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tVICE ...MICRON DELIVERS! �

M icron’s Pentium proces ›

so r- based MPC is loaded with power �
and packed with standard features that other �
PC companies add as ex tras. The Micron �
Home MPC presents the most complete multi ›
media experience in a single package. 

HOME MPC PlOO 
� Intel 1OOMHz Pentium processor 
� 256K write-back cache, flash BIOS 
� 8MB EDO RAM � 1.0GB EIDE hard drive 
� 4X EIDE CD-ROM drive, 3.5" floppy drive 
� SoundBlaster 16 stereo sound & speakers 
� 14.4 fax/modem, speakerphone, voice mail 
� PCI 64-bit video, MPEG, 2MB EDO 
� 15" Micron 15FGx, .28dp (13 .7" display) 
• Tool-free mini-tower or desktop 
� Microsoft Mouse, 104-key keyboard 
� Microsoft Windows 95 CD 
� Microsoft Works 95 CD 
� Microsoft Home Pak includes: Works 4.0 for 

Windows 95; Publisher Deluxe for Windows 95; 
Encarta"’ 96; Encarta 96 World Atlas; Music 
Central’" 96; Wine Guide; Arcade 1.0; Scenes›
Sports Extremes Collection; Cinemania"’ 96; Julia 
Child Home Cooking; Best of Windows Entertain›
ment Pack; Money 4.0 for Windows 95; Holiday

A CD Sampler.�
W • 5-year/3-year Micron Power’" warranty* �

$1,999 

HOME MPC PRo Pl50 �
� Intel 150MHz Pentium processor 
� 256K pipelined burst cache, flash BIOS 
� 16MB EDO RAM � 1.6GB EIDE hard drive 
� 6X EIDE CD-ROM drive, 3.5" floppy drive 
� Sound Blaster 16 stereo sound & speakers 
� 28.8 fax/modem, speakerphone, voice mail 
� PCI 64-bit video, MPEG, 2MB EDO 
� 17" Micron 17FGx, .26dp (15.8" display) 
• Tool-free mini-tower or desktop 
� Microsoft Mouse, 104-key keyboard 
� Microsoft Windows 95 CD 
� Microsoft Office Pro 95 & Bookshelf 95 CDs 
� Microsoft Home Pak includes: Works 4.0 for 

Windows 95; Publisher Deluxe for Windows 95; 
Encarta"’ 96; Encarta 96 World Atlas; Music 
Central’" 96; Wine Guide; Arcade 1 .O; Scenes›
Sports Extremes Collection; Cinemania"’ 96; Julia 
Child Home Cooking; Best of Windows Entertain›
ment Pack; Money 4.0 for Windows 95; Holiday 

0 CD Sampler. 
� 5-year/3-year Micron Power warranty* 

$3, 199 
� With 133MHz Pentium processor ...... subtract $100 
� With 166MHz Pentium processor ............ . add $200 �



QUALITY, RELIABILITY, SEl �

Only Micron can de liver server solutions 
built on such a unique heritage of award›

winning speed, performance, re liability and 
service. Computer Shopper has substant iated our 
claim by awarding Micron the Best Network 

Buy fo r 1995. 
And just li ke all 

PowerServer SMP is 
engineered to meet the 
challenge of your most 

demanding in fo rma›
ti on processing 
needs- with no 

compro mi se in 
system reliab ility. 

PoWERSERVER SMP Pl33 
� Intel 133MHz Pentiumfi processor 
� Dual Pentium SMP ZIF sockets 
� 512K write-back cache, flash BIOS 
� Slots: 5 EISA, 2 PCJ, 1 EISA/PCI 
� PCI 32-bit Ultra SCSI Fast-20 controller 
� 6X SCSl-2 CD-ROM drive, 3.5" floppy drive 

PowERSERVER � PCI 64-bit video, MPEG, 2MB EDO SMP P133 
� Full-size tower with 1 Odrive bays 
� Microsoft" Mouse, 104-key keyboard 
� Microsoft Windows" 95 CD 

. . � 5-year/3 -year Micron Power"’ warranty* 

A � 16MB RAM � 1 GB SCSl-2 hard drive 
� 15" Micron 15FGx, .28dp (13 .7" disp lay)
53, 199 Business lease $109/month �

B • 32MB RAM � 2GB SCSl-2 hard drive �
� 15" Micron 15FGx, .28dp (13 .7" display)
54, 099 Business lease $138/month 

� With second 133MHz Pentium processor .. ....add 5499 
� With Windows NT Workstation 3.51 CD.... ....add $99 �

PoWERSERVER SMP P266 
� Dual 133MHz Pentium processors 
� 512K write-back cache, flash BIOS ••••••m� Slots: 5 EISA, 2 PCI, 1 EISA/PCI 
� PCI 32-bit Ultra SCSI Fast-20 controller nmlw 
� 6X SCSl-2 CD-ROM drive, 3.5" floppy drive MICROSOFT 

IVINl)(JllS NT � PCI 64-bit video, MPEG, 2MB EDO REA!Jl'·TO·RUN 

� Full-size tower with 1 Odrive bays 
� Microsoft Mouse, 104-key keyboard 
� Microsoft Windows NT Workstation 3.51 CD 
� 5-year/3-year Micron Power warranty* �

A • 32MB RAM � 2GB SCSl-2 hard drive �
� 15" Micron 15FGx, .28dp (13.7" display) 

s4, 599 Business lease 5157/month �
B • 64MB RAM � 4GB SCSl-2 hard drive �

� 17" Micron 17FGx, .26dp (15.8" display) 
56,299 Business lease $206/month 





W ORl{STATIONS FOR THE �
REAL WORLD �

A gain, Micron leads the industry by making affordable 

workstation performance a reality. The new Micron 

Magnum Plus Pro200 expands the limits of a 

workstation with the most advanced components 

available. The Magnum Plus Pro200 system com­

bines superior Micron engineering with Intel's 

advanced Pentium® Pro processor and Windows® NT for the 

fastest, most reliable system on the market 

today. The Micron Magnum Plus 

Pro200-just what you'd expect 

from Micron Electronics, the 

technology leader. 

MAGNUM PLus PRo200 
� Int el 200MHz Pentium Pro processor

� Intel 180MHz Pentium Pro processor � 256K internal cache, flash BIOS
� 256K internal cache, flash BIOS � PCI 32-bit Ultra SCSI Fast-20 controller 
� 6X EIDE CD-ROM drive, 3.5" floppy drive � 6X SCSl-2 CD-ROM drive, 3.5" floppy drive
� SoundBlaster’" 16 stereo sound & speakers � SoundBlaster 16 stereo sound &speakers
� PCI 64-bit video, MPEG, 2MB EDO � PCI 64-bit video, MPEG, 2MB EDO
� Tool-free mini-tower or desktop � Tool-free mini-tower or desktop 
� Microsoft’" Mouse, 104-key keyboard � Microsoft Mouse, 104-key keyboard 
� Microsoft Windows NT Workstation 3.51 CD � Microsoft Windows NT Workstation 3.51 CD
� Microsoft Office Pro 95 & Bookshelf 95 CDs A � Microsoft Office Pro 95 & Bookshelf 95 CDs
� 5-year/3-year Micron Power’M warranty* w • 5-year/3-year Micron Power warranty* 

A � 16MB RAM � 1.6GB EIDE hard drive A •32MB RAM � 2GB Fast SCSl-2 hard drive 
� 15" Micron 15FGx, .28dp (13.7" display) � 15" Micron 15FGx, .28dp (13.7" display) 
S3 699 Business lease $126/month

1 s4,999 Business lease $170/month 

B � 32MB RAM � 2.1 GB EIDE hard drive B � 64MB RAM � 4GB Fast SCSl-2 hard drive 
� 17’’ Micron 17FGx, .26dp (15.8" display) � 17" Micron 17FGx, .26dp (15.8" display) 
54, 599 Business lease $157/month $6,899 Business lease $226/month 

� With 150MHz Pentium Pro processor.... subtract $200 
( � 128MB RAM� 9GB Fast SCSl-2 hard drive � With 200MHz Pentium Pro processor ....... .. .. add $200 �

*MICRON POWER"' WARRANTY &SUPPORT 

• 5-year limited warranty on microprocessor and main memory 
• 3-year limited parts-only system warranty 
• I-year optional on-site service agreement included 
• 3D days of free Micron-supplied software support 
• 30-day money-back policy 
• 24-bour technical support 
All sales are subject to Micron’s standard limited warranties and terms and conditions of 
sale. Copies of the limited warranties may be obtained by calling Micron. 

lntematiana\Sales International Fax TollfreefromMexicol �I 

� 20" Micron 20FGx, .22dp (20.0" display) 

s11,5 9 9 Business lease $372/month 

900 E. Karcher Road, Nampa, ID 83687 
Mon·fri 6am·10pm Sat 7am·lpm (MD 

InternationalSales Mon·fri 7am·6pm 
208-893-3434 • Fax 208·893·3424 
Purchase Order Fax 208·893·8992 It's Your Call 

Technical Support Available 24 ADay-7 Day; AWeek 
Technical Support E·mail: techsupport.meic@micron.com 800-233-7027 

Tollfree from Puerto Rico . .... Totlfree from Canada 
208-893-8970 208-893-8993 95-800·708-1755 tr:;;;;;;;;;; 800-708-1756 ...,... 800·708-1758 http://www.mei.micron.com 
C1996 Micron Eleclrooics. Inc. AP riglts reseived. All prices and specifications subject 10 change not.ice. Microo Eloctrorucs, Inc. respoosible IOI omissions aro:or effors in typography 
or pholography. Intel. 1n1el Inside and Pentium are registered trademarks o! the Intel Corporntion. MK:rosoft is a reg1s101ed trndemmk and Windows. Wmdows NT ar.d !he logos are 
marks o1 Microso11 Coiporation . Micron Power is a service nwk ol Micron Electronics. Inc. All other company uadernarks are 1rade ol each raspec1rve company. Pnces do not ship›

. and hand!i . »day money-back policy ooes OOI include return 1reight and original charges, applies only to Micron bnmd products and begins from <late of shipmefl!. All 
mquire :Anumbers and must be shipped in the original COfldition prepaid and Insured. Lease prices based on 36-month lease. FAM•BYTE-9604 

Circle 92 on Inquiry Card. 



Developers, Programmers & Engineers: �

You protect 
your 

pockets, 

H�ere's a FREE offer no 

self-respecting techie 

can turn down: call our 800 

number now and you'll get an 

ultra-hip pocket protector. 

It's free, no charge, zip, nada. 

No hassles, either. When 

you call, we won't try to sell you 

anything. We won't tell you how 

pirates steal your software, drive your 

sales curve down, and drain your revenue. 

No, we won't SiEltilnEL
mention that our Soft:vvare Prot:ect:ion 

easy to use Sentinel® keys are the best way to stop 

piracy. We won't brag about the fact that over 

8 million Sentinel keys protect products and profits 

for developers all over the world. 

Visit us at http://www.rnbo.com 



Rainbow’s Global 
Do you sell Security Partners 

ALGERIA: AFAK network software? (213) 418561 
ARGENTI NA: Agri-Aid, S.A.

Well, we won’t tell � (54) l 8030536 
AUSTRALIA: LOAOPlAN 
(61) 39690 0455 
BELGIUMf LUXEMBURG: E2S 
(32) 92 21 111 7 
BRAZIL: MIPSSistemos Ltdo. 
(55) 11 57 4 8686 
BULGARIA: KSIMETRO 
(35) 9279 1478 
CHI NA (East): Shanghai Pudong 
Software Pork Electronics Company
(86) 2164178626 
CHINA (North): CS&S 
(86) 10 217 7722 X2404 
COLOMBIA: Construdoto 
(57) 1622 6011 
CZECH REPUBLIC: ASKON lnrl 
(42) 2 3103 652 
EGY PT: ZEOAN•ADS 
(202) 24B 8994 
GREECE: Byle Computer S.A. 
(30) l 924 1728 
HONG KONG: Alfolink Tech. Co. 
(852) 2333 0626 
HUNGARY: Pol1"’1ore Kh 
(36) 76 481 236 
INDIA: ANC EngineeringCo. 
(91 ) 11 4615680 
INDONESIA P.T. Promphode lnfoScon 
(62) 21 375166 
IRAN: GAM Electronicsfor,’ 
(98) 21 87 44 001 
ITALY: Bfl IBEXSA SPA 
(39) 23 31 00535 
ITALY: Siosistemi 
(39) 30 24 411 
JAPAN: Giken Shoii Co., Ltd. 
(81) 52 972 6544sake, JORDAN: COG En[ineering
(96) 26 863 861 �
KOREA: Genesis Technologies�
(82) 2578 3528 �
LEBANON: Nononol Group Cons. �
(961 ) l 494317 �
MAlAYSIA: Eastern Systems Design�
(M) Sdn Bhd�protect your 
(60) 32411188 �
MEXICO: lmiiex Comp., S.A. de C. V. �
(52) 66 210 291 �
MOROCCO: futur &Soft �
(212) 240 03 97 �
NETHERlANDS: lnhoCom �
(31) 74 2430 105 �
NEW ZEAlANO: SoftwareImages �
(64) 09 378 9790 �
PHILIPPINESMonnosoft Technology Corp.�

products! 
(63) 2 813 4162 
POlAND: HITEXSp. z o.o. 
(48) 22 419751

Of course, you really do need to know So, get to it! Call 1-800-852-8569. PORTUGAL: COMHTA 
(351 ) l 94 165 07 

more about the world's leading security Tell us you want your FREE pocket protector. SAUDI ARABIA: ZEDAN 
(966) 2665 1904 

solutions for the information age, so we’ll Then hang up the phone and go develop SCANDINAVIA: Perico A/ S 
(47) 2249 1500 

include a complimentary security kit with some new cool products for us to protect. SINGAPORE: Systems PTE LTD 
(65) 747 2266 

TUNISIA: Soh Info. Technique 
(216) 1719 486Security Solutions for the Information Age 
TURKEY: BIMEKS, ltd. 

INTERNET: http://www.rnbo.com � WORLD HEADQUARTERS: 50 Technology Drive, Irvine, CA 9271 8 � Tel: (71 4) 450-7300 � f ax: (714) 450-7450 (90) 216 348 3508 
ASIA/LATIN AMERICA: (7 14) 450-7300 � FRANCE: (33) 1 41 43 29 00 � GERMANY: (49) 89 32 17 98 0 � U.K.: (44) 193 2 570066 VENEZUElA HRT•M Osers 

(58) 2261 4282Cl l 996 Rainbow Technologies, Inc. Sent inel and SentinelLM are trademarks of Rainbow Technologies . All o ther product names are tradema rks of their respective owners. 

Circle 83 on Inquiry Card. 

you about SentinelLM� - the ultimate 

network license manager. How it 

enforces your licenses, provides 

many licensing models, and gives 

your customers true flexibility. 

And we’re not allowed to say how 

our M ykotronx division builds 

satellite [ ommunication encryption 

systems for clients like the U.S. Government. 

Hey , cal l 1-800-852-8569 

now to receive your FREE 

ul t ra -hip pocket protector 

your FREE pocket 

protector. 

SOUTH AFRICA: SOFTSECURE 
(27) 11 482 6964 
SPAIN: MECCO 
(34) 3 422 7700 
SWITZERlAND: IBV AG 
(41) 17459292 
SWITZERlAN D: Safe CompoidS.A. 
(41) 2 42 15386 
TAIWAN: Tech. 
(886) 2 820B92 5 
THAllAND: BCS lnt’I 
(66) 2 319 4451 
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WHEN SILICON HITS IT 

WHAT'S ...... 44 
BY TOM THOMPSON 

What will storage, memory, and processors �
century? Here’s the scoop on some prom• �
technologies that will change computing. �

Creating Holographic Storage-48 �

Whatever Happened to Josephson Junctions?-54 �

Features 

Work Flow Without Fear��..�.....����..� 55 
BY KELLY TRAMMELL 
Don ’ t let fundame ntal mistakes doom your work›
tlow system to failure. 

The Word on VLIW ���.������....�.�.... 61 
BY DICK POUNTAIN 

BY DA YID W. BAUM 

Intel and HP want to speed up their future CPUs with 
ri skier-than-R ISC YLIW technology. We ex plain the 
hopes and the hazards. 

Installations: When COBOL Is Cool ���. 64NA 1 

When it downsized, First Image eas ily parted with its 
mainframes. But the information-management compan y couldn ’ t wean 
itse lf from COBOL. 

.,•’!,}." 

:’I’-. �State of the Art 

The Middleware Riddle ....�.�....�.�....�......��������� 65 
BY EDMUND X. DEJESUS 
Between the desktop and the server lies middleware. But just what 
the heck is it? 

The Muddle in the Middle �. 67 Middle(warel Management �� Il The Ultimate Middleware �.. 79 
BY JOHN R. RYMER BY SALVATORE SALAMONE BY JOHN KADOR 
The fundamental concepts you Practical advice on implementing With the World Wide Web, who �
need to understand and compare middleware technology needs middleware? �
middleware. success fully. �

Special Report 

How to Make Windows 95 

105 

Work for You begins on page 89 
Dock and Play-Almost 91 
OLE’s Missing Links 99 
Underground Upgrades 
for Windows 95 

Better Connections 
in Windows 111 
When Networking Is 
Not Working 117 

News Be Views 

First Web PCs Arrive �������� 24 
The first low-cost Web PCs are 
almost here, as Teknema and View 
Call ready their $500 Internet 
appliances. 

Java Chips Boost Applet Speed ��� 25 
Three new processors, designed for 
a range of dev ices, should crank up 
the performance of Java programs. 

RSOOO Cuts 3-D Cost ������� 26 
Mips chip engineers bend the metal 
to fit the software. This new CPU 
will mean faster, less expensive 

3-D workstations. 

New CPUs Signal Better 

Multimedia PCs ������������ 30 
MMx technology will help x86 
chips process video and audio. 
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Reviews �

PROGRAMM ING L ANGUAGES 

A Hot Cup of Java . . . .. . . . . . . . . . . . 129 
BY ANDREW SINGLETON 
The first offic ial release of Sun’s Java Web 
programming language may have trouble li ving 
up to all the buzz. 

WORKGROUP SOFrWARE 

Notes 4.0: Now It’s Webware ........ 133 �
BY STEVE GILLMOR 
With field-level replication and improved 
administration tools, Lotus Notes 4 continues 
to lead the workgroup field. But its Visual 
Basic-like OCX tools and Internet connections 
make it a powerhouse on the Web, as well . 

MOBILE COMMUNICATIONS 

1 

E-Mail Without Wires. ....... 138 �
BY PETER WAYNER 
The Megahertz AllPoints radio modem 
lets you send E-mail and faxes from 
almost anywhere, including the train. 

.... .,, 

;_. - ’.’""i’•Core Technolo,0, 
J 

CPUs 

'r 

How to Make Pentium Pros Cooperate ..... 177 
BY JOHN HYDE �
Intel’s Pentium Pro has + � : ...... ›
multiprocessor support built 
in. Four such CPUs can work I , I 

in concert to achieve a stab le . I’ J 
system environment. 

OPERATI NG SYSTEMS 

How Copland Communicates ............ 179 �
BY TOM THOMPSON 
Open Transport brings a platform-independent 
networking and 110 interface to the Macintosh, paving 
the way for future networking technologies. 

CODE TALK 

Phar Lap’s Embeddable Kernel �������.�� 38 
A new Win32 APl-compatible real-time 
embedded kernel lets you leverage 
your experience in writing 
Windows applications. 

New NT to Offer Win 95 Look, �
Internet Links .�..............��.�..�...... 34 �
No thanks, Win 95. Some corporate IS managers say 
they plan to upgrade direc tly to a new version 
of Windows NT slated for mid- ’96. 

What’s New . ......�.��.��.......�......� . 187 �
Sys Technology ’ s 200-MHz Performance Pro 200 
workstation proves that two disks are better than one; 
the latest version of Symantec’s Act! gives Psion 3A 
users contact management and scheduling capabilities; 
plus more new hardware and software. 

COVER IMAGE: LIGHTWORKS PHOTOGRAPHIC ' 1996 
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I NTERNET PHONES 

Hey Baby, Call Me at My IP Address ... 142 
BY PETER WAYNER �
Things you hear in a geeky bar? No. It ’ s a �
review of software that lets you make long›�
distance call s over the Internet. �

DATA-ANALYSIS SOFrWAR E 

Holes in the Neural Network ....... . 145 �
BY BEN SMITH 
SPSS tries to throw neural networks at statistical 
analys is, but PCs may lack the power for serious 
model-building. 

COMPONE NTWAR E 

Visual Toolkits for Audio Apps ...... . 147 
BY BRETT GLASS 
With the right component software. you can slap 
together a robust interactive vo ice-response 
system in a matter of hours, if not minutes. 

PROGRAMM ING 

Windows NT Event Logging ..... . 183 
BY TERRY FREDERICK 
NT’s event- logging system provides a 

STORAGE 

One Gig to Go ....... 151 �
BY G. ARMOUR YAN HORN 
With a I-gigabyte capacity 
and the speed of a hard disk, 
Jomega’s Jaz may be the 
ultimate floppy drive. 

OPERATI NG SYSTEMS 

Software Roundup: �
Big Decision: Warp vs. Windows ...... 154 �
BY TADESSE W. GIORGIS �
Comparing the three major 32-bit OSes �
for Intel-based PCs: OS/2 Warp, Windows 95, �
and Windows NT. �

MULTlMEDIA NOTEBOOKS 

Lab Report: 13 Notebooks 
with Video Muscle ����...������ �158 
BY nM KANE AND JOHN MCDONOUGH 
For road warriors who need 
presentation power, we test 13 
Pentium-based multimedia 
notebooks that are blazingly 
fast and packed with features. 

BYTE Best-159 

Zoom In on High-Quality Video-162 

How We Tested-164 

robust mechanism for tracking processing errors. 
Here’s how to get the most from it. 

NETWORKS 

Marrying ISDN to the OS ............... 185 �
BY JEFFREY FR ITZ AND SALVATORE SALAMONE 
Tighter integration between ISON and the operating 
system wi ll improve remote connectivi ty. 

Opinions 

Poumelle: The Fragrant and the Foul ..... .169 
BY JERRY POURNELLE �
Jerry picks his favorite products of 1995›
and bestows a few Onions as well . �

Books & CD-ROMs: Baby’s First Java Book... 41 
BY REX BALDAZO, STANFORD DIEHL, 
AND RICH FRIEDMAN 
A latte guide to Sun’s Java; an entertaining history 
of the computing business; and a CD-ROM that will 
prepare you for the auto dealer’ s showroom. 

Commentary: AWord Is Worth 
a Thousand Pictures .......................... 236 
BY BOB LOGUE �
Snazzy graphics might look great on the Web, �
but plain old text is the key to widespread access. �

Editorial: But Sir, I Have.No Pomograph! ... .10 
BY RAPHAEL NEEDLEMAN 

READER SERVICE 

Alphabetical Index 10 Advertisers 
Edi lorial Index by Company 

230 
234 

Index to Advertisers by 

Product Category 232 
Inquiry Reply Cards 144A•B,230A-B 

BUYER’S GUIDE 

Mail Order 
Hardware/Software Showcase 
Buyer’s Man 

PROGRAM LISTINGS 

FTP: ftp.byte.com �
From BIX: Join "listings/ �
frombyte96" and select the �
appropriate subarea (i.e., "apr96"). �

From the BYTE BBS at 1200-9600 �
bps: Dial (603) 924-9820 and �
follow instructions at the prompt. �

THE BYTE WEB SITE 

http:l/www.byte.com 
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ed in the United States of America. Postmaster: Send 
address changes and fulfillment questions to BYTE 
Subscriptions, P.O. Box 552. Hightstown, NJ 08520. 
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Contents by Platform �

This page presents articles �
accord ing to computing platform. �

DOS/WINDOWS 
New CPUs Signal 
Better Multimedia PCs ....... 3 0 
Intel and AM D are adding video• and 
audio-processi ng capabilities to their chips. 

New NT to Offer Win 95 �
Look, Internet Links ..... . . .. . 34 �
The next Windows NT will offer belier 
support for the Internet and integrate several 
Win 95 technologies currentl y lacking. 

Phar Lap’s Embeddable Kernel �
Leverages Win32 API . ... . .... 3 8 �
In Code Talk. a new reaJ.1ime embedded �
kernel for Windows programmers. �

The Word on VLIW ..... ..... .. 61 �
Intel wants 10 speed up future Pe111iums �
with VLIW technology. Dick Pountain ex›�
plains the risks and the potential benefits. �

Dock and Play-Almost..... . 91 �
We put Plug and Play notebook docking 10 �
the test wi th systems fro m Compaq, Dell , �
Hewlell-Packard, and IBM. �

OLE’s Missing Links .......... 9 9 �
What’s right and what’ s wrong with OLE 2. 

Underground Upgrades �
for Windows 95 .. . . . . ....... .1 0 5 �
Welcome 10 Windows 95 1.0. Today’s top›�
ic: utilities you need to know about. �

Better Connections �
in Windows ...... . .. ..... . . .. .1 11 �
Windows 95 makes it easy to communicaie, 
but you might need a full-blown communi ›
cations program. 

When Networking Is Not �
Working ...... ... . .. . .. ... . .... 117 �
Read this before upgrading 10 Windows 95. 

Notes 4.0: Now It’s �
Webware.... .. . . .. ............133 �
The new Notes has Vi sual Basic-like OCX 
tools and lmernet connect ions. 

E-Mail Without Wires ... .. .. . 13 8 �
We review the Megahertz All Points radio 
modem on the road and on the ra ils. 

Hey Baby, Call Me �
at My IP Address .... ....... . .142 �
Internet softwa re lets you call around the 
world without paying a dime lo long›
distance operators. 

Holes in the Neural Net. . ... . 14 5 �
Neural-network software is running on PCs, 
but our review of SPSS’s Neural Con nec›
tion shows the resuhs are decidedly mixed. 

Visual Toolkits �
for Audio Apps .... .... .. .... . 14 7 �
Building a voice-response syslem is a 
breeze wi th these 32-bit programming kits 
for Windows. 

One Gig to Go..... .. ....... ... 151 �
Big things come in small packages. 
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The # 1 Selling Recordable CD System By Pinnacle Micro. 

Replace your old tape backups with l.3 GB** on a single CD. Each blank RCD disk 
Pinnacle Micra's new RCD 5040. The industry's costs only$15, or just 2!1: per megabyte. 

only Recordable CD system that works with The Recordable CD replaces tape with 
Microsoft Backup. The RCD : rior technology, such as random 

comes with everythingyou need to 1ccess to all your data (tape is slow); 
make your own CDs, including :co media is playable in millions of 
drive, contro ller card, software 1- ROM drives (not tape); RCD media 
and media for only $995 complete. _____ a guaranteed shelf li fe of 100 years 

Pinnacle's versatile Recordable CD system (tape has a life?) . Just as CDs have replaced 
is like three drives in one. As a 4X tape cassettes in the music industry, CDs are 
CD-ROMplayer, you can play thaw 10w well on their way to replacing 

of educational. multimedia, and tape in the computer industry. 
audio CDs; as a 2X recorder, you So go ahead and backup on CD 
can create custom audio, video, .._ ith Pinnacle Micra's RCD 5040 sys-
and data CDs up to 650 MB; and 1. It's the best way to store, archive,Nco so.10 

1115 1the industry's only software C011"'-" ' "' 
1

' 11Jute and create information. Best"" 29, 

to Microsoft Backup, the RCD 5040 offers fast, of all, it's now affordable. It 's recordable. To 
reliable archiving of compressed data - up to order or for a local dealer call : 800.553.7070 
·' Based ona 2: I co mpression a\·c ragc. 
Al! Trademarksand Bcgistcrcd Trademarksof Their Hcspccti\'COwners. Circle 79 on Inquiry Card (RESELLERS: 80). 



� � 

�����....�....�..��.�...�....�. 
� 

Your repeated attempts to connect �
are beginning to make the server cross. �
Please go away.�� 

:oK I 
.
���... . . . . . . 

Back again? �
What are you, some kind of rejection junkie? �
This server is still unavailable, �

� and undoubtedly will remain so for the 
foreseeable future. 

You can bang the keyboard ’til you’re .... �
blue in the face, but this server just isn’t �
going to have time for you. �
Not now. Not ever. Get over it. �

-

Sorry. �
This server is currently unavailable. �
Please try again later. �

- I ro;K:1] 

................... ............. �

The server is still too busy to respond. �

Unless it broke down. �
Again . �
Perhaps tomorrow. �

I foiCi I 
�.�. �



.... . 

' .......... �

Ifthe purpose ofyour Internet site is to annoy as many people as possible, 

most any server will do. However, ifyou'd like to offer access instead of 

agita, try running on an Internet AlphaServer"' system. The 64-bit speed of 

Alpha makes other servers look like sluggish@sloth.slo. So your site handles 

huge volumes ofvisitors, instead of The Internet 
AlphaServer 1000­

one ofa family of 
high-performance 
Internet servers, 

preconfigured and
turning them away. Reliability is ready to nm . 

stays open for business, not down for maintenance. You also get superb 

seal.ability, for fitture expansion. A fall suite ofInternet software, with powerful 

administration tools. A wide choice ofpreconfigured models. 

Andsomething no other 64-bit RISC server offers: Windows NT'' or 

whicheveryou prefer. So you can focus on running your business, not wrestling 

with bits and bytes. To see the Internet AlphaServer systems in action, visit 

http:llwww.digitaLcomlinfolinternet, contact your Digi,tal 

WHATEVER IT TAKES SM Business Partner or call 1-800-DIGITAL, press 4. And build 
Circle 608 on Inquiry Card. 

an Internet site they'llfind way cool. Instead ofone they can'tfind at all W 
ABR 
C1996 Digital Equipment Corporation. Digital, the DIGITAL logo and AlphaServer are trademarks and Whatever It Takes is a service mark of Digital Equipment Corp. Windows 
NT is a trademark of Microsoft Corp. UNIX is a registered trademark in the United States and other countries, licensed exclusively th rough X/Open Company, Ltd. 



01lii1rnW! Raphael Needleman �

But Sir, IHave No Pornograph! �
There’s more 

to protecting 

free expression 

on the Internet 

than striking 

one bad law 

Groucho Marx's play on phonograph reminds us that 
technology and censorshi p have had a running and tire­
some battle for decades. To paraphrase W. C. Fields, an­
other cinematic wag who sometimes offended the guard­
ians of decency , all things considered, I' d ra ther be in 
Phil adelphia than writing this editori al. 

Actually, I' d rather be writing my editorial on Sun 's 
cool new Java chi ps. But unfortun ately, on February 8, 
President Clinton signed the Telecommunications Act 
into law, and with it, the Communications Decency Act. 
The CDA is not a good law. It is vague and restricti ve in 
a multi tude of ways. After Clinton signed it, numerous 
civil rights groups laid siege to the law. And fortunately, 
there are reports that Clinton's admini stration will not 
vigorously oppose efforts to challenge the CDA in court. 

So wi th any luck, the anti-CDA portion of thi s col­
umn wi ll be obsolete by the time you read it. But even 
if the law is j udged unconstitutional, we all have to be 
aware that February 8, 1996, marks the beginning- not 
the end-of what must become a crusade for free speech 
and privacy in te lecommunicati ons. When it comes to 
privacy and free expression, the marvelous tools that we 
cover in BYTE, are, in fac t, as dangerous as the CDA. 
And I' m afraid my first choice for a topic this month 
(the Java chip) is part of the problem. 

Put three of the key tenets of the Telecommunications 
Act into a blender along with the technologies of the 
Java chip and the new cable modems, and what you've 
got is a cocktail a lmost guaranteed to knock free ex­
pression right off its feet. It all comes together in what wi ll 
li kely be the platform of choice for browsing the Internet 
in the latter part of thi s decade: The TV set. 

First of all , the Telecommunications Act dramatically 
eases restricti ons on the types of services that telecom­
munications companies can offer. Your cable company 
will be able to sell you phone serv ice. The telcos mi ght 
offer video over their wires. And everybody, of course, 
wi ll be sell ing Internet access. A huge number of people 
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will get this access on their TV through cable modems, a 
technology now under test in several markets . 

Next, the CDA requires that "obscene" content be 
made inaccessible to minors through technological pro­
tective measures. On Internet sites with CDA-question­
able content, this will mean registration records. On TVs, 
it means the " V-chip," a technology that parents can em­
ploy to block out programming they do not wish their 
children to see. 

The Java chip is the fi nal piece of the puzzle (see "Java 
Chips Boost Applet Speed" on page 25) . These Internet 
CPUs will be fi nding their way into consumer products 
of all sorts-some predict they will appear in cellular 
phones. I predict they' ll appear in TV sets. 

Put it all together: We've buil t a super-TV set, one 
that receives broadcast, cable, and Internet transmissions. 
It knows what you watch. It can te ll what programs you 
block-and which ones you don ' t. And it can report 
back to the Net. With a Java processor running in your TV 
all the time, and with a cable modem in constant con­
tact with the Internet, you have no assurances of anonym­
ity when browsing either the cable network or the Internet. 

And make no mistake: Anonymity is not a conve­
nience; it is not a refuge simply for terrorists and pedo­
philes . It is, as the U.S. Supreme Court has stated, " . .. a 
shield from the tyranny of the majority . It thus exempli­
fies the purpose behind the Bill of Rights and of the First 
Amendment in particular: to protect unpopular individuals 
from retaliation-and their ideas from suppress ion-at 
the hands of an intolerant society." 

But there is hope. It appears that these early attempts 
to censor the Net are purely reactionary-no more than 
a technological Band-Aid slapped on a gaping wound 
that technology created in the first place. 

What about the future? At an MIT seminar I went to 
a few months ago, I asked several computer-science stu­
dents-the next generation of in ventors-what they 
thought of all the technological wonders being discussed. 
One graduate student summed it up perfec tly. He said, 
"It's all very cool, but I wonder what it really means." 

I hope his question can reach beyond the MIT campus. 
The people who make our laws need to ask it, too. • 

R APH AE L NEEDLEMAN, EDITOR IN CHIEF 

(rafe@ well.com) 



CAD software 
that puts time on your side. �

Advanced, time proven 
2D today. The roadmap to 
3D tomorrow. 

For many businesses, 3D is on 
the horizon. For others, it is 
still in question. In either of 
these cases, the best CAD solu­
tion is an advanced 2D system 
that also makes the road to 3D 
smooth and easy. 

That's Hewlett-Packard 
PE/MElO, the most advanced 
2D design, drafting and 

documentation software avail­
able. As a system, it has been 
rated first for ease-of-use, 
software quality, and as the 
most productive drafting tool.* 

What's more, with MElO, you 
can gradually migrate to 3D 
by installing PE/ME30, a solid 
modeling extension, or move 
to SolidDesigner, HP's premier 
3D CAD software in which 
MElO is the core documenta­
tion technology. In short, you 
get the best of both worlds. 

And it's all backed by HP's engi­
neering excellence and product 
reliability. With MElO, you get 
all the 2D you need now, and 
when it's time for 3D, the road 
is wide open. 

To discover how MElO can fit 
in your design process, call HP 
at 1-800-526-1036. 

F//ffl HEWLETTfi 
PACKARD 



.fotellite· 
IX/hen i1 comes w/nice , /Je1fomwnce and 11a/11e, no1hing 

comes close wiheSmellite® Series . These feawre-rich 
models make it /JOssible for everyone w have /J01ver and 

/X!lfomwnce in an ine.\jxmsive nmebook. 

S-Otellite Pro 
\Xliih Sare/lire l'ro" yo11 can get affordnble CD-ROM 
mul /mrabilit)' in anmltimedia no1ebook. This series 

offers theiulvanced feai11res a1ul power 11s11ally 
fomul in m11c/1 more machines. 

Satellite, Satellite Pro, Portege and Tecra. Quite possibly the best reasons there are for 

buying a portable computer. Four distinct Toshiba notebook lines assure that whatever 

your needs, there's one uniquely suited to you. Toshiba portables offer uncompromised 

©1996 Toshiba America lnfonnation Systems. Inc. All products indicated by trademark symbols are trademarked and/or registered by their respective companies. 
Intel Inside and Pentium Processor logos are tradema1ks of Intel Corporation. Product availabili ty subject to change. 



, , 
PORTEGE" 

The award-winning PorregefiSeries defines high /ierformance Tecra’"embodies the absolute latest and greatest in portable �
in ultra/xmable cornp11ters. At under five po111uls, 1hese technology. Wid1 the fas tes1Pen1i11mfi/Jrocessors and �

su/>er-lightweighr notebooks are /XlCked with feawres most innovatf.ve fea111res on the market, Tecra notebooks �
yo11’d onlyexpect from f11ll-size corn/mters. are the 11liimate in power and /ierfor1nance. �

quality, and are recognized by the computer industry for technical superiority. And, Toshiba has award, 

winning customer service and support. That’s why Toshiba sells more portables than anyone in the 

world. Need any more reasons? Call l,S00,457,7777 for more information or a dealer near you. 

In Touch with Tomorrow 

TOSHIBA �
Toshiba. The World’s Best Selling Portable Computers. 
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New Back-UPS Pro� PnP �
itself the first time you use �
Experts agree:Windows 95 and Windows NT 
Workstation demand APC protection �

If you're using a computer, 
few things are more 
certain than power 
problems. If you haven't 
yet had a blackout, lost a 

hard drive, or toasted a modem, you 
will. It's almost a statistica l certainty. 

No surprise that PCWeek showed 
power problems such as bl ackouts, 
brownouts, and surges accounted for 
almost as much data loss as all other 
factors combined, or that a 

systems li ke Windows 95 and Windows 
NT Workstation let you open and 
manipulate multiple files and applications 
at the same time. That's why, unfortu­
nately, as PC Magazine says "When 
Windows 95 does crash, it's a horrible 
mess..." 

Moreover, if you are "wired" to the 
Internet, an on-line service, or dialing into 
the office, you'll discover that phone lines 
are common paths for surges taking the 
express route direct to your motherboa rd. 

In short, if you still don't have proper 
protection (that $5 surge strip doesn't 
count) it's time to protect yourself before 
you kick yourself. Experts agree: If you 
choose not to decide on proper protection 
now, the next time you see this ad may be 
too late. 

ROI IN THE BLINK OF AN EYE 

More than 4,000,000 smart com­
puter users protect aga inst the inevitable 

LIFETIME 
EQUIPMENT 

PROTECTION 

JOfi 1.1 lOllliM IOO OW1111U\ PIOOOO. U 
’ftll.l rwuu tDKll! ffiD IOOM. lfl a 
llUlltll.AGl.Dn .U l(Al&Gf.lllClWl«i 
Slllfllouttour.HIWl(j,.11{¥r11. lma 
OllJ:ruQ CQtlDOl(I MD UPIOtU,DOO 
Of COOICltD !W!Mlfl l’if! l’llll lOl 
11£1 .W, llUI DIU i MUCWD.t OllJ). 

with the affordable: award­
leading accounting fi rm 

winning power protection fro m
attributed the largest single 

APC, including the UPS that's cause of computer downtime 
winning pra ise the world over:to- you guessed it-bad power. 
the Plug n Play Back-UPS Pro. 

MuLTl-TASKING MULTIPLIES Ask them and they' ll tell you: 
YOUR RISK OF "THE BIG ONE" One prevented problem is all 

Multi-tasking operating it takes to pay for proper 
power protection many times over. 

BAcK-UPS PRo PNP UPSs FEATURE: 

• Instantaneous battery backup 
protects yo ur data aga inst a total loss 
of power. 

• Automatic Voltage Regul ation 
(AVR) provides the edge yo u need for 
full protection aga inst extended 
brownouts or overvoltages without 
dra ining the battery. 

MORE THAN 4,000,000 SATISFIED �

USERS SAY "PROTECT ME! WITH APC" �

CLOCK\VISE: " I'm an electrical engineer, a11d 
unders tand w/Jnt's needed to pro tect a J>entiwn .c/ass 
machine. I recommend these to everyone I k11ow, " 
says Jim Rawnick. " I especially like tl1e Back-UPS 
Pro because it compensates for vo ltage irregularity 
wit/Jou/ kicking over to battery." 

"We've /Jad great experie11ce wit/, Al'C, " says 
Gordo11 Zellers. "T/Je Back- UPS l'ro /Jas great 
features: it tells yo11 if the battery is getting low, and 
they 're user-replaceable with no hassle. As a small 
business . our computers and phones are vital to us. 
So is Al'C protectio11 .. . • 

"As a Fort1111e SOO co111pa11y, we've 11sed Al'C fo r at 
least 6 years, " says Matt Lazar of 1'/Jelps-Dodge 
subsidiary Columbinn C/Jemicnls Co. "The new 
Back-UPS Pro PnP is ensil'r to use t/Jnn cuer aud is 
now our preferred UPS for our corporate 

• CellGuard'" intelligent battery 
management dramatically extends 
battery life with fas t recharge and deep 
discharge protection. Battery diagnostics 

FREE software! 
MonHor\ng: t1ET SEIW 1 
UPS Model: On.ck•UPS I’m 1’1110 

Amlware f\cv. 61.r>.O 
Sc1l� I N11111bcr: 

Sllltu�: OnlJne 

l..st UPS Seit Tut Pa11tcd �
las lTcslD�tc: 0!1(.’fi(.l4 �

Currently s11 pports \'(lindows, Wi11dows 95, 
\'(lindows N T, \'(li11dows for \Vorkgroups a11d OS/2. 

wa rn you before problems occur and 
batteries are quickly and safely user­
replacea ble without needing to shut your 
system down. (Batteries last 3-6 years 
under normal use). 

• $25,000 lifetime repair/replace 
guarantee against surge damage to your 
equipment (see details). 

• Built-in phone line/lOBase-T 
network cable surge 

11
.... 

protection for a ""'11 
bulletproof response m 011T 

to anything Mother Nature or Murphy's 
Law sends in your di rection. 

So don't wait fo r the school of high 
shocks to teach you an expensive lesson. 
Ask fo r APC today. 



Available 
...

THI COMPURlt !!!!!!fSTCNH'. 

A PC /1a1 1e tuo11 11uire llll’cl n ls /o r 
excclle11ce t/J1111 all other bra11ds crm1bi11ed. Call 

/rir a Free deJ110 Oisk and 60- /111gc catalog. or L’isit 
,,,,,. l’o1uerl’age at http://11�11 �111.a/1cc.co111 

AMERICAN POWER CONVERSION 

800-800-4APC �
Dept. A2 

fa x: 401- 788-2797 I i’owerl’ax • 800-.H 7- FAX X �
Cu1up11Scr11c: GO APC SU PPO RT �

/11ter11el: Al’CC@apcc.com �
Power http:llzvzvw.apcc.com �

pays for �
it 

" ,,, TO TAKE ADVANTAGE OF 

W1NDows 95 ’s S YSTEM AGENT 

AND D RIVESPACE 

ULTRACOMPRESSION-GRACEFUL 

SHUTDOWN IN THE EVENT OF AN 

EXTENDED POWER OUTAGE HAS 

BECOME INCREASINGLY 

IMPORTANT. A PC’s P wG AND 

P LAY B ACK-UPS P RO 280 ... IS 

ONE SUCK PACKAGE. 
11 

PC COMPUTING 

" D ON’T TAKE CHANCES. G ET THE 

ULTIMATE PROTECTI ON... FROM 

APC. " PCWoRLD 

Designed for " ENSURE RELIABLE 

PERFORMANCE BY �

CHOOSING A �

UPS LICENSED TO �

BEAR THE �

DESIGNED FOR �

W INDOWS 9 5 Window s' 95 
L OGO••• " 

MICROSOFT 

"**** ...SHOULD BE 
STANDARD EQUIPMENT ON EVERY 

DESKTOP... EFFECTIVE, 

AFFORDABLE, DESIGN ED TO LAST." 

PC COMPUTING 

" PAIR YOUR PC UP WITH THE 

RIGHT UPS, AND PNP WILL 

SAFEGUARD IT AGAINST SHORT OR 

LONG TERM POWER PROBLEMS." 

WINDOWS MAGAZINE 

" APC's B ACK-UPS P RO SAVED 

THE DAY JUST AS EXPECTED." 

WINDOWS SOURCES 

"99 OUT OF / 00" 
COMPUTER GAMING WORLD 

. iW
WINDOWS 
MAOA7JNE

ll9a:ieo o 

CHOOSING THE RIGHT 

APC PROTECTION 
For advanced PC pr otection 
including automatic voltage­
regulation, Cel!Guard battery 
management and phone line/ 
IOBase-T protection, choose the 
Back-UPS Pro. For longer 
runtime choose a higher VA 
rating. For basi c PC 
protection choose from th e 
Back-UPS' family (software not 
included). For fil e -se rver 
protection, ask for our Smart­
UPS' line (not shown). For 
hardware-only s urge 
protectio n , ask for APC's 
SurgeArresC line (not shown). 

Back-UPS PRO 
A DVANCED PC P ROrECTION: 

FoR PENTIUM, 486, W1N 95, AND 

BUSINESS APPL/O.TIONS 

Volt-Amp Ratmg List Price 

280PNP (Includes software) $199 
420PNP (Includes sofrware) $339 
650PNP (Includes software) $419 
1000 (software not included) $589 
1400 (softw.ire not included) $759 

•Runtime shown Is for typlcal Pentium desktop system 
and m;iy vary with you r ::tttual load. Note: Back-UPS 
200 not recommended fo r Pentium syuems 

•
•00 

Back-UPS ' 
Pro 

6 5 0 

Runtime* 

6 min 
8 min 

17 min 
35min 
74 min 

Back-UPS 
B ASIC PC P ROTECTION: 

FOR 286, 386, E NTERTAINMENT, AND 

EDUCATION 

Volt-Am Ratmg list Price Runtime* 

200 (software not included) $1 19 
280 (software not included) $139 7 min 
400 (software not included) $199 l3min 
450 (software not included) $254 24 min 
600 {software not included) $359 31 min 
900 (software not included) $529 47 min 
1250 (software not included) $689 75 min 

132 Fairgro11uds Rd., WI. Kingston RI 02892 US A 
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No Sweat 

Thank you for the great article " Integra­
tion, Not Perspiration" (State of the Art, 
January) . We are in 
the middle of a shift 
toward decentralized 
operations and are 
thinking a great deal 
about the impact of 
rapid application de­
velopment (RAD) 
and object-oriented 
approaches, as well 
as the OS/2-versus­
Windows 95-or Windows NT-dilem­
ma. Your article clarified a lot of the is­
sues for us. 

Bernard Veerman RI 
IT Consultant, Schiphol Ai17Jort, The Netherlands 

VEERMAN@schiphol.nl 

Thanks! 

Congratulations on one of the best-orga­
nized sets of pages on the World Wide 
Web. It 's wonderful to see BYTE hit the 
Web in such style. Keep up the good work 
and the unbiased reporting of the facts. 

James D. Carr 
J.D.Carr@ed.ac. uk 

http://www.ee.ed.ac.ukl-ee4jdc/ 

Ifyou haven't visited the BYTE site, join 
us at http://www.byte.com.-Eds. 

Pass the Results, Please 

In "AMD K6 Takes On Intel P6" (Janu­
ary), I came upon the term register-result 
bypassing in a context unfamiliar to me. 
Usually, this term is used to describe the 
bypassing of the register file so that the 
results of instruc tions just executed are 
forwarded to the following instructions in 
parallel with the write-back stage. But what 
you describe happens "without accessing 
main memory ." Do you refer to stores for­
warding data to loads in the store buffer 
as "register-result bypassing," or is it some 
other feature? 

Gad S. Sheaffer 

!DC & PPD Architecture 

gss@ iil.intel.com 

I meant to indicate that the K6 can by­
pass registers to provide results to sub­
sequent instructions and that stores can 
forward data to loads. In other words, a 
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load doesn't have to wait for a complet­
ed store instruction to put the result into 
memory; it can load the result directly 
from the store buffer. 

-Tom R. Halfhill, senior editor 

They Don't Always Lie 

"Damn Lies" (Network Project, Febru­
ary) was very informative and should be 
helpful to many Web-site administrators. It 
was also refreshing to see BYTE manage­
ment 's willingness to provide some in­
sight on how it tracks readership patterns. 

Robert Hering 
crhering @acy. digex.net 

More Linux 

"Linux Matters" (Unix Special Report, 
February) presented an excellent intro­
duction and overview of the Linux OS , 
the rich variety of Unix software that runs 
on it, and the free-spirited nature of Linux 
developers and users. Your readers should 
a lso be aware of Debian GNU/Linux 
(http://www.debian.org), sponsored by the 
Free Software Foundation. The Debian 
packaging system automates much of the 
installation , deinstallation , and configu­
ration of Linux and the software that runs 
under it. Another development worth men­
tioning is FSSTND, wh ich is a di stribu­
ti on-independent file-system standard 
meant to standardize the directory strncture 
and locations of software packages and 
their configuration files. 

After many years in the computer in­
dustry, I was becoming jaded. Working 
and playing with Linux has rekindled some 
of the excitement and enjoyment that got 
me hooked in the first place. 

Nick Busigin 
nick@xwing.org 

Benchmark Confusion 

In " Intel Beats the Clock ... Again" (News 
& Views, January), the SPECint bench­
marks reveal that the 150-MHz PowerPC 
604 processor is slower than the 167-MHz 
UltraSparc. However, in the review " Ul­
trafast UltraSparcs" in the same issue, the 
BYTEmark test reveals the contrary: A 
slower, 133-MHz PowerPC 604 beats the 
167-MHz UltraSparc. How come? 

Hendrik Verroken 
hob@e1111et. be 

Th e SPECint benchmarks that we pub­
lished in the News & Views section, in­
cluding those from Sun and IBM Micro­
electronics, were estimates provided by 
the companies. Like BYTEmark results, 
SPECint results depend not only on 
hardware factors, such as caching and 
memory architecture, but also on the OS 
and compiler pe1formance. 

Th e Sun Ultra I that we reviewed, a 
preproduction unit, was tested with a 
beta OS and compiler, which certainly 
influenced the BYTEmark scores. Unfor­
tunately, we neglected to point this out in 
the review. We have arranged to retest a 
production system and will post updated 
BYTEmark results 0 11. the BYTE Web Site 
(http://www.byte.com). For more infor­
mation, including Sun 's latest 
BYTEmark results fo r the UltraSparc, 
see "Benchmark Update" in News & 
Views, page 40 of this issue. - Eds. 

No Security On-Line 

I enj oyed the editorial "Not Till It Flies!" 
(February). In it, you mention that the Web 
PC would likely store its data on-line, pre­
sumably at a user' s Internet service pro­
vider. While this would ce1tainly make the 
data far more accessible, security- or lack 
thereof-is a serious drawback. I cannot 
imagine storing files that are personal (and, 
in some cases, highly confidential) some­
where on the Internet, where they would be 
vulnerable to prying eyes. 

Todd Dworshak 
todd_cbvorshak@111s11.co111 

Privacy will be a huge issue with Web 
PCs-but then., it's a huge issue already. 

- Raphael Needle111a11, editor i11 chief 

Cleaning Up the Garbage 

In "Clean Up: C++ Garbage Collection" 
(January) , you fail to mention that your 
garbage-collection scheme, RGC, increases 
the size of each object using it. You also 
overlook the fact that the use of the refer­
ence-counted classes is far from foolproof. 
Compilers implement virtual inheritance 

We want to hear from you. Address correspon­
dence to Le//ers Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458; or you 
can send E-mail via th e Internet or BIX to 
editors@bix.com. Letters may be edited. 



ment standards and business rules. Store and reuse components, Data Modules, and forms with the flexible New Object Reposirory. Visually browse and 

"Delphi is modify databases, tables, and aliases with the New Database Explorer. Use the New 32-bit Database Engine 

the summation of and enhanced data-aware components like the New Multi-Object Grid and enhanced DBGrid to build scalable database 

everything the software applications. Store extended field attributes and reuse them across fom1s and applications with the New Dara Dictionmy. 

development industry Delphi�Developer 2.0 applications run up to 15 to 50 times faster than applications built with p-code interpreters, 
has learned during like Visual Basic and PowerBuilder, so you won’t hit performance barriers. 
the first decade of Powerful New professional programming tools include: �
the Windows era." �

the New Open Tools AP! for easy integration of custom develop›
-Windows Tech Journal 

December 1, 1995 ment tool s; New 32 -bit ReporrSmith ;® the New 32-bir Local 

lnterBase®Server for building SQL applications; OLE Automation controller and server support; 

a complete suite of Windows 95 custom controls and sample OCXs; Free Delphi 1.0 for 16-bit Windows 
For more information about Borland’s3.x development , and more! And your Delphi Developer 2.0 app lica tions scale seamlessly to new Delphi Developer 2.0, call 

client/server with the New Delphi Client!Se1wr Suite 2.0. 1-800-336-6464, ext. 50510 
Or check out our DelphiGet the performance edge-get Delphi Developer 2.0. home page on Borland Online at 

http://www.borland.com 
Canada: 1-800-46 1- 3327

llST Comp uS erve: GO BORLAND 
19U " 

PC MagJ.Zine Windows Tech Jouma/ PCMagilline VB Programmer's Journal PC Week 
TethnicalExcellence Readers’ Choice Bes1011995 Editors’ Choice Analyst’s Choice �

Award 1995 July 1995 Award May 1995 April24, 1995 � Borland 

New Delphi Developer 2.0 is the fastest way to prototype, build, and deploy 

blazingly fast, royalty-free Windows 95 and Windows NT applications. It is the only 

object-oriented development tool that combines the Rapid Application Development 

benefits of a component-based visual programming environment, the perfonnance of 

an optimizing 32-bit native-code compiler, and scalable database programming tools. 

Easily build sophisticated applications in a flash with the New 32-bit Visual 

Component Librwy (VCL) of more than 100 reusable components-including complete 

VCL Source Code for easy customization. New Visual Form Inheritance lets you create 

fonns once, then share them between applications to reduce coding and eas ily imple›

DELPHI FACTS 
Features Delphi PowerBullder Visual Bas ic 

Optimizing 32-bit native-code compiler v 
Create standalone EXEs and Dlls v 
Create multi-threaded Windows 95/NT apps v 
OLE Automation and OGX support v ii 

Fully scalable clienVserve r architecture v v 
Fast learning curve for increased productivity v v 
More than 100 reusable components v 
High performance Visual Form Inheritance v 
Object Repository for formsand Data Modules v 
ScalableData Di ctionary v 

Making Development Easier 

Egghead Software Comp USA Computer City Programmers Paradise 
1-800-EGGHEAD 1-800-COMPUSA 1-800-THECITY 1-800-445-7899 

Copyright ' 1996 Borland International, Inc. All rights reserved. All Borland producl munes an! 1mdemarksof Borhmd International, Inc. BI 9002.1 
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by embedding hidden pointers-in addi›
tion to a class’s virtual pointer (vptr)-in›
side objects inheriting from virtual base 
classes. There is one such hidden pointer 
per path to TRGCObj; given a simple class 
with no base classes and no virtual func›
tions , adding virtual inheritance from 
TRGCObj adds two hidden pointers to the 
class. Complex classes might indirectly 
inherit from TRGCObj through more than 
one base class, and each path will con›
tribute another hidden pointer. Your code 
also depends on the fact that reference›
counted objects are always allocated on 
the heap, but this requirement is neither 
enforced by your classes nor documented 
in the article. For example, 

#include "rgc.h" 
class myclass: 

public virtual TRGCObj I I; 
typedef TRGCRef<myc la ss> Pmyc l ass ; 
void mai n( ) 

I myc l ass m; 
Pmyclass A= &m; 

II m wil l be del eted here , bu t 
II m i s not on the heap ! 

yields undefined (and typically disastrous) 
behavior. This doesn’t mean that refer›
ence counting is a bad technique or that 
your approach isn ’ t useful. But program›
mers need to understand the drawbacks 
before adopting the technique. 

Scott Meyers 
Author, More Effective C++ 

(Addiso11-Wesley, 1996) 

s111eyers@ 11 etco111. co111 

The RGC garbage"collection schem.e 
does increase the size ofeach object. 
This is unavoidable with reference 
counting, as you must have an extra in.te­
ger to store the count. Virtual inheri­
tance worsens the problem. You can 
eliminate virtual inheritance ifyour 
class tree is structured such that each 
class inherits from TRGCObj only once, 
and thereby save some memory. Regard­
less, (fyour program uses a great many 
objects, it's important to consider that 
each is at least one word larger 
when using any reference-counting 
garbage collector. As you also point out, 
RGC does require that objects be allo­
cated from the heap; that is, with new, 
and not-as-local, variables. Thanks for 
mentioning these two important points. 

-Justin Miller 
jcmiller@MIT.EDU 

DNA by the Numbers ... to the Letter 
In the text box "DNA by the Numbers" (De›
cember 1995, page 110) you mention "four 
common genes (D2SS44, DJ 57, D 1580 and 
D17S79 ... ) ."Theseare not genes, but DNA 
segments-the difference being 
that these are known markers 
with unknown function, as op›
posed to genes, which have 
known functions. Furthermore, 
the DNA segments that are listed 
(except for D l 7S79) do not ex›
ist. I believe the list should be 
D2S44, D 1 S7, and D1S80.Dl7S79 agrees 
with the picture in the text box. You can in›
vestigate this at the Genome database 
(http://gdbwww.gdb.org) . 

David Kitaguchi 
GOB User Support 

davidk@ gdb.org 

Thanks for pointing that out. Apparently 
we transcribed S as 5 in those segment 
ident(fiers. We regret the errors.-Eds. 

FIXES 
In "Best of Comdex Finalists" (January, 
page 40) , we incorrectly described Dis›
tributed Processing Technology’s Smart-

Cache IV as a RAID controller. It’s a half›
size SCSI host adapter that can be upgrad›
ed to a RAID controller with an optional 
RC4040 RAID & Caching Module. 

In "1995 Editors ’ Choice 
Awards" (February), the photo 
on page 44 with the entry about 
Iomega’s Zip and Jaz drives was 
not properly cropped; as a result, 
it showed a Syquest drive in ad›
dition to the Zip drive. 

In "Coming: A Better Multimedia Plat›
form" (October 1995), we reported that 
OpenGL for Windows 95 would not be 
available until 1996. The product was re›
leased in the October 1995 Microsoft De›
velopers Network Level-2 CD. 

The chart "Relentless Pentium Improve›
ment" (February , page 26) contains two 
bars labeled "NSTL Win95 Word 7." The 
lower bar should have been labeled "NSTL 
Win95 Excel." 

In "An Alpha in PC Clothing" (February), 
we indicated that Digital’s FX!32 transla›
tion and emulation technology was avail›
able now. FX!32 is currently being tested 
and is due to be released in mid-1996. � 

COMING UP IN MAY 

�COVER STORY: WINDOWS NT VS. UNIX 
Can NT unseat Unix on mission-critical servers and desktops? As NT’s acceptance 
moves beyond the early-adopter phase, growing numbers of MTS managers are ready 
to take Microsoft’s industrial-strength OS off probation. 

� �THE BEST DSPS 
Today ’ s digital signal processors are optimized for the real-time requirements of 
audio, video, and telephony. They’ re also riding the same impressive price/ 
performance curve as general-purpose microprocessors. What are your options, and 
who has the best technology? 

� �PRESS 1 FOR IVR 
BYTE presents a developer’s view of what it takes to create interactive voice-response 
applications. 

� �STATE OF THE ART: DATA COMMUNICATIONS 
BYTE examines WAN services: what they’re best for, how much they cost, and the 
effect asynchronous transfer mode (ATM) may have on your future connectivity 
choices. 

�HEAD-TO-HEAD ON THE WEB 
Novell’s NetWare Web Server and Microsoft ’s lnte1:net Information Server were 
designed for the same purpose, but close ties to their makers’ OSes result in radically 
different approaches. 

� �LOTUS’S SMARTSUITE 96 
A Lotus Notes veteran reports on the beefed-up team-computing features and Notes 
integration of Lotus ’s applications suite. 

� �STORAGE TECHNOLOGIES 
The Lab Report looks at 1.3-, 2.6-, and 4.6-GB rewritable magneto-optical drives and 
other removable-storage technologies. 
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supported by SunSoft'" and fully qualified on 
SunOS'" 4.1.3, 4.1.4 as well as Solaris'" 2.X 
operating systems. 

Now SSS and SS1 O owners can experieo 
the smooth transition to better than SS20 

performance by installing a ROSS 
motherboard. ROSS motherboards are 
continually upgradeable becawse they 
come with a 66 MHz MBus that will 
be compatible with future ROSS MBus 
microprocessor upgrades. 

The ROSS line of hyperSPARC 
upgrades offers an exciting range of 
microprocessor and cache options, so 
you can choose an upgrade that makes 
sense for your budget, as well as for 
the applications you are running. 

Move up to ROSS motherboards 
and multiprocessing CPUs. The best in 
the industry. 

ANNOUNCING 
ROSS MOTHERBOARD 

· UPG DES. 
THE RELIABLE SPRINGBOARD TC> INCREASE 

THE PERFC>RIWA.NCE C>F YOUR SPARCSTATION 5. 

J�inding a SPARCstation'" upgrade strategy that 
optimizes performance within the 
parameters of your existing software 
applications is critical. After all, 
applications often represent three to four 

times the investment in SPARC hardware. ROSS 
Technology, the industry leader in SPARC CPU 
upgrades, now introduces a total systems 
solution: ROSS integrated 66 MHz 
motherboards. 

Smooth transition. Thousands of 
SPARCstation owners have installed ROSS 
multiprocessing CPU upgrades into their 
SS1 O's and SS20's and discovered they can 
get greatly improved performance at no 
risk to their exiStlng software. That's 
because ROSS hyperSPARC'" 
microprocessors are the fastest and 
most intelligently designed processors 
on the market And they are directly 

THE SPARC SOLUTl0NS COMPANY 

1·800·774·ROSS 
http://www.ross.com 

ROSS Technology, Inc. � 5316 Hwy. 290 W. 
Austin, TX 78735 � 1-800-774-ROSS in U.S. 
512-349-3108 Global � 512-349-3101 Fax 

'1996 ROSS Technology. All rights reserved. All SPARC trademart<s are 
trademart<s or registered trademart<s of SPARC International, Inc. 
hyperSPARC Is licensed exclusively to ROSS Technology, Inc. SPARCstation is 
a trademart< of Sun Microsystems, Inc. Products bearing SPARC trademart<s 
are based upon an architecture developed by Sun Microsystems, Inc. 
All other product or service names mentioned herein are trademart<s of their 
respective owners. 
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COMPAQ 

Has It Chang e d Your Life Ye t? 

lntelliScife Hard Dri ve 

Proacti ve Tape Backup 

/
Insight Management Agents 

Fault Management 

Solutions Partners Program 

�
Security Management 



The problem with trouble is that usually by the t ime you fi nd out about it, it 's too late. Not so •vith Com paq 

Intelligent Manageability. Compaq Intelligent Manageability is a superior collection of preinstalled features and 

tools found only on the Compaq Deskpro. Together, they work to detect and eliminate a varie ty of potential 

problem s on your network before they become real ones . Fault Management features like our lntelliSafe drive, 

which not only notifies you of impending fa ilure but also backs itself up, minimizing loss of mission-critical data 

and PC downtime. And Asset Management, whose features help you keep track of hardware and software ac ross 

the network from the com fort of your desk. Because all the inform ation you need can be delivered remotely to your 

PC. Compaq Intelligent Manageability also includes a wide range of security features designed to keep your network 

secure. Which all acids up to providing the best and most comprehensive solut ion for m anaging PCs and predicting 

trouble on your network. Because when there's trouble, don't you want to know about it- before it happens? 

As w ith all Compaci l' Cs , Dcskpro is CO\"c rcd hy o ur fn.:c 3-ycar limited warranty. For mon: in li1r mat iun o n o ur full line uf Cmnpa<j d..:s ktup PCs, i.:all us at l- 800-34 5- 1518 or reach us o n the \ Vc h at 
ww w.compaq.com. Jn Canatla, we can be rcad u . .:d ,lt 1-800-567-16 16. © 1996 Compaq Computer Corporat io n. All righ ts r..:scrn:d. Compaq and Dcskpru registered U.S. P.n c nt aml Tra.d 1.: mark. Office. 
Some features available w ith Compaq Des k.pm anti inde pe nde nt so ftware ;ippl it.:ations. O ther feat ures o nly 3\·a ilablc w ith W indows 95. 



controls. ViewCall’s Web PC, 
called Webster, is based on Ad›
va nced RIS C Machine’s 
ARM7500 processor running 
at 33 MHz. Webster includes 
4 MB of RAM, 2 MB of ROM, 
a built-in 28.8-Kbps modem, 
ARM ’ s RISC OS, and a print›

LOW-COST NETWORK PCs 

First Web �
PCs Arrive �
Vendors of inexpensive network PCs have shown proof-of-concept systems, and in some 

cases have begun limited field trials. Here's a look at the first $500 network PCs. 

DAVE ANDREWS 

T 
he fii.•st prototypes of $500-and-under Internet appliances portend a new 
type of computer that might appear in places that don’ t have a standard PC 
or Mac today. Unlike today’s more expensive x86- and PowerPC-based 
computers, these new network PCs eschew hard-drive storage and are 

based on 1 ow-cost ( $ 3 5 or [!i�smi1HmG¥ii1.Jailii�m•limi�.im1.rmi.f!!mmiiR1

less) processors. Thanks to "" "" ll"W .......... """" """’’"’ 111’"- tt"� 
their low cost, network PCs 

3 
may ap pear in places as 
public as a shopping mall 
information center and as 
private as a famil y’s living 
room or bedroom. 

Many computer compani es 
still speak of Web PCs in the fu›
ture tense; Orac le, fo r example, 
says the first Web PCs based on 
its reference design probably 
won’t ship until September. But 
at least one company has already 
begun limited field trial s of the 

Naysayers criticize type of Internet device that may 
Web PCs for their 

soon appear in a li v ing room inability to run 
near yo u. ViewCall America � today’s PC and �

Mac applications, �(Atlanta, GA), a developer of in›
but proponents 

teractive home-shopping services counter that these 
for cable TV, is currently field› new devices are 

designed for a testing about 1000 network de›
different killer 

vices that include a custom Web app: the Web 
browser with TV-style remote itself. 
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er port. An infrared keyboard 
is optional since the browser 
supports an on-screen keyboard 
that you can drive with the re ›
mote contro l. 

Colored icons on the remote›
control keypad that coITesponcl 
to buttons on the bottom of the 
screen let the user more eas il y 
perform actio ns-page up, 
page clown, back, and fo r›
ward-that one typically per›
fo rm s when nav iga tin g the 
Web. Internet content devel›
opers can take advantage of dy›
nam ic "soft buttons" in Web›
s ter’s browser interface to 
present act ions (e .g., buy a 
product) fo r the end user. Be›
cause the browser res ides in 
EEPROM, it is upgradable. 

Thanks to its compact sys ›
tem software, Webster doesn ’ t 
need a hard drive-the ARM 
RISC OS resides in ROM . 
Webster connects to your tele›
v is io n, so yo u don ’ t need a 
monitor. ViewCall ex pects to 
have commercial versions of 
the Webster ready in June. The 
asking price: about $300. 

The Webster lacks a num›
ber of PC features, not the least 



of which is support for Mac 
and PC applications. But many 
new users who don ' t current­
ly have a PC may be satisfied 
with just E-mail and the Web. 
"Our goal is to take the best of 
the Web and leverage it to the 
mass market rather than to just 
the PC literate,'' says Alan 
McKeon, president of View­
Call' s parent company, Col­
orocs Information Technolo­
gies . "If the consumer wants 
applications like word pro­
cessing, we' ll put them in 
there. Our goal is continuous 
improvement rather than try­
ing to hit the home run straight 
out of the shoot. " 

Teknema (Menlo Park, CA), 
a developer of networking 
products that include the 
TIBER multilingual Web 
browser, has also un veiled a 
prototype Internet device based 
on the ARM7500. The compa­
ny is seeking to produce the 
machine in volume with man­
ufacturing partners. Dubbed 
Easy Rider, the device will sell 
for about $500. It includes a 
VGA monitor, a mouse, a key­
board , and even an ISA slot 

that could accept a network in­
terface card. The system soft­
ware, windowing system, net­
work protoco ls, and browser 
consume less than 500 KB , 
says Marco Graziano, president 
and CEO of Tek nem a. 
Graziano says the Easy Rider 
could have a variety of uses as 
an information kiosk, low-cost 
HTML client, or platform for 
vertical applications in an in­
tranet. The system doesn' t yet 
s upport Java applets, but 
Graziano says he is confident 
that ARM or some other com­
pany will develop Java virtu ­
al-machine software fo r the 
ARM7500 and StrongARM 
processors . Noe l Hurley, 
ARM's Consumer and Multi­
media Market Segment man­
ager, confirms that a port of 
Java th at wi ll run across a ll 
ARM variants is underway . 

Other companies will likely 
announce Web PCs as well. 
Oracle CEO Larry Ellison has 
been pitching hi s company ' s 
network computer reference 
design (see " Ins ide the Web 
PC," March BYTE) to manu­
facturers in the U.S. and over­

seas . Sun Microsystems has 
al so demonstrated a prototype 
Web computer: It used a Spare 
processor, had 8 MB of RAM , 
no hard drive, and can connect 
to a TV. But at press time, Sun 
official s weren ' t say ing much 
about the system. 

A divi sion of Sun recently 
an noun ced three chips dedi­
cated to running Java applets 
nati vely (see re lated story on 
this page). Sun might use Spare 
processors in add ition to these 
future Java chips. "Sun is eval­

ViewCall's Web access device includes 
a TV-style remote control. Now families 
can argue about who gets to change 
the URL. 

uating all different kinds of op­
portunities for its Internet de­
vices ,' ' says spokesman 
George Pao lini. "We' ll foc us 
o n businesses first and con­
sumers second because busi­
nesses have the bandwidth 
right now that you don ' t fi nd 
in most homes. " But Paolini 
stressed that although most of 
the focus on Java is centered 
on compute rs and the Web, 
Java chips may also appear in 
personal digital assistants, cel­
lular phones, and other devices. 

WEB PCS 

Java Chips Boost Applet Speed �
T hree new microprocessors from Sun Microelectronics (for­

merly Spare Technology Business; Mountain View, CA) 
are the first CPUs dedicated to running Java software. They' re de­
signed to run Java programs much faster than a software-based 
Java engine on a general-purpose microprocessor, such as an 
x86, PowerPC, or Spare. Sun ' s objectives are to boost the per­
formance of Java and to make it easier fo r vendors to build in­
expensive Java devices, including Web PCs and embedded prod­
ucts like cellular phones and personal digital assis tants (PDAs). 

Developers write applets in the Java programming language, 
which closely resembles C++. A Java compiler translates that 
source code into a condensed format known as bytecode . The 
bytecode is more compact, more secure, and executes more ef­
ficiently than raw source code. lt runs on a software layer called 
the Java virtual engine, which contains a run-time interpreter 
that translates the bytecode into the native code of the underlying 
microprocessor. Java bytecode is analogous to an executable bi­
nary , except it isn ' t specific to a microprocessor architecture, 
which is why Java applets can run on any computer that has a Java 
virtual engine. 

Unlike compiled binaries, Java applets aren' t translated into na­
tive machine code until the moment of execution . The technical 
drawback to thi s approach , of course, is that on-the-fly inter­
preting takes time and hurts performance. Sun 's Java chips elim­

inate the need for run-time interpreting because they execute the 
bytecode directly. In effect, Java bytecode is the nati ve instruc­
tion set of the Java microprocessors. 

One of the three products that Sun recently announced is ac­
tually a CPU core that Sun will license to other chip makers and 
vendors . Known as the picoJava, this is an extremely small core 
(it ' s only about 25 square millimeters) that licensees can cus­
tomize. Sun says that low-end Java chips based on the picoJava 
could cost less than $25. 

The microJava is a Sun microcontroller based on the picoJava. 
It ' s about 50sq mm and is designed for telecommunications 
equipment and other embedded appl.ications. Sun hopes to sam­
ple thi s chip in early 1997 and eventuall y sell it for $25 to $50. 

At the high end is the ultraJava, a processor that's three to 
five times fas ter than the m.icroJava. It has multimedia exten­
sions similar to those built into Sun 's UltraSparc processors for 
workstations . Among other things, these extensions allow fast 
3-D graphics . The ultraJava is intended for Web PCs and similar 
multimedia devices. Sun hopes to sample this chip in late 1997 and 
sell it for about $ I 00. 

The biggest disadvantage of Java processors is that they can't 
run anything but Java software. However, in addi tion to enabling 
dedicated Java devices, they could also serve as high-speed Java 
coprocessors in general-purpose PCs. -Tom R. Halfhill 
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MIPS RSOOO PROC ES SO R INTERNET 

R5000 Cuts 3-D Cost 
P rogrammers usuall y wri te MIPS RSOOO: WHAT'S NEWtheir sof tware to the metal, 
but now chip engineers are bend­ • 64-bit RxOOO-compatible CPU 
ing the metal to fit the software. • Two-way superscalar FPU 
The new R5000 microprocessor •Target clock speed: 250 MHz (later in 19961 
from Mips Technologies (Moun­ • Perfonnance: 6.8 SPECint95, 6.8 SPECfp95 at 250 MHz 
tain Vi ew, CA) is speciall y opti­

• 480 MFLOPS for sing1e-precision geometry calculations
mi zed fo r the single-precision 

• On-board caches: 32 KB instruction, 32 KB dataflo ating-point operations that 
• 3.7 million transistors characteri ze today's 2-D and 3-D 
• Die size: 84 sq mm at 0.32 micronsgraphics. The result is a power­
• Volume production: March 1996 (at 180-200 MHz)ful , affordable CPU that executes 

400 milli on fl oating-point oper­
ations per second (MFLOPS) and is dri ving 
down the cost of high-end graphics performance. 

Sili con Graphics (Mountain Vi ew, CA), 
Mip s' parent company, just announced three 
new models of its Indy desktop workstati on 
based on early versions of the R5000. Pri ces 
range from $8495 to $13,995. SGI says the new 
systems handle 3-D graphics up to almost 100 
percent faster than R4x00-based Indy worksta­
ti ons at the same price. 

The R5000 inherit s several architectural in­
novati ons from Mips' top-of-the-line R8000 and 
RIOOOO processors. For example, the R5000 is 
a 64-bit CPU that supports the latest Mips IV 
instructi on set, and its FPU has two-way super­
scalar pipelin es. The R5000 has separate pri ­
mary caches fo r instructions and data, and each 
cache is 32 KB in size, as well as two-way set­
associati ve, just li ke the RI 0000. 

To cut corners, the R5000 doesn' t have su­

Intel's fastest Pentium Pro outruns the Mips RSOOO chip, but 
the RSOOO isn't far behind, and it costs only about one-sixth as 
much as the Pentium Pro. 
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perscalar integer pipelines and can' t execute in­
structions out of order. This greatly reduces the 
chip's complexity because it doesn' t have to 
bother with scoreboarding and other tri cky tech­
niques to put instructi ons back in order again. In 
another cost-cutting measure, Mips elimin ated 
the 128-bit secondary-cache bus found on the 
R4000 and R 10000. Instead, the R5000 access­
es its secondary cache over the general I/O bus, 
which is 64 bits wide. 

The payoff fo r the R5000's reduced com­
plexity is a die that's exceptionall y small (84 
square millim eters on a .32-micron process) for 
a CPU of this capabilit y. And a small die means 
less power consumption, lower manufacturing 
costs, and higher clock speeds. 

In March, M ips li censees NEC Electronics 
(Mountain View, CA) and In tegrated Device 
Technology (Santa Clara, CA) were expected 
to begin shipping early versions of the R5000 
clocked at 180 and 200 MHz. Prices range from 
$225 to $285, and the estimated performance 
at 200 MHz is a well -balanced 5.5 SPECint95 
and 5.5 SPECfp95. Later this year, both ven­
dors plan to ship 250-MHz versions that will 
deli ver SPECmarks of about 6.8 (for both inte­
ger and fl oating-point performance) and still 
cost less than $300. 

Floating-point performance is the R5000's 
greatest strength. M ips says the R5000 can pro­
cess more than 1.1 milli on 3-D graphics primi­
ti ves per second, compared to about 670,000 
graphics primi tives for a 133-MHz PowerPC 
604 and about 170,000 for a 133-MHz Pentium. 
Yet its overall performance is so weU balanced 
that NEC and TOT expect to sell the R5000 to 
customers who will build the chip into a wide 
range of devices, including network routers, 
bridges, X Window terminals, laser printers, 
copiers, videogame machines, high-end PCs, 
and entry- level servers. 

- Tom R. Halfhill 

·Web Crawlers �
to Index Java �
A testimony to the ex­

pected popularity of 
Java on the Internet comes 
from developers 0flntemet 
search engines who are in­
vestigating ways to index 
Java applets. Once engines 
like Digital ' s Alta Vista, 
Lycos, and others make 
these new searchable in­
dexes available, users may 
be able to search fot and 

· find specific Java applets. 
A Hypertext Markup ' 

Language (HTML) tag 
called Applet has two fields 
(the name of the applet and 
its URL) that should help 
search engines find and lo­
cate Java applets, says 
Louis Monier, lead re­
searcher on the Alta Vista 
Web search engine project 
at Digital Equipment Corp. 
Monier, who notes that Alta 
Vista has already indexed 
about 22 million pages on 
the Web, says the search 
tool now indexes Java ap­
plets by their names. 

However, indexing Java 
· applets is tricky, says John 

Leavitt, director of product 
development at Lycos, 
which is also investigating 
how to index other types of 
content (such as sound and 
video) on the Web. "We 
can' t look at compiled Java 

· code and say,, 'Aha, this is 
code for a Java spreadsheet 
applet. " ' But indexing will 
at least narrow the field. 

Search engines will ben­
efit from developers that as­
sign intuitive names to their 
applets, Monier says. "If 
someone makes an applet 
and gives it a name that's 
totally obscure, the indexer 
will have difficulty making 
sense of it." 

-Dave Andrews 



Watcom C/C++�
The High-Performance, 
Multi-Platform 
Development System 
Watcom CIC++ accelerates development of high-performance, 
multi-platform 16 and 32 bit applications. The integrated development 
envi ronment simplifies application development and makes it easy to 
exploit the power of Watcom CIC++. In a single package, Watcom 
CIC++ provides a comprehensive development environment wi th the 
tools, SDKs and libraries you need to create powerful 16 and 32 bit 
app)jcations for popular PC platforms. 

Leverage Your lime and Code Investment 
Watcom CIC++ supports a wide range of host and target platforms 
including Windows®95. Reli able, high-performance code 
generation and consistent C and C++ language implementation 
are delivered across all supported platforms, making it easy to 
develop applications for several targets from a single source code 
base. For example, C++ templates and exception 
handling are provided on all supported platforms 
including 16-bit Windows. 

Host Platforms: Windows 95,Windows NT,Windows 3.x, OSl2 Warp, OS/2 2.x, DOS 

Target Platforms: Windows 95,Windows NT,Windows 3.x, Win32s, OS/2 Warp, OSl2 2.x, 
Extended DOS, Novell NLM, OS/2 1.x, DOS 

Accelerate Your Windows Development 
For rapid 16 and 32 bit Windows development, Watcom CIC++ includes the 
Microsoft Foundation Class (MFC) libraries and Vi sual Programmer (V P) by 
Blue Sky Software. VP is a fast MFC code generator for quick, easy and 
intuiti ve development of Windows applicati ons. With VP, application user 
interfaces are designed visuall y using point-and-click interaction. 
Functional preview mode all ows for quick testing of the user inte1f ace. 

High Performance 
Watcom's advanced compiler technology generates fast, tight code, optimizing your 
application's performance. Superscalar optimization strategy uses "riscification" 
and instruction scheduling to deli ver optimum performance on 486 and 
Pentium processors. 
"(Watcom CIC++ 10.0) delivered the fastest executables we saw in this roundup." 
PC Magazine, April 11, 1995. 

watcom C/C++ 10.6: 8350 
Watcom CIC++ 10.6 Competitive Upgrade: 8199 

Call 1-800-285-4555 �
Internet: http://www.watcom.com 
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April 11 , 1995 
Watcom CIC++ 10.0 

Powersott® �
Circle 89 on Inquiry Card. 

Powersoft Corporation, 561 Virginia Road, Concord, MA. 01742, U.S.A. Phone: 1-800-395-3525 or 1-508-287-1500. Faxlinc Service 1-508-287-1600. 
Powcrsoft Europe Ltd ., United Ki ngdom,+ 44 1494 555555. Ameri can Powersoft Corporat ion Pte Ltd., Singapore, +65 338-0018. Powcrsoft Hong Kong Ltd., Hong Kong, +852 2839 9399. Powersoft Int ern ati onal Corpora1ion, 
Austra lia, +61 2 9937 9600. © Copyri ght J995 Sybase, Inc. All ri ghts reserved. Watcom. the Lightning Device, and Powcrsoft arc 1rademarks of Sybase, Inc., or it s subsid iaries. Other company and produc1 names may be 
tr ademarks of the companies with which they are associated. All prices in U.S. doll ars. Price does not include fre ight and taxes where appli cable. Specifications subject to change withou1noti ce. 



The Millennia TransPort™ �
The Millennia TransPort from 
Micron bridges the perf or­
mance gap between desktop 
and notebook computers. 
Feature for feature this notebook �
gives you everything you need­�
whether you're working on the �
road or at your desk. Moreover, � - ·· it bears the Micron name; a name �
synonymous with award-win­�
ning technology and reliability. �

Specifications 
Common Features 
• 133MHz or 120MHz Mobile Intel 

Pentium• processor 
• Intel PCI mobile Triton chipset 
• 256KB L2 pipelined burst cache 
• EDD memory (4BMB max.) 
• 4X modular CD-ROM drive 
• 11.3" SVGA color 

display, BOO x 600 
• PCI graphics accelerator, 

1MB RAM 
•Pick-a-Point· dual pointing 
devices integrate both pointing 
stick and touchpad 

•Removable EIDE hard drive (1 .2GB max.) 
• 3.5" modular floppy drive 
•Intelligent modular lithium-ion battery 
• SoundBlaster· 16-bit stereo sound 
• Built-in stereo speakers and microphone 
• 2 Type II or one Type Ill PCMCIA slots 
• S-Video and NTSC video-outputs 
•Headphone, microphone and line-in jacks 
• 2 infrared ports, one front, one back 
• Parallel, serial, VGA and 2 PS/2 ports 
•Dimensions: 11.7" x 9.4" x 2.0", Weight: 6.9 lbs.t 
•Nylon carrying case 
•Microsoft- Windows• 95 and MS Plus! Companion 
• Microsoft Office Pro 95 and Bookshelf 95 CDs 
• 5-year/3-year Micron Power5

M limited warranty 

Options 
•Motorola Montana 2B.B fax/modem 

supports regular telephone connections, 
cellular phones and two-way paging devices.. .... .. ..............$299 

•2nd intelligent modular lithium-ion battery............ .. .. ...... .. .. .$199 �
•2nd 1.2GB modular hard drive (2.6GB total) .......... .............. .$599 �
• 16MB EDO memory upgrade.. .. .... .. .... .. ................ .. .. .. ... .... ..... $699 �
• Leather carrying case upgrade............ .. ... .. .......................... $ 59 �

Micron Millennia TransPort P133 
• Intel 133MHz Pentium processor 
• 11.3" active matrix color display, BOO x 600 
• 32MB EDO memory (4BMB max.) 
• 1.2GB removable hard drive 
•2nd intelligent modular lithium-ion battery 
• Motorola® Montana 2B.B fax/modem .$5,799 Business lease $190/month 

. 
•Intel 133MHz Pentium processor 
• 11.3" active matrix color display, BOO x 600 I
• 16MB EDO memory (4BMB max.) 
• 1.2G B removable hard drive 
•2nd intelligent modular lithium-ion battery 
$4,899 Business lease $167/month 

Micron Millennia TransPort P120 
•Intel 120MHz Pentium processor 
• 11 .3" active matrix color display, BOO x 600 
• 16MB EDO memory (4BMB max.) 
• 1.2GB removab le hard drive 

$4,499 Business lease $153/month 

•Intel 120MHz Pentium processor 
• 11.3" dual scan color display, BOO x 600 
• 16MB EDO memory (4BMB max.) 
• BlOMB removable hard drive 

$3,999 Business lease: $136/month 

t&.9 lbs. inc ludes 3.5" floppy and one battery. 

• 5-year limit ed warranty on microprocessor and main memory 
• 3-year limii ed parts-only sys1em warranty 
• 30 days of free Mi cron-supplied software support 
• 30-day money-back policy 
• 24-hour technical support 

AH sa!es are subject to Micron's standard limited war ranl ies and terms and conditions of sale. Copies of the 
limited warranties may be oblained by call ing Micron. 

800-250-5807 �
http:/ /www.mei.micron.com 

900 E. Karcher Road, Nampa, ID 83687 
Mon-Fri 6am-10pm Sat 7am-5pm (MT) • 24-hour teclmical support 
208-893-3434 • Fax 208-893-3424 • Purchase Order Fax 208-893-8992 

C 1996 Micron Elec tr onics, Inc. All rights reserved. All prices and specificatio ns subject to change wi thou t notice . 
Micro n Elec tronic s, Inc. ts no t responsible for omissions and/or erro rs Jn typograp hy or photog raphy. Micro n Power is a 
service mark : Millennia TransPo rt. Plck·a-Point. MicronDock , Micro nExec and Fl exOp t are tra dema rks of Micron 
Electron ics Inc., Intel , Intel Insi de and Pentium are registered trademarks of the Jntel Corporat ion. Mic rosoft is a regis­
tered tra demark and Windows 95 and !he Windows logo s are trademarl<s of Microsoft Corporation. All other company 
trademar ks are trade names of each respective company . Pri ces do no t include sh ipping and handling . 30-day money 
back pol ic y does not Include return freigh t and original sh ipp ing/ha ndl ing charges. app lies only to Micron brand prod · 
ucts and begin s lrom da te of shipment. All returns requ ire AMA numbers and mus l be shi pped In the origi nal con di tio n 
prepaid and Insured. Lease prices based on 36-mon lh lease . TAN S·BYTE-9604 



Spec it out! �
PCI Graphics Dual Infrared Ports 11.3" Active Matrix 133MHz Intel 
Accelerator provide convenient Mobile Pentium"' Display shows you 

Processor combined 
with 256KB of 
pipelined burst 
cache and 16MB of 
EDO memory pro­
vide the screaming 
performance you've 
come to expect from 
Mi cron. 

TwoPCMCIA 
Slots hold either 
two Type II or one 
Type III divice. 
Handles a wide 
variety of commu­
nications and stor­
age options. 

4X Modular 
CD-ROM 
provides fast 
access to a 
whole new 
world of infor­
mation. 

Modular Bay #2: 

Intelligent 
Lithium-ion battery 

or 

4X CD-ROM drive 

or 

2nd l.2GB hard drive 

or 

3.5" floppy disc dri ve 

the big picture in 
viv id 800 x 600 eye­
popping color. 

provides blazing 
graphics performance 
with VGA, S-Video, and 

Dual Pointing Devices 
The Pick-a-Point"" 
offers two pointing 
devices; choose either 
the touchpad or the 
pointing stick. 

Lithium-ion Battery 
Intelligent modular 
lithium-ion batteries 
give you the power to 
complete the job. Add a 
second modular battery 
in bay two and double 
your productivity. 

!RDA-compliant 
wireless connection 
in front or in back. 

SoundBlaster"' 16 
Sound delivers 16­
bit stereo sound to 
two integrated 
stereo speakers for 
the complete multi­
media experience. 

Removable 1.2GB 
Drive gives you 
vast amounts of 
storage and all ows 
you to upgrade to 
a larger hard drive 
in the future. 

Modular Bay #1: 

Intelligent 
Lithium-ion batte 

or 

3.5" floppy d isc 
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X86 PROCESSORS 

New CPUs Signal Better Multimedia PCs �
T alk about strange bedfel­

lows. Former blood ene­
mies Intel (Santa Clara, CA) 
and Advanced Micro Devices 
(Sunnyvale, CA) have signed 
a landmark cross-licensing 
agreement that will all ow them 
to introduce CPUs with new 
multimedia x86 instructions by 
the end of this year. Frozen out, 
however, is Cyrix (Richardson, 
TX) and its manufacturing 
partner, IBM Microelectronics 
(Fishkill , NY). 

The surpri sing detente be­
tween the two leading x86 ven­
dors could be the most signifi­
cant step in the evolution of the 
x86 since Intel introduced the 
32-bit 386 in 1985. Intel and 
AMO plan to make new x86 
chips that recognize the same 
set of extended instructions for 
multimedia tasks. This tech­
nology , known as MMx , is 
supposed to dramatically im­
prove the ability of x86 chips to 
process audio, video, and other 
multimedia data types. 

The cross-li censing agree­
ment ensures that Intel's and 
AM D's multimedia processors 
wi ll be fully compatible with 
each other. Without the deal, 
each company might have in­
troduced it s own proprietary 
extensions. That would have 
forced software developers to 
support only one company ' s 
new instructions (most li kely 
Intel' s) or everybody's new in­
structions-a wasteful and po­
tentially chaotic situation for 
both developers and users. 

Two things are surprising 
about this agreement. First, it 
comes only months after Intel 
and AMO concluded a bitter 
five-year legal battle over mi­
crocode copyrights. All those 
differences are now settled. 
Second, the agreement leaves 
Cyrix out on a limb. Cyrix has 
been working on its own mul­
timedia extensions, but they 
won' t be compatible with In­
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tel's and AMD 's unless Cyrix 
either li censes or reverse-engi­
neers the same technology. 

At this writing, there is no 
indication from either Intel or 
Cyrix that a licensing deal is 
pending. If Cyrix must resort 
to reverse engineering, the ex­
tra effort could seriously delay 
Cyrix ' s multimedia CPUs. 
IBM suffers, too, because IBM 
li censes its latest x86 designs 
from Cyrix. But according to 
Steve Tobak, vice president of 
corporate marketi ng for Cyrix, 
reverse engineering may not be 
necessary. 

"There are talks with Intel," 
Tabak says. "I can' t say any­
thing more about it, except that 

we have always been capable 
of producing processors that 
are x86 software-compatible, 
and we don't expect that to 
change." 

NexGen (M ilpit as, CA), a 
much small er x86 vendor, was 
acquired by AMO last year and 
is covered by AMD's contract 
with Intel. NexGen's latest 
CPU, originally known as the 
Nx686 but now called the 
AMO K6, already incorporates 
a special multimedia unit for 
extended instructions. NexGen 
engineers are modifying the de­
sign to make it compatible with 
the MMx specifi cations. (See 
"AMO K6 Takes On Intel P6," 
January BYTE.) 

Intel predicts the MMx-en­
ab led Pentium (code-named 
P55C) will ship in large vol­
umes in the fourth quarter. 
MMx versions of the Pentium 
Pro will probably follow in 
l 997. Intel will manufacture 
motherboards, primarily for the 
home market, that include spe­
cial support for MMx proces­
sors, the company says. PCs 
based on those motherboards 
will be able to capture and 
compress video in real time and 
will have video outputs for TVs 
and VCRs. They'll also have 
universal serial bus (USB) 
ports, a new 1/0 standard 
backed by Intel and Microsoft. 

- Tom R. Hatthill 

Intel: 200-MHz Pentiums to Arrive This Year 
B y the end of the year, the fastest Pentium will run at a blazing 200 MHz and CPU 

prices will drop so fast that businesses will regard PCs with 120-and 133-MHz Pen­
tiums as entry-level boxes. While low-end systems will range in price from $1200 to $1500, 
mid-range PCs costing $1500 to $2000 wil l have 150-and 166-MHz Pentiums. 

It's not magic; it' s science. Intel says the transition to its next-generation process technology 
is several months ahead of schedule. By the fourth quarter, Intel's foundries expect to man­
ufacture 90 percent of their microprocessors on the denser 0.35-micron process. 

That means higher clock speeds, higher yields, and lower prices. It also spells trouble 
for Intel's competitors. AMO, still struggling to get its next-generation x86 designs out the 
door, says the SSA-5 version of its KS processor was expected to ship in March. But it runs 
at only 75 MHz and delivers about the same performance as a 75-MHz Pentium. AMD 
says an improved KS that matches the performance of a 133- or 150-MHz Pentium won't ship 
until the fourth quarter. 

AMD's K6, designed by NexGen, also is scheduled to ship in the fourth quarter. At 180 
MHz, it's supposed to beat the performance of a similarly clocked Pentium Pro. 

Cyrix is fig hting hard to keep up, too. Its new 6x86 is now in production at 100, 110, 120, 
and 133 MHz. The 133-MHz 6x86 exceeds the performance of a 166-MHz Pentium, according 
to the new P-rating system adopted by AMD , Cyrix, and IBM . P-ratings measure application 
pe1formance relative to a Pentium. For example, Cyrix says the 6x86-P166 is at least as 
fast as a 166-MHz Pentium, even though the 6x86-P166 actually runs at 133 MHz. To de­
termine the P-ratings, AMD , Cyrix, and IBM submit their CPUs to MDR Labs, an independent 
testing facilit y operated by MicroDesign Resources, publisher of the Micro­
processor Report. MDR Labs doesn't assign .. 

i 

.... 
,..,.... 

the P-ratings but pro­
vides raw data that's 
interpreted by the 
vendors. 
-T.R.H. 
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CorelDRAW '"6 
Corel PHOTO-PAINT '"6 
CorelDREAM 3D 6 
Corel MOTION 3D 6 
Corel PRESENTS '"6 

�~� 
25,000 clipart images and symbols�

*' 1,000 photos �
" 1,000 TrueType• and Type I fonts �

Over 750 30 models 

With awesome speed, power and accuracy plus 
hundreds of enhancements, CorelDRAW 6 is the 
most robust graphics software suite available. 

CorelDRAW 5 to CorelDRAW 6 �

CD-ROM version �

15,000 
Clipart Images 
(5,000 new Images plus 10,000 images from �
Corel GALLERY 1) �

500 500 
Fonts Photos 
(TrueType• and Type 1) (Windows• version only) 

IDEAL FOR: 

*' Advertisements Brochures <- Newsletters 

' Promotional items '- Multimedia presentations ...and more! 

Windows• �
and Macintosh" �

versions available �

20,000 
PHOTOGRAPHS 
ON 200 CD-ROMs 
IN EACH LIBRARY! 
HIGH RESOLUTION - 5 resolutions from 
128 X 192 up to 2048 X 3072. Each image is 
approximately 18 megs (uncompressed) 
COLOR FUNCTIONALITY - Grayscale, 
16 colors, 256 colors or RGB (24 bit) 

EXPORT FILTERS - Windows: TIF. BMP, EPS, PCX or GIF. 
Macintosh: TIFF or PICT 

COMPATIBILITY - Can be read by any CD-ROM player 
(XA support not needed) 

s9599s· �
Each 

Summi196: The Annual Conference 
lot Corel VENTURA '" Mb ® 

Users and Electronic PublishersEnter the Corel S3.000,000 World Design Contest! (September '95 to July '96) TtlreedaysofCorelVENlURA,twodayso!
Toreceive a faxed copy ol the contest rules and an entry form, please call: CorelDRAW'•,spectalcr3shcourse
1-613-728-0826, ext. 3080, Document# 1125. To leave a message: onlntemel Publishing, Windows•9s, 
1-613-728-0826, ext. 81609. To send afax: 1-613-728-2891. Corel ptlQTO·PAlNT "' and the new Core!XAAA'., 

Ooni miss this week ol discovery-April 22 - 26 
1·800·558·4366 httpJ/www.corel.com 

In San Jose, CA- Fa more ln1ormatioo, Call now for faxed literature!All products and company names are trademalks Please use source code BYT 0496 caDhosl RickAltmana!l-408-252-5448 
or regislered trademarl<S of their respective companies. orvisllwww.altman.com. 1-613-728-0826 ext. 3080 

' US$ plus applicable taxes. 
Circle 70 on Inquiry Card. 



• • Th I n k B I g. S t a r t s m a I I . �

b i c In tro du ci n g BayS t ack . Beca u se yo u don ' t h ave to be b i g t o n eed 

IOBase-T Hub. Up to 10 segments n11d 260 ports IOOBase-T J-lub. Grenrer bandwidth to servers Ethernet Workgroup Switch. lncrensed through­
i11 each ma11aged stack. a11d high-power workstations. put for existing IOBase-T LANs. 

SynOptics & Wellfleet 



© 1995 Bay Netwo r ks, I nc. Web site: http: // www.baynetwo r ks.com 

�~ BayStack. Big . Small. No matter what size 

your network, it has a lot riding on it. So to 

be certain it can handle the load, build it 

with BaySt ac k. 

BayS tack has it all: routing, switching, 

lOB ase -T hub s , lOOB ase-T hubs and network 

man agement-all in one stackable system, all 

based on open standards. You can put togeth er 

exactly what you need , usi ng the same technolo gy 

we build into the world's largest networks. 

It's the perfect way to build a robust network, 

be ca us e all BayStack products are scalable, both 

wit hin the st ack and through high-speed uplinks. 

Plus BayStack ha s big-network reliability, 

with r e dundant links, Dial Back-up and 

r edundant power. And with �O�p�t�i�v�i�t�y �~� you can 

man age all th e components as a single unit-

eve n remote sites. Even with optional RMON. 

n e t w o r k t e c h n o I o g y. 
And get this : it costs less than yo u'd 

expect. So cal l 1-800-8-BAYNET EXT. 27 

for a free BayStack video a nd brochure. 

Access Node Router. Full protocol support and �
high availability for remote offices. Because when yo u build with BayStack, your �

network has th e potential to really take off . 

............................................................................._ft Bay Networks �
The Merged Company of SynOptics and Wel lfieet 
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WINDOWS �NT 

New NT to Offer Win 95 
�L�o�o�k�~�,� Internet Linl\s 
M icrosoft was expected provide compatibility across 

to release by M arch a Windows 95 and Windows NT 
beta version of Windows NT systems," says Megan Bli ss, 
that incorporates the Windows NT group product manager at 
95 interface, Network OLE, Mi crosoft. Microsoft moved 
and links to the Internet. The certain GDI (Graphical Device 
server version of NT 4.0 will Interface) and User functions 
also include Mi crosoft' s Inter­ into the NT kernel in part to re­
net Information Server (Web duce the working set size and 
server soft ware). compensate for the larger Win 

IS managers who've hedged 95 shell and other technologies. 
on upgrading from Windows However, NT 4.0 won' t have 
3. l to Win 95 say that if NT support for Plug and Play and 
4.0 is as stable as the current power management, so Win 95 
NT 3.5J, they will probably by­ will lik ely win preference for 
pass Win 95 and go directl y to notebooks over NT. The table 
NT. "M ost of the features we at ri ght shows the road map 
added to [NT] 4.0 are there to and a li st of new NT features. 

WINDOWS NT 4.0 HIGHLIGHTS 
FEATURE � COMMENT 

RRS'tBETA (REI.EASED �~�N� FEBRUARY) 
Win 95 interface Common interface reduces retraining among 

mixed Win 95 and NT shops. 

TAP!, Unimodem support Provides two APls that communications 
applications, such as Exchange, require. 

NetWare 4.1 NOS client � Access LAN resources easier, run NetWare 
log-in scripts, access NetWare 4.1 servers natively. 

WINS/DNS integration � Protocol gateway software interprets disparities 
between Windows Internet Name Service and 
Domain Name Service to allow NT to share files 
across the Internet and communicate with Unix. 

Encryption APls Provides support for developing encrypted data­
(Crypto API) exchange solutions over the Internet. 

Insignia 486 emulator � Allows RISC versions of NT to run 386 �
enhanced-mode applications. �

SECOND BETA (SLATED FOR MARCH TIME FRAMEf 
DirectDraw, DirectSound � Better support for developing, playing games. 

Win 95-compatible Easier desktop configuration and management. 
system policies 

Network OLE Adds third tier to client/server network, allows 
encapsulation of business logic into components. 

Plug and Play, Wait until 1997 for Cairo. 
power management 

PC UPGRADES 

120-MHz Pentium Power for Under $400 �
T ests of a prelimin ary version of Intel 's Pentium Overdri ve 

processor for upgradable Pentium PCs indicate that with a 
$399 upgrade, your applicati ons can run more than 50 percent 
faster. The latest Pentium Overdrive turns 60- or 66-MHz Pentium 
systems into l20- or l33-MHz machines. 

Intel also expected to release in M arch a 125-MH z Overdri ve 
for 75-MHz Pentium PCs ($399). And 150- and L66-MHz Over­
drives ($499 and $679) that upgrade 90- and I 00-MHz PCs are 
slated for May arrival. 

The newest Overdri ve CPUs should feel more at home when 
placed in your PC than the fir st Pentium Overdri ves, which up-

A Zeos Pantera with 16 MB of 70-ns RAM, 256 KB of asynchronous SRAM cache, 384 
KB of shadow RAM enabled, and a Diamond ViperPCI graphics accelerator card with 
2 MB of VRAM and a Weitek Power 9000 chip scales nicely on CPU/FPU tests. 

34 BYT E APRIL 1996 

graded 486 systems. Unlike the older Overdrives, the newer up­
grade chips don' t have to make special compensati on for the 
486's 32-bit I/O bus. 

You can also improve your system's performance by adding 
memory. Tests pe1formed by Intel indicate that if your PC runs 
business applicati ons (e.g., spreadsheets or databases), upgrading 
your processor as well as RAM yields the best pe1formance im­
provement. However, adding memory beyond 16 MB of RAM 
provides a minimal (about I percent) improvement, the tests show. 

For consumer appli cati ons such as 30 Home Architect and 
Quicken, Intel says simply increasing system RAM from 8 to 
16 MB results in a 7 percent improvement at most, whil e up­
grading the CPU from 60 to 120 MHz and adding 8 MB of RAM 
results in increases ranging from 72 percent to 99 percent. Up­
grading the Pentium alone results in perforniance boosts of 52 per­
cent to 79 percent, according to Intel. 

Although the processor is running at 120 MHz, the same Zeos Pantera doesn't see 
perfonnance improvements quite as high when running 16-bit Windows applications. 
Still, perfonnance gain of about 68 percent is quite good. 
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Ah , what aday it was. �

You visited the cash machine. It worke d. �

You made aplane reservation. It worked. �

You filed an insurance claim. It worked. �

You made amortgage payment. It worked. �

And it's all because OS/2 has arather �

attractive feature. It works. �

Computer operating systems may notCan your 
software be yom life's passion. But even if you've 
do this? 

never sat down in front of a computer 

before, you're probably a certified user of �O�S�/�2 �~� 

That's because all around you, businesses that can't 

afford to interrupt their service for even a second depend 

on OS/2 to run many of their computer systems. 

Chances are, you're using OS/2 when you step up to 

the cash machine or make a payment on your mortgage. 

You're using it when you fil e a claim with Fireman's Fund 

lnsmance Company, use Amtrak's self -ticketing kiosks or 

enjoy home delivery from select KFC restaurants. 

Across every type of industry, OS/2 Warp provides 

a reli able, 32-bit foundation for advanced distributed 

information systems, and has been a proven . . .. 
�.�.�.�:�~�~�:� �~� ··r ·-· 

business solution worldwide since 1987. . �"�"�*�1�!�:�-�~�:�"�' �· �' �-�~�,�.�~� 
.... �~ �;�.�.�.�-�-�-
::,;-.....--· ..

It allows companies to standardize 

on one 01)eratinb0' S)1Stem rurn1ing �~� ;,· f' �.�; �,�z �~�t�? ... . �(�l �~� 

across diverse platforms, from �

notebooks and desktops to servers of every size. �

10 learn more about how OS/2 can help run yom 

company more efficiently, call I 800 IBM-3333, ext. EAllO, 

or visit our Web site at www.software.ibm.com. You'll see 

how OS/2 can make ---- ­
a difference in your - - - --­

�=�=�-�= �~ �= �®� 

business. And in yom life. Solutions for a small planer 

OS/2 Warp Connect Fu llpack is available lrom IBMfor $1B9 by calling 1BOOIBM-3333. exl. EA 110. In Canada. please call 1BOO IBM CALL.ext. 1290. Reseller prices may vary. The IBM home page is located at hllp://11"w. ibm.com. IBMand OS/2 
are registered trademarksand the OS/2 logo and Solutions for asmall planet are trademarks oi Internat ional Business Machines Corporati on. © 1996IBM Cor p. All rightsreserved. 



AFFORDABLE DIGIT AL CAMERAS 

Still Cameras Approach Picture Perfect �

Sony's new digital camera, expected to sell for less 
than $2000 this summer, has a 12x zoom lens, 
removable PC Card, and color viewfinder. 

T hanks to fallin g prices and improved 
perfo rmance, digital cameras could 

soon become popular peripherals for PC 
and Mac users. Affordable still-im age dig­
ital cameras that cost $2000 or less can' t 
yet take high-resolution photos (e.g., 1524 
by 1012 pixels). But a new round of digi­
tal cameras offers improved resolution and 
even the ability to capture brief video clips 
with sound, for about $2000 or less. 

In 1995, several companies, including 
Apple, Kodak, and Logitech, released dig­
ital cameras for under $ 1000 that could 
capture images at resoluti ons of up to 640 
by 480 or 768 by 512 pixels. And Casio's 
QV- 10, although capable of a maximum of 
just 480 by 240 resoluti on, added several 
features, including a tiny 1.8-inch LCD 
viewfinder for previewing and reviewing 
pictures and NTSC compatibility that lets 
you play a seri es of images on your TV 
(see " Di gi tal Cameras for Real Work," 

DIGITAL CAMERA FREEZE FRAME 
Cd·*·'·* 
• Fast input of images into Macs and PCs 
• Cost less than analog cameras to operate (you don't 

have to pay for film or processing) 
• Better pictures with real-image viewfinders 
• Previews let you instantly discard bad photos 

NEEDS IMPROVEMENT 

• Digital cameras still expensive to buy 
• Low resolution limits use 

October 1995 BYTE). New cameras ex­
pected to ship thi s year will be even better. 

A lthough still a littl e pricey (about 
$1800), Ricoh' s new RDC-1camera, which 
should be available in the first half of this 
year, offers several improvements in addi­
ti on to its maximum 768 by 480 resolution. 
It can capture still images with up to 10 
seconds of sound, and it can even capture 
motion scenes with sound. 

If you don't need all the features of the 
RDC-1, you can also buy less expensive 
units that still offer a good feature set. A 
good example is the Epson PhotoPC, 
which is expected to sell for less than $500. 
The PhotoPC takes images at up to 640 
by 480 resolution, can store up to 16 color 
images in high-resoluti on mode, and in­
cludes EasyPhoto image-editin g software. 

Kodak's successor to its DC40 camera, 
the DC50 (about $979), has a motor-driven 
zoom lens that can focus on objects from 
19 inches to infinity . It can also take wide­
angle photos. The system has l MB of per­
manent memory and can take industry 
standard PC Cards for additi onal storage. 
Chinon's new $499 ES-1000 Pocket Di g­
ital Camera weighs less than 5 ounces. 

"There's no questi on that eventuall y 
everyone will use digital cameras," says 

A lexis Gerard, editor of The Future Im­
age Report (agfuture@aol. com or 800­
749-3572). "The image quality wi ll catch 
up to film qu ite rapidly and, with digital 
technology, you can create camera fea­
tures that make people better photogra­
phers." Gerard says an example of this is 
an LCD screen that all ows you to preview 
aspects such as exposure and adjust your 
camera accordingly. "When manufacturing 

Kodak's DC50 camera takes 756- by 504-pixel images 
and weighs 22 ounces, including its four AA batteries. 

volumes ri se, digital cameras wi ll be 
cheaper than analog cameras because they 
are solid state," Gerard says. During this 
year and next we wil l see "rapid growth 
in the market and continued price/perfor­
mance improvements." 

INPUT DEVICES 

l\eyboard Scanner Cuts Clutter �
C ompaq Computer (Houston, TX) and Vi­

sioneer (Palo Alto, CA) , developer of the 
PaperPort input system, have combined their talents 
and their products. The resul t is the pictured Com­
paq Scanner Keyboard that integrates an optical 
scanner with a keyboard and plugs into your PC's 
serial port. You can use the keyboard and soft­
ware to scan documents and images directly into 
more than 50 applications via PaperPort software. 

The scanner supports optical resolution of 200 
clots per inch hori zontall y and 400 dpi (interpo­
lated) verticall y. You can scan in photos at up to 8­
bit gray-scale depth using the keyboard, but if you 
want color, you ' ll have to buy a digital camera or 
a color scanner: The scanner keyboard doesn' t 
support color. 

Compaq wi ll include the scanner keyboard with 
its new Presari o 7232 PC and will sell it separate- No, that's not a secretive government official 
ly for about $350. with a handy shredder. It's a built-in scanner. 
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l 
Xerox �

DocuPrint �

laser �

printers . �

More �

to work �

with. �

THE DOCUMENT COMPANY 

XEROX 
Circle 90 on Inquiry Card . 

One pr.inter, many solutions: The new DocuPr.int 
4517 netw ork laser pr.inter. Lik e every Xerox desktop 
product, it brings you The Document Company's 
unsmpassed lmowledge of offi ce productivity - and 
the power of high-end Xerox laser technologies. 
Its innovative, modular design provides umnatched 

flexibility for meeting today's ever-changing work­
group needs. Now you can ensme that everyone iJ.1 
the workgroup is as productive as possible. Options 
include 1,350-sheet maximmn paper capacity for 
non-stop printing; a low-cost duplex module that 
users can easily install themselves; an offset catch 
tray for faster and easier job retrieval , and a lockable 
mailbox/collator for privacy. 
All with a full yeru· of on-site service and our one­

of-a-kind promise iJ.1 ·writing. The three-year Xerox 
Total Satisfaction Guarantee. 
For details, call 1-800-34-XEROX. When it comes 

to creatil1g a more productive workday, you'll find 
that nobody gives you more to work with. 
XEROX", The Document Company" , the sty li zed X, and Doctil ' rinl 4517 
are registered trademarks of' XEROX CORPORAT ION. 

DocuPrint 451 7 �
17 ppm �

1200x600 dpi �
edge-to-edge printing �

T 

add an offset �
catch tra:>\ �

add a duplexe1; �
and a paper tray �

T 

�~� �, �L�:�:�:� 

�· �~� " .....---:: 
. ,,.. 

or add a lockable 
mailbo.xlcollator 

T 

add another 
paper tray 

T 

add an envelope.feeder 

configure itfo1' any need 



O N -LINE SERVICE S 

Proprietary Services �
Phar Lap's Embeddable Kernel Leverages Win32 API �

In my first Code Talk column, I wrote about Phar Lap's TNT DOS Ex­�Move to the Web � tender. Now the company has released the TNT Embedded ToolSuite 

(ETSI, which lets you build embedded applications in C or C++ atop a 

32-bit protected-mode operating system running on PC/AT hardware-­B eing on-line used to mean being on a proprietary service, 
Eke CompuServe or Prodigy. Not anymore. In the past hardware that most of us have already figured out. 

few months, AT&T Interchange, Delphi, eWorl d, and The M i­ The TNT Embedded ToolSuite's main message is leverage. With it, you 
crosoft Network have all either abandoned their proprietary plat­ don't have to learn a boatload of new API calls. ETS uses a subset of the 

Corp. and M CI Communications (Washington, 

fo1111s or at least expanded their presence on the In­ Win32 API that includes inter· 
ternet's World Wide Web. faces associated with threads 

AT& T New Media Services (Cambridge, MA ), and thread management. Nor 
developer and content provider for AT&T Inter­ with ETS do you have to buy ex­
change Online Network, recently announced that pensive or esoteric hardware to 
by the middle of this year, the AT& T Business [! Include application di1ketlo ,Loadet start developing your embedded 
Network, which provides business-focused content 
for Interchange customers, will exist primaril y 
on the Web. Eventuall y, the propri etary Inter­
change service will be elimin ated. 

Several other on-line services are spinning into 
the W eb. Last year, Rupert Murdoch's News 

IR: lntenupt• ditabled in Monitor 

rR" Include U.ott collUllUftica liont 1Uppo1t 
(R' �~ �a�.�i �t� at 1ta1 lup for hoat 

fJ;ommunicalion Type--­

1�~� �~ �1� Setial 0 Parallel . 

0 CDM2 Olltn VO Po1 t· I 
TMgot Sodol Lino f 0< 

@ COM1 

0 Custom ro--:lfoK 

application; a modest 386-class 
machine works fine as a proto­
typing target (you can customize 

as you progress). You can use 

32-bit CIC++ compilers and tools 
with which you may already be 

�~�e�z�i�a �l� Line Speed:;;]

�i�
familiar, such as Microsoft Vi­�I �t�i �~ �A�u�l �oD .C.) formed a joint Internet ventures company 

I 0 FixadBaud �R�a�t �e�~� sual C++ 2.0 or better (32-bit that wi ll develop content for the Web in cooper­
ati on wi th News Corp. media companies such as version), Borland C++ 4.0 or 

Phar Lap's ETS includes the Visual better, and Watcom CIC++ 10.0TV Guide and Fox Broadcasting. Nancy M orri sroe, a spokes­ System Builder, which lets you quickly 
or better.woman for the joint venture, said the new venture wi ll eventual­ configure your embedded kernel. 
ETS lets you begin working, lit· ly replace both Delphi and BIX. 

Confusing the MCI-News Corp. proj ect is MCI's new part­ erally, right out of the box. The system comes with a Laplink cable 
nership with M icrosoft. M icrosoft, which says it has no immediate and a monitor boot disk. Compile and link your application on the host; 
plans to close its proprietary on-line service, The Mi crosoft Net­ hook the Laplink cable between host and target; boot the target from 
work (M SN), is joining with MCI to form "MSN from MCI," the monitor disk; and run the program launcher on the host. The launch­
which will be launched around the middle of the year. M icrosoft er "talks" to the monitor on the target through the Laplink cable, 
officials admit that the Web may eventuall y replace the current downloads the kernel and your program, and you're rolling. Phar Lap 
MSN back engine. However, that doesn' t mean that certain ser­ even provides drivers for CodeView and Turbo Debugger, you can use ei­
vi ces, such as content resulting fro m the Mic rosoft/NBC part­ ther from the host station to work the kinks out of your "remote" em­
nership, will be avail able for free. bedded application.

By mid-'96, Apple's eWorld will be completely Web-based. 
In addition to the standard 386 PC/AT, ETS supports embedded de­

And GEnie is moving to the Web this year under di fferent man­
velopment boards from Intel, Ampro, Real Time Devices, and Forth· 

agement. General Electri c is sellin g GEnie to New York-based 
Systeme. The documentation also describes how to tailor the kernel toYovell e Renaissance Corp., a subsidiary of Internati onal Di s­
whatever target fits your requirements.count Telecommunicati ons (IDT). 
The real-time edition of ETS adds even more features: threads, a "de· Three other maj or on-line service providers, America Online, 
terministic" scheduler (you can "know" when a thread of particular pri­Prodigy, and CompuServe Informati on Service, conti nue to view 
ority will run-exceedingly important in a real-time app), an MS-DOS.the Web as a complement, not a replacement. Even with Internet 

access, "80 percent of our customers' time is spent on CIS," compatible file system, a floating-point emulator, and even an embedded 

DLL loader.notes Willi am Giles, corporate spokesperson fo r CompuServe. 
This last feature lets you " bind" 32-bit DLLs in with your embedded ex·But the trend is clear: Except for those services that have mil ­
ecutable. Phar Lap says this will provide a smooth mechanism for ex­lions of loyal users, content providers are dashing to the Web. 

How these Web-based services will make money is still unclear. tending the ETS kernel in the Mure. 
According to Internet analy st J.D . Falk, a few businesses cur­ The Embedded ToolSuite (Phar Lap, Cambridge, MA, 617-661-1510; fax, 
rently profi t from adverti sing and value-added services. One pos­ 617-876-2972; E-mail, info@pharfap.com) on its own is $2995; the real­
sible path to Web-based prosperity is that of Ti me-Warner' s time edition is $4995. This may seem steep, but once you figure in all 
Pathfinder, which provides free access now but will charge fees the compilers, debuggers, and test-station hardware you won't have to 
in the fu ture. The strategy is that by the time it starts charging i ts buy, plus the shallow learning curve, it starts looking quite attractive. 
customers, the si te wi ll have a reli able user community. 

- Steven J. Vaughan-Nichols and Rachel Schmutter 
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mlro US (415)855-0940 · ml10 0 (531) 2113·200 · ln!emel: hllp:/twww.mir o.cam · CompuServe: GO MIR O 

�~� Super fast 2MB EDO DRAM Accelerator/M PEG/TV 
�~� PCI board, 64 bit multimedia chip 
�~� Hardware MPEG player onboard 
�~� TV tuner with videotextMultimedia PC miroMEDIA View TV 
�~� IR Remote control for all functions 

The miroMEDIA family: miroMEDIA View, miroMEDIA TV upgrade, mlroMEOIA View TV, miroMEOIA Online, miroMEOIA Radio upgrade, miroMEDIA Remote, miroMEDIA Manager 















































































































































































































































































































































































































































800-225-4898 
In Canada~ call 800-839-0148 

Mon-Fri 7am-9pm CT • Sat i0am-6pm CT 

Sun 12pm-5pm CT • http //www us dell com/ 
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