedia apps.
This award-winning tool provides a complete
package versatile enough to develop new applications or put a new face
on existing ones, with no runtime fee.

List: $695 Ours: $529
FAXcetera # 2776-0005

L
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@+E Database Library -
(QELIB)
by Q+E Software

Q+E Database Library provides com-

plete database connectivity to

Windows and 0S8/2 applications i

using Dynamic Link Libraries. QELIB

can read. insert. update. create or delete database records for the fol-
lowing formats: Oracle. dBASE. SQL Server. Sybase. DB2. Paradox.
INGRES. AS/400 (SQL/400). Btrieve. Excel. INFORMIX. NetWare SQL.
and many more. Gateways supported include: IBM DDCS/2. Micro
Decisionware. Sybase Net-Gateway. and Gupta SQL Network.

List: $399 Ours: $339
FAXcrera# 2625-0003

MATLAB®4.0 for 386 Windows
by MathWorks

A high-performance, interactive numeric computa-
tion and visualization environment that combines
hundreds of advanced math & graphics functions
with an easy-to-use and flexible high-level lan-
guage. The open system architecture enables
users to view the pre-packaged functions. cus-
tomize them as needed, or add new functions. MATLAB toolboxes are
available to extend the power by providing leading-edge algorithms and
functions developed by renowned experts for specific applications. For
technical information call 508-653-1415; to order call 800-445-7899.

List: $1695 Ours: CALL
FAXcetera# 1695-0002

Essential Graphics Chart™

for Windows
bv South Mountain Software

Essential Graphics Chart for Windows lets you . ’v
turn your data into charts and graphs that
make an immediate visual impact. Features
include: DLL-works with anv Windows APl
compatible language. 2D bar. 3D bar. legends

for all chart tvpes. real-time charts. true per-
spective and rotational capability. No Royalties.

List: $399 Ours: $299
FAX ctera # 2089-0017




(€)uaranteed BeSt Prices!

Lahey F77L -
FORTRAN Compiler
by Lahey

Version 5.01 includes FORTRAN 90 features:
ALLOCATABLE Arrays. CASE Constructs.
Cvcle and Exit. Construct Namnes, and many
other new features. Package includes Editor.
Makc Utility. Profiler. Debugger, SLR Linker,
Opus Make. Video Graphics. and Excellent
Diagnostics. 386/486 users have the option
of generating 32-bit instructions.

List: $295 Ours: $259
FAXcctera # 1476-0001

WindowsMAKER
Professional 5.0 %Q&
by Blue Sky Software 104,,

Next generation of the most powerful C/C++ Cude
Generator and Prototyper for Windows 3.1. NT &
Win32s. The faslest wav to create full-featured
Windows apps. This product stands out. does
everything—even a toolbar can be created with 1
click! Test run your design. make changes interac-
tively, generate code for multiple platforms—ANSI C, MFC, OWL. etc.; widest
comnpiler supporf in industry. TrueCode technology - user code is 1007 pre-
served. Highly reconinended!

List: $995 Ours: $839
FAXcctera # 2602-0003

CA-dBFast™ for Windows 2.0 —
by Computer Associates CAdBEast

The complete standalone dBASE/Xbase develop-
ment language for MS Windows. Create fast. |
powerful. easy-to-use graphical applications with
over 200 extensions to the dBASE Il PLUS lan- |

guage. It also includes an Interactive editor.

compller. and linker. Challenge your creativity

and imagination! Design muitiple windows. pull-

down menus. check boxes, list boxes. radio buttens. bit-map pictures.
and more!

List: CALL Ours: CALL
FAX(cetera # 1004-0003

oy

0S/2 2.1
Z 9 by IBM

0S/2 v2.1 lets you take advantage of the award-

winning features found in v2.0 and increase vour

productivity with new enhancements. Includes

support for MS Windows v3.1 applications includ-

05/2 ing enhanced mode and full 32-bit graphics

N - engine. Adobe and TrueTvpe Font support gives

you the best of both worlds. WIN-OS/2 setup icon

allows changes to default values of all Windows applications. Start your DOS
and OS/2 apps from a WIN-OS/2 Desktop!

List: $249
Upgrade List: $199
FAXcetera # 3142-0009

Ours: $139
Ours: $ 89

PRODUCT OF THE MONTH

Microsoft Visual Basic 3.0

by Microsoft Corporation

New Version 3.0! Now with buiif in data access,
OLE 2.0 and more! Program for Windows the
fast, easy way with MS Visual Basic for Windows,
Standard Edition. A visual development enviro-
ment, flexible programming language, and now

access to your data make this the most productive
way to go from initial idea to impressive application.

Standard
Version Upg.

List: $199 Ours: $139
List: § 49 Ours: $ 45
Comp. Upg. List: $ 99 Ours: $ 95
Prof. Edit. List: $395 Ours: $217
FAXcetera# 1269-0033

CA-Clipper 5.2

Competitive Upgrade .
by Computer Associates CA-Clipper
Yes. the newly released CA-Clipper version

h el
tu
5.2 is being offered to Xbase language
product owners at the low retail price of
$199. This competitive upgrade is avail-
able for a short term only! What a great
opportunity to get the power of CA-Clipper.
at a super price! And now when you buy,
get your choice of dBFast. Clipper Tools or dBASE Compiler Kit—FREF
from CA when you register!

List: $199 Ours: $149
FAXcetera # 5400-0001

Dan Bricklin’s Demo II
by Lifeboat Software

Experience for vourself why 30.000 peo
ple have made Demo 11 3.0 the leading
tool for producing program proto
types, demonstrations. and tutorials.
Demonstrate commercial software to
potential customers without shipping live software. Produce eftective
tutorials that interactively teach product. Create computer based train-
ing for a fraction of the cost of dedicated CBT authoring software.

List: $249 Ours: $215
FAXcetera # 0233-0003

MS Visual C++ with NEC . PN
CD-ROM MultiSpin™

MS Visual C++ s the next gencration
successor to the popular Microsoft C/C++
development system. The NEC CD-ROM
MultiSpin is a portable CD-ROM Drive
that delivers!

Visual C++ Prof. w/CD-ROM

List: $1033 Ours: $649 ' L
Upgrade w/CD-ROM

=)
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List: $777 Ours: $529 e
Competitive Upgrade w/CD-ROM -
List: $837 Ours: $589

FAXcetera # 1269-0050
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.7‘ are High C/C++
‘MetaWare, Inc. RN

W RELEASE! High C/C++ version 3.1,
e'é 32—bit compiler is shipping.
es a 32-bil source-level debugger. and
. Applicatlion Developers Kit for
The “Incremental Strengths” fea- Tl
gradual migration from C to C++
k at a time. High C/C++ provides
NSI conformance, eight levels of
imization and a full implementation of C++ templates.

. $795 Ours: $669
ctera # 1590-0008
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VMData
by PocketSoft, inc. POCRET

VMData for Windows is a DLL thal manages up
10 123 MB of dynamic data. Eliminates annoy-
ing slowdowns commonly seen in 386
Enhanced Mode when programs use large
amounts of dynamic data. and eliminates oul-
ol-memory problems in Standard Mode.
Provides superior run-time performance and
ensures that your program is a good citizen
under the Windows environment.

List: $495 Ours: $359
FAXcetera # 1987-0005

VMDuta

osoft Test
ndows v2.0 d &
osoft Corporation

S 3 is an automated testing tool designed Y

elp developers create high quality Windows | E

ations. You can experience the following ben- =

of automated testing: consistency, accuracy C
qoqhness Perform the thorough testing

mplex applications require. with minimal impact on your sched-
ovides a user interface editor to design custom dlialogs for test

A user can enter parameters so that the same tesl case can be
. umber of times with different input.

st: $495 Ours: $399

=~
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BASIC Network Library
Network C Library

by Automation Software
Consultants. Inc.

The most comprehensive libraries available for

NetWare software development. supporting all

versions of advanced NetWare including 3.11.

asa  Over 450 C functions and 300 BASIC func-

tions. Include any features from (he NetWare

cammand line utilities and menu utilities in your C or BASIC program.
No licensing hassles. C library source code available.

BASIC Library List: $265 Ours: $229
C Library List: $295 Ours: $259
FAXcetera # 1004-9201

Xcetera # 1812-0001
B

ApcoM | T WICOMCIC?

CoriCee g

C/C++" is a professional, multi-platform

C++ development system support-

1g 32 bit extended DOS. 05/2 2.x.

~ Windows 3.x. Windows NT. Win32s, and

oCAD ADS/ADI. The complele toolsel

es: C and C++ optimizing compilers. royalty-free DOS extender

M/l support. licensed components from the Microsoft Windows

j: DK. interactive source-level debugger. linker. profiler. Supervisor

eculing 32-bit applications and DLLs under Windows 3.x. 32-bit

run-time libraries for extended DOS. 0S/2 2.x. Windows 3.x and
ndows NT. and much more.

: $599 Ours: $349
AXciera # 1683-0003
!

PROTOGEN 3.0
by ProtoView Development

RIT061)
P 3_7 NEW VERSION! The industry standard
foe : for code generation and prototyp-

ing Windows applications. Develop the
p user interface of your application using
| Visual prototyping methods. ProtoGen gener-
- s ales expert level. commented code for ANSI C.
: > Microsoft NT Win32. All generators included!
[ | User Cocle is preserved from one generation 10

the next. IU's easy and fasl.

: $99 Ours: $89
.‘ R cetera # 2553-0002

Multi-Edit Professional
by American Cybernetics

A richly featured. easy-to-use prograin
mer’s lext editor. Multi-Edit’s flexibilily
and sheer power combine to provide you
wilh unparalleled productivity. Features
iuclude: intuitive user interface, mouse support. syntax highlighting.
cross directory multiple file search AND replace. color templates. and
much more! Finally. a text editor that thinks like a programmer! Free
demo disk available.

List: $199 Ours: $139 ORDER "
FAXc:tera# 1846-0001 - Version7.0 e
a NOW! —-—
-

GUARANTEED BEST PRICES!
(Call for Details)

To order call: 800-445-7899
Corporate (CORSOFT): 800 422-6507
FAX: 908 389-9227

International: 908 389-9228
Customer Service: 908 389-9229

For more information on the

products featured on these pages call-
FAX.:®: 908 389-8173

1163 Shrewsbury Avenue
Shrewsbury, NJ 07702
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Translation Tool Ports Programs in a Flash

Echo Logic (Holmdel, NJ), which is a
spin-off company from Bell Labs, of-
fers a unique translation tool that can
help some software publishers who now
lack the time or resources to make the
move to the PowerPC quickly. The prod-
uct, called FlashPort, is a binary trans-
lator: it reads the original application
binary and converts its instructions into
equivalent binary instructions for the
target processor.

FlashPort’s analyzer program first
loads the application into memory and
performs the necessary setup and ad-
dress relocations. The analyzer then re-
lies on the reconstructed jump table to
trace procedures within the code. The
tracing operation performs extensive
code analysis to determine the effect of
the procedure’s code on the program
environment. These effects are added
to a database that the analyzer uses as it
scans and rescans the binary. A “hints™
file, along with the database, provides
supplemental data to the analyzer to help
it when a code ambiguity is detected. A

Macintosh Software Architecture for the PowerPC

code ambiguity occurs due to insuffi-
cient information or unique code struc-
tures. For example, the hints file con-
tains templates for all the Mac Toolbox
traps.

Next, FlashPort generates a repre-
sentation of the application in an inter-
mediate object format. This intermediate
image is then processed using dead code
removal, and a back-end code generator
performs hardware-specific optimiza-
tions. Code generators for MPC601,
Mips, and SPARC processors are avail-
able. Finally, this code is linked into a
stand-alone application. Echo Logic’s
goal is to have translated binaries exe-
cute three to four times faster than those
emulated on the PowerPC.

Currently, FlashPort is only available
on IBM RS/6000 workstations. A na-
tive MPC601 version is planned. Since
it piles everything into memory. Flash-
Port’s resource demands are consider-
able: The workstation should have 64
MB of RAM. It should also have a 400-
MB hard drive and 250 MB of swap

| The structure of the Mac
software is being designed 1o
support both 680x0 and

PowerPC processors. A “fat™

I MPC601 code fragment

I resource can encapsulate both
R l i A b | 680x0 and MPC601 code. The
descriptor routine descriptor tells the Mac

(I/)erulin_g' system what

680x0 record pointer

MPC601 record pointer

or

File's data
fork

Code resource 0

il

680x0 code
680x0 code resources
Nonexecutable
MPC601 code resources
fragment

File's resource

instruction set architecture the
resource uses (680x0,
MPC601, or both). A “far”
binary is a Mac application
file that could run on a 680x0)-
hased or MPC60!-based Mac.
The file's resource fork
containy the jump table (code
resource 00), any 680x0-code
resources, and nonexecutable
resources, such as icons, dialog
hoxes, and window
information. The data fork

Fat resource

Why won't all the Toolbox routines be
implemented in native code? Two reasons:
The delay to market for a PowerPC Mac
would be prohibitive, and it might com-
promise compatibility with 680x0 appli-
cations. Ultimately, the entire Toolbox will
be converted to native MPC601 code at
an unspecified time in the future.

This solution means that the PowerPC
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Fat binary

contains MPC601 code

Sfragments.
Mac operating system is constantly per-
forming an intricate dance between the
680x0 and the MPC601 environments. A
Mixed Mode Manager handles context
switches between the two instruction set
architectures. In most cases, the Mixed
Mode Manager can transparently deter-
mine if it must perform a context switch.
However, in some situations (e.g., calling

space (for virtual memory).

The Echo Logic engineers ported the
BYTE low-level Mac benchmarks,
which are a mixture of C and assembly
language, to the RS/6000 in just under
2 hours. The process isn’t automatic:
The engineers assisted the analyzer in
resolving a number of ambiguities by
adding information to the hints file and
asked for some source code details sur-
rounding a trap. Nevertheless, the
benchmark application started the first
time on the RS/6000, which was run-
ning the Mac OS using a FlashPort
translation of the Mac Toolbox. No tim-
ing information was available because
floating-point operations were disabled.
At the time, Echo Logic was rework-
ing the SANE (Standard Apple Nu-
meric Environment) extended 80-bit
data types with POWER's 64-bit data
types. (FlashPort can translate applica-
tions that use FPU instructions for float-
ing-point math.) However, the disk 1/0
values were correct, and the video tests
worked flawlessly.

an external routine), a developer might
need to supply a transition vector that de-
scribes to the Mixed Mode Manager what
instruction set architecture the routine is
written in, so it can handle the switch. It’s
obvious that applications can run at peak
speeds by reducing the overhead of the
Mixed Mode Manager.

To this end, Apple is encouraging de-
velopers to “go native” by writing their
applications in MPC601 code. Apple esti-
mates that native MPC601 applications
should run two to four times faster than a
33-MHz Quadra 950. Aldus confirms this,
citing a speed increase of twice that of a
Quadra 950 with the native-code imple-
mentation of FreeHand. Adobe has a mea-
sured speed increase of two to four times
faster than a Quadra 700 for integer oper-
ations, and up to 10 times faster for float-
ing-point operations.

While considerable effort is being spent
on compatibility, Apple is also carefully
revamping the system software to elimi-
nate design compromises introduced by
the 680x0-based architecture. MPC601
code fragments——that can be of any size—
replace the 32-KB code segments. A code
fragment might be an application, a shared
library, or an extension (i.e., the equivalent
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You work hard enough plan-
ning your projects; why not let
Microsoft” Project 3.0 for Windows'
help you make it easier?

With clear graphs, you’ll be
able to sce and communicate your
project even better—from the tiny
details to the big picture.

Changes? No problem. For
every revision you make, Microsoft
Project helps you see how it will
affect the entire job.

Assigning a new job? Just
click the People button. Want to
know who’s doing what, when?
Microsoft Project can help you
keep track of everyone.

And if you need to get off to
a fast start, use PlanningWizards
to guide you step by step. Soon,
you’ll have great-looking, easy-to-
read reports that make all your
plans perfectly clear.
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IBM/Apple/Motorola:
An Industry Alliance Bears Fruit

In October 1991, Apple, IBM, and Motorola formed an alliance whose goal was
simple: seize the lead in the desktop computer industry. The trio had tremendous
resources that could be brought to bear on the problem. IBM's research teams and
chip design expertise are second to none. Motorola has its own crack chip design-
ers as well, not to mention its recently completed half-billion-dollar MOS1 1 sub-

micron fabrication plant in Austin, Texas, which is capable of mass-producing

high-density chips. Apple has Taligent's Pink, an advanced object-oriented operat-

ing system, to offer. With resources like these, expectations run high for the suc-

cess of the PowerPC.
But the IBM/Apple/Motorola alliance goes beyond just the PowerPC processor.
The short- and long-term goals of the group are as follows:
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Consolidate R&D on future software technologies. Owned
Jointly by Apple and IBM, Taligent will craft Pink into a plat-
form-independent operating system. Another Apple/IBM com-
pany, Kaleida, will handle multimedia development and data
standards. Taligent’s product is not expected until 1995, while
Kaleida’s ScriptX, a cross-platform multimedia authoring lan-
guage, goes into beta testing soon.

Promote open systems. PowerOpen will let users work on a
Unix system while simultaneously using character-based Unix ap-
plications, OSF/Motif-based Unix applications, and Mac applica-
tions. In May, PowerOpen was demonstrated operating on four
different workstations. PowerOpen is planned to ship by the end
of the year.

Construct new processors. The alliance would design and
manufacture a new set of RISC processors, termed the PowerPC.
The PowerPC chip would serve as the hardware foundation for
PowerOpen systems, and the next generation of desktop and
workstation computers from IBM and Apple. In the next 18
months, several other PowerPC processors are to be introduced.
The first of these chips, the MPC601, was announced in Novem-
ber 1991. Design and implementation of the chip was to take only
one year. The MPC601 saw first silicon in September 1992—on
schedule. Since the MPC601 comprises the hardware linchpin of
the alliance’s future plans, the timely delivery of these samples
was crucial.

Cut development costs. Although RISC processors are tradition-
ally high priced, the Apple/IBM/Motorola alliance is able to sell
the MPC601 at a price lower than some Intel 486DX chips. It
achieved this by sharing costs and using existing alliance mem-
bers’ technology. Most of the MPC601 processor design was
hased on IBM’s RSC (RISC Single Chip) processor, found in
Model 220 workstations. This decision also provided a ready-
made instruction set for the chip.

The MPC601"s processor bus was derived from one used on
Motorola’s 88110 RISC processor. This bus was chosen because
of its high throughput and multiprocessor support. It would also
allow most bus-interface parts based on an 88110 design to work
with the MPC601 with minor modifications. This spares hardware
designers some headaches and reduces system design costs.

AUGUST 1993

to a plug-in module).

Within the code fragment, portions of
its code and data can be imported (i.e., if
the required information is missing from
this fragment) or exported (i.e., the frag-
ment contains the information and can
share it with other fragments). You can
reference this information by name, al-
lowing run-time binding of code and data,
which promotes both an OOP (object-ori-
ented programming) design and a DLL
mechanism. The convoluted program tra-
jectory taken by the trap dispatcher in the
680x0-based Mac goes away. Instead, the
MPC601 Mac’s ROM code consists of ex-
portable DLLs, and their services are
bound to an application when it needs it.
These DLLs allow native-code applica-
tions to access Mac Toolbox services
faster, and they also lay the groundwork for
the microkernel when it arrives.

To support both 680x0-based and
MPC601-based platforms, it is possible to
create “fat resources” and “fat binaries”
that contain both PowerPC and 680x0
code. A fat resource contains pointers to
680x0 code segments and PowerPC code
fragments. A fat binary is an application
file that contains nonexecutable resources
such as icons, windows, and menus in the
resource fork. Also in the resource fork
are the application’s jump table and 680x0
code segments. The data fork contains
MPC601 code fragments. This allows the
same application to run on both computers.

Going Native

When migrating to the PowerPC, Mac de-
velopers face several choices. They can
do nothing, port the application, or do a
binary translation. In the first case, you
simply stick with the 680x0 development
tools and let the emulator deal with the
application as best it can. In the second
case, some MPC601 development tools
are available for you to port the applica-
tion. Apple promises a developer’s kit this
fall that will contain MPW with A/UX
(Apple’s implementation of Unix), a C
and C++ cross-compiler, and a linker.
A/UX is required because the C compiler
is currently Unix-based. Again, Apple
wants the tools in the hands of develop-
ers as soon as possible, rather than wait
several months for the MPW version of
the compiler. Symantec (Cupertino, CA)
plans to assist Apple in creating MPC601
native development tools. Third-party de-
veloper Metrowerks (St. Laurent, Quebec,
Canada) plans to have ready this fall C,
C++, and Pascal compilers that sport a
Symantec Think-style integrated environ-
ment and that can generate 680x0 code,
MPC601 code, or fat binaries.

continued



uccess. All software
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el developers strive
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for it. Now, Don
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> 5 I Gall was on top of
= the world. Software

& = protection made

o all the difference.
y Especially in
. Europe and Asia.
Sales were four times

better than before. He is
the founding father of
Sentinel — the guru of
software success.

Struggling

Software Sales
One day, trekking through
the coffee fields of Java,
Don ran into his old college
buddy Simon Seagull. “Don,
my sales are well below
expectations.” Simon
explained his plight, “My
software should sell like
yours, Don!” Yet despite
critical acclaim Simon’s
company, SimonSays
Software, teetered on a
financial tightrope. “What'’s
your secret, Don?”

They spent hours
analyzing potential problems.
They looked at everything.

The Key to the Problem
Finally, Don leaned back
and asked the assumptive
question, “What about
protection - are you using
Sentinel?”

Nervously, Simon sipped
his coffee. His hands shaking
as his eyes darted the room.
“No. I didn’t think 1
needed to.”

Don’s chair slid
out from under
him and he crashed
to the floor. Amazed
in disbelief, Don cried, “You
What?!” Grabbing his tattered

== scrapbook, Don
m pulled out photos
b4 of his travels. “Ever

, been to Seoul?

<| ™ Prague? Anywhere?

2% Ten bucks will buy
you anything, even

bootlegged copies of software.”

Don's Road to Success
Thumbing through the
scrapbook, Don shared his
experiences. “Back in the
’80s, I was in your shoes -
beaten, battered
and bruised.” 4
Simon listened.
“Then, after
a heart breaking
trip around the
world, I called the Software
Publishers Association (SPA).”

“I could hardly believe
it. They told me developers
lose billions of dollars each
year. Why? lllegally copied
software. In some countries
there are nine pirated copies
for each legal copy sold.”

I.L.I..

A / money supporting
illegal users.

Others confessed v

Simon was disgusted, “It's just
not fair.”

“That’s why I committed
myself to solving the
piracy problem,”
explained Don.

Simon'’s eyes lit
up. “The dongle!”

1] he shouted. Don

corrected him, “Not just any
dongle — the dongle that
paved the road to success
for over 10,000 developers
worldwide — Sentinel.”

Successful Developers
Use Sentinel
Don pulled a stack of letters
out of his gunny sack. “All
of these people tell the same
story.” Don read about a
successful developer from
California who swears she
wouldn't be in business
without Sentinel. Another
company says protection costs
less than litigation, plus
they don’t have to
= spend time and

they wouldn’t market
products internationally
without protection.

The hours flew by, story
after story, Simon learned
Don Gall’s secret. To succeed

| is to protect. To protect is to

secure with Sentinel.

5

f

o

Why some software sells
more than others. ..

Most Advanced and Widely
Used Dongles in the World
Backed by the world leader
in software protection,
Rainbow Technologies, the
Sentinel Family of hardware
keys is the most diverse and
comprehensive selection
available. For DOS, Windows,
0S/2, Macintosh, LAN, UNIX
and others. They’re simple to
install, and are the most
reliable and compatible
available.

Rainbow offers just-in-
time delivery and the largest
technical support and
engineering staff in the
software protection industry.

Call Don Gall today for
a free copy of “The Sentinel
Guide to Securing

Software.” Or better

yet, ask him for a low

cost Sentinel Evaluation
Kit— complete with a
working dongle!

800/ 852-8569

FOR YOUR FREE GUIDE
TO SECURING SOFTWARE

SellINEL

Securing the future of software

When you need a dongle, you need Sentinel.
The only dongle Don Gall will use.

ARAINBOW

TECHNDOLOGSEIES

International offices are located in the United Kingdom, Germany and France.

© 1993 Rainbow Technologies, Inc. Alt product names arc trademarks of their respective owners.

Circle 125 on Inquiry Card (RESELLERS: 126).

9292 JERONIMO ROAD, IRVINE, CALIFORNIA 92718 & 714/ 454-2100 ® fax 714/ 454-8557




The porting process involves some
tweaks to the source code. You must first
ensure that the application uses only Tool-
box calls to access system resources. Next,
the source code must be ANSI C compli-
ant. You must then eliminate any 68881/
68882 FPU instructions. You can use
SANE traps or native MPC601 instruc-
tions for floating-point math instead. Also,
you’ll have to change the floating-point
data types from extended, which is 80
bits in size, to double double, which is
128 bits. Finally, references to external
code will require the addition of transi-
tion vector information. The MPW de-
veloper’s kit will supply header files that
provide transition vectors for all Toolbox
calls; developers need only add the tran-
sition vector information to code that they
write. This setup should let you maintain
one set of source code while compiling
code for both the 680x0 and MPC601
processors.

From preliminary reports, porting to a
PowerPC Mac won’t be a painful process.
A single engineer at Aldus took only two
weeks to port 500,000 lines of FreeHand
code to the MPC601. One reason that the
job was accomplished so quickly was that
FreeHand’s C code had few idiosyncrasies,
having previously been ported to differ-
ent platforms. Likewise, Adobe is doing
a port of an application written in C++ and
C. The application uses assembly language
in some places for speed, but the Adobe
engineers had prepared for this by writing
C-language analogs of the assembly lan-
guage code. Says Doug Olsen, an Adobe
software engineer, porting to the MPC601
on the Mac is “no harder than porting to
Windows NT.”

Finally, what if you have a Mac appli-
cation that relies on scary assembly lan-
guage code for speed, or you don’t have
tidy C source code? Echo Logic has Flash-
port, a software tool that reads 680x0 Mac
binary code and converts it to the equiva-
lent MPC601 machine code (see “Trans-
lation Tool Ports Programs in a Flash” on
page 70).

Branch Prediction

Moving the Mac operating system and ap-
plications to the PowerPC is an enormous
undertaking. Apple’s plan is ambitious.
It’s attempting to both protect the user’s in-
vestment in 680x0-based software while
streamlining the Mac operating system to
wring the last iota of speed out of the
PowerPC.

Apple is coordinating this operation
with companies that make the developer
tools and applications software. Still, small
developers with limited resources have
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some concerns. Eric
Shapiro, president of
Rock Ridge Enter-
prises, a Macintosh
consulting firm, says,
“This makes soft-
ware development
and testing more |
complicated and
costly for me. Up to
now, if | wrote a pro-
gram and it worked
on several Macs, |
was certain that it
usually worked on
all of them. Because the PowerPC Mac
is quite a different machine beneath the
surface, now I need both a 680x0 Mac
and a PowerPC Mac. I hope Apple lets
developers have reasonable access to Pow-
erPC hardware and development tools.”

Will it be worth the trouble to move to
RISC or will users stick with the existing
Intel-oriented software base? The main-
stream PC is already in a state of change.
First, hardware vendors are facing some
tough decisions. Designing for 60-MHz
or faster processors is so difficult, even
existing personal computer designs are un-
dergoing drastic revisions. Designing a
new system around a RISC processor with
the same clock speed might not be much
more of a stretch. Second, new technolo-
gies using live video, telephony, and real-
time processing will tax the power of to-
day’s processors. As processing demands
escalate, it appears that only RISC proces-
sor technology can muster the horsepow-
er to cope.

CISC processors might be able to hold
the line for a while longer. For the short
term, Intel can pump up the Pentium’s
clock speed, but the system’s complicated
instruction decoder, which must fetch and
process variable-length instructions, even-
tually becomes a bottleneck. Also, ven-
dors considering recompiling their appli-
cation code for the Pentium might just do
it for another processor instead.

So the question really becomes, When
will you move to RISC? The Apple/IBM/
Motorola alliance says the time is now.
And the alliance is providing ample de-
sign and development tools to bolster its
position. This should result in low-priced,
high-powered systems that could change
the shape of the market dramatically. Ap-
ple has gone on record as planning to ship
a million computers next year.

“If the PowerPC Mac prices are aimed
at growing market share rather than im-
proving margins, if they’re fast, and if the
software compatibility is excellent,” says
Shapiro, “then it’s possible that Apple

desktop products.

VENDORS SUPPORTING POWERPC

¢ Chorus Systems will implement with
Motorola its embedded operating
systems on the PowerPC.

* MacroTek makes interface/controller
chip sets that connect the PowerPC to
system buses, memory, and peripherals.

¢ Tandberg Data plans to use the PowerPC
architecture in its next-generation

¢ Tadpole Technology is expected to design
a PowerPC notebook.

could sell that many
systems.” What this
also means is that
existing 680x0-based
Mac prices will un-
doubtedly drop fur-
ther and put the
squeeze on PC-clone
systems.

The combination
of RISC performance,
reasonable prices,
| and familiar software

| might tempt users to
- — switch to RISC. Even
the most eclectic of users will find their
operating system of choice on a PowerPC
system. IBM POWER applications will al-
ready run on the MPC601. Emulators will
run Windows or—via PowerOpen—Mac
applications, and several native-code ap-
plications should be available. For IBM
and Mac users, the initial software invest-
ment might be small.

Interestingly, with readily available
RISC systems, you will be able to pick
and choose your applications software, no
matter what operating system you use. If
the emulators can accomplish this with
reasonable performance, then the real issue
might boil down to the performance of the
applications you prefer. The choice of plat-
form might become less important.

Then again, if you worry less about the
applications, you can focus on other is-
sues. Does the computer set up easily? Can
you plug it into a network without having
a degree in rocket science? Does it sup-
port multiple-network protocols? Will it
let you collaborate with others? In this
case, computer vendors will still differen-
tiate products to cinch a sale. For example,
PowerPC Macs will enjoy the same built-
in network file-sharing, collaboration fa-
cilities and color matching features as their
680x0-based counterparts—while doing
it all faster. Expect IBM to have some en-
hancements for its PowerPC systems, too.
It will be interesting to see in a year if
what’s more important to you is the ap-
plications you use or the computer that the
applications run on. B
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DELL" DIMENSION™ 486/25S
| 486" SX 25MHz SYSTEM
$1,399

FEATURES:

= BUSINESS LEASE®: $52/MO.

» 4MB RAM (EXPANDABLE TO 64MB)
* 170MB (17ms) HARD DRIVE

» UPGRADEABLE PROCESSOR

« 8KB INTERNAL CACHE

= LOCAL BUS VIDEO

= SUPER VGA 10241 MONITOR
(147 1024 x 768, .28mm)

© DUAL DISKETTE DRIVES (3.5" AND 5.25")

* 512KB VIDEO RAM

¢ 4 AVAILABLE 16-BIT EXPANSION SLOTS

2 SERIAL PORTS, 1 PARALLEL PORT, 1 MOUSE PORT
| *150-WATT POWER SUPPLY

* MS-DOS® 6.0/MICROSOFT* WINDOWS 3.1 /MOUSE

DELL DIMENSION 486/33S
i486 SX 33MHz SYSTEM
$1,749

FEATURES:

*BUSINESS LEASE: $65/MO.

® 4MB RAM (EXPANDABLE TO 64MB)
© 230MB (17ms) HARD DRIVE

* UPGRADEABLE PROCESSOR

* 8KB INTERNAL CACHE

* LOCAL BUS VIDEO

* ULTRA VGA 1024NI MONITOR
(1471024 x 768, .28mm, NI}

¢ DUAL DISKETTE DRIVES {3.5" AND 5.25")
* 512KB VIDEO RAM

©2 AVAILABLE EXTERNAL 5.25"
HALF-HEIGHT DRIVE BAYS

® 6 AVAILABLE 16-BIT EXPANSION SLOTS

© 2 SERIAL PORTS, 1 PARALLEL PORT, 1 MOUSE PORT
* 200-WATT POWER SUPPLY

* MS-DOS 6.0/MICROSOFT WINDOWS 3.1/MOUSE

THIS MUST B

DELL DIMENSION 486/33
i486 DX 33MHz SYSTEM
$1,899

FEATURES:

* BUSINESS LEASE: $70/MO.

® 4MB RAM (EXPANDABLE TO 64MB)
© 230MB (17ms) HARD DRIVE

* UPGRADEABLE PROCESSOR

* 8KB INTERNAL CACHE

* LOCAL BUS VIDEO

* ULTRA VGA 1024N; MONITOR
(1471024 x 768, .28mm, NI

* DUAL DISKETTE DRIVES (3.5" AND 5.25")
* 512KB VIDEO RAM

® 2 AVAILABLE EXTERNAL 5.25"
HALF-HEIGHT DRIVE BAYS

® 6 AVAILABLE 16-BIT EXPANSION SLOTS

2 SERIAL PORTS, 1 PARALLEL PORT, 1 MOUSE PORT
* 200-WATT POWER SUPPLY

* MS-DOS 6.0/MICROSOFT WINDOWS 3.1/MOUSE

WHAT'S SO GREAT ABOUT OUR NEW LOCAL BUS DESIGN?
FOR STARTERS, HOW ABOUT UP TO TWICE' THE VIDEO PERFORMANCE? TALK ABOUT FASTER
REDRAWS AND BETTER COLOR. WOW. AND IT'S STANDARD ON ALL SYSTEMS.

More. More. More. That’s all you ever want.
So when it comes to more features, that’s all we

ever give you. Take our newest
Dimension systems, for
instance. They’re packed with
enhancements like an up to 67%
improvement in performance over

support with 16.7 million
colors for better matching

our previous systems, achieved through advanced
memory architecture for high-speed data transfer.
They even have true color

- DAL -
Dimnenision

and real-life image display.
And our Dimension systems come with the

*Test results obtained by Dell Performance Measurement Lab by running BAPCO SYSmark92, and WINBENCH version 3,11 at 800 x 600, 256 colors. System tested: 486/50 configured with 4MB RAM, 170MB IDE HD,
U.S. anly. Some products and promotions not availble in Canada. ®Leasing arranged by Leasing Group, Inc. 80m-site service provided by BancTec Sevvice Corporation. On-site service may not be available in certain remote
registered rademark and i486 is a rademark of Intd Corporation. Dell disclaims proprietary intevest in the marks and names of others. ©1993 Dell Computer Corporation. All rights reserved
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DELL DIMENSION 486/50 ‘ DELL DIMENSION 486/66 l DELL DIMENSION 486/66
' i486 DX2 50MHz SYSTEM i486 DX2 66MHz SYSTEM i486 DX2 66MHz SYSTEM ‘
$2,399 $2,799 $3,099
3 / | ’

‘ FEATURES: | FEATURES: FEATURES:
+ BUSINESS LEASE: $89/MO. | +BUSINESS LEASE: $104/MO. | *BUSINESS LEASE: $115/MO.
« 8MB RAM (EXPANDABLE TO 64M8) «8MB RAM (EXPANDABLE TO 64M8) |+ 16MB RAM (EXPANDABLE TO 64MB)
+ 340MB {17ms) HARD DRIVE « 450MB (12ms) HARD DRIVE * 450MB {12ms) HARD DRIVE
+ UPGRADEABLE PROCESSOR |« UPGRADEABLE PROCESSOR + UPGRADEABLE PROCESSOR
+ 128KB EXTERNAL CACHE + 128KB EXTERNAL CACHE + 128KB EXTERNAL CACHE
| «INTERNAL CD ROM ‘ « INTERNAL CD ROM ] « INTERNAL CD ROM
« ACCELERATED LOCAL BUS VIDEO + ACCELERATED LOCAL BUS VIDEO « ACCELERATED LOCAL BUS VIDEO
* 1MB VIDEO RAM + 1MB VIDEO RAM * 1MB VIDEO RAM
* ULTRA VGA 1024NI MONITOR * ULTRASCAN™ 15FS MONITOR * ULTRASCAN 15FS MONITOR
(147 1024 x 768, .28mm, NI] (15", 1024 x 768, .28mm, NI} | (15", 1624 x 768, .28mm, NI}
* DUAL DISKETTE DRIVES (3.5" AND 5.25") |« DUAL DISKETTE DRIVES (3.5" AND 5.25") * DUAL DISKETTE DRIVES (3.5" AND 5.25")
* 1 AVAILABLE EXTERNAL 5.25" |+ 1 AVAILABLE EXTERNAL 5.25" | o1 AVAILABLE EXTERNAL 5.25"
HALF-HEIGHT DRIVE BAY HALF-HEIGHT DRIVE BAY HALF-HEIGHT DRIVE BAY
* 5 AVAILABLE 16-BIT EXPANS'ON SLOTS * 5 AVAILABLE 16-BIT EXPANSION SLOTS * 5 AVAILABLE 16-BIT EXPANSION SLOTS
« 2 SERIAL PORTS, 1 PARALLE. PORT, 1 MOUSE PORT * 2 SERIAL PORTS, 1 PARALLEL PORT, 1 MOUSE PORT +2 SERIAL PORTS, 1 PARALLEL PORT, 1 MOUSE PORT
* 200-WATT POWER SUPPLY | #200-WATT POWER SUPPLY | *200-WATT POWER SUPPLY
| *M5-DOS 6.0/MICROSOFT WINDOWS 3.1/MOUSE » MS-DOS 6.0/MICROSOFT WINDOWS 3.1/MOUSE « MS-DOS 6.0/MICROSOFT WINDOWS 3.1/MOUSE
* OFFER EXPIRES 8/8/93 | *OFFER EXPIRES 8/8/93 | *OFFER EXPIRES 8/8/93

THE 3 SYSTEMS ABOVE INC_UDE AN INTERNAL CD ROM DRIVE.
NOW YOU CAN PLAY THE HOTTEST MULTIMEDIA TITLES, MUSIC CDs AND THE LATEST SOFTWARE VIDEO

TECHNOLOGY. BUT NOT UNLESS YOU ACT NOW, BECAUSE THIS OFFER EXPIRES 8/8/93.

kind of service and support that has won us tons of ASK ABOUT SAME-DAY SHIPPING ON
customer satisfaction awards. We even have lifetime OUR MOST POPULAR CONFIGURATIONS.

toll-free technical support, TechFax," and second- .

business-day, on-site service.* ML
Order your Dimension systems today. From the

company that gives you more of everything P
Except, of course, price. 800’666’1410

Local Bus Video with IMB Video RAM and 1 28KB Cache. *No other discounts apply. *Prices vaba in the HOURS: MON-FRI 7AM-9PM CT  SAT 10AM-6PM CT SUN 12PM-5PM CT
locations. M$ DOS and Microsoft are registered trademarks of Microsoft Corporation. The Intel Inside logo is a IN CANADA? CALL 800-668-3021. #11EAC



Although they may not realize it,
17 million Windows" users already
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know how to access Unix.

Because they long ago mastered the fine art
of pointing and clicking.

And with PC-Xuware from NCD, that’ all
the skill one needs to access resources in a Unix

network from a personal

computer.

Point and click, there’s
a graphic application using
the same X Window System
technology found in NCD’%s
leading family of X terminals.

Point and click, there’s a character-based
application using VT320 emulation.

All integrated into one package that even
mcludes NetManage’s 100% Windows-based
TCP/IP stack for network access, and our own
XRemote for remote access.

What’s more, by adding one of our NetPack
options you can share and transfer files between
your PC and Unix hosts through client and server
implementatons of NFS and FTP. You can even
access Unix e-mal.

And because you already know how to install
PC-Xware (just point and click), you can be up
and running in minutes.

You can place an order even faster. Just call NCI)
toll free at 1-800-793-7638 and ask for PC-Xware.
A product which brings Windows and Unix together.

And one you already know how to use.

Network Computing Devices, Inc. NG

All and frademarks above are the sole property of their respective owners
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RISC Drives PowerP(C

BOB RYAN

espite the fact that RISC
has demonstrated supe-
rior performance, at least
95 percent of the desk-
top computers purchased on any given
day use a CISC processor. The reason,
of course, is that CISC—primarily in
the form of Intel 80x86 processors—is
far cheaper than RISC and runs most of
the software the world wants to use.
The PowerPC 601 (also known as
the MPC601) knocks away one CISC
advantage—price. It does this using a
mixture of advanced and not so ad-
vanced design features that provides
lots of performance while making the
chip relatively inexpensive to manu-
facture.

A Question of Balance
The MPC601 is first and foremost a
RISC processor. Using the pipeline
concept, it breaks instruction execu-
tion into small stages, thus permitting
it to work on more than one instruc-
tion at a time. To this “vertical” par-
allelism, the MPC601 adds *horizon- ’
tal” parallelism, in the form of multiple
pipelines. The MPC60! has three in-
dependent execution pipelines, which I
together can have up to eight instruc-
tions in various stages of execution at |
any one time. '
To support this degree of process-
ing parallelism, the MPC601 has to be [
able to quickly move both instructions
and data between external memory and the execution pipelines.
For the data side, it provides a generous supply of registers and
access to the large on-chip cache, as well as numerous temporary
queues and buffers that keep the data moving when conflicts
arise. Instructions also use the cache and an instruction queue
to keep the pipelines filled. Balancing the movement of instruc-
tions and data to and from the processing units is the most im-
portant aspect of the MPC601 design (see “Inside the PowerPC,
Piece by Piece™).

make up the PowerPC
601 have a single-
minded purpose—to ‘
keep the execution ]
pipelines busy

The elements that

| Typical of RISC, the MPC601 has a
lot of registers—32 32-bit GPRs (gen-
eral-purpose registers) and 32 64-bit
FPRs (floating-point registers) —where

l it stores important data that the execu-
tion pipelines can immediately access.

For the temporary storage of instruc-

tions and data before they are needed

by the execution pipelines, the MPC601
also has a large, 32-KB unified data and
instruction cache.

The core of the MPC60I consists of
three independent pipelined execution units—integer, float-
ing-point, and branch processing—that can execute three dif-
ferent instructions at one time. The IU (integer unit) handles
fixed-point operations, as well as load/stores between the reg-
ister files and the cache. The FPU fully supports IEEE-754
floating-point operations on single- and double-precision data.
The BPU (branch-processing unit) tries to anticipate when pro-
gram logic dictates a change in the normal sequential flow of in-
structions to the processor. continued
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Corer Story

" Inside the PowerPC,

Issue
logic

Piece by Piece

The major elements of the PowerPC 601 work in synchrony to move instructions and data as
expeditiously as possible from memory, through the cache, and into the execution pipelines.

They must also move results quickly in the opposite direction. Numerous buffers and queues
ensure that the execution units will rarely have to wait while an external access brings
needed instructions and data from off-chip.

Execution pipelines

Used only if the
execute stage is

instruction unit

Instructions

C |

cache and the writeback
stage of the pipelines in the
same cycle.

MMU operations

v

=

Logical foad/store

Logical prefetch

FPU busy for more than BPU l '
IU  one cycle. ‘
Buffer | ~sesenvren Decode/ . ]
_—Decode(Q0) J execute , Instruction l
Decode € o5 | queue
Execute1 \ Bufipr IL YV_rit_e? alcf _: = l
o — | Execute ’\ |
Xecute
- Writeback The BPU uses
Writeback optional writeback El GPR
to update special- file
purpose registers. +
FPR file ) A
GPR file . '
Load/store instructions
\ / are considered
Both register files are dual- COMp!ete after thg Data
ported, allowing access by the effective address is
calculated and sent to

N

the cache.
Load/store|
address Prefetch
address
Instruction
unit

Physical
address

32-KB
unified cache

Tags

Caches the last 256
’ address translations

used to prefetch

instructions and

Caches the last four
block addressing
translations.

’ move data.

To achicve optimal performance, the
MPC601 must keep its three execution
units busy. This task falls primarily to the
instruction unit, which fetches instructions
from the internal cache and issues them
to the individual execution pipelines.

The instruction unit contains the in-
80
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struction queue, which holds up to eight
instructions. Once in the queue, instruc-
tions move from the top of the queuc to-
ward the bottom as instructions are issued
to the exccution units, The instruction unit
tries to keep the queue filled at all times. If,
in one cycle. it issues three instructions

address address
UTLB| | ITLB
LB 0 'Qata
MMU Miss
BTLB
> Read queue Write queue
Address Snoop
Buffers the last MMU Memory
Hit four translations unit
used for instruction
prefetching. If hit,
e a data access can
use the MMU on Svstem
Sl 2 > the same cycle. intyerface Snoop Address Data
Miss Miss address V
Table search "X > :
X |
\

from the queue, it will try to fetch three
more from the cache. If the follow-on in-
structions aren’t in the cache, however, the
instruction unit will wait until the queue is
at least half empty before issuing the mem-
ory accesses necessary to bring the in-
structions into the cache. The instruction
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between the cache

move to the lower half.
The instruction unit is-
sues instructions in the
lower half of the queue
to any available (and ap-
propriate) execution pipe-
line.

If the floating-point
pipeline is available. the
instruction unit will issue
the floating-point in-
struction lowest in the
queue to the pipeline. It
will do the same with the
branching instruction
lowest in the queue if the
BPU is free; thus, the in-
struction unit can issue
floating-point and branch-
ing instructions to their
respective pipelines, even
when such instructions
are not the next to be is-
sued according to the or-
der of instructions in the
program. This out-of-or-
der instruction issue helps
keep the pipelines filled
by loosening the strict de-
terminist order of the in-
structions that the com-
piler sets.

The IU, however, can
only take instructions
from the lowest element
in the queue. When it
contains an integer in-
struction. the lowest ele-
ment of the queue acts as
the decode stage of the
integer pipeline.

The instruction unit
also contains a dedicated
adder that lets it calculate
the prefetch address. It
continues fetching in-
structions sequentially
until a branching instruc-
tion moves into the lower
half of the queue.

Fork in the Road

Although it is an execu-
tion unit, the BPU is log-
ically a part of the in-
struction unit. Its job is
to prevent delays caused

unit can fetch up 10 eight instructions from
the cache during any one tick of the 601°s
master clock, meaning that the queue can
go from empty to full in one clock cycle,
assuming a cache hit.

The upper half of the queue is a buf-
fer—instructions wait there until they can

by branching instructions. It tries to kecep
instructions flowing into the queue even
when program logic dictates a change in
the base address used for prefetching in-
structions from the cache.

In the case of unconditional branches—
or of conditional branches where the con-

Cover Story

dition required to resolve the branch has
previously been calculate
moves the instruction from the queue. cal-
culates the target address (the BPU con-
tains a dedicated adder), and sends the new
target address to the cache for prefetch-
ing. The instruction unit then resumes se-
quential fetching using the new base ad-
dress. Removing branches from the
instruction stream in this manner is called
branch folding.

The BPU also attempts to predict con-
ditional branches that are unresolved (i.e.,
before the condition on which the branch
will be taken or not taken is calculated).
For example, say the instruction queue
contains three integer instructions and a
conditional branch, and the condition used
to determine whether or not the branch is
taken depends on the result of the third in-
teger instruction. On the next clock, the
first integer instruction is issued to the 1U,
and the branch instruction goes to the BPU.
Rather than wait for the third integer in-
struction to filter to the bottom of the queue
and then enter the pipeline and complete
execution, the BPU immediately decides
whether the branch will be taken or not
and starts to prefetch instructions based
on this decision. By starting the prefetch-
ing early, the BPU cnsures that the cor-
rect follow-on instructions will be in the
queue after the branch is taken, thus elim-
inating a stall as the pipelines wait for the
new instructions.

Unlike the Pentium and some other
processors, which dynamically predict
branches based on the history of branches
taken or not, the MPC601 uses static branch
prediction, which is simpler to implement.
By default, backward branches (e.g., those
used in looping control structures) are pre-
dicted to be taken, while forward branches
are not. A compiler can use a single bit in
the instruction coding to override this de-
fault behavior.

Whether or not the BPU predicts a con-
ditional branch to be taken, it enforces two
rules until the conditional branch instruc-
tion is resolved: No instruction that fol-
lows the branch instruction in the program
stream can actually write its results 1o a
register, and no other branch instruction
can be issued to the BPU.

If the BPU does not predict the branch
10 be taken, fetching and execution pro-
ceed normally. When the branch condi-
tion is resolved and it turns out the branch
should be taken, the pipelines and queue
are flushed, and prefetching begins using
the new target address.

It the BPU predicts the branch, it initi-
ates a prefetch based on the new target
address and freezes the execution of all
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HP ScandJet Ilc

HP Scandet 1Ip

We'd hate to brag. So we’ll let the PC
press do it for us.

Both PC Magazine and Publish called the
HP ScanlJet Ilc the Best Color Scanner for
1992. While PC Computing named the
black & white/gray-scale HP ScanJet IIp
the Most Valuable Product of the year.

Speed. Simplicity. And accuracy were all
applauded. It’s no wonder. HP’s single-
pass scanning delivers both lightning-fast
speed and precise color registration.
TWAIN support allows scanning without
having to switch between applications.
And HP AccuPage technology with 400-
dpi resolution can tackle the toughest
OCR challenges. What's more, capabilities
this advanced are now even more afford-
able. List price on the HP ScanJet llc has
just dropped to $1,599. The HP Scandet Ilp
is just $879.

Impressed? Don't just take our word for it,
or even the PC press’s. Attend one of our
scanning seminars that will be held April
through Septerber, 1993. To find out more
about the HP ScanlJet Ilc and IIp or semi-
nars in your area, call 1-800-SCANJET,
Ext. 73657 And judge for yourself.
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The RISC Philosophy

RISC adheres to that age-old principle. KISS (keep it simple, stupid).
RISC instructions are simple and usually the same length. They don’t
support as many addressing modes as CISC instructions, and they only
| access memory using dedicated instructions that load a value into a
register or store a value from a register to memory (thus the term

load/store architecture. which is often used synonymously with RISC). However, this
simplicity allows the instruction decoder to be implemented in fast hardware, rather
than relying on more complex, slower decoder logic controlled by microcode.

RISC processors are based on pipelines, where instruction execution is divided into
distinet stages. At any given moment, each stage of a pipeline can be working on a dif-
ferent instruction. The result is not faster execution of a single instruction, but faster
throughput. If a pipeline takes four cycles to process one instruction, it will take five
cycles to complete two instructions and six cycles to finish three. A nonpipelined
processor may take the same four cycles to complete one instruction, but it will take
eight cycles to finish two instructions and 12 cycles to finish three.

RISC instructions are crafted to work in pipelines. Because the instructions are all
the same length, most take just one cycle to complete each pipeline stage. So while
most RISC instructions don’t do as much as the average CISC instruction, they outper-
form CISC instructions by a wide margin because they fit better and move faster in

pipelines.

instructions subsequent to the branching
one. When the newly prefetched instruc-
tions arrive from the cache, it then dis-
cards the frozen instructions. If the BPU
discovers that its prediction is proven
wrong before the new instructions arrive
in the queue, the frozen instructions are
“thawed” and processing proceeds nor-
mally; otherwise, the new instructions will
have to be discarded and the original ones
prefetched.

Although the penalties for mispredicting
a branch are great, the rewards of correct
branch prediction are greater. If the BPU
predicts a branch correctly and the follow-
on instructions are in the cache, it will usu-
ally achieve its goal of no-delay branching.
This in turn keeps the execution pipelines
churning.

Power Pipelines
The three execution units of the MPC601
consist of pipelines of differing lengths.
The simplest is the BPU, which decodes
and executes branching instructions in one
cycle. Sometimes, the BPU has
to write back to special-purpose
registers, but, for the most part,

is and what operands it needs, takes place
in the bottom element of the instruction
queue. After decode, the instruction will
issue to the execute stage if that stage is
empty. If not, the instruction will issue to
the integer buffer, where it will wait until
the execute stage becomes available. The
buffer helps keep the queue from stalling
when a multicycle integer instruction—
such as an integer multiply—is executing.
After execution, integer instructions (ex-
cept for load/stores) move to the writeback
stage, where their results are written to the
register file.

Load/store instructions are special cas-
es. They are considered complete once
the effective address is calculated and
translated by the MMU (memory man-
agement unit), allowing the following in-
teger instruction to begin execution with-
out delay. With load instructions, the
effective address that is calculated and
translated during the execute stage is first
sent to the cache. On a cache hit, the data
is returned to the register file following a

POWERPC AND PENTIUM COMPARED

one-cycle delay for the cache access.

If the data isn’t in the cache, the address
moves to the two-element read buffer of
the memory unit, where it is used to re-
trieve the data from off-chip to the cache.
The data is then written back to the regis-
ter file. Follow-on load instructions that
hit the cache can proceed, as long as no
data dependencies exist between the first
load and subsequent ones. A second load
that misses the cache may stall the inte-
ger pipeline.

Store operations move data from the
register file to the cache in the execute
stage once the effective address is gener-
ated. On a cache miss, the data waits in
one of the three elements of the write
buffer of the memory unit. Follow-on store
operations that hit the cache can proceed:;
as can stores that miss the cache, as long as
the write buffer isn’t full.

The 1U contains the ALU, a multiplier,
a divider, an exception register, and the
32 general-purpose registers. The register
file has two writeback buses; therefore,
two operations can access the register
file—say, one from the execute unit and
another from the cache —in one clock cy-
cle. The register file also features a mech-
anism called feed forwarding that helps
prevent pipeline stalls.

For example, consider two integer in-
structions in the pipeline, where the sec-
ond instruction uses the results that the first
one generates. The instructions are back
to back in the pipeline so that when the
first instruction moves to writeback, the
second moves into execution. Without feed
forwarding, the second instruction would
have to spend one cycle idling in the exe-
cute stage while the first instruction writes
to aregister. With feed forwarding, the re-
sults of the first instruction are immedi-
ately available to the second one, elimi-
nating the one-cycle stall.

The fully pipelined FPU contains a sin-
gle-precision multiply array, a double-
precision add array, a divider, and the
floating-point register file. Like the GPRs,
the FPR file is dual ported to allow two ac-
cesses in one cycle. The FPU consists of
five pipeline stages: buffer, decode, exe-
cutel, execute2, and writeback
to the floating-point registers.
When issued from the queue,

the BPU is a one-stage pipeline. POWERPC PENTIUM floating-point instructions must
The 1U handles all integer, | mstruction architecture: RISC CISC/RISC spend one cycle in the buffer.

bit-field, and load/store instruc- | Maximum instructions per cycle: 3 2 Unlike the integer buffer, they

tions. including floating-point | Cache: 32-KB unified 8-KBinstruction, | don't fall through if the next

load/stores. It consists of a three- ) Sl stage is open.

stage pipeline, which may some- | External data bus: 64 bits 64 bits All floating-point instructions

times expand to four stages. In- EXtem‘?l address bus: 32 bits 32 bits spend at least a cycle in decode

Word size: 32 bits 32 bits

teger decode, where the pipeline
determines what the instruction
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User registers:

32 GPR, 32 FPR

8 GPR, FP stack

and one each in the two execute
| stages. Unlike the 1U, the FPU
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One way the PowerPC 601 conserves die area is 10 cluster its off-chip connection points in the interior of the die. This

eliminates lines needed 10 move the connections to the periphery of the chip.

doesn’t support feed forwarding: An ir-
struetion that is dependent on a previous
one must wait until that instruction fin-
ishes writeback.

While the instruction set doesn’t sup-
port transcendental functions directly, the
architecture of the FPU contains implicit
support that speeds up the Taylor-series
expansions that underlie the calculation
of transcendentals. The branch-on-count
instruction enables faster loops for the ex-
pansion, and the multiply-add instruction
provides a greater precision than is nor-
mal for IEEE-754 floating-point opera-
tions by performing its rounding only after
both operations are complete.

Disorderly Conduct

With three execution units and an instruc-
tion queue that can issue up to three in-
structions at a time, it is not uncommeon
for the MPC601 to issue and execute in-
structions out of order (i.e., not in the order
that they appear in the program). For ex-
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ample, if the bottom half of the instruction
queue contains three integer instructions
and one floating-point instruction, the float-
ing-point instruction will be issued before
two of the integer instruction, even though
they come before it in the program stream.
There will even be instances where the
floating-point instruction will execute be-
fore the integer instructions. Without the
proper controls, out-of-order issue and out-
of-order execution could make a mess of
your program’s logic.

Of course, the MPC60)] has those con-
trols. It can issue floating-point and branch-
ing instructions out of order and can exe-
cute any instruction out of order, except
where specific dependencies exist between
instructions. When a data dependency ex-
ists (i.e., when an instruction attempts to
use an operand that is still being computed
by a previous instruction), the pipeline
stalls. The stage where it stalls depends
on the instruction type: floating-pcint in-
structions with data dependencies stall in

the decode stage, integer
instructions stall in the ex-
ecute stage. Load instruc-
tions stall in either exe-
cute or the write buffer,
depending on whether ad-
dress calculation is com-
plete. The IU uses a spe-
cial register interlock
mechanism to ensure that
one instruction doesn’t
overwrite the operand of
another before the second
instruction can read the
operand.

Given that it can issue
and execute instructions
out of order, the MPC601
must handle exceptions
such as external interrupts
with great care. The
MPC601 divides excep-
tions into two categories:
those caused by the exe-
cution of an instruction
and those caused by an
external event. With the
exception of catastrophic
events like a system reset,
all exceptions on the
MPC601 are said to be
precise (i.e., all instruc-
tions that come before the
excepting event in the
program stream are han-
dled before the exception
mechanism kicks in). This
handling includes letting
execution proceed to a
point where these instruc-
tions would generate their own exceptions.
The exception mechanism saves the cur-
rent state of the processor, handles the spe-
cific exception, and then restores the state
of the currently executing program.

As previously mentioned, the integer
and floating-point instructions that have
been prefetched speculatively while a con-
ditional branch is unresolved can’t write to
a register until the conditional branch is
resolved. This makes restoring the ma-
chine state after an exception relatively
easy. To enable the speculative prefetch-
ing, however, the branch instruction writes
to special LINK and COUNT registers
(i.e., the branch instruction executes spec-
ulatively). The MPC601 provides a spe-
cial hardware mechanism to back out and
renew these registers if an exception occurs
while a conditional branch is pending.

The Memory Side
While the instruction unit and the three
execution pipelines are handling program
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execution, the rest of the PowerPC is busy
shuffling data and instructions between
the processing core and external memory.
The place where instruction processing
and data access come together is the cache.

The cache on the MPC601 is out of the
ordinary in two ways. Firs, it is large—32
KB of storage space, as opposed to 8 or
16 KB in most processors—which is a big
plus in keeping the execution pipelines
busy. However, the cache is also unified—
it stores instructions and data together.
Most processors these days split the cache
so that data accesses and instruction fetch-
es can occur on the same cycle. With a
unified cache, the MPC601 can’t service
an instruction fetch and a data access on
the same cycle.

The MPC601 compensates for this by
buffering and queuing many cache ac-
cesses. The cache provides a retry queue
that can buffer one floating-point access,
one integer access, and one instruction
fetch, and it uses the read and write buffers
in the memory unit to keep off-chip ac-
cesses from blocking cache operation. The
eight-element instruction queue also acts in
effect as a write buffer for the cache into
the instruction pipelines. When accesses

to the cache do conflict, it arbitrates be-
tween them and services the access with
the highest priority. Cache reloads have
the highest priority, followed in order by
snoop operations, floating-point stores, in-
teger accesses, and instruction fetches.

In terms of design complexity and chip
real estate, the unified cache is easier to
implement than a split one. The unified
cache also has the benefit of being able to
adopt a dynamic balance between instruc-
tions and data.

The MPC601 cache is eight-way set as-
sociative with a 64-byte line, divided into
two eight-word (32-bit) sectors (a word in
the MPC601 is 32 bits). The cache is write-
back by default, but individual lines can
be specified as write-through. It supports
snooping and the MESI protocol to ensure
cache coherency in multiprocessing im-
plementations and uses an LRU (least re-
cently used) replacement policy. It pre-
sents an eight-word interface to the rest of
the processor, which helps move data and
instructions quickly into and out of the
cache. In addition, it can perform a
read/modify/write operation in just one
cycle.

The cache is indexed on the physical

address of each line; when checking an
access for a cache hit, the MMU-generat-
ed physical address is checked against the
tags. This differs from many processors
that index the cache using the virtual ad-
dress. Using the physical address avoids
update and coherency problems where
multiple virtual pages map to the same
physical page, but it means that cache
lookup can’t occur until after the MMU
performs address translation. This isn’t a
bottleneck with the MPC601, however,
because address translation takes place
during the execute stage of the IU: No ad-
ditional clock cycles are used for transla-
tion.

The cache works closely with the mem-
ory unit, which contains the two-element
read queue and the three-element write
queue used to buffer external memory ac-
cesses when data accesses or instruction
fetches miss in the cache, when cache sec-
tors need updating, and for page-table
search operations. Each element of the
write queue can hold eight words—one-
cache sector—of data. One of the write
elements is dedicated to writing sectors
that are hit by a snooping operation from
another processor or bus master. This
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snoop element has the highest priority of
the three elements in the queue.

The memory unit connects the MPC601
with the rest of the system via a bus inter-
face based on Motorola’s 88110 RISC
processor. Unlike some RISC chips, the
MPC601 supports misaligned memory ac-
cesses, which is plus when it is used in
680x0 processor (or 68K) emulations.

Memory Master
Both the cache and the memory unit de-
pend on the operation of the MMU, which

translates the logical addresses generated
by the execution side of the processor into
the physical addresses used by the external
memory system. The MMU supports a 4-
GB logical address space divided into 256-
MB segments (the segmentation is invisi-
ble to programmers). The MMU supports
demand-memory paging using 4-KB pages
and also supports block addressing—with
block sizes ranging from 128 KB to 8
MB—for situations where you want to
keep logical addresses contiguous in the
physical-address space—the frame buffer
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of a display card, for instance.

Like other demand-paged memory sys-
tems, the MPC601°s MMU stores the in-
formation it uses to translate between log-
ical and physical addresses in page tables.
Page tables are kept in memory, under the
control of the operating system. The MMU
caches as many page table entries as pos-
sible in its three TLBs (translation look-
aside buffers), using an LRU algorithm.
A 256-entry, two-way set associative
UTLB (unified TLB) stores translations
for paged data and instruction access, while
the BTLB (block TLB) stores four block-
address translations.

The four-entry fully associative ITLB
(instruction TLB) contains the four most
recently used instruction address transla-
tions, providing a shortcut for translating
prefetch addresses by capitalizing on the
highly local nature of sequential instruction
accesses. Because it is checked first on in-
struction accesses, the ITLB also helps re-
duce contention for the MMU between in-
struction and data accesses. When an
instruction fetch hits in the ITLB, a data ac-
cess can move through the MMU in the
same cycle. The contents of the ITLB is
usually a subset of the contents of the
UTLB and the BTLB, or both.

In addition to address translation, the
MMU also provides memory protection
for supervisor and user programs and data.
It can offer protection at the page, block, or
segment level.

How the MPC601 Stacks Up

The MPC601 is advanced in some re-
spects, such as its ability to issue three in-
structions per clock, and it is fairly ordinary
in others, such as its use of a unified cache
(although the use of read and write queues,
cache retry queues, the ITLB, and the in-
struction queue eliminate much of the con-
tention you’d expect with such a cache).
The result is a processor that is both pow-
erful and inexpensive to produce —a nice
combination.

Another artifact of this mixture is that it
creates some obvious targets (e.g., split
caches) for the design team to go after in
the higher-performance members of the
PowerPC family, the 604 and the 620. In
both price/performance and the future di-
rections it maps out, the MPC601 is a strong
foundation for the PowerPC family. ®

ACKNOWLEDGMENT
Also contributing to this story was BYTE senior
technical editor Tom Thompson,

Bob Ryan is a BYTE technical editor. You can
reach him on BIX as “b.ryan” or on the Internet at
bryan@bix.com.



“It's a quality desktop replacement... TI TravelMate 4000

most powerful portable we've seen. WinDX2/50

One of the lightest units in the entire test group.”
= PC Magozine. Mar. 93

“...In our battery tests, the TI 4000 WinDX2/50

OUR

achieved a magnificent 6 hours and 24 minutes?’ PERFORMANCE
= lortable Computing, Apr./May 93 IS GE TTING
“TI has done more to customize and optimize RAVE REVIEWS-

Windows than the other notebook vendors.
- Windows Magazine, Feb. 93

MAGAZINE]
EDITORY
CHOIGE

Mar.30,93

As well it should.
For starters, the TravelMate™
4000 WinDX2"/50 notebook computer
comes with a 486 DX2 50MHz processor

for increased speed and performance.

xxxxxxx

It's specifically designed to power

Goliery Chanl Format  Macro

L] L) 815 O B2 e e up into built-in Windows in 15 seconds.

F$1 SHEET2 1514882 $F$2

And its amazingly long battery

_ STNJAREAXLC

life is made possible by TI's superior

Product Acceptance

power management system.

For more information about the
incredible, lightweight, award-winning
TravelMate 4000 notebooks, simply
call 1-800-527-3500.

TravelMate 4000
486 WinDX2/50 486 WinDX2/46 COLOR
4 or 8MB FAM std. 8MB RAM std.
(20MB maxr.) (20MB max.)
120 or 200MB HDD 200MB HDD
5.6 pounds 6.3 pounds

Battery life varies according to model and use.

TravelMate, WinDX2 and “Extending Your Reach With innovation” are ‘rademarks of Texas Insttuments
The Intel Inside loge is a trademark of intel Corporation. © 1983 T1.

EXTENDING YOUR REACH
WITH INNOVATION"
{”TEXAS
INSTRUMENTS

AL ATVIHILLLLY LAl BOoL sirnieel ey

Circle 137 on Inquiry Card.

R 3 A e

07S. Quickly modify, measure, and hatch multiple 2D shapes with integrated 