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PU3 MilLENNIA Pws 
• Intel 133MHz Pentium processor 
• 256K Micron SyncSursi- cache 
• PCI 32-bit Fast 5C51·2 controller 
• 6X SCSl-2 CD-ROM drive, 3.5' floppy 
• SoundBlaster· 16 stereo sound & speakers 
• PCI 64-blt graphics accelerator (2MB) 
• Tool-Free mini-tower or desktop 
• Microsoft Mouse. 101-key keyboard 
• MS-DOS & Windows for Workgroups 
• MS Office Pro 4.3 & MS Bookshelf CDs 

A• 16MB EDO RAM• 1GB SC51·2 hard drive 
• 15' Micron 15FGx. 1280NI, .28mm 

S4,299 (BU<lnlli lease Sl47/mooth) 

P75 PoWERSTATioN 
• Intel 75MHz Pentium processor 
• 256K write-back cache. Flash BIOS 
• 4X EIDE CD·ROM drive. 3.5' floppy 
• SoundBlaster" 16 stereo sound & speakers 
• PCI 64-bit graphics accelerator (2MB) 
• Tool-Free mini-tower or desktop 
• Microsoft Mouse, 101-key keyboard 
• MS-DOS & Windows for Workgroups 

A • BMB RAM • 540MB EIDE h~rd drive 
• 15"Micron 15FGx, 102BNI, .2Bmm 
• MS Works Multimedia CD 

s1,999 ~ltast Sllhnonth) 

4100MAGNUM 
• Intel 100MHz-DX4 processor 
• 256K write-back cache, Flash BIOS 
• 4X EIDE CD·ROM drive, 3.5" floppy 
• SoundBlaster" 16 stereo sound & speakers 
• PCI 64-bit graphics accelerator (1 MB) 
• Tool-Free mini-tower or desktop 
• Microsoft Mouse, 101-key keyboard 
• MS-DOS & Windows for Workgroups 

• With 66MHz-DX2 processor. ..... subtrad S100 

8 • 32MB EDO RAM • 2GB SCSl·2 hard drive 
• 15'Micron 15FGx, 12BONI, .28mm 

55,299 (Business ltil>t Slllhnonth) 

( • 64MB EOO RAM • 4GB SCSl·2 hard drive 
• 17' Micron 17FGx, 1280NI, .28mm 

57,299 (Bll!Ms Ltast S239lmoo1h) 

0 '. 128MB EOO RAM• 9GB SCSl·2 hard drive 
• 21 ' Micron 21FGx, 1600NI, .28mm 

s13,299 <a..ints• i...,. S4111Ynonm> 

• Option 0 not .. lilllable In dt<l:top 

8 • 16MB RAM • 850MB EIDE hard drive 
• 15'Micron 15FGx. 1280NI, .28mm 
• MS Office Pro 4.3 & Bookshelf CDs 

52,499 (Busttultil>t 589/month) 

( • 32MB RAM • 1.2GB EIDE hard drive 
• 17'Micron 17FGx, 1280NI, .28mm 
• MS Office Pro 4.3 & Bookshelf CDs 

53,499 (Business Ltast S1191month) 

• With 90MHz Pentium processor. ...... add SIOO 
• With IOOMHz Pentium processor. .... add SlOO 
• With 120MHz Pentium processor. .... add $500 
• With 133MHz Pentium processor. •••• add S800 

A • BMB RAM • 540MB EIDE hard drive 
• 14"Micron 14FG, 1024NI • . 28mm 
• MS Works Multimedia CD 

51,699 (Busin61 ltast S61hnonth) 

8 • 16MB RAM • 850MB EIDE hard drive 
• 15'Micron 15FGx, 1280NI, .2Bmm 
• MS Office Pro 4.3 & Bookshelf CDs 

52,299 (Bu!lntls Ltas• SWmonth) 
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POWERSTATI ON 

P90 PoWERSERVER SMP 
• Intel 90MHz Pentium processor 
• Dual Pentiwn SMP ZIF sockets 
• 5t2K write-baclc tache, Flash BIOS 
• Slots:.S EISA, 2 PCI, 1 EJSA/PCI 
• PQ.32-liit Fast SCSl-2 controller 
• ~X SC51·2 CD'llOM drive, 3.5' floppy 
• P.€164-bit graphics accelerator (2MB) 

e tower witj! 10 drive bays 
ff.Mouse; 101-key key.board 
~ & Windows for Wor~gr.oups 

~A ~ j6MB RAM • I GB m1-2 hard drive 
• '14'Micron 14FG. 1ll24NI, .28mm 

l,1;699 (8usintssltast S116/rriOnth) 

B •32MB RAM • 2GB SCSl·2 hard drive 
• 1S' Micron ISFGx. 1280NI, .28mm 

1.(.999 (BailnessLtast S170/month) 

( • 64MB RAM • 4GB 5C51·2 hard drive 
• 17' Micron 17FGx, 1280NI, .28mm 

"-999 (Buslneu .... ,. Sll9/111011th) 

• With second 90MHz Pentium processor. .. add $799 
• With Windows NT Workstation CD .......... add $249 



THE P75 HOME MPC 
Your Best Value in Pentium Power 

W
indows appl ications have revolutionized the way you do 
business and even the way you li ve. From presenta-

SoundBlaster'" 16, including speakers and a lightning-quick 14.4 

ti on packages and word processing to financial man­
agement and spreadsheets, increased computing speed and 
process ing power have become basic necessities. But when it 
comes to action-packed games and dynamic mult i-media CDs , 
you need more than just horsepower. Micron's new Pentium­
based Home MPC'' is your answer! And since it 's from Micron, 

Fax/Modem. And when you buy a Micron Home MPC, you' ll 
also receive Bob, Microsoft's new user-friendly home interface. 
Microsoft Bob includes eight essential app lications--includ ing a 
ca lendar, letter writer, checkbook, and more-·that arc linked 
together to make everyday computing tasks easy. With Bob 
around, you' ll rea lly get things done! Plus you' ll receive fully­
loadcd Microsoft software packages, lntuit's Q11icke11 Deluxe Editio11 

it 's not only loaded with power, it 's also packed with standard features 
that the other guys add as extras, which usually means more money. 
Only the Micron Home MPC features SMB of Micron RAM; a super­
fast 4X EfDE CD-ROM drive; and full exploding stereo sound with the 

CD and trial subscriptions for Co111p11Sen1e, Amerim 011Li11e and Prodigy .. . 
all in one super Micron deal! Virtually redefine your definition of 
va lue. Cut loose with some rea l excitement and check out the Micron 
Home MPC. 

• Intel~ 75MHz PentiumN processor • Tool-Free mini-tower or desktop 
• 256K write-back cache, Flash BIOS • Microsoft Mouse, 101-key keyboard 
• 8MB RAM, 540MB EIDE hard drive • MS·DOS & Windows for Workgroups CD 
• 4X EIDE CD-ROM drive, 3.5" floppy • Microsoft Scenes: Sports Extremes 
• SoundBlaster~ 16 stereo sound & speakers • Microsoft Bob CO· Microsoft Works Multimedia CD· Microsoft 
• 14.4 F~Modem. & WinFax Lite Encarta 95 CD; Quicken Deluxe Edition CD; Microsoft 
• PC~ 64:brt graphics accelerator (2MB) Dangerous Creatures CD; Microsoft Golf Multimedia CD; 
• 14 Mrcron14FG, 1024Nl,.i8mm Trial Subscriptions for CompuServe, America Online & Prodigy. 

Sf,999 
Complete! 

• With 90MHz Pentium processor .......................... add $100 
• With 1 OOMHz Pentium processor .................... .... add $200 
• With 120MHz Pentium processor ........ .......... ...... add $500 
• With 133MHz Pentium processor ........................ add $800 

Micron Electronics, Inc., 900 E. Karcher Road, Nampa, ID 83687 • Mon-Fri 7 AM·8PM Sat 8AM-5PM (MD 
208-463-3434 • FAX 208-463-3424 • Purchase Order FAX 208-467-5384 

International la/es 
208465·8970 

Jntematicnal fAX I I from Mexico Call c= frnmf'\JertoRico Call l.t.I ~om Canada Call 
208-465-8993 • 95-800-708-1755 ~ 800-708-1756 ..... 800-708-1758 

01iQS,Uoct\~hc..AIJ17U~ JJprionw.:i ......... llqtcttoctW911'd'O.A~ l~~h:.cal'lnCIOO~bO'l'ISSV'SlrO'O'M'Vlir1t;~ 
fl'lfh/OI~ '\bd!Ytw.~W..l'MIMOer"•atll".u~dMierME:llc:tn:nca.K ........ lnldl. af'dP911UT'inrto;):SWedQOWn;INCll'll ..... Cotpcnlx:tl.l.\t:ro6ctl 
a a regtSlend lra::iM'lft WO Wn:b4 Vtn:JoNJ NT Intl h Wn:t::lflS bpi n ntWna'\S d MaC*JCI ~ Al or.~ ndln'alb .. radii l'\Vt'e!i ol -.:f'I ~ CD"1*lY 
F'ra-sdon:tn:t.de~rdhrdi'lg.30-d.Ttr'llk..frDlftT"'lblOl:~IXlesnotrdolrttunlr"ltlaf'det9f'llil~~. '"*'9otffloMacrib'widprOO..dl.lt'd 
t:J19'1S!lanCS.d~. Mrek.rTlSMC1.nRM.-,IUTtllnlrdmntt11t1'QIOdnhlcn;Jll'lilla:rdlcrt~.ndnuwcll.aDl~~CW'll6-fl10"lflioa... 

t 'W' • I i l i 
, 

I I I 
I ! I L-1 
I I -I - ........, 
I - ! I 
I !!!!!.. I 
I .. 
l~ M!!it~l:I~ 
EDITORS' 
CHOICE 

May 16, 1995 
P90 HOME MPC 

February 1995 
P90 HOME MPG 

l"llC:RQ~ 

800-233-7027 





THE MICRON 
"Buyers looking for the fastest 
system money can buy will find it 
in the Micron Millennia." 

PC Week, May, 1995 

And the reason for the Micron 
P 120 Millennia's amazing 

ability to far outperform the 
competition? It's exclusive dynamic 

combination of Micron's 
EDO (Extended Data 

Out) Memory 
and SyncBurst~ 

cache, providing 
significant performance gains over 
previous memory 
designs. Once 
again, another 
major break­
through in computing performance 
innovation from Micron, the tech­
nology leader. 

;t?iJ,~g~ 'I 
• 256K Micron SyncBurst cache 
• 4X EIDE CD-ROM drive. 3.5 • floppy drive 
• SoundBlaster~ 16 stereo sound & speakers 
• PCI 64-bit graphics accelerator (2MB) '-
• Tool-free mini-tower or desktop ~ 
• Microsort- Mouse. 101-key keyboard 
•MS-Dos• &Windows• forWorkgroups ( 
A • BMB Micron EDO RAM, 540MB EIDE hard drive 

• 1 s· Micron 15FGx. 1280NI, .2Bmm 
• Microsoft Works Multimedia CD 

'2,199 (BM.ssU.S.SllXIWllhl C' 

I • 16MB Micron EDO RAM, 850MB EIDE hard drive J 
• 15 • Micron 15FGx. 1280NI, .28mm 
• Microsoft Office Pro 43 CD & MS Bookshelf CD 

.s3,299 (BlasinessllaSlllhmnd>) 

( • 32MB Micron EDO RAM, 1.2GB EIDE hard drive '-
• 17" Micron 17FGx. 1280NI, .28mm ~ 
• Microsoft Office Pro 4.3 CD & MS Bookshelf CD l 
14,299 1a-i- s1c~ ~ 
• Wllh 133MHz Pentium processor ......... add $300 \. ~ 
• Wllh 100MHz Pentium processor ... subtrad $300 X 

a411't'A ; • '-· ~·· E".:•• ... \ 
Clrcle 118 on Inquiry Card. 

"The Millennia is nothing short 
of the best all-around PC avai1-
able on the Market today." 

PC Magazine, April 25, 1995 'i According to PC U Magazine's most recent 
= Windows based tests, the 
' ' Micron Pl20 Millennia is a 

1 H , "star performer." The 
May 30. 1995 M"JI . 

P120 MIUENNIA I en ma gar-
nered the highest • iftl · 
Graphics WinMark '~nsid£ 
score ever seen, in addi- _I __ 
tion to a top-notch 
Winstone score. 

l"llC:l=I§;!~ 

800-233-7027 



E -MAIL 
FOR 

THINGS 

Scher!" II'+ s alarm rlod: 

remi11rls yo11 of 111erli11gs , 

rlearlli!l1's. rwy1hi11 e:. 

So yo 11 '// sttty 01gr111herl 

fllld Sf7Vf' !ill/I'. fl1trf llf":.J r' r 

miss r111othf'1' 111ee1i11g. 

AN 

""" 

PEOPLE 

' PLACES 

In other words, people like you. People 

who need more time . And fewer headaches . 

Microsoft1: Mail lets you do more, while keeping. 

you connected. whether you're down the 

hall o r down under on business. No wonder 

Mic rosoft Mail is the best-selling LAN-based 

mail product in the world . 

For a start, Microsoft Mail works perfectly 

with what you already have . Whether you're in 

W indows'· 95 , W indows NT," MS-DOS; on a 

Mac ~ o r OS/2~ And you can send mail without ­

exit ing the applications you're working in. And 

send faxes right from your word processor: .. ;· 

Whether you 're in Microsoft Word, Microsoft 

Excel. Lotus• 1-2-3" or WordPerfect~ 

In Canada. C41 11 (800) S63-90""8. © 1995 M1c.rosoft Corporauon All righr.s re.ser~Mkrosoft :and _HS~OOs-are r-eginered trademarks ;rnd Windows, Windows NT Jnd Wher~ do rou want IO go fodoyl 
arc trademarks of Mlcrosoh Corporation. Lotut. :md 1-2-3 arc regisccrcd tndeniarlts of .Lowi Oe'a;f~~nt.Corporation. WordPerfect is 3 regmercd trldcmark or WordPerlect Corpor3tion. 
Mac is a registered trademark o f Apple Compute r. Inc OSn " a registered ~detn.\Tii: ~f 1-nm·m;nlonal ~1nen Machines Corporaclon. 



WITH 

\Vit!t 1lrfrtil Remote, 

1•011r/011'111t1f rl 10 bf' i11 

your of/ire 10 lw p i11 1011c!t. 

1l11d ""il!t ru irf'icss serv ire, 

yo11 don '1 \;Cl/ 11Ped 

10 be near r1 p!to111•. 

) 011 rc111 log i11 a 11yr1.>Jlter e. 

TO GO 
LE TO EE • 

How can Microsoft Mail save you time? 

Mail has smart, sensible symbols and online help 

that ma ke learning to send and receive mail 

easy. Even messages that include graphs, pictures 

and sound. You can save even more time by 

adding features that are just as easy to use as 

Mail. Like Schedu le+, the best-sell ing scheduler 

for Windows. It helps you manage your calendar 

and reminds you of meetings and deadlines. It 

even shows you when everyone is free . So you 

can schedule meetings without a lot of legwork. 

Microsoft electronic forms let you speed 

expense reports. vacati on reguests and other 

important forms through your office at the 

speed of light. And with electronic forms you 

can tra.ck ):hem easily. 

Finally. with Mail Remote you can stay con­

nected and work just like you do in your office 

when you're on the road. Not only that, it can 

also save you money. Just read the important 

messages, then let Mail Remote respond au to­

matically when transmission rates are lowest. 

No other mail system is easier to use or 

easier for your IS people to administer. O r 

engineered like Microsoft Mai l to take advantage 

of new information exchange technologies. To find 

out more, just add one more thing to your 

to-do list: Call (8 00) 871-3271 . Dept. AV3 . and 

ask for our free Microsoft Ma il information kit. 

H IGHLY INTEGRATED WITH 

M ICROSOFT OFFICE 

EASY TO A DD FAX AND 

INTERNET C ONNECTIVITY 

EASY TO INSTALL AND 

EASY TO A DMINISTER 

Microsoft· 
WH E ~t DO YOU WAN T TO GO TODAY? ' I 



News&Views 
DESKTOP V I D • ONFERENCING 

Videoconferencing's 
Achilles' Heels .. .. . ..... .. ..... ..... 24 
Videoconrerenci ng won't be used 
widely in business until two things 
change: interoperab il ity improves and 
ISON becomes more nvai lable. 

M T IM E D I A PROCESSORS 

Hot Chips, Tough Choices .... .. .. .. 25 
A new wave of multimedia processors 
will re ly heavily on software upport. 

PO'WER MA S 

Apple's New 
Multimedia Macs .. ... .... .. ...... .. 26 
At Boston Mac World Expo this August, 
Apple is expected to introduce a new 
li ne of Power Macs. 

ST RA •E 

3.5 Will Get You 100 ........ .. .... . 26 
Two technologies arc vying to become 
the next 3.5-inch noppy drive standard 
fo r hold ing 100 MB or more. 

INT RN ET A ESS 

BBSes to Provide Local 
Web Access . ... .. ....... .. ... .. ... .. 30 
BBS software vendors arc bringing Web 
capabilities to thei r products. 

NET\,V RKS 

WinSock 2 Enhances 
Connectivity .... .... ... .. .... .... .. .. 30 
The new WinSock promises to liberate 
network applications from dependency 
on a single transport protocol. 

PTI ALT - ' H NOLOGY 

Blue Laser, Bright Future ... .... ... 34 
Recent breakthroughs in blue laser 
diode and blue LEDs portend higher­
capacity CD-ROM discs and brighter 
projection displays. 

L R PR I NT RS 

Color Lasers: Faster, 
Easier, Cheaper . .. .. ...... ...... .. .. 40 
A econd generation or color laser 
printers is due soon. 

NE\,V t R D TS 

What's New ......... .... ... ....... .168 
Gateway 2000's 133-MHz Pentium PC 
is a tower of multimedia power; 
PhoncKits turns your PC into a personal 
phone manager: plu. more. 
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Machine Learning 
Grows Up 63 
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U 
What 's the difference 
between Elwood and 
Jake? The right algo­
rithm can tell you. 

SOFTWAR E DEVELOPMENT 

The End of Programming 69 
BY DAVID S. LINTHIC UM 
It 's over. Fi ni . Kaput . 
You'll never have to write 
another line of code ever 
again . Yeah. Ri!!ht. 

State of the Art 
GROUPWAR E 

Herd Instincts 
BY ALAN JOCH 
Groupwarc 's technical 
problems are huge. 
but they ' re being solved. 
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Solutions Focus: 
Big OOP, No Oops 
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Moving to object­
oriented develop­
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plunge. Here's 
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Reviews 

ll1 
BYTOM THOMPSON Finally~ Power Mac clones! 
We take a IOOk at one of the finli. from Power Com­
put,ing. to see how it stack up against Apple' . 

128NA2 
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BYG.ARMOUR VANHORN 

DATA STORAGE 

l29 
'lbey;fai...T.liey scan. They 
pdnL 'Ibey copy. And they 
cost I thaa a grand. These 
do-it-all devU:es p llrother. 
Can«H4 HP. and Lexmark save 
pace and money. 

BY STl\ MJASTl«)W. KI N w remo able-media 
dri es from Iomega and SyQuest forge a new niche 
in dara torage. 
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SyQuest Takes On Zlp-130 

SOnf.s Mln~M0-132 '°"' Move to Cllent&rver 
BY t)A vro·s. LlNTHJCUM PoxPrc> developers 
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BYGkMI.O~ 
Mlltrox~ new Millennium 
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configured as in-house Internet file st:rwrs. 
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Best for the Net-136 

How the WWW Is 
Put Together-138 

A Recommended WWW 
Server Col'\figuratlon-141 

Uliix with No Excuses l23 
BYMARCPAWLIGER m~s.AlX4.I 
embraces hi turlcal strengths, emerging 
standards, and teehnical innovatiQns. Th y 
can't say AIX stands for "Ain't Unix" 
anymore. 

Support a Safe Internet: Secure 
Your Site-143 

State of the Art 

Under Construction 93 
BY KELLY TRAMMELL 
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They've got some serious problems 
ro deal with. 
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Telephony's Wake·Up Call-100 
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An Insider's View .. ... ........ 45 
BY ROWLAND AERTKER An insid­
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Contents by Platform 

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

DOS/WINDOWS 

BBSes to Provide Local 
Web Access ... ........ . ..... ... 3 0 
Developers of BBS software. such as 

Galucticomm. are bringing internal Web 

browsers to their services ' GUls. 

WinSock 2 Enhances 
Connectivity ... .. .. .. ....... .. . 3 0 

'ctwork applications have been chained 

10 a s ingle transport protocol , but the 

new version of WinSock could 

change that. 

Code Talk: Jeeves Comes 
to Visual Basic ... ...... ...... . 3 6 
VB Assist tends 10 the tedious chores of 

Visual Basic programming. 

Inside the Mind 
of Microsoft ... .. ....... ... .. .. 4 8 
A look at the company's opernting sy ·­

tem strategy, from desktops to TV sets. 

If you're wedded to Windows. here's 

whnt lies ahead for you. 

The Elegant Kludge ...... ..... 54 
Something o ld, something new. \Vin ~ 

dows 95 has some nice new features , but 

it still clings to niggling bits of it< 

DOS past. 

Competing Platfonns ... .... . . 84 
A comparison of th ree groupware plat­

forms: Lotus Notes, Microso ft Ex­

change. and Novell Group\Vise. 

Five-in-One Peripherals .... .. 113 
Plug one of these babies into your PC 

and you can scan. fax . copy. and print. 

Foxy Move to 
Client/Server .... ... .... ....... 117 
Microsoft's new Visual Foi<Pro 3.0 is a 

good way for dntabasc developers to up­
size to c li cnt/s~rvcr. 

The Matrox Triple 
Threat . . ... . . ........ ...... . 121 
The new MGA Millenn ium card speeds 

up Windows displays. 3-D animat ions. 

and video play buck. Our test• show it 
to be '"blisteringly fa.<t.'" 

Pournelle ..... ........ ... ... .. 15 9 
Jerry talks about the new Windows­

thc impending llood of new applicm ions 

nnd games, why he's running it on his 
machines. am] why it was the biggest 

thing al Comdex and E3 . 
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Preview: Gateway's 
133-MHz Pentium ......... . . 16 8 
We check out one of the first PCs using 

Intel' s latest rev of the Pentium. 

OS/2 

The Elegant Kludge ... ... ..... 5 4 
Okay, so maybe you don' t want to read 

any more about Windows 95. But this 

article includes some comparisons with 

OS/2 Warp Connect. 

Under Construction .. ... ... .. . 9 3 
Groupware developers working wi th 

Lotus Notes get some help from OS/2 

software, such ns LN:Dl's MSS hiemr­

chical storngc management system 

(puge 98) and the Re mark Voice server 

(page 100). 

Pournelle ... ... .. .. ......... . . 15 9 
OS/2 Warp Connect has ome technical 

advantages over \Vindows 95. So why 
w:os Windows 95 the biggest th ing al 

Comdex? 

MACINTOSH 

Apple's Multimedia 
Macs ...... .. .. .... .. ......... .. 26 
The new batch of Power Macs. s lated 

for introduction this month. includes a 

high-end system aimed at multimedia 

authors. There are some new low-end 
models. too. 

Color Lasers: Faster, 
Easier, Cheaper .......... ..... 40 
Color laser printers have been high· 

ticket items. A new round of mode ls. 

including the Color LaserWriter 

I 2/600PS . will cost less and be cheaper 

to maintain . 

Send in the Clones .. .... .. ... 111 
We tcst-driw tile first Power Mac clone: 

the Power 100 from Power Computing. 

Portable-Data Stars ......... 129 
New removable-med ia drives offer rea­
sonnbly pricc:<l . nnd conveuienl. altc111a­

tives 10 other forms of storage. 

Building the Better 
Virtual CPU .... ...... ... ... ... 14 9 
Apple sci out to speed up its 680x0 Clllll · 

lutor for lhe Mac. Tom Thompson ex· 

plains how they did it. 

Pournelle .... .... ... .... .. ... . 159 
Apple had a small booth at the E3 con­

fe rence. Ki n<l of rn.l<l considering how 

much games programmers like the Pow­

er Mac. Also. Jerry cranks up his new 
Power Mac 8100/1 ()() AV and spins a 

disappointing CD. 

UNIX 

Unix with No Excuses .... .... 123 
IBM's new AIX 4.1 is much improved. 

It has a network installation manager, 

kerne l threads, dynamic kernel exten­

sions, and on-the- Hy compression. Too 

bad they took out the CIC++ compi ler. 

though. Anyway. our reviewer find s the 

new Blue Unix to be a winner. 

NETWORKS 

WinSock 2 Enhances 
Connectivity .. ............ .. ... 3 0 
The next version of WinSock will work 

not only with TCP/IP, !PX/SPX, DEC­

net, and OS I-ii wi ll also support addi ­

tional transports plugged in th rough the 

service provider interface. 

Competing Platfonns .. ... .... 8 4 
A feature-by -feature comparison of 

grnupwnre software . including Lotus 

Notes. Microsoft Exchange, and Novell 

GroupWise. How they compare today. 

how they' ll compare tomorrow. 

The BYTE Network Project: 
Live Wire . ... ... .. ...... .. .... 103 
After connecting the new 56-Kbps 

leased line running in10 the BYTE 

building, our author and our wiring con­

tmctor solve a my h!ry. Then , it's on 

10 heavier issues, like: What to do with 

11' addre ses? And which approach 

should we take: public or private net· 

working'? 

Lab Report: 
Five Internet Servers 
Go Head-to-Head ... .. .. ... .. .13 4 
We test four RISC machines (based on 

Alpha and Mips CPUs) and a Pentium 

box to find the best in-house Internet 

sen·cr. Plus. some tips on configuring a 
Web server. 

Novell Builds a NEST .... .... .151 
With its Nove ll Embedded System 

Technology. the House ofNctWarc is 

looking beyond PCs and workstations. 

It' s looking at devices that haven' t been 

conncc1c<l 10 nctworks--evcrythi ng 

from vending machines to air condi tion­

ing sys tems. 

Merging ATM and 
Ethernet .......... .. ......... . 15 5 
Combin ing ATM and Ethernet switch· 

ing into one network is an economic 

way to acco111111odate high-bandwidth 

nppli<.:ations. Here arc some things 10 

con$i<ler before making the merger. 
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See The Future Of Storage. 

The .Tahoe 230 MB is the world's first 
portable optical drive, weighing only LB 
lbs. It offers quick.acceS!i time and fast 
data throughput, with e.ach rewritable 
3.5"disk storing 230 r.m of data. With its 
optional t.ravel case and battery pack, 
the Tahoe is the perfect solution for 
users on the go. $795 

The Orray is the fust optical drive to 
utilize multiple heads and disks, similar 
to hard disk tochnology. Designed for 
quick thJ.'Oughput, A .MB/sec sustained, 
the Orray is ideal for.digital audio/video 
and, file server applications. Each 
temovable, reliable, inexpensive optical 
media set holds up to 5.2 GB of 
important data $9,995 

To order or for a dealer near you call: 

800.553. 7070 
Tel. 714-7B9-3000 Fax 714-789 -3150 

The Sierra 1.3 GB is the industry's 
fastest optical drive. It can be used as 
both a hard disk replacement and an 
on-line archiving system. Each 5.25" 
cartridge holds i.3 Gigabytes of data, 
and boasts a 30-year shelf life. It is ideal 
for data-intensive applications such as 
graphics, CAD/CAM, multimedia or data 
archiving. $2,495 

Ranging from 20 Gigabytes to over 
l Terabyte, Pinnacle's optical library 
systems .provide a centralized storage 
system to all users on a network. 
Designed for data management 
applications such as backup and archiv­
ing, HSM (Hierarchical Storage 
Management), document or graphics 
imaging. Prom $5,995 

It's recordable. It's affordable. It's the 
#I selling CD recorder system. As a 2X 
CO recorder, it creates custom audio, 
video and data CDs up to 650 MB. As a 
2X CO-ROM player, it reads thousands 
of educational, multimedia and audio 
CDs. With its unique backup utility, it 
offers fast, reliable archiving of your 
valuable data. $1,695 

OPTICAL MEDIA 

Pinnacle Micro offers a variety of remov­
able, inexpensive, high-performance 
optical media. By offering the highest 
quality in the industry, your data is pro­
tected (30 years for MO disks, up toJOO 
years for CDs). Expanding your data is as 
easy as purchasing more media. 
RCD-74 • $19,3.5"230MB • $39 
5.25~ 1.3 GB• $169 

P1NNACLE &1cRo 
TH • OPTICAL ST Oil.AO• COM P AN Y-

Clr~ le 90 on Inquiry Card (RESELLERS: 91). 



eagerly awaiting the coming makeovet ,,,,...,,_.,..,_ .... ""' 
• .. • •. • • ' """ I":' .. 

a .. IBM reiterates Powar~C commi 
pl_, IBM .i.! expected to ship itS long-awaited PowerPC 
b t systems in June, but with a beta vmion of OS/'l for 
tt Lee Reiswig, general manager of the Personal Soft 
e> Products division, said at an analyst conference in < 
ru Fla., last .. -•· ...., r . ·- • .i,: 

IJelermlned IUIO lose mind share in the processor game, ~ CO. 
last week proyided a gtimpse of its 64-bit PA-RISC 800l Brchitecture, which 

HP set to lauOOh PA-8000 ch 
·systems not expected until 19'. is still a ~from delivery. 

At. llie'same time, offidals at HP and Intel Corp. all but denied a wire seM:e 
news report that said the results of the two companies' collaborattVe 111ic{Q-
processor development wol.dll w-· " ·- · ' in 1997 as lot" ·-
That report was based on a>'" ffewWI."" :laird Co. plans io announoc its ne<1 SIDI Miaosyslelm Inell Spare Tcchnol 

Business and MIPS Technology Inc. have 
announced the nrcliitecturc of their next gc 
proc:es!Ol'll a year before they will appear i 
products. 

~;~~ .. ( ~ -~ IB~ Motorola To ~~ionM~~nU~ 

=~~: Announce 
~~~~~,- 64-bit Power 

"It's son of a liar's ma:," said Andrew 
editor of Inside the New Computer lndust 
"lbe Slakes keep going up." 

The RISC chip mala:rs arc trying ro pn 
have processors advanced enough IO not o 

- - -u1<1.cach other but ro also oor 

11111 and MaOola are 8llllllll*1g the 
l'Dwelf'C 620 lhls week, the most 
advn:8d ~ olbl PoweiflC 
archl1ecture to date. 

As part DI Ille announcement, the 
t.vo coqianles lnlroduced Ille fin! 620 
prototype, with sample shipments to 
lollow In the second quarter of 1995. 

Vokune produdlP'-' ''' ~·'-"1e 

second hall"' 
-.. .. ~ 

; 
to comc- .1 
- twict ~ 
604's ct" ' 

Thi: ' 
other r 

Sun announces 
untested 64-bit chip 

apart }=============================================== 
QWel 

~~~t]fnc.~~Tcchoology 
-.!the 

1d th: 

IXll1lpllied to Digi1al's Alpha AXP 21164. 
much has a SPECint9'2 rating of330. 

HP, Sui's biggest riv.II, is shipping a PA-7150 
processor that has a SPECint rating of 135 and 
next month will introduce the PA-7200, 
which is cxpccted to have a SPECint92 rating 
of about 150. 

. 

the gap ; 

in I' 

· .. 1997 date set for 
~delivery of HPnnte1 

Intel Corp. acknowledged 
last week that the P7 will be 

per second (sec "l\,ntiwn "™'· 
VLIW Inter," Jan. 30, pogcl}. 

the first chip to come out of The basic concept of the PowerPC Much hype, 11tt1e 1 

_..,_.,..,he..all~11<;~,;".fonned · ............ ""ll~is,.:..:to..'1!-ha~c:omr' " 
PC Weck via rllSI! : Hannover, Gcnnany - · IBM, Ap 

' , and Motorola Inc. showed litilc restraint in hyping 
~IT;_bcrc Inst week. but in private, officials from l 

eir standard isn't ready for prime time. 
,amgc of PowcrPC processors in the pipe 1 

:pricclpcrfonnancc, lagging system and 

. INTEL-HEWLETI-PACKARD ALLIANCE 
SEEN RALLYING A 64-BIT MICROPROCESSOR 

continues to keep the PowcrPC from brea 

, ~TANDARDS EFFORT 
~ 1t°i:e..tcac11L lli!iba 

There are scant detai ls of how Hewlett-Packard Co. ·:he and winning converts in the PC main: 
plans to introch::-" technology developed under its >.oing to take two to three years for us to really c 
;ill' ·· . ,.. . • _ • Jil Hester, general managcrof!BM's Systems ru 

---..;.........:~· Division, in Austin. Texas. " I rlon't have illusions that t 
·-.._ liad 32KB or 

'~ 
ci::-cmigh~ disc" 



nd 
tpU!er 

er PC 

Intel 

romp11ti11g long ago. And while neither one has n 64-bit 

Dlgital's lucky chip 

price!peifD1mance lendmhip 

.. .sales of systems based on the Alpha 
chip have taken off, jumping 66% in 
the past yeai; and now exceed VAX 
sales. The chip excels at handling 
thousands of concurrent users-which 
is why regional phone axnpanies 

only servers capable ofmnning the newest 64-bit dtitabnse products 

-letting your application directly address up to J4GB of 

data i11 main memory, and giuillg you perfomurna gai11S of up to one hundred times over 32-bit 

enterprise systems. Alpha-based systems run thousands of applicatiom-i11cluding the ones you need 

~Ships Jt,s 100,000th 
Alpha Syst£m 

Digital r.qwpment Cmp. reports it shipped its 
100,CXX>th 64-bit Alpha system. The milestone is sig­
nificant, 'in our ppinion, in that competitors IBM, 
Suri, ~ Hewlett-Packard have yet to ship their first 
64-bitprod 

most. And, thanks to the enormous capacity and 

smlabilit;1 of 64-bir architecture, they'll work with 

your present eq111im1ent, nnd grow almost /i.mit!ess!J 

as your business grows. Sure, it's possible that HP 

or IBM really will have 64-bit machines, ei1e1uunlly. But even when they srm·t offering real-world 

64-bit products, it'll st1'll be years before they'IL htwe been as thoroughly tested and evolved as ours are 

right now. So why wnit? Whatever your business, whate11erJ1our budget, you ca11 do what thousands of 

mamaama '" companfrs all ow rh' wo,.ld hav' d0>u-and what IBM and HP hav' bun nnab/, 

to do-have a 64-bit computer you cnn cal/your ow11. For more information, contact your Digital 

busi11ess part1w: Or call 1-800-D/G/ulL. Or rf'ach 11S via our Internet address: moreinfo@digital.com. 
Circle 74 on Inquiry Card. 
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I~ n VI I Raphael Needleman 

Why I Love/Hate Microsoft 
To discuss 

Microsoft is to 

dance in a narrow 

minefield rimmed 

by opposing 

camps of zealots. 

But so what? 

Writing about Microsoft is like talking about politics. 
Unless you're sure of the precise nature of your audi­
ence, it 's best to avoid the topic entirely . Say anything 
positive, and you're like ly to get flamed for being seen as 
supportive of the Evil Beast. Say something negative, 
and you're almost sure to get swamped by hordes of 
aggressive Microsoft spin doctors. This is a shame, be­
cause Microsoft provides such wonderful fodder for de­
bate about technology. standards, the needs of users, the 
essence of capitalism, and the free market-all manner of 
juicy cocktail-party conversation. 

So we at BYTE, which is no stranger to controversy, 
thi s month analyze Microsoft's core business: its oper­
ating systems. Ace technology analyst Tom R. Halfhill 
delves into the current and future strategi es that make 
up Microsoft ' s OS initiatives in " Inside the Mind of Mi­
crosoft ' on page 48, and Randall C. Kennedy examines 
the inner workings of Windows 95 in " The Elegant Kludge" 
on page 54. These are important stories, because whether 
you love Microsoft or hate it, if you don ' t 1111derstand it , 
you're at an astounding disadvantage when it comes time 
to make your technology plans. 

The Good, the Bad 
I have to admit that in some respects I agree with the 
Microsoft-bashers. But in a lot of arenas Microsoft has 
simply done the right thing: It ha developed good prod­
ucts and marketed them well . And for that the company 
deserves credit. 

For example, Microsoft makes great desktop applica­
tions. Word for Windows does almost everything you 
could possibly imagine a word processor doing. The Ex­
cel spreadsheet defines its market. PowerPoint, once an 
also-ran in the presentation-graphics market. is now com­
petitive. And it's these applications, more than the Win­
dows OS itself, that have made Microsoft so powerful; 
without these market-leading applications, no one wou ld 
ever have taken Windows seriously . 

l don ' t really know if Bill Gates planned Microsoft's 
desktop OS and application-suite hegemony all along. 
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When I interviewed Gates a few weeks ago (the interview 
wi ll be published next month), he said he knew from the 
start the general attributes of the ultimate per onal com­
puter application platform but that he never really ex­
pected that Windows and Office would succeed to the 
extent they have today. 

Of course, Microsoft has been immensely aided by 
another of its corporate attributes: its relentlessness in 
implementing a vision . Microsoft has never wavered 
from its plan to bring graphical applications to the desk­
top computer user. Other companies, meanwhile, have­
just a slip here, a momentary rest on hard-earned laurels 
there. When these micro-opportunities pop up, Micro ·oft 
tends to gain just a lilt.le more market share or technology 
leadership. The company builds not just on its own vision 
but on the compounding errors of other vendors. 

After 14 years in the IBM-compatible market, these 
little wins add up. We may not like it, but I for one respect 
the discipline that Microsoft has shown. It's won the com­
pany an entire market. 

But enough praise. All of Microsoft's success has bred 
a corporate arrogance the likes of which you don ' t see in 
other computer companies (with the possible exception of 
IBM). Microsoft has had enormous success in the market 
defined by the desktop PC, but it's wrong for the compa­
ny to assume that it can simply move this success into the 
consumer (i.e., TV) or corporate (data center) markets. 
These are fundan1entally different channels, and they de­
mand different products. 

For example, they both demand something that desk­
top PCs don ' t deliver, the lack of which we've all grown 
to accept: absolute, unflinching reliability. The versions 
of Windows that have evolved from DOS don ' t have it , 
and probably never will. But Home Box Office simply 
doe. n' t crash, and you don ' t Ctrl-Alt-Del AT&T's cen­
tral phone-switch mainframes. 

Understanding Microsoft is critical to your success as 
a computer-technology expert. To appreciate Microsoft, 
and to appropriately use (or eschew) the products it re­
leases, you need to spend a little time working through 
your own technology plans and comparing how they 
mesh-or connict-with the Microsoft vision. It wi ll 
be time well spent. • 

RAPHAEL NEEDLEMAN, EDITOR IN C HIEF 
(rafe @well.com) 



·: .. the new 
top dog.:: 

SPECIFICATIONS 
• TRANSFORMS YOUR WIN BOOK INST ANTl Y TO 

A FULL-FUNCTION DESKTOP COMPUTER 

• INCLUDES QUAD-SPEED CO-ROM DRIVE 

• TWO EXPANSION SLOTS AND 
DRIVE BAYS (ONE EXPANSION 
SLOT AND DRIVE BAY 
REMAINING WITH CD-ROM 
INSTALLED) 

• BUILT-IN PARALLEL. SERIAL, 
PSl2 MOUSE, KEYBOARD 
AND VGA PORTS. 

Ask about our new 3" 

PC World- May, 1995 

Choose the pointing device that works best for you 

. . 
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WmBool<XP 
100MHz 
1999 

TECHNICAL SPECIFICATIONS 
• SL-ENHANCED INTEL 486 OX4-75MHZ OR 486 

DX4-IOOMHZ. 

• 5.9 LBS. DUAL·SCAN COLOR OR 6.1 LBS. OPTIONAL 
ACTIVE MATRIX COLOR 

• DIMENSIONS: 11.3 • X 8.5" X 1.7 • 

• 4MB, 8MB OR 16MB RAM (EXPANDABLE UP TO 32MB) 

• 3.5 • 1.44MB DISKITTE DRIVE 
• REMOVABLE 340 TO 810 HOD 

• VGA DUAL-SCAN COLOR OR OPTIONAL ACTIVE MATRIX. 
MONOCHROME UNrTS ALSO AVAllABLE 

• 10-CELL NIMH BATTERY & AC PACK 

• SUSPEND/RESUME FEATURE 

• TWO TYPE II OR ONE TYPE Ill PCMCIA SLOT 

• INTEGRATED DUAL·BUTTON POINTING STICK, 
OPTIONAL DUAL-BUTTON 19MM TRACKBALL OR 
OPTIONAL DUAL-BUTTON TOUCHPAD 

• PARALLEL, SERIAL AND PSl2 PORTS 

• 1 MB VIDEO MEMORY WITH EXTERNAL VGA PORT 

•LCD FUNCTION INDICATOR PANEL 

• 14.4 SEND/RECEIVE FAXNOICEJDATA MODEM OPTIONAL 

• INTERNAL AUDIO OPTIONAL 

• DOCKING STATION OPTIONAL 

~999 ..... •Int.el 486 DX4-100MHz 
• 10.3" dual-scan color display 

$
3999 

• 4MB RAM/340MB HD 
.... • Int.el 486 DX4-100MHz 

• Active matrix color display 
• 16MB RAM/810MB HD 
• 14.4 Fax Mod.em 
• DOS and Windows 

S.S Comparable savings on all other WinBook XPs-from 
our base models to notebooks for the power user. For 
current pricing and configurations, call 1-ll00-725-3469. 

Call us today, toll-free 

1-800-725-34 69 
Monday-Friday, 8am-9pm EST • Saturday, 9am-4pm 

WmBool< 
COMPUTER CORPORATION 
a subsidiary of Micro Electronics, Inc. 





Introducing the Viewsonic 
17PS. The first 17" monitor 
with an 1.l[tra :Fine 0.25mm 
dot pitch. The ultimate in 
sharpness ... precisely 
what you need! 
Our new Ultra Fine monitor truly defines sharpness. 
With its ultra crisp, ultra brilliant image this powerful 
monitor is the intelligent choice for your business and 
graphics applications. Ultra Fine images are nothing 
new from Viewsonic. The Viewsonic 21 PS was the first 
21" monitor (19.7" diagonal viewable area) available 
with a 0.25mm dot pitch, and now it's offered on our 
top performing 17" monitor (15.7" diagonal viewable 
area) . 

The Viewsonic l 7PS retains all the superior features 
that make Viewsonic monitors award winning market 
leaders. Our OnView•M on-screen control system, Super 
Contrast screen and exclusive ARAG® anti-reflection, 
anti-glare screen coating combine to produce the 
shaivest images possible. PC and Mac compatible, our 
new 17" monitor supports a maximum resolution of 
I ,600 x 1,280 and a 77Hz refresh rate at 1,280 x 
1,024. The remarkably quick refresh rates and high 
resolutions offer you c1ystal clear, flicker-free images. 
In addition, the Viewsonic l 7PS includes P{ug & 
Pfay -r "' for automatic graphic card configuration 
with Microsoft's Windows95™, plus TCO certification, 
the strictest Swedish safety standard. 

Designed fo r your critical desktop publishing, business 
graphics and CAD/C M applications, the Viewsonic 
17PS is an example of our ongoing commitment to 
offer you the best monitor at the best price. 

Experience the new world class standard 
in 17" monitors - the ViewSonic l 7PS. 
You'll See the Difference! 

Viewsonic® 
See The Difference!™ 

Tel: ( '00) 888-8583 Ext. 323 or (909) 869- 976 
fax (909) 869-7958 
Call faxSonic (909) 869-73 18 (24-hour f:Lx-on-demand) 
Request Doc. 153 (171'S), 162 (Z IPS) 
Applclink: VIEWSONIC Compuserve: 73374.5 14 
" Rti..'U~.11ll1Co-.,~c:rr! 
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lf':kkmJrid\k".i.5JUkCorJxir.lli'..n ~'-'111C2 l10m.~?na=5Subtn:J tochlrll)''l11thOUI nol!a:. 

Circle 112 on Inquiry Card (RESELLERS: 113). 



EDITOR IN CHIEF 

Raphael Needleman 

Editor in Chiefs Assistant: Linda Higgins 

EXECllT1VE EDITORS 
Rich Friedman. Jon Udell 

MANAGING EDITOR 

Lauren Stickler Thompson 

NEWS 
Peterbofoutb: 
News Editors: David L. Andrews, 
Martha Hicks 
New Yorit: 

News Editor. Salvatore Salamone 
San Mat.o/Wnt Cont: 
Senior Editor. Tom Hallhill 
Fnnkfurt: 

Senior Editor: Rainer Mauth 

PRODUCT REVIEW& 
Director: Stanford Diehl 
Senior Technical Editors: Rick Grehan. 
Douglas Tamasanls 
Technical Editors: Rox Baldazo. 
Susan Colwell, David Essex. 
Dave Rowell 
Reviews Assistant: Lisa O'Neil 

5TATE OF THE ART/FEATURES 

San Mateo 

Features Editor: John Montgomery 
PeterborouOi: 
Senior Editor. Alan Joch 
Technical Editor. Russell Kay 
Lexington: 
Senior Editor. Edmund X. DeJesus 

SENIOR TECHNICAL EDITOR 

Al Large: Tom Thompson 

SENIOR R£SEARCHCR 

Rowland Aertker 

ASSOCIATE TECHNICAL EDITORS 

Dennis Barker. Cathy Kingery. 
Mark Reynolds. Warren Williamson 

SENIOR CONTRIBUtlNO EDrTOR 
Jerry Poumelle 

CONTRIBUTING EDJTORS 
Stephen Apiki, Dick Pounlain 

CONSULTING EDITORS 

Nicholas Baran, Raymond GA Cote, 
Trevor Marshall . Stan Miastkowski , 
Barry Nance, Roberta Poumelle, 
Ellen Ullman. Potor Wayner 

EDITORIAL ASSISTANTS 

Tammy Grenier. June Sheldon 

lllX Interactive On-line Service 

MANAGING EDnOR 
Chrisline Taylor 

EXCHANGE EDITORS 

Amiga Exchange: Joanne Dow 
Entertainment and Leisure Exchange: 
Rich Taylor 
IBM Exchange: Barry Nance 
Programmers Exchange: Biii Nicholls 
Professionals Exchange: David Reed 
Tojerry Exchange: Jerry Poumelle 
WIX Exchange: Karen Kenworthy 
Writers Exchange: Wayne Rash Jr. 

DESIGN 
Design Director: Charles Dixon Ill 
Associate Design Director/ Design & 
Photography: Sharon Price 
Associate Design Director/ Graphics: 
Joseph A. Gallagher 
Production Manager. David R. Anderson 
Desktop Prepress Manager: 
Virginia Reardon 
Designers: Barbara Busenbark, Jan Muller. 
Donna Sweeney 
Design Assistant: Cindy Sands 

F1NANCE AND OPERATIONS 

Director: Claudia Flowers 

ADVERTISING PRODUCTION 
Advertising Production Manager. 
Linda Fluhr 
Senior Advel1ising Services 
Representative: Lyda Clark 
Advertising Services Representatives: 
Dale J. Christensen, Karen Cilley. 
Rod Holden 
Operations Assistant: Lisa Jo Steiner 
Advertising Graphics Manager: 
Susan Kingsbury 
Graphics Production Coordinator: 
Christa Patterson 

A NANCE 

Senior Financial Analyst: Kathleen Deguise 
Systems Administrator. Peggy Dunham 
Junior Financial Analyst: Diane Henry 
Production Assistant/Purchaser: 
Agnes Perry 

MARKmNO AND PLANNING 

Director. L. Bradley Browne 
Administrative Assistant: Arja Neukam 
Marketing Communica tions Manager: 
Rob Mitchell 
Marketing Art Director. 
Stephanie Wamesky 
Merkel Research Manager: William Zhao 
Copyrights Manager: Faith Kluntz 
Assistant Manager. Marketing Events: 
Carol Sanchioni 

CIRCULATION 

Circulation Manager: Paul Ruess 
International Circulation Manager. 
Barbara Copcutt 
Assistanl Subscriptions Manager. 
Lynn Lagasse 
Subscription Source Specialist: 
Christine Tourgee 
Newsstand Manager. Vicki Weston 
Assistant Manager. Karen Desroches 
Back Issues: Jill Wood 
Direct Accounts Coordinator: Ellen Dunbar 

TECHNICAL ASSOCIATE 
Mark Lavi 

PU BUSHER 
David B. Egan 

Publisher's Assistant: Donna Nordlund 

ADVERTISING &All& 
VP/Sales: 
John M. Griffin (212) 512·2367 

NATIONAL ACCOUNTS 

Jon Sawyer (603) 924·2665 

NEW ENGL.AHO 
Sanford L. Fiblsh (617) 86().6344 
Merle Model (617) 860-6221 

MID-ATUNTIC 
Michael Feinberg (212) 512-4811 
Susan Rastelllni (617) 860-6265 

SOUTHEAST 
Mary Ann Goulding (404) 843-4782 
Margot Swanson (603) 024·2651 

MIDWEST 
Lori Silverstein (614) 899-4908 
Ed Ware (603) 924-2664 

IOUTlCWEST, ROCKY MOUNTAIN 
Jennifer Walker (214) 701-8496 
Kevin Lary (603) 924-2527 

SOUTH PACIFIC 

Beth Dudas (714) 753·8140 
Mark Speros (714) 753-8140 
Brad Dixon (603) 924.2574 

NORTH PACIFIC 
Roy J . Kops (415) 513-6861 
James Bail (603) 924-2fi62 

INSIDE ADVERTISING SALES 
Director of Sales Operations: 
Diane Lieberman 
Assistants: Susan Monkton, Vivian Semler 

TICE BUYDl'S MART (1 x 2) ...S 
HARDWAR£/ SOf'TWARE SHOWCASE 
Ellen Perham (603) 924·2598 
Mark Stone (603) 924·2695 

REGIONAL 
Brian Higgins (603) 924·2596 

BYTE DECK 
Brian Higgins (603) 924-2596 

EIJ~CK 

Joseph Mabe (603) 924·2533 

INTERNATIONAL ADVERTISING SALES STAFF 
See listing on page 213. 

PERSONNEL 
Human Resources Administrator: 
Patricia Burke 
Assistant: Fran Wozniak 
Receptionist: Beverty Goss 

MEMBER SERVICES MANAGER 
Kevin Plankey 

BIX, owned and operated by Delphi lnlemet Services Corporation. Is a worldwide, low-cost, 
on·line information service featuring industry news, downloadable software. powerful elec· 
tronic mail, previews of upcoming BYTE articles, the full lext of published issues of BYTE, 
and source and/or executable code for BYTE benchmarks and noncommercial software 
mentioned in feature articles. BIX also offers unmatched "conferences" on virtually every com· 
puler-relaled topic imaginable, where you can sharo information with lhousands of other com· 
puter pros. To subscribe via modem, set your communications software to full duplex. 7 
bits, even parity, 1 stop bit. and then call (800) 695-4882 or (617) 49 1-5410, or telnet to 
x25.bix.com and type "bix" at the USER NAME prompt. At the Name? prompt , type bix.ville. 
For more informalion. call (800) 695-4775 or (617) 354-4137 (voice): send a fax to (617) 491 · 
6642; or send Internet mail to info@bix.com. 

How to Contact the Editors 
We welcome your questions, comments. 
complaints, kudos, and submissions. 
MAIN OFFICE: One Phoenix Mill Lane. 
Peterborough, NH 03458, (603) 924·9281 . 
S•n M•I••: 1900 O 'Farrell St. #200 . San 
Mateo, CA 94403, (415) 513·6912 . 
New Yortc 1221 Avenue of the Americas, New 
York, NY 10020, (212) 5t2-3588. 
t..xln&ton: 24 Hartwell Ave .. Lexington, MA 
02173, (617) 863·5100. 
GERMANY /EUROPE: Liebigstrasse No. t 9 , 
60323 Frankfurt, Germany, +49 69 7140 7123. 
ELECTRONIC MAIL: On BIX, send to "editors.'' All 
BYTE editOIS and coflJTYlists also have individual 
mailboxes on BIX for easy access. 
MCt 250-0135 BYTE Ma!ja2ine. Many ednors 
also have individual MCI addresses in their 
own name. 
OT14ERS: Many editors also are reachable 
through uunet, AppleLink, CompuServe, and 
numerous other services. 
U.S. fax: Editorial: (603) 024-2550 

Advertising: (603) 924· 7507 
U.K. fax: +44 t71 495 6734 

SUBMISSIONS: 
.....,, ... , We welcome article proposals and 
submissions. Unacceptable manuscripts will 
be returned if accompanied by sufficient re­
turn postage. Not responsible for lost manu­
scripts or photos. 
Vendor•: We welcome news of your new 
products; please call the News department or 
the BYTE Lab at lhe earl iest possible date. 
We cannot be responsible for unsolicited 
product samples. 

ARTICLE REPRINTS: 

For price quotalions on customized reprints 
of BYTE articles. contact Susan Monkton , 
reprints manager. at (603) 924-2618. (Mini· 
mum quantity: 500.) 

Subscription Customer Service 
lnald• u.s. t800J 232·BYTE; ouls ide U .S . 
+609 426 7676. International subscribers 
may also contact our international customer 
service facility In Galway, Ireland, by calling 
+353 91 752792 or via fax: +353 91 7S2 793. 
Fora new subscription, (800)257-9402 U.S. 
only.orwritetoBYTE Subscription Dept.. P.O. 
Box SSS, Hightstown, NJ 08S20. Subscrip· 
l ions are $29.9S for one year. 554.95 for two 
years, and $74.9S for three years in the U.S. 
and its possessions. In Canada and Mexico. 
$34.9S for one year. $64.95 for two years. 
$87.95 for three years. In Europe, £42 (US$60) 
forfast surlace delivery. £55 (USSBO) for air de· 
livery. Non· European countries USS60 for sur­
face mail, or USS85 for air mail. Single copy 
price is $3.95 In the U.S. and Rs possessions. 
$4.95 in Canada. Foreign subscriptions and 
sales should be remnted in U.S. funds drawn 
on a U.S. bank. Please allow six to eight weeks 
for delivery of first issue. 

PHOTOCOPY PfRMISSfON: 
Where necessary, permission is granted by 
the copyright owner for those regislered with 
the Copyright Clearance Center (CCC), 222 
Rosewood Dr .. Danvers. MA 01923, to pho­
tocopy any article herein for personal or in­
ternal reference use only for the flat fee of 
S 1.50 per copy of the article or any part thereof. 
Correspondence and payment should be sent 
directly to tho CCC, 222 Rosewood Dr .. Dan· 
vers, MA 01923. Specify ISSN 0360·5280, 
$1.50. Copying done for olher than personal 
or internal reference use without the pcrmis~ 
sion of The McGraw· Hill Companies, Inc .. is 
prohibited. Requests for special permission 
or bulk orders should be addressed to Faith 
Kluntz. copyrights manager. (603) 924-2S2S. 
BYTE is avaiable in microform from Univer­
sity Microfilms International, 300 North Zeeb 
Rd., Dept. PR, Ann Arbor, Ml 48106or18 Bed­
ford Row, Dept. PR. London. WC1R4EJ, U.K. 

~f1~Copyright Cl 1995 by The McGraw-Hiii 

1.1nrlfcompanies. lnc. All rights reserved. 
• BYTE and ll\lll are registered trade-

marks of The McGraw-Hill Companies , Inc. 
Trademar1c registered in the United States 
Patent and Trademark Office. 

~ Member Audit Bureau of Clrculatlon 

omcERS OF THE MCGRAW.fflU.COMPANIES, INC.: Founder: James H. McGraw (1860-1948). 
Chairman and Chio! Executive Officer: Joseph L. Dionne; President and Chief Operating Ollicer. Harold W. McGraw Ill: Executive Vice President. General Counsel. and Secretary: Robert N. 
Landes; Executive \rice President and Chief Financial Officer. Robert J . Bahash: Senior Vice President, Treasury Operations: Frank D. Penglase; ExecutlV6 Vice President. Publication 
Services: Norben Schumacher. 

14 BYTE AUGUST 1995 



It seems the Sound Blaster" 
AWE32 has the critics buzzing. 
For the first time, it puts 

awesome professional studio sound 
within the reach of the hungry 
audiophile. And of course it's genuine 

Sound Blaster compatible. So now that 
you've heard the experts' opinion, how 
about coming up with one of your own? 
Simply visit your local 

Creative Labs dealer. Or '::.~~~!~~~· 
call 1-800-998-5227 Ext. 121. y11,;p;+¥W!§IM 

CJ995 Crouil'(' Tr-Jmology Ltd. Sound lJlaun. Sound Blm:cr AWEJl. Crrati1-c, rrmltirnrdia iJ Crentiw:, a,:.11 Sound BliuurC.Ompatibility Logos arr rrrult'lnarb of Crrati1v TC'(hnology Lld. U.S inquirir.J: Crcati1.,· /.td1J l-800-99.~-S]}i. 
lnttmatiorial inquiriN: Crmtfrt T«.hnology Lld., Si11gapon. TEL 65.i]J.O)JJ FAX: 65-77J·OJ5J. All r igliu rr~rvrd. 

Circle 117 on Inquiry Card. 





Or a Globalyst PC&C~ 
~ 

'· ·• With an AT&T Globalyst there are n~ walls. · · · · ~ · ·. 
~ ' , . . • ' . . 

.. -. ... ~~ 
You can work with the data you need. 

' •• 
The people you need. The flexibility 

you need. (That's what PC&C-
~··· Personal Computing and Communications-is all about.) 

AT&T Globalysr features ar no extra cost: 
D MessageFl.asb.'"/Mailfbsh'": send key 
messages, e-mails to alphanume1ic pagers. 
D AIBifYistiumN Share Software: allow-s 
real-time collaboration with others on live 
\Vtnclows'" fi les- even if you're miles apart. 

!11tel R.111/i11111 or 486 • Processor speeds jiv111 50,\1Hz-133MHz 
4 PCMCIA Slots • 4MB-192i\IB ilfe11101:v • 540MB-2GB Hmri Disk 

Bringing computing and comm11nicatio11S together 
to help you get, move and use i11for111al ion. 

-
-

Circle 132 on Inquiry Card. 

AT&T 
Global Information 
Solutions 



A Benchmark Peeve 

As a scienti st, I'm al ways irritated when 
numbers are given to an unnecessary and 
meaningless degree of accuracy. In your 
June iss ue, fo r in stance, the 
BYTE Benchmarks are quoted 
to six fi gures of accuracy ( I 
part in a million). The differ­
ence between an Integer index 
of 0. 933050 and an index of 
0.933051 would be just I sec­
ond after running continuous­
ly for 12 days! Few physical 
quantities can be meaningful­
ly measured to thi s accuracy. 
The we ight of a computer, for 
instance, is usually quoted as something 
like 6.6 pound s, ra ther th an as , say, 
6.601 23 pounds. 

Bill Appelbc 
11 .r.wciare professor 

College 0JC0111p11ting 
Georgia Tech 

bill@cc.g111ech.ed11 

Appelbe is correct. Furure l'ersions of 
tire bencl111rarks will be reporting lo 
three f igures of accuracy.- Rick Grehan 

Thanks from a Southpaw 

Thi s is just a quick note to thank Jerry 
Poumelle for his sensiti vity to left-handed­
design issues in his recent laptop evalua­
ti on C Pri vacy and Liberty." June). Since 
he' s not left -handed himse lf. thi s point of 
view is unusual and especiall y welcome. 
Whenever I complain about hardware de­
sign I get accused of whini ng. but BYTE's 
posi ti on in the industry might cause de­
signers to sit up and take noti ce. 

Considering the high percentage of left­
ies in the industry, it just plai n makes sense 
to consider us when designing this type of 
hardware. A design that ignores a signifi­
cant portion of Lhe customer base is foolish. 
I sincere ly hope that Pournc ll c and the 
hardware reviewers at BYTE will conti n­
ue to point out where designs are ergonom­
icall y nawcd for left-handers. 

Barry D. Benowitz 
FAQ maintainer/or alr.lefrha11ders 

/J.he11ou·i1.:@1111l<'scie11ees.com 

Conflict of Interest? 

Your June " Books & CD-ROMs" section 
takes a look at four books relating to Lhe in-
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fo rmation superhighway. The most highly 
rated Litle is one written by Nicholas Baran, 
who also happens to appear on your mast­
head. I haven' t read any of the four books 
and thus cannot comment on the accuracy 

of the rev iew. However, don' t 
you think it might be ethical to 
list, in Lhe book review, Saran' s 
editorial and fiscal relationship 
with BYTE? 

Art Grater 
Pebble /Jeoch. CA 

agrater@11etco111. co111 

In 110 way 11·as our review 
slan1ed in fa vor of one of our 
co11s11l1ing edito rs. /3111 yes, 

the reviell' should have acknowledged 
Baran 's relationship ro BYTE. -Eds. 

The Technology's the Thing 

After seei ng John Astreides' lellcr titled 
" BYTE: Real Food for Real People" in 
your June Letters section. I would just like 
to say that the one reason why I purchase 
BYTE instead of the other magazines is, 
to borrow Astreides' words , the "articles 
with meat that ex plain the technology." It 
is refreshi ng to find a magaz ine that' s not 
afraid to use big words and weird terms 
to describe what rea lly goes on in the world 
of compu ters. 

Don ·t ever change that. 

Comments from Treat 

Aaron Platt 
aarn11 @pla11.tle111n11. co. 11k 

As a mmhcmatician. operations researcher. 
and computer programmer, I fee l I have 
to respond to Raphael Needleman's March 
editori a l (' 'Mutant Chips" ) th at warns 
against depending on heuri sti c methods, 
because they may work , but ··we don' t 
know w hy.' ' 

eural networks are used fo r absolute­
ly everything that humans do, and deter­
ministic algorithms cannot dupli cate hu­
man performance in many cases. This isn' t 
a temporary situation. Chaos theory and 
Godel' s incompleteness theorem both guar­
antee that we won' t be able to solve every 
problem in a deterministic way. 

Arti ficial intelligence-like rea l intel­
li gence- depends on heuristic methods, 
and computers won' t be doing anything 
really interesting for us until heuristics are 
built into chi ps. 

1 also have to make a comment about 
the "How To Bruise an Integer " tex t box 
in Tom R. Halfhill 's article " The Truth 
Behind the Pentium Bug" (March). A 
number like 4. 1 or I. I or 0. I cannot be ex­
actl y represented in binary noating-poinl 
values. The binary equi valent ofO. I (dec­
imal) is 0.000 11 00 11 0011 ... ( binary) , 
where the " 0011 " sequence repeats in­
finit ely. That is, the fraction Yio has a re­
peating binary representation, in the same 
way that X has a repeating decimal repre­
sentation. 

When we use Calculator to do arithme­
tic, we forget that we are doing things ap­
prox imately, through binary noating-point 
notati on. That leads to di sconcerting re­
sults. This is not because we have "bruised 
an integer," but because we have truncat­
ed a floating-point number without real­
izing it. We are disconcerted because we 
forget the approximations, not because we 
use them. 

It isn' t particularly difficult lo do such 
computations accurately. If I wrote Cal­
cul ator in Smalltalk. wilh its Fraction class 
used to represent every number entered in 
the display, I.here would be no such errors 
in ordinary arithmetic. The problem isn' t 
brui sed integers; the problem is a poor 
substitute for arithmetic. 

Dr. Bobby R. Treat 
Arli11gto11, VA 

/Jubb.'" Treat @dp.hq.af.mil 

Give or Take a Megahertz 

Reader Karl Richards asked in your June 
Lellers section whether a I 00-MH z Pen­
tium ac tuall y runs at 99 MHz. That as­
sumes the mai n bus runs at 33 MHz, but I 
have seen hundreds of so-called 33-MHz 
486 CPUs and system boards marked as 
33.3 or 33.33 MHz. 

William Tsui 
Destiny Sofnvare Productiom. Inc. 

Kudos for Coverage 

I'd like to thank you for supplying com­
puter users with intelligent, broad-based 
coverage of I.he computer induslry. As a 

We want to hear from you. Address corre5po11-
de11ce IQ lellers £ditqr. 1JYTg One Phoe11ix 
Mill lune, Peterborough. NH 03458: or you 
can send £ -mail via the il11e; rne1 or 8/X to 
editors@bi:c.com. letters may b e~ited. 



Smm media, the EXB- SSOSXL Smm tape drive 

can store 14 gigabytes of compressed data per cartridge. 

That's nearly tvvo times the capacity of DDS-2 drives. Using 

the EXATAPe"' 160XL data cartridge with its Recognition 

System assures users of the highest data reliability and 

integrity. And this new high-capacity tape drive can read the 

tapes written on any of the 750,000 Smm tape drives in use 

today. Seamless integration with 

latest-generation amm libraries 

protects your amm investment. 



Mac user, I am frequently disgusted by 
the blatant misrepresentation of technol­
ogies in the media to make the masses be­
lieve that Bill Gates is some kind of Thom­
as Edison. If Bill Gates reall y had my 
interests at heart , then he would stand for 
competition and invention in the name of 
progress and would revel in the challenges. 

The Bell Cum Controversy 

Kevin Banff 
Ba11ff@eworld.com 

Jerry Poumelle's suggestion in his Febru­
ary column that we can all test Murray 's 
and Hermstein 's conclusions in The Bell 
Curve on our home compute rs makes 
about as much sense as testing the con­
clusions of Mein Kampf with a spelling 
checker: You would just be proofreading 
without thinking about the assumptions. 
You· can ' t obscure the biased tone with 
matrix inversion and regression analysis. 
Accepting a single value as a meaningful 
measure of someone's intelligence may be 
enjoyable parlor discussion, but to sug­
gest that social policy be based on it is 
ludicrous. 

Nick Didkovsky 
New York, NY 

72250.33 / 3@comp11serve.com 

While no one disputes the existence of 
special skills and talems, there is a con­
sensus that a general factor is more im­
portant for predicting most behaviors. 
The theory of prediction by multiple-re­
gression equations, along with the factor 
analysis that refines those predictions, 
isn' t difficult to understand. But doing 
much with it takes a lot of computation . 

Prior to the availability ofp owe1jiil 
desktop complllers, there was /ii/le 
chance of the average educated person 
being able to examine the "general fac ­
tor" hypothesis. Now anyone with a 
computer and a year or so of college 
math can 11y to falsify that hypothesis or 
try to find a hetter one. 

I am 1101 aware that Mein Kampf con­
tains any testable hypotheses at all. 

-Jerry Poumelle 

Observations of the Trip 

I would just like to let you know how en­
tertaining I found Rafe Needleman 's arti­
cle " Tales from the Trip " in your June 
Special Report on Mobile 
Computing. I don' t travel very 
frequently with a laptop ma­
chine, but quite a few of my 
colleagues do. I shall certain­
ly be recommending your ar- •'"..a•"~i.­
ticle to them. 

Huw Evans 
Glasgow. U.K. 

h1111·@dcs.gla.ac.11k 

My group recently purchased 
a De ll Latitude XP laptop , 
which we plan to take with us when visit­
ing customers and branch offices in the 
U.S. and Europe. Could you give me more 
information on the type of cable that your 
associate picked up from the Hotel Latzen? 

Bryan Guthrie 
bjguthri@cca.rocki1·ell.com 

Teleadapt Ltd. specializes in intemation­
al fax/modem phone cables: You can 
reach them in London at +44 181 42 1 

COMING UP IN SEPTEMBER 

• TWEN!I'ffiTR ANNlV-:ERSA ISSUE 
BYTE celebrates _Q years of covering the personal computer industry. 

•COMPU~ERICELEP~ONY 

Computers and telephony are two different cultures. How should they be integrated? 

• DIAL THE WEB 
BYTE compares the fntemet access available from the Big Three on-Jin services. as 
well as the avai lable access from interesting upstarts. 1 

• THE ATLANTA GA.MES 
For the 1996 Olympic Games, IBM is racing against the clock to develop a massive 
distributed system that wi ll handle everythi ng from accreditations to scorekeeping. 

• O S/2 W AJ,~P CONNECT 
OS/2 finally gets a built-in peer-to-peer network and better client support. Was it 
worth the wait? 
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4444.fa.x +44 181 421 5308 or in the 
U.S. al (408) 370-5105,fax (408) 370-
51 IO. E-mail is teleadapt@delphi. 
com or 100111 ,2713 011 CompuServe. 

-Rafe Needleman 

As the CEO of a non-profit who works away 
from my office a significant amount of time, 
I readily identify with your trials and tribu­
lations on the road. The big problem with in­
ternational travel is the presence of gov­
ernment-owned phone services which use 
proprie tary connections in order to di s­
courage competition from other equipment 
suppliers. Most European PlTs still main­
tain a list of"approved modems" which may 
be connected to their systems; they tend to 
be slow and very expensive. But a few well­

chosen adapters can be a big 
help! 

William Saal 
734 17.3242@comp11serve.com 

In your ruticles "Let 's Put on a 
Show" (May, page 12) and 
"Tales From the Trip" (June, 
page 162) yo u make com­
ments such as " ... we had only 
one reliable phone line back 
to the States." and " ... doesn't 
seem to recognize American 

touch-tone signals." and ' 'I'm only getting 
2400 bps on the German guest house 
phones." Americans tend to think that 
whatever they do and have is good and 
everything else is bad or strange. Our 
phone lines are as reliable as yours. 

Martin Bunscher 
mburr sch@iiic.ethz.ch 

While at the CeBit trade show, and a few 
hotels I visited, ] had no problems con­
necting at ltiglt speeds ( 14.4 Kbps). I 
think telephone service in Germany is at 
least as good as in the U.S. Unfortunate­
ly, it was not as good in the guest house 
where we stayed. -Rafe Needleman 

Fixes 

In the June State of the Art section on new 
memory chips, the 3D RAM graphics mem­
ory chip from Mitsubishi Electronic Device 
Group was incorrectly identified in two 
places as being developed by Matsushita. 

For readers who received the BYTE Extra 
Unix Edition in the June issue, there was an 
error in the pricing for Novell's Unix Ware 
2.0. The correct price is $1695. • 



SILICON GRAPHICS TAKES YOUR IDEAS INTO THE FUTURE. 

DLT BRINGS THEM BACK EVERY TIME. 

When you think of Silicon Graphics~ terms like visual high-performance 
workstations, multiprocessing servers and multimedia solutions instantly 
come to mind. So having the most reliable, high-capacity backup or archival 
solution is extremely critical. Which is precisely why Silicon Graphics 

=~-~~ ..... ;;.,. . / 

offers Quantum's Digital Linear Tape (DL T'") for 
their Challenge'; Onyx Reality Engine2'; and 
Power Challenge·· server products. 

Quantum's DL T 2000 tape drives let you 
.. ,::.~ store an exceptional 20 GB" of data at a blazing 

2.5 MB/second transfer rate. And with a 10,000-hour head life, up to 
500,000-pass/30-year media shelf life plus innovative self-diagnostic 
features, you'll have the highest confidence in data transfer and retrieval. 

Because of its fast access rate, high reliability and industrial-strength 
durability, DL T is ideal for environments where users need to access large 

Capacity • Transfer Rate· Head Life Media Life 
(GBI IMB/ Sl (Hrs.) (Passes) 

20 2.5 10,000 500,000 

With its robust design, DL T easily meets the most stringent integra­
tion requirements making it a popular choice among major automated 
tape library manufacturers. Using one of the most sophisticated error 
detection and correction codes in the industry, DL T ensures that 
you can retrieve what you write. 

Considering all this, you're probably not surprised DL T is fast 
becoming the industry's choice for mid-range computer environments. 
To learn more about using DL T for faster backup, safer archiving, and 
higher-performance storage, call Quantum today at 1-800-624-5545. 

No matter what high-performance equipment you're using, you 
database files quickly. Applications such as CAD/CAM, 
scientific, and video are just a few prime examples. Quantum~ 

won't want to venture too far out without a dependable 
way to get back. 
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Toshiba's ultra­
conven ieni , ere di r 

card sized Noreworth y'" PCMCIA expansion 
oprions tailor your S)'S!em w )'Oitr changing needs . 

T485CX:T 

PortegeN 
T3600CT 

Satellite Pro N 

T245CX:T 

Toshiba notebooks use rhe most poweiful 
microprocessors , contain rite largest hard disk 
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call. Such compliance wi th 
international standards wi ll 
assure users that products from 
different vendors will have a 
basic level of interoperability . 

However, interoperability 
won't matter much if .ISDN ser­
vice isn' t avai lable in your area. 
For many OVC users, ISON 
offers a good combination of 

D ESKT OP VIDEOCONFERENCING price and performance and 
seems to be the minimum for 
decent-quality motion video. 

Videoconf erencing's 
Achilles' Heels 

For example, such products 
as Yistium Personal Video Sys­
tem from AT&T, Commu­
nique from InSoft , and Sim­
plicity from Paradise Software 
all claim 30 frames per second 
refresh rates when running over 
ISON. That's in contrast to the 
analog-only DYC systems that 
deliver 15 fps at best (but, more 
typically, half that rate) when 
using Y.34 modems. For many users, desktop videoconferencing remains an elusive goal, due to 

incompatibilities and inconsistent ISDN availability. The barriers are coming down, 

but slowly. Here's why. 

Getting ISON service is still 
a problem that varies greatly 
from region to region. Some 
regional Bell Operating Com-

BY SALVATORE SALAMONE 

I f you thought videoconferencing was going to 
drastically reduce your traveling, don't toss out 
your frequent flyer membership cards just yet. 

Despite much promise and promotion, most cor­
porations still aren ' t communicating via videocon­
ference. And they most )jkely won ' t be unless more 
vendors support interoperability standards, and 
ISON becomes more widely available and used. 

panies have been fairly aggres­
sive both in the deployment and 
pricing of their ISON services. 
For example, in the Pacific 

inated by Inte l, fin ally agreed Telesis region Pacific Bell is 
to support H.320, the ITU-T's offering residential ISON ser­
standard for videoconferenc- vice for about $25 per month 
ing. PCWG says the next ver- plus three cents for the first 
sion of its conferencing soft- minute of a local call and one 
ware, based on Intel 's PCS cent for each additional minute 
(Personal Conferencing Speci- during prime-time hours. 
fication) , wi ll initiate video- The Pacific Telesis reg ion 
conferenci ng ca lls us ing the has the greatest penetration of 
H. 320 call setup procedure. If ISON avai lability- 82.6 per­
the OVC sys tem on the cent of the telephone lines in 

OVC (desktop videoconferencing) is al a crucia l juncture. receiving end of the call uses thi s region will have ISO N 
Currently, the market is small (by most computer industry stan- PCS , the call will switch and access this year, according to 
dards) . For example, only 30,000 desktop videoconferencing use the PCS video compression Bellcore. (ISON access means 
systems shipped last year, according to the consultancy Personal algorithm (Intel's lndeo). 0th- that the switche in the central 
Technology Research (Waltham, MA), during which time over 18 erwise , H .320 compression office locations serving cus­
million PCs were shipped within the algorithms will be used for the tomers are capable of support-

U .S. However, seve ral indu s try r::=~~~~.,_,---:-~:;;;.-~~d~u~r:at~i;o:n~o~f~th:e~~ing ISON .) That's in contrast 
ana lysts see desktop videoconfer- ~ to the northeastern U.S ., 
encing exploding over the next two U.S. fSDN AvaHabifrfU in 

199
. r which Nynex serves, where 

years and predict that up to I mil- "1 " on ly 49.8 percent of the 
lion OVC systems may be shipped Nynex lines are projected to have 
by 1998. US West ISON access this year (see 

The reason for such optimistic Southwestern Bell "U.S. ISON Availability 
projections? The marketplace i BellSouth in 1995" at left) . 
start ing to remedy the lack of in- Bell Atlantic The lack of ubiquitous 
teroperability and unavai lability of Ameritech § ISON service is creating an 
ISON , two of OVC 's biggest PacificTelesis ~ opportunityforanalogOYC 
stumbling blocks. ~ systems. Users are some-

On the standards front, progress 40 60 80 
~ times willing to trade video 

was made earlier thi s year when Percentage of lln 100 quality for plain old tele-
the PCWG (Personal Conferenc- ISDNacceismeansthatthe • es with ISDN access phone service's avai labi lity 
. W k G ) I . h . d customers are c bl SWitches in the centr.i/ ffl d f 111g or roup , w 11c 1s om- apa e of supp0rtfng ISDN. o ce locations serving an ease o use. 
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Most analog videoconferencing products are col­
laborative work programs that include a video win­
dow on screen. This includes such programs as Share­
Vision from Creati ve Labs and Mega-Conference from 
Alpha Systems Lab that give users videoconferenc­
ing capabi liti es as we ll as providing fi le transfer 
capabilities, an electronic whiteboard for discussions, 
and the ability to annotate a shared documenl. 

On-Line Services/Internet Comparison 

Users have a variety of options for accessing the Internet's Worid Wide Web. Internet 
access costs from on-line services tend to be higher than those of Internet providers. 
But using a direct connection also requires you to use Unix shell commands or 
assemble and configure a collection of programs to handle E-mail and Web browsing. 
You might also need to pay an X.25 networil, like SprintNet, to access an on-line 
service if you want optimum perfonnance. -Steven J. Vaughan-Nichols 

AOL CIS DELPHI DIGITAL EWORLD PRODIGY 
EXPR ESS 

An FCC ru ling that took effect earlier th is year 
might impact ISON pricing. The thrust of the ru ling­
which is still being debated in Washington, D.C.-is 
that ISON subscriber line charges be bi lled not by line 
but by each ISON channel. That means a BR! (Basic 
Rate Interface) ISON circuit, instead of being billed as 
one line, is billed as three circuits. A PR! (Primary 
Rate Interface) line wou ld be bi lled as if the customer 
had 24 circuits. The charges are $6 per month for a 
bu iness customer's ISON channe l and $3.50 per 
month for a residential channel. Such charges could in­
crease monthly ISON charges by as much as 14 percent 
fo r a BR1 u er and 50 percent for a PRl user, accord­
ing to Pacific Bell . It' s too early to te ll how the new 
billing scheme will influence the deployment ofl SDN . 

Basic Monthly Fee $8.95 $9.95 $20.00 $25.00 $8.95 $9.95 
Hourly Rate $2.00 $2.50 $1.00 none $2.95 $2.95 
Highest Common 
Speed Supported 28,800 bps 28,800 bps 14,400 bps 28,800 bps 14,400 bps 14,400 bps 
Internet Acceul~le, ,-.. ~X . x x x X• x 
Internet E-Mell x X* x x x x• 
Usenet Newacroups x )( x x )( )( 

Telnet/FTP x x x x x x 
Gopher ~. x x x x 
Wais x x 
Web x x x x x 
*Additional Charge In some circumstances 

All services have several price plans. This chart shows the standard pricing plan. 

MULT MiEDIA PROCESSORS %.;· ·'·"· ·~ 1 • 1 I ~I il .1 :~· ' . 

r-llot Chips, l«>ugh Choices ' 'I 

I 
.• ,, . :: ·I 

. t, ! ' I 

~Rich co lor, realistic 3-0 , multj -
channel audio, and full-motion 

video are just.some of the benefits that 
chip vendors are touting for a new wave 
of multimedia accelerator processors. 
Howe.ver these chips' market success 
will rest heavi ly with the si licon ven­
dors ' software partners. And in some 
cases those developing the next wave 
of games to benefit fror1 these proces­
sors have discovered thatthe path ro 
multimedia nirvana can be a steep learn­
ing curve. 

Nvidia £Sunnyvale, CA) rece nt ly 
announced the NV I an integratedmul­
iimedia chip tha combines GUJ accel­
eration, 3,.0 rendering, video accelera­
tion, and audio processing. SGS-Tomson 
Microelectronics will also seU the Nvidia 
chip as the STG 2000. Nvidia says tha 
peripheral-card vendors li"ke Diamond 
Multimedia Systei;ns (Sunnyvale CA), 
a company that has al.ready announced 
it will use the chip in a PC board to be 
released later this summer, will be able to 
se!J NV I -based add-in cards for about 
$200. Diamond and 'faipei, Taiwan­
based LeadTek showed preliminary NVI­
based boards at the Computex show held 
last June in Taiwan. LeadTek ays a 1-
MB DRAM-equipped version of its 
board will sell for under $250. 

However, Dean McCarron , an analyst 
specializing in chips and controllers at 
Mercury Research (Tempe, AZ points 

out that the technology that g~ves Nvidia 
its edge is also a potential drawback. 
' Games developers have told me that, 
while worth the effort , the NY I will be 
di fficu lt to program to," McCarron says. 

Part of the VI 's advantage is that it 
takes a radical al?proach to 3-D imaging. 
nsteacl of building 3-D objects from a 

multitude of tla~ polygons, the 'NV I cre­
ates them using a much smaller number 
of "curved surface" polygons. As a result, 
less processing gower is required for the 
kind of high-quality, real-ti.J:ne 3-D graph­
ics that can make a PC game look very 
impressive. 

Nvidia ays the chip will accelerate 
applications written to other APls like 
RenderWare, 3-D DOI, and 3-DR. But to 
get the highest h;vel of performance, you 
have to develop directly to Nvidia\<; hard­
war APL "The NY I intrigues us 
because it ' s inexpensi\je and it ' s well 
designed ci n terms of performance and 
throughput," says David Kaemmer, chief 
technol.ogy officer at Papyrus Design 
Group (Somerville, MA). However, he 
adds, "To take full advantage' of the. NV 1 
would take quite a bit of work." 

Kaemmer says that Papyrus expects 
to release what is essentially a custom 
version of its NASCAR car racing game 
for Windows 3.J in September. Kaem­
mer says the NV I 's approach works well 
for NASCAR, because it lets develop­
er render the curves in the road and rac-

ing car with fewer vertices. But he also 
says that Nvidia ' s degree of market suc­
cess will help determine how much effort 
his company devotes to rewriting its pro­
grams. 

Another company placi ng a heavy 
reliance on software technology for ils 
multimedia accelerator is Netherlands­
based Philips and its TriMedia pro­
grammable DSP (digital signal proces­
sor), at the core of which is a VLIW 
(Very Long lnstruction Word) architec­
ture capable of executing up to five op­
erations in a s ing le cycle. Although 
VLIW specifies parallelism, unlike CISC 
or RISC technologies that rely on the 
processor itself to discover paraJJelism, 
VUW re lies on software, specifically 
the compiler. And that means developers 
will have to rely on the quality of their 
compiler and diagnostic and analysis 
tool s, which Philips will supply, when 
writing applications for the TrjMedia, 
slated to ship in volume next year. 

It will be interesting to see which of 
the approaches-that of Philips, Nvidia 
or a more tradirional , Open6L API­
based one that ' s expected from the 
3Dlabs/Creative Technologies partner­
ship-will succeed in the quest for mul­
timedia success . Mercury ' s Mccarron 
predicts successful companies will have 
a strong balance of hardware, so(tware, 
and third-party developers. 

-Dave Andrews 
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News&Views 
NEW POWER MACS 

Apple's Multimedia Macs 
A t Boston MacWorld 

Expo this August, Apple 
is expected to introduce a new 
line of Power Macs ranging 
from a high-end system for 
multimedia authors to inex­
pensive models. 

The Power Mac 8500 targets 
multimedia authors by offer­
ing a fast 120-MHz PowerPC 
604 processor and an impres­
sive array of integrated AV 
(audio-v ideo) features. A 100-
MHz PowerPC 601 powers the 
Power Mac 7500, and its AV 
features make it usefu l for the 
mall- and medium-size busi­

nesses and the home office. 
The SOHO (small office/home 
office) market gets power at a 
low price with the 60 I -based 
Power Mac 7200 series (avail­
able in 75-MHz and 90-MHz 
configurations), with prices 
starting around $ 1500. 

All of these Macs offer three 
PC! s lots. two Ethernet con­
nectors ( IOBase-T and AUi), 
and quad-speed CD-ROM 
drives as standard. They use 
the same dynamic recompila­
tion emulator and performance­
tuned hardware arc hitecture 
found in the Power Mac 9500 
(see "A pple's Tsunami: PC! 
Power," July BYTE, page 26). 
The 8500 and 7500 use a plug­
in processor board that allows 
upgrades to a faster 150-MHz 
PowerPC 604 chip. 

The 8500 and 7500's built­
in. second-generation AV capa­
bilities are an improvement 
over the AV functions first 
introduced in the Quadra 
840A V. They have 16-bit, CD­
qual ity (44.1-kHz sample rate) 
stereo sound . Several ASICs 
enable the 8500 to capture and 
process live NTSC-, PAL-, and 
SECAM-formatted video at 
8-, 16-, or 24-bit depths (the 
original design was limited to 8 
or 16 bits). Thanks to th e 
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descriptor-based OMA, these 
systems can capture the video 
stream as a 320- by 240-pixel 
image at 30 frames per second, 
and 640- by 480-pixel image 
capture is supported at lower 
frame rates . For output, the 
8500 and 7500 can display 8-, 
16-, or 24-bit video in NTSC 
or PAL formats . 

The original AV design 
used a split frame buffer that 
mixed the computer and cap­
tured video insi de the DAC 
(D/A converter) display cir­
cuitry and thus limited the 
screen 's output to the bit depth 
of the captured video (8 or 16 
bits). In contrast, the 8500 and 
7500 use a unifi ed frame 
buffer in which the signals are 
combined di gi tally , eliminat­
ing many of th e res trictions 

found in the old design. The 
captured video can be a differ­
ent pixel depth from the com­
puter video, and 8-, 16-, and 
24-bit depths are supported. 
Due to the digital signal han­
dling, convolution algorithms 
can be applied at all screen 
depths to reduce flicker, and 
the video stream can be 
directed toward a second mon­
itor. A DAV (Digital Audio­
Yideo) slot lets you plug in an 
MPEG or other card for hard­
ware video compress ion or 
accelerated playback. These 
wouldn't be decent multime­
dia systems without plug-and­
play setup, and to thi s end the 
computers have connectors for 
Super-VHS video in/out, com­
posite video in/out, and stereo 
sound in/out. 

STORAGE TECHNOLOGY 

A Power Mac 8500 with 16 
MB of RAM, I-GB hard drive, 
and quad-speed CD-ROM 
drive will se ll for around 
$3999. A 7500 with 8 MB of 
RAM, 500-MB hard drive, and 
quad-speed CD-ROM will start 
around $2499. Prices for the 
7200 series , with 8 MB of 
RAM , a 500-MB hard drive, 
and quad-speed CD-ROM 
drive will start at about $1499. 

-Tom Thompson 

3.5 Will Get You 100 
E ven with compression, the 1.44-MB floppy 

drive is woefully inadequate for many of 
today's software applications that can quickly till 
a 3.5-inch floppy disk. But at least three tech­
nologies that offer storage capacities of I 00 MB 
or more are vying to become the next floppy 
standard. 

One entrant is lead by three companies: PC 
and server vendor Compaq Computer (Hous­
ton , TX), disc supplier 3M (St. Paul , MN), and 
peri pheral manufacturer Matsushita-Kotobuki 
Electronics (Takamatsu, Japan). The three say 
the ir formatted disks will each hold 120 MB of 
data, and the ir new drive , based on floptical 
technology , will be able to read and write to 
today 's 1.44 MB- and the older 720-KB DOS­
formatted-3.5-inch disks. Kevin Bohren. vice 
pres ident of marketing in Compaq 's desktop 
division, says the first PCs to have the new dri­
ves in them will likely appear in late 1995. 

The 120-MB standard will compete with Roy. 
UT-based !omega's JOO-MB Zip drive, which 
uses Bernoulli technology and Winchester heads 

and is already shipping commercially (see 
"Portable Data Stars" page 129). The Zip drive 
holds 20 MB less th an 3M's di sc and is not 
backward compatible with current 3.5-inch flop­
pies. But Cory Maloy, spokesman for Iomega, 
notes that almost every computer already has a 
floppy drive. "We don ' t see it [backward com­
patibilityl as an issue now.'' However, he did 
say the company may release a drive that com­
bines separate Zip and floppy discs in one bay. 
The company plan to release an internal version 
of the Zip drive in the third quarter of 1995. 

Fremont, CA-based Syquest will release the 
third entrant, a 135-MB disk cartridge, this sum­
mer. Internal versions of Syquest 's EZ-135 Disk 
Drive will sell for about $200, with med ia at 
about $ 19.95 (prices that are comparable to that 
of !omega' s Zip drive) . Syquest says its drive. 
which uses removable Winchester media in a 
cartridge, will be twice as fast as a Zip drive. 

Who will win the race? Data transfer speed 
will be a critical factor. but as of press time, 
only Iomega was shipping product. -DLA 
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News&Views 
INTERNET ACCESS 

BBSes to Provide Local Web Access 
S omeday soon, you· II be 

abl e to access th e 
WW W (W orld Wide Web) 
from your local BBS . Follow­
ing in the foo tsteps o f Internet 
providers like NetCom and on­
line services like America On­
line. BBS software vendors are 
bringing internal Web browsers 
to their services' GU ls. 

" Building Web access into 
BBS products is becoming a 
necessity," says Dennis Fowler, 
a journalist who fo llows BBS­
es. "With all the attention that 
the Web is getting, callers are 
eager for it , and sy sops are 
pressing the BBS vendors to 
supply it. " Fowler says some 
BBS system operators aren' t 
waiting fo r their BBS vendor 
to supply WWW access solu­
tions. Instead. they' re creating 
the ir own Web gateways. 

Addin g Web browse rs to 
BBS front-ends is the first step. 
But Fowler says Web access is 
a two-way street: BBS callers 
demand access to the Web, and 
Web surfe rs want access to 
BBSes. "I expect to see HTML 
[Hypenext Markup Language] 
links to BBS functions, so that 
file libraries, for example, can 
be accessed by Mosaic users," 
Fowler says. 

Galacticomm' s (Fort Laud­
erdal e, FL. (800) 328- 11 28 : 
(305) 583-5990). Worldgroup 
server with its !CO (Interne t 
Connecti vity Option) lets BBS 
sys tem ope ra to rs add We b 
erver capabilities to their BBS. 

End users still can ' t access the 
WWW via their Galacticomm 
front e nd . But through th e 
WorldGroup server, a World­
Group cli ent can telnet, FTP, 
and remotely log in to other In­
ternet si tes. A future version of 
ICO will support pass-through 
SLIP and PPP for browsing 
We b s ites fro m yo ur loca l 
BBS. 

Another product, First Cla~s. 
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like ly fo llow Galac tic omm. 
While officia ls dec lined to 
comment. it appears that Mus­
tang Softw are and Esoft are 
both exploring Web capacities 
to Link with the ir communica­
tions software and the ir BBS 
programs, respectively. 

In addition to its Internet access capabilities, Galacticomm's WortdGroup adds 
Interactivity, allowing two BBS users to collaborate in real·time on projects, such as 
reviewing a newsletter's layout. 

For end users, such devel­
opments will result in yet an­
othe r inex pens ive entryway 
into the Web. Heretofore, users 
needed either a direct Internet 
connecti on or an on-line ser­
vice to access the Web. This 
isn ' t a problem, provided you 
can access such services with a 
local phone call , but fo r many 
othe r users, ge ttin g on-line 
means making a toll call. To­
day, the ubiquitous BBSes are 
making it poss ible for almost 
anyone, anywhere , to get into 
the WWW. 

the E-mail/BBS package from 
So ftArc (M a rk em, Ontari o 
(800) 763-8 272: (905 ) 4 15-
7000) can send and receive In­
ternet E-mail through optiona l 

gateways. It also lets you log 
in from the Internet. A future 
version will let you broadcast 
data to the Web. 

Other BBS businesses will -Steven J. Vaughan·Nichols 

NETWORKS 

WinSock 2 Enhances Connectivity 
R unning multiple TCP/fP applications from 

multiple vendors on a PC used to be a 
precarious proposition, due to differences in im­
plementation among vendors. But in 1991 , about 
30 application, network, and OS vendors formed 
a group that created and promoted WinSock I. I . 
ft ' s an open Berke ley Unix -sty le Socket API 
that makes it possible to run any WinSock-com­
patible application with any WinSock-compliant 
TCP/LP stack. This revolutionized the Windows 
TCP/IP market and he lped popularize the In ­
te rnet. 

Now, WinSock version 2 has appeared in it s 
first draft form , and it promises to liberate other 
network applications from dependency on a sin­
gle transport protocol. WinSock 2 will let so ft ­
ware vendors create applications that work au­
tomati call y and smoothl y w ith a vari e ty of 
network transports. This new API will spec ifi­
cally work with TCP/IP. !PX/SPX, DECnet and 
OSI , but its architecture will support additional 
mmspons that are plugged in through the service 
provider interface. 

WinSock 2 will work with Windows 95 and 
Windows NT, but not Windows 3. 1. It allows 
appli cati ons to exploit capabilities in ATM , 
ISON, and wireless technologies. 

The new WinSock will also include enhanced 
capabilities. Perhaps the most important of these 
is the ability to share sockets across multiple 
tasks. which allows one application or thread to 
share a data stream with another application or 
thread. Under WinSock I, thi s wa~ very difficult 
fo r a programmer to achieve. 

' 'What WinSock 2 means for developers is it 
lets them build a single version of a program 
that will work with a multitude of popular net­
wo rks." says Martin Hall , ch a irman o f th e 
WinSock group and chief techni cal offi cer of 
StarDust Techno logies (Campbe ll. CA, (408) 
879-8080 or martinh @stardust.com or http: 
//www .stardust. com), a company that offers 
WinSock-based interoperability testing and con­
sulting services. Hall predicts that users will see 
new WinSock 2-based appli cations in the first 
half of 1996. -Steven J. Vaughan-Nichols 
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199~ Ga1&wa)n2lxlo, Inc. Galel\'ay 2 Any~y. black and while spoi ~ign. "G" logo and UYou've gota friend in the business:~ slog\ID are registered lr.!ilcmarks, and liZ Pouit; 'l'elePalh; 
VMtron andLitenY are lr.ldemark$ of Gntcwai• 2000, Inc. ThelJuel Inside Logo, Intel and Pcmium are registered trademnrks af Imel COJpOralion. ~fonitor!r' diagonal measuremenlli indicate tl1e. 

si1.e of Ille ca1bodc-ray tube. Prices do nor include shipping or applicable sales lax.. 



ne great big problem . 

Introducing the HP JetDirect EX Plus3 print server. 

Now you can connect up 
to three parallel printers 
to a single network node. 
Your office has all kinds of printers, 
and all kinds of printer configura­
tions, all of which can change daily. 
And it's your job to hook them all 

NOS Compatibility: Novell NetWare; Microsoft • 
Windows"' 95, Windows NT, Windows for Workgroups. 
LAN Manager; IBM LAN Server; UNIX•: HP-UX, 
SunOS, Solari s, IBM AIX, SCO UNI X, lpd; 
Apple Ethertalk 
Management Support: HP JetAdmin print 
management software enables consistent 
installation and management of ony HP 
JetOlrect connected printer on the network; 

up to the network. With a limited 
number of nodes, that can be a big 
problem. 

Fortunately, there's an easy way 
out-and in. The new HP JetDirect 
EX Plus3 print server lets you 
connect up to three printers to the 

supports SNMP-basod network management sortwaro 
• Flash memory for onsy upgrades 

• Multlplo protocols with automatic switching 
• Th roe high-performance IEEE 1284 ports 

• 3·yoor return to HP warranty 
• HP JetDJroct EX and EX Plus3 print 

sorvcrs support all parallel printers 
• HP JotOiroct cards support HP printors 

with 1/0 slots 

O ne network node. 

network, usi.ng only one LAN 
connection. Best of all, it works 
with any parallel printer, and 
supports virtually every network 
protocol and NOS out there. 

For fast faxed information, call 
1-800-964-1066.* You'll discover 
that for every problem, there's a 
solution. At least when it comes 
to network printing. 

F//09 HEWLETT® 
~~ PACKARD 
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New Back-UPS®: $119 
blackouts, brownouts 

just don't have the rime for power problems on 

your PC? Don't worry. They'll always make the 

t~~ rime for you. Ir's nor if a power problem will 

COMB\llll!E occur, bur when. Due ro household appliances, 

poor wiring, bad weather or C\'en other office equipment, 

power problems are as inevirable as death and ta xes. 

You can 't run, bur you can hide, behind APC protection. 

Thar's wh y we 've ju r introduced new models in our 

award-winning Back-UPS line, now delivering reliable 

protection for jusr $11 9. 

c•ffjt!nf» 
ic.111:.t•a t"llll llll ~f 
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IN THE NEXT THREE MONTHS, MORE 

THAN 30,000,000 PCs WILL BE HIT BY 

POWER PROBLEMS ••• 

Source: Contingency Pbnnin& 

Who needs power protection? If you use a 

computer, you do. A study in a recent PCW!eck 
showed that rhe largest single cause of data loss is bad 

power, accounting for almost as much data loss as all 

other ca uses combined. Every PC plugged into an 
ourler is vulnerable. In fac t, you have better odds of 

winning the lottery than of esca ping the sting of 

power problems. One stud y found a typical PC is hit 
over 100 rimes a month, causing keyboard lockups, 

hard drive damage, and worse. 

Source: Bell Lilbor.uories 

Simply put, if power problems are the least of your 
troubles, you've gor one chance ro keep ir that way. 

You insure your car and home with the best policy 

you can afford. It just doesn't make sense to leave 

your PC (which is at fa r greater statistical ri sk) 

vulnerable ro loss or damage. 

WHY A $119 APC UPS COSTS LESS 

THAN A $9.99 "SURGE PROTECTOR" •• • 

Conrrar)' ro most people's belief, a PC alone already has 

more protection built into it than a low­
end "surge suppressor, " which is 

usually nothing more than a well­

packaged extension cord. In other 
words, going without any protection 

is just as good as underspending on 

one of the most important PC 
decisions you' ll make. 

And since sags and blackouts 

!# 

For extendeil 
brownout protection 

for advanced PC 
workstations call 

about APc'•s New -
Back·U~S P:rj.>! :3·, 

represent more than 90% of power problems likely to hit your 
computer, even quality, high-perfo rmance surge suppressors arc 

litera lly powerless ro protect you from data loss. 
Thar's why you need insranrancous battery backup power 

from an APC Uninterruptible Power Supply to prevent 

• 

'' Don 't tak e chances. Get the 
ultimate protection ... from A PC. " 
--J>CWorld 

" **** Back-UPS should be standard on 
euery desktop .. . effectiue, afford<7ble, designed to 
last ... " --PC Computing 

"A UPS can pay fo r itself the first time it saves 
your data . . , --MacUscr 

"The clear winner i11 price performance ... 
it's 1111beatable ... . , - PC j\ lagni ne UK 



protection a~ainst 
and other trials by fire 

After a ragi11g fire whid1 took 18 trucks to 
subdue, Michael Be11olkin, director of the 
Systems Divisio11 at Correa E11tcrprises, 
Ille. 1/id11't expect much. "While 
rrmmwging through the ashes, we heard 
somethi11g l" •e11i11g. Our four APC unirs 
were still in action, while two UPSes from 
another brand were history. We're still 
using these same A PC units at our new 
11ffice location - they still work like a 
charm! \\'le're impressed with the 
ruggedness , reliability, a11d prod11Ct support 
offered by APC. • 

Duug Welch learns his reliability lessons 
well: " \Vhil< still a Computer Scie11u 
studen t, I was at borne preparing a large 

, spreadsheet for a final project when 
,. .,.. Anchorage experienced an all too common 

5+ Richter earthquake. If 11ot for my Back­
UPS 400 it would have bu11 back to square 
one.' I 'm now the Network Systems 
Manager ,11 Charter College, in charge of 
rhree networks. I lcamed my UPS lesson 

' 1 well back in my stude11t 1iays. I've 11ever 
l1ee11 disaf>f>ni11t ed wir/1 APC and the 
product bas had quite a work out. " 

Bacl<-UP~ Award Winning FEATURES 
.,.. Unmatched surgellighming protection for 

maximum hardware safety 

... Sire diagnosrits automatically spot missing 
ground and reversed polarity 

.,.. LAN signaling allows simple shutdown with 
inte~face kits fo r;aucomat1c data ,ptotection 
(4QO and a~9ve) · 

.. ~m iiep,l11~eabl~, _Ila~ swappable b~ttef.l~s . 
rns.ure upt1me,saleid1sposal. Batteries will 
last 3-5 yea.rs under normal use. 

.,.. $25,000 lifetime ·Eguipmeot Protection 

.,..1o' minute runtime with specified applications. 
For longer runtimes choose. next largest u.nit. 
Model Application Sugg.List 

200 NEW "Gree_n" PCs $119 

280' NE>41 ,_AN Nodes $139 
400 Desktop 486/386 systems $199 

450 Tower 486/386 systems $254 

600 CAD/CAM workstations $359 

900 longer runtime $529 

1250 Multi~le systems $689 

Fro nce: (+33) 1.64.62.59.00 Germany: (+49)89 958 23-5 

Brian Krause, Network Manager for 
Goodyear Airship Op.rarions, knows how 
critical APC protection ca11 be.· The 11 ig/11 
of the All·star game a tornado came 
through our bli111p l111nger and took 011/ our 
rof!f. Our airships dema11d absolute 
comm1micatio11 so J protect our local and 
remote scrvus tt.tith the mosz reliable 
protection I can {i11d: APC. Al'C's 
PowcrChute software shut our ser11er ,Jo,,..,, 

• in an orderly way ... dosed out all files nia 
and neatly. \Vhen we reconnected, 
evcrythi11g came back up perfectly, without 
a hitch. · 

Faced with a wa/t!r main break, Mark 
Co 11le); Regio11al Manager of No11ell 's 
remote sales office in Drtroir was ama:.ed 
at tll'C's reliabilit)'. "Tlie APC u11it 1v11s 
si11;,1g in a11 inch and a half of waltr, 
working just fine, as though 11othi11g was 
111w.s11al and we lost no data 10 this 
disasur. \Ve've used A PC /Jere now for at 
/ta.st four years • more than a dozen units 
are all arou11d the office. and we're well 
satisfied, so we WL'TC t•ve11 more imfJrcsscd 
lo learn that the units are amphibious!" 

VisitAPC's 
NEW 
PowerPage· on 
the Internet 

www.apcc.com 

keyboard lockups, dara loss, and crashes. 

Wirh an APC UPS, you ger six rimes rhe 
protection of a high-end surge prorecror 

fo r little more rhan twice the price. And 

$11 9 is much less expensive rhan fa lse 

peace of mind . APC UPSs ca rry up to a 

$25,000 li feti me guarantee aga inst surge 
damage to your properly connected equip­
ment, and are available ro suit any 

application, from network servers and 

PCs, ro fax and satellite systems . 

APC has won more awards for reliability 
than all other UPS vendors combined ... 

PROTECT YOURSELF OR 

KICK YOURSELF ••• 

Ir's been said char rhere are two types 
of computer users: rhose who have lost 

data, and those who are about to. Prevent the 
single largest cause of computer problems and 

join a fast-growing third category: those who 
protect their PC's with the most reliable 
protection they can buy: APC UPSes. So ask 
for APC ar your favorite rese ller. Ar just $119 

an APC UPS is serious protection no serious 
computer user should be without. 

~ ~ 

~· .._. ... 
llNc••Clloc• 

AMERICAN POWER CONVERSION 

Call 800-800-4APC 
Tel: (401 )789-5735 
Fax: (401)788-2797 

Compuserve: GO APCSUPPORT 
Internet: apctech@a pcc.com 

please reference Dept. A2 

UK: (+44) 753 51 1022 Ireland: (+35)39 1 702000 Latin America: (+1)401.789.5735 japan: (+83)5295 1988 

Clrcle 63 on Inquiry Card. 



News&Views 
OPTICAL TECHNOLOGY 

Blue Laser, Bright Future 
R ecent breakthroughs in 

the development of 
blue-laser diodes and blue 
LEDs portend higher-capacity 
CD-ROM discs, brighter pro­
jection displays, and replace­
ments for today's short-lived 
light bulbs. Although you prob­
ably won't find blue lasers in 
commercial products for an­
other three or four years, re­
searchers say they are confi­
dent that blue lasers will 
replace less efficient red lasers 
by the end of the decade. 

But historically, high-qual­
ity LEDs have been precursors 
for laser-diode development. 
" It's kind of like learning to 
walk before you run," says a 
spokesman for Durham, NC­
based Cree Research. "You 
need to understand how to 
build an LED before you build 
a laser diode ." That is why 
researchers see advancements 
in LED commercialization as 
a harbinger of future laser 
availability. 

Blue Laser Capacity Improvement 

USER WAVELEllllTI llllBER OF IUSIC ALBUMS 01 CD-ROI 

Blue lasers will deliver in­
creased CD-ROM storage ca­
pacity because of the shorter 
wavelength of the blue li ght 
compared to that of the red 
lasers used in today's CD­
ROM drives (see "Blue Laser 
Capacity Improvement" at 
right). Shorter wavelength 
means the "pits" formed in the 
CD-ROM can be smaller, per­
mitting higher pit densities and 
more data storage. Currently, 
the blue lasers in existence 
aren't light and compact 
enough for consumer electron­
ics . Researchers are now de­
veloping semiconductor laser 
diodes and LEDs that offer a 
better cost/performance/size 
solution. 

LEDs are less complex than 
lasers. They have a wider dis­

For several years, Cree has 
actually been selling rather dim 
blue LEDs made from silicone 
carbide (SiC) . But recently the 
company announced the pro­
totype development of a super­
bright blue LED made from a 
combination of materials: a gal­
lium nitride (UaN) layer grown 
on top of an SiC wafer. These 
LEDs are over 20 times 
brighter than Cree 's previous 
SiC LEDs. Neal Hunter, presi­
dent of Cree, says that by the 
end of 1995, the company 
should be producing up to 5 
million of the new LEDs per 
month. "These blue LEDs emit 
about 0.5 milliwatts of power at 
435 nanometers and have 
passed our accelerated life test, 
so they are quite robust," 
Hunter says. "Half a mW is 
sufficient power to enable 90 

percent of the application s 
envisioned for blue LEDs. A 
little more power-perhaps l 
mW lo l.5 mW-is needed for 
outdoor signs, and improve­
ments beyond that make appli­
cations brighter and more pow­
er efficient." 

Cree joins Japan-based 
Nichia Chemical Industries as 
a blue LED supplier. Nichia, 
which a lso has an office in 
Lancaster, PA, startled the in­
dustry about two years ago by 
demon strating a blue LED 
based upon the GaN-sapphire 
combination. Nichia said its 
LEDs have a lifetime of over 
10,000 hours (about 42 days 
continuous operation), stable 
enough for commercial appli­
cations. 

Nichia · s breakthrough shifted 
much development work to 
Gai"I, a material that others had 
previously tried but rejected as 
too inefficient. Paul Maruska, 
considered by many to be the 

tribution of colors in 
their output spec­
trum, emit into a 
broader output cone, 
and emit dimmer 
light than lasers. Un­
fortunately , you 
can't simply in­
crease the current on 
an LED and expect 
it to lase. Lasers re­
quire a more sophis­
ticated device archi­
tecture than LEDs to 
generate their con­
centrated light. 

Blue Laser and Blue LED Applications 
" father of GaN ," 
demonstrated li ght 
emission from the 
material while work­
ing at RCA in 1968. 

Blue Laser Applications 
• Higher density optical storage !audio/video/data) 
• Spectrography and sensing 
• Materials processing 
• Optical communications 
• Brighter, more efficient projection displays 
• Higher resolution printing 
Blue LED Applications 
• Direct view displays (laptop backlighting) 
• Laptop screen backlighting 
• Room illumination 
• Indicator lamps 
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" Nichia uses the 
same basic process 
that we developed at 
RCA , but they im­
proved the device ef-
ficiency by adding a 
heat-treatment step," 
Maruska says. "RCA 
gave up too soon. 
With a little more 
work. we could have 

done thi s 20 years ago ... 
Maruska is now working 

wit h a new start-up company 
called NZ Applied Technolo­
gies (Woburn, MA) to devel­
op its own blue LEDs . Blue 
LEDs, when used in conjunc­
tion with red and green LEDs, 
could be used in displays rang­
ing from small message signs 
to large outdoor displays. A 
more intriguing use of blue 
LEDs is to illuminate rooms: 
A blue LED combined with a 
green-yellow LED in a single 
package emits white lighc that 
is similar to normal light. Such 
devices could replace short­
lived incandescent bulbs with 
stable, inexpensive LED pairs. 

As for blue lasers, many 
organizations are researching 
these devices, including Sony, 
Philips, 3M, Panasonic. APA 
Optics, and numerous univer­
sities. Officials al Cree believe 
th ey can develop blue lasers 
from the GaN-SiC materials 
the company is commercializ­
ing . Cree has partnered with 
Philips Laboratories (Briarcliff 
Manor, NY) in a contract from 
the Advanced Research Pro­
jects Agency to deliver a 3- to 
5-mW, room-temperature blue­
lascr diode in two years. 

A critical goal in blue-laser 
diode development is to reduce 
the number of defects in fabri­
cation materials. Cree's Hunter 
believes hi s company is close 
to getting the defect densi ties 
low enough for laser develop­
ment. ~hris Chinnock 



Internet Web Browser 
and Fax 
Corel Web MosalcN 
"' Built-in playback support for 

AIFF and AU audio files 
Direct display of GIF and JPEG 
Images 
Full printing applications 

CorelFAr 
Send faxes from within any 
Windows application 

"' Built-in OCR and TWAIN­
compliant scanning 
Send and receive faxes in the 
background 

Personal Information 
Manager 
Corel PLANNER'" 

Cross-reference information 
easily by linking related items 
together 
Daily, weekly, monthly and 
yearly calendar views for 
planning appointments and 
activities 

Fonts 
Corel FONT MASTER'" 
" 500 high-quality Bitstream •and 

URW'" fonts 
Preview fonts, assemble font 
groups, install and de-Install 
True Type' fonts on the fly 

Microsoft Is a reolstmd lr>demal1< ot "'°""'" 
Corpomlon, "-rtedOtllco Is • tr>defnas1< of -· Inc., 
""' Smlr1Slite Is • l!QiStered - ot l.ollJs 
OMlo;rrenl GaporaliDn. Mlcrosott Corpomioo. N<MI, 
Inc. onct l.ollJs llewlopment Corpomjon rrak! no 
endorsernerltof C<nt or eom coomc.~ 

You've got your office suite ... but to maximize your 
productivity you need Corel CD Office Companion. 
It's value-packed with World Wide Web and fax 
communications, business graphics, PIM, clipart, 
fonts, reference libraries and multimedia utilities 
-all on one convenient CD-ROM! 

Corel CD Office Companion­
the ideal complement to: 
• Microsoft · Office 
• Novell' Pe1fectOffice-
• Lotus SmmtSuite · 

Cal for aw loc:a!ion ol the Egghead Seft'.Hartl!t 
store neerest you. To Old.,. dltectty from our • . • 
Eggaptea Ordering B•t"llklm , pleue cell , 
1..aoo-EGGHEAD. 

~~. 
-....-·.-~ 

s9973 ....... Jl'C~~---~ .. bt~ !·---·· 

US$ plus applicable laxes. 

Circle 68 on Inquiry Card. 

Business Graphics 
CorelFLOWN 2· 

2,000 ·drag and drop' symbols 
90 customizable Smart Symbol 
Libraries 

"' Built-In spell checker 
Automatic shape connectors 

Clipart and Photos 
Corel GALLERY™ 2· 

15,000 cllpart images 
" 200 photos and 75 sound clips 
" Full-color reference guide with 

thumbnails of each clipart 
image 

Complete Electronic 
Reference 
Corel BOOKCASE"' 
" 6 comprehensive references 
" Correspondence Ubrary-

700 standard business letters 

Multimedia Utilities 
Corel CD Audlo"' -Listen to 
your favorite audio CD from 
your CD-ROM drive 

<> Win Tune• 2.0--System 
diagnostic indicator to optimize 
the perfonnance of your PC 

~ WinDal ... WAV Edilor­
Record and edn sound clips 
Corel Screen Saver and 
Wallpaper Flipper 

• Clpart,lonlllldpholDlilntiesVJtYlromllll 

51andalant vmlcr1S of CorelA.OW 2 ""' 
C<nl GALLERY 2. 

(:coREL.: 
Call now for lued llleraturel 

1 ~13-726-0826 ext 3080 
Document # 1 ffi8 



News&Views 
SECURITY 

Corporations Eye Private 
Security Schemes 
O ver two years ago, the 

U.S. Government raised 
the passions of many computer 
users when it offered encryp­
tion chips named "Clipper" that 
left a back door open for sur­
ve ill ance. Any law enfo rce­
ment employee wi th a warrant 
could tap into a central data­
base of "escrowed" keys and 
decrypt the data encrypted with 
thi s chip . The Clipper chip 
never found much of a market 
beyond the U.S. Government, 
because of its cost and its aura 
of Big Brother, but the notion 
of escrowing keys with a third 
party lives on. Several influen­
tial companies are investigat­
ing providing pri vate backups 
of keys to corporati ons and 
users. 

The distinction between giv­
ing the government copies of 
the keys and storing them with 
a private data backup agency 
may seem small to individuals, 
but it can make a crucial dif­
ference for corporations. Many 
businesses face the problem of 
recovering encrypted fil es 
when employees with the keys 
leave the company, retire, go 
on vacation, call in sick, or dis­
appear. 

Several compani es both 
large and small are testing the 
market for providing software 
that escrows keys automatical­
ly for businesses. Trusted In­
formation Systems (Glenwood, 
MD), a security software com­
pany that firs t started investi ­
gating software-based escrow 
systems over a year ago, is one 
such company (see "Software­
Key Escrow Emerges," Octo­
ber 1994 BYTE). They' re also 
currently work ing with Na­
tional Semiconductor, which is 
exploring providing spec ial 
smartcards. Motorola recently 
announced plans to build es­
crowing features into its en-
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cryption products. RS A Data 
Securi ty (Redwood City, CA), 
one of the pioneers in the field, 
offers an imriguing fea­
ture in its software for the 
Windows PC and the 
Macintosh. The escrow 
back door can be turned 
off easily. 

The escrow systems 
encrypt fil es by using 
standard algorithms, but 
they finish by appending 
a copy of the encryption 
key that can be used to 
read the hidden data. 
Thi s key is encry pted 
with a d iffe rent key, 
which is usuall y the escrow 
service's public key. Now, only 
people wi th the corresponding 
secret key th at matches the 
public key can unlock the ap­
pended key and get at the con­
tents of the main file. 

Someone within the com­
pany, such as the general coun­
sel or the MIS manager, may 
hold the secret key. Another 
option is to have an ex ternal 
service bureau hold a copy of 
the key. Many software com­
panies may vie for this job, but 
they may have some unex­
pected competitor . Bankers 
Trust will li kely enter the mar­
ket and trade on the corporate 
cul ture of pri vacy and security 
that it developed in the banking 
business. 

It is not clear how external 
service bureaus will guarantee 
their work . Stewart Baker, a 
former general counsel of the 
National Security Agency (Ft. 
Meade, MD), predi cts th at 
esc row companies may offer 
bonds in the same way that 
locksmith s guarantee their 
fi delity. One of the bi ggest 
problems may be estimating 
the value of the keys, because 
in formation can have such a 
protean natu re. -Peter Wayner 

Jeeves Conies to Visual Basic 

It's the small things that count. VBAsslst 3.5 ($179) ftom Sheridan 
SciftWare 1~8, NY>, 15161 753-0985; tax, 151&1 723-36611 does 
small tliingS. But it.does so many small things, and It does them so 
well, that the resultlilg sum Is~ tlian the parts. 

In operation, VBAsStst appean as a floating, tabbed toolbar. It exe­
cull!s ~ wilb ViSual Basie's !DE and adds~......,., 
bqt nOt excl~,,to VB's fonn deslgijer. Here's an example: Yoll're 

· · bqsy ~a filmlt 

fr~~ .. .. -- ! ::: ~ 

. .".""' ··· ' 
!~~ ... , .. 1. :r• 
~=;:;:::::r : .... 
''-. .... '::': 

! '.'." ... ! . 

the· .oriler you want. 

and yau've placed a, 

column of buttons 
along the right-l!and 

tide of the fOnn + 
dow. You want lt,to 
look tidy, rlght'l You 
want all the buttons 
to be the same size; 
you want tllem 
aligned pr~~ls,eJy: 

YO.I! cait.tlo J lilJs;ln" 
vi; but y0u'!I P.IOb. \ 
ably have.to ~P. I~ 

I wis partl;cUlaitY Impressed with VBAssist's Ubrarian.type funcliOnL For 
example, say youn,,ga1,1ization llas standardized the appearance Of 
cllaJog boxes In ~Controls .~ have a particular colot or. a cap­
tion ~Id be in a partiCularfilnt. VQAsslSt lets you ptbertliose Pl'Qll­

ertieS into a tem~·a..i save the~ into a lllaraly. Q:uldlDg a new 
aiiP!(catfon that adheres to youJ company's standards then i.om.. a 

~You.,..-the~ out of the llbr.uy as lOU're ~­
·~. l!nd your consistent user interface is assured. 
A similar VBAssist funCtion lets you place aibitrarJ pieces of frequently 

used source code into a cqde reposltoiy. Code "plej:es" can be..-. 
froin an oft-used ·snip~ to.a full.blown routine, l!ml VBAssllt lets fOll 
attaeh up to four k~nls to each element of the Ubrary. Finding P"'" 
favorit8 sort routine is just a quick keyword search llWfl'/, 

VBAssist's data assistant tool lets you wire con~ betW'een 11 

dalabase table's fieldS and a fonn's data entry fields with drag-and-drop 
~ With the ·help of VBAssist's-fonn wizard, tl!9 data asslstant>wll evan 

. ·'!hi~ · U.P:a prototyJlli data browser form; code and an'. Jl;lllt tell It the ta .. , 
anil ~ J_om!, and It ddes the rest. You can exfeni! tlie ~ltlnglform ·anil · 

. ®d~ to create more elaborate data ma ... ment screens. 



You can read about the future. 

Or you can create it at Microsoft. Change the 

landscape of operating systems and interactive television 

by adding your vision to ours in one of these key areas: 

Windows® 95: Redefine how users work and communicate­

at home, in the office and on the road. 

Windows NT™: Make distributed systems networking so easy 

that any home or business could use it right out of the box. 

Interactive TV: Create a software architecture that will provide 

the foundation for an entire industry. 

Make your dreams a reality in one of these Seattle area positions: 

• Software Design Engineers 

• Lead Software Design Engineers 

• Software Test Engineers 

The only limits are the ones you set. Isn't it time 

you had the resources to realize your most ambi­

tious goals? Mail your resume to: MICROSOFT 

CORPORATION, Attn: Recruiting, Dept.Al 517-0895, One Microsoft 

Way, STE 303, Redmond, WA 98052-8303. Or email in ASCII text format 

to y-wait@microsoft.com (Indicate Dept. A I 5 17-0895 in the subject header). 

We are an equal opportunity employer and support workforce diversity. 

Micmsott~ 
Career opportun~1cs also ava1lab:e for Rccrurtcrs. Reference DcpL RECRUITER 

Microsoft and Windo-ws are rcgmercd trademarks and Wrndcu..s NT is a trJ.demark of Microsoft Corpor.n1on. 
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0 /1, tf1c joys of rad tape. 

Lca1'C it lo tl1e goc'Cm· 

mcnl lo issue a w/10/e 

slew of new safety regulations rig/it 

before A cme 's p11/,/;calion deadline. 

Sou11d like n niglitmaro? Not wit/1 

Framru\1akcr. 711c document jockeys 

al Acme appc11dcd tl1c document 

1cit/1 a rcgufatio11 directory in s la11-

dard goL'emme11t fomml, complete 

wit/1 cross rc/crcnccs, sidc-luzads, 

a 11d straddles. 

AUG T/ic buyout of a 

11 competitor, Maxco, 

mcn11t suddenly t/10 lu >o 

riL'afs f1ad lo find a wny lo work 

logetlier. But s i11ce Frnmalvlakar 

supports i11d11s lry s tandards in 

mixed cnviro11mc11ts, compa tibility 

was not an iss ue. A selection of 

filte rs made conL·erling Maxco 's 

documen tat ion in to FramcMakcr 

fonnal a breeze. Including import 

and e.<porl of bot/1 text a11d gmp/1ics . 

.... JAN It was a f1isloric day for 

14 \ tfw Acme Developme11I 

·T Company's marketing 

deparlmc11I . Not only did tlicy 

create tlicir first marketi11g plan, 

but tf1cy worked as a team in tfic 

process. £ veryo11e contributed, eac/1 

using FmmeMakcr's text, gmp/1ics. 

layout, fonnalli11g, and long docu­

ment fea tures. 71JC end result was 

a mnrketing plan that compnrcd lo 

no otlrnr in A cme /1is lory. 

5£P Acme was suddenly twice 

t.7 « as big. But documc11t 

_, .. · distribution /1ad lo mmai11 

timely, fnst , and ubiquitous. Savi11g 

a few trees coufd11 't /111rt eit/icr. So 

A cm e employed Frame \.1ewcr" for 

autom a tic 011fi11e distributio11 a11d 

viewing, wit /1 no additional posl· 

proccssit19 or c01n·crsion rf!quircd. 

.hnm.,\r.cu•?r supports FramcMak~r '.s 

/1ypcrfoxt /inks /or access to more 

detailed i11formalion al t/,. loucf1 

of a button . 

FEB 
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A c M E 

•. ~ 

. . . 
.... -.i . 

Tf1 e notorious VP of 

Markcti11g went ballis tic 

a11d dcmnndcd n complete 

roorga11iwtio11 of tl1c marketing pln11. 

Pronto. Fortu11a tely, FrameMaker 

makes sccmi11g/y complex task s 

like swapping cl1aplers fast and easy. 

It aulomalicaOy updates cc"Cryt/11.,1g 

i11volvcd, i11cfuding run11i11g /1cadcrs 

and footers, cross references, and 

auto 1111111bcring - all t/1c easy lo 

fo rget details . 

\. 
()C'I "T/1e original drawi11gs? 

18 1 

U /1, my dog ale them," 

sa id t/ic arc/1ilcct. He 

1vasn •t kidding eit/1er. But tl1c people 

assemb/;11g A cm e's latest manual 

s f1owin9 tlrcir new /aci/;ty u·cr.: in 

fuck. FramcMnker 1101 only supports 

populnr g rnp/1ics f,-le formals, but 

also creates /;..., links bct1vccn otl1er 

applications. So imported render­

ings arc updated automatically as 

cl1angcs arL? made in tl1cir natir.:c 

CAD applicntion. 
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MAR 711is yea r tliere was11 't 

I 18 ' quite eno11gl1 gree11 s tuff 

to go around at Acme. 

W/1ic/1 meant several marketing 

programs rcere cut /ram tlie budget 

and tf1e ma rketing plan . No 

problem. Fra mci\lfaker ins tantly 

updated tlw table of con ten Is and 

index accordingly. And \WYSJU'IYG 

table editing ensured all the tables 

broke properly across multiple pages, 

and details /;kc periodic mling and 

sl1<1ding remained inlacl. 

t10v 
11 

ft was only a maHer of 

time be/ore. Acme u,,'Cnt 

worldwide. W/1ic/1 meant 

tfw ra 1t.•1Jrn /1undreds of cager new 

employees all over tlie world jus t 

dying lo use Acme's latest materials 

crea ted in F rameMaker. No t lo 

worry, multiple la nguagi! i.:ers ions 

of tl1c Fra mc1\ifaker in te rface 

enaMed users worldwide to operate 

FramcMakar ;n tf1cir natioo tongues. 
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A cme 's ma rketing plan 

worked like a c/1arm . 

Business was booming . 

111 fad, ii was so good, A cme decided 

lo include tlieir skyrocketing sales 

fig ures in the next marketing plan . 

FrameMaker not only imported tl1c 

new sales grap/1 ic, but was able to 

flow tl1e text neatly around ii witl1 tl1e 

lic/p of tl1c new auto lcxl wrap footurc. 

I.­
DEC T/ic res t of tl1e p/a 11cl 

jumped onto t/1C in/onna· 3 
lion super/1ig/11vay, and 

so did r l cmc. Soo11 A cme /,ad its 

very own Web site to l1e/p dissemi­

nate company info rmation. S o tl1ey 

naturally made c:ctc11s ive use of 

Fra meMaker's new HTM L capa­

bilities. Now all its material could 

be pub/is/1ed directly lo tlw lntemd, 

and made available to c1J s lomcrs 

and employees al/ over tlie world. 

MAY 
10 

HM-E 

FrameMaker fever struck 

al Acme D evelopm ent. 

O tf1cr departments were 

so impressed wit/1 tl1e marketing 

materials tlwt Fra 11ic1\1aker began 

spreading tl1 rougl10ul tlrn company. 

Soon all of Acme's most critical doCll-

menls were comiertcd to Frame.Maker. 

Wl1at 's more, Fra mcMakcr is tlw 

only application tl1al runs seamlessly 

across t/1c compa ny's mix of 

computing platforms - Macintos/1 , 

UNIX, and \Ylindows sysfoms. 

..... 
IUN 
6 

A f ter a 1vi/d/y successful 

f PO, Acme fxcamc A cmc 

Corporation . \Yl/1ic/1 

required company-wide dis tribut ion 

of all tlw gory deta ils of tlw !PO, 

s tock options a nd profit s lw ring. 

Framci\ifaker's new text and 

grapl1ics by reference feature saved 

lime /,y instantly retrieving f requently 

used boilerplate information -

w/1ct/1 cr crea ted in Framei\1aker, 

imported f rom otfwr applica tions, 

or s imply ASC/l texl. 

INTRODUCING NfW fRAMf/MKfR RHfASf 5. 
Why is it tlrnt your most critical documents are in a 

constant state of flux? They get revised, reorganized, 

and redistributed, over and over again. It's as if they've 

tal<en on a life of t heir own. • They' re wlrnt we call 

living documents, and they' re what FrameMaker® does 

best. FrameMaker literally automates and manages 

the entire document publishing process - word pro­

cessing, page layout, organization, and distribution. 

For publication on paper, on screen, or even onto 

the Internet, FrameMaker does it all. • Haven't 

you and your documents lived long enough wi.tbout 

FrameMaker? Call l -800-U4-FRAME Ext. 637 

today for our free demo disl<* and get a feel for bow 

FrameMal<er works. Then cruise by our web site at 

bttp://www.frame.com. And mal<e FrameMal<er an integral 

parl of your docwnents' life cycle. FR/~ Iv\ E 
Circle 77 on Inquiry Card. 



News&Views 
COLOR PRINTERS 

Color Lasers: Faster, Easier, Cheaper 
T he ftrst generation of col­

or laser printers were 
pricey, difficult to maintain, 
and expensive to operate in 
color. A second generation of 
products due to ship this sum­
mer addresses these is sues, 
although prices remain re la­
tively high (at least $5000). 

One second-generation of­
fe rin g comes from Xerox 
(Rochester, NY, (800) 349-
3769) and its XPrint line. With 
three machines (the 1200 by 
300 dots-per-inch model 4915 
[$6895] and the 600 by 600 dpi 
models 4920 and 4925 [$7995 
and $9495, respectively]) , Xe­
rox claims it is cutting black­
and-white page costs to about 
2.5 cents a page, which is com­
para b I e to that of a mono­
chrome laser printer. Color 
print~ will cost about 20 cents a 
page, a price that 's competitive 
with other laser printers but 
slightly more than the Tek­
tronix Phase r 340 ph ase­
change printer' s estimated 11 
cents per color page. All three 
Xerox printers print at up to 12 
pages per minute in black-and­
white and up to three ppm in 
color. 

With its Intelligent Color 
technologies that make it easi­
er to generate high-quality im­
ages, Xerox hopes to make col­
or printing Jess daunting . 
However, although Xerox's 
new printers will ship with con­
sumables like toner installed, 
they still require separate de­
veloper and toner cartridges , 
making them more difficult to 
maintain. 

Apple's (Cupertino, CA, 
(408) 996-1010) new Color 
LaserWriter 12/600PS doesn' t 
require separate developer and 
toner cartridges and thus re­
duces the number of consum­
ables a user must confront. In 
this respect, the 12/600PS joins 
Tektronix's (Wilsonville, OR, 
(800) 835-6100) new Phaser 

4 0 BYTE AUGUST 1995 

HP'S FAST COLOR INK-JET PRINTER 
Color ink·Jet printers are not just for the.smal~ or home-office user. New higll-end 
color ink.jet printers like the Color Jetprinter 4079 Plus ($3199) from Lexmark 
(Greenwich, CT. (800) 35&5835) target graphics artists and CAD/ CAM users with 
its PostScript Level 2 support, color matching, and 11· by 17·1nch printing 
capability. But color lnk·Jet printers generally suffer from slow output performance 
(one ppm for monochrome output is typical). 
However, HP's (Santa Clara, CA, (800) 752-0900) DeskJet 1600C, which was 
announced earlier this year In Europe and more recently In the U.S., prints at 600 
by 600 dpi resolution at up to 9 ppm. Color pages are produced at 300 by 300 dpl 
at up to 4 ppm. At estimated street prices of $1400, the 1600C will tempt buyers 
who can't afford a color laser printer. A Mac version, the 1600CM. includes 
PostScript and should sell for $1999. You can expect Canon and Lexmark to 
provide products with similar speed In the coming months as well. -Jon Pepper 

540 Plus ($8995), a modest up­
grade of the Phaser 540. The 
Phaser 540 a lready combined 
toner and developer. 

Apple ' s color laser printer 
(prices start at $6400) prints at 
up to 12 ppm in black and 3 
ppm in color at 600 dpi. The 
12/600PS 's rotating carousel 
for the four color-toner car­
tridges makes it easy to replace 
spent toner. 

Another handy feature is the 
12/600PS 's automatic co lor 
calibration and PhotoGrade 
technology , which delivers 
close to photorea li stic color. 
And although the printer ships 
with just 12 MB of RAM (the 
Xerox printers come with 16 
MB to 24 MB depending on 
the model), the 12/600PS can 
print at 600 dpi in black and 
white or color, thanks to its 
compression/decompression 
ASIC. Apple says its Cantone 
compression lets a page that 

would require 120 MB of 
RAM print with just 8 MB. 

Despite the performance and 
usability advances, analysts say 
color laser printers are still too 
expensive for the mainstream, 
especially when quality mono­
chrome laser printers se ll for 
$400 to $ I 500. However, in­
creased co mpetition should 
continue to drive improve­
ment s. HP, QMS , and even 
NEC will also likely introduce 
new color laser printers this 
year. With competition from 
phase-change printers like Tek­
tronix's Phaser 340 (see "Color 
Encroaches on the Desktop," 
June 1995 BYTE, page 28) and 
from startling new color ink 
je ts (see the tex t box " HP ' s 
Fast Color Ink-Jet Printer" this 
page), the prognosis for end 
users is a new palette of cost­
effeclive and high-performance 
color output options. 

-Jon Pepper 

The Polar Chip Set? 
(See ' lotel, AT&T, and AMD 
Continue the Chase: Decem­
ber 1993 BYTE, page 28.) 

In 1993 the computer 
industry had high hopes for 
the PDA (personal digital as­
sistant) market. and several 
companies sought to estab­
lish its chip platform as the 
industry standard . including 
San Jose. CA-based VLSI 
Technology. In a j oint venture 
with Intel, VLSI designed the 
Polar chip set. But the PDA 
market never blossomed, 
and , like other PDA casual­
ties Eo PenPoint, and 
AT&T's Hobbit chip set, the 
Polar project was dropped. 
· we dissolved the agree­
ment with Intel last summer 
because the PDA market had 
not taken off," says Linda 
Prosser, VLSI s vice presi­
dent of communications. 

Because Microsoft didn 't 
deliver its Winpad software 
(the software engine fo the 
Polar chip set), customers 
who had planned to produce 
Polar-based devices were un­
able to bring those devices 
to market. However, VLSI is 
still active in the PDA mar­
ket, producing the ARM pro­
cessor that's used in 
Apple 's Newton and in 

otorola's Marco PDAs. 

-Nick Baran 

Comparing Color Ink-Jet and Laser Printers 
HP COLOR XEROX XPRINT APPLE COLOR HP DESKIET LEXMARK COLOR 
LASERIET 4920 LASERWRITER 1600 CI IETPRINTER 4079 PLUS 

12/&00PS 

Print resolution (dpi) 300x 300 600x600 600x600 600x 600; 360 x 360 
300 x 300 (color) 

B&W print speed Up to 10 PPm Up to 12 ppm Up to 12 ppm Up to 9 ppm 1.7 ppm 

Color print speed Up to 2 ppm Up to 3 ppm Up to 3 ppm Up to 4 ppm Upto1 ppm 
Emulations PCl.5E PS Level 2' PS level 2 PCL5E PS l evel 2 

Paper capacity 250 sheets. 250 sheets 250 sheets 180 sheets 100 sheets 
Price $7295 $7995 $6400 $1699 $3199 

Print method Color laser Color laser Color laser Color ink- jet Color ink -jet 

' Also comes In a Mac version with PostScript option 
' Optlonal PCL SE 



Blasts from the Past 
DENNIS BARKER 

386SX Showdown Even though 
we 'd criticized the 386jr ar­
chitecture, SX machines were 
now se llin g for as little as 
286s were. We tested 24 of 
them, with prices starting at 
$2000. Our favorites came 
from Zeos, Hewlett-Packard , 
AT&T, and Micro Express. 

that made PCs use ful for peo­
ple with sensory or physical 
di sab i I ities: speech-synthesis 
systems, tex t magnifiers (e.g., 
ZoomText). head-controlled 
mice, braille 1/0 devices, and a 
talking pocket computer called 
Braille ' n Speak. 

OS/90 was a tiny OS that de­
veloper GeoWorks sa id had 
all the windowing and graph­
ics capabil iti es of OS/2 and 
Windows. Here'. the kicker: 
It ran adeq uately on an 8088, 
and its kernel used less than 
100 KB. 

What do you ca ll a machine 
that has zippy color graphics, 
c u. tom c hips for 

of the "new generation of 
functional languages: · 

The Tandy 1000 hit the market 
that month. Having a price o f 
$1746 (wi th a monochrome 
monitor), it was a good alter­
native to the IBM PC. Perfor­
mance-wise, it was slower. The 
most infuriating thing was the 
size of the box: 
It was too small 
for most IBM­
compatible ex­
pansion cards. 

Intel's 386 
meant 32-bit 
comp utin g 
was coming 
as a standard 
eng ine for 
PCs. The chip would have a 
12- or I 6-MHz clock, and In­
tel estimated it would be two 
to three times faster than the 
286. But a ll you could get 
then were technical papers . 

Production 

End-user programming was the 
focus in State of the Art. We 
looked at database query lan­
guages. scripti ng languages, 
and multimedia authoring sys­
tems. Things had come full cir­
cle: Just as in the old days. if 
you really wamed to get the 
most out of your computer. you 
had to know how to program. 
even though it was a different 
kind of programming. animation a nd 

stereo sound, text-
Windows 3.0 applications were to -s peech rou­
mulliplying like bunnies now tines, a video co-

l""",....""""',...._...,..,. .... that the OS it self proc esso r, a 
- was out. We looked multitasking OS, 

at IBM's Current aGUI, andaprice 
PIM : Vellum , a lower than a 
CAD crossover Mac 's? Youcallit 
from the Mac: Ven- an Amiga. We got llll 

Ventura Publisher tura Publisher; Vi- a special preview 

think this machine 

will be a great success .. • 

the Amiga will probably 

have a great effect on 

other personal computer 

companies and the industry 

in general." 
sionWare's XVision, !i'!"l!!l"!!!~--""' at Commo-

wasn ' t sched­
uled to s tart 
until mid-1986. 

lfyou didn ' t 
want to wait for 
Intel, you could 
get National 
Semiconduc­
tor's NS32032 
chip-one of 
the first com-
mercially avail­
able 32-bit which turned a PC dore head -

i nto an X Window quarters. Even though the 
Sys tem server: and ROMcodeandOSweren ' t 
Au1.horware's epony- yet frozen, our editors were 
mous Professional wowed. 
authoring system. AuthorWare 

Zoom Text 

Computers are still 
inaccessible to many 
peopl e. But a few 
compan ies had tri ed 
to fix that. "Opening 
Doors for the Di s­
abled " looked at 
adaptive technology 

Declarative languages got lot s 
of coverage in thi s issue , 
sparked by grow ing interest 
in Prolog (which Japanese 
computerists had picked for 
the Fifth Generation proj­
ec t). Besides Prolog, we 
examined John Backus's 
FP. Li sp, and Hope, one 

CPUs. The chip had eight 32-
bit-wide general 

reg is ters a nd 
five modes to 

help s upport 
." high-level la n­
guages. Definicon 

Systems had built a 
board around it. The 

DSI-32 plugged into 
a PC. It also had a n 

FPU and an optional 
MMU (me mory man­

agement unit). 

E\JL~ 

J~ ;ii_ 
Years Ago • ., 

in BYTE 

Go Forth and spread the word 
about the control freak of pro­

gramming languages. Be­
sides an ar1icle by Charles 
Moore himself on the lan­
guage he invented, this is­
sue offered a tutorial and 

Using such high-tech compo­
nents as rubber cement and 
pipe insulation , Steve Ciarcia 
explained how 
to build your 
own modem 
for less than 
$50. 

"High-performance, h~ual­
ity, and large-capacity hard­
disk drives are now a low-cost 
reality for your personal-com­
puter system." This described 
a 5-MB Winchester drive that 
was available for $1500. 

The Last Blasts Quiz 

run? Send your an­

swers to llbarker@blx 

.com. The first correct 

respondent will receive 

a BYTE T-shirt. 

AUGUST 1995 B VTE 4:1. 



ZEOS® Pantera™ 
Strikes 

Keeping 
You In Front 

The ZEOS Pantera, continuously rated the # 1 

value in PCs today, is flying ahead of the com­

petition. Now ZEOS adds new features that will 

put you, and keep you, ahead of tl1e pack! 

At ZEOS, we give you tl1e best of everytl1ing. And tl1at 

starts with perfonnance. The heart of the Pantera is an award-winning 

ZEOS-designed motherboard. Already called "Overall perfonnance leaders" 

by PC Magazine, tl1e Pantera Pentium line is now boosted even further \\~tl1 

tl1e addition of EDO DRAM, synchronous burst SRAM cache options and CPU 

choices all the way to the brand new 133MHz Pentium processor. In plain 

English, we've turned on ilie afteri:Jumers- giving you perfonnance unlike 

anytlling you've seen before! 

Beyond great petformance, we also protect your investment. To ensure 

Again! 
tl1at your new ZEOS Pantera \viii serve you well for years to come, we build in 

more reliability, eA'Jlandability and upgradability tl1an anyone else. 

For starters, all Pantera systems provide you with CPU upgradability­

Pentium systems can even be upgraded to the future P6-based OverDrive 

Processor. Pentium-based systems include six memory sockets instead of the 

usual four. TI1at means more room to grow- \vitl1out having to throw away 

perfectly good memory when it's time lo upgrade. Pimtera Pentiums also 

include on-board PC! local bus SCSI and e:hemet options and the power to 

run all tl1ese goodies. Believe it or not, most companies are now builcling in 

small power supplies of 150 watts or less! That's great for reducing their costs, 

but it sure doesn't do much for you. Pantera power supplies are 200 watts 

standard and tl1ey're energy efficient-ma;t Panteras are EPA Energy Star 

complian~ meaning tl1ey can power down and use less energy. 

The bottom line is that \~rtually no one else gives you any of these features 

to protect your investment. At ZEOS we give you them all! 

More Than Great Hardware 

In addition to tl1e latest features, you need your new system to anive 

promptly and you need it to work when you get it. That is why ZEOS Pantera 

systems are compatible \\~tl1 eve1y major operating system on tl1e market 

including Win NT, Netware, Unix and OS/2. That is also why \~ie pioneered our 

Computers Now' program-mm1y of our most popular configurations can be 

shipped tl1e vel)' day you order (even custom-built systems cru1 be shipped 

in about a week). You could be taking delivery of your new Pru1tera tomorrow! 

And after your purchase, we'll be here. ZEOS was tl1e first to pro1~de 24 

hour-per-day, 365 day-per-year toll-free technical assistance, and it's the best 

there is. Add to tl1at our easy accessibility through tlie major on-

line services and through our automated fax-back system, 

ru1d you can see tl1at 1ve support you like no one else. 

Unbeatable Value 

The hottest perfonnance for today mid for tomorrow, 

compatibility, reliability, bundled softwm-e, the best sen~ce 

in tl1e induslty and incredible prices tl1at'll leave you mnazed al 

how much you get for so little. As PC/Computing said, tile Pantera" .. . is a 

deal you simply can't pass up." So call your ZEOS Systems Consultruit now at 

800-554-5226. It's tl1e best purchase decision you'll e\'er make. 



~ Pentium-ea 

I Aptil 12 , 1994 

DX.....100 
Juno 28.1994 

486DX2-66 
DX4-100 
Pentlum-75 
Pentlum-90 

PenUum-eo 
April 1994 

Penttum·OO 
August 1994 

$129!5 
$144!5 
$164!5 
$1745 

48t1DX2-00 

""""""' 1994 Febroaty 1994 
""""'1994 
June 1994 

Decerriber 1994 
January 1995 
February 1995 

March 1995 
April 1995 

DX4-100 
Octobet' 1994 

November 1994 
Oecember 1994 
,,_um-eo 

December 1994 
Januaty 1995 

F~':7.li'!f'5 

486DX2-66 CNI $1!59!5 
DX4-100 $1745 
Pentlum-75 CN1 $1945 
Pentlum-90 $2045 

PenUum-oe 
J uno 100-4 
Juty 1994 

August 1004 
Soptembor 1994 

Pentlwn...80 
Auguat 1994 

September 1994 
Octobet 1994 

November 1994 
J anuaty 1905 
February 1095 

Pentium-GO 
M ay1994 

P.ntlum- DO 
February 1995 

................ " June 1994 
Pentlu.m-90 
August 1994 

Pentlum- 00 
November 1994 

1 ••a wu• 100 

Pwntlum•ltO 
Moy1995 

Package 4 
486DX2-66 CNl $209!5 486DX2-66 $249!5 
DX4-100 $2245 DX4-100 $264!5 
Pentlum-75 CNl $2445 Pentlum-75 $2845 
Pentlum-90 CNl $2545 Pentlum-90 $294!5 

Pentlum-100 $1895 Pentlum-100 $2195 Pentlum-100 $2695 Pentlum-100 CNl $309!5 
Pentlum-120 $214!5 Pentium-120 $244!5 Pentlum-120 $2945 Pentlum-120 CN!$3345 
Pentlum-133 $2395 Pentlum-133 $2695 Pentlum-133 $3195 Pentlum-133 $3595 

>- 4MB RAM (Pentiums incl. EDO) >- 8MB RAM (Pentiums incl. EDO) >- 16MB RAM (Pentiums incl. EDO) >- 24MB RAM (Pentiums incl. EDO) 
>- 528MB local bus EIDE hard >- 850MB local bus EIDE hard >- lGB local bus EIDE hard >- 1.2GB local bus EIDE hard 

drive, 14ms drive, llms drive, 12ms drive, !Oms 
>- 3.5'' I. 44MB floppy >- 4X CD-ROM drive and >- 4X CD-ROM drive and >- 4X CD-ROM drive and 

disk drive 3.5" l.44MB floppy drive 3.5'' l.44MB flopp)' drive 3.5'' J.44MB floppy drive 
>- Diamond Stealth 64 PC! local >- Diamond Stealth 64 PCJ local >- Diamond Stealth 64 PCI local >- Diamond Stealth 64 PCI local 

bus SVGA color graphics card with bus SVGA color graphics card with bus SVGA color graphics card with bus SVGA color graphics card with 
!MB DRAM lMBDRAM lMB DRAM !MB DRAM 

>- ZEOS 14" 1024 x 768 NJ SVGA >- ZEOS 14" 1024 x 768 NI SVGA >- ZEOS 15" 1024 x 768 NI SVGA >- ZEOS 15" 1024 x 768 NI SVGA 
color monitor, .28mm color monitor, .28mm color monitor, .28mm color monitor, .28mm 

>- Six-bay desktop case witl1 two >- Six-bay desktop case with two >- Six-bay desktop case witl1 two > Six-bay desktop case witl1 two 
cooling fans cooling fans cooling fru1s cooling fans 

>- Microsoft Mouse >- Microsoft Mouse >- Microsoft Mouse >- Microsoft Mouse 
>- MS-DOS 6.2, Windows for >- MS-DOS 6.2, Windows for >- MS-DOS 6.2, Windows for >- MS-DOS 6.2, Windows for 

Workgroups 3.1 1 
>-MS Works 

Workgroups 3.11 Workgroups 3. 11 Workgroups 3. 11 
>- MS Works Multimedia CD >- MS Office Pro & Bookshelf CD >- MS Office Pro & Bookshelf CD 

Included With Every ZEOS Pantera: 
>- Genuine Intel' Proces:;or. ZIF socket for >- 1\vo high-speed serial ports and one 

easy upgrading. enhanced parallel port on the 
>- Dirunond Stealth PCI local bus SVGA motherboard. 

color graphics card with !MB DRAM, >- Slots: Three PC! & 4 ISA (486), 
upgradable to 2MB DRAM. 3 PC! & 5 ISA (Pentium). 

>- Flash BIOS for easy upgrading. >- ZEOS 101-key space-saving keyboard. 

486& DX4: Pentium-: 

>- 200 watt power supply with built-in 
surge suppressor. Switchable between 
115/230V. 

,... FCC Certified Class B; UL Listed. 
>- Complete ZEOS Customer Satisfaction 

Package. 

>- Upgradable to Pentium 
OverDrive CPU. 

>- Upgradable to future P6-based OverDrive CPU. 
>- 6 SIMM slots for low-cost memory upgrading. EDO RAM expandable to 384MB. 

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

>- On-board PC! local bus Fast SCSI-2 and Ethernet LAN options. 
>- EPA Energy Star compliant (75, 90 & 100). 

·~r1 .1;1~·~'H' · '~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
7-Bay Mini-tower Ca- Upgrade •• Free 

10-Bay Vertical Ca- Upgrade •••••• $95 

10Bto1.2QB 
Hard Drtve Upgrade ••••••••••••••••••••••••• $95 

S28MB to 108 HDD Upgrade ••••••••••• $150 

1MBto2MB 
Video DRAM Upgrade •••••••••••••••••• $59 

Diamond Stealth 84 Video PCI 
Graphics Card with 2MB VRAM 
Fastest 64-bit accelerated video ••••••••••••••••• $249 

Upgrade from a 14" to a 15" Monttor 
ZEOS SVGA NI, 1024 x 768, flat screen •••••••••••• $95 

Upgrade from a 15" to a 17" Monitor Front Drive Bay PCMCIA SwapBox 
ZEOS SVGA . I, 1280 x 1024, flat screen ••••••••••• $295 Installs into 3.5'' drive bay. 2 'fYpe n, 
lntemal 14,000 bps v.32 bis or 1 Type III and 1 Type II •••••••••••••••••••••• $179 

Modem with 14,400 bps T1 000 lntemal Tape Backup 
Send/Receive Fax ••••••••••••••••••••••••• $79 400 to 800MB (with compression), 
lntemal 28,800 bps v.34 bis includes backup software •••••••••••••••••••••••• $199 

Modem with 14,400 bps Multlmedla Upgrade 
Send/Receive Fax ••••••••••••••••••••••• $199 Sound card and stereo speakers ••••••••••••••••• $128 

SCSI Controller Chip Microsoft• Office Pro & Bookshelr 
For on-board SCSI. h1cludes drivers .•••••••••••••• $49 Upgrade From MS Works 

ZNYX EtherActlon- 32 
32-bit PC! Ethemet LAN adapter. Includes 10Base5, 
10Base2 and IOBaseTconnections ••••••••••••••• $129 

1\voCD-ROMswith on line documentation •••••••• $149 

Many other affordable upgrades and options a11ailt1ble. 
Call for de/ails! 

800-554-5226 
All Pantera packages include MS-DOS 6.22 

and Windows forWorkgroups 3. 11. Packages 1 & 
2 include Microsoft Works (on CD or diskettes). 

24 Hours a Day • 365 Days a Vear 

CNl -Wec.'Ul sh ip today! Call for details. Packages 3 & 4 feature Microsoft Office Pro­
- ---..-1 Word, Excel, PowerPoint•, Mail and Access'-

1 • & Bookshelf '. (Documentation online.) 

Fa.x Orders: 800-362-1205 or 612-362-1205. Phone Orders: Outside U.S. and Canada: 612·362-t212, 
Government 800-24 5-2449, ZEOS tnfom1ation S\'SlemS, Inc. GSA #GSOOK94AGS5t76. Purchase 
Orders, MasterCard, \~SA. Am Ex. D&o1-er, Z-Carct, COD and affordable leasing progroms. 

Circle 1i6 on Inquiry Card. 





Big Blue: An Insider's View 
ROWLAND AERTKER 

E merson W. Pugh is an insider. He served IBM for 35 years as a research scientist 
and executi ve. Since hi s retirement, he has been granted unrestricted access to the 

company's archives, putting him in the best possi ble position to tell thi s ta le. This is not 
Pugh's first foray into Big Blue's history. He authored or coauthored three other vol­
umes-Memories That Shaped an Indust1y: Decisions Leading to IBM System 360 
( 1984), IBM's Early Compwers ( 1986), and IBM 's 360 and Early 370 Systems (1991 ). 

Those books focu sed on the development of the technologies th at defined main­
frame computing in the period from 1950 to 1980. Building IBM, Shaping an Industry 
and Its Technology, clearly intended as a busines hi story. sacrifices technical detail to 
achieve a broad view of the I 00-year evolution of an industry. 

Pugh begins hi account two decades before the merger that created the Computing­
Tabulating-Recording Co .. rechristened International Business Machines in 1924. He 
starts wi th the punched-card machines Hernrnn Hollerith developed to win a contract to 
tabulate the U.S . census in 1890. Thi s is no accident. Of the three companies that 

merged to form C-T-R in 1911 , only the punched­
card business was still a part of IBM at the end of the 
1950s. Even more te lling is the fact that 60 years 
after Holleri th won the census contract, punched 
cards were still used only fo r recording data. They 
were not used for programming until 1949. 

Building IBM tes tifies to the dizzying accelera­
tion of technologica l change since World War TI . 
Pugh traces the development of the early electronic 
computers. He also chronicles the role of the battle 
fo r government contracts. especially during the cold 
war years, as a goad to technical advances. 

It is also a history of the personalities that shaped 
IBM: executives and managers such as Vincent Lear­
son, John Opel , and Fred Brooks; FORTRAN de­
veloper John Backus and RISC architect John Cocke; 

Yousuf Karsh's famous 1948 photo of defectors such as Alan Shugart and Gene Amdahl; 
ThomasJ. Watson. and even non-lBMers, such as Seymour Cray. 

Of course, the Watsons, senior and junior, are the most prominent players. Anecdotes 
abound. Pugh finds the origins of policies that defi ned the IBM image in the elder 
Watson' s personal history. The prohibition of alcohol at IBM functions grew out of the 
consequences of a youthful drinking bout that got him fired from a job selling sewing 
machines . The straight-arrow demeanor required of IBM employees was the result of 
a stint running NCR's secondhand cash-register business that found him and 29 other 
officers under indictment fo r antitrust violations. 

Pugh describes Lhc grooming of Tom Watson Jr. to succeed his father and Lhe turbulent 
years that followed. But thi s tumultuous period ushered in important advances, in­
c luding the first a ll-semiconductor main memory and the first high -speed cache. It 
al so gave birth to Future Sy. tem, IBM's most expensive failed development effort. 

It is obv ious that Pugh has combed through mountains of material. There are copious 
notes for every chapter. He even finds a candidate for the origi n of the IBM PC in a 1970 
memo. Perhaps the best measure of thi s 
book' s achi evement is the degree to which BUILDING IBM, SHAPING AN 

INDUSTRY AND ITS ltCHNOLOGY 
it stimulates the reader to re turn to Pugh 's 
earli er volumes fo r more of the technical Emerson w. Pugh 

detail behind IBM's successes. • MITPress 

Rowla11tl Al'rtker is se11ior researcher at BYTE. 
)'rm cc111 contact him 011 the lm em et or BIX m 
m errker@BIX. com. 

ISBN 0-262·16147-8 

$29.95 

INFORMATION 
TECHNOLOGY 

THE META SOLUTION C.B.C., Inc., P.O. Box 

72, Dept. Meta, Canton, CT 06019, 12031 693-

9215, http://www.metagroup.com, $1495 

F ortune 500 companies pay thou­
sands of dollars annually to sub­

scribe to just one of the Meta Group's 
seven IT (infomiaLion technology) con­
sulting services. The Meta Solution of­
fers 1994 ' s monthly IT reports, drawn 
from Meta ' s consulting services . For 
example, Enterprise Data Center Strate­
gies treats client/server and mainframe 
sLrategies and other enterprise-wide ar­
chitectural issues. Workgroup Comput­
ing Strategies addresses client and net­
work OSes. as well as mail , workgroup, 
and decision support applications. 

The CD-ROM includes " flash" no­
tices of important events or announce­
ments, "fax'' summaries of weekly all­
service research meetings, and analytical 
reports from each service. The Windows 
interface upports Boolean and intuitive 
searches and offers a browse mode, all 
via a buuon bar or pull-down menus. 
lntuitive searches can be based on text 
you compose or select in a document. 

Search results can be reported in re­
verse chronological order or by rele­
vance, which is based on the number of 
hits in a document. You can search all 
services and document types simulta­
neously or limit your search to one or a 
combination of services or document 
classes. You can print or export entire 
documents or se lected text. 

The search engine is still evolving. 
Masking more words, such as a, for in­
stance, will help. For now, don ' t be sur­
prised if an intuitive search based on a 
few lines of text retrieves hundreds of 
records . Remember, too, who Meta' s 
clients are. If your IT needs intersect 
with those of Lhe corporate giants, this 
CD-ROM will be most useful to you . 

A Mac version is in the works. In­
gram-Micro plans to make the same data 
available to resellers via its lnfoWare 
IT on-line service thi s summer. 

-Rowland Aenker 
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WHEN IT COMES TO CD-ROM •• 
WE OTETHEBOOK / 

BYTE Guide to CD-ROM, Second Edition 
by Michael Nadeau 

Includes One CD-ROM Disc 
$39.95 USA 

ISBN: 0-07-882104-5 

Now Fully Revised & Expanded! 

This Exclusive CD-ROM Package Includes 
• Sound Clips and Clip Art 

• Samples of CD-ROM Applications 
• Multimedia Authoring Tools 

Part buyer's guide, part standards guide, 
and part trouble-shooter, the BYTE Guide to 

CD-ROM, Second Edition discusses all 
aspects of this burgeoning technology so 

you can take full advantage. 

BYTE Guide to T elescript 
by Cronder Concepcion and 
Paul Staniforth 
$29.95USA 
ISBN: 0-07-882119-3 
Available June 

BYTE Guide to Open Doc 
by David Berkowitz 
$29.95USA 
ISBN: 0-07-882118-5 
Available September 

J1((11wUilii[IHI 
Excluiivt Book/CD-ROM 

Pockoge /nc/udei: 
·Over 400 Reviews of CD-ROM Tif/es 

· Demos and Samples of 
' ~ CO-ROM Appl/cations, such ai: 

3 Braderbund's KldPix Studio, 
·~ Gome Ttch 'i Quarantint. 

and Knowftdge 
.i · Adventutt's Dlscamm 

Everything You 
Always Wanted 
To Know About 

CD-ROM and More! 

BYTE Guide to Optimizing Windows 95 
by Craig Menefee and Lenny Bailes 
$29.95 USA 
ISBN: 0-07-882120-7 
Available September 

0 S B O R N E mt Available now at your local book and computer stores or call 1-800-822-8158. 
Use your American Express, VISA, Discover, or MasterCard. 

KEY=Sf6SBYl ~ 



f\1 ~~1'\0NWIDE STORES 

ALABAMA 
Madison 
Madison Books & 
Computers 
PH: 20S-772-92SO 
FAX: 20S-461-8076 

ARIZONA 
Phoenix 
Computer library 
PH:602-S47-0JJ1 

CALIFORNIA 
Berkeley 
Cody's Books Inc. 
PH:S00-479-7744 in CA 
PH: 800-99S-1180 
Nationally 

Cirrus Heights 
Tower Books 
PH:916-961-7202 

Cuperrina 
Computer Literacy 
Bookshops 
PH:408-973-99SS 

lXNis 
UCO Bookstore 
Unive11ity of California 
Davis 
PH: 916-7S2-2944 

Los Angeles 
ASUCLA Students Store 
PH:310-206-0763 

Mountain View 
Printer's Inc. 
PH:41S-961-8SOO 

Palo Afro 
Printei's Inc. 
PH:41S-327-6SOO 

Sronford BookltO<F 
PH:S00-673-2348 

Sa(famenro 
Tower Books 
1600 Broadway 
PH:916-444-6688 

Sanfrandsro 
Stacey"s Professional 
Bookstore 
PH:800-926-6S11 
EMAIL: mceysbk@aol.com 

San Luis Obispo 
Earthling Bookshop 
PH:80S-S43-79Sl 
FAX: 80S-S43-8488 

Santa Barbara 
Chaucer's Bookstore 
PH:80S-S63-0010 

UCSB Bookstore 
The University of (.Jlifornia 
Santa Barbara 
PH:80S-S93-2082 

Sunnyvale 
Computer literacy 
Bookshops 
PH: 408-730-9955 

COLORADO 
Boulder 
Univmity Book Center 
CU Boulder 
PH: 303-492-641 1 
FAX:303-492-0421 

Colorado Spnngs 
The Chinook Bookshop 
PH. 719-63S-119S 
FAX· 719-635-0792 

Denver 
B1brio Tek 
PH:303-S34-3460 

Longmont 
United Techbook Co. 
PH:303-6S1 -3184 
FAX: 303-6Sl -340S 

CONNECTICUT 
NewHaYffl 
Yale Co-Op 
PH:800-EU-YALE 
FAX: 203-77l-366S 

FLORIDA 
Gainesville 
Construction Bookstore 
PH:904-378-9784 
FAX: 904-378-2791 

GEORGIA 
Arlanra 
Oxford Bookstore 
PH: 404-262-3JJJ 
FAX: 404-364-2729 

HAWAII 
Honolulu 
Unive11ity of Hawaii 
Bookstores 
PH: 808-9S6-4338 
FAX:SOS-956--4323 

IUINOIS 
Naperville 
Books and Bytes 
PH: 708-416-0102 
FAX: 708-416-0375 

MARYLAND 
College Pork 
Maryland Book Exchange 
PH: 301-927-2510 
FAX:301-209-7118 

Bosron 
Charlesbank Bookshops 
PH:617-236-7442 
FAX:617-l36-7418 

Burlington 
SoftPro Books 
PH:617-273-2919 
FAX:617-l73-2499 
EMAIL: books@ 
sohproeastcom 

Cambridge 
Qu•ntum Books 
PH: 617-494-S042 
FAX:617-577-7282 
EMAIL: 
quanbook@world.std.com 

Newton Highlands 
New England Mobile 
Bookfair 
PH: 617-Sl7-S817 
FAX:617-S27-01 ll 

MICHIGAN 
Kalamazoo 
Western Michigan 
Univmity Bookstore 
Western Michigan 
University 
PH: 616-387-3930 
FAX:616-387-3941 

MINNESOTA 
Minneapolis 
University of MN East Bank 
Bookstore 
PH: 612-62S-3005 
FAX:612-62S-1861 

NEW HAMPSHIRE 
Hanl/Yfr 
Dartmouth Bookstore 
PH:S00-624-8800 (outside 
NH) 
PH:800-67S-3616 (in NH) 
FAX:603-643-5170 

NEW JERSEY 
New Brunswick 
Rutge11 Unive11ity 
Bookstore 
PH:908-246-8448 

NEW MEXICO 
Albuquerque 
Page One, Inc. 
PH:SOS-294-2026 

NEW YORK 
Buffalo 
Village Green Bookstore 
PH: 716-884-1200 
FAX: 716-884-3007 

Huntinfon 
Books evue 
PH:S16-271-1442 
FAX:S16-l71-5890 

NewYorkGry 
Benjamin Books 
PH: 212-432-1103 
FAX: 212-432-1104 

Coliseum Bookstore 
PH: 212-757-8103 
FAX: 212-489-0925 

J & R Computer Wortd 
PH:212-73l-8600 

McGraw-Hill Bookstore 
PH:212-51l-4100 
FAX:lll-S12-4105 

New York Univmity 
Computer Store 
PH:212-998-4S91 

Rochesrer 
Campus Connections (RIT) 
PH: 716-47S-lS04 

Village Green Bookstore 
19S4 West Ridge Road 
PH:716-7ll-1600 
FAX: 716-723-1669 

Village Green Bookstore 
716 Monroe Avenue 
PH: 716-461 -S380 
FAX: 716-461-9lll 

Syracuse 
Syracuse University 
Bookstore 
PH:3 I S-443-16S4 

OHIO 
Cleveland 
Business Outreach 
PH: 216-348-1744 
FAX: 216-348-0375 

Dayton 
Wilkie\ Downtown 
PH:S13-ll3-2541 
FAX: S13-ll3-2869 

Fai1born 
Wiikie's Fairborn 
PH:513-429-1677 

Uma 
Read more 
217flande11 
PH:419-22S-S826 
FAX: 419-225-5537 

Readmore's Hallmark 
JJJO W Elm Street 
PH:419-225-5826 

Youngstown 
Youngstown State 
Univmity Bookstore 
PH:216-742-3S89 
FAX: 216-742-314S 

OREGON 
Beaverton 
Powell 's Bookstore at 
Ca1<ade Plaza 
PH:503-643-l131 
FAX: S03-641-1S54 

Eugene 
Book Mark 
PH: S03-484-0S I 2 
FAX: 503-484-3130 

Parr/and 
Powell's Technical Books 
PH:S03-228-3906 
FAX: S03-2l8-050S 

PENNSYLVANIA 
Ooylesrown 
Village Green Bookstore 
PH:llS-230-7610 
FAX: 21S-230-761S 

Elie 
The &ie Book Store 
PH: 800-252-3354 
FAX:814-456-270l 

Philadelphia 
Bookstore of the University 
of Pennsylvania 
PH: 215-898-4900 
FAX:21S-898-6997 

Pirrsburgh 
Book Center 
University of Piruburgh 
PH: 412-648-2321 
FAX:41l-648-1902 

Saonron 
Paperback Bookmith 
PH: 717-346-9162 

RHODE ISLAND 
Providence 
Brown Bookstore 
PH: 401 -B63-3168 
FAX:401-86J-ll33 

TEXAS 
Arlington 
Taylor's Technical Books 
PH: 817-S48-TECH 

Ausrin 
Univeruty Co-Op 
PH: S12-476-721 I 

Oaf/as 
Taylor~ Technical Books 
Pll: 214-239-TECH 

Housron 
Brown Book Shop 
PH: 713-6Sl-3937 
FAX: 713-6S2-1914 

VIRGIN IA 
Blacksburg 
University Bookstore, 
Virginia Tech 
PH: 703-2Jl ·S991 
FAX:703-231-3410 

Vienna 
Computer literacy 
Bookshops 
PH:703-734-7771 
EMAll 
sales~c.clbooks.com 

WASHINGTON 
Bel/ewe 
University Bookstore 
PH: 206-646-3300 
FAX: 206-646-3340 

Pullman 
Students Sook Corporation 
PH:S09-lll-2537 
FAX:509-332-8239 

Seorrle 
Tower Books 
PH:206-283-6lll 
FAX:206-l8S-2188 

To coma 
Tower Books 
PH:206-473 -3362 
FAX: 206-473-9141 

WISCONSIN 
Madison 
University Bookstore 
PH:608-2S7-3784 
FAX: 608-2S7-9479 

Milwaukee 
Univmity of Wisconsin 
Milwaukee 
PH: 414-229-4201 
FAX: 414-229-6194 

KEY=SF65BYL 



Coherent. Consistent. Relentless. 
j 

~~::::=;==-===~ These are the words that describe 
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Microsoft's OS ·strategy. · 
Any questions? 

TOM R. HALFHll.L 

I 
f you were to ·put Microsoft on an analyst's 
couch, here's what you might hear: ''I had a 
bad childhood." (The analyst scribbles: 

DOS.) ''But my adulthood is looking up." (The 
analyst scribbles: Windows NT.) ''But I'm having 



trouble controlling my inner child." (The 
an11Jyst scribbles: Vestiges of DOS in Win­
d0ws 95.) 

Diagnosis: perfectly normal behavior. 
So normal, in fact, you might think it's all 
going acc0rding to some divine plan . 

The plan is Microsoft's strategy for OS 
dominance- the desktop today, servers 
tomorrow, and eventually anything that 
run~ an OS including PD As (personal dig­
ital assistants) 0ftice equipment, consumer 
appliance , TV set-top boxes, and video 
.ervers. (See the text box "'rigers and lce-

1,>ergs: Micro oftOn-Line" on page 50.) 
. nil trategy Is working. Its foundation, 

the Win32 API, is be!'.!oming a stanqard 
platfj pn for third-party software-even 
for non-Mlcresoft OSes. It plumbing, 
GL:B 2.0, proYi,des se;unless software in­
.~gration anti i supported by a steadily 

. ~owing number of applications. Another 
key building ofock is Vi sual Basic, Mi­
crosoft' s tool for building cu tom solu­
tions; moreithan a million copies have been 
sold. Finally, there's Microsoft Office, the 
applications suite that is capturing nearly 
90 percent of the market. 

Windows 95 = MS-DOS 5.0 
Wfodqws 95-the newest addition-is 
ironically tbe most antiquated part of this 
structure. But it serves two purposes: It 
wjJl m0ve developers to the Win32 API 
and wil11ease the transition for users whose 
,hardware isn' t yet ready to handle the de­
mands of Windows NT. 
M~cro 0ft, when pressed, agrees: " If 

¥Otf re in a corporate environment and 
you ' re thinking Jong-term, and hardware 
isn't a limitatien you should be locikjng 
a~ ,Windows NT, s191 Jim Allcliin, senior 
v.ice president of Microsoft's business sy -
terns division. Re contin es-: "If you. v.e 
got only 4- to a-MB system~. thei:e's no 

uestion that.Windaws 95 is the choice." 
·. ''. ln ~lot <Pli~a~s , Windows 95 is remi­

niscent efMS-DOS 5.0. It is the next-to­
last major release of an OS that has trans­
formed the computer industry but is 
nearing the end of its useful life. Windows 
95 will be followed by a minor release 
(cede-mimed Nashville) in a year or two 
and then capped off by what will almost 
certainly be the last major upgrade (Mem­
phis) about a year after that. 

About then (1997 or 1998), the version 
ollWindows NT now known as CaiJ;o will 
be released. lts object-oriented architec­
ture and Network'OLE (formerly called 
Distrib ted OLE) plumbing will enabl~ 
the advanced features that Windows 95 

never be complete y rewritten. Micro~ti: 
spent five years and $150 million to wrtt 
the 6 million lines 'of code in NT and h 

has borrowed several key features from 
NT-such as preemptive multitasking and 
memory protection-but Win3 2 is the 
most important one. 

Even though Windows 95 will run DOS 
and Win 16 programs, Win32 programs 
run better and will also run without mod­
ification on NT. In fact, NT compatibility 
is a requirement for;displaying the .. Win­
dows 95 logo on software packaging. T,.Ue. 
there are some diffe rences between the 
NT version of Win32 and the Window 
9.S vers ion , which is sometimes caJled 
Win32c. But those differences are rela­
tively minor and won ' t impede the gener­
al movement toward Win32. 

Win32 is thus gaining strength despite 
th~ low adoption rate of NT, the primarx .. 
platform to use it ln Ma)', even.IBM ae­
kneV{ledge9:.Win32 's importance by un~ 
veiling the Developer AP! Extension$ fbr 
0.S·Y2-a Win32 subset that will le . ' •<!h 

gtammers write software that can be r , 
cbmpiled for either OS/2 or Windows. An 
Digital Equipment (Hudson, Iv,1A) recently 
announced that Open VMS will upport th~ 
Win32 API via Wind/U, a Unix-based 
Win32 layer frollliBristol T~chnology 
(Ridgefield, CT). By writing to Win32 and 
the Micrqso(t Foundation CJass Library , 
developers can recompile their applica­
tions to run onO~uVMSor Digital Unix. 

The Office Strategy 
APis such as Win32 are visibl.e Qnly' t0 
programmers; users interact with the OS 
and applications. Microsoft i blending 
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those layers together so users won' t per­
ce ive abrupt boundaries between di ffe r­
ent applications or even between the ap­
plications and the OS. 

Naturally, Microsoft wants that appli­
cations layer to be Microsoft Office, a suite 
of business programs that includes Word, 
Excel, PowerPoi nt , Ma il cli ent license , 
and, in Office Profess ional, Access. Mi­
crosoft ha~ expended considerable effort to 
make the applications work together, so 
that switching from one program to an­
other barely causes a blip on the menu bar. 

As a corollary to this strategy, Microsoft 
expects that advanced users and consul­
tants will build custom solutions by using 
Visual Basic to further integrate the Of­
fi ce applications . And the plumbing that 
enables all this integration is OLE. 

"An excellent example is the use of Mi­
crosoft O ffice Compatible products and 
OLE to create custom applications," says 
a Microsoft document. " Users stay within 
a s ingle, familiar Offi ce environment, yet 
they have the benefits o f solut ions that are 
very closely tailored to their needs." 

Notice Microsoft' s descriptio n of Of­
fi ce as an "environment" in which users 
do all their work, and the reference to " Of­
fice Compatible products." It ' s clear that 
Microsoft already considers Office an in­
tegral (if not integrated) part of Windows. 
and that third-party developers will be rel-
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egated to the role of mak­
ing Office -compa tibl e 
components, not Offi ce­
competitive applications. 
In fac t , the re ' s a new 
te rm fo r thi s e merg ing 
market niche:fourth-par­
ty software. 

And marke t researc h 
proves it 's already hap­
pening. Dataquest reports 
th at Office captured a n 
overwhelming 86 percent 
of the worldwide marke t 
for suites in 1994, far out­
pacing Lotus SmartSuite 
and Novell PerfectOffice. 
Fo r bus iness users, the 
do minant deskto p OS 
isn' t just Windows; it ' s 
Microsoft Office . 

Microsoft hopes fo r a 
repeat of its O ffice suc­
cess with BackOffice­
a bundle of Windows NT 
Server, Mail Server. SQL 
Server, SNA Server, and 
the Systems Management 
Server. By bundling the 
OS a nd these pac kages 
togethe r fo r a competi­
tive pri ce, making the m 
work together well , and 



Introducing ABC FlowCharter 4.0. 
I.h~ .... r~.ign..i .n.g ... b.Y$.i .n..~.$..~ ... gr.~.h.i(;$ .... h.~.a.v.yw.e..igbt.!. 
When it comes to creating high-quality business diagrams, 

new ABC FlowCharter 4.0 gives you ultimate power, flex-

tures automatic line crossovers, intelligent line routing and 

data fields. And those are just a few of the features we've 

ibility and control. The program 

is loaded with four fully-integrat­

ed modules specifically designed 

to meet the demands of the 

business graphics user. Whether 

you need to create complex 

flowcharts for TQM and BPR, 

FEATURES 

Intelligent line rouring 

Automatic add/delete shapes 

Automatic line crossovers 

Data fields 

OLE 2.0 automation 

ABC 
FlowChart•r 

* 
* 
* * 
* Royalty free flowchart viewer * 

(ABC Viewer ~ ) 

St<ltistic.al Process Control * 
Charting ABC DataAnalyzer '"i 

Visio 3.0 Core1FLOW2.0 

* 

added to make your life easier. 

Right now you can get ABC 

Flowcharter 4.0 for as little as 

$99.95 upgrade. And you can 

upgrade from any business 

graphics program you already 

21 pre-defined diagram templates * 
analyze your statistical data, or Q:=;:(A:;!:Bc~snl:"ap_G_ra-:p-hlcs,'")::i:"':!~~'t':':o:~~m~~~~~;;...---' 

own. No other program gives 

you such complete power for so 

simply pull together clean, colorful presentation charts in little. If you want to settle for less, it's 

a matter of minutes, ABC FlowCharter 4.0 can help you 

accomplish your mission. Only ABC FlowCharter 4.0 fea-

your business. Contact your favorite 

reseller or call 1-800-877-3040. 

MICRclG~F~ 
Cti1~1 fo'R 

~ 
fl. RECIPE FOR HOPE 

MICROGRAFX. 

(IW\ 11.1 ., •• , ••• ,..~ , ..... ····..:~ I SOFT\v/\RE 
i SPECT RU:\I 

*U.S. SRP ($149.95 Canadian) for users of any Micrografx product or any version of the following competitive products: 
Visio, CorelFlow,AllClear, Flowcharting 4, EasyFlow, or other diagramming software. Copyright 1995© Micrografx Inc. 

All rights reserved. All trademarks are owned by their respective companies. 
Clrcle 223 on Inquiry Card. 

~~4.0 



making them easy to use. Microsoft wants 
Lo woo sites that cu1TcnLl y dt:pend on any­
th ing from NetWa rc runn ing on a PC to 
MYS runn ing on an ES/9000. 

The OLE Connection 
In t:ITcct. both Office and BackOflice are 
another layer of software atop the OS. It's 
a very rich layer that provides al most all 
Lhe capabiliti es needed by business users 
and also enables the construction of custom 
soluti ons. Th rough OLE integra tion, the 
O ff ice and BackOffi cc app li cati ons ex­
pose hundreds o r their features as meth­
ods that ca n be ca ll ed by o the r OLE­
capab lc programs and tools. 

OLE stands for Object Li nki ng and Em­
beddi ng. but even Microsoft rare ly spell s 
it out anymore because the original defin­
it io n is a small part of OLE 2.0. Indeed, 
OLE has become an umbrell a-li ke brand 
name that covers nearly all of Microsoft's 
tec hn o logy fo r so lhva n.: int eg ratio n. 
c li ent/se rve r solut ions. and components. 

Microsoft· s preferred tools for exploit­
ing this top-layer ··API ·· arc the stand-alone 
versions of Visual Basic or VBA (Visual 
Basic fo r Applications). which is integrated 
with some of the Office products. VB Xes 
( Vi su;il Basic custom contro ls) complete 
th is pic ture by pro vidin g prepackaged 
co 111 ponents that add even more function­
ali ty Lo the custom solutions. 

Today. OLE a l low~ compound docu­
ments with in-place editing and the smooth 
integration that helps make Office so pop­
ular. OCXes (OLE custom contro ls). the 
32-bit replacements for 16-hit VB Xes. are 
revo luti oni zing RAD (rapid ap plicati on 
deve lopment). Ri ght now. they · re used 
mainly as design-time pans in tools such as 
Visual Basic. but a growing number of ap­
pl ications will let you embed OCXes as 
run- time componen ts. too. 

OLE automation servers are paving the 
way fo r tomorrow ·s ctwork OLE. Cur­
rentl y. auto mation se rve rs expose their 
met hods Lo programs in the same 111emory 
spacl!, li ke DLLs. A growing number of 
automation servers can run in any process. 
even on another networked system . 'et­
work OLE will allow these objects to be 
distributed across networks while main­
tai ning securi ty and transa<.: tion integrity. 

OLE DB, the newes t me mbe r of the 
OLE fa 111 ily. in terfaces OLE Lo multiple 
databases. Among the111 is Microsoft 's fu ­
ture object-oriented file system for Win­
dow~ NT (see Lhc tcx t box ··A Peek at 
OFs ·· above). Ultimately. \l' C could be 
looking al a di tributed filt.: ~ystem based 
on Lh is technology. 

Almost all thi ~ technology i~ expected to 
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A Peek at 

converge in Cairo. By then. 16- or 24-M B 
systems will be the base line. so hardware 
shou ldn't be a limi ta ti on. Cairo wi ll in­
herit des irab le fe atures from Windows 95 
and Memphis. until fin all y the day arri ves 
when Microsoft can offer a single OS to all 
desktop user . If everything goes aernrd­
ing to plan . NT and BackOffice will be 
running on the network server, too. Add it 
all up . and it's a cohere11t plan thal be ts 
heavi ly on market momentum and syner­
gy. not stealth or even superi or technology. 

Clearing the Confusion 
Because Windows 95 is based on Win32 
and has acqui red some of NT" s fea tures. 
some people are confused over which Win­
dows to use . But Microsoft's del ineation is 
quite clear: Windows 95 is for anyone who 

doesn ·1 have the hardware to comfo rtably 
run NT and also fo r home use rs who play 
games. (After years of de ni al, the com­
puter ind ustry has fi nall y recognized en­
tertainment software as a criti cal category. 
W indows 95"s WinG and WinToon ex­
tens ion. arc designed for better games.) 

Accord ing to M icrosoft. T is for 
everyone else-especiall y business users 
who can appreciate its robust security, su­
perior crash protection, symmetric mu lti­
tasking. and CPU portab ility. Ultimately, 
howeve r. Microso ft would love it if its 
software were running on a ll hardware . 
everywhere. • 

Tom R. /-111/fhill is t1 BtTE senior l'ditor bused in 
Sc111 Mmt'o. California. 1'011 can reach him 011 the 
/111er11et or 11/X 111 thaljhill@bix.com. 
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The Elegant l(ludge 
Windows 95 may push the Windows 3.1 architecture as far as it can go 

RANDALLC.KENNEDY 

W
indows 95 is a remarkable evo­
lution of the Windows architec­
ture. Its new interface is easy to 
customize and navigate. It runs 

16- and 32-bit applications better tl1an ever. 
It also has such advanced features as Plug 
and Play and built-in networking. There 
is no doubt that it will make the lives of 
millions of PC users better. 

Yet despite the advances that Windows 
95 represents, there are still Windows 3.1-
isms. For most users, these architectural 
anachronisms may mean nothing more 
than an occasional unexpected crash. But 
they also lend tremendous weight to Mi­
crosoft ' s assertion that Windows NT and 
not Windows 95 is the preferred solution 
for advanced business users, who need se­
curity and superior crash protection. 

View from 10,000 Feet 
Microsoft has done an impressive job 
flushing out the features list for Windows 
95. It has probably the best support for 
mobile computing of any OS, the built-in 
communications features are extremely 
impressive, and it offers a fix to the long­
standing complaint that Windows will run 
only a few applications before stating that 
it doesn ' t have enough memory. 

Portable computer users will love the 
much-vaunted Plug and Play technology. 
Although it sometimes 
has problems dealing with 
legacy hardware in ISA­
bus PCs, Plug and Play 
works wonderfully on 
notebooks with PCMCIA 
slots. Plug in your card, 
and the built-in 32-bit 
card and socket services 
recognize it and automat­
ically load drivers for it 
(prompting you for disks 
if it needs new drivers). 
Unplug your card, and tl1e 
drivers unload. 

Similarly, Windows 95 
tracks whether your note­
book is docked or un­
docked and loads appro­
priate drivers . So, for 
example, when you go 
into the office and dock 
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your machine, Windows 95 knows that 
you're connected to an external monitor 
and runs at a higher resolution. Undock, 
and it knows that it should be running at a 
lower resolution. 

Users on the go will also like the Brief­
case, a file-synchronization tool built into 
Windows 95. When you leave your office, 
you can pack the Briefcase with the files 
you need and load it onto a notebook. 
When you return , simply load the Brief­
case back onto your desktop and synchro­
nize the contents. Windows 95 examines 
the individual files for changes and auto­
matically updates your originals to reflect 
work done outside the office. 

Windows 95 is also a great communi­
cator. If you ' re on a LAN, you ' ll find that 
Windows 95 not only supports all the com­
mon network protocols and adapters , it 
makes them easy to manage through a 
simple control panel applet. 

For telephone-based communications, 
you have Microsoft Exchange. The bun­
dled Exchange client, which includes fax , 
E-mail , and Microsoft Network subsys­
tems, provides many features that you had 
to purchase separately under previous Win­
dows versions. For example, the Microsoft 
Network client will enable on-line soft­
ware distribution and technical support. 

Finally, a redesign of Windows 3.1 ' s 

64-KB resource heaps enables you to run 
more applications before you encounter 
out-of-memory error messages. For ex­
ample, with Windows 3.1 , you could gen­
erally nm three to five applications at once. 
With Windows 95, you can generally run 
a mixture of six to 12 DOS, 16-bit Win­
dows, or 32-bit Windows applications. 

Fixing Problems 
Windows 95's stabi lity, networking sup­
port, and user interface are unquestion­
ably improved compared to DOS and Win­
dows 3.1. But they aren ' t all at the level 
that users of OSes such as Open VMS , 
Unix , and even Windows NT expect. 

One of the problems in Windows 3.1 is 
that a single application can crash the en­
tire operating environment, forcing a re­
boot. Similarly, Windows 95 bares much 
of the OS's core to running applications. 
For example, the critical USER and much 
of the GDI (Graphical Device Interface) 
code-which provides window manage­
ment and graphics services to applica­
tions-is sti ll 16-bit and runs in the same 
address space as 16-bit applications. A 
buggy 16-bit program can potentially hang 
the virtual machine in which USER and 
GDI run or, worse still , stomp all over 
USER and GDI themselves, bringing the 
system to a halt. co111i1111ed 
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Even 32-bit applications can bri ng the 
system down. Much of the lower I MB of 
the W indows 95 system code' s address 
space (i.e., the System VM) is wide open 
to operations by Win32 applications. 

Mult itasking is another potential sore 
spot. Windows 95 routes all USE R APl 
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calls through the 16-bit System VM, which 
is also where 16-bit applicati ons execute. 
If a 16-b it program hangs the System VM 
by refu sing to process messages (the most 
com mon type of fa ilu re among existing 
Windows applications), aU other process­
ing eventually comes to a standstill. Until 

Shared addrea1' apace 
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you clear the errant 16-bit program (Win­
dows 95 has a good fac ili ty for killing it) 
and thus free the System VM, other run­
nin g programs- even 32-bit ones-are 
blocked from executing. 

Finally, there's Windows 95's new GUI , 
which is different. Most users think it's 
an improvement. But if you' re in charge of 
IS, even if you ignore the retraining costs 
assoc iated with a wholesale change in the 
GUI, there are holes in the Windows 95 
object-ori ented implementation that can 
be annoying. The lack of a SOM (System 
Object Model), such as the one in OS/2, is 
a good example. With no centralized object 
manager to track obj ect inte rdependen­
c ies, links be tween vi sual elements and 
the underlying file system are fragi le. Thus, 
if you move a fi le to another volume, all 
shortcuts to it are broken. Similarly, if you 
rename a DOS executable file from a DOS 
prompt, you' ll get the same result. 

Ghost in the Virtual Machine 
Under W indows 3. 1, a simple, protected­
mode, 32-bit VMM (vi11ual machine man­
ager) runs the show. You probably know 
this as W IN386.EXE, that large executable 
fi le sitting in the SYSTEM subdirectory 
of any Windows 3.x install ation. WIN-
386 ' s job is to juggle the various Windows 
VMs-tbe System VM and any VDMs 
(virtual DOS machines)-to make Win­
dows 3.1 work. 

The key component the VMM manages 
is the System VM. It 's essenti ally an ex­
tended VDM. The Sys tem VM provides 
DPMl-based (DOS Protected Mode Inter­
face) extended memory to all nmning Win­
dows applications. Windows applications 
execute in the System VM, in a shared ad­
dress space stretching in linear memory 
fro m 2 to 4 GB. Thi s shared VM also 
houses the window management (USER) 
and graph ics (GDI) subsystems, as we ll 
as any VxDs. ln essence, Windows 3. 1 
operates in one chunk of memory. 

This model still applies under Windows 
95- with some modifications. Like Win­
dows 3. I, a ll 16-bit Windows applications 
execute in a shared address space in the 
upper 2 GB of linear memory. However, to 
prov ide support fo r 32-bit Win32 appli­
cations, Windows 95 modifies the origi­
nal VMM in two ways. 

First, Windows 95 revises the linear­
memory map of the OS. It explo its the re­
g ion fro m the lower I-GB range (j ust 
above 4 M B) up to 2 GB to provide an ad­
dress space for Win32 processes . Win32 
applications are mapped into this region 
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at run Lime and make the ir API call s Lo 
subsystems and VxDs located in the upper 
2 GB. The result is a 4-GB address space 
for the Win32 application- the lower 2 
GB for the program 's own code and data, 
the upper 2 GB for the OS. Th is configu­
ration is similar enough to Windows NT 
that Win32 app licati ons wi ll execute on 
either platform (with a few exceptions, 
most notably application. that rely on NT 
securi ty APls). 

But applications compatibility is where 
these similariti es end . Under Windows 
NT. each process is isolated in its own pri­
vate 4-GB YM . AP! calls are intercepted 
by subsystem "stubs" located in the upper 
2 GB of the addre ·s pace and sent through 
a special message-passing mechanism in 
th e Windows NT Executive 
(the local procedure call faci l­
ity). They are then processed 
by the real subsystems that re-
side safely in their own isolat-
ed YMs. This protection mod-
el is remarkably secure, which 
makes NT extremely hard to 
crash. 

Windows 95 , on the other 
hand, loads each Win32 pro­
gram into the System VM. As a 
Win32 program executes, its 
address space is also the ad -

o~ 
appJ14itlon 

Private Wln-0512 
~!On 

DOS,agpllcatloh 

Window management (Presentation Manager) and graphics (GPI) subsystenul 

OS/2 kernel 

Virtual machine 

Win32 

Subsystem 

VxD 
(Virtual device 

driver) 

Virtual machine 

2 GB 

0 

VxD 
(Virtual device 

driver) 

Virtual machine 

Subsystem 
stubs 

- ----- -

Application 

dress space of the System VM. 
Here's what goes on there. The 
upper 2 GB contains mosl of 
the Windows 95 subsystems. 
including the system and net-

User mode (ring 3) 

Kernel mode (ring O) 

work cache, while the lower I 
MB contai ns the rea l-mode 
DOS image from boot time as 
well as parts of the 16-bit Win­
dows subsystems (i.e., USER, 
GD!. and KRNL386). 

This model enhances per­
formance because all the code 
is running in the same YM , 
eliminating costly local proce­
dure calls. But it also increases 
the risk of a debilitating crash 
because the Win32 program 
can write to almost all of the upper 2-GB 
and lower I-MB regions. 

T he second way in which Microso ft 
modifi es the Windows 95 YMM is by 
adding support for threads within Win32 
applications. A multithreaded application 
appears more responsive to the user by 
breaking itself up into small pieces, each of 
which can be scheduled independently by 
the OS ' s scheduler. 

Multithreaded applications assume a 
preemptive multitasking model. In other 
words. the OS should be able to schedule 
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when applications will have the CPU 's at­
tenti on. But thi s is not always the case 
with Windows 95. Although the VMM 
scheduling is itse lf preemptive, it' s still at 
the mercy of 16-bit Windows applications 
because the OS relies on 16-b it code in 
key areas. To retain a high degree of com­
patibility , Microsoft kept some of USER 
and GDI 16-bit. Existing 16-bi t Windows 
applications interact with these modules 
directly, as they do under Windows 3. 1. 
API ca ll s from Win32 appli cations first 
go through a thunking layer that translates 

them into 16-bit fom1at. 
The code used in these 16-bit modules is 

based on the same single-task ing. non­
reentrant code found in Windows 3. 1. To 
protect these sensitive structures from over­
loading in a preemptive environment, the 
designers of Windows 95 seri alized ac­
cess to them. Only one task can execute 
in the 16-bit USER or GDI modules at a 
g ive n time- a ll other processes are 
blocked until the program either fini shes 
with the code or is preempted by the Win­
dows 95 scheduler. co111i1111ed 





When dealing with Win32 applications, 
Windows 95 indeed behaves like a pre­
emptive multitasking OS . But, because 
16-bit Windows applications weren't de­
signed to be preempted-and most break 
when you interrupt them improperly-Mi­
crosoft kept Windows 3.1 's cooperative 
multitasking model when executing 16-
bit applications under Windows 95. 

In a nutshell , when a 16-bit program ex­
ecutes, all other programs are blocked from 
running until the 16-bit program "yields" 
(slang for making one of the known API 
calls that let the Windows cooperative 
scheduler switch tasks). This is true even of 
Win32 programs. Although they are pre­
emptively scheduled and exist in their own 
address spaces, they must still make API 
calls to the 16-bit USER and GDI heaps. 
As long as a 16-bit program is executing, 
access to USER and GDI is blocked. If a 
16-bit program hangs, all processing will 
eventually halt as thread after thread blocks 
on the unavailable USER and GDI. 

In addition to the changes to the VMM, 
one of Windows 95 's most highly touted 
features is support for a 32-bit file system 
called VFAT ( Virtual File Allocation 
Table). It is based on the FAT (fi le allo­
cation table) file system that DOS has used 
for years. Windows 95 moves the code 
into protected mode, implements it in 32 
bits, and, through a clever use of extra, 
hidden directory entries, adds support for 
long filenames. 

The first two points affect perfor­
mance-VFAT, like 32-bit File Access in 
Windows for Workgroups 3.1 1, screams. 
The last point, long filenames, benefits the 
broadest range of users. No longer do you 
have to truncate document descriptions to 
fit the eight-dot-three straitjacket of DOS' s 
FAT implementation. Windows 95's long 
filename support is compatible with Win­
dows NT. You can dual-boot the same sys­
tem and gain access to long filenames in 
both environments. 

In terms of the big picture, VFAT is the 
first product of Microsoft's effo1ts to mod­
ul arize Windows. Under Windows 3.1, 
disk I/O was handled by DOS (with a lit­
tle help from the BLOCKDEV and INTl3 
VxDs). While effective, this model was 
monolithic and tied to FAT devices. Under 
Windows for Workgroups 3.11 , Microsoft 
laid the foundation for VFAT by changing 
to an IFS (i nstallable file sy tern) model. 
File system drivers plug into the IFS Man­
ager, letting you add new file systems at 
will and making the environment more ex­
tensible. In a way, WFW's IFS was a kind 
of dry run for Windows 95 ' s VFA T. 

In theory you should be able to plug 
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just about any file system into the Win­
dows 95 IFS model. In practice, thi s isn't 
as easy as it sounds. Advanced file sys­
tems often include security or other plat­
form-specific functions that would be dif­
ficult or impossi ble to support under 
Windows 95. lFS's most compelling use 
will likely be as a method to get nonstan­
dard storage media-and in some cases, 
network transports such as NFS-to work 
better under Windows 95. 

Inside the Whale 
It's the people who will see the innards of 
Windows 95 the most (mostly program­
mers writing VxDs) who will have the 
clearest picture of the differences between 
Windows 95 and Windows NT. That 's 
where you see how the OS protects sensi­
tive memory areas. 

When you look at the world from the 
vantage point of an Intel CPU, you see it as 
a series of programs running at different 
priv ilege leve ls-or protection rings­
within the scope of the memory manage­
ment scheme. At the very heart of the en­
vironment is the kernel, which is the first 
program to take control of the CPU. 

Under Windows 95 and Windows 3.1, 
the VMM is the kernel. The core OS ser­
vices (the VxDs) execute beside it in ring 
0, while applications (DOS, Win 16, and 
Win32) run in ring 3. In Windows NT, the 
kernel is part of the Executive, a set of 
core OS services that run at ring 0-the 
most privileged level of the CPU's mem-

to Use This Document 

ory and execution scheme. As with Win­
dows 95, Windows NT (Win32) applica­
tions run in ring 3. 

Because they run in ring 3, applications 
aren't as privileged as the kernel or other 
core OS services. For example, the VMM 
can deny them access to certain hardware 
resources or force them to go through 
VxDs. Consequently, it's harder for them 
to crash the entire OS than it was under 
Windows 3.1. 

Windows NT doesn't allow anything 
into ring 0 except the OS. But Windows 95 
runs VxDs there. In addition, to maintain 
compatibility with Win 16 and DOS ap­
plications, Windows 95 fails to exploit all 
the CPU 's available protection mecha­
nisms. For example, Windows 95 lets DOS 
programs directly control interrupts , im­
proving performance but also potentially 
hanging the entire system if a DOS appli­
cation goes south. 

Win32 applications can also cause prob­
lems. To maintain compatibility with 
Win32 programs written for Windows NT, 
Windows 95 maps them all into the same 
address range in linear memory-0 to 4 
GB . Although parts of this memory are 
protected (the lower 64-KB region), other 
parts aren ' t (e.g., the upper I-GB region). 

This means that a Win32 application 
has complete read/write access to VxDs 
such as the IFSMgr (installable file sys­
tem manager) or VCACHE (the protected 
mode disk and network cache). In a perfect 
world, Windows 95 could conceivably 
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VENTURA and Corel PHOTO-PAINT which 
are bundled in the CorelDRAW suite) are 
receiving "best of breed" accolades making 
the overall value unbeatable! 

Corel VENTURA" 
1'UMBER 0 E in PUBLISHING 

" Product S.L P. (USS) Score 

Corel VE NTURA S $595 ( 6.8 ) 

QuarkXPress 

Aldus PageMakcr 

INFOWORLD 
Report Card Rallng, 
Desktop Publishing Sohware 
March 20. 1995 

• Available as standalone products. 

$895 6.7 

$895 6.2 
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Corel PHOTO-PAfNT • 
NUMBER ONE in IMAGE-EDIT! G 

Product 

Corel PHCJTO. l'AINT S Pl us 

Mkrog.rnb. 
Piaure Publisher S.O 

Adobe Pho1oShop 3.0 

Fractal Design fll in1cr 3 

PC World, 
Best Buy Awa rd, 
April. 1995 

SUS plus applicable taxes. 

S.LP. (USS) CM:nllsc:i'f~Ptm ~ 

$249 c 44 ) 

$595 42 

$895 39 

$499 38 

c~~~~~.~ 
1·613-728-0826 t.Xl 3080 

Ooa.ment 11 1071 



protect this sensitive upper 1 GB by mak­
ing all its pages read only, but thi s in turn 
would break any 16-bit Windows appli­
cati ons that directly manipulate VxD data 
(a conunon occurrence). 

Thunk 
Tlwnking is the term used to describe how 
Windows 95 lets its newer, 32-bit compo­
nents talk to its older, 16-bit components. 
Getting these two worlds to communicate 
is no trivial task. The 16- and 32-bit ver­
sions of the l ntel protected mode are very 
different environments, and code written 
for one cannot simply call on code written 
for the other. 

To begin with, the packagi ng of the AP! 
message parameters are different : 16-bit 
programs communicate using the 16-bit 
wParam and lParam variables, while 32-bit 
programs communicate usi ng a 32-bit 
wParam. Similarly, the memory addresses 
specified in these message parameters must 
be refonnatted to the scheme in use by the 
receiving program (32-bit for Win32 pro­
grams, 16-bit for Win 16 programs and 
USER/GDI). 

111ere must be a conversion mechanism, 
which is exactly what a thunk is: a mech­
anism for converting 32-bit API calls into 
16-bit and vice versa. In Windows 95, 
thunks facilitate communication between 
the 16- and 32-bit sides of tlle OS. Each 
major 32-bit component in Windows 95 
has a 16-bit counterpart. For example , 
USER32 works in conjunction with the 
16-bit USER in the System YM (which is 
also the source of numerous bottlenecks). 
Similarly, GDI32 thunks down to tlle 16-
bit GDI. Even KERNEL32 thunks down to 
the 16-bit KERNEL for many functions , 
such as managing current drive and direc­
tory information. 

Beyond that, every single Win32 appli­
cation has a corresponding data structure 
stored in rea l-mode DOS conventional 
memory. When a new program (Win 16 
or Win32) is launched under Windows 95 , 
the Create Process AP! call-generated 
by KERNEL32.DLL-is thunked down 
to tlle 16-bit KERNEL, which in turn cre­
ates a new TDB (Task Database) entry for 
it in the l 6-bit side of the environment. 

The creation ofTDBs under 16-bit Win­
dows requires that KERNEL call all the 
way down to good old real-mode DOS , 
which then creates a corresponding PSP 
(Program Segment Prefix) entry in con­
ventional memory . This sequence occurs 
for both 16- and 32-bit applications, with 
the only exception th a t the TDBs for 
Win32 programs are stored in ex tended 
memory (but their PSPs are still created 
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and managed in conventional memory). 
The practical ramifications of this de­

sign are twofold . First, because all run­
ning applicat ions have a corresponding 
real-mode PSP, and because PSPs take up 
conventional memory, Windows 95 ' s abil­
ity to run large numbers of applications is 
directly affected by the amount of available 
conventional memory your system has at 
boot time. (Sound familiar?) Second, with 
thunking goi ng on, you have to wonder 
what the impact is on performance. 

Windows 95 does a relati vely good job 
of streamlining the thunking layer's per­
formance. For most tasks, you shouldn ' t 
see any serious performance penalties . 
And because the only benchmark platfonn 
agai nst which you can measure Windows 
95 ' s Win32 applications perfonnance is 
Windows NT. and because Windows NT 
uses a more demanding client/server exe­
cution model , it ' s nearly imposs ible to de­
termine just how well a Win32 program 
might execute in a fu lly 32-bit setting that 
isn ' t a client/server one. 

You ' re most likely to see the real bot­
tl eneck under Windows 95 in the serial­
ized 16-bit USER and GDI code and, to a 
lesser extent, KRN L386. While thun ki ng 
probably won ' t hinder Windows 95 per­
formance, these 16-bit bottlenecks might. 

The Bottom Line 
Despite any e ngineerin g compromises 
made by its tough requirements for back­
ward compatibility. Windows 95 ha some 

~ 
31f Floppy V.:l C·drive (C:) 

Corilol Panel Pmteta Oiaf.Up 
NetW<lfkilg 

engineering fea ts. Dynamicall y loadable 
VxDs, Plug and Play support, and a new 
interface make it a compelling upgrade. 

But many of Windows 95's other "new 
technologies" are merely adaptations from 
previous Windows incarnations. The !SF, 
most of the core V xDs, and even the VMM 
itself have their roots in Windows 386, a 
1988 product. (We will be reviewing Win­
dows 95 full y in an upcoming issue.) 

Our verdict: lf you play games, want a 
near guarantee of backward compatibility, 
or want incredibly complete driver sup­
port for your hardware, Windows 95 is the 
OS for you . lf reliability or multitasking 
performance are more important to you 
than a slick interface and Plug and Play 
support , you should seriously conside r 
Windows NT and whatever hardware pur­
chases that upgrade would require. Mi­
crosoft is moving toward an all-Win32 
world as fas t as it can , so, unless you ' re a 
serious game player or have applications or 
hardware not supported by Window. NT, 
it might be better to bite the bullet now 
and switch to a fully 32-bit OS. 

In any event , you should be running 
tests on Windows NT to deternline what it 
does well for you and, if you' re in charge 
of any number of computers, whose you 
shou ld consider upgrading. • 

Randall C. Ke1111edy i.~ coa11thor of the fo rthco111 -
i11g Windows 95 Bible a11d a111hor of Migrating 
to Windows NT. You ca11 reach him at rck @d11ai 
.com or edi10rs@bix.co111. 



I magine roari ng through the devel­

opment process in a fraction of 

che cime it rakes with Microsoft 

Visual C++ or Borland C++. All you 

need is new Sym:rncec C++ 7.0 with 

fuU support for Windows 95 Preview 

Program, Windows NT 3.5, Windows 

3.1 and DOS. 

THE FIRST TRULY 0BJECT-
0RIENTED C-++ ENVIRONMENT. 

Symantec C++ 7.0 is the only C++ 

thar Ice.~ you ard1irecr and navigate your 

application wirh a dynamic Class Ediror 

. : . • • 

Average of3 builds done 011 Pmti1m1 Processor ming the debug versio11 of MFC 3.0 with 
VC++ 2.0 makefiles. Borland excluded due to lack ofmpport for MFC. 

6.0 - the world's fastest linker. and Debugging Environment (IDDE) . . · : · · .. . ......... ··:·: 

ARCHITECT. NAVIGATE. BUILD. DEBUG. 

NEW SYMANTEC C++ 7 .0 IS THE FASTEST WAY To Do IT ALL. 

great new system incremenrally parses 

your C and C++ code and displays an 

up-to-dace srruccural model of your pro­

gram withouc compil ing. But that's 

on ly the beginning. It also lees you 

modify any class's inlleritance graphical­

ly. Plus ic automatically locates any class 

implementation, and mum more! 

THE NETBUILD REVOLUTION. 
Now you can build applications 

fuster than you've ever imagined. With 

the new NetBuild'," you can automari­

cally disrributc dle build process over 

multiple computers on your lAN, dra­

matically reducing build rimes. 

In addirion , AppExpress'~ Class­

Express'." and ProjcctE.-.:press:• give you 

Wizard-like funcrionaliry ro boost your 

producriviry. 

And to make your link-cycle lighc­

ning-fust, theres new 32-bir OPTLINK® 

. . . . reso urces easi ly, we've 

Resou rceSrudio - rhe new OLE 2.0-

based resource ediror thar supporcs rhe 

widest range of Wi ndows resources 

including Windows 95. 

POWER DEBUGGING FDR 
WINDOWS 3.1 AND NT. 

Syrnanrec's lnregrarcd Dcvdopmem 

CL.A EDITOR AND 
HiERAR! HY EDITOR 

dramatically increase your productivity. 

N E'Jl3U I D 
distributes th build process across nn­

worked mo1m:es for 1he fastes1 build rimes. 

SUPPORT Foll W1 Nnows '15 
Preview as well ns Windows NT 3.5. 

\'(/i11dows 3. 1 a11d DOS. 

APP EXPRESS. CLA.ssEXPRES 
AND P ROJECTExPRESS 
automate ti111e-comumi11g task. 

PTLINK 6.0 
is the f astm li11ker in the world. 

!ODE WITH 16 ANn 
32-Brr D EBUliliL G 

for w;,J,,u 95 brtn, NT3.5 & W~ 3.1 

SYMANTEC .... 

. : -.. 
Inspector View, hardware warchpoims 

and low-level debugging. 

Of course, all of these producriv­

i ry-boos ring cools are in regrared 

wirh a language char supports key 

srandards like ANS I C++ (excep­

tion handling, temp lates and 

RTTI) and NT srrucrured excep­

tion handli ng. And unlike Borland, 

Syman tec sup ports MFC an d 

includes it free. 

In shore, no ocher C++ lets you 

do ir all chis fasr. Call che ro ll -free 

number below and see for yourself. 

r ------- ... FR EE D E MO C D I 
I See how Syuumrrr C++ 7. 0 t1rchiuro, navigarn, I 

builds and deb11gs fasur than • 

I any orhrr C+ +. 

I Call 1-8QQ-628-1m a11d ask 
for Eqrnrfrm 9A P? now for your 

I fire dmw CD and UK 11nme oftlx C++ 
I Symanm: tkaln f lhlmt )'OU. --= .._ ______ _ 

I 

~· 
• • I 

k 

OfTcr \':lli.:I in U.S.A. nnly. f;.u tOOt t lnfomution inC...n.:a..l.J,al! \ .800-(J67-H66 ! ,ett. 5513. lnAiumJU., c.UI 2-879-6~n. In Europc",etllJ l -71·353111 , Sym.i.ntrc. Nn Build :ind Or'TUNK .are tl*k:nurksmd rrgistcmJ 11xlcm;uiu ofSy1TUn1«Corpor.arion. 
All other 1ucknurkl Jlt' 1hr propcny of 1hd r top«th"t' holdrrs. A.II righ 1i rocn cl. Dcvd opcri wUhing co UK Win~-, 9~ l'm-icv.· l'rogn.rn liks mun 1ign ~ bc-u .agrermi:nt wi1h rcnrinionJ for 1hc- UK of thoK filc:s. C 1995 S:munlC'C Corpor.ition. 
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MAXTECH'" 
Pull bock the covers of your PC and 

you'll probably find MoxTech 
components. As one of the world's 
largest OEMs, MaxTech has been 
port of many of the best-selling 
brands of personal computers for 

more than 17 years! 
Now MaxTech award-winning 

Modems, Notebooks, LAN products 
ond Monitors ore ovailoble to you 
at your favorite computer store, or 

call 
1-800-9FOR-MAX 

for the location nearest you. 

Clrcle 227 on Inquiry Card 
(RESELLERS: 228). 

COREL ORl1W! 
The Best in 32-Bit Graphics! 

6 
CorelDRAW 6 is the world's 

premier 32-bit graphics 
application offering fully­
featured applications for 

illustration, photo-editing and 
bitmap creation, business and 
multimedia presentations and 
30 rendering. CorelDRAW 6 
provides increased speed, 

precision to 0.1 micron, multi­
threading, multi-tasking, 
Wizarcls and Tutor Notes, 

support for a Multi Document 
Interface and fully-customizable 

user interface. 
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When it comes to creating high- · 
quality business diagrams, new ABC 
FlowCharter 4.0 gives you ul timate 
power, flexi bility and control. The 
program is loaded with four fully­
integrated modules speci fica lly 
designed to meet the demands of the 
business graphics user. Whether you 
need to create complex flowcharts 
for TQM and BPR, analyze your 
statistical data, or simply pull 
together clean, colorful presentation 
charts in a matter of minutes, ABC 
FlowCharter 4.0 can help you 
accomplish 
your mission. 
Contact your 
favorite reseller 
or call M IC ROGRAFX • 

1-800-877-3040. 
Clrcle 224 on Inquiry Card 
(RESELLERS: 225). 

Promote Your Windows Products • • • 
Educate Your Customers and Prospects ... 
Order Reprints of This Cover Story Today!!! 

From the PowerPC to Advanced Operating Systems, BYTE cover stories have 
become classic industry references. Order your customized copies of 
"Inside the Mind of Microsoft" by calling 

Susan Monkton at 603-924-2618. UL'J I I B eca u se t h e §xpe r~ d ec ide . 

Clrcle 235 on Inquiry Card. 

Subscribe Now! 1-800-257-9402 

Subscribe Today! 
1-800-257-9402 
or outside the US I-609-426-5526 
fax 1-609-426-5434 

Subscription rates: 
us $24.95 
Canada or Mexico $29.95 
Outside North America 
$60.00 surface delivery; $80.00 airmail delivery 

All rates are quoted in US funds; 
please inquire for fo reign rates in local currency. 
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BYTE is the global authority fo r technology integration. 
BYTE provides technology experts with in-depth coverage of 

emerging technologies, leading-edge products, and 
interoperability for enterprise-wide computing. 
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Machine Learning Grows Up 
PETER WAYNER 

Y ou know the three great lies, 
right ? The check 's in th e 
mail , J'll call you right back, 

and rutificial intelligence is right around 
the comer. It's easy to slam all fonns of 
Al. In the world of computer science, 
Al research is often the most far-flung, 
blue-sky, and dreamy combination of 
mathematics and philosophy you can 
imagine. 

But not all AI research is reaching 
for impossible goals. Scientists through­
out the fi eld have created many algo­
rithms that successfu lly learn straight­
forward abilities. If th e context is 
well-defined and the bounds of the 
problem can be correctly encoded for 
the computer, then these algorithms can 
often pick up a pattern and learn to pre­
dict it successfully. These techniques 
can be used in applications that include 
agriculnire, medicine, economics, and 
engineering. 

Finding a Pattern 
Databases rich with patte rns are be­
coming common in all industries. En­
gineering firms now have good data on 
all parts of the engineering process and 
can use that data to produce better de­
signs. Manufacturing companies need 
to be aware of sharp change that might 

Al is becoming One of the groups successfully bridg­
ing the gap between abstract theory and 
applications is MLI (Machine Learning 
and Inference Center) at George Mason 
Uni versity in Fairfax, Virginia. The cen­
ter, headed by Ryszard Michalski , pro­
duced a number of successful applica­

a reality as pattern-
recognition programs 

can now prove 

occur in any product (e.g., when another company imroduces a 
significant competing product). Information suppliers can track 
the use of Web browsers to determine how people arc reacting and 
can make choices about which information to choose next. 

The most important stumbling block to using any of these al­
gorithms is defining the logical structure of the problem so that 
the problem can , in essence, be explained to the computer. This 
means that large, vaguely defined problems, such as achiev ing 
peace in the Middle East, cannot be solved with pattern recog­
nition. But more reasonable questions can be answered. For in­
stance, is there a relationship between the disease that a set of pa­
tients has and their symptoms? If all the detai ls are recorded, 
many machine-learning algorithms can identify the connections. 

tions by working with well-defined problems, categorizing 
diseases, identifying objects in images. and combing databases for 
information . 

Much of the work emerging from the MLI concentrates on 
findin g the best log ica l rul es for the data. Such learning pro­
grams strive to ge nerate knowl edge such as "Cars have four 
wheels, and bicycles have two." More statistically based learning 
algorithms might examine a set of bikes and cars and determine 
that the threshold that separates the two is three wheels. The dif­
ference is subtle. Learning algo rithms aimed at finding rules 
shine on problems that have a fixed set of solutions. Statistical ap­
proaches do belier where the dividing line is less obvious (e.g., the 
difference between tall people and short people). cominued 
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Machine Leaming 
Leaming Systems 
One of the bener examples of the MU ap­
proach to machine learning is the lnlen 
system. Inlen searches through large data­

j uncti ve normal form- th at is, the sub­
module wi ll look at a more complicated 
pauern and rea li ze that one rule holds in 
some parts of the series and another rnle 

holds in others. T he submodul e would 
combine the two rules with an OR and 
produce a rule that is general to the series . 

The lnlen system also includes many 
bases to find significant pat­
te rn s. Superm arkets, for in­
stance, encourage shoppers to 
join discount clubs so that they 
can generate profiles of their 
consumption. The IRS is wide-
1 y be lieved to use patte rn ­
recognition algorithms to iden­
ti fy suspicious tax returns. And 
federal law enforcement agen-
cies are also be lieved to scan 
fin ancial transactions to iden­
ti fy money laundering. 

T he Inle n syste m works 
with a relational database. Pat-
te rns are extrac ted fro m the 
database using a variety of di f­
ferent learning algorithms. The 
Inlen sys te m is, in a sense, 
merely a CUI (common user 
interface) to some of these al-
gorithms. 

One of the algorithms used 
in the system is ca lled Spare 
(no relation to the chip). Spare 
finds patterns in sequences of 
data and attempts to predi ct 
the next element. For instance, 
if the sequence were "circle, 
triangle, square, circle, trian­
gle," then Spare would predict 
that the ne xt e le me nt was 
square. 

The Spare algorithm works 
by analyzing the seque nce 
with three different submod­
ules. One submodule looks fo r 
periodic patterns like the one 
in our "circle, triangle, square" 
pattern by trying al l potenti al 
period lengths and looking for 
alignment. 

Another submodule search­
es for dependencies that may 
not be periodic. For instance, 
only squares come after trian­
gles in the following sequence, 
"circle, circle, triangle, square, 
circle, square, circle, triangle, 
square, circle." The algorithm 
starts by generating hypothet-
ical rules from single items in 
the series and then tries to see 
which rules hold generall y . 
Normally, the algorithm will 
pick the shortest explanat ion 
possible. 

Sparc's third submod ule 
tries to combine several simple 
rul es in what is ca ll ed d is-
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MIX 'N' MATCH 
Finding a method in the madness takes a bit of persistence. 

:i 
0 

+ •• 
John 

Peter 

•• 
Marsha 

Peter 

John 

•• ..........,,,, 
Marsha 

Elwood 

Has • head 
Has. hat 
Has eyes 
Has a smile 

• • ..........,,,, 
Bob _. 

••• .......-.... 
Jake 

Here we have a group ol 
talking heads. Some of 
them are In a club, 
some don't get to be In 
the club. It's up to a 
machine-learning 
algorithm to figure out 
why some of the heads 
get In and why some 
don'L The algorithm 
takes a set of photos 
and figures out a nile It 
can use In the future. It 
uses concrete features, 
such as the shape of 
the eyes, hat, and 
mouth, and generates 
some niles. 

Has a round head 
Has • lrlanpl.ar hat 
Has round eyes 

First, our algorith111 creates some 
hypothetical niles from the first 
example It comes across. H doesn't 
know yet whether one of these niles Is 
right or whether H's some 
combination-It has only one 
example to go on. 

•• ..........,,,, 
Bob 

Has ahead 
Hasa hat 
Has eyes 
Has a smile 

Has a round head 
Has a triangular hat 
Has round eyes 

The algorHhm nins Its examples by the rest 
of the "In" crowd, nillng some out In the 
process. (In the example, H niles out only 
one, but In a real example, there would 
probably be more potential niles.) 

Has a triangular hat Has a head and 
Has a round head Has a head and Has a hat 

Has a head and Has eyes 
Has • head and Has a smUe 

Now It knows what It takes to get Into the club, but It's a long 
list. So the algorithm looks at the heads that were excluded to 
see what they don't have In common with the members of the 
club. At this point, It starts to put the niles together with "and"s 
and "or"s, and the llst gets long. We aren't showing aD of H. 

•• ..........,,,, 
Marsha 

•• ..........,,,, 
Bob 

Has round eyes and 
Has• smile 

Finally, after analyzing the 
entire set of examples, the 
algorithm deduces the 
simplest nile. It might not be 
the only nile or even the 
cornet rule for all cases, but 
It describes the set of data 

'------- --- ------- --' that It had to work with. 

other modules. One called Clus­
ter identifies groups of similar 
data. Another called Eventree 
generates dec ision tree rules 
built up ofIF . .. THEN clauses. 

Joining Results 
The process of combining lhe 
results from Inlen' s modules 
can be complicated. Michals­
ki ' s center is exploring several 
di fferent methods for combin­
ing these rul es. The classic 
method, deducti ve logic, forms 
new results by recognizing that 
if A implies B and B implies 
C , then A implie s C . It ' s 
straightforward and easy to im­
plement. But the Inlen system 
also includes processes fo r 
generalizing, specializing, ab­
stracting, and concretizing, the 
know ledge built up by the 
modules . These are maj or 
components of Michalski 's In­
ductive Theory of Leaming. 

Generalization, for instance, 
refers to an inference (e.g., if 
three students in the same class 
were assigned homework, then 
all students of this class were 
probably a5signed homework). 
The syste m appli es specific 
knowledge to a more general 
set. Complementary to gener­
alization is specialization (e.g., 
if a ll students were assigned 
homework, then a speci fic stu­
dent probably was) . 

Getting Answers 
One of the big hurdles for all 
machine-learning algorithms 
is solving problems in an ac­
ceptable amount of time. Many 
of the problems fa ll into a class 
known as NP-complete, which 
means that there is no known 
efficient algorithm for fi nding 
the correct answer. This is be­
cause the number of potential 
answers can grow exponen­
ti ally with the size and com­
plexity of the answer. 

T he commo n so luti o n in 
machine learning is to limit the 
size of potenti al answers, usu­
ally by creating hypothetical 
rul es and ranking the m. At 

------------------------- each step in the recognition 



Your workgroups get the HP LaserJet 4V 
network printer. And you get $250 off. 
What a steal! 

Under $2,200* 
Tiie HP Laser.let 4V with HP ,Jet.Direct 
card, after rebate. Tiie HP LaserJet 4MV 

is under S2,800 after rebate. 

For a limited time, HP will take 
$250 off the price of either the 
HP LaserJet 4V with a qualifying 
HP JetDirect card or the LaserJet 
4MV. But savings aside, you just 
won't find a better solution for 
the needs of a busy workgroup. 
First of all, these mid-volume 
network printers are fast. They 
clock in at 16 ppm, fueled by a 
33.3-MHz RISC-based processor. 
Each one accepts a wide variety 
of paper sizes. And, because they 
feature HP JetAdmin printer 

management software, printing 
will be noticeably smoother for 
everyone involved. For more 
information about the printers 
and the rebate, see your nearest 
authorized HP dealer. 

HP Network Printers 
Just what you had in mind. 
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Machine learning 
process, the number of potential new rules 
may grow signi ficantly, so the algorithms 
rank new ones and eliminate the worst. 
Ultimately, this process may exclude the 
best fin al answer because preliminary ver­
sions of it don' t make the cut along the 
way. 

Evaluating the quality of machine-learn­
ing algorithms can be complicated by the 
fac t that many algorithms are designed to 
perform well on particul ar types of prob­
lems. The rule-based systems emerg ing 
fro m the MU are adept at picking up log­
ically structured patterns (e.g., "a baseball 
player is a Yankee ifthe uni fo rm has pin­
stri pes"). More ambiguous re lationships 
like the distinction between a ta ll and a 
short person are often hard to character­
ize with thi s more log ical approach. In 
such cases, algorithms in volving neural 
networks shine. 

The machine- learning community re­
cently held a competition lo test learning 
algorithms. The re were three diffe rent 
problems presented to the algorithms. The 
first was intended to be easy for symbolic 
systems-the solutions were generated 
from simple symbolic rules. The second 
test was tuned for neural networks; it re­
quired the algori thms to identify sets that 
might be described by a pattern. Here 's 
an example: If a man satisfi es two of these 
three attributes, then he's an acceptable 
date: tall , dark, and handsome. These prob­
lems can be difficult fo r symbolic learning 
algori thms to grasp because their descrip­
tion can grow exponentially complex. The 
thi rd test invol ved a more symbolic ap-

proach wi th added 
noise. 

T he AQ 17 pro­
gram fro m the MLI 
was the only one to 
score I 00 percent on 
a ll the tests. It s uc­
ceeded on the more 
d iffic ult second test 
because it is not a typ­
ical rul e-gene rating 
algorithm. The win­
nin g AQ- 17 a lg o­
rithm used a feedback 
mechanism to gener­
ate sy nthe ti c attrib­
utes that could reduce 

T,.a l ns can o nly b• ttov•d l o bl.ant squtlr•• (or be d•l•Ud) 

Bored? Challenge an Al to figure out your pattern. Here, a program called 
INDUCE takes some basic train types that you put together and figures out 

what makes a safe train · safe" by comparing it to a series of · unsafe" trains. 

Just click on the button. and it will figure it out. 

the complexity (e.g., 
tall and dark). This synthetic approach re­
ally shines in cases where the number of 
different attributes in the set grows. 

On to Applications 
The machine-learning algorithms are re­
ally j ust abstractions and are not tuned to 
any particular problem. The trouble is fi nd­
ing a domai n that is structured enough to 
allow computer representation. The sci­
entists at the MLI are experimenting with 
eng ineering problems- a domain rich in 
mathematical structure. 

The MLI is inves tigating automoti ve 
design with Chrysler's Technology Center 
(Auburn Hills, Ml). The team analyzed an 
automobi le suspension system and tried 
to de termine wha t fea tures affected its 
manu fac turability. The ML! reports that 
the initi al results are promising. 

B ridge des ign a lso present. another 
complicated, but well -structured. set of 
problems. Unfortunate ly, there are a lim­
ited num ber of tra ining examples avail ­
able to tune the system. 

These applicat ions for machine learn­
ing might not have the fl ash of the robots 
created by Hollywood scriptwriters. but 
they may grow to fi ll valuable niches . At 
this stage, they require a well-defined prob­
lem to operate, but this isn' t a honi ble lim­
itation. The world is exploding wi th data, 
and eve n the simplest patterns coul d be 
qui te va luable. Machin e-learning a lgo­
rithms can help fi nd these patterns. • 

Peter Wayner is a BYTE co11s11/ti11g editor 
and the a 111hor of Agents Un leas hed (AP 
Professional, 1995). He can be reached at 
pciv@access.dige.r.net. 

PATTERNS IN THE CODE 
There are two major approaches to ma­

chine intelligence and pattern recogni­

tion. The first tries to remake the world 

acconling to the mind of the computer by 

creating a clear, logical representation of 

the pattern. The second tries to fit the 

data with a statistical representation. 

Neither is good for both cases, but both 

have their successes. 
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Logical Matrix ~ 
Many patterns in the world make 
logical sense. Day follows night. 
Spring follows winter. Logical pat· 
tern-recognition algorithms are 
great at finding these patterns whether they are 
big or small. 

There are two parts to these algorithms: a pattern 
generator and a pattern evaluator. The algo­
rithms generate plausible patterns and test them 
against the data to see if they fit It well. The 
evaluator must choose the best pattern that is of. 
ten the slmplesL 

Statistical Whims 
But many comers of the world are 
not cut perfectly. How old is old? 
When is soon? Problems like these 
demand guesstimates that statistical algorithms 
generate well. These algorithms compare the se­

quences against each other and effectively ren· 
der an opinion. Correlation matrices and co· 
variance are important to making the final 
decision. 

Combining the two algorithms often makes the 
most sense. A logic algorithm can define a pat· 
tern that comes close, and a statistical algo­
rithm can refine the parameters. 

One of these things is not like the other, and 
that algorithm In the comer is going to tell us 
which. 
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leading software protection even better. 

Global service & support 
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in more than 40 countries. 

The industry's highest quality 
Rainbow is the world's or1/y software 

protection supplier with ISO 9002 
certified quality standards. 

ISO 9002 

@ 
Certified 

......, _______ Trulv transparent protection 
Designed to go unnoticed by your 
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backed by the world leader. When 
you need on-time delivery and 
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Start protecting your software 
investment. Stop software piracy 
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The health of today's computing is 
more critical than ever. 

Don't protect your valuable 
investment with old technology. 

In the past, you purchased a surge protcccor 
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levels in the fo rn1 of slight power sag or power 
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line protection , you deserve 

- · t he peace of mind an 
U11i111ermp1ib/e Powrr System 
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OPTI-UPS E-Series costs a lot less money than 
ohe c.omperition. W<.: 'ru so confident of our 
protection we offer a $25,000 ,e;uaranree aga insc 

loss f correocly insrn lled t:<1uipmc.! nt. And f r 
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warranry regi ·rra riun. and proof ol purchase, 
we' ll sent! you ou r P11l - AF E+ PS 
Oommunicati on S ftware for F REE. . .... ~ ,.. . 

for yo ur hea lth as we ll as yo ur i!'.1·. 
system' , ger•rhe OPTI- PS protec-
tion you need and the peace of mind 
you deserve. For mon:: info rmati on 
jusr ca ll 1 -SOO~f'H E-OPTI. 
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The End of Programming 
DAVIDS. LINTHICUM 

R AD (rapid application de­
velopment) tools are the mi­
crowave ovens of the pro­

gramming world-they're new, they're 
fast, and they ' ll probably make a lot of 
people's lives easier. However, as any­
one who has put aluminum foil into a 
microwave knows you'll see benefits 
only if you use the tools properly. 

When all the hype has settled, RAD 
tools promise two advantages over tra­
ditional programming. The first ad­
vantage is a shorter, more flexible de­
velopment cycle, enabling you to leap 
directly from prototype to fin ished ap­
plication. The second advantage is that 
a reasonably sophisticated end user can 
develop applications. 

Sound too good to be true? Some­
times it is. RAD tools often require you 
to write code. But if you use them prop­
erly, you can reduce many program­
ming tasks to drag-and-drop simplicity. 

RAD's History 
The roots of RAD lie in the prototyping 
tools of yore. With such tools, devel­
opers could quickly mock up an appli­
cation so the end user cou ld see and 
experience it before the design was fi­
nalized. Prototypes were the ultimate 
design tool, because they virtually elim­
inated misunderstandings about an ap­
plication 's look, feel , and capabilities. 
Once the developer and end user agreed 
on a prototype, the developer simply 

Rapid application it into a fully functional application. 

development It's a fairly elegant solution. Developers 
build applications with RAD tools primarily 
by designing the interface. They assemble 
components such as buttons, menus, data win­
dows, and combo boxes. Developers are more 
concerned with what the program does than 
they are with how it does it. They show the 
application to users, get feedback, and make 
modifications to the application . This pro­
cess continues until the user is happy. 

promises 
applications without 

programming. Does 

it deliver? 

created an application that looked and acted like the prototype. 
But these prototyping tools usually provided only "smoke and 

mirrors" for the developer. Prototypes rarely became final ap­
plications. After finishing a prototype, the developer might ac­
tually build the application in a language such as COBOL or C. 

[f this seems wastefu l, that's because it is. Developers were 
building the application twice. To solve this problem, RAD tools 
extend the capabilities of prototyping tools by providing devel­
opers with everything they need to build a prototype as well as tum 

Speed Over Design 
Some traditional systems developers criticize this type of spiral 
developmem as a process of getting it wrong many times before 
getting it right once. Forgoing the design stage may cost more in 
the long run, they say, arguing that poorly designed applications 
are difficult to maintain, upgrade, and port. 

The "design-on-the-fly" method of development that RAD 
promotes does create applications quickly, but you then have to 
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live with the application after deployment. 
Many RAD applications require a lot of 
fixing and redeployment cycles after de­
livery to get them right. This is known as 
the prototyping death spiral, and it could 
lead to user dissatisfaction, wasted money, 
and a short life span for the application. 

From a design viewpoint, the key to 
good RAD development is to keep an eye 
on the big picture. When using RAD, or­
ganizations should not neglect the busi­
ness objectives of the application. Devel­
opers need to design applications that take 
the greatest advantage of the object-ori­
ented-like features that most tools provide, 
and that requires planning the application's 
implementation. Without careful planning, 
an application could fail to take advantage 
of reusable application components­
worse, the application could become an 
unmaintainable mess . 

Even if you save time when you're de­
signing an application with a RAD tool, 
you may lose that time when you execute 

Traditional 

Change to 
system 

Chan11e to 
design 

Symantec's Enterprise Developer lets 

developers place business rules inside 

a special repository, thus saving 

programming time. 

it or port it to another platform. 
RAD tools typically use inter- · 
preters and not compilers, and 
most interpreters execute about 
half as fast as compiled code. 

There can be a noticeable performance 
difference compared with a compiled lan­
guage. Tools such as Borland's Delphi 
and Gupta's SQLWindows make strides 
by improving execution speed, but it will 
be some time before RAD matches the 
speed and performance of traditional com­
pilers. 

If you choose RAD, you could also be 
locking yourself into a platform. Most 
RAD tools don ' t provide much cross-plat­
form portability. Delphi and Microsoft Vi­
sual Basic, for example, support only Win­
dows. Some RAD tools support multiple 
platforms (e.g. , Unify's Unify and Com­
puware' s Uniface). 

Get with the Programmer 
Programming without programmers is the 
way some vendors sell RAD tools. The 
idea is that by using visual programming, 
anyone can assemble applications with­
out writing a single line of code. And if 
you believe that ... 

Here' s an example. IBM's VisualAge (a 
visual-programming tool that's based on 
Smalltalk) Jets developers assemble an 
application from a palette of compo­
nents-buuons, windows, menus, and so 
on. After placing all the necessary com­
ponents on the application window, the 
developer links such nonvisual events as 
print commands to the components. When 
the user clicks on the print butlon, it in­
vokes the connected nonvisual print event. 
But VisualAge, like other "no-code" vi­
sual-programming tools such as Power­
soft' s PowerBuilder and Visual Basic, 
does not let developers create all applica­
tions visually . 

With the exception of the simplest ap­
plications (e.g., order-entry systems and 
client databases), most developers will 
probably have to learn to program using 
the underlying programming language. 
Applications that require low-level API 
calls or have special calculation or display 
requirements will often need good old­
fashioned prognunming. For example, if an 
application uses real-time data or array 
processing, it will require extra code be­
yond the initial visual construction. 

Still, the time gained from using a RAD 
tool can be immense. Most VisualAge pro­
grammers report the ability to create up 
to 80 percent of an application visually, 
with the last 20 percent consisting of spe­
cialized functions. comi1111ed 

One form of RAD 
(inter:fac.e first) 

Change 
Interface 

Integration 

i 
Product 

Change 
design 

In traditional programming,. you start at the top and work 
·your,way d<;>wn s!!i:lu.entially, from system analysis.through 
design and programmihg, to testing, finally winding up 

, witli a product It you have any changes, you make them at 
the appropriate stage of the process. These changes have 
a ripple effect through the rest of the process: Change 
the design .. and·you have to change the code and retest. 

With RAD (rapid application development), you design and prototype the interface sepa­
rately from designing and programming the rest of the system. This enables you to have 
two groups of engineers working in parallel and mostly independently. lfyou change the 
Interface (which in traditional programming would necessitate reprogramniing-posslbfy 
severely), you can simply relink it with the back-end code. It may,not even require any 
reworking of the systems design. 
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PC-TO-UNIX 
CONNECTIVITY, AS DESIGNED BY 

NETWORK PROFESSIONALS. 

If it were up to you, even the most complicated thing would be 

simplified: tricycle a sembly, VCR programming, maybe even your 

UNIX network . 

Not that you'd want to manage it with one button. But with 
Reflection X from WRQ, it 's almost that easy. Reflection provides 

a powerfu l X l IR6 PC X-se rver and complete PC-co-UN IX 

connectiv ity that let end-users handi ly access mission-critical 
applications right from the Windows desktop. 

REFLECTION• X/REFLECTION SUITE FOR X 
... ARCHITECTURE: 32·81T WITH WINDOWS ACCELERATED VIDEO ENHANCEMENTS 

(WAVE); Xl I R6 COMPLIANCE (XTEST AND MULTI BUFFERING EXTENSION (MBXJ). 

OPTIMIZED FOR WINDOWS 9S 

... INTEGRATION TOOLS: OIAL·UP X. CONFIGURABLE PANNING, VIRTUAL SCREEN, 

BACKING STORE ANO SAVE UNOERS. 24·81T COLOR SUPPORT, REMOTE AND LOCAL 

WINDOW MANAG EMENT. GUI KEYBOARD MAPPING, AND ENHANCED LOCAL PRINTING 

... TCP/IP AND APPLICATIONS: VT420, VT320. sea ANSI, BBS AN SI, LPR/LPO, NFS, FTP 

CLIENT/ SERVER. SNMP M IS II. OHCP. FINGER. PING. NETWORK MANAGEMENT. INTERNET 

... M ANAGEMENT TOOLS: X TRACE UTILITY WITH CUSTOMIZED FILTERS. QUICK·START 

CONNECTION TEMPLATES, HOST RESPONSE WINDOW, AUTO·FONT SUBSTTTUTION. ANO 

CENTRALIZED SITE ADMINISTRATION 

... TECHNICAL SUPPORT: FREE PHONE SUPPORT. BBS. TECH NOTES BY FAX AND WORLD 

WIDE WEB 

WR O REFLECTION OFFERS COMPLETE SOLUTIONS FOR UNIX. x. HP. DIGITAL. AS/ 400, 
3270, AND TCP/ IP CONNECTIVITY. 

CALL 800.926.3896 IN EUROPE, CALL +31.70.375 .11.00 
OUTSIDE EUROPE, CALL 206.217.7100 

INTERNET: sales@wrq.com WEB: h t tp://www.wrq.com 

It has the highest level of application reliability, • 

an award-winn ing TCP/IP stac k, plus 32-bit 
architecru re fo r fas te r performance. And be t of all , ;g,,; 
it's everything you need - PC X server, transport, TCP ~~~! 
applications, emulation, even an NFS client and Internet ~~~; 
acce s tools-all from one vendor. ~=~1 

-~~ 
~~~ 

To try PC-to-UN IX connectivity de igned from your ~;~~ 
~~~~ 

point of v iew, ge t yourse lf in gear and ca ll fo r a free ~i ::;~ 
evaluation copy. T hen sit back and watch everyth ing go 2•§ · 
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like clockwork. ~$~~ 
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~~~~ 

For a FREE evaluation copy, call 
800.926.3896 
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The End of Programming 

RAD and Reuse 
Most RAD tools provide fac ili ties for com­
ponent reuse, but fas t development often 
means deve lopers don' t take time to de­
sign their applications to make reuse a re­
ality. For instance, when creating an ap­
plicati on using PowerBuilder, developers 
will probably select as many components 
as possible from a library. They can use 
the components as is or modify them using 
PowerBuilder' s inheritance features. But 
that's only if they have the time to browse 
the li braries to find the prebuilt objects. 

The trick to making the most of reuse in 
the RAD world is to construe! fro m the 
generic lo the specific. Build simple com­
ponents first and reuse them throughout 
the application, making modifications as 
needed through inheritance. Good candi­
dates fo r reuse incl ude data wi ndows, pop­
up wi ndows , and printer di a log boxes. 
Code reuse enables developers to modi fy 
an application in a single location and to 
have the changes propagate throughout 
the application, saving time in the process. 

Many thi rd part ies have taken advan­
tage of the reuse capabilities in RAD tools 
to build plug-in libraries. A developer can 
ex tend Vi sua l Basic , fo r example , with 
VBXes (V isual Bas ic custom control s) 
and OCXes (OLE custom controls) from 
hundreds of vendors. These extensions add 
functions ranging from development proj­
ect management to sophisticated database 
access . often at prices under $ 100. The 
power of VBXes and OCXes is so great 
th at too ls suc h a. De lphi and Orac le ' s 
PowerObjects have designed in the capa­
bility to use them as well. 

Reuse does not happen by accident. De­
ve lopers need to put the time into the ini­
tial design and properly plan to set up the 
application to maximize reuse. The tragedy 
is that most RA D projects promote devel­
opment speed, not reuse. Dozens of ob­
ject-oriented analysis and design method­
o logies and CASE tools assist developers 
in this process. In most RAD projects, if 
you think through the application before 
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Borland's Delphi is an example 

of a sophist icated RAD tool allowing 

developers to assemble applications from 

prebui lt components. Delphi uses an object· 

oriented variant of Pasca l for low-leve l 

development and provides links to most 

major database servers, including Oracle 

and Syt>ase. 

you get lost in the RAD tool, you can 
create an application that maximi zes 
the use of recycled code. 

Applications developme nt man­
agers need to encourage reuse among 

The process of building the application 
w ith th e e nd use r prov ides comm o n 
ground, where the developer and the end 
user can reach an understanding as to how 
the application will appear and behave. 
But the developer is ultimately responsible 
fo r the long-tem1 health of the appl ication, 
and not just its rapid del.ivery. With RAD, 
developers can easily overlook critical is­
sues during development, including struc­
ture, consistency, design, maintainability, 
and good use of reuse mechanisms. RAD­
developed applications may appear healthy 
on the surface, but after a short time, de­

RA D deve lopment 
teams. RAD tools should 
include mechani sms that 
let developers locate and 
use ex isting objects, such 
as shared object browsers 
that prov ide a searchable 
database of objects for 
RAD tools that are share­
able among developers. 

Avoiding Bad RAD 

RAD APPLICATIONS 

STRENGTHS: 
Database front ends 

• sales reporting 
• decision support 

Fonn-driven data management 
• order processing 
• customer tracking 
• inventory control 

WEAKNESSES: 
Math-intensive applications 

• engineering 
• financial analysis 
• general ledger 

Real-time applications 
• process control 
• banking transaction 

processing 
• portfolio management 

velopers and users begin 
to di scover the ir sho rt­
comings. After an appli­
cation enters production, 
it' s extremely difficult to 
correct problems that arc 
normally corrected during 
deve lopment. 

Most IS organizations 
will come in contact with 
RAD before the end of 
the century. Now is the 
time to look beyond the 
hype to see what it can do 
for you. More important , 
unde rstand w ha t R A D 
can ' t do. For all you pro­
grammers out there. your 
job is sa fe .. . fo r now. • 

Da11id S. Linthirn m is a 
technical manager with 

So, is it time to trade in 
our RAD tools for more 
traditi onal development 
too ls . such as COBOL 
and C? Or is it time for 
programme rs to find a 
new line of work as RAD 
takes over? The answer 
is a loud " neither." RAD 
has tremendous powers, 
but it is no t without its 
limits. Although it is an important part of 
the ente rpri se applicati ons development 
process, it doesn' t eliminate the need fo r a 
good understanding of business require­
ments, a sound des ign, and skillful pro-
gram ming. 

£.D.S. in Falls Chu rch , 
Virginia. He 's also the author of several 
books 0 11 software develop111e111 and an as­
sociate professor of computer science at a 
local college. You can reach him 011 the In­
ternet at 70742.3 / 65@compuserve.com or 
0 11 BIX c/o "editors. " 
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';j;"' 

Ent~ """' ·. 
Developer ... ·: . . -$795-$3295 
Symantec 
Cupertino, 'CA 
J800) 441-t.f34 
(408) 253-9600 
fax: (408) :253-3968 
.Cli'de 1229 'l" J~u)IY ~~· 
Microsoft ~p81 . ~ 
Basic . . ... ... .. Si99-S495 
Microsoft Corp. 
Redmond, WA 
(800) 426-9400 
(206) 882-8080 
fax: (206) 936-7329 
Circle 1230'on Inquiry Cant. 

PowerSli\lder. -. $1~95'-$3895 
Powersoft· Corp. 
concord; ·MA 
(800) ·395-3525 

... (508l'~81;1sbo . 
fax:· (508) 369-3997' 
Circle l~l 0n Inquiry ~nt. 

PowerObieds .. S39~1999 
Oracle Corp. 
RedwOoel Shores, CA 
(800) 671-2531 
(419) 506-7060 
fax: (415> 506-7200 
Circle ~on lnquby Cant. 

SQLWlnd~ . .. . $99-$2995 
Gupta Corp. 
Menlo Pack, CA 
(800) 816-3267 
(415) 321-9500 
fa)(: (415) 321·5471 
Circle 1233 on lnquby Cant. 

Unlface., . . . $25Cl0'-S250,000 
C.ompuy.iare 
Farmington H!lls, Ml 
<!309l s.Ja:.18n 
(S10l~737.aii23 
'fax:"(810) 737-7199 
Clrde~on lnquby Cant. 

Unify, .... • . . . f 1000 und'up 
Unify GOrp. 
Sacramento. CA 
(800) 248-6439 
(916) 928-6400 
fax;(~16) 92~06 
Circle 1235 on lriqliby Cini. 

·~ . ' 
YlsualAge •I• . .. . S'\95',.$499.5 
IBM Corp. 
White Plains, NY 
(800f 426-2255 <. 
(914) 765-1.900 
Circle 1236 on Inquiry Cant. 



What makes SAMTRON MONITORS 
such a great value? 

QUALITY 

Producing high quality monitors 

is our only business. In fact, our 

commicmenr co quality has been 

f l·1¢11f.!;fl !i@W recognized by the 

I ;' IJ I I leading testing 

M:!fi•:im:e·!lt·'"'' facilities in the 
1ram3:c3.1s.1-MM 
1$1.!l!U+ U.S. According 

to the NTSL lab report in the 

January 1995 issue of BYTE 

magazine, "The Samtron SC-728SXL 

earned the best overall image quality 

rating". In their December 1994 issue, 

Windows Magazine wrote "It's not often that high 

nnlNDOWS quality comes at a midrange 

ID price. Bue Samcron's SC-728SXL, 

with its truly flat l 7-inch screen is an exception. Right 

out of rhe box, the quality of this l 7-inch monitor was 

apparent." 

TECHNICAL SUPPORT 

Our commitment to quality doesn't end when you buy 

a Samcron monitor. Our professional Customer Service 

Representatives are available for unlimited technical 

support. Call our roll-free 

technical support line at 

1-800-SAMTRON. 

WARRANTY 

& SERVICE 

Every monitor 

Samtron manufacrures is backed 

by a 3-year Pares and 2-year Labor 

Warranty. Samcron "STAR" 

Service Centers guarantee your 

satisfaction by offering 48-hour 

rurnaround warranty service*. 

SC-728SXL 

FULL LINE SELECTION 

If your needs call for the impact of a 20" 

display, or the versatility of a 15" flat screen, our produce 

line offers a full selection of high-quality monitors ideal 

for use in any application. 

SC·528UXL 

15" 0.28 Dor Pitch 

1280 x 1024 (60 Hz) 

MPRll 

SC-726DXL SC-208DXL 

17" 0.26 Dot Pitch 20" 0.28 Dot Pitch 

1600 x 1280 (60 Hz) 1600 x 1280 (60 Hz) 

MPR II Mac Compatibk MPR II Mac Compatibk 

MONITORS WITH STARPOWERN 
18500 Brnadwick Street 

Rillcho Dominguez. Cafdomia 90220 

Tet (310) 537 -7000 

Fax: (310) 537-1033 

Technical Support (800) SAMTRON 

'SW! s...i:o Cmlli1 Milble 11 IU. C-. ...,_ Tbo IPA &art SIS" ...... 

""111'!llllSlllIPA...._.If11'1 ~ • unb.s,.;&:alioa .... • 
............ s..- .. ~ 
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Solutions Focus Object-Oriented Programming 

Big OOP, No Oops 
EDMUND X. DEJESUS 

M 
issed deadlines. Poor trai ning. Lack of com­
mitment. These are the signposts on the way to 
Failure City. Peter Fontana knows all about 
fai lure. More accurately, he knows how to 

avoid it. Fontana is a consultant helping GTE make a large-scale 
00 (object-oriented) development project succeed, despite a 
path strewn with pitfa lls and potholes . 

The project is astoundingly large: GTE Government Systems 
is completely rewriting the firmware and software for its new 
high-capacity ATM (asynchronous transfer mode) sw itch. This 
means that several dozen people have only 18 months to reengi­
neer several hundreds of thousands of I ines of code. And then they 
can start facing upgrades. 

If it sounds impossible, it is- at least if you tried to use con­
ventional engineering techniques. There's no way thi s group 
could do the project in the C and Ada code that the previous 

ATM switch used. GTE knows thi s. That 's why, from the start, 
management chose to implement an 00 approach over tradi ­
tional methods. There's at least a fighting chance. Especially 
when version 2 rolls around in a few months. 

Inviting Disaster? 
Wait! Doesn ' t OOP (object-oriented programming) take longer 
to learn? Doesn' t it generate bloated, slow code? Isn't using a new 
technique just inviting disaster? Maybe- if you burst in expect­
ing to churn out 10,000 lines of code a day. The 00 mindset is 
radically different from the traditional. 

00 development models the business problem instead of j ust 
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throwing code at it. It might take more time and effort but, because 
it looks at the process as a whole, a successfu l model can solve 
both the original problem as well as related problems. The 
expected payoff is in better problem analysis, faster develop­
ment, higher quality code, simpler subsequent development and 
maintenance, and reduced overall cost. 

Once having decided to go 00, you may think that you just 
start coding in C++ or SmallTalk. Hardly. Writing code is a small 
part of any 00 project. Choosing a method is actually step one. 

There are several 00 methods , each of which determines 
much of the process a project will fo llow. One broad category is 
called elaborational, and includes Booch, Rumbaugh OMT 
(Object Modeling Technique), and similar methods. Attractive to 
code-oriented developers, this approach iterates through analysis, 
design, and coding, capturing additional information on each 
pa~s. until the final iteration is at the code level. GTE felt that this 

sty le was too time-intensive, required 
many highly trained creative and expe­
rienced people, and was prone to error. 

The translational style, which includes 
the Shlaer-Mellor method (see the fig­
ure 'The Shlaer-Mellor Method" on page 

Successfully 
piloting large-
scale object-
oriented 
software 
development 
projects 
requires careful 
navigation 

76), automatical­
ly translates OOA 
(object-oriented 
analysis) models 
into code based 
on the CASE in­
formatio n. Parti­
tioning the prob­
lem into inde­
pendent domains, 
with implementa­
tion details sepa­
rate from the ap­
plication analysis 
model, a ll ows 
concurrent devel­

opment of the application analysis and 
the translation mechanism design. Also, 

software projects tend to fix problems in the code without mak­
ing appropriate changes to the design, and difficult di sjoints 
between design and code may complicate further development. 
But translational methods help calm the temptation to fix problem 
code, since fixing the model itself wi ll translate into changed 
code, keeping design and code in sync. Tool sets can check 
semantic correctness, consistency, and completeness. 

Starting from scratch on an 00 project, as in this case, can 
be difficult, but Fontana feels that Shlaer-Mellor is a more com­
plete method in such cases. So the GTE project adopted Shlaer­
Mellor, supported by Cadre Technologies' ObjectTeam for Shlaer­
Mellor running on Sun SparcStations. 



Model Merits 
"Without a method, OOP is just another way to hack code," says 
Fontana. You may find yourself tempted to grab a CASE tool 
and just start coding. It 's happened often enough. But you won' t 
get all the advantages of 00 methods, such as reuse at the high­
est levels, concurrent development, and simplified upgrades. The 
high-level nature of the initial analysis forces developers to think 
about, and solve, the problem more completely up-front. 

Fontana sees many benefits to Shlaer-MelJor. These include its 
concise notation, its ability to translate method to code automat­
ically, its partitioning of the problem into logical domains, and its 
opportunities for code reuse at the domain level. 

Why not another method? Fontana preferred Shlaer-Mellor' s 
concise notation, especially because this was the first foray into 00 
development for man y programmers. Though other methods 
proudly claim a "rich notation ," watch out: That could be a syn­
onym for "too many choices." It ' s fine to have many choices if 
your entire programming staff is the cream of the crop, but for the 
rest of us, Shlaer-Mellor' s more concise notation is simpler to 
learn, easier tu translate into code, and less confusing. especially 
for first-time 00 developers. Since many of GTE's developers had 
never used 00 methods, Fontana's choice makes sense. 

The Reuse Grail 
The main reason GTE chose 00 development was code reuse. 
The A TM-switch software was slated for update eve ry six 
months- an aggressive schedule, especially for adding new fea­
tures. Reusing code would save time and development costs and 
simpli fy future development projects. 

Developers aren' t automatically reusers. They might require 
specific training or experience with the reuse system. Allocating 
or assigning a reuse librarian (a human being), or using a CASE 
tool li ke ObjectTeam, can help by building and managing search­
able libraries of objects. Still , some programmers fi nd it harder to 
use an ex isting component than to wri te one from scratch. 

The benefits of reuse are especiall y reali zed for large-scale, 
long-term projects with ex pected upgrades or future related pro­
jects. The GTE project meets all of these criteria, and developers 
expect a large reuse bonus in terms of saved time, especially 
when related projects reuse entire domains. 

Method Minuses 
Life is not a bed of roses, even with Shlaer- Mellor 00 meth­
ods. GTE found that it had to deal with training people in new 
methods, new programming languages, new support tools, and 
new platforms. And, possibly the greatest challenge, it had to 
overcome hesitancy from workers. 

Multiple learning curves present the foremost problem. Some 
project team members required greater familiarity with new hard­
ware (S un SparcStations, instead of the Maci ntoshes most of the 
developers were familiar with), new OSes (SunOS and Solaris vs. 
MacOS), new tools (Cadre' s ObjectTeam where before there 

LARGE-SCALE OBJECT-ORIENTED DEVELOPMENT 

The Problems 

• Upgrading softWare and firmware for 
high-end ATM (asynchronous transfer 
mode) switch. 

• Meeting demanding delivery 
schedules. 

• Allowing for possible future expansion 
Into ·a line of products. 

• Dealing with multiple learning curves. 

The Solutlons 

• 00 (object-oriented) softWare 
development. 

• Shlaer-Mellor method of 06 
developmeht. 

• Cadre Technologies' ObjectTeam for 
Shlaer-Mellor CASE tool. 

• Consultants provide guidance for planning and scheduling. 

,'·' • Training in -C++ and Shlaer-Mellor method .. 
'"'-. . . 

" The Benefits'" 

• On target to meet deadlines. 

• Productivity meets or exceeds non-00 
methods. 

• Concurrent development of application 
analysis and implementation design 
saves t ime. 

• Flexibility allows changes i:o hardware implementation 
without impacting. analysis. 

• Shlaer-Mellor OOA is reusable on future related projects. 

• Nonexpert developers can get up to speed quickly. 

• Management and developers gain experience for future 
projects. 

Lessons Learned 

• Choose an 00 method appropriate to 
the project before choosing.the tools 
and language. 

• Management support is essential. 

• Expect multiple learning curves when 
using new development technologies. 

• Build support for 00 methods with the most progressive 
workers . 

• Use metrics appropriate to method. 

• Consultants can offer valuable insights for planning and 
process. 

I 'j 

i 
' ) 

I 
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was nothing), a new language (C++, in­
stead of Ada and C}, plus 00 methods in 
general and Shlaer-Mellor in particular 
(rather than traditional functional decom­
position). That' s definitely a lot to absorb. 

TOOLS SUPPORTING SHLAER-MELLOR 

Fontana observes that traditional expe­
rience can run against you , especially if 
experience means, 'T m not learning some 
new method when the old method worked 
just fine." To facilitate change, start with 
five or six forward-thinking people on a 
six-to-nine-month pilot project: This builds 
support for new methods. By building sup­
port from your initial group outward, you 
don't have to forcibly convert people. 

The key to success is to get going: Real 
pressures force organizations to face the 
changes and move· forward. "To start the 
journey to get functionality to market, you 
have to step off the dock," Fontana says. 

Take Hung Trinh, for example. He's a 
GTE software engineer who had pro­
grammed previous switches in assembler 
and had no prior experience with 00 
methods or C++. He found it hard to learn 

The Shlaer·Mellor Method 
.Shlaer·Mellor Is often useclfur large-scale 
and cpm.,lex prol!M:b- Domains partition 
the sysliim Into Independent areas: 

·ap~ lwhat the user cares 
about), software •l'Chltec:t!ne 
(responslbl& for 

. fransllltlng the 
·ooA·model to 
· 'the computer 

language), and so 
forth. Reuse on tile . 
domain level bri!IP 

· greater return on 
I~ than 19use of 

. deilgn or 'programming 
_cOmponeats. 

,-

Cadre's ObjectTeam for Shlaer-Mellor 
(pictured at right) shows windows including 
a State Transition Diagram and a State 
Event Matrix. Available for SunOS, Sun 
Solaris, HP-UX, Digital Unix, DEC 
OpenVMS, DEC Ultrix, IBM AIX, IBM OS/ 2, 
and SGI IRIX. 

Objective Spectrum's BridgePoint 3.0 
provides a user Interface for easy 
navigation between model components. 
Available for SunOS, Sun Solaris, HP-UX, 
and SGI IRIX. (Objective Spectrum was 
recently acquired by Project Technology.) 

Kennedy Carter's Intelligent OOA 
(object-Oriented analysis) application 
development envi ronment propagates changes 
to the model automatically and provides 
debugging and regression·testing support. 
Available for Sun Solaris , IBM AIX , 
HP-UX, and DEC OSF/ 1. 

Shlaer-Mellor at first , but within about 
three months he felt comfortable. A course 
in C++, building on previous C knowl­
edge, helped clarify how the OOA model 

Analyzing each domain pro- Each object has a state Each state has a process 

model that details the 

processing needed in each 

state. 

duces a.n object information model to_ describe Its behav-

model that defines objects, lor and interactions with 

their attributes, and relations other objects. 

to other objects. 
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SES's (Scientific and Engineering Software) 
Objectbench 
Consists of a graphical modeling tool for 
creating OOA models and an on-screen 
animated simulator for examining the dynamic 
behavior of OOA models. Available for SunOS, 
Sun Solarls, HP-UX, and IBM AIX. 

translates into code. An added benefit: He 
believes his C++ and Shlaer-Mellor expe­
rience enhances his career. 

Appropriate support tools simplify start­
ing with a new 00 method. For instance, 
Obj ectTeam supports Shlaer-Mellor 
recursive design, diagrams, and notation. 
Automating the method's details can flat­
ten a learning curve. By contrast, software 
architect Jim Connolly feels that current 
ObjectTeam tools don't adequately sup-

port configuration control and releases 
(especially for parallel configu­

ration s), requiring manual 
workarounds. While appreci­
ating some features of Object­

Team, Trinh thought the editor 
and other parts difficult to use. 

Another possible pitfall for some com­
panies is that metrics for OOA projects 
differ from conventional metrics. Some 
may insist on using the old "x percent lines 
of code done" milestones. Project-level 
management must vigorously defend the 
new metrics to upper management. Shlaer­
Mellor is a consistent and straightforward 
method, with discrete steps and milestones, 
although not the traditional um::s. GTE' s 
management uses the new metrics and has 
changed its way of reading metrics. 

Fontana has also seen upper manage­
ment in other companies get antsy and say, 
"No code yet? Forget the pretty pictures, 
start coding." GTE's management has a 
more sophis ticated view: They don ' t 
expect to see any code until they' re about 
60 percent of the way along. They then 
anticipate getting 50,000 to 100,000 lines 
of automatically translated code (bug-free, 
assuming that the architecture level and 
translator are correct) in a week. Object­
Tcam for Shlaer-Mellor provides checking 
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SalosManasor 

Subjod: """'°"'' powtr ol t()lor 

Colo_! is_ c@!or, unless 
it's brilliantl ractical. 

It's the business printer you've been waiting for. 

Professional color so reliable, inexpensive and easy to use, 

it's a practical office tool. Speed? It's the world's fastest 

desktop color printer at 4 color pages per minute. Cost? 

Full text pages on plain paper at 3~ each. Color for 1111. on 

office papers. Simplicity? If you can load a stapler, you 've 

mastered this machine. Reliability? Add 700 sheets and let 

it run overnight. That's robust. Price? At $4,995, 

nothing in its performance range even comes 

close. Best of all, it's from Tektronix, an industry 

leader, making world-class 

color printers for 13 years. 

The Phaser 340 Color Printer. 

So practical, it's brilliant. 

Ca/1800/835·6100, Ext. 1037. 
http://www. tek. com/CPad?1037 

C 7995 Tokrronlx, Inc. Ail tights 11JSOrved Tektronix 
/ 
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Finally, a rackmount th 

C 1995, Toxos Micro, Inc. ValuePro Is a trademark ol Toxos Micro, Inc. Pentium is a trademark of lnlol Corporation. 



at's right on the money. 

The ValuePro™ Rackmount 
Very Affordable. 

ValuePro rackmounts aim high on performance, and 

are right on target with prices you can afford. Choose 

from 16 models which feature a variety of Pentium~ 

or 80486 CPU cards, with a host of other features that 

make standard PCs miss the mark. And ValuePro 

prices are right on the money, too. For information 

on ValuePro rackmounts, or our other products for 

industrial computing, contact us today. 

1-800-627-8700 
Fax: 713-541-8226 • Int: 713-541-8200 • E-mail: sales@texrnicro.com 

- TEXAS 
l l lMICRO 

A Sequoia Company 
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Each year, the illegal use of software 
consumes nearly 50% of your potential 
revenues. With the flames of piracy 
eating away at your profits, can you 
afford not to protect your software? 
Software Obtained Illegally, by region, 1993 vs. 1994 

- $66£,440,105 
- 392,687,055 
Alrica/Middle East 

$3.963,527,364 
4,350,981 ,640 

Asia 

'•=========-_.jS4,900.BB2.960 I! 6.002.601 .255 
Europe 
- $821,992,751 
~ca 1,334,894,605 

U.SJCanada 

Total for 1993: $12,840,204,124 
Total for 1994: $15,212,700,215 

$2,487,360,944 
3,131,455,600 

Source: BSA 

HASP® is widely acclaimed as the 
world's most advanced software 
protection solution. Since 1984, 
thousands of leading developers have 
used over one million 
HASP keys to 
protect billions 
of dollars worth 
of software. 
Why? Because 
HASP's security, 
reliability, and ease-
of-use led them to a simple 
conclusion: HASP is the most effective 

· software protection system available. 

o~~S>t~ua lillfl.-19'".:6 ~/t<ASP'l>a1f9Qll1ft(l~ol~~"Ol.~~L1i:1 Aiot1"e"O'td.C1'\'l'f1C5a-ctradem.Yluoluwfesc:«:M fNl"Ul.lovM ~&~!.'.lcOSt;v>n 

!l'~ot AclcleCcrro.ctr. n: .. usealrderlar'lse 

Today, more developers are choosing 
HASP than any other software 
protection method. To learn why, and to 
see how easily you can increase your 
revenues, call now to order your HASP 
Developer's Kit. 

1-800-223-4277 

F41111l1llll 
The Professional's Choice 
North Aladdin Software Security Inc. 
America Tel: (800) 223 4m, 212-564 5678 

Fax: 212-564 3377 
E-mail: salcs@hasp.com 

Intl Office Aladdin Knowledge Systems Ltd. 
Tel: 972-3-537 5795, Fax: 972-3-537 5796 
E-mail: aladdin@aladclin.co. il 

United Aladdin Knowledge 
Kingdom Systems UK Ltd. 

Tei: 01753-622266, Fax: 01753-622262 

France Aladdin France SA 
Tei: 140859885, Fax: 141219056 

mcmhcrof • ~ ;;::. 1 • Australia Coo!Gb 3 8935685 o Benelux Aladdin Berelux oaa~ 19777 o Czech Atlas 2 766085 • Chile Maolog:ca 2 222 1388 

11
-r-u : ::;~ • Denmark acreoosen 39 511300 • Egypt z~neldem 2 3604632 • Finland ID-svstems o 610 3520 • Germany css 201 216604 . · ~·· • .,. •• • Gretce Unt<a:n I 6856320 • Italy Part"" Data 2 26147360 • Japan Alhena 3 5B 213264 1 Korea Dae-A 2 646 4461 1 Mexico SiSolt 5 5439n0 

h ruiswi1h ~~-M ~OS • New Zealand Tra~"J 4 5666014 oPoland Sysihelm 61 46D273oPortugal futurmali:a I 411 62691Romanla lnle<activ 6415311 2oRussla Aladdin R.D. 095 9230566 
-- ~~ . ""°"" ~B\TilllE ac oSoulhAhica DLe Rou> 11 686 4704 oSpaln PClial1tNare 34493193 oSwitzertand ()pa9 61 7169222 oTalwan leco2 5559676 oTurkey M1uooeta 312467751)4 
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State of the Art 

The difference between gagging on or grokking groupware comes 
down to overcoming technical hurdles 

R 
emember the axiom about small-town lawyers? If 
there's one in town, the lawyer will starve; if there 
are two, they ' ll both make a fortune. Ironic as it 
seems, Lotus, the leading proponent of groupware, 

must have felt like the lone lawyer as it tried 10 sell the concepts 
of Notes in particular and workgroups in general. 

The pioneering work in groupware is over, as IBM 's bid for 
Lotus and the Notes crown jewel makes clear. The rush of other 
groupware appl ications coming to market proves Notes is worth 
fighting for. But companies offering you the groupware answer 
to all your problems may be holding something back. To launch 
a successful groupware installation, you'll first have to clear a host 
of technical hurdles . "Replication 's Fast Track" discusses the 
problems of making sure everyone in an organization has access 
to current data, whether it' s unstructured, as in Notes databases , 
or highly structured, as in relational databases. "Under Con­
struction" outlines the problems developers face . 

Notes admi ni strators and developers have been grappling 
with these issues for years, and they' ll be front-burner items for 
the newest competitors in the groupware market. One such fac­
tion includes IBM (with its Notes alternative), Microsoft, and 
Novell. They want to compete against Notes wi th fully formed 
groupware platforms. Before its Lotus offer, IBM introduced 
IBM WorkGroup, which is built on an OS/2 server and clients that 
can be either 32-bit OS/2 or Windows 3.1. The first components 
to ship were for fax, E-mail, calendaring/scheduling. and Ad­
dressbook functions. Also due out thi s year is Microsoft's Ex­
change, which will become the obvious choice for companies 
using Windows clients and NT servers. 

The current version of Novell ' s Group Wise tightly integrates 
mail , calendaring/scheduling, and task management , but it falls 
short as an app lications-development or work-flow platform. 
Novell is planning a major revision and name change (GroupWise 

ILLUSTRATIONS: PETER LACALAMITA C 1995 

XTD) for early next year. For a detailed competitive analysis of 
Notes, Exchange, and Group Wise, see the chart on page 84. 

A second faction consists of companies releasing products that 
focus on individual pieces of the groupware puzzle. For example, 
Collabra Share, from Collabra Software, and Attachmate's Open­
Mind provide conferencing and interactive discussions over 
LANs and c li ent/server implementations, respectively (for a 
head-to-head review, see "Workgroup Conferencing," March 
BYTE). Conference+, from The Mesa Group, provides a simple 
discuss ion platform that si ts on top of Microsoft Mai l. 

All the artic les here point to progress in overcoming group­
ware's technical problems. As programming tools mature and 
standards evolve, groupware is moving further from its pioneer 
roots. Soon it may become axiomatic to compare Notes and its 
competitors to legal dream teams rather than lone wolves. • 

Competing Platf onns 
How do Notes, Exchange, 
and CroupWise compare? 
Here's a head-to-head com· 
parison of current and future 
versions. ............. 84 

-Alan Joch, Senior Editor 

Replication's 
Fast Track 
Successful replication of un­
structured and structured 
data is the key ..••. SSA 

Under Construction 
Developers, managers, and 
end users must understand 
the possibilities and limita· 
tions of programmilg tech-
nologjes ............ 93 
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COMPETING PLATFORMS DAVID MARSHAK 

The Top Three Players 

Components Compared 

114 '8-YTS AlJC!:ltJST 1995 

Lotus 

Cumnt 
Notes rel- 3.x 
cc:Mall 
Lotus Otganlzer 
Lotus Forms 

E-mail, groupware, work-flow, 
and interenterpnse applications. 

Wide-scale customer and 
thild-party-vendor support. 

Notes' proprietary image, especially 
for its development environment. 

N/A 

cc:Mail is the leading LAN E-mail program. Noies 
messaging is built into both the server and the client. 
Both products support VIM (Vendor-Independent 
Messaging). 

The most advanced platform for document sharing and 
threaded discussions. Supports customized views and 
full -text indexing, as well as mobile users in workgroups . 
Organizer' s group schedullng is loosely Integrated 
with Notes. 

A forms- and formula-based development environment. 
Data replication allows immediate deployment of 
applications throughout an organization. Access to other 
data sources via ODBC (Open Database Connectivi ty) 
and other protocols. Strong third-party suppo[t (e.g., 
Visual Basic, PowerBu Ider. and SQL Windows). 

Integrates messaging and database work flow. Replication 
supports distributed work flows. Including mobile users. 
Work flow Includes conditional routing. digital signatures, 
access to relational databases. and server-based agents. 
Most third-party work-flow products integrate with Notes. 
Lotus Forms provides simple. mall-based, routing 
work flows. 

Next Generation 
Notes release 4 
(due during the second 
half of 1995) 

Same as Clllrllll. 

Same as Cllmal. 

Same as ean..t. 

Will release 4 provide the degree of 
scalabllity, availability, and manageability 
required for interenterprise opPflcatlons? 

Can Notes succeed as an enterprise 
E-mail system? 

Server provides client/ server, 
enterprise-level E-mail for Notes and 
cc:Mail clients. Supports CMC 
(Common Messaging Calls). 
MAPI. SMTP. VIM. and X.400. 
Uses the same mail interface as 
cc: Mail. 

Will offer an improved user interface 
for finding shared information. 

Enhanced development environment 
via L'OtusScri pt. Can create Navigator, 
a GUI for highly customized applications. 
Improved support for mobile users 
(including locatl6'"n manage merit and 
f1ele1-level repllcation j, OLE 2.0 support. 

Action Bars provide a work-flow-oriented 
user interface. otesFlow allows work 
flows to continue when you switch to 
other applications. A new age111 
builder s1mpli f1es work-flow clevelopment. 

Popular In lnterenterprise applications, thanks to security. Enhanced Notes reliability, availability, 
data replication , and applications development tools . and scalablllty for "carrier-grade" 
Several public Notes services are avai lable (e.g., AT&T services. More public services can use 
Network Notes). lnterNotes connects Notes networks release 4. Release 4 y1ll l tightly 
with Internet WWW (World Wide Web) browsers and integrate Notes and the Inter et 
Usenet news groups. lh(ough the h)lerNotes Browser. 

'Mall~ end clients. ' lnformallon llllarln& IM!.aded dlscusalons, aod calel)dar/ sclledollna fea\ures. 



Microsoft 
Current 
Microsoft MaD 3.x 
Schedule+ . 

Mlcrosolt Electronlc Fonns 

E-mail and groupware. 

N/A 

Microsoft Mail competes closely with 
cc:Mall in terms of marl<et share and 
technology. Supports MAPI. 

Microsoft Mail provides limited support for 
sharing mail messages In shared folders. 
Schedule+ integrates with Mail. 

Currently. Microsoft Mall is not an 
applications platform. 

The applications environment can be greatly 
extended with Visual Basic. Microsoft Mail 
can be used with the third-party WinRules 
product to create simple, client-based, 
mail-routing work flows. Mlcroso~ Electronic 
Forms can build simple. mail-based. routing 
work fiOl'IS. 

Microsoft Mail is viewed as an Internal 
corporate mail system only, with messaging 
gateways to other systems. 

Next Generation 

Exchange 
(first release due during 
the second half of 1995) 

Same as Cllrrlat. 

Potentially widespread customer 
and thlf'd.pal'ty'llendor support. 

Not everyone Is willing to commrtto 
an NT-0nly server to run El«:hange. 

What Is Microsoft's long-tenn design 
Phllosophj'.? Are the program's GUnent 
weaknesses endemic to the design? 

Can EXchange succeed as an 
enterprise E-maH system? 

Serve1 provides cflen<.'serccr. Cl\\er· 
p11se-level Email !pr Exchange ali1t 
ol11er MAPJ clients . Supports CMC, 
MAPI, SMTP, X.400, and X.500. 
Integration with NT admin1strat1on 
mal-.es Exchange the ob•.1ous choice 
for E·rnail \'.Jlt1 Window~ cflen:s ana 
NT sef\er5. 

Has public folders and threaded 
discussions for Information sharing. 
Exchange schedute1 1s tightly 
integrated w;th mail 

Has public folders and ;i fonn,; basell 
development environment for uuilding 
mall ;md grouowmc ;ipp 1ciltions. Public 
folders will replicate between servers: 
replication to remote and mobile users 
Is promised for a later release. A forms 
registry can manage customized forms. 

Not positioned as a worl<.-flow platform. 
Microsoft relies on third parties to Inte­
grate work-flow products with Exchange. 
Exchange will offer server-based rules 
to enable some worl< flows . The rules 
will run on new documents and won't 
be able to run on a scheduled basis. 

Server acts as an Internal corporate 
mall system. Microsoft's interenterprise 
platform Is likely to be based on 
Microsoft Network. 

David Marshak is a grou111vare 
a11a/yst ji1r tli e Patricia Seybold 
Croup i11 Boston. !'011 can reach liim 
011 the lmemel al dmarsliak @ 
psgroup. com or 011 BIX c/o "editors. " 

Novell 
Cu1Tent 
GroupWlse 4.x 
SoftSolutlons 
Informs 
MHS 

E-mail and groupware. 

Tight mail, calendar, task. and document 
management Integration with NOS 
(NetWare Directory Service). 

N/A 

GroupWise provides file-sharing. post· 
office-based LAN E·mall with server­
based rules. MHS (for file-sharing, 
post-office-based LAN E-mail 
transport) is used by a number 
of mail products. 

Shared fc:ICJ0rs <ind t1gr1t1y mlcgr ate mail. 
calendar/scllec1ul1ng f£:atur s. il111l tn~h 
management. SoftSolutions offers advanced 
document management. Collabra Share can 
be integrated for threaded discussions. 

OurrentJY, GroupWlst! s nol an 
<1ppl'cation:; platfor.r1. 

Provides simple, rules-based 
routing. GroupWlse rules can 
be client- or server-based. 
lnForms can be used for simple 
mall·based routing of work nows. 

GroupWise is viewed as an internal 
corporate mall system only, with 
messaging gateways to other systems. 

Next Generation 

GroupWise XTO 
(due during the first 
half of 19961 

Same as Curnat. 

Same as CIUrent. 

Tight NOS Integration may be 
c;ritlcized as proprietary If GroupW(se 
XTO runs onb' on NetWare. 

Can Novell successfully integrate 
GroupWise, Informs, MHS,. and 
SOftSolutlons? 

Can Novell add anything new to what 
Lotus and Microsoft already offer? 

A re-archltected, MAPl-based. 
client/server messaging system 
based on GroupWlse that will 
also support MHS. 

The next generation is likely to 
tightly integrate Collabra Share 
and SoftSolutlons (or similar 
technologies). 

Applications-platform plans have 
not yet been announced. 

Work-flow strategy Is as yet 
unannounced. Expect future 
Integration with FileNet's 
work-flow product. 

lnterenterprlse plans are as yet 
unannounced. Novell 's NetWare 
Connect Services Is being used 
by AT&T as part or Network Notes. 



Thisfin9er checks 
ihe hard drives. 

Thisfi n9er checks 
ihe seftware. 



......... 
Thisfin9er checks 

the -91Stem memory . 

Thisfin9er 
in11enwries monitors. 

.. ·· 

Walle. Walk. Walk. 

Check computer. 

Walle. Walk. Walk. 

Introducing the new Compaq Deskpro Check computer. 

Walle ten hours a day, five days a week and you 

realize walking, running and trudging from one 

PC to the next is no way to manage a network. 

To make life a lot more efficient and a lot less 

aerobic, we've designed a network ready PC you 

can manage, monitor and even inventory from a 

single location, single-handedly. (Did you get all 

that?) Reintroducing the Compaq Deskpro~ 

AT COMPAQ, IT DAWNED ON Us THAT 

IT 'S A LOT EASIER To MAINTAIN A NETWORK 

OF PCs BY HAND THAN BY FOOT. 

··· ... 

Thisjln9er is a chumb. 
It 's only 9ood for the space bar. 

This PC literally and technologically is like 

no other out there. How so? Well, our engineers 

designed the Deskpro to tell you who it is, what 

it's doing and how it feels. So now, managing a 

network doesn't involve guesswork or footwork. 

For a more in-depth" look at what the Deskpro 

is capable of, just call your local Compaq reseller. 

And fee l free to put your feet up while you do it. 

COMPAQ 



" . 

11 all comes down 
to tomorrow·s 
presentation. 

You've been there many times before. 

The night before the big presentation. 

You want to make last minute changes. 

But there's no time to make new sl ides 

or transparencies. 

Presenting the Proxima Desktop 

Projector 2800. It 's a whole new way of 

looking at presentations. It connects 

directly to your PC or Macintosh and 

allows you to project anything on your 

computer screen onto a large sc reen or 

Times like these 
make vou ulad vou own a 

Proxima® ·oesktop Proiector: 

wall. Everything from simple charts to 

full-motion multimedia presentations. 

Plus, Proxima's unique Cyclops' interactive 

pointer sys tem lets you control your 

software from anywhere in the room. 

Best of all, the Proxima Desktop 

PROXI~ 
T H E 0 E S K T 0 P P R 0 J E C T I 0 N ( 0 ~I P A :-< Y 
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Projector 2800 is easy to set up and use. 

Find out how ow ning one can help you 

be more professional and more 

successful than ever before. 

Call 1-800-199-3331. 
ext. 111. for vour free 
information kit and 

enter to win a $15.000 
ponable Desktop 

Proiection Svstemr 

Circle 119 on Inquiry Card (RESELLERS : 120). 



REPLICATION'S FAST TRACK 
Custom scheduling is the ticket to large-scale data distribution in groupware environments 

DAVID YAVIN 

O n the small scale for which it was 
originally designed, Notes replica­

tion works like magic. For instance, if you 
work for a small company and you're on 
the road, you might dial in to your office's 
Notes server to synchronize copies of a 
Notes database . In a matter of minutes, 
every change to the database since your 
last replicat ion appears in the database 
copy on your laptop. Except for the occa­
sional busy signal, the process works like 
a charm. 

Large Notes operations don ' t a lways 
feel so charmed, however. The problems 
all lie in scale, and a typical large Notes in­
stallation may have several thousand active 
Notes databases di stributed among hun­
dreds of Notes servers worldwide. By de­
sign, any one of these databases can be 
updated by any of its users on any of the 
servers, from anywhere, and at any time. 

ln such a dynamic environment, keeping 
crucial information current is a daunting 
task. But it's not impossible. The secrets lie 
in proper cheduling and giving the re­
sponsibility of replication co the right peo­
ple. It also means that there's no "one size 
fits all " solution. The right answers to the 
question of data replication in your orga­
nization are as unique as your fingerprints. 

Small-Time Replication 
When Lotus designed replication into 
Notes, it did so with the model of a small 
number of servers and a small geographi­
cal distribution in mind. Few people fore­
saw that within a decade, Notes replica­
tion worldwide would grow to the point 
where entire consulting companies would 
be dedicated to making it work better. 

That 's because many distributed orga-
nizations today choose to have local ac­

~ cess to a copy of global information rather 
9 than global access to centrally stored in­
r; formation . Regardless of the di stributed­
~ 
~ data setting-and there are several-repli-
~ cation is the underlying process by which 
0 
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Light at the End of the Tunnel, or 
an Oncoming Train? 
Release 4.0 of Notes will handle replication in new, but not necessarily 
predictable, ways 

FIELD-LEVEL REPUCATION 
In the current version of Notes, any change to 
a document in a database causes the entire 
document to be copied to replicas of the data­
base during the next replication. R4 will offer 
more granularity, so only modified fields will be 
copied. 

Look for: Faster replication than R3 for some data­
bases. The best candidates for improvement are 
large-document databases in which most changes 
involve updates to small fields in existing docu· 
ments. An example would be a training database 
in which each document has a video portion and a 
list that adds your name to it once you've viewed 
the document. Only the list of names will be 
copied during replication in R4. 

Look out for: Increased overhead and longer repli­
cation times for other databases. R4 may take 
longer to replicate databases made up of docu­
ments that contain many small fields. For a server 
to determine which fields of a document need to 
be replicated, the bookkeeping of updates must 
be handled for each individual field rather than just 
for whole documents. Moreover, even after a serv­
er has identified modified fields, updating each of 
them individually would probably consume more 
time than simply overwriting the entire document. 

MULTITHREADED REPUCATORS 
In the existing version of Notes, a server's 
replicator process can pull updates from only 

aaa DVTE AUGUST 1995 

one other server at a time. R4 servers will be 
able to run several simultaneous replicators. 

Look for: Less severe consequences of occasional 
extraordinarily long replications. In a hub-and­
spoke replication topology, for example, the hub's 
replicator can often be the constraining bottleneck. 
Any unusually long pull (due to a slow connection 
or a large number of updates at the spoke) ties up 
the hub's replicator and causes delays in the initi­
ation of subsequent replications by the hub. In se­
vere cases, subsequent replications are simply 
missed. An R4 server will be able to spawn add~ 
tional replicator processes as necessary and 
thereby perform simultaneous pulls. 

Look out for: CPU overload, databas~ngine over­
load, and database corruption. The replicator is a 
CPU-intensive process. Several replicators running 
at once could seriously bog down the server. Sev­
eral replicators simultaneously updating large num­
bers of documents could bog down the database 
engine, and serious problems could arise when 
several replicators try to simultaneously update 
the same database, or-worse yet-the same 
document. 

UPDATE IDENTIFICATION 
In R4, servers will apparently be able to iden-
ti fy much more rapidly those situations in 
which there are no new updates to be pulled. 

Look for: Less overhead associated with initiation 
of replications. This improvement will make it less 
risky to schedule frequent replications. (It should 
help prevent problems of the type described in the 
article ·optimizing Notes Replication,· September 
1994 BYTE.) 

Look out for: Nothing. 

multiple copies of the same data are syn­
chronized, creating the illusion that dis­
tributed users are all sharing one set of 
data. Replication clearly serves as a means 
of overcoming technological and geo­
graphical boundaries among distributed 
members of an organization or workgroup. 

Ken Lownie , president of Connexus 
Consulting Group (Andover, MA), helps 
his clients find ways to put Notes to work 
in their organizations." By mobilizing the 
data, you can cut down on the mobilization 
of the experts ," he says , referring to the 
reduced travel cosLs and more efficient use 
of personnel. " This not only cuts the cost 
of large roll-up processes, such as an audit, 
but it improves the quality of the infor­
mation as well." On the less tangible side, 
"Notes can help a decentralized organiza­
tion appear to clients as a si ngle, well-co­
ordinated company," he says. 

More a document repository than a data­
base, Notes delights users with features 
not found in any other distributed-data­
base product. But at the same time, Notes 
frustrates system managers and system 
administrators with unrivaled complexity 
and reliability problems. With Microsoft 
Exchange on the hori zo n, performance 
may become a key factor in the race to 
dominate the groupware market. But for 
now, the unique, document-based design 
of Notes propels it way ahead of the pack. 

Another Notes advantage is its ability 
to give you a structured approach to un­
structured data. Notes documents are flex­
ible enough to be convenient to use, and 
they have just enough structure added to 
make them convenient to group, manage, 
sort, view, and distribute. 

Mobile workers appreciate the support 
that Notes offers; the automation of a sales 
force is a popular example. The bidirec­
tional exchange of infomiation between a 
home office and a salesperson in the field 
can be reduced to pushing a button on the 
way out to dinner. While the salesperson 
dines, his or her laptop remains in the ho­
tel room, diligently replicating data with 
the home-office server. When dinner's fin­
ished, the laptop has pulled all the latest in­
formation on product status, pricing, and 
availability, while the server has received 
fresh information concerning new oppor­
tunities and transactions of the day's sales. 

200 Points of Complexity 
When you scale up the model to match 
a large Notes installation, the numbers 
become awe-inspiring. For instance, just 
draw 200 points on a piece of paper and 



STATISTICA" (for Windows) • A comple1c d:ua analrsis syslcm 111th 
1hous:mds of on-screen customi1.able, presen1a1ion-qu:tlily graphs fully 
in1egr:11cd with all procedures • Comprehensive Windows' supporl , 01.E 
(client and sener), DDE, customizable Auto Task tool bars , pop-up 
menus • Multiple dala-, results-, and grapb-11indows wilh data-graph 
links • The larges1 selection of statistics and gr:tphs in a single s~:lcm ; 
comprehensive implemen1a1ions of: E.xplora1ory techniques 111th advanced 
brushing; multi-way t:1bles with banners (presenlalion-quality reports) ; 
nonparametrics; distribution fining; multiple regression; general nonlin­
ear es1imation; stepwise logit/11robil; general ANCOVMMANCOVA; slep­
wisc discriminant anal)'Sis; log-linear analysis; confirmatory/ explor:ttory 
factor analysis; cluster analysis; multidimensional scaling; canonical cor­
rel:uion; ilcm analysis/reliabilily; sun1val analysis; a large selec1ion of 
lime series modclinglforecasling techniques; slructurnl equation model­
ing with Mo11te Carlo simula1ions; and much more • On-line Efcctro11ic 
Ma1111af wilh comprehensive inlroduclions to each procedure and exam­
ples • Hypertext-based S1a1s Advisor expert system • Workbooks wi th 
multiple AuloOpe11 documenls (e.g., graphs, reports) • Extensil•e data 
man:1gemcn1 faciliti es (fas1 spreadsheet of unlimited capacily wilh long 
fonnulas, Drag-and-Drop, AttloFiff, A11to-Recafcufate, spli1-screenkari­
able-specd scrolling, adl'anced Clipboard suppon, ODE links, hot links to 
graphs, relational merge, da1a vcrificalion/cleaning) • Powerful STATfSTl­
C4 BASIC language wilh matrix operations, full graphics support, and 
interface to external programs (Dlls) • Batch command language and 
cdilable macros, fle.~ible "lu rn-key" and aulomalion options, custom­
designcd procedures can be added to floating Auto Task toolbars • All 
ou1put displayed in ScroUshcclS' (dymunic, cus1omi1.able, presenlation­
qu;~i l)' tables wilh ins1an1 2D, 3D, and multiple graphs) or word proces­
sor-style rcpor1 editor (of unlimited capacily) 1hat combines text and 
gmphs • fa1remely large analy-sis designs (e.g., correlation matrices up 
to 32,000x32,000, unlimiled !\!'./OVA designs) • Megafile Manager with 
up to 32 ,000 variables (8 Mb) per record • Unlimited size of files; 
extended ("quadruple") precision; unmatched speed • Exchanges data 
and gmphs wi th other applic:uions via DOE, OLE, or an extensive selec­
tion of fil e import/export facilities (incl. ODBC access 10 virlually all data 
bases and mainframe fil es) • Hundreds of types of graphs, incl. catego­
rized multiple 2D and 3D graphs, ternary 2D/.'\D graphs. malrix plols, 
icons, and unique muhivariatc (e.g., 4D) graphs • Facilities to custom­
design new graph types and add lhem pern1anently 10 menus or toolbars 
• On-screen graph customiza1ion with adranced drawing tools (e.g., 
scrolling and ediling of complex objcc1s in 32x mil zoom mode) , com­
pound (nested) OLE documcn L~. Mttfllpfc-Grapb Autolayout Wizard, 
1empla1es, special effccls, icons, page layout control for slides and print-
0111s; unma1chcd speed of graph redraw • lmeractive rotaiion, perspective 
and cross-sections of 3D displays • Large selection of 1ools fo r graphical 
explora1lon of data: extensive brushing tools with animation, fill ing, 
smoothing, overlayi ng, spectral planes, projections, layered compres­
sions, marked subselS • Price $995. 

Quic k STATISTICA (for Windows) • A subset of S'fATtSTICA; 
comprehcnsil'e seleclion of b;isic smtistics and the full analytic and presen­
tation-quality graphics capabilities of S'fAT/STICA • Price $495. 

STATISTICA/QC - Industrial statistics add·on package (requires S711-
mrf'IC:I or Quick ST.4TISTJCA fo r Windows) • The largest selection of 
industrial statist ics in a single package; quality con1rol chans (compa1iblc 
1\11h real-lime dala acquisition systems), process capability analysis, R&R, 
san1pling pl:ms, and ;m extremely comprehensive selection of experimental 
design CDOF.) methods • flexible 1ools to customize and automate all 
analyses and reports (incl. ··tum-key" system op1ions, and tools to add 
cus1om procedures) • Price $495. 

STATISTICA/Mac (for M:tdntosh) • Price $695 (Quick -$395). 

Domestic sh/It S 12 per product; 30-day money hack guar:mtce. 

Ill StatSoft" 
2325 E. 13th St. • Tulsa, OK 74104 • (918) 583-4149 
Fax: (918) 583-4376 

Overaeaa Offices: StatSoft of Europe {Hamburg. FRG) . ph: 0401 4200347. lax: 040/4911310; 
Sta1Sott UK (London), ph: 0462/482822. fax: 0462/482855: StatSoU Pacific (Melbourne, 
Austra,.). ph: (OJI 663 6580. tax: (03) 663 6117: StatSott Fronce ph: (I ) 45 66 '!17 00. lax· (1) 
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consider how you might connect them. 
Then assign a time zone to each one and 
think about when you might connect them. 
Replications in a large organization are 
initiated according to a fixed schedule. 
The schedule determines the logical repli­
cation topology by stating which pairs of 
servers should replicate with each other. 
In this case, the schedule determines which 
of the two servers should initiate the repli­
cation and at what time. Both the com­
plexity and importance of designing a re­
liable, "custom-fit " replication schedule 
are hard to overstate. Here are some of the 

main constraints that you'll face. 
The duration of replica tions. Notes 

replication takes a long time: minutes or 
hours, not seconds or milliseconds. The 
ove rhead of executing the process often 
creates more of a bottleneck than the vol­
ume of data does. Moreover, the duration 
of replications can differ at both ends. A 
hub' s replicator can remain idle and not 
initi ate a scheduled replication if the tele­
phone line is tied up while the partner/serv­
er from the last replication continues to 
pull its updates. 

The single-threaded replicator. A serv-

er can pull updates from only one other 
server at a time. Whenever it is pulling, it 
cannot initi ate additional replications and 
will not respond to replication requests 
sent by other servers. 

Time-zone constraints. For internation­
al organizations , scheduling across time 
zones poses a major challenge. For exam­
ple, the low-usage lunchtime hour might 
seem like a good time to schedule repli­
cations. However, the difference between 
11 :00 a.m. and noontime in New York is 
the difference between getting updates to 
European users before or after the end of 

their business day . 

STRAINED RELATIONS The Right Topology 
In addition to devising the right 
replication schedules, there are 
two other factors to consider. First, 
ongoing monitoring and a period­
ic, systematic review of the entire 
replication system are of para­
mount importance. As Notes ma­
tures within an organization, us­
age and needs grow dramatically. 

Data replication is nm unique to Notes. However, Notes replication is ~nique· in that the data used 
·in.Notes is not relational. The fundamental object in Notes is.a d,ocument, not a relational record. A 
lack of relational capabilities, and the delays inherent to Notes replication schedules, make it an 
inappropriate database for some types of work-flow applications. These factors also make Notes un­
suitable for computation-intensive applications that use relational data. 

Jag dish Mirani, product marketing manager for S ybase' s Replication Server points to some of 
the advantages in the world of relational. data. First, he says, unlike Notes, data in Sy base is modi­
fied by SQL trans~ctions. Repli­
cation Server does not transmit 
the new data; it transmits the SQL 
transactions that modify the data. 
This requires far less network traf­
fic, especially in cases where many 
records are modified by a single 
query. This approach also signifi­
cantly reduces connection times 
and replioa~es transactions within 
seconds of their occurrence. 

Second, Replication Server pro­
vides dynamic transaction routing. 
The decision to determine where 
a specific transaction should be 
replicated to can be postponed un­
ti I after the transaction has been 
registered, and it can be based on 
the- business logic at each stage. 
An order-proe<essing application 
provides a good example. When­
ever a new order is entered, a log­
ical query can be run on the data­
base to select which of several 
distributed warehouses located 
around the country (or around the 
world) should receive the order. 

. The .decision could be made by 
a calculation based on predeter­
mined parameters, such as avail-

PATCHING THINGS UP 

Here's what some companies are doing to Integrate relational distributed· 
database products with Notes. 

SYBASE'S REPLICATION SERVER now works with Sybase and DB2, and it 
should be Notes-enabled In the fourth quarter of this year. One Notes server 
will function as a Notes system's gateway to the relational wortd. A DU pro­
cess will capture any change to the gateway databases and create a rela­
tional transaction that describes the change to the data. A replication agent 
will send the transactions to Replication Server. Replication into Notes will 
rely on Sybase's custom ODBC (Open Database Connectivity) driver. Initially, 
the only data types supported wm be numeric, text-string, and date/time. 

GUPTA'S SQLBASE is geared for 
mobile users and assumes occa­
sional connectivity to a server to 
replicate selected subsets of the 
relational data. SQLBase connects 
to Notes for data access. Replica· 
tion with Notes, however, Is only In 
the earty development stages. 

INFOPUMP FROM TRINZJC, while not a database product, provides data 
transfer capablltues and an interface to roughly 20 different database prod­
ucts, Including Notes. It also provides 
replication capabilities to maintain 
the synchronization of data. 

ability of the ordered product, the proximity of the warehouse to the ship­
ping destination, and otherfactors. Within seconds, the order is replicated 
to the chosen warehouse and processed appropriately. Mllrl---=-.. -=~~,: 

o.__.._,_ 
o .. . _ 

l 
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Such growth often renders 
the existing topology and 
replication schedule obso­
lete. This is especially true 
in the transition from the pi­
lot phase to the substantial 
rollout phase. On average, 
the entire replication strategy 
should be reviewed annually. 

Second, every Notes sys­
tem has its own unique per­
sonality and needs a person­
alized replication strategy. 
Too often, the numbers of 
servers and users in an orga­
nization serve as the main 
parameters that determine 
the organization' s topology 
and replication-schedule re­
quirements. 

But each Notes imple­
mentation is unique in size, 
infrastructure, capabilities, 
and needs. Some companies 
use Notes to disseminate a 
small core of information 
that is generated in one cen­
tral location . Others have 
massive, highly interactive 
applications in which docu-

ments are generated and mod­
ified by users scattered all 
around the globe. In some or­
ganizations, 24 to 48 hours for 
the propagation of updates is 



Find the manual, find the other manual, 

read them both to get the information to fix your printer. 

Or click on the CompuServe icon. 

Volumes, pages, and diagrams. Or a few clicks 

on CompuServe. The first choice, and you're all 

alone with your problem. Choose CompuServe, 

and you're immediately in the competent company of our 

more than 1,000 hardware and software companies online. 

Need help on a Windows-related application? 

You'll find it in CompuServe's WinSupport area. Over 

400 Windows-related support providers arc onlinc with 

answers day or night. With WinSupport you'll discover 

what's hot in computers. Download fil es. Or pick up the 

latest shareware. Once you're online, just GO WinSupport! 

Bur helping to keep your computer running isn't 

the only rhing CompuServe makes easier. \Ve have more 

than 3,000 o ther places to go and things to do. Complete 

access to and fro m the Internet is easy on CompuServe, 

too, and we were the first online information service 

Lkcu mC' ;a ~ornpuSc-f\'C' mcmbrr ' '1.1 tht lntc :-nc1 .a t htt p:/,k.·ww.cumpt1srn·t.com 
·r-.;C'\\' 11\t'mh('ts onlr. rkuc. All n.uncs lU1cJ .1.rt propnrury 1r.1dC":n.uks of then rttpcCU\ C COI'f'J~ l ion>. 

to add an interactive multimedia enhancement: 

CompuServcCD. 

CompuServe. Ir's all here waiting for you. 

@ii ~:~: :::bership_Ki_'t_· __ 
Join CompuServe now. Just call I 800 487-4838 
and you'll receive: 

I) A free membership kit. CompuServe In formation Manager 

software for DOS, Macinrosh . Windows, or OS/2. 

2) One free month of over 120 popular services. a •9,95 value. 

3) A $25.00 usage credit to explore orher extended services. 

4) Three free hours of Internet access - every month! 

w!!l_ CnmpuServe 
The information service you won't outgrow. 

Circle 66 on Inquiry Card. 



~1' fj\;v EXcliRnge Htiudles Repl~tion 

end, i.ast year it; was ali,;o due out by 

, ·year:·s;filnd. Why, the delaY,'? If you asked 

' · Loiu,s::fue. ~o~pany migfif say that Mi­

crosoft underestimated how difficult the 

r!;lpl)cadon prcrcess ls until Jhey trie,i:I te 

messagjn~ infrastructure f)rst and ther1; ,· 'folder is modified. Synch(onizatiol'!· witt\· 

·use this infrastructor.e .to bttild group, In Exchange could occur on a continu-

' ' . 
lmple!rf~rit it. 

With regard to replication, Exchan~~·s 

.most-.promlnent,oeviation. from NqteJ> Is 

that it. ,;,.orks 'on a mail-based paradigm 

{.s.ee the figure "ExchaJ'!ge Replication• 

bel~~). ··our ptlijosophy I~ to define the 

Revised text 
C:::::£ 

i 
\ 

New sales figures 

sufficient; others need several cycles per 
day. Some organizations commit substan­
tial resources to monitoring performance, 
while others dedicate minimal resources. 

Each replication strategy is unique as 
well. The objective is to strike a balance 
between simplicity and efficiency. Rep­
lication-schedule designs can provide ef­
fici ent data propagation , but efficient 
schedules and the topologies that go with 
them might be co mplex in des ign and 

Gupta Corp. 
Menlo Park, CA 
(800) 444-8782 
(415) 321-9500 

Microsoft 
Redmond, WA 
(800) 426-9400 
(206) 882-8080 

ware applicatiOf1S, • S~Yl>. Exchi=!nge S?rv,. 
~ ,;:. . . ~ ... • - ',I'·: .• 

~ r product mal'lager"'ElalAe Stiarn. 

Since it's mali"bai,;ed, replication iii 

Exehange '1:'ill not requ!re th:c;i( two sew­

ers estab)i~n a. se~Sran with ea-en Other~ 
Each "public folder"-the analog of q 

Notes database-,will know which serv-

' ~rs it 'Is dlstributed. w; wt\il~' use·rs w!ll 

not The internal distribution lisf helps de­

termine what other .serve~s the update . 

$ho~ld be routed .t6;.when·ev~r a public 

A copy of folders shared by Exchange Servers A and C 
don't need to reside on B for updates to occur 

might require extensive time and effort to 
manage. 

There are two major points to keep 
in mind. First, while hub-and-spoke is the 
simplest topology, it's also the least effi ­
cient. (For a di scussion of its ineffi cien­
cies, see "Optimizing Notes Replication," 
September 1994 BYTE.) Second, no mat­
ter how decentralized an organization may 
be, its replication strategy must be cen­
trally planned, or at least centrally coor-

dinated. Jn planning a schedule, 
the entire system should be exam­
ined, not just individual, isolated 

·' fax: (415) 321-5471 fax: (206) 936-7329 
pockets. For example, one remote­
site manager' s decision to save a 
fe w hundred dollars by using a lotus Dewelopment 

Corp. 
·Cambridge, MA 
(800) 346-1305 
(617) 577-8500 
fax: (617) 253-9150 
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Sybase 
Emeryville, CA 
(510) 922·3500 
fax: (510) 658-9441 

Trfnzlc Corp. 
Waltham, MA 
(800) 234-7724 
(617) 891-6500 
fax: (617) 622-1544 

slow modem can tie up a central 
hub' s line for hours every day and 
throw an entire organi zati on' s 
schedu le off track. 

Who's in Charge? 
Neither large-scale system di ag­
nostics nor the planning of enter-

cius basis or according to a sched41e. 

Fol~er- distritlQtloh, according to. Mi· 

crosoft, should be decided dynamical­

ly, bas~d on statistical usage patte,rns. 

If the level of requests· to aecess a .fold· 

er from a given site crosses a predeter­

mined threshold, a copy of the folder 

can tie'put on a server at that site .. 

There's a significant difference in the 

ways, ~c~ang¢. and Notes handle m,es­

sage .routing. In Exchange! if message 

routing from server A.to server C passes 

through senier 8, a pu_blie folder- stiwed 

by servers A and G rieed .not re§ide 

on.server 8 for L1pdates to get through. 

·the~e is obvious appeal to.th i.§ par­

adifYn. The ~ly question that remains 

is how well it wlll work. The indu~ry' s 
experience with Notas may well ba why 

Microsoft appears to be taking perfor· 

mance seriously. Says Sharp: "We are 

planning to be very up-front with our cus­

tomers about how important it is for 

them to plan and monitor the topology 

and schedule. " 

prise-wide replications are tasks for Notes 
admini strato rs. If Notes were the con­
struction industry, admini strators would 
be charged with making sure everything 
is executed according to plan. Planning, 
in specting, and ensuring performance 
would be the domain of architects and en­
g ineers. Too many organi zations fa il to 
reali ze thi s and thus settle for simple hub­
and-spoke topologies and inefficient, often 
unreliable replication schedules. 

On the small scale for which Notes was 
conceived, repl ication is a noni ssue. The 
right replication schedule and admini stra­
tion can give large-scale operations a man­
ageable feel once again. • 

David Yavin holds a Ph.D. in maihematics 
from MIT in the fields of topology and com­
binatorics. He is p resident of DYS Analyt­
ics (Newton, MA) and works as a cons11lra111 
fo r large Notes site.1· 0 11 issues of topology 
and replication scheduling. He can be con­
tacted on the Internet at da vid@marl1.111it 
.edu or on BIX c/o "editors. '' 



LOOKING FOR A SIMULATION SYSTEM THAT HAS IT ALL? 

"It is with greur .ratisft1ctio11 that I can recom­
mend 1itylnr II to potemia/ ustrs of simulation 
software. \Ve have rece/11/y purchased this excel­
/em package mu/ believe it to he a puwerful pm­
dut'livity tool for tire industrial rngim:er. The 
package featunu; are .\'11perb, mul the emry prke 
for the softwat? is reasom1ble. We look fonrnnl 10 

mtmy yct1rs of benefit /mm this ptll"ka1:e: Taylor II 
is a major derdopment for indu.ttrial t 11gi11eers. 
171t• packaRt is good. th t'! s11p11ort seniice and the 
training course.rare first c:/ass. Taylor II is simply 
rhe bt•st." 

Jim O'Neill 
Industrial Engineering Manager 

Waterford Crystul Limit.I'd, lrelnnd 

" Th ere ;,,. 011/y nne thing I regret about owning 
Tc1y lor II: I wish I fwd owne,/ it sooner. " 

G. Molloy 
Conner Peripherals 

USA 

"The product is as prog,,u11kt1I at tlze setVice. 
wlticlz makes Taylor II an excel/em bt1siness tool." 

T. Veltman 
KLM Roynl Dutch Airlines 

··111 our search f ora simulation :software, we 
fmuul Taylor 11 w be tire ma.<t complete pae'kuge 

Ill the best price. The.sales perso11 presentetl Wi 

with on inlumse tlcmrmstrmio11 tltat was far mrn'c 
imeresti11g and infi1rma1ivr thnn any of the otlter.'i 
gil'en to us. Most imponamly. their customer st!r-

1•ice clinched the sale. n1eir reclrnical .tupport. 
m·erJ confen•nce.r mul 1U?1,·sle11ers are all .mperior 
tu those oftlzeir competitors!'" 

Edward Nisbet, 
Senior Industrial Engineer 

Philips Consumer Elcctrunlcs 

WINNER 

At this year 's Cebit, the editors of By te 
Maxa:ine mrarr.led Taylor II as 

'Best applicatim1.rnfnrnre ofCebit 1995'. 

I'vE GoT WHAT You'RE Loo1z1NG FoR ... 

... curve-fitting fo r input :1n:1lysis ... 
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.. . d esign of experim ents wi ll1 confidence imcrv:tl<. .. ... result :t n :t lys is in rcporL< :tnd !,'l':lphs ... .. .sdf-running presc11tarions. And much m o re . 

Circle 128 on Inquiry Card (RESELLERS: 129). 

TAYLOR II - MANUFACTURING AND LOGISTICS SIMULATION 
F&J-1 Simubrion.s: SClfuv:m.· . T r.i.i ning and Co11sulta11cy - Fl)T mon.· infon11:1tio11, i11-comp:my pn:sc.•mJtions or chi..· fn_·c.· dc.·mo disk. c:1ll F&H Simul:uion_'!:. 

Eu ropt·: F& H Simula tions 13.V. • Spoorb an 42-1 - 511JH CG Tilburµ- T he Netherlauds - Pho nt·: + J I IJ J66J44 - F:tx +JI 13 427516 - G <" nmny: Phone: +4'! 2 11 J22 151 - Fax: +49 21 1 
322H97 - U.K.: Phmw + 44 7 1 431~1945 - Fax: + 44 7 1 4U5 16H'! - U.S.A .: F&H Simub tio us Inc. - i'.0. Box <•58 • (),..,,, X41lW I lro h • Phno1e: (8lll) 224-69 14 - Fax: (80 1) 224- 6984 



up to 36GB plus the many 

benefits of storage rcmovabiJity to your PC or 

workstation. Data Expres.s is available internally; 

mounting into your computer system drive bay, or 

externally; housed in steel enclosures and equipped 

with a fan and power supply. Data E.xpress boasts 

an industry leading 25,000 insertions fo r long 

lasting removability. Constructed of steel and 

equipped with superior ventilation, Data Express 

provides the peripheral cooling needed when using 

1 arge capacity devices. 

Data Silo: Durable External Housing 
Kingston 's Data Silo 

is a fami ly of stand 

alone external storage 

enclosures for half-height 

or full-height 5.25" or 

3.5" SCSI peripherals. Data Silo is 

avai lable in versions to house one, two, four, or 

nine SCSI devices simultaneously providing the 

utmost flexibility fo r storage expansion, disk array 

environments, and peripheral integration. Each 

Data Silo is equipped with its own power supply 

and fan and constructed of 100% steel, making 

Data Silo the most durable external storage 

enclosure available today. 

Storage Versatility 
Kingston's Data Silo four and 

nine bay units provide ideal 

drive stacking featu res for 

use in disk array environ-

ments. Data Silo also houses Kingston's Data 

Express products, which provide all the benefits of 

storage removability includir:g data security and 

portability. 

Industry-Leading, Five-Year Warranty 
Every Data Express and Data Silo 

comes equipped with a 

comprehensive five year 

warranty and free technical 

support. Designed specifically 

for PC and workstation users, Data Express and 

Data Silo proride unsurpassed storage flexibili ty 

and quality. 

Every Product I 00% Tested 
Kingston guarantees the highest 

* 
qualit)' available by testing 

every product prior to 

shipping. 

Circle 81 on Inquiry Card (RESELLERS: 82). 

Infonnation At Your Fingertips 
To get the facts on Data 

Express and Data Silo, call 

our convenient RAMFax 

frlx on-demand sen•ice 

toll-free and request (800)435·0056 

document number 8310. For immediate 

assistance, contact Kin gston's Storage Products 

group at: 

( 800 ) 435-0670 

KiDJl~lQl! 
TH E I N SI D E N AM E I N UP G RADE S 

Ki11g!lo11 T erhll()/ogy C01-pom1io11 
I 7600 f'..'e111hoj1e Strt't!t, Fo11ntai11 Va/It)', CA 92708 

1714) 438-1850 • Fax(714) 438-1847 



NDER ONSTRUCTION 
Groupware success comes when developers and end users alike understand 
the technical hurdles that confront the launching of applications 

KELLY TRAMMELL 

P ity the poor groupware developer. 
It ' s easy for managers and end users 

to dream up enterpri se-wide applications 
that foster collaboration and seamlessly 
tie an organization ' s talent into efficient 
workgroups. But dig deeper, as developers 
must, and reality bites. Issues such as im­
mature programming tools, data-synchro­
nization complexities, effectively handling 
middleware layers, sorting out mail inter­
faces , and accommodating a myriad of 
network protocols can quickly turn those 
dreams into multiheaded workgroup ap­
plications from hell. 

Developers will grapple with most of 
these issues until everyone starts using the 
same OS, mail-transport platform, and net­
work protocols. Because that's not likely to 
happen anytime soon, organizations need 
to understand the key technical hurdles 
that confront the building and implemen­
tation of groupware applications. This 
knowledge will give managers and end 
users more realistic ideas about what types 
of applications are possible and practical. 
At the same time, developers will be able 
to write more efficient applications , and 
they ' ll get them up and running faster. 

Programming Limits 
The first problem that groupware pro­
grammers face comes from development 
tools that often cater more to end users 
than to hard-core developers. For exam­
ple, the Notes development environment is 
still loosely based on the Lotus 1-2-3 mac­
ro language from the early 1980s. 

In this environment, the Notes @com­
mands and @functions are the primary 
programming tools. These are macro com­
mands that execute options from the Notes 
menus, call external programs, and run 

~ common algorithms and calculations. Any 
g: type of coding task that is not included as 
~ an @function (e.g., sequential number gen­
~ eration) becomes a long and complex 
~ macro-based script or requires a Notes API 
0 
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PROGRAMMING TOOLS 

PROBLl!M 

Standard programming 
tools don't always do 
the job. 

Use Notes @functions or 
@commands; rely on API 
calls for more sophisticated 
tasks. 

Write a custom C++ 
program with a 
proprietary mail 
Interface, middleware 
layer, and data­
synchronization code. 

TRADE-OFF& 

Short development time 
and tow costs yield 
modest, generic applications 
with limited capabilities. 

Tight development control 
and more robust applica­
tions but Increased com­
plexity and development time. 

call. Both of them can be tedious to code 
and difficult to test and debug. 

Unlike a procedural language, Notes 
cannot perform DO loops. Notes also lacks 
tools such as an integrated debugger, ver­
sion control, and a report writer. As the 
rest of the development world moves to­
ward class libraries and OOP (object-ori­
ented programming) techniques, Notes of-

fers developers more modest tools: com­
mon , reusable templates for building 
generic applications, such as a di scussion 
database or forms-processing system. 

As a result, developers face an interest­
ing dilemma. They can use macro-based 
programming tools in Notes and rely on 
APT calls to handle tasks that go beyond 
the capabilities of an @function. Or they 

can program the entire application in C++ 
and write a custom mail interface, multi­
platform client, middleware layer, and 
data-synchronization code. 

In the interests of time, budget, and user 
satisfaction, many programmers choose 
Notes. Most developers would rather give 
up control on the development side than 
write a complicated, specialized data-syn­
chronization or replication routine. 

Another important limitation of the 
Notes development environment is the 
way it restricts programmer and end-user 
interaction to forms for data input and 
views for displaying data. Items such as 
custom controls, ad hoc queries, event trap­
ping, charts and graphs, and customized 
reports don ' t exist in this environment. To 
get around this, developers use low-level, 
custom DLLs and the Notes APL 

Since last fall, several products, includ­
ing Powersoft's PowerBuilder Library for 
Notes, Lotus's HiTest Tools for Visual 
Basic, and Reve lati on Technologies' 
Openlnsight, have appeared. They link 
event-oriented tools for connecting to and 



manipulating Notes data. They give de­
velopers control over the application. user 
interface. and data store to help them work 
around Notes limitations. Developers can 
build simple or complex custom front ends 
to Notes and regain control over the user 
interface and application. 

Some tools, such as the Lotus Notes 
ViP (Visual Programming) environment, 
give developers control over Notes data 
replication and messaging. These tools let 
deve lopers build new types of Notes ap­
plications, such as executive information 
system. , query builders, and decision sup­
port systems that use charts and graphs. 

The bi gges t enhancements lo Notes 
from a developer' s perspective will come 
when release 4.0 ships (see "Competing 
Platfo1111s" on page 84). Of most interest to 
developers will be native support for both 
X.400 and SMTP mail protocols, which 
will make exchanging mail and documents 
with external mai l systems easier. 

Lotus Script, a visual development tool, 
will bring additional controls and proce­
dural-language capabilities similar to those 

MULTIPLE DATA SOURCES 

Importing and exporting 
data from various 
sources. 

Use bundled Notes tools. 

Write a custom C 
program that calls 
the Notes API to handle 
data import/export. 

Use a third-party 
product. 

Simple, but limited to 
structured or tabular text 
from spreadsheets and 
small databases. 

Good for solving specific 
problems versus code that 
can be reused in other 
situations. 

Easy point-and-click mapping 
for source and target data 
versus costs that can run as 
high as $25,000 per server, 
depending on the product. 

provided in Visual Basic . New OLE 2.0 
support in Notes 4.0 will simplify inter­
application integration. Finally. Notes 4.0 
will support fi eld-level data replication, 
to si mplify data synchronization between 
remote clients and servers. 

What to Do with Data 
Workgroup applications often must re­
ce ive data from multiple sources, perform 
some type of compiling or filtering pro­
cess, and then replicate the processed in­
fo rmation LO di stributed clients. Because 

POWERED BY MOTOROLA. 

HERE'S A CLOUD WITH A SILVER LINING. CHRYSLER CIRRUS, MOTOR TREND'S 1995 " CAR OF THE YEAR," DELIVERS 

SKY'S-THE-LIMIT FEATURES AT A DOWN -TO -EARTH PRICE, WITH PERFORMANCE HANDLED BY OVER 60 MOTOROLA 

SEMICONDUCTORS GUIDING ALL ITS SYSTEMS. NO SURPRISE, REALLY-WE'RE THE AUTO INDUSTRY CHIP-OF-CHOICE 

WORLDWIDE. FROM AUTOMOTIVE ELECTRONICS TO WIRELESS COMMUNICATIONS, PRODUCTS POWERED BY MOTOROLA ARE FAST BECOMING A WAY OF LIFE. 

FOR INFORMATION CALL 1-800-521 -6274. 

®MOTOROLA 
Semiconductor Products Sector 



these tasks happen periodically, synchro­
nization and integration are critical issues. 
Even with new tools, APls, and utilities 
available to integrate traditional data 
sources with workgroup tool s, data inte­
gration remains a significant implemen­
tation hurdle. (For details about data repli­
cation. see the article " Replication 's Fast 
Track" on page 88A.) 

One of the problems is that groupware 
platforms, including Notes, handle data 
differently than do traditional mainframe­
or SQL-based DBMSes. Notes collects 
and stores data in an unstructured format 
that is good for group collaboration and 
coordination but problematic for transac­
tion processing. querying, and reporting. 
Therefore. integration with these types of 
systems often becomes the linchpin in 
making a workgroup system work. 

For developers. Notes provides some 
simple tools for importing and exporting 
data, but they are limited to transfers of 
st111ctured or tabular text from spreadsheets 
and single-user databases. The next step 
up for developers is to write a C program 

that calls the Notes API to move data in 
and out of Notes databases. This is a good 
solution for solving specific problems, 
such as a one-time data migration or initial 
database load. However, this solution 
levies a high maintenance cost: You can 
rarely reuse these interfaces, and you must 
modify them whenever you change either 
side of the application or when the source 
of the data is different. 

Another option is to use one of the new 
data-interchange tools that are available 
for Notes and SQL databases (see the text 
box "Strained Relations" on page 880). 
These middleware products offer devel­
opers point-and-click mapping from source 
to target data and insulate the developer 
from having to work the underlying plumb­
ing that is moving the data. These solu­
tions work well as long as the source data 
you need is timely. stored in the correct 
format, and at the level of detail required 
by the target application. 

Until recently. middleware products 
were server-based and expensive. They 
needed dedicated server hardware. were 

priced on a per-server basis. and required 
a great deal of custom programming. These 
products are generally limited to sched­
uled or batch migration and cannot sup­
port ad hoc queries or dynamic updates. 

However. newer middleware tools such 
as Trinzic's lnfoBroker provide dynamic 
access to foreign data sources, such as Or­
acle. SQL Server. or 082. lnfoBroker can 
run as an add-in task on the Notes server. 

Better tools won ' t so lve all your repli­
cation problems. Performance remains an 
overriding concern in any replication sys­
tem you create. For example: A company 
wanted a Notes-based project management 
application to pull project expenditures 
from a mainframe general ledger daily and 
then replicate the information to project 
managers in the field. 

However. the general ledger could not 
report actual expenditures by project, and 
the general-ledger information was up­
dated only weekly. The solution came in 
bypassing the general ledger and writing a 
query routine on the mainframe to extract 
and sort the expenditure data by project 



from a transaction file. The application 
then imported this ex tract fil e into the 
Notes database every night for distribu­
tion the next day to project managers 
throughout the company. 

This worked because the amount of data 
being moved was way below I GB, which 
is technically the size limit for Notes 3.x 
databases. The practical limit from a per­
formance standpoint is closer to 300 to 
400 MB , dependin g on the number of 
users, the number of forms and views, and 
the complexity of the application. A query 
that pulls down 500 MB or more of data 
into a Notes database is like pointing a fire 
hose into a paper cup. 

Mail Sort 
Different E-mail systems and network pro­
tocols turn developers into systems inte­
grators to build applications that work for 
everyone. Interoperability often requires 
developers to find lowest-common-de­
nominator standards, which can limit an 
application 's robustness and performance. 
It is common for organizations to have 

MAIL INTEGRATION 

PROBLl!=;,;;M;.:;wo_.;..;..o_..,.. ..... , ,,. 

Connecting multiple 
disconnected E-mail systems. 

Convert messages 
to text and import 
them into a common 
data store. 

Simple to implement but 
effective for only a handful 
of different mall systems. 

Use multiple gateways 
for mail-message 
conversion. 

Difficult to administer, but 
able to handle multiple mail 
systems at a relatively 

multiple, di sconnected E-mail systems. 
Some com panies may have 10 or more, 
although the long-term goal is to move to 
no more than three E-mail systems. 

If you are writing an application that 
calls for mail integration, you must decide 
what level of integration is necessary. Mail 
integration can be as simple as converting 
mail messages to text and importing them 
into a common data store. Alternate ly, the 
integration approach taken can be as com-

low cost. 

plex as initi ating a work flow based on 
keyword triggers within the mail message. 

A developer must figure out which mail 
standard and protocol to use. An alphabet 
soup of competing messaging standards 
and APis ex ists, inc luding MAP! , VIM 
(Vendor-Independent Messaging) , MHS, 
X.400, and CMC (Common Mail Call ). 
Notes and cc: Mail support VIM. Using it , 
developers can write an application so that 
users forward cc:Mail messages to a Lotus 

POWERED BY MOTOROLA. 
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Notes database, where the message text 
appends to a Notes form and initiates a 
work-flow process . 

To perform the same tasks with other 
mail systems, such as MHS or MAPI , 
developers would nm the message through 

a mail gateway for conversion to a work­
able format. Gateways are typically stand­
alone processors that convert foreign ad­
dresses and message text to a common 
format for delivery by host mail systems . 

Like any other conversion , this process 

is an inexact sc ience. Mail systems have 
unique features and functions that other 
systems may not support. Developers must 
determine what trade-offs are being made 
by the gateway and determine the impact 
on the application. cv11ti1111ed 

Doin' the LN:DI 
JIM MCCORMACK 

Overcoming Size Limits Lotus Notes Document Imaging (LN:DI, pronounced Lindy) 
lets developers build image-enabled applications within Notes. 
LN:DI is a logical choice for firms that have already deployed 
Notes. However, if your company doesn't use Notes, should 

LN:DI client software ($89) uses the Windows 3.l Notes in­
terface for scanning and viewing images, and it is the only soft­
ware needed to image-enable Notes. The client software supports 

you move to it and LN:Dljust 
for imaging? It ' s not a clear-

.-------- -------- - ---- -, TIFF, PCX, BMP, GIF, PCD, 

cut decision. Until recently, Document Imaging 
the answer was "look else­
where for imaging," in part 
because LN:DI' s architecture 
was limited and not scalable. 

But updates to LN :DI be­
ginning late last year and con­
tinuing with a revision that ap­
peared at press time make it 
and Notes worth considering. 
The IPS (Image Processing 
Server) lets applications con­
nect from LN:DI to a variety 
of front- and back-end imag­
ing engines. It is also possible 
to store and retrieve large vol­
umes of images to and from 
LN:DI. 

Imaging Family 
Lotus's TPS ($429) is a Win­
dows 3.1-based server that di­
rects the flow of images be­
ing processed by the LN:DJ 
subsystems. The subsystems 
available from Lotus include 
an import/export module, for 
saving and retrieving images; 
OCR modules; and a fax mod­
ule, for sending and receiving 
faxes via the Notes fax gate-
way. You make the IPS ser-

LN:DI 
client 

LN:DI CLIENT: 
To embed an Image 
into a document, you 
complete an Import 
request fonn and 
attach the image to It. 
The form contains 
data for indexing the 
image, the location of 
the target database, 
OCR instructions (If 
any(, and other 
Information. 

IMAGE PROCESSING 
SERVER: The fonn 
travels to the IPS, 
which routes the 
image to the OCR 
module, If necessary, 
or to the fax gateway. 
The IPS then creates 
the forms required to 
import the Image 
object either Hnked or 
embedded into the 
Notes database. 

Notes server 
(OS/2) 

MASS STORAGE 
SYSltM: This OSl2 
2.1 hlerarchlcal 
storage management 
system Onks image 
ob)ects to the 'Notes 
document The MSS 
can store entire 
images, to relieve 
storage !Imitations of 
the. Notes database, 
which stores the 
image object's 
location and the 
source appllcatlon 
required to view IL 

and JPEG graphics file formats . 
It will also support multipage 
TIFFs and color GIF and JPEG 
files . It uses OLE to store im­
ages in Notes documents. Using 
Smartlcons, you can scan and 
export an image into an RTF 
(Rich Text Format) field on a 
Notes document. You can em­
bed image objects into a docu­
ment and save the image as part 
of the document. For small-scale 
image applications, thi s is ac­
ceptable. 

But databases in the current 
Notes release have a I-GB size 
limit. To overcome this limita­
tion for large-scale imaging ap­
plications, you ' ll need to spend 
an additional $4995 for MSS, 
LN:DI' s Mass Storage System, 
which is an OS/2 2.1 hierarchical 
storage management system that 
lets you link the image object to 
the document and store only the 
image object's location and the 
source application required to 
view it. 

The image object resides on 
MSS instead of in a Notes data­
base. MSS migrates images from 
one medium to another accord-

vices available to Notes applications by setting up forms and pro­
files in the IPS databases. 

ing to the rules set up in a series 
of Notes forms . You have the option of running MSS on the 
same server as your OS/2 Notes server, but a second option, a 
dedicated computer for MSS, will deliver better performance. IPS is the gateway into and out of the LN:DI environment. 

Third-party vendors can write applications that take advantage 
of the IPS interchange service to connect their systems to Notes. 
FileNet, ViewStar, IBM, and Wang have announced plans to link 
their large-scale imaging environments to Notes via the IPS 
APis. Other vendors, such as Keyfile, PaperClip, and Water­
mark, use DDEs to populate a Notes environment. 
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Jim McConnack is branch 1nanagerfor U.S. Technologies, a de­
veloper of Notes-based applications headquartered in Tampa, 
Florida. He has designed large-scale imaging applications.for 
financial i11stit11tio11s. You can reach him on the Jnrem et or BIX 
at editors@bix.com. 
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Telephony's Wake-Up Call 

A VOICE-PROCESSING 
CARD provides the 
llllerface between the 
Remark server 1nd the 
telephone switch. 

Integrating Voice and Data 

Analog or digital 
telephone ·lines 

•Help desk 
• Fax·back service 

Remark 
Voice 
s~rver 
(0Si2) 

• Company information 

JEFF SMITH 

T elephony used to be the domain of 
large service-oriented firms, such 

as those in the banking and insurance in­
dustries. Smaller companies generally could 

not justify the significant investment for 
proprietary systems that was required to 

implement telephony. However, that has 
recently changed. 

Standards such as TAP! (telephony API) 
and TSAPI (telephony services API), and a 

growing number of third-party development 

products that support these standards, are 
helping to put Notes-based telephony with­
in the reach of any organization that is large 
enough to justify a groupware installation. 

Some of the applications include help-desk 
support, fax-back services, "hot lines" for 

company information, and data-gathering 
systems. In the future, we may see tele­
phony systems "reading' E-mail messages 
to business travelers or capturing and ma­
nipulating voice recordings as objects in a 
Notes document. 
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Speaking with One Voice 
The combination of Phone Notes, from Lo­

tus, and Remark, from Big Sky Technolo­

gies , is one example of how developers 

can integrate voice recordings and sound 
objects into Notes. Phone Notes provides 

an interactive voice-response scripting en­

vironment that the Remark server uses as 
source code for telephony applications. Re­

mark PhoneClient lets end users access 
these applications from any telephone. 

The Remark Voice server is an OS/ 2-

based process that connects to an existing 

telephone switch via analog phone lines. 

Each phone line represents one concurrent 
recording or playback session. Therefore, 
the size of the Remark server and the num­
ber of lines required are directly propor­
tional to the expected number of concur­

rent users of the application during peak 
periods. A 16-llne system will support hun­
dreds of calls during business hours. 

A voice-processing card. purchased sep­
arately from such vendors as Natural Mi­
crosystems or Dialogic, acts as the interface 
between the Remark server and the tele-

PHONE NOltS provides 
an lllleractlve voice­
response scripting 
language that the 
Remark server uses as 
source code for 
telephony applications. 

---1----r- THE REMARK SERVER: 
An OS/2-based process. 

Notes_ 
server 

The server can 
compress numerous or 
large voice files down to 
approximately 180 KB 
per minute or less. 
Using OLE, voice flies 
can be stored on the 
Remark server and 
Rnked back to a Notes 
documelll or embedded 
In the Notes document. 

phone switch. The Remark server can com­

press voice files down to approximately 

180 KB per minute. This can become par­

ticularly important in applications where 

conversations or messages are recorded 
and stored for future use. If you're willing to 

sacrifice some quality, you can choose to 

compress the recordings to 90 KB per 

minute. 
Using OLE, voice files can be stored on 

the Remark server and linked back to a 

Notes document or embedded in the Notes 
document. This can be important if you 

store a large number of voice files or if they 

are lengthy. Storing files on the Remark 

server overcomes the Notes 1-GB file size 
limit. However, if these voice recordings 

need to be routed to users that do not have 
access to the initiating Remark server, em­

bedding the files in Notes documents may 
be the only option. 

Phone Notes applications require little 
Notes applications development expertise. 
To create a Phone Notes command, devel­
opers need only to understand the logical 
flow of the desired application, not a lot of 



cryptic function calls. More difficult tasks 

are designing and developing the under­

lying Notes appl ication that will be the 

repository or source of information for the 

telephony application. 

Phone Notes has some limitations. Call 

management is one difficult area. Predic­

tive dialing and load balancing work to 

some degree in smal~volume applications, 

but Phone Notes falls short in these ar­

eas when you try to launch them on a large 

scale. The problem is that the Remark 

server's interface to the PBX is via ana­

log lines only, and it cannot determine if an 

internal extension is busy without dialing it. 

Therefore , it cannot accurately determine 

when an extension is available for the next 

call. 

In addition. any function that requires a 

high degree of integration with the tele­

phone switch is difficult at best with Phone 

Notes. All commun ication between the 

user on the phone and the Remark server 

happens via Touch-Tones. This is effec­

t ive when only one person is accessing 

the application. However, if two people 

are on a conference call , both parties hear 

the Touch-Tones, which quickly becomes 

annoying for the person who's not pushing 

the buttons, particularly if that person hap­

pens to be a customer. 

Although some technical problems need 

to be ironed out, voice-based groupware 

applications are a reality today. As tele­

phony standards evolve, audio as a data 

type may play an even more common and 

important role in how companies do busi­

ness. 

Jeff Smith is a product mmrager for work­

group applicario11s at U. S. Technologies 

(Tampa, Fl) and a designer of telephony 

systems. You can reach him on the lmer-

11et or BIX at editors@bix.com. 

Some co mm on problems w ith mail 
gateways include message tex t becoming 
truncated or address and subject fields get­
ting garbled or lost. In an application where 
the subject field routes a product-request 
form to the proper department, the gate­
way conversion must be c lean and reli­
able. Some organi zati ons continue to op­
erate proprietary mail systems for which no 
gateway ex ists. If the application requires 
a mail interface, the developer usually has 
to write the conversion code as part of a 
front end to the workgroup applicati on. 
The worst-case olution is for the appli ­
cation to convert the data to ASCTI , parse 
the data to fi gure out the addressing and 
message text information, and then import 
the data into the target database. 

Remember the End User 
A groupware applicati on can' t be suc­
cessful unless it's easy to use and scalable. 
Part of the des ign work involves meeting 
with end users to detem1ine how they will 
access the system. Some people may con­
nect into a central server; others use a L AN 
connection or a remote-access server. De­

Scalability becomes an i ssue when the 
infrastructure for a groupware appli cation 
was initially bui lt for small pilot groups. 
Few organizati ons prepare an enterpri se 
architecture plan to support current and 
future applicat ions requi rements. As a re­
sult. enterpr ise architec tures th at are 
planned around I 00 users in three major 
cities have a difficult time scaling to 1000 
users on three continents. Because the ap­
plicati on drives infrastructure require­
ments, the developer often carries out the 
task to plan and build the infrastructure, 
which is often a larger proj ect than wri ting 
the application itsel f. 

Another common implementation prob­
lem is that not everyone in the workgroup 
may have the technology needed to run 
the application. The fi rst question to ask 
w hen you get a request for a mult iuser , 
multilocati on appl icati on is whether all 
participants arc on some common system 
(e.g., Notes, mail , or forms). The usual an­
swer is, "Not yet. but probab ly by the end 
of the year. " 

Faced with that response, do you roll 
out a groupware product such as Notes be­

velopers need to deter­
mine how the application 
will handle each access 
method. 

Big Sky Technologles 
San Diego, CA 

fore you develop your ap­
pli cations? If you do, you 
ri sk early user rej ecti on be­
cause of no immediate ben­
efit. Or do you develop es­
sential applicati ons and then 
deploy Notes? The time de­
lays minimize your applica­
tion's return on investment 
and eats away at the shelf 
li fe of your solution. 

T oday, it is also com­
mon for work group ap­
plications (e.g., help desks 
and customer ervice) to 
support a my ri ad of re­
quests or questions from 
E- mail , fax, telephone, 
and wireless devices. By 
comparison, COBOL pro­
grammer rarely have to 
worry about segmenting 
the user population by ac­
cess method or the layout 
of the enterpri se network. 

(800) 488-4188 
(619) 496-2100 
fax: (619) 496-2119 

1.Dtus Development Corp. 
Cambridge . MA 
(800) 346-1305 
(617) 577-8500 
fax: (617) 253-9150 

Powersoft Corp. 
Concord, MA 
(800) 395-3525 
(508) 287-1500 
fax: (508) 287-1600 

Revelation Technologles 
Stamford. CT 
(800) 262-4747 
(203) 973-1000 
fax: (203) 975-8744 

Trtnzlc Corp. 
Waltham, MA 
(800) 234-7724 
(617) 891-6500 
fax: (617) 622-1544 

A n effecti ve answer is to 
spli t resources into a devel­
opment team and a N otes 
depl oy ment team. Y ou 
should allow the developers 
to stay one step ahead of the 
depl oyers so that applica­
ti ons requirements can be 
fed to the depl oyers on a 
just-in-time basis. 

As groupware matures, 
the issues outlined above 

Each access type has 
some i ssues assoc i ated 
wi th it-capacity and 
bandwidth, compatibility, 
and security-th at have 
to be sorted out as part of 
the application's design rask . For exam­
ple. it ce rta inly doesn' t make ense for 
15,000 salespeople to dial into one or two 
remote-access servers in an evening. 

should diminish w ith new 
workgroup too ls and standards for inter­
operabilit y. Unt il then, workgroup com­
puting will remain a challenging but ferti le 
area for developers. • 

A similar problem with capac ity ex ists 
when remote users or servers are replicat­
ing Notes documents that have large file at­
tachments or embedded images. M oving 
documents that are 2 MB or larger over a 
dial-up connection can take up 8 hours. 

Kelly Trammell is a partller with KPMG Pear 
Marn"ick 's Strategic Services (Houston. TX). 
ll'hich focuses 011 workgroup co111puti11g a11d 
sales-fo rce a11to111atio11. You can reach him 
011 the l11tem et or BIX at editors@bix.com. 
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connected. 

All applications are automatically configured for 

immediate use. It's t hat SIMPLE. 
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LIVE WIRE 
JON UDELL 

N ew England Telephone brought the 56-Kbps leased 
line this week: two pairs of copper wire that ter­

minate in BYTE's ground-floor phone closet. At th at 
point, the baton passed to Larry Graffam, our regular 
te lephone-wiring contractor. Si x years ago, Larry and I 
built BYTE's first twisted-pair LAN, and sometimes we 
still meet on the virtual border that Lies somewhere be­
tween te lephony and data networking. Today he's ex­
tending the new circuit to our third-floor computer room. 
" I don ' t know what a CSU/DSU is," he says. "Just tell me 
how to wire the jack." "Straight through on pins 1, 2, 7, 
and 8," I guess, trying to recall what worked when we 
connected the 56-Kbps X.25 link to BIX. The lights on the 
CSU/DSU (channel service unit/data service unit) flick­
er, but the link only sputters and won ' t catch. 

We perform the ritual scratching of heads, wiggling of 
plugs, and swapping of wire pairs, all to no avail. A call 
to MV Communications, our service provider, reveals 
that our box can answer, but not call , its remote partner. 
Larry troops back downstai rs and soon returns with the 
solution. The RJ-45 jacks he's used in the past for IOBase­
T pin out differently than the RJ-48 that New England 
Telephone brought. Larry installs the RJ-48 j acks, the 
CSU/ DSU lights up like a Chri stmas tree, and we have a 
Live dig ita l circuit. 

Along with the CS U/ DSU that serves as our site's in­
terface to a physical data network, we need a router. MY 
supplied a Livingston PortMaster, which I now fire up and 
connect via serial cable to the CSU/DSU. From an NT 
machine on a dial-up PPP link to the Internet, J ping the 
address that MY had confi gured into the router, and it 
responds. But does that address really correspond to our 
router? To find out, Ben Smith at MY 's Peterborough 
POP ( point of presence) verifies that the Internet pro­
tocol traffic that I ' m sending maps to the data circuit 
between there and BYTE. The router is on a li ve IP Link 
to the Internet, so MY can Te lnet into and configure 
the Elhem et interface we ' ll use to access the link. From 
its pool o f Class C addresses, MY fishes out one for us 
and assigns one of that network's 254 usable addresses 

likely start with a sing le machine 
running as both www.byte.com 
and ftp .byte .com . Late r, we 
might dedicate a machine to each 
of these services. and pe rhaps 
mirror services on additional ma­
chines. Howeve r, there are lots 
more LAN clients than servers, 
and the ques tion is how to get 
them onto the Internet. There are 
two schools of thought in thi s 
area: 

1) Public networking. This vision 
inspired the des ign of TCP/JP. 
Every node has its own globally 
unique lP address and can con­
verse on equal terms with all oth­
er nodes. But to label IP nodes as 
" hosts" betrays assumptions that 
predate LANs and desktop com­
puting. Hos ts that run Inte rne t 
services for users at terminal are 
nothing like Windows or Macin­
tosh hosts that nm their own TCP/ 

A new 56-Kbps 

link makes 

BYTE a full-

time Internet 

citizen. But a 

big question 

looms: Which 

rules of 

citizenship 

should we 

abide by? 

IP stacks and applications. These desktop systems are 
personal Internet endpoints on which users can deploy 
their own Gopher, FTP, or WWW servers. Slick, but 
can you expect everyone on your LAN to use these rather 
sophisticated tools well ? This crucial question leads to the 
second (and dominant) school of thought: 

2) Private networking. With a pri vate network , you set 
up gateways, firewall s, and routers that regul ate the in­
teraction of your LAN's clients with the outside world . 
Global peer-to-peer networking often isn' t the right choice 
for corporate LANs. Companies provide Internet ser­
vices, but most indi viduals don ' t rea ll y need those ca­
pabilities (at least not yet). This asymmetry dictates that 
corporate servers live either on or outside a defensive 

to the router' s Ethernet in­
terface. We' re up and run­
ning. 

-- ·----- -- --------- -- - - - - ---- NT's RAS (Remote 

Access Service) 

combined with a 

proxy WWW server 

is an innovative 

way for a small 

company to both 

export and import 

Internet services. 

Two Schools of Thought 
Now that we're operating 
a public Class C network. 
how should we use the re­
maining 253 IP address­
es? Of course, we will use 
one for every machine that 
provides WWW (World 
Wide Web), FTP, or oth­
er externa ll y v isible ser­
vices. At fi rst, we ' ll most 

An NT Gateway Between a Private Network and the Internet 

Ethernet 

Private IP addresses 

Proxy server: WWW, ftp, other 
; - LAN workstation 

Access: RAS 
Net1 : 10.20.30.0 Ne12: 192.1.1 .0 LAN 6= OS: OOS, Windows, Mac. other 

Application: WWW browser, mail, other 

Internet 

API: Winsock, other 
Stack: Any TCP/IP 
Access: Elhemet 
Network: 192.1.1.0 
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perimeter and that LAN clients li ve with­
in the boundaries. 

Public networking means that we dole 
out one of our 253 addresses to each IP de­
vice on our LAN, and we' re small enough 
to do that comfortably. Private networking 
means that we can use unregistered IP ad­
dresses, or none at all - two options that 
I' ve been exploring for a whil e. 

Instant Internet, No IP Addresses 
Performance Technologies ' Instant Inter­
net (see "Short-Order Internet Access," 
Jul y BYTE) is a network appliance: a box 
that attaches to the network. powers on, 
and solves a hard problem so quietly that 
you forget it ' s there. Instant Internet con­
nects LAN clients to the Internet by de­
coupling a popular Internet APl - Win­
sock- from its normal TCP/IP substrate 
and grafting it onto LPX. This setup is con­
venient because it does away with client 
IP addresses, and it ' s secure for the same 
reason: no exposure of LP addresses or on­
LAN IP traffic. 

Jn fact, the security angle is a bit subtler. 
Winsock is, after all , an implementation of 
the Berke ley sockets API , and its basic 
unit of connectivity is not the host but the 
port. For Winsock c lient applications to 

work, they have to create and attach sock­
ets to port s on hosts. In stant Internet uses 
a tweaked version of WJNSOCK .DLL to 
make thi s happen. 

The converse is al so poss ible: Inside 
servers could offer ports to which outside 
clients could attach sockets. For example, 
a LAN node ' s WWW server li stening on 
port 80 would answer connecti on re4uesL~ 
from outside WWW browsers that aim at 
that port on the Instant Internet box. To 

Ptcfcrcncc: 

prevent thi s. Pe rformance 
Technology blocks the in­
bound use o f s uch we ll ­
known ports, except fo r the 
SMT P port that you' d need 
to deploy an Internet mai I 
gateway on your LAN . 

NT Gateway, Private IP 
Addresses 
The fi gure "An NT Gateway 
Between a Private Network 
and the 1 nte rne t" on page 
I 03 shows the other so lution 
that I' ve tried. A multihomed 
hos t (o ne with inte rfaces 
to two or more networks) 
routes IP traffic between the 
Int e rnet and a pri vat e IP 
ne twork . O n the fi rst try, I 
pinged a remote host from 
the LAN but got no re ply . 
The NT box was the default 
gateway for TCP/IP clients 
on the LAN, so wh at was 
wrong? You guessed it: ad­
dressing. We' ve always used 
network address 192.1.1.0, 
the first Class C network, for 
i ntcrnal IP tests. 

Private use of this net­
work number is an Internet 
fo lk trad ition, and lots o f 
these netw orks touch th e 

WEIGHING THE ALTERNATIVES 

INS1 AN IN ERN ET 
Pros 
• Simple installation for NetWare (or Windows-over-

IPX) users 
• Secure-no IP on the LAN, inbound ports blocked 
• Works with any 16-bit Winsock application 
• Script support for dialer 

Cons 
• Non-Winsock TCP/IP applications break 
• 32-blt Wlnsock applications (e.g .. Netscape 1.1 for 

Win32) don't work 
• No ocal (i.e., LAN) use of TCP/IP 
• No non-Windows access 
• Client service only: can't run servers 

NT GA'FBWAY 
Pros 
• Less expensive if a Windows NT server is already 

in use 
• Secure-no inside unregistered IP addresses are 

exposed to the outside 
• Allows local (i.e., LAN) use of TCP /IP 
• Non-Windows systems (e.g., Macs) can use the 

connection 
• Can run servers (e .g., ftp and WWW) 

Cons 
• Requires a proxy server 
• Applications limited to those supported by proxy server 
• More complicated installation. even with DHCP to 

simplify addressing 
• No script support in RAS (Remote Access Service) 

offi cial Internet. lt' s likely that the ICMP 
( Internet Control and Message Protocol) 
packeL~ sent by my ping command reached 
the host, but to which 192. 1.1.0 network 
should the host reply? When there are du­
plicate addresses. IP breaks. 

server (an NT application ) to rel ay mes­
sages between inside clients and outside 
servers. Process Software's Purveyor is 
one NT WWW se rver th at offe rs thi s 
proxy capability. I installed it on a Digital 
Equipment Alpha machine running NT , 
pointed another machine's copy of Net­
scape at it (see the screen at left ), and­
Bingo !- the NT box instantly became a 
poor man's firewall . 

The mi ssing ingredi ent was a p roxy 

E3 
Using a Proxy 
WWW Server 

Point your browser at a proxy 
WWW server to get through a 

firewall or to hop from a 

I Mail and PJoxi.,. El 

private IP network to a public 
one. Be sure to ref er all the 
client-side services that you 
care about to port 80 on the 
server. If you aim Netscape's 

FTP client at the FTP port (21) 
on the server-something I 
tried-it won't work. That's 
because a WWW server isn't 

an FTP server. The WWW proxy 
handles all the protocols, so 

all the action's on port 80. 
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Appliance vs. Gateway 
I' ve tried both solutions for a few weeks 
on BYTE' s LAN. The table above sum­
marizes the pros and cons of each. Which 
is best? Sorry, but the jury is still out. We 
like Instant Internet because it gets results 
fas t- after just 30 seconds. you' re surfing 
the WWW. But a Windows-only solution 
ignores our Mac and Uni x users. And the 
!PX substrate complicates the use of in­
house WWW servers to manage private 
in form ation. You ca n sw itch modes by 
swapping WlNSOCK.DLLs on the fl y; I 
do this, but I don' t recommend it. 

A traditional IP gateway, including our 
NT so lution , requires a lot more up-front 
effort : TCP/IP stacks on every client , IP 



$697·00"' each 

EACH STOCK PHOTO LIBRARY 
INCLUDES 20,000 PHOTOS! 
• Corel Visual Database -

Search for specific images 
from the 20,000 photographs available 
using descriptive keywords 

• Full-Color Reference Manual -
Displays all 20,000 
photographs 

HUNDREDS OF 
INDIVIDUAL TITLES 
• I 00 stunning photos 

on each CD-ROM 

$17·00* each 

VOLUME SETS 
• 2,500 photos on 

25 CD-ROMs 
• Full-color 

reference guide "The creative potential is unbelievable." 
PC Week - Apri l 17. 1995 • 13 different volume 

sets available 

s129.oo* 
each 

"Corers Stock Photo Library may be the biggest 
bargain in multimedia content today." 
Syllabus Magazine - Special Edit ion, 1995 

Software Spectrum gives you all the convenience of 
toll-free shopping. Friendly, knowledgeable sales 
people who know more than just prices. Reliable 

technical support. Plus same-Oay shipping of 
orders received before 4:00 PM (Central) 

CALL TODAY. 
7 am to 7pm (Central) 

fl SOFTWARE 
I SPECTRUM 
1-800-824-3323 

·uss pus applicable taxes. 
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ALL COREL PROFESSIONAL 
PHOTOS INCLUDE: 
• Corel Photo CD Lab 
• Corel Mosaic Visual File Manager 
• Corel Artview Screen Saver 
• Corel CD Audio 
• Windows Wallpaper & Flipper 

• HIGH RESOLUTION • 5 resolutions from 
128 X 192 up to 2048 X 3072 
Each image is approximately 18 megs 
(uncompressed) 

• COLOR RJNCTIONALllY - 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) 

Also a1,ailable from Corel: 

FOR WINDOWS 

• 15,000 clipart images 
and symbols * 

• 500 fonts $64·00 · 
• 500 photos 
• 75 sound clips 
• l 0 video clips 
• A multimedia file manager 

S ATTENTION S 
PROFESSIONAL PllOTOGRAPHERSI 
lfyou arc .a profusion&I photographer 
inl'rrcncd in tming you1 photognphs 
published in the wortd's kading photo 
CD·ROM cotl«tion, pl".ase all Core l 

Corpor;ition at: 

1-613-728-0826 ext. 85080 

(!cOREL 
c.i ... 1w1uec1-
1-613-n8-0826ext. 3080 
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Unleash your 
Pentium/Alpha! 
Microway's NDP Fortran & CJC++ are the 
only 32-bit compilers which take full ad­
vantage of the Pentium and Alpha's dual 
nwnerics units. They run on DOS, UNIX, 
OS/2, NT and OS/F. To get RISC nwneric 
perfonnance from a Pentium or Alpha you 
need to schedule your code and use Su­
perscalar optimizations. In his Jan. '95 Dr. 
Dobbs article, S. Fried describes how to get 
35 megaflops from a Pentium using NDP 
Fortran. TI1e Alpha version ofNDP Fortran 
hits 88 megaflops numing on OS/F or NT 
systems or on DOS using Microway's new 
ISA add in card. Put our compilers or Pen­
tiwn, i860 and Alpha systems to work for 
you today. Call for white papers on Pen­
tiuin, i860, or Alpha Code Generation, 
OS/2 or our Pentium FDIV fix, now! 

i860/Pentium/Alpha 
Supercomputers 

BX Series Pentlum/Alpha/1860 Workst11tlons­
Microway's workstations and industrial PC's come 
configured with DOS, OS/2, UNIX, From .... $2195 

Gigacube®n1reetosixQuadPuters- Up to24 
i860's for $50K ! Computa tional Server mns N rS. 
NumberSmasher®-860 Up to 80 megaflops, 
does 1024 FFTinjust .9 ms, From .......... ..... $2995 

QuadPuter~860 Four40 MHz i860's plus shared 
memory equals 320 mcgaflops ... ... ............ . $I I 995 

ArrayPRO/XPTN-100/200meg3flops,400MB/Sec 
memory, 80 3nd 33 MB/Sec DSP Interfaces .... $8995 

Num~rSmasher~Alph11 100+ megallops-this 
ISA Supcrscalar add in card runs on DOS or UNIX. 
It uses TS links for parallel processing. From $5995 

NDP Compilers 
Microway's frunily of 32-bit compilers run on 
DOS, OS/2, NT, UNIX, and OS/F generating 
code for the Intel 386, 486, Pentium, i860 and 
DEC Alpha. 
NDP Fortran"' is a full F77 with complete 
VMS, F66, DOD, and MS ex1ensions. 
NDP qc++™ runs in K&R, ANSI and C++ 
modes and generates the highest quality 
numeric code of any 32-bit C compiler. 
NDP Poscal™ is a full ISO Level 0 translator. 
DOS releases includes VCPI, DPMI, NDPLink, 
VM, NDPLib and GREX-Microway's bit mapped 
graphics library. l11e 486/Pentium version adds 
486/Pentimn code generation, Clearview, the 
MGX vector graphics library, and DPMI DOS 
Box support for demand paging and GREX. 

386 Version 4.4 1... ........ .. ..... .. .. ......... .. .. ... $695 
Pentium/486 Version 4.5 .. ........ ... ... .... .. ... $995 

OS/2 releases use IBM Tools, take advantage 
of the IBM WorkFrame and include MGX 

386 ... ....... ......... .. ....................... ................ $595 
486/Pentium ............. .. ........ ...................... .$895 

Alpha NDP compilers start al.. .. ... .... ....... ... .. $795 
Call for UNIX, OS/F and NT pricing. 
NDP Fortran 90 extensions to NOP Fortnn ... $295 
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Private Communication 
In a Public World, $46 

by Charlie Kaufman. 

Radia r,e~man, 

and Mike Speciner 
PrentlCEHlall, 1995 

ISBN 0.13-06146&1 

Nuts-and-bolts explanations of all the important 

encryption and authentication regimes: what they 

are, why they work, and how they might not. 

Details on how NetWare, Notes, DCE (Distributed 

Computing Environment), and Microsoft networks 

implement security. All this, plus lots of laughs. 

addresses all around, and applications con­
figured to talk through proxies. But you 
can use Unix , OS/2, NT, or any capable 
OS on the multihomed host ( if the nec­
essary proxy has been ported to that plat­
fonn), and options are equally bountiful on 
the client side. The gateway also doubles 
as an Internet server visible to the outside. 

Traditional IP is truly powerful stuff. Of 
course, if we use it, we must decide wheth­
er clients get registered addresses or not. 
Is private networking an abuse of TCP/ IP? 
The experts who hang out in BIX' s lnter­
nel conference directed me to the RFCs 
(requests for comment) that frame thi s 
question. Details follow. 

RFC 1597 vs. RFC 1627 
RFC 1597. "Address Allocation for Pri­
vate lnternets," wants to reserve certain 
network addresses for duplicate use (see 
'' Reserved Private Networks, per RFC 
1597"). Primarily driven by the desire to 
conserve precious address space and ease 
the administrative burden of fP sub.net­
ting (see '' Linking LANs," December 
1993 BYTE), the authors also note that 
private addressing enhances security . 

Not so fast , say the authors of RFC 
1627, ' ' Network IQ Considered Hannfol." 
We should expand address space the right 
way, by means of lPng (see "Create More 
IP Addresses," April BYTE), not by vio­
lating the principle of unique addressing 
that's the foundation of the Internet. May­
be you don ' t need direct, network-layer 
connections lo the outside today, but you 
might well need them tomorrow. Apple 
found out the hard way. the authors say, 
when it had 10 renumber 5000 hosts. Why 
bother? "Apple, IBM, and Motorola could 
not collaborate as easily as they have lo [in 
order lo] produce the PowerPC without 
uniquely ass igned IP addresses." 

The process used to assign IP numbers 
is the crux of the issue. RFC 1597 argues 
that with an automated method-such as 
the DHCP protocol, in which clients boot 
up without numbers and receive IP ad­
dresses on the fly-you can easily switch 
between public and private addressing or 
synchroni ze two private domains. RFC 
1627, however, questions DHCP's matu­
rity and effectiveness. 

As an experiment , I had our DHCP 
server (an NT 3.5 service) move the block 
of addresses it manages. The NT clients 
caught on after a reboot, while Windows 
3.11 and 95 didn't. I scanned the INl files 
and registries but couldn't flu sh out the 
old addresses. This was on a Friday, and 
the leases on those addresses weren't due 
to expire until Sunday. So I took the week­
end off, and the problem fi xed itself on 
Monday. I later learned that you can break 
Win 95's DHCP leases with win i pcfg, 
and Win 3. ll 's leases using ipco nfig / 
r el ease. 

Obviously , DHCP works for us, and 
private networking seems easy, useful , 

Aladd in Systems 

Watsonville, CA 

(408) 761-6200 

fax: (408) 761-6206 

Handy Mac utilities most notably Desktop Shortcut, a 

utility that makes the Mac File Ope and File Save 

dialog boxes smarter. As we began cranking out images 

for the BYTE CO.ROM, these ialog boxes became a 

major bottleneck. Desktop Shortcut remembers recently 

used folders and last·known posirons in lists. Why 

can't Finder and Win 95 track this crucial context? 

and secure. But RFC l627' s argument is 
cogent. Business-to-business networking 
is on the way , and there's no point in 
throwing obstacles in its path. With that in 
mind, how should BYTE dole out its pub­
lic Class C addresses? One for a gateway, 
or perhaps one for every LAN client? For 
now. we' ll modify the first approach: just 
one address, and use a server connected 
only to the Internet. It ' II be safe sex for a 
while, until I've studied the security is­
sue more deeply . 

I Outfox the Devil 
The security tool named Satan probed our 
site in both the Instant Internet and NT 
gateway modes and gave it two thumbs 



Yes ma'am, 
you can drive those 
UNIX apps from 

~~~your PC now. 

XoftWare® PC X servers. 
The full-service solution. 

W 
here can you find a one-stop solution for desktop-to-UNIX connectivity? With XoftWare, it's 

all in one place. In fact, it's the only X server that connects all your Windows, Windows NT, 

DOS, OS/2, Macintosh and PowerPC systems to your UNIX destinations. What's more, it's 

built for speed (fasten your seatbelt!) and fully loaded with administrative tools. The result? An easy 

maintenance, IS-friendly X server with high-performance UNIX access from all your desktop systems. So 

why not take it for a test drive? Call us at 1-800-PICK-AGE (1-800-742-5243) 

or e-mail us at sales@age.com for your introductory copy. 

Ii age AGE Logic, Inc. 12651 High Bluff Drive, San Diego, CA 92130 

Tel: 619. 755. 1000 Toll Free: 1.800. 742.5243 East Coast: 1.800. 722.3702 
Fax: 619. 755.3998 e-mail : sales@age.com Internet: http://www.age.com 
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Save Disk Space 

• version PKZIP 2.0 
• PC WORLD PKWARE introduces the next generatlon of its award 

winning compression utility. PKZIP 2.0 yields greater 
perfonnance levels than achieved with previous releases 
of the software. PKZlP compresses and archives mes. 
This saves disk space and reduces file transfer tlme. 

Software developers! You can slgnlflcantly reduce 
WORLD CLASS product duplication costs by decreasing the number of 

disks required to distribute your applications. Call for 
AWARD Distribution License Information. 

Put Your Executables on a Diet 
Software developers! Save disk space and 
media costs with smaller executables. You can 
distribute your software In a compressed form 
with PKLITe Professional.• PJU.m Professional 
gives you the ability to compress files so that 
they cannot be expanded by PKLITE. This 
discourages reverse engineering of your 
programs, 

PKLltt Increases your valuable disk space by compressing DOS 
exeQtfable C.QCI! and .<:OM> flies by an average of 4~%. The operaHon or 
PKtrre hi tra~~ all you will notke ls more available disk spacel 
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up, for whatever that 's worth. But you 
can't find what you're not looking for, 
and l doubt the Unix networking culture 
that spawned Satan understands the Win­
dows networking conventions that Win 
95 clients and NT servers follow. 

Consider NetBIOS, the API and name 
service that enables file and printer shar­
ing, NetDDE, and remote admini stration. 
One night I added some NetBIOS-name/ 
IP-address pairs to Win 95 's LMHOSTS 
file (see "Wide-Area Windows Network­
ing ," January 1994 BYTE) and dialed up 
the Internet using RAS (Remote Access 
Service). I found that I could NET USE 
dri ves on the Internet server back at the 
office and even remotely edit its registry. 

You couldn't do that without my do­
main user name and password . But if you 
knew or guessed the name of the shared 
directory that I'd unintentionally left open 
to group Everyone, you could have plun­
dered it. That 's the kind of security hole 
that even Satan can't yet detect or climb 
through. 

I ' m pleased to report that the BYTE 
WWW site is coming along. We' re cur­
rently putting images on the next BYTE 
CD-ROM, and you can try out part of the 
January issue on-line to get a feel for how 
it will eventually look. I've indexed the 
text archive using EMW AC 's port of free-

EMWAC 
(European Microsoft 
Windows NT Academic 
Consortium) 
http://emwac.ed.ac.uk 

Follo Corp. 
Provo, UT 
http://www.folio.com 

Lotus Development Corp. 
Cambridge. MA 
http://www.lotus.com 

O'Reilly & Associates 
Sebastopol, CA 
(800) 998-9938 
(707) 829-0515 
http://www.ora.com 

Process Software Corp. 
Framingham. MA 
(800) 722-7770 
(508) 879-6994 
http://www.process 
.com 

WAIS ( Wide Area Information Service); 
used Folio's lnfobase WWW server to ex­
port a preex isting BYTE infobase to the 
WWW; and 1ried out the Lotus lnterNotes 
Web Publ is her. Also, I am findin g the 
WWW site useful as a channel for private 
communications between our home office 
and its satellites. 

Finally, BYTE' s original PC Unix serv­
er, reconstituted under BSDI 2.0 (thar1ks to 
Ben Smith), will be coming on-line soon. 
That will allow Ben and me to scope out 
how NT and Unix stack up as engi nes that 
power Internet sites and as platforms for 
WWW development. • 

Jon Udell (j11dell@bix.com) is BYTE'.1· ex· 
eel/five edirorfo r new media. 





The Gate-way to Japa s PC Market 
The Largest Piece of a Growing Asian Marketplace 

ORLD 
PC 
EXPO 
'95 

September 27-29, 1995 
Place: Nippon Convention Center 
(Makuhari Messe, Chiba, Japan) 
Organized by: Nikkei Business 
Publications, Inc. 
Support by: Ministry oflncemacional Trade and Industry 

(planned), U.S. Embassy's Foreign Commercial Service 

Collaboracion: Database Promotion Cencer, Japan 
Cooperation by: Nihon Keizai Shimbun, Inc., Television 

Tokyo Channel 12 Led. 

Reach over 50,000 members of Japan's 
PC community! 

I. Japan's first comprehensive PC exposition 
Covering a wide range of che lacesc PC-related products and 
cechnology - for all platforms. 

2. "Partnership Solutions Program" 
This program provides you wich an opporcuniry to meet your 
future partner in Japan. 

3. Technical Seminars 
High-quality seminars held aparc from che exposition will 
accracc high-level accendance. 

4. Organizer's exhibit zone 
Nikkei BP presents the state-of-che-art and future direction of 
PC multimedia . 

5. Extensive Promotion 
Expect high accendance chanks co promotion in Nikkei BP's 
PC publications and in ocher major media such as TV and 
daily newspapers. 
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Send Fax and Get Free Brochure Now! 

FAX. +81-3-5210-8285 
You will soon receive a FREE INFORMATION PACKAGE 

from Nikkei BP WORLD PC EXPO Managing Office 

(Please type or print) 

Company 

Department in Charge 
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Zi Country 

Tel. Fax. 
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Reserve 
Your Exhibit Space 

Today! 

For more information, please contact: 

Nikkel Business Publications America, Inc. 
575 Fiflh Avenue (20th Fl.) 
New York, New York 10017 
TEL. (212) 867-3414 FAX. (212) 867-3278 

Organizer: 

Nikkei Business Publications, Inc. 
WORLD PC EXPO Managing Office 
2-7-6 Hirakawacho. Chiyodn-ku, Tokyo 102,Japnn 
TEL. +81-3-5210-8393 FAX. +81-3-5210-8285 
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Send In the Clones 
Power Computing'& Mac-compatible system portends a good start 

for Apple's Mac OS licensing plans 

TOM THOMPSON 

H ere's the verdict: Power Com­
puting's Mac-compatible sys­
tem is as fast as an equivalent 

Power Mac, it 's less expensive. and it in­
cludes more goodies out of the box. Mac 
clones-finally- have arrived. 

Thanks to its Power Mac line, Apple 
has become the largest vendor of RISC 
systems. It sold 1,400,000 of them in just 
14 months. Equally as dramatic. Apple 
made an abrupt shift in its busine s strat­
egy. It licensed the PowerPC version of 
the Mac OS-considered one of the com­
pany 's crown jewels in terms of technol­
ogy-to other vendors. Several compa­
nies signed licensing agreements late in 
1994 or early thi s year. Power Comput­
ing began limited shipments of its Mac­
compatible systems in May and will be in 
full production by the time you read this. 

Back to th.e Basics 
Power Computing sell s three models of 
Mac compatibles: the Power 80, Power 
I 00, and Power 110. They use 80-, 100-, 
and 110-MHz PowerPC 60 I processors, 
respec ti vely. These computers closely 
match the hardware specifications of the 
Power Mac 7100 and 8100, with three 
NuBus s lot s, a 256-KB leve l 2 cache 
board. and a second display board with 2 

Inside the Power 100 

MB of video me mory , ex­
pandable to 4 .tvlB . (A low-end 
design that's the cou nterpart of 
the Power Mac 6100 is in the 
works.) Base RAM in all sys­
tems is 8 MB, expandable to a 
maximum of200 MB. There 's 
the usual gagg le of Mac 
1/0 ports: one ADB 
(A ppl e Desktop Bu s) 
for the mouse and key­
board: two mini-DIN-9 
Geoport connectors for 
modem, printer, and Lo­
calTalk network support; 
and an AUi (attachment 
unit interface) port for an 
Ethernet connection. Power 
Computing will also tailor a system's hard­
ware to meet your needs. 

Because the Mac OS is intimately cou­
pled to a number of Apple custom ASlCs , 
we expected to see littl e difference be­
tween a Power Mac and a Power Com­
puting system. We were thu mildly sur­
prised when we opened the packing on the 
Power I 00 system sent to us. Instead of 
the familiar mini-tower or pizza-box chas­
sis the Power Macs sport, Power Com­
puting uses a commodity baby AT form 
factor to house the system hardware. 

Other cost-cutting measure are evident. 
There 's no second plug connector on the 

system for power­
ing a monitor, but 
becau se today 's 
energy - s aving 

Wherever possible, th!! Power Computing 
design uses four·layer rather than six· 
layer cin:ult boards in the system. While 
four-layer boards require more real 
estate to construct a subsystetJl's 
circuits, the advantage Is that they're 
less expensive to manufacture. I.Just 
before the company went into 
production, the main logic board went 
from four to six layers to ease timing 
toleraaces, whic:h slowed the production 
schedule.) 

needed tD!iUpport a fue.slotcomp~. A 
four-layer video board occupies the 601 
POS (Processor Direct Slot! and sports 
both an Apple DB-15 and a PC VGA video 
connector. Ail the 110 subsystem 
controllers are crammed onto a board 
plugged into a proprietaiy 1/0 slot. Tlis 
board bandies the two SCSI buses lone 

monitors auto­
matically shut 
themse lve s o ff , 
thi s isn' t a big is­
sue. The built-in 
video port doesn' t 
use the kooky AV 
connector found 
on Apple Power 
Macs. In tead . it 
uses a s tandard 
DB-15 connector. 
This e liminates a 
lot of cabl ing 
headaches, but if 
you need to do 

A glance at the llllln Ioele board -'s 
a smattering Of Apple ASICs, the 601 
processor, and iocatlons for two addltloaal 
NuBus slots. If demand warrants It, Power 
Computing can add the extra connectors 
and a different NuBus controller chip 

fast Internal, one standard extemaiJ, lhe 
Bbemet and LocalTaik networtl 
connections, and the NuBus controller. If 
Power Con!pullng wants to change or 
enhanc:e an 1/0 subsystem, It requires only 
a modification to the 1/0 board. 

Finally, the 72-pln DRAM sockets are 
readily accessi.ble for RAM expansion. 
This isn't the case with the Power Mac 
8100. 

voice recognition 

or sound input, you' ll have to use a micro­
phone and the sound-inputjack, not an AV 
monitor. We had no problem connecting 
and switching an Apple 17-inch multiscan 
monitor to di ffe rent resolutions on either 
video port. 

In contrast to Apple 's policy, you get an 
extended keyboard (the one with the func­
tion keys) with the computer. There's also 
software claimed to be worth $900: some 
Bitstream PostScript and TrueType fonts; 
Now Software' s Now Utilities (system Ex­
tensions), Now Contact (a contact-list pro- · 
gram), and Now Up-To-Date (a group 
scheduler) ; FWB's CD-ROM Toolkit and 
Hard Disk Toolkit; Claris's Clari s Works; 
lntuit 's Quicken; Apple's e•World on- line 
software; and Insignia Solutions' Soft­
Windows 1.0. 

Test Run 
To check out the computer, we simply un ­
cabled one of BYTE' s Power Macs and 
plopped the Power 100 into its place. We 
reatttached the cables, copied the Power 
Mac's contents to the Power 100 via File 
Sharing, and began working. 

The usual applications worked flawlessly : 
Photoshop 3.0, Illustrator 5.5, Mac Write 
Pro I .Ov4, Excel 5.0, and cc:Mail 2.2. We 
were able to use all sorts of tem1inal software 
(e.g., America Online 2.5 .1 , AppleLink 6.1 , 
and SITcomm 1.0. 1) to maintain on- line 
contacts and successfully download and up­
load files. The Power 100 had no problems 
faxing manuscripts to authors using Global 
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Village' s One World fax server. The usual 
army ofExtensions worked perfectly (e.g., 
ATM 3.8 and Now Software's Super­
Boomerang and WYSIWYG Menus). 

We had a bad moment auempting lo ac­
cess image tiles from an Apple QuickTake 
150 digital camera until we realized the 
problem was a missing codec Ex tension 
file . Developers will be pleased to know 
that Metrowerks Code Warrior 1.2.2 (aka 
CW6) works on the Power I 00, as well as 
Jasik Designs ' low-level PowerPC debug­
ger. For quality time, Bungie Software 's 
Marathon-a game more complicated and 

.Power100 
wit.h a 100.MHz. 601 
·processor, 16 MB of 
RAM, a 1-GB hard drjve, a 
quad-speed CD-ROM 
drive, an extended 
'keyboard, and bundled 
software .... $334S.97 

tou g her than 
D oom-ran 
without a hitch. 
In short, every­
thing on an Ap­
ple Power Mac 
ran on the 
Power I 00. Not 
surpri s ingly , 
the BYTE na­
tive and appli­
cation bench­
marks revealed 

few differences in per- ,....,.. .... .._ ____ ___ _ _____ ___. 

formance between the 
Powe r I 00 a nd the 
Power Mac 8 I 00/ I 00. 

We can' t state it any 
clearer: Power Comput-
ing has successfully o.o o.25 0.5 .75 1.0 1.25 
replicated the Power • PowerMac 0100/100 1--- --- - --- --- ------' 

Mac . Thi s speaks • Power 100 On the 10 BITT native performance benchmar11 tests, 
well for the com pa- ______ .. the 100-MHz Power 100 provided perfonnance nearly 

ny ' s engineers and Identical to that of a 100-MHz Power Mac 8100/100. On two tests, the Power 100 
for the nascent Mac showed faster floating-point performance-due to the Improved math library In 

System 7.5.1, not to system differences. Here we show Just the Integer and floating­
OS licensing market. point Indexes derived from the 10 tests. Results are Indexed; higher numben 
We are concerned Indicate better performance, and a Dell 90-MHz Pentium= 1. 

that Power Comput-
ing might not be able to make enough sys­
tems to meet demand or might compro­
mise quality to ship systems. However, 
the company stands behind its work with a 
30-day money-back guarantee and a one­
year warranty. 

At the time of this wri ting, Power Com­
puting' s prices were lower than those of 
equivalent Power Mac systems, ranging 
from a difference of $800 for a Power I 00 
versus a similarly equipped Power Mac 
7100/80 to only a $236 difference between 

a Power 11 0 and a Power Mac 8 100/110. 
If your comput ing needs are modest and 
your budget is tight, you might look at the 
Power Mac 6100/66, fo r which Power 
Computing has no counterpart . • 

Tom Thompson is a BYTE senior technical 
editor at large with a B.S.E.£.from the Uni­
versity of Memph is. He is also an Associate 
Apple Developer. You cc111 reach him 0 11 Ap­
p/elink as T. THOMPSON or on the Inter­
net or BIX at tom_thompson@bix. com. 

Now PC users on a 
Unix network can 
have a Windows-style, 
Windows-fast & easy 
interface to Internet 
and Unix email. 

EMBLA is available now for just $99. 
Call one of the resellers listed 
below to order. For more 
information, contact ICL 
ProSystems at: 
marcomms@pro.icl.se 
http://www.pro.icl.se Just use EMBLA 

and you'll see email 
couldn't be easier. 
• It's Windows "drag 
& drop" simple 

• Remote users - save on your phone bill! 
You can select and download on ly the 
mail you need. 

• Supports MIME, IMAP & standard 
Windows socket APL 
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UniDi~ software.net J.P. Brown11n canadal 

800-755-8649 800-617-SOFT 416-494-0472 
sales @unidirect.com hllp:/lwww.sof1Ware.net davef%jpbrown @uune1.ca 

Circle 140 on Inquiry Card (RESELLERS: 141). 
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Five-in-One Peripherals 
New multifunction PC peripherals fax, scan, print, 

and copy, all for under $1000 

G. ARMOUR VAN HORN 

VV hen Canon, Ricoh, Okidata. 
and Xerox released multi­
function peripherals a few 

years back, they seemed like a great idea: 
Tuck your fax machine, copier, printer, 
and scanner into one tidy box. The new 
units were spiffy , sexy, expensive- and a 
compl e te marke tin g fl op. In a turn of 
events, the MFP (Multifunction Peripher­
al) is back with a vengeance, fueled by the 
grow ing SOHO (S ma ll O ffice/H o me 
Oflice) market and by new product launch­
es from major manufacturers . 

This review examines four new M FP 
products aimed by both price and func ­
tion al the SOHO market. Brother, Canon, 
Hewlett-Packard, and Lex mark each pro­
duce computer-controll ed multi functi on 
machines that offer five functions: plain­
paper fax, PC fax , printer, copier, and scan­
ner. These units and their software dri vers 
rely on the PC's paralle l printer port (a 
speed advantage), and Windows- based 
interface software. Each li sts for between 
$ 1000 and $2000, but all carry estimated 
street prices be low $ 1000. 

Start with Plain Paper 
As a rule, a multifunction device requires 
less space, power, and capital in vestment 
than individual components, which is why 
they make sense for a small office (or any 
office). A single device, smaller than most 
laser printers, an MFP connects to your 
PC usua lly with only a single cable, and 
re places five pieces of o ffi ce equipment 
in the process . 

The current and defining generation of 
MFPs work by splicing your computer into 
the logical heart o f a pl ain-paper facsimi ­
le unit. Through software, your computer 
control s each of the components- a fax 
machine, copier, scanner, printer, and fax 
modem-as individu al peripherals. 

Because they' re deri ved fro m pla in­
paper fax produc ts, the fo ur MFPs pre ­
sented here perform best as fax machines 
and printers. Scanning and copying capa­
bilities are not yet up to snuff. SL.ill missing 
fro m the equation is some fom1 of ordi­
nary data transmission capability in the ir 

modems, which remain fax-only items. 
We found the four MFPs to be exce l­

lent stand-alone plain-paper fax machines 
with full feature sets ( peed d ia ling. onc­
to uch di a ling, b roadcas tin g, and aut o 
redial, to name a few). Each one scans al a 
minimum of 200-by-200 dpi resolution. 
If you choose to print all incoming faxes, 
the computer can be turned off or d iscon­
nected without interferin g with the MFP' s 
operation. All four have memory to sto re 
incoming faxes when the computer is not 
ready to accept the files on disk or to queue 
up outgoing faxes. 

All the units have the option to print 
incoming faxes at 100-percent size on Je t­
ter. legal , or A4 paper. and can also auto­
reduce incoming faxes to fit on leller-size 
paper. This last option is necessary with 
a sheet-fed fax machi ne. since most faxes 
are sent on letter-size sheets. With the ori­
gin and time header adding about a half 

inch to the top of the received page, with­
out an auto-reduce feature. the bottom hal f­
inch of the fax would be lost. 

Windows Preference 
Anyone who has suffered the mind-numb­
ing exe rcise of programming a standard 
fax machine from its front pane l will wel­
come the opportunity to enter all of those 
settings fro m a we ll-des igned Windows 
interface. MFPs also allow you to save the 
fax confi guration to the unit with a sing le 
c lick of the mouse. As you may imagine , 
it 's far easier to enter your company name 
(s tation JD) from the keyboard instead of 
p ick ing one lette r at a time from a tiny 
LCD menu . Although a ll four units are 
capable o f thi s convenience, Canon 's cur­
rent software does not ye t support it. 

Rea l estate and law offi ces are exam­
ples of businesse that need to maintai n a 
record of outgo ing faxes, and all these 
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systems provide fax logs. Lexmark' s MFP 
take thi s process a step further with a 65 
percent-reduced image on the first page 
of the transmission report. If you send 
faxes without cover sheets, thi s feature 
puts the first page of your correspondence 
directly on the deli very receipt. 

Function Center is based on laser rather 
than ink-jet technology. It shares the same 
engine as the Brother HL630-a 300-dpi, 
6-ppm personal laser printer that carries a 
street price of roughly $400. As a result , 
the MFC-4500ML's output is slightly 
superior to the ink-jet MFPs, and operates 

These units are 
particularly adept at 
converting from print 
re so lution s (300 or 
360 dpi) to the com­
mon fax machine res­
olution (198 dpi). Not 
surpri singly, all four 

ll!WllP!• much faster. Howev­
er, the Brother's in­
stallation process 
might di scourage 

~ some technically chal­
lenged customers. 

exhibited the occa- ""' 
sional vertical artifact i_.:::o:::__-"'---"==:.:::._,""-"==:::.:..=--""-=i 

With no coordinat­
ed installation docu­
mentation, you need to 
rely on a manual that 

when accepting input from standard fax 
machines. Each of these machines also has 
enough built-in memory to scan in a page 
in one swift pass, and the image is easily 
transmitted from the MFP' s memory to 
your computer. 

For Your Convenience 
Because much of their work consists of 
computer-generated documents, many 
small offices never bother with the ex­
pense, maintenance, and space require­
ments of a full- size copier. The copying 
capability of an MFP, though limited com­
pared to a conventional copier, is a true 
convenience. Making a copy is simple: 
You slide the document in as if you would 
a fax, and hit the start button. These MFPs 
can use their memory for limited colla­
tion, too. The Lexmark Medley goes a step 
further and offers to send a copied page 
as a fax to one of your stored telephone 
numbers. 

MFPs produce copies with roughly the 
same level of quality as a fax machine. 
When producing copies, none of these 
units can accept bound material. Pages 
must go through one at a time into the 
sheet-fed scanner. While they ' re not full ­
featured scanners, both the Brother and 
HP MFPs allow reduction, and the Brother 
also enlarges copies to 150 percent. 

Scanning at a course 200 dpi lets these 
units perform fast scans at a convenience 
level of quality, and the Lexmark Medley 
scans at 300 dpi. Major OCR packages 
support 200-dpi scanning, and all four 
MFPs have the 20- to 30-pagc document 
feeders that lend themselves to thi s task. 
Each of these units can scan a stack of 
pages to your computer rather quickl y. 

Brother MFC-4500ML 
Unlike the other MFPs in thi s compari­
son, the Brother MFC-4500ML Multi -
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describes four MFC models of various 
configurations, along with a second man­
ual for an item called the Missing Link­
an interface box with a cable and software 
that gives your PC control of the MFC-
4500ML. While the Missing Link is in-
cluded as standard equipment with the 
MFC-4500ML, it 's an option for other 
members of the MFC tine. However, con­
fusing the issue, you must install it as an 
option. Also, the MFC-4500ML required 
more physical assembly than any of the 
other test units and at least double the set­
up time. 

Further compounding the installation 
process, the MFC-4500ML requires both a 
parallel and a serial connection to the host 
PC. The parallel port poses no problem, 
but it' s not always easy to find a free ser­
ial port on a Windows system.You may 
end up needing to reassign serial port 
addresses and intem1pts. 

The dual-port design does offer advan­
tages once you clear the installation hur­
dles. As you scan a document to disk 
through the serial port , a lengthy docu­
ment can print to the 
laser printer through 
the parallel port. An­
other nice touch is the 
ability to print while 
fax ing or copying. 
Also, because the 
MFC-4500ML uses 
the parallel port in a conventional manner 
for printing purposes, you won' t encounter 
hardware conflicts wi th software that 
requires dongle-based copy protection. 

Once installed, the Brother software was 
consistent and intuitive, and the print qual­
ity was sli ghtl y better and significantl y 
quicker than its ink-jet competition. The 
scanning process, though simple, produces 
acceptable quality. Once it was properly 
installed and running, everything fe lt right 

on this attractive and sturdy system. It 
should be the first choice for an office that 
already has a color ink-jet printer. 

Canon MultiPASS 1000 
The MultiPASS 1000 is the newest and 
most complete member of Canon 's multi­
function peripheral family. Based on 
Canon ' s 360-dpi BubbleJet printer, the 
MultiPASS boast six functions. However, 
the sixth function is just the telephone 
handset. (Among the four rev iew units, 
only the HP doesn't provide a handset). 
Canon's software, however, offers some 
unique telephony functions, such as the 
ability to play a tune during hold mode. 

We received a prerelease version of the 
Canon MultiPASS 1000 and several up­
dates to its componentry throughout the 
testing process. The final release is sched­
uled for mid-June. Not surpri singly, we 
ran into some problems. The inability to 
cope with Traveling Software' s drivers for 
LapLink was one software shortcoming. 
Another involved problematic TlFF fil es 
produced by the scanner-they opened in 
Photoshop 3.0, but not in version 2.5.1. 
They also opened in Paint Shop Pro 3.0, 
but not in Corel PhotoPaint 5. Hopefully, 
Canon has worked these problems out. 

For some, the Canon MFP' s lack of 
gray-scale printing or scanning will rule 
it out. The scans this unit produces were 
also more blocky in appearance than those 
from the other MFPs. Despite the 200-by-
200 dpi rated scanning resolution, there 
was less detail in scanned type. 

The bundled software, Desktop Man­
ager for Windows. works as a printer and 
scanner driver. It also provides additional 
functions, such as inboxes (fax and scan), 
outboxes (fax and print), phone books, dis­
tribution lists, and a fax viewer. 

The MultiPASS 
I 000 uses a paper 
cas se tt e s imilar to 
those found on most 
laser printers, which 
seems to be a logical 
approach to handling 
blank paper. Howev­

er, thi s dashes any hope of usi ng a vari ­
ety of paper . izes, since it only accommo­
dates letter or legal-size paper. 

While the Canon MultiPASS 1000 is 
well built, and des igned around a print 
engine with a huge installed user base, we 
cannot yet recommend it until we test 
finalized software. Assuming all problems 
are corrected in the final product, Canon 's 
latest MFP still offers little additional func­
tionally over the HP OfficeJet LX. 



MULTIFUNCTION FEATURES 

Unit 

Price (MSRP/street) 

Fax memory 

Brother 
MFC·4500Ml 

$1899/$999 

Canon 
MulllPASS 1000 

51480/$799 

(received fax pages) 20 70 

Hewlett-Packa rd 
Offi celel LX 

$959/$799 

24 

Lexmark 
Me dley 4x 

S999/S899 

60 

Hewlett-Packard OfficeJet LX 
By adding a set of printer 
control buttons to a good fax 
interface, HP set a new 
s tandard for easy-to-use 
front panels with their orig­
inal OfficeJet multifunction 
device. The new OfficeJet 
LX is the same hardware, 
but with new software that 
adds scanning and conve­
ni e nce copying abilities. 
Owners of the older Office­
Jet can upgrade for $ 119. 

y i' i:i~i.------J.:!N_. y·-------------------'-------~----' 
9600 9600 14,400 

200x 00.. 2 x200 300 
y y y 

N N N 

6 "3 
200 100 150 
30,_~-~-- 20 20 

100%only 70-100% (6 settings) 100% only 

The unit is based on the 
ink-jet print engine of HP' s 
DeskJet 520 printer, which 
provides 600-by-300-dpi res­
olution plus image enhance­
ment. Print quality matches 
that of a good ink-jet printer, 
but is not as good as th e 
Brother MFC' s laseroutput. 

, ~~'"""':=!-'==~ ··"'-~--""""'-"""~==-"'""'""--~1ru!ra.~e~1 -~- P--S.rallel rat lei 
Handset Y 
Umnstaller y 

The ease of se ttin g up 
HP' s OfficeJet LX set the 
standard in our testing of the 
current group. Clear docu-

• OCR software option available .. 200 x 400 dpi interpolate 

mentation helps insta ll the various paper 
trays you must attach to the base unit, and 
mechanical setup was straightforward. Un­
like the 0U1er MFPs, HP compiled the doc­
umentation in a single volume, which dra­
matically simplifies setup and installation. 

The sole problem we encountered sur­
faced when the software seemed to detect 
the presence of a DLL used by Polari s' 
Packrat, which had been installed and sub­
seq uen tl y removed. HP tech support 
he lped us solve this proble m , and it 
shouldn ' t affect many users. 

lems it encounters, such as an unplugged 
printer cable. 

Apart from what seem like flimsy paper 
trays, U1e OfficeJet XL lives up to tl1e qual­
ity expected from its HP label. Thanks to 
HP' s aggressive marketing, supplies for 
thi s unit should be bountiful for many 
years to come. 

Consistent operation, universal avail­
ability of service, and impressive faxing and 
scanning capabili ties make the OfficeJet 
XLa safe, if uninspired, choice in an MFP. 

Eclipse Fax SE software handle the PC- Lexmark Medley 4x 
controlJed faxi ng and scanning admirably. As the most stylish MFP of the group, it 
For example, if you set fax output as the de- come as no surprise that Lexmark' . Med­
fault Windows printer, sending faxes and ley is also the first multifunction machine 
adding des tinations to the phone book that prints in color. It uses the same color 
be<.:omes an intuitive process. Despite a low ink-jet engine and 150-sheet paper tray as 
200-dpi canning resolution, scanned text Lexmark 's ExecJet Uc prin ter. IL prints at 
has nearly the same quality as that from the an impressive 600-by-300 dpi resolution in 
300-dpi Lexmark Med- ........... monochrome mode, 
ley and should meet the and at 300-by-300 dpi 
criteria for OCR pur- reso lution in co lor. 
po es. Other features that set 

HP' s OfficeJe t LX 5 mb'.Qfu it apart are a 300-dpi, 
Manage r utility pro- 5" f'DIIIEta 6-ppm scanner and a 
vides two-way com- i:5 Co • 14.4-Kbps fax modem. 
1nunication with the O ~cr:i f]:J A nice touch is th e 
hardware, so that you get the elegant text­
and graphics-based status and e rror re­
porting that' s standard wi th new HP print­
ers. The software checks tl1e status of the 
unit at start-up and al frequent interva ls 
from within Windows. It reports any prob-

mall pop-down tray that feeds business 
cards into the scanner. 

There are three models. We tested the 
4x, which has the handset that the 4c 
doesn ' t, but comes without the battery 
backup feature and color ink cartridge that 

N y 

N N 

the 4sx has. Lexmark did supply color ink 
cartridges, however. The Medley produces 
co lor printing of reasonable quality, and 
is useful for producing both charts and 
basic graphics. Printing a 1024-by-768 
screen capture image requires about two 
and a half minutes and the results closely 
match the screen colors. Naturally, more 
complex images take longer. 

The co lor-printing mode is strictly a 
printer function, and remains inactive when 
receiving faxes. Separate ink cartridges arc 
used for monochrome and color printing, 
and Lex mark gave the Medley a clever 
socket, which conveniently stores whichever 
ink cartridge is not in use. Since you' re likely 
to use tl1is printer in monochrome mode for 
receiving faxes, and in color mode for print­
ing, the storage socket keeps the unused car­
tridge from drying out. 

Instruct ions are c lear and setup was 
quick-less than 30 minutes, including 
oftware installation. Again. it would have 

been even easier if software and hardware 
were documented as a single item instead 
of two . eparate products. 

Lexmark offers the only MFP software 
that does not require a place in your Win­
dows Start-up group. The Medley's Fax Syn­
ergy software loads and remains in mem­
ory the first time you send a print job to the 
fax option. Similarly, Lexmark has its own 
print queue manager for spooling to the 
printer, much like Print Manager, except 
that it places no demands on your PC unti l 
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you access one or its functions. Annoyingly, 
Lexmark· s fax software simply cannot 
remember where it keeps the phone book 
files. Rather than navigate to the Medley 

._.MFC"14500ML Muftl.Fun_c:tlon Center 
Brother International Corp. 

· Somerset, NJ 
(BOO) 284-4357 
(908) 356-8880 ext. 4506 
fax: (908) 764-4493 
·ctrcle 1068 on the Inquiry Card. 

MultfPASS 1000 
Canon 1J.S.A, Inc. 

' Lake Success, NY 
l800) 8284040 
Clrcle 1069 on the Inquiry Card. 

Offic:eJet LX 
t;tewlett·Packard Co. 
·santa Clara, CA 
(800) 752-0900 

. (208) 323-2551 
Clrcle 1070 on the Inquiry Card. 

Jitedley 4x 
: Lexmark lntematlonal, Inc. 
Lexington, KY 

4(860) 358-5835 
• (606) 232-2000 
fax: (606) 232-2380 
Circle 1071 on the Inquiry Card. 

directory for a phone 
book, it's almost always 
simpler and faster to type 
in the recipient ' s name 
and fax number. 

Overall, the Medley 
is an impressive prod­
uct. When visitors came 
through the office during the MFP eva lu­
ation process, the Lexmark Medley's de­
sign earned it the most compliments. 

Real Benefits 
Above all else. these multifunction units 
are plain-paper fax machines. and they 
handle that chore with the same speed and 
flexibility as stand-alone plain-paper fax 
units that currently sell for $500 to $600. 
While no single one matches the speed, 
quality. or paper handling capabilities of an 
office laser printer or dedicated office 
copier, they all handle small , simple jobs in 
both categories with relative aplomb. 

The real benefi t of MFP ownership is the 
fle xibility that PC-based software adds to 
the computer-fax equation. Even in ourwell­
equi pped test environment-three laser 

printers, a stand-alone fax 
machine. two scanners, a 
fax/modem card in every 
computer, and a copying 
service across the hall 
(open during business 
hours)-each of these 
machines would add 

appreciable flexibility to our workday. In 
less generously equipped offices. any one of 
these units would quickly make a consid­
erable contribution. 

For an office already equipped with a 
color ink-jet printer, the choice is a toss-up 
between the Brother for its faqer, high-qual­
ity laser printing. and the HP for its univer­
sal support. software. and lower price. For 
those who already own basic monochrome­
printing equipment, the Lexmark is the clear 
choice for its color capability. • 

G. Armour Van Hom works as a pmductio11 
artist and as a co11.mlw11t and writer 011 e/ec­
trm1ic imaging and prepress. His st11dio is 
located 011 Whidbey fs/a11d. 11orth11·est of 
Sea11le. You can reach him 1111 the /11tem et 
or 13/X at \'(/n/10m@hix.co111. 

HUNT FOR UNIX TOOLS 
UniDirect scouts for PC to UNIX connectivity tools! 

Troubleshooting LANs/WANs Using All Your lime? 
Observer and Analysl/Prolic are Microsoft 
Windows based LA N lrouhleshooting tools and 
protocol analyzers. With Observer or Analyst, you 
can view your LAN more clearly, see network traf­
fic in real lime and. with this new information, 
make nclwork decisions hased on facts. 

FREE Eval Copy Observer Unlimited 
Network ONLY 5459! 

• SAVE HOURS OF NETWORK TROUBLESHOOTING TIME 
• Graphical reo~lime long/short term bandwidth ulilizolion 
• Stotistic.s by station, protocol, or pocket size dislnbulion 
• AutCHliscover nelwork addresses, outCHJlios Novell 

names and TCP /IP addresses 
• Packet capture decodes with pre- and post./ieiJder fihering 
• Review Ethernet ond Token Rmg vilol sign displays 

(braodcos~ hard/soft errors, etc.) 
• Triggers & Alarms: activate messoge windows, 

coptures, logs, or exec external progroms 
• Filter by prolocol, suil-protocol, or user defined 

sequence offse~ 
• Delee! du~icole IP addresses 

• Chart TCP /IP nelwork usage by telnet, ftp, NFS, ond 
LPD/ LPR 

• Fulf1 decode TCP /I P. IPX/SPX, NetBIOS, NetBfUI, 
NetBIOS over IP. ond Appletolk 

• Use Networe Discoverer to mop your Nelwore LAN and 
to chart ond display Nelwore lreiids 

• Software-only MS Windows solution · no additional 
hardware required 

• Hove Ethernet and Token Ring support 
• Use VxO Windows d1ivers for NOIS and 001 
• 20% the cost of comporoble product> 

,/ Anolyst/Piobe for mul ti-segment LANs 

Low-Cost PC·to­
UNIX Networking! 
TinyTE RM 
Plus from 
Century 
Software gives 
you complete 
connectivity 
with a vruietv 

1fPM 

of emulation. modes. TCP/IP, 
LPRJLPD ptinter sharing, 
FTP file transfers, NFS option 
and more! Ask about our 
Windows 95-to-U 1IX 
connectivity solutions! 

5 PC copy only S279 

1-800-613-1683 Where tlw. c~ 
World Cotu1ects to UNIX UniD~ 

WebSite: http://www.unidirect.com •fax 714-707-3095 • ph 714·453-2999 • AD9001 
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Software la41MW1 

Foxy Move to Client/Server 
FoxPro may come to rule the desktop henhouse with new object­
oriented client/server tools, but bigger predators await 

DAVIDS. LINTHICUM 

I n the late 1980s, Xbase tools, 
such as dBase, FoxPro, and 
Clipper, ruled the desktop. 

They delivered an inexpensive so­
lution for many small single-user 
and multiuser database applica­
tions. Then came the cl ient/server 
model and mechanisms for sepa­
rating the database and interface 
processes using object-oriented de­
velopment tools. While sales of 
client/server tools flourished, legacy 
desktop DBMS tools fe ll behind in 
capabilities and popularity. 

- Iii Databa1e1 
- 0ibraty 

llm Tables 
~ local Views 
@> Remote Viewa 
ti' Connections 
91 Stored P1ocedutes 

l!Iil Fute Tables 
@Que1ies 

<> l!!il Documents 
I\ Clan libraries 

<> 8J Code 
<>Ilia Othe1 

But Microsoft's Visual FoxPro 
3.0, an upgrade of Fox Pro fo r 
Windows (itself a Windows implementa­
tion of FoxPro for DOS), fi ghts its way 
into the mainstream database too l market 
with RAD (rnpid application development) 
capabiliti es, object-o riented and event­
dri ven development, and integration with 
other technologies , such as OLE 2.0 and 
MAPI. As a bonu., Visual FoxPro's data­
base server connections prov ide a scalable 
migrati on solution for existing FoxPro ap­
plicati ons, and they make FoxPro a true 
cli ent/server tool. The big questi ons: Can 
FoxPro meet the needs of exi sting FoxPro 
developers while adding enough features to 
attract new users? And can it thrive in the 
crowded database tool market? 

Visual Features 
If you' re already a Fox Pro programmer, 
you' ll be happy to know that Vi sual Fox­
Pro can now access most standard Win­
dows-based events, and the FoxPro 

with Vi sual FoxPro 
invo lves fo ur major 
components: The Pro­
ject Manage r. th e 
Database Des igner, 
the Visual Class Designer, and the Forms 
Designer. Although the components them­
selves are straight forwa rd , the way the 
components interact is not. 

The Project Manager is the master con­
trol unit that lets you acces all applica­
ti on components. In the world of Visual 
FoxPro, a project is a collection of fil es , 
data, documenLs, and FoxPro objects. From 
the Project Manager, you can access ap­
plication components using an outline view 
1hat you can expand or collapse at will 
(see the screen above left). 

Visual FoxPro's Database Designer dis­
plays all tables. views, and relationshi ps 
for your database. You can create a graph-

language is fully object-oriented. 
These new capabilities finall y bring 
Fox Pro in to the world of true Win­
dows applications development. We 
looked at the developer-oriented Pro­
fess ional Edition. Microsoft also sells 
a less-ex pensive Standard Editi on 
that lac ks developm ent too ls fo r 
things like brows ing classes and cre­
ating executables. For existing Fox­
Pro sites, Visual FoxPro can run ex­
isting FoxPro for DOS and FoxPro 
for Windows applications. 

VISUAL FOXPRO STRENGTHS 
• Fully object-oriented development language 
• 16- or 32-bit operation 
• Upsizing Wuard converts databases to SQL Server 
• Tools for upsizing to client/server 

.. . AND WEAKNESSES 
• limited code-generation features 
• No advanced data dictionary or integrity features 
• Limited connectivity to third-party database servers 

Building database applicati ons 

Visual FoxPro 's Project Manager (left) is the 

master control unit that lets developers access 

all application components, including files, 

data, documents. and FoxPro objects. The 

Database Designer (bottom) displays all tables . 

views. and relationships in a database 

application . You use the Database Designer to 

create a graphical database schema. 

ical database schema using an interface 
that resembles a CASE tool. You add ta­
bles to the: Database Designer and link the 
tables graphica lly by dragging and drop­
ping one dawbase attribute onto another 
(see the screen above right). With the 3.0 
release, FoxPro can use more data types, 
including currency (where it rounds to four 
digits to eliminate rounding errors) , SQL­
style date and time, and binary characters. 

Visual Fox Pro uses a metadata reposi­
tory cal led the Database Container that con­
tain. in formation about all related tables, 
local views, remote views, and connections. 
When you open the Database Container, all 
connections created for the database take 

effec t, including local views, remote 
views, stored procedures, tables, and re­
lationships. When you set relationships 
or other database properties inside the 
Database Container, they exist th rough­
out the entire application. 

Clicking on Tables Properties in the 
Database Designer opens a dialog box 
where you set table-level validation 11.1 les 
that will be in voked whenever you add 
a record. You may also specify triggers 
that execute during inserts, delete., and 
updates. You can set indexes as primary , 
candidate (an attribute in a relation that 
may serve as a primary key), unique, or 
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American Made 
Steel Chassis 

Computer or RAID 
Applications 

- Rugged all -stee l constructi on 
- Designed for FCC certification 
- Easy assembly and service 
- Full line of models and sizes 
- Competitive prices 
- American made redundant power 

supplies, re movable disk dri ve 
modules, RAID controllers, 
Passive Back Planes in stock! 

Call NOW for info rmation 
and FREE color catalog 

1-800-394-4122 
VISA & MasterCard accepted 

Same day shipment ! 

Designed. 
Mnnufacturcd. 

Guaranteed by: 

CALIFORNIA 
P C PRODUCTS 

408-638-9460 
205 Apollo Way - Hollister, CA 95023 
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regular (legacy). Trig­
gers and index expres­
sions can access stored 
procedures in the data­
base contai ner. More­
over, Visual Fox Pro is 
lransaction-oriented; it 
lets you defin e the be­
gin ni ng and end of a 
tra nsac tion, as well as 
ro ll back to the beg in­
ning. 

Visual FoxPro's Class Hierarchy 

Box 
Combo Box 
Command Button 
Control 
Customs 
Ed l t Box 
Header 
Image 

Container 
Formset 
Form 
Grid 
Col um n 
PageFrame 
Page 
Too l bar 

Objects by Design Visual FoxPro has two primary types of classes: containers and controls . 

The new Visual Forms Containers can contain other objects and allow access to objects 

Designer bundles the contained within them. Control classes do not allow manipulation of their 

controls you' ll need for internal components. Manipulating objects requires identifying their place 

a Windows applicati on in the container hierarchy: a form control , for example. wou ld first be 

f . Id 1. referenced through the form set and then the form. (e.g., entry 1e s, 1st 
boxes, and check boxes). You can align about how to access da1a that resides on 
objects using a Layout toolbar. and easil y a remote database ervcr. For each con­
bind objects and data using the graphical 
Data Environment Designer. You create 
forms by dragging and dropping field. and 
co nt ro ls. Th e Vi sual Forms Des igner 
works wi th Visual FoxPro objects. so you 
can save groups of objecL5 created in fom1s 
as a class fo r use elsewhere. 

The Visual Class Designer, a clone of 
the Visual Forms Designer, is where you 
defi ne custom classes by creating proper­
ties and methods. Here is where you design 
generic app li ca ti on objec ts for reuse 
throughout the application. Visual FoxPro 
acids new controls to the Visual Class De­
signer, including the Grid Control. which 
le ts you mani pul ate data as rows and 
columns, and the Page Frame Contro l, 
which defi nes global characteri stics of the 
form page, such as border style and posi­
tioning. To create a visual class, you select 
New Class from the File menu and desig­
nate the built-in class as the base class. 

Upsizing to Client/Server 
Visual FoxPro will not di sappoint those 
who are making the transition to cl ient/ 
server systems. It provides access to data­
base servers with persistent application­
Ievel connections. You use these connec­
ti ons by creati ng remote views on the 
Fox Pro database container, or by using 
transient connec ti ons created at run time. 
Visual Fox Pro uses Microsofl' ODBC 
(Open Database Connecti vity) exclusive­
ly. Fortunately . OD BC is new and im­
proved with 32-bit OLE 2.0. 

To create a customized connection to a 
server, you must use the Connecti on De­
signer. The resulting database server con­
nection is rea ll y part of the database. It 
provides informat ion to the application 

nection, you can specify the data source. 
user ID, and password, as well as other in­
fo rmation req ui red for yo ur pa rti cul ar 
server. With Visual Fox Pro. you can also 
configure connections for asynchronous 
processes or batch processes. and you can 
specify how long it takes to time-out a 
database connecti on. 

Tricks of a Sly Fox 
Another featu re of Visual Fox Pro that you 
may fi nd handy in these days of 32-bit 
OSes is its abili ty to run itself or its appli ­
cati ons in 16- or 32-bit environments. Vi ­
sual FoxPro is already sel up to take full 
advantage of Windows 95 when it fina ll y 
shi ps. This means that the cu rrent version 
wi ll ru n on Windows 95. and that Mi-
crosoft will offer a Win32 version of Yi-
sual Fox Pro. ensuring that Visual FoxPro 
can run in 32-bit mode under Windows 
95. Visual FoxPro also works with Win-
dows NT, Windows 3. 1. and Wi ndows for 
Workgroups 3. 1. 

In true Microsoft u·adilion, Visual Fox­
Pro prov ides Wizards to help developers or 
novice users create tables, forms, reports, 
and queries, as well as i111erface wi th oth­
er Microsoft products like Word for Win­
dows and Excel. For example, the Form 
Wizard helps you create a dale-entry form 
for a single table. 

The most helpful Wizard for the client/ 
server trans ition is Visual FoxPro 's Up­
sizing Wizard, which creates a Microsoft 
SQL Server vers ion of a Visual Fox Pro 
database, thus avi ng the hours it would 
take to do the migration by hand . How­
ever, it would have been nice to include 
other popul ar da tabase servers such as 
Sy base System I 0. co11ti11ucd 



FAST, FLEXIBLE STATISTICS & GRAPHICS 
FOR SERIOUS SCIENTISTS 

Biologists • Environmental Researchers • Medical Re searchers • Psychologists • Statis ticans 
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Discover hidden pafferns 
In your data easlly. 
With SYSTAT, it's eosy to overloy, 
combine chorts a nd to simply rotate 
even the most complex 3·D plots 
with the press of o button. 

Display g ..... phlc d ... 
cl..ty aad ... lcldy. 
SYSTAT is the only sta tistical 
package which lets you easily 
combine oxes, contours, surfaces, 
scotterplots and icons on any mop. 
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Get a clear 
' 

Dlsplay your raw medlcal 
data In a slmple, easy -to· 
understand fo rmat. 
SYSTAT is the first statistical 
package to offer automatic 
dot plots. 
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picture of your multi· ;, 
variate data faster. ,,, ;:! 

SYSTAT is the only package which ~ 
" con combine kernel density, 

.' 
contours ond other graphical .... : 

objects inside scotterplot matrices. 

... ":' l •\l lfl\ !-.1T \" 1r! 1 r n .. 1 .1 •~ ' t ·n,1'11rl 

. 
YOU CAN RELY ON SYSTATi FROM DATA TO DISCOVERY 

11 
••• nearly every kind of statistical analysis imaginable, and its graphics capability 

is far and away the best of any PC statistical package." - lnloWorld 

" •.. the most flexible program for graphical representation of numeric data .•• and it 
has the most comprehensive procedures for data exploration." - MocUser 

" •.• the best software for analysis of designed experiments •.• superb graphics, high 
quality statistical algorithms ... " - PC Magazine 

Comprehensive statistics for 
all types of aclentific data 
• A full range of pa~erful statistics 
• Work with an unlimited number of variables 
• Robust algorithms give precise, accurate 

results even when your data are extreme 
• Most powerful GLM procedure 
• Design of experiment procedures include 

Taguchi, Plockette-Barmon, Box-Behnken, 
Latin Squares and mixture models 

• Extensive matrix procedures for finding 
inverni, Cholesky decomposition and 
many others 

, The most gl'Clphics 
• More graph fypes than any other statistical 

package - even more than Sigma Plot, Deho 
Graph and Harvard Graphics combined 

• Extensive, high-precision world mops 

• Flexible, easy-to·control object-oriented 
graphics 

• Interactive graphical transformations tools 
to explore data 

• Fast problem-solving capabilities, including 
Quick Buttons, Quick Graphs and a powerful 
internal calculator 

• Object·oriented graphics to easily edit all 
aspeds of your graphs ond charts 

• Extensive graphical tools for exploring your 
dote in real·time, including 3-D rotation of 
graphs, color and grayscale -fill defaults and 
rescaling 

Extensive programmability 
and flelllblllty 
• Choose command line or easy·to-use menus 
• Handles all steps in analysis - data analysis, 

screening, intermediate, graphic presentafon 

I 
cc 

. 
SYSTAT is available for DOS, Windows 

and the Macintosh. For more information, 
contact SPSS Inc. at 

·1 (800) 543.5935 
(312) 329-2400 

fax 1 (800) 841·0064 

SYS TAT. 
SYSTAT i• a product of SPSS Inc. 

Athens • Bologna • Chertsey • Chicago • Gorinchem • Herzlla • Madrid • Munich • New Delhi • Paris • Singapore • Stockholm • Sydney • Tokyo • Washington, DO • And distributors wD<idwlclo 
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Data Compression 
Library® Products 

The PKWARE Data Compression Library products allow you to include 
state-of-the-art , patented data compression teclmology within your software 
applications. Data produced by the PKWARE Data Compression Library 
products is compatible across platforms I 

The PKWARE Data Compression Library products offer an all purpose data 
compression algorithm which compresses ASCII or binary data quickly. An 
adjustable dictionary size allows software to be fine tuned for maximum 
speed or compression efficiency. The use of application defined callback 
ftmctions allow maximum flexibility. No runtime royalties. The format used 
by the compression routine is completely generic and not related to the 
PKZTP® file fom1at. 
Versions available for DOS, OS/2, Windows, Win32 (separate versions for 
Alpha, Intel , & Power PC), 00532 and UN IX (call for systems supported)! 

6~f${ 
r 

• Compatible with 
IBM Cset/2& 
Borland C-H- for 
OS/2. 

• Roulines provided as an object file 
& library file. 

•Requires 36k of memory to 
compress & l 2.5k of memory to 
extract. OS/2 Version $350 

• Compatible with Microsoft 
Visual C 32-bit & Borland -H-

• Requires 36k of memory to 
compress & l 2.5k of memory to 
extract. 

Win32 Version $375 

- :IK 
The Data Compression Experts. 

• Fully reentrant. 

• The DLL requires 36k of memory 
lo compress & l 2.5k of memory 
to extract. Windows Vers ion $350 

• Compatible with 
popular 16-bit 
language com­
pilers. 

• Can be used in any memory model. 

• Requires 35k of memory to com­
press & l 2.5k of memory to extract. 

DOS Version $275 

Please add $5.00 Shipping & Handling 
per package in the U.S. & Caa~.-Ja : 
$ 11.25 overseas. Wisconsin residents 
please add 5% state s:1lcs tax & 

9025 N. Deerwood Drive applicable counly sales tax. No COD. 
Brown Deer. WI 53223·2437 11111!!!'1 ~ - lll!l':P!'ll! 
Phone: (414)354-8699 Fax: (414)354-8559 ....._ ~ ~ ~ 
PKWARE, INC. WEB SITE # httpJ/www.pkware.com 
Copyrlgtlt 1994, PKWARE, Inc. PKWAAE. the PKWAAE k>ga. PKZIP. and 1hO PKWARE Data CompreSSIOl'I \Jhrary Ille regrstered trademal1c.s of 
PKWARE, Inc, Mfcrosofl Is n roglstorod 1radem:11k nnd Windows, Wln32, and me W!ndOws logo are 1radomnrks of Microsoft Corpora110n. 0 512 and 
tho OS/2 logo nro regis!Gred tmdernmks ol lnto1natlona1 Bus!nesa Mochlnos CorporatiOn. Tradoma1ktt of other oompan!O! monl/onod horo appear 
for idonttficAtioci puposes onty and are the property of their respective componles 
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Fox in the Henhouse 
Clearly, Visual FoxPro will continue to pro­
vide a home for existing FoxPro applica­
tions, and most developers who followed 
FoxPro when Microsoft acquired it from 
Fox Software will continue on to Visual 
FoxPro. However, many may have to go 
to Microsoft University to completely un­
derstand how to take full advantage of the 
new features that Visual FoxPro provides. 
They're moving from a procedural to an 
event-driven programming model, and the 
new programming environment is complex. 

The advanced, object-oriented event-dri­
ven approach to development is unique in the 
desktop database world, but it is par for the 
course for the existing client/server devel­
opment tools against which Visual FoxPro 
is also competing. Microsoft also has a few 
kinks to work out of the software. When 
comparing Visual Fox Pro to the current line 
of popular client/server development tools, 
you' ll find that the database server connec­
tivity is awkward (for example, it lacks na­
tive driver support). In addition, Visual Fox­
Pro does not provide an advanced data 
dictionary or integrity feamres, and the code­
generation facility is limiting. For instance, 
Visual FoxPro does not generate Xbase code 
for forms; this capability was sacrificed to 
achieve better performance, according to 
Microsoft. 

If you look at where Fox Pro has been, 
and where it 's trying to go, Visual FoxPro 
is a move in the right direction. The pro­
gramming model promotes and facilitates 
application object reuse, and Visual Fox­
Pro greatly improves on its ability to com­
municate with database servers, which fi­
nally makes it a true client/server warrior. 

Visual FoxPro provides a calable envi­
ronment that can be used to create simple, 
single-user app licati ons as well as work­
group client/server applications that sup­
port critical business processes. If you ' re 
looking for a database that does it all, Vi­
sual FoxPro 3.0 should be on your list.• 

David S. Limhicum is a technical manager 
with EDS in Falls Church, Virginia. You ca11 
reach him at 70742.3165@compuserve.com 
or on BIX clo "editors." 

Visual FoxPro 3.0 
Standard Edition ..... . , ... . $199 
Professional Edition ......... $495 

Microsoft Corp. 
Redmond, WA 
(800) 426-9400 
(206) 882-8080 
fax: (206) 635-6100 
Circle 1144 on Inquiry Card. 
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The Matrox Triple Threat 
Matrox•s Mlllennlum PCI graphics card speeds up Windows displays, 3-D 

animations, video playback, and makes CAD applications fun again 

GREG LOVERIA 

T he Matrox MGA Millennium is a 
blisteringly fast, five-star Win­
dows accelerator, even if you 

don 't need its 3-D graphics and video play­
back acceleration. The $379 half-slot PCI 
(Peripheral Component Interconnect) card 
ships with 2 MB of Samsung's fast WRAM 
(Window RAM). WRAM is dual-ported 
like video memory for high graphics 
bandwidth, but it's faster-particularly 
with text and fill operations-and less ex­
pensive. 

The 2-MB Millennium supports 24-bit 
color at 800- by 600-pixel resolution , 16-
bit color at 1152- by 882-pixel resolution, 
and 8-bit color at 1024- by 768-pixel and 
1600- by 1200-pixel resolutions. The 200-
MHz TVP3026 RAMDAC supports ver­
tical refresh rates of as high as 85 Hz at 
1600- by 1200-pixel resolution. You can 
expand on-board WRAM to 4 or 8 MB 
with daughterboards ($219 for 2 MB, or 
$569 for 6 MB), increasing color depths to 
24 bits at 1152- by 882-pixel and 1600-
by 1200-pixel resolutions, respectively . 

We tested a PC version; versions for 
PCI Power Macs and other PowerPC sys­
tems should be available soon. Matrox 
drivers support Windows 3.1 , 3.11 , NT, 
and 95; MicroStation 5.0; and DOS/Win­
dows drivers for AutoCAD 12 and 13. 
OS/2 Warp drivers should be available by 
the time you read this. 

Using Matrox's MGA-2064W graph­
ics chip and WRAM, the Millennium is 
faster at 2-D and 3-D graphics accelera-

Boost. from Millennium 

tion than the MGA Impression Plus board 
it replaces. The 2064W also adds video 
acceleration to the mix . With hardware 
pixel scaling and color-space conversion, 
it smooths playback and color dithering 
of Microsoft/Intel DCI-compliant (Dis­
play Control Interface) video streams from 
Video for Windows 1.1 , Indeo, and 
CinePak codecs as well as non-DCI Quick­
Time video. 

Matrox's 2064W drivers interface di­
rectly to such 3-D AP!s as Microsoft Re­
ality Lab, Microsoft OpenGL, Intel 3DR, 
Criterion RenderWare, Ithaca Hoops, and 
Apple QuickDraw 3D. With trueSpace 2.0 
from Caligari, a Windows-based 3-D mod­
eling and animation application that in ­
corporates both 3DR and RenderWare 
APis, we found that the Millennium en­
ables real-time model rendering. 

Install and Test 
Adapter and driver installation is easy. The 
MilJennium has only two DIP switches. 
One disables on-board VGA circuitry for 
dual-display CAD environments; the sec­
ond allows EPROM reprogramming for 
BIOS updates. Matrox's PowerDesk util­
ities let you change resolution and color 
depth on-the-fly under Windows 3.1 and 
enable the adapter's real-time hardware 
zoom features, which are great for pixel­
level image editing. Under NT, you must 
change resolutions by installing new driv­
ers and rebooting the system. 

Matrox's Dyna View 2D drivers for Au­
toCAD, however, work under both Win­
dows 3.1 and NT to provide real-time spy­
glass and bird's-eye zoom functions, which 
are invaluable when you're working on 
large, detailed drawings. As tested with 

AutoCAD 12 and 13 for Win-
WinTach 1.0 
(Win~ows ~:1 1 

The MGA Millennium dows, the Dyna View 3D program 
allows tluid, real-time x, y, z axis 
rotations and walk-throughs of 
Gouraud-shaded 3-D models. lntarMark 

GUI 
(Windows 3.1) 

lnterMark 
OpenGl.:3·0 
(Windows ,NT 3:5) 

1024X!6BxB·blt 

provides substantial 2·D 
and 3-D perfonnance 

gains over Matrox's 
MGA Impression Plus. We compared the Millennium 

against its capable predecessor, the 
MGA Impression Plus, running 2-MB cards 
in the same Micron 120-MHz Pentium sys­
tem (see the figure). To test 2-D graphics 
performance under Windows 3.1, we used 
the NSTL InterMark tests and Texas In-

struments' WinTach 1.0, which mixes CAD 
vector draws, font caching, spreadsheet 
scrolls, and paint fills. The Millennium beat 
the Impression Plus handily (with similar 
resu lts under Windows NT 3.5 ). Some in­
di vidual operations sped up little; others 
sped up a great deal. InterMark 's OpenGL 
tests also 
showed strong 
3-D improve­
me nt for the 
Millennium. 
The Millen­
nium hastens 
video play­
back, although 
it dropped oc­

MGA Mlllennlum ... $379 
(with 2 MB of WRAM) 

Matrox Graphics, Inc. 
Dorval, Quebec 
Canada 
(800) 361-1408 
(514) 969-6320 
fax: (514) 969-6363 
Circle 1239 on Inquiry Card. 

casional frames with CinePak at two-times 
resolution and 24-bit color. 

At $379, you can afford to improve your 
overall graphics performance, even if 
you' re not into 3-D animation, digital 
video, or CAD applications. But if your 
needs run the gamut of those applications, 
the Millennium is a real bargain. • 

Greg Loveria writes and consults 011. anima­
rion, imaging, and 3-D graphics from Bing­
ham.ton, New York. You can reach him on 
the Internet at gloveria @spectra.net. 
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EZ-RPC For Distributed APls: 
The Truly Multi-platform RPC 

• EZ-RPC supports partitioning APls among 
heterogeneous platforms and distributi ng remote 
APls from UNIX to Windows with automatic con­
version of C APls to Windows DLLs 

• EZ-RPC integrates distributed applications 
with industry-standard APls such as WinSock, 
ODBC, and XFN 

.._ EZ-RPC's patented memory management algorithms 
allocate and free memory for inherently stable server 
code and to protect against client-side memory leaks 

• EZ-RPC XOR libraries support passing of complex 
data structures; only implementation of ONG RPG 
library on Windows 3.1 , NT and Macintosh 

Copyright © 1995, NobleNet Inc. 
Product names are trademarks or registered trademarks of their owners 
NobleNet is a North American distr ibutor of IONA Technologies' Orbix product. 

Orbix For Distributed Objects: 
The Original CORBA-Compliant ORB 

.._ Orbix includes complete development environment 
for managing multi-platiorm fine-grained objects 

.._ Orbix includes Implementation Repository and 
advanced administrative tools such as a stream-based 
Dynamic Invocation Interface 

& Orbix provides programmable client-transparent 
proxies for performance improvement 

& Orbix features process-level filters to integrate thread 
packages, monitoring and debugging, auditing and 
authentication/authorization/encryption support 

.A Orbix provides full implementation of CORBA 1.1 
standard 

Circle 84 on Inquiry Card. 
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Unix with No Excuses 
IBM's AIX 4.1 finally becomes a full-throttle Unix with CDE, kernel 

threads, fragments, and dynamic kernel extensions 

MARC PAWLIGER 

\Nhen IBM's version of Unix 
was first released in 1990, 
Unix purists claimed AIX 

stood for ''A in ' t Un ix." Many "AIXisms" 
made AIX look quite different from other 
existing Unix releases. And in the Unix 
industry , '·qui te different" usuall y trans­
lates to "yet-another-thing- I-have-to-learn" 
for developers and administrators. 

Over time. AIX in its evolutionary ver­
sion 3.2 and newest version 4. 1 has come 
to stand shou lder to shoulder with the oth­
er Unixes in market acceptance, embracing 
historical strcngtl1 s, emerging standards, 
and technological innovations. 

Up Front 
IBM made usability a priority for AIX 4. 1, 
and it shows. The COE (Common Desktop 
Environment , being jointly developed and 
supprn1ed by IBM, Sun, Novell , and HP) is 
now part of the AIX X Window System 
package. Familiar for some time to HP 
users in a slightly different form. the COE 
makes Unix a whole lot easier to explore. 

AIX expands the stock COE environ­
ment with other too ls such as the VSM 
(Vi sual System Manager) and the 
AIXWindows Customizing tool. VSM is a 
set of tools that lets you view install ed 
products and hardware and user accounts 
from an object-oriented visual metaphor. 
The Customizi ng tool automates the diffi­
cult tas k of setting up and customizing 
GUI programs. 

ln the PC space, AIX utilities can read 
and write DOS-format floppy disks, and 
the optional Wabi (Windows Application 
Binary Interface ; see "A Less Wobbly 
Wabi," Jul y BYTE) envi ronment runs 
Windows applications under AIX. Soft­
Windows, another third-party utility, can 
emulate an entire PC in software for addi­
tional support of PC applications. Net Ware 
fil e services arc also avail ab le. 

AIX inc ludes all the standard Unix 
tools: the Bourne, Korn. and C shells. AlX 
also ships the BSD versions of most tools 
when they differ from their System V Unix 
counterparts. Where possible, they merge 
the two together. For example, the ps com-

• The Common Development Environment 

• Improved System Management Interface Tool 

• Network Install Manager 

• Kernel threads 

• Fast File System fragments 

• On-the-fly LZl-based disk compression 

The VSM (Visual System Manager) Is an extension of the COE environment. VSM is a set of tools that lets you view 
installed products, hardware, and user accounts using an "object oriented" visual metaphor. The storage manager 
tool shown enables easy control of logical volumes, volume groups, and file systems. 

mand will act like the System V ps when 
given options preceded by a hyphen, while 
it will act like the BSD ps when given op­
tions without a hyphen, since, hi sto1ically. 
that is how the two different commands 
were in voked on those systems. 

The Secret of NIM 
Version 4. 1 introduces the NIM (Network 
Install Manage r) fo r doing network in­
stallation w; pan of the server bundle. With 
it, you set up a NIM master machine that 
contains the lilesets and bundles you want 
to install on NIM c lient machines. The 
master can install a ll the various kinds of 
AIX installations. including stand-alone 
and "diskless" insta llations that boot from 
remote servers. You can set up "canned" 
configurations for all the client machines, 
or a client mach ine can have its own spe­
cific configu ration on the master. 

Modern Uni x systems typicall y require 
numerous patches to keep them up and 
running . Frequently. applying one patch 
causes another one to break. requiring yet 
another patch to fix the new problem. AIX 
3.2 attempted to stem this tide by packag­
ing each patch or PTF (Problem Trouble 
Fix) along wi th all the other patches on 
which the ori ginal patch depended. This 
was a disaster. Whi le ensuring the integrity 
of the system, it wove a complex web of 

"corequisite and prerequi site" PTFs for 
each and every fix . AIX 4. 1 limits the co­
dependency of a PTF to a single release 
and fix level of a fileset, instead of to the 
presence of other PTFs. 

SMIT Happens 
At the heart of AIX administration is the 
SMIT (System Management Interface 
Tool). It comes in GUI- and terminal-based 
versions, so you can run it remotely from 
an X machine or on a dumb terminal. SMIT 
presents a hierarchical view of administra­
tive tasks, starling at the top with broad top­
ics like Software Installation and Manage­
ment , System Storage Management, and 
Communications Applications and Services. 

SMIT calls one of about 100 different 
commands to do the work . It generates a 
commented log of the executed commands 
to use as a shell script or as an example 
of how to run the commands without 
SMIT's overhead. 

AJX requires the same kinds of configu­
ration necessary to get any Unix machine on 
the network. It supports automount, NIS+, 

fFS, and TCP/IP-all of which you can set 
up through SMIT-for straightforward net­
work configuration. SMIT does not support 
more complex configurations such as auto­
mou n t maps and DNS (Domain Name 
Service), due to their free-form, more com-

AUGUST 1995 BYTE 123 



I :{tl f M't'J Unix with No Excuses 

plex nature. You con­
figure these by ed it­
ing the appropriate re 
start-up files as on 
most systems. 

Th e new PDT 
(Performance Diag­
nost ic Tool) trac ks 
device trends and 
resource usage and 
recommends ways 
to resolve connicts. 
The 1 ocks tat tool 

The SMIT (System Management 
Interface Tooll presents a 
hleran:hlcal view of 
administrative tasks, beginning 
wHh broad topics and ending with 
a menu for Inputting parameters. 
Note the menu hlenin:hy In the 
upper portion of the screen, 
beginning with System 
Management and concluding with 
the Journaled Fife System. 

determines whether locks are causing sys­
tem slowdowns. The trace tool monitors 
the system acti vity of individual applica­
ti ons. Other tools like fi le mon , fi 1 e­
p 1 ace , and s vmon show file and memory 
activity. The PTX Perfo nnance Toolbox 
combines the monitoring capabilities of 
many of these tools under a single um­
brella application, complete with a con­
figurable GUI performance console, and 
record and playback facilities. PTX also 
includes SNMP MlB (Management In­
formatio n Base) support for monitoring 
remote machines. 

oritize processes that had both CPU and 
110 intensi ve th reads. 

AJX 4.1 introduces kernel threads with 
an AP! defined in a draft Posix standard. 
Kernel threads differ from user threads in 
that the kernel recognizes them as indi­
vidual units and can schedule and resched­
ule them proper I y. 

The kernel threading model lets AIX al­
locate threads much more eas il y to idle 
processors to use hardware more efliciently. 
Until AIX 4. 1, a ll genera lly avai lab le 
RS/6000 hardware was single processor, 
and the kernel , while preemptive, was not es­
pecially suited for multiple processors . To 
support SMP (symmetric multiprocessor) 
machines. AIX 4. 1 hreaks down the AIX 
version 3 concept of kernel-wide locks into 
nonrecurs ive spin locks (or simple locks) 
and more heavyweight recursive locks (or 
complex locks). With version 4. 1, IBM has 

Threads in AIX 
The AIX kernel has many of the features 
you would expect in a third-generation op­
erating system-scalability, Posix stan­
dard threads. logical volume management, 
frags, and on-the-fly disk compression. 
AIX 3.2 and earlier versions 
contai ned many features just 
now beginning to appear in 
other Unixes, such as a page­
ab le and preemptive kernel, 
dynamic kernel extensions, 
and process threads (for more 
detai l on the AIX kernel , see 
the text box "A Dynamic Ker­
nel" on page 128). 

Threading of processes lets 
the kernel make better use of 
the available hardware. AIX 
3.2 added the ability to main­
tain threads wi thin each pro­
cess. At that time, IBM also 
adopted the DCE (Distributed 
Computing Environm ent) 
model of ··user level threads" 
as the APL In thi s scheme. a 
sing le process maint ain ed 
multiple threads. However, 
the kernel still viewed the 
main proces. and all it s 
threads as a single entity and 
scheduled them as a unit. This 
wou ld somet imes cause the 
schedu ler to improperly pri-

A Surier's Guide to AIX Resources , 1 

• http:/ /www.austln.lbm.com: AIX news. technical 
papers, and a comprehensive and searchable database of 
AIX t ips, Q&As. and links to other Internet AIX repositories. 

• http://www.lbm.com: IBM's main WWW site, product 
announcements. and prices. 

• comp.unlx.alx newsgroup: home to a number of AIX 
gurus and newcomers alike, an excellent source of advice 
and conversation. 

• alxpdsllb.seas.ucla.edu: an anonymous FTP site with 
huge amounts of public domain tools and applications In 
both binary and source code form. 

• The AIX FAQ (Frequently Asked Questions) file is available 
on the Internet at 
ftp:/ /rtfm.mlt.edu:/pub/usenetjnews.answers/ alx· 
faq/part1 or http:/ /www.cls.ohl<H>tate.edu/hyper­
textjfaq/usenetjalx-faq/top.html. 

• RS/The PowerPC Magazine: product blurbs and techni· 
cal tips and tricks. 

• IBM's / A/Xtra: AIX for geeks. 

• A/Xpert: AIX marketing. 
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Bel You Haven't seen 
Xbase Like This Before. 
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0 

J'iSSOCIATES 
Software superior by design. 

Mlsslon·Crlllcal 
Cllenl!Server 

Reposllorv·based 
llallve Code Compiler 

Fully scalable 
Class libraries 

OOP 

ll's easy to create 
Windows appllcauons 
wllh browsers and 
edllors lhal design 
and manage the 
process. 

With CA-Visual Objects: developing new applications is a sight ro behold. Because for the 
first time, the ease of use of visual programming has been married with the fourth genera­
tion power of an Xbase language. 

The result is the only application development tool that gives you full object orientation, 

CA·V"isual 
001ec1s 

GU I support and client/server architectures combined with existing 
Xbase technologies and databases. 

And the advanced technology of Visual Objects doesn't stop there. 
The object orientation includes inheritance, polymorphism and encap­
sulation. And the native code compiler boasts an engine that drives 
Visual Objects at a speed that's as fast as lighming. Plus. the reposi­
tory-based interactive development environment includes class 
browsers, painters, editors and prebuilt classes. 

For More 1n1ormat1on. can 1-eoo-225-5224, Dept. 14500. 
Phone soon for a closer look at new CA-Visual Objects. Your mind won't believe what your 
eyes are seeing. 

New CA-Visual Dbiects 
C Computer Associates Jmcrnatlonal. loc... lslandla. NV I liSS-1000. ·ugttt Lib. graphic dcvdcped in conjunction whh Ught Llb'" BuslntSS foe 
Windows from OFL Software. Inc .. . \II proc.focts r?:fcrcnced herein are lraJemarks cithcir rcspecth't ccmpanb. 
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Solutions Focus Object-Oriented Programming 

Handling Changes: Traditional vs. Shlaer-Mellor 
Traditional 

Change to 
-+-- system 

Test 

Change to 
-+- domain 

Shlaer-Mellor 

Test 

Change to 
domain ,..-

Test 

Change to 
domain 

Change to 
code 

! 
.__ ___ _ __________ ____ _,:~[!ranslation 

of milestones. Simulation and testing of 
the hi gh-leve l analysis itse lf reduces the 
errors seen at the code level. 

Defending against management panic 
usually includes pointing out the chosen 
method' s historical success stories, gleaned 
from consultants, books, and published 
case histories. High-priced consultants can 
be very cost-effective if they can save an 
endangered multimillion-dollar project 
from the chopping block. 

As if all this weren ' t enough, Connolly 
observed that scheduling and planning­
requiring insights only available through 
experience-can be a nightmare for 
administrators unpracticed in 00 meth­
ods. Consultants can help by estimating 

Traditional 
Traditionally, system analysis produces an analysis 

of the problem, then system design creates a 

design to Implement that analysis , and then code is 

written to carry out the design. Testing .the code may 

result In bugs (fixed In code), design changes 

(requiring redoing design and code). or system 

changes (requiring redoing analysis and design and 

code). Changes at any level require work and testing 

at all lower levels. Otten, only the code is changed, 

and analysis and design are never updated. 

such factors as the number of objects based 
on specifications, how much time each 
phase should take, when to review, and 
analysis rules of thumb. Project Technol­
ogy (founded by Sally Shlaer and Steven J. 
Mellor) provides consulting services, train­
ing, and books. Fontana has found that 
such knowledgeable and experienced con­
sultants, like guides through the wilder­
ness, can help you tell "the lettuce from 
the poison ivy ." Connolly , too, felt that 
consultants and training services were 
almost essential in helping managers deal 
with schedules, plan team assignments, 
and select appropriate tools. Trinh found 
that Project Technology consultants of­
fered helpful suggestions, especially with 

Cadre Technologies 
Providence, RI 
(800) 743-2273 
(401) 3!11-5950 

Rogue Wave Software, Inc. 
Corvallis: OR 

part of the analysis that seemed 
open to the risk of errors. The 
consultants did underestimate 
the time required for certain ac­
tivities, probably because they 
did not fully appreciate the ex­
treme complexity of the switch. 

fax: (401) 455-6800 

Kennedy Carter 
London, U.K. 
+44-181-947-0553 

Objective Spectrum 
Cary, NC 27511 
(919) 460-1500 

Project Technology 
Berkeley, CA 
(510) 845-1484 
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(800) 487-3217 
(503) 754-3010 
fax: (503) 757-6650 

SES (Scientific and 
Engineering Software) 
Austin , TX 78746-6564 
(800) 759-6333 
(512) 328-5544 

Sun Microsystems 
Mountain View, CA 
94043-1100 
(800) 821-4643 
(800) 821-4642 (CA) 
(415) 960-1300 
fax: (415) 969-9131 

GTE declined to talk money, 
but one analyst experienced 
with 00 development suggest­
ed a ballpark price tag of $5 
million to $I 0 million for the 
initial 18 months of the project. 
In an 00 project, you can esti­
mate the number of objects re­
quired by the number of distinct 
entities-both tangible. like air-

Shlaer-Mellor 

i code 

Product 

In Shlaer-Mellor, analysis of independent domains 

can happen in parallel and concurrently. Simulation 

and testing can occur at the analysis level. The 

model translates directly into code. Changes to one 

domain need not affect other domains. Since 

change at the analysis level translates directly Into 

code, code and analysis stay in sync. 

planes or invoices . and intangible, like 
roles or events- the project must address. 
These entities can range from a handful, for 
projects far smaller than GTE 's, to sever­
al hundred or even several thousand for 
extremely complex problems. lnforrnation 
from Project Technology suggests you 
should allow one person/month (at about 
$9000) per object. Naturally, your mileage 
may vary, depending on the experience 
and pay-rate of the developers. 

The Future Course 
Despite encountering many cultural and 
technical problems, the GTE project is 
over half done and still on track, both Con­
nolly and Fontana agree, with productivity 
at least as good as it would be using tradi­
tional methods. Based on projects by 
experienced colleagues, Fontana feels that, 
had there not been so many new tech­
nologies for developers to absorb, even 
higher productivity rates (and lower costs 
and faster deliveries) probably would have 
occurred. In this project, the payoff will 
be faster deliveries and simpler develop­
ment for subsequent releases-a real bonus 
of successful OOP. • 

Edmund X. Del esus is a BYTE senior edi­
tor. He has a Ph.D. in physics and has been 
a professio11al programmer for more rhan 
J 5 years. You can reach him 011 rile lntem er 
ar edeje.rns@bix.com. 



We Will, We Will 

Rack111011111i11g a11 off­
rhe-shelf desktop SGI 
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worksrarion 's warranty. 
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Now Available For SGI, HP & Sun Platforms. 
Artecon's Sr/Uw:™ now lets you rackmount off-the-shelf desktop Silicon 

Graphics Indy™, Hewlett-Packard 9000 Model 71 2, or Sun® SPARCstation TM 

workstations or servers-- with absolutely no modifications to the workstation. 

And the optional hot plug removable d rive subsystem lets you add all the 

devices you need to build a powerful server-- for thousands of dollars less 

than a 'standard ' configuration. 

For The First Time Ever. 
The Sr/Uw: neatly encapsulates your favorite workstation or server and fits 

any 19" EIA rack. Its innovative design features side mounted 

slides, whisper quiet forced air fans, patented tuck-away lug 

handles, and any two additional 3.5" or half height 5.25" 

devices. In the rear you'l l find completely unobstructed 

access to the workstation backplane, as well as access to 

internal peripheral devices such as the SPARC 5120 CD-ROM or 

the HP 712 floppy. 

Wirh 1'ir111al/y the 
same foolf1ri111 a.1· a 
deskrop ll'orhrario11. 

rhe 5plriHJ( adds rwo 
addi1io11a/ 3.5" or half 

height 5. 25" devices, as a 

with the removable dril•e .rnbsys­
tem for high capacity req11ire111e11ts. 

High End Cluster 
Compute Servers 

+ 

Large Capacity 
Network Ale Servers 

Modular, Expandable, Reliable. 
Povter, keyboard, and RS-232 for the workstation feed rough to the front 

of the enclosure, supporting easy access to power onfoff, terminal or 

modem devices, and rackrnounted keyboards. The optional removable 

drive subsystem supports as many as six additional 3.5" disk or tape 

devices, including up to 25GBytes of hot plug, high performance, remov­

able disks on one or two SCSI busses. 

Off-The-Shelf. 
Make the most of your Silicon Graphics, Hewlett-Packard or Sun workstation 

or server by expanding its use beyond the desktop. You 've 

never seen this much potential in such a small rack footprint, 

nor so much configuration flexibil ity. And, with a Sr/Utt)( rack 

solution, your existing workstation or server retains the manufac­

turer's warranty; service, upgradeability and price, because it 

never leaves the original case. So call Artecon today and let 
us RACK YOU! 

S..t.it1X' 11wd11/ariry offers 1·011 
a 1fit/e 1•arietY of co11ftfi 11raiio11s. 

Enterprising solutions for your enterprise.1M 

Artecon 
PO Box 9000. Carlsbad, CA 92018-9000 

(619)931 -5500 FAX (619) 931 ·5527 
email: sales @artecon.com 

A Member of the Nordic Group of Companies 

~TM 

1-800-USA-ARTE 
1-800-872-2783 

Artecon, Canada, (416) 487-7701 Arlccon, Japan 81-3-3280-1210 Arlccon, France 33-1-69-1818-50 
Anecon and the Artecon logo are regtstered trademarks of Artecon, Inc. All other trademarks nre proprietary to their respective mnnulacturers. 
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Get faster, multi,processing performance now-and we'll give 

you even better performance later at no additional cost! 

For a limited time, when you purchase ROSS' 90 MHz sin gle-, 

dual- o r quad-processor hyperSPARC'" CPU upgrade modules, 

you' ll get a coupon redeemable for ROSS' 110 MHz hyperSPARC 

upgrades when they become ava ilable, and lacer, l 25MHz. 

If you've postponed a CPU upgrade, act n ow! We're giving 

you a risk-free way co accelerate the performance of your 

SPARCstation '" JO and 20 o r SPARCserver'" 600MP Series units. 

You can boost your processing speed from 2 co 5 times (or m ore). 

And with ROSS upgrades priced at a sma ll fraction of the purchase 

cost for a n ew workstation, this is h orsepower you can use today! 

C ruise into our W orld Wide W eb site at http://www.ross.com for 

more complete details on the "Upgradable Upgrade." 

t•CHNOlOQY , INC . 
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Phone: 800-774-ROSS in U.S., 512-919-5207 Global 
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rearchitected many of the main kernel func­
tions to both be more parallel and use the 
lighter weight locks when possible, mak­
ing version 4. 1 a robust SMP OS. 

Tum the Page 
ALX developers have done extensive work 
with paging and file I/O. AIX 4.1 com­
bines aspects of read-ahead and wri te­
behind , and fas t memory 1/0 using file 
buffers. It implici tly maps memory files 
as they are used for its fast 1/0 implemen­
tation . Once a page of a file is read into 
RAM it can be accessed quickly. 

To mainta in efficient paging behavior, 
AIX maintains " !ile pages" and ··computa­
ti onal (or data) pages" in RAM and treals 
them differently when deciding which pages 
to swap out. It keeps count of whether a page 
fault was on a new page, was a " repage" of 
the same page, or was a fault on a read-only 
page, such as program code. It uses these 
counts partially to determine which pages to 
swap in the case of a page faul t. 

The AIX VMM (Virtual Memory Man­
ager) has a number of tunable parameters 
that determine at what level the system is 
excessively repaging, or thrashing. Once 
the YMM detects a thrash conditi on. it 
suspends some processes artificiall y and 
prevents the creation of new processes fo r 
a time to give ex isti ng processes enough 
cont inuous access to RAM pages Lo com­
plete. The vmtLine command and the 
schedtunE command query and set the 
system thrashing threshold . . You can also 
use th ese commands to change how the 
scheduler ac ts in the presence of CPU or 
I/O intensive processes. 

Volume Management 
One hi ghl y prai sed new feat ure in AIX 
4.1 is the LYM (Logical Volume Manag­
er). Unlike most Uni xes, AIX doesn't treat 
separate disks, or PYs (Physical Volumes), 
as separate entities but treats them in units 
called Volume Groups instead . You can 
create a file system, or LV (Log ical Vol­
ume), w hi ch spans multiple di sk .. In 
addi tion, the LYM su pports fi le system 
ex pansion on the Oy. eliminating the need 
to back up, reformat, and restore a file sys­
tem lo enl arge it. On AIX the ct1f s com­
mand changes the file system size, even 
while it 's in active use. The OSF/I Unix 
system adopted parts of the LYM. 

The AIX LYM breaks the disk into 2-
MB or 4-M B chunks called Physical Parti­
tions and assigns each one to an L V that the 
system can use as a fi le sys tem or swap 
space. AlX 3.1 and 3.2 nati ve file systems 
divide each Physical Partition into a block 
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Six yem ago, Sun was right: "The network 1rus the computer:' 

But today, hanlware and operating systems are irrelevant to 

most end users. Now their univme revolves around the desktop 

- not the Sun. Which is why we've integrated UNIX, PC 

and Internet sy1tems into one seamless, easy-to-use desktop 
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TriTeal's Enterprise Desktopnt (fEDn~ brings every file, 

application, network resource and Internet service into one 

integrated GUI. What's more, it ~ves you complete PC and 

UNIX interoperability. So whether you're on a LAN, a WAN 

or the Net, the entire world is literally at your fingertip~ Want 

to copy an FTP file? Just drag and drop it onto your desktop. 
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P.S. TED runs on Solaris, SunOS, Unix\Vare, Digital UNIX, 

AIX, HP-UX, MP-RAS, SINIX, IRIX, X-tenninals and MS 

Windows. It includes integrated e-mail, fax sofnvare, Internet 

bro11~er, X-termiutl local client, calendar manager, graphical 

workspace manager and more. 

P.P. S. Call 1-800-874-8325 for your free TED evaluation copy. 
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A Dynamic Kernel 
The AIX kernel has many of the fea­

tures you would expect in a third­
generation operating system-scala­
bility, Posix standard threads, logical' 
volume management, frags, and on­
the-fly disk compression. AIX 3.2 and 
earlier versions contained many fea­
tures just now beginning to appear in 
other Unixes, such as a pageable and 
preemptive kernel , dynamic kernel 
extensions, and process threads. 

Most Unix kernels run completely 
in RAM. This scheme avoids dead­
locking the system in the event that 
the parts of the kernel responsible for 
swapping are themselves swapped 
out to disk. An entirely RAM-resident 
kernel has the disadvantage of con­
suming real memory for kernel tables 
that keep track of open files and de­
vices, process states, and so forth. 

For example , support of more si­
multaneous tasks ('processes' in Unix)' 
than allowed by the default kernel con­
figuration required you to edit a con­
figuration file and recompile or regen­
erate the kernel. The system now 
supported more processes, but the 
kernel was always using the memory 
required for the bigger process table 
regardless of how many processes 
you were actually using. AIX makes 

size of 4 KB . This makes it easy 10 im ple­
ment the implicit fi le mapping scheme, since 
4 KB is also the hard ware' s RAM page size. 
Bu t this wastes an incredible amount of disk 
pace since all fil es. nu mailer how small , 

take up at least 4 KB or disk. Al X 4. I instead 
implements rrags, or fragments, an idea first 
used in Uni x by the FFS (Fast File System) 
on BS D Uni x. Frags allow fil es 10 occupy 
part ia l di sk blocks. resulting in much better 

A!X 4.1.2 

all these tables very large in size to 
begin with (a process table is able to 
support 131 ,072 processes) but 
doesn't allocate the memory for them 
until it is needed, making the kernel 's 
RAM footprint more in line 
with what it is actually 
being asked to do. This 
scalability is evident 
in many places 
throughout AIX . A 
pageable kernel is 
now a standard . 
tool in the Unix ker­
nel developer's ar­
senal and is also sup. 
ported by other Unixes 
such as UnixWare and Solaris. 

AIX makes adding new kernel func­
tionality easier than most Unixes. Usu­
ally a developer who wants to extend 
kernel functionality has to regenerate 
the kernel , addingtheirown object code 
to the list of objects linked together to 
produce the new kernel. Since each ver­
sion of Unix has its own API to add new 
functions. this is a time-consuming and 
arcane process. AIX eases this task by 
supporting dynamic kernel extensions. 
This mechanism provides a single API 
for developers to add or remove new 
object code to an already running ker-

pected power outages or system cnL~hes . A 
JFS fi le system uses a sma ll compa nion 
LY ca ll ed a JFS Log as a tran sac ti o n 
record of di sk operati ons on fil e system 
111e1ada1a. or disk space devoted to house­
keeping and file system consistency. So 
the nex t time you mount the fil e system, 
any di sk operati ons th at were "in fli ght" 
but not completed will be backed out so 
th e fil e sys tem re mains consiste nt. You 

may s til l los e 
data th at was 

di sk Space USC al the COS! Of 
slight ly less effic ie111 file 1/0 
and hi gher disk space ove r­
head. AIX -! . I lets you set the 
frag size a1 fi lc-sy. tcmcreation 
ti me. 

1-2 user client version . . . . $800 buffe red but not 
wr i !l e n at the 
time of the crash, 
but JFS ' s pur­
pose was lo 
ma int a in d isk 
consistency. not 
fa ult to lerance . 

Since ver. ion 3. 1. AIX has 
fcawrcd a JFS (Journaled Fi le 
Syslt:: m), implemented as a 
way tu combat corrupt Un ix 
Fi le systems caused by unex-
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server version ... .. . .. .. $3000 
.. . .... .. . .. . ($150 per user) 

unlimited license . .. . . . $14 .700 
IBM Corp. 
Austin. TX 78758 
(800) 426-2255 
(914) 765-1900 
product info fax: (800) 426-4329 
Circle 1060 on Inquiry Card. 

Oth e r prod uc ts 

nel. AIX documents the structures and 
calls necessary for a developer to cre­
ate a kernel extension, and it gives sam­
ple code for a number of different types 
of extensions. 

AIX was one of the earliest Unixes to 
use dynamic kernel exten­

sions to introduce aver­
sion of Plug and Play 

into the worksta-
tion world. While 
many Unixes will 
recognize a new 
device on the 
first boot-up 
after instal la­
tion, AIX will go 

an extra step and configure the device 
for immediate use. AIX also keeps track 
of devices and their configuration in the 
ODM (object data manager). This makes 
it possible for AIX to issue a warning 
boot'UP if it can't find a device it has 
previously seen. If you had removed the 
device, you can run the di ag command 
to configure AIX to remove the device 
from the ODM. If the device was pow­
ered off or unplugged during boot, you 
can power on the device and run the 
cf gmg r command which will rediscover 

• the device and add or recreate a /dev 
entry. 

like HACM P (Hi gh Availab ility Cluster 
Multiprocess ing ) are ava il able th rough 
third parties fo r applicati ons that de mand 
constant availabilit y. 
AIX fosters a rea l love-hate relat ionship 
with th e Unix conirnun ity. Man y users 
love the hardware AIX runs on, but they 
don' t li ke AIX. It ' s a burden they have lo 
bear. Others look at AIX and see all the 
new improvements as a leap fo rward for 
IB M. In the encl , the marke tpl ace will 
make the dec ision. bu t it sure looks li ke 
the latest generati on of AIX is a winner.• 

foil arc Pa11·/iger is m1 engineer on 1he Unix 
Phoroslwp 1emn at Adobe Sys rems. Frum 1989 
10 1993 he ll"Orked m IBM on rhefl rsl release 
of /11fo £xplorer l11td 011 poni11g Nex1S1ep 10 
AIX. You can reach him 011 1he /11 1em e1 al 
pt111·/ige r @ adobe.co m o r 011 13/X clo 
"edi10rs ... 



Four Great Products For Simple File 
And Disk Sharing Across Multiple Platforms. 

lntergraph's full line of Windows NT 
and UNIX integration products makes it 
easy to cross platforms. Streamline client/ 
server networks. And simplify evet)' system 
manager's life. 

PC-NFS for Windows NT. 
Let~ Windows NT LL'iers access files and resources 
on UN IX servers and workstations. And connect 
to coq>orate databases and mail systems. From 
the famili;u· Windows interface. 

Disl<Share for Windows 
NT. Let~ UN IX NFS users access fil es and 
directories on Windows NT servers <md work­
stations. While taking advantage of UNIX 

Call 1-800-291-9909 
For Free Evaluation CD. 

util ities to manage files on Wind01vs NT seat~. 
WiLl1 Windows point-and-click interface. 

eXatt for Windows NT. 
Lets eXalt users move quickly between X-based 
applications and Windows NT. Witl1out 
cumbersome text-fi le editing. Using a 
Microsoft Windows, Open Look, OSF/Motif 
or tmn look-m1d-feel. 

Bat:ch Services for 
Windows NT. Lets Windows NT 
users schedule, manage and reschedule 
non-interactive jobs. Locally or network­
wide. Witl1 the Windows interface. 

Total Support. I 00% 
Sat:isfact:ion Guaranteed. 
Like all Intergraph software, these integration 
applications come with the industry's 
top-ranked support. And a 30-day, 100% 
satisfaction guarantee. Call 1-800-291 -9909 
for your nearest reseller. 
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Work-Free Workgroup Schedulers 
Group schedulers are uniformly easy to use, but they vary widely in 

their features, output, and compatibility with existing E-mail systems 

DAVID SEACHRIST 

I f you've never had to coordinate meet­
ing schedules for a group of busy pro­
fessionals, consider yourself blessed. 

Finding open time slots for a large group 
and shuffling schedules to make it all hap­
pen can frustrate even the most level-head­
ed organizer. Group Schedulers automate 
the tedious task by sharing individual 
schedules , finding common open times, 
and securing commitments via E-mail con­
firmations . 

NSTL evaluates seven of the most pop­
ular group schedulers for Windows. Ded­
icated tools for maintaining personal and 
shared calendars, these schedulers run on 
Novell Netware 4.1 , and integrate meet-

Wise takes good advantage of the Win­
dows interface. 

For existing cc:Mai l or Lotus Notes in­
stallations, Lotus Organizer makes sense. 
With an intuitive interface that helps man­
age personal information, it caters to the 
scheduling needs of individuals. But it 
lacks a robust , integrated group module 
that would make it a better scheduler for 
large groups. 

Do you have a large installed base of 
Macintoshes? Meeting Maker XP is the 
only group scheduler that runs both the 
client and server on a Macintosh. 

Of E-Mail and Networks 
All seven schedulers support Novell Net­
Ware, Banyan Vines, LANtastic, IBM PC 

A rich feature set makes CaLANdar NSTl's top-rated group scheduler. 

LAN, and Microsoft LAN Man­
ager networks . CaLANdar, 
Meeting Maker XP, Microsoft 
Schedule+, and Group Wise also 
support AppleShare networks. 
All seven provide some WAN 
support , although they may re­
quire additional modules or spe­
cia l versions of the program in 

ing notificat ions and confirmations across 
a proprietary messaging system or through 
third-party E-mai l architecture. 

The Cream 
Although most of the programs presented 
here handle group scheduling with rela­
tive ap lomb, Microsystems CaLANdar 
earns NSTL' s top ranking. 
It scored hi ghest in both OVERVIEW 

order to do so. 
Both Futurus Team Combo and Group­

Wise bundle their own E-mail components, 
but gateway modules are avai lable for 
transporting messages through a variety 
of other E-mai l systems. For instance, 
GroupWise has nine E-mail gateways, 
whi le Team Combo offers only two. 

Campbell Services OnTime, Version 1.54 
OnTime's interface is not as slick as some 
of the other schedulers , but its screen de­
sign is logical, and its documentation well­
designed. With its handy drag-and-drop 
and dialog box support, OnTime handles 
reschedulings intelligently. Every change 
you enter sends a new meeting notice; 
responding to the final notice accepts a ll 
earlier versions of the notice. While this 
technique has the potentia l to increase 
mailbox clutter, it also serves to minimize 
confusion , since the recipi ent does not 
need to respond to multiple meeting invi­
tations for one meeting. 

OnTime is the only program here that 
lacks a dedicated resource-handling option 
to schedule rooms and equipment. You 
can work around this limitation by setting 
up resources as separate user accoun ts. 
OnTime offers basic to-do li st functions, 
but it doesn ' t address the management of 
group tasks very well. Along with cum­
bersome data exchange between the to-do 
li st and calendar, the program does no t 
support ri ght-cli ck access to shortcut 
menus. 

OnTime comes equipped wi th a strong 
administration feature set, but its task man­
agement and querying features are weak. 
Network support is substandard in com­
parison to some of the other schedulers. 
While it 's short of comprehensive utilities 
and group apple ts features, OnTime gen­
erates informative, well formatted repo11s. 

ease of learning and versa- -------------.----...--.--....,.--..----.---.-----,. 
Futurus Team Combo, 
Version 3.52 

tility. high in ease of use, 
near perfect in concurrency 
(a measure of how well a 
progra m avoids fi le-shar­
in g v io lat ion s during 
schedul e upd a tin g), a nd 
above average in overall 

KEY 

&-'Good 
• Fair 
T Unacceptable 

CalANdar 

qua lity. GroupWi~e 
1 f your company plans to lotus Organizer 

simultaneously deploy both 
E Meeting Maker ?<P an -mail system and group 

sched uling, GroupWise is OnTime 

c lea rly th e produ c t of MicrosottSchedule+ 

Futurus Team Combo 

3.0 

4.1 

3.0 • choice. Both its scheduling 
and E-mai l capabiliti es are 
well integrated, and Group-

a 10-user price. All other prices are for 5 users. 
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BMB 

4MB 

4 MB 

4 MB 

4 MB 

4 MB 

.... • • 4 MB 

$495" 

$695 

$495 

$790" 

sa2a· 
$495 

$649 I 

Futurus Team Combo 
displays appointments, 
a monthly ca lendar, 
and a to-do li st in sep­
ara te movab le w in­
dows. You can resi ze 
the to-do li st, but not 
the appointment calen­
dar window. Oddly , 
the monthly ca lendar 
occupies a dispropor­
tionately large area of 
the screen, and only re­
sizes larger, not small­
er. Team Combo pro­
vides program buttons 



and context-sensitive menus activated by 
the right mouse button, but no drag-and­
drop capabi lities within the scheduler. It' s 
also the only program here that uses spin­
dial fields instead of a graphical time line, 
so we couldn 't set time parameters by sim­
ply dragging the mouse. 

a network server, 
for example, Mi­
crosoft's RAS 
(Remote Access 
Services) . Just 
like its rival , 
Meeting Maker 
XP, Schedule+ 
supports aut o­
matic sy nchro­
nization of files. 

Team Combo's interface attempts to tie 
various applicati ons together but falls 
short. Accessing the application from 
within one another isn't as smooth as the 
other schedu lers. NSTL testers experi­
enced trouble trying to change an ap­
pointment. The manual suggests a cut-and­
paste procedure, but it failed to work. 

Team Combo provides good support for 
E-mail, security, utilities, and group applets 

Organizer also 
makes it easy to 
respond to meet­
ings. You can set 
the program to 
automat ical ly 
process certain 
types of events, 
either as a chair­
person or as an 
attendee. To im­
plement thi s 
functionality, Or­
ganizer requires 
either cc:Mail or 
Lotus Notes. 

Lotus Organizer's intuitive interface simplifies schedullng. 

Schedule+ 
produces excel­
len t presentation 
quality in its dai­
ly , weekly, and 

Meeting Pro110sal by Martha Wztlson Tanner 

~;;;!;iffi'!~ .1!.at•: I Mon 5 1D 1 ss1:1 
Iimo: I 9 : OOAM I Dui•tion: ~ 

Lotus Organizer produces stunning 
reports and delivers a full com­
plement of repon-enhancement 
options. The reports stand out 

I Conference Rooe 
:. David 

for their informational content 
and presentation quality. The 
program 's super ior quality 
score wou ld have been even 
higher, if it weren ' t for a cou­
ple of problems. It does not offer 

I Holen 
A Martha W atson T annet 

substantial group report capa­
bilities, and you can't present 
side-by-side user information 
on a single page. 

Meeting Maker XP has strong remote features and is the best choice 
for Macintosh sites. 

Shortcomings aside, Lotus 
Organizer is a solid scheduler, 

and it remains our first choice for person­
al scheduling. 

(chat, group address book, in/out boards, 
phone message, and group notepad), but 
only average support for administration, 
remote, and network features . Because it 
offers no provisions for a group report with 
side-by-side user information (such as a 
report with free/busy times), presentation 
quality could only muster an average rat­
ing in most of Team Combo's reports. 
Weak data interchange is the product's 
greatest shoncoming. 

In spite of the many improvements that 
Futurus has made to Team Combo since 
NSTL last evaluated it, the scheduler still 
doesn't manage 10 stand up very we ll 
against the competition. 

Lotus Organizer, Version 2.0 
Lotus Organizer simplifies scheduling with 
a three-ring binder metaphor. Tabs pro­
vide access to different program modules 
(ca lendar, planner, to-do li st, addresses, 
and so on). 

To mark tasks complete, just click the 
box next to an item on the to-do list. Cat­
egory and cost coding help tie tasks to pro­
jects. You can drag-and-drop tasks be­
tween to-do li sts and the calendar, and a 
show-through option allows the to-do 
items to appear in the daily calendar. 

Microsoft Schedule +, Version 1.0 
Schedule+ easily schedules recurring per­
sonal meetings, but it is the only program 
presented here that does not allow the sched­
u Ii ng of recurring group meetings. With 
excellent tools for scheduling both groups 
and resources for meetings, Schedule+ also 
offers both drag-and-drop and dialog boxes 
for rescheduling. On the downside, drag­
and-drop on ly works between different 
times, not between different 
clays. 

Schedule+ is easy to use 
for personal tasks, but group 
tasks require setting up a 
shared calendar, which is 
not as convenient as having 
the ability to send tasks. Al­
though you can ' t drag-and­
drop tasks between the to­
do list and calendar, you can 
copy them . Right-mouse­
button menus are also no­
ticeably absent. 

For remote access, Sched­
u I e+ relies on remote con­
nection services provided by 

monthly report~, but it is the only scheduler 
here that can't generate trifold reports. Nor 
does it create a group report with side-by­
sicle user information. And it offers mini­
mal font options. 

Schedule+ shows its age in this evalua­
tion. Microsoft hasn't offered a major up­
grade in three years, but the new Windows 
95 version is clue out in the early fall. 

Microsystems Software CaLANdar, 
Version 3 
CaLANdar is NSTL's top choice overal l. 
It scored well in all the test categmies, and 
highest in both ease of learning and ver­
sati lity. CaLANdar lays out its display in a 
logical manner, with the appointment cal­
endar on the left, tasks in the upper right­
hand corner, and two monthly calendars 
in the lower rig ht-hand corner of the 
screen. Its screen design also assists in per­
fornung routine scheduling ta~ks. Although 
the program lacks the rule-based schedul­
ing mechanism available in GroupWise 
and Organizer, testers performed all tasks 
in the usabili ty scenario with ease. 

Along wit h bubble help and excellent 
documentation, the wealth of features found 
in CaLANdar also set it apart. It earned 
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SCHEDULING AND MESSAGING FEATURES 

SCHEDULE 

Allows attaching notes to appointments 
CALEN DARS 

Alerts if changes occur 

~'i!c;fw,~ ~gJiedu.ling~Q\ r°!l~9_urces 

Supports Boolean searches 
S1.1P.1iorts searching throl.IQh notes 

CALAN DAR 

• • • • • 
• • • • 
• 
~ 

0 

FUTURUS LOTUS MEETING 
TEAM COMBO ORGAN IZER MAKER XP 

• • • • • '.) 

; 
• • • 
• • • • • • • • • • • 

• 
• • 

e =yes; 0 = no Features not integral to the package are marked "no" 

outstanding marks in task management, re­
mote support, network support , security, 
and data interchange. The product' s only 

Canfetencc Roosn 

HELEN 
Q) MARTHA 

o .. -..., 11r ... 

consistent interface and a universal inbox 
that receives E-mail , faxes, and meeting 
notices. It also offers convenient options 

th at ma ke it easy to chan ge an 
appointment, manage to-do li sts, and 
respond to group meetings. 

GroupWi se is the easiest to use 
when responding to meetings, let­
ting yo u res pond to notices fro m 
either the inbox or the calendar. The 
program also offers the most com­
plete set of rules for the automatic 
process ing of incoming messages. 
For example, you could decline all 
meeting invitations scheduled dur­
ing yo ur vacation. You also have 
the choice of responding to all in-

GroupWise delivers a consistent Interface, a universal inbox, 
and an integrated E-mail system. 

stances or to just a single instance 
of recurring meetings. 

weak spot is its queryi ng features . 
CaLANdar generates the best all-around 

group report , but limited font options low­
ered its output scores. Microsystems also 
offers remote soft ware as an add-on mod­
ule and a fi le-synchronization routine that 
you ru n manually. 

GroupWise, Version 4.1 
A solid integrated scheduler with excel­
lent screen design, Group Wise prov ides a 
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Group Wise supports both drag-and-drop 
and dialog boxes fo r reschedulin g ap­
pointments. During the rescheduling pro­
cess, you can retract the original message 
to avoid a pile-up of notifications that con­
cern the same meeting. Gro upWise sup­
ports right-cl ick shortcut menus and is the 
only program prese nted here that offers 
interacti ve help . Ca lled Coac hes , these 
items step you through procedures as you 
perform them. 

MICROSOFT 
SCHEDULE+ GROUPWISE ONTIME 

• • 
!It 

• 
• • • 
• • • 
0 Cl 

• • 
• • • • 

GroupWise generates sharp, in fo rma­
ti ve reports, with exce llent presentation 
quality. However. options for enhancing 
output are limited in comparison to Orga­
ni zer, Meeting Maker XP, and OnTime. 
Novell bundles a phone-message applet 
and group notepad with GroupWise. 

The Group Wise cl ient software supports 
a direct dial-up connection via a modern, 
but requires a ded icated message server 
and either GroupWise' s Async or X.25 
Gateway. You can choose which types of 
items are updated and deleted as part of a 
remote-session synchroni zati on. 

GroupWise performed strongest in the 
areas of group meetings and E-mai I sup­
port featu res. It disp lays powerful task 
management, administration, network sup­
port , and data interchange. Query and re­
port ing fea tures are no t GroupW ise's 
strong sui ts. 

On Technology Meeting Maker XP, 
Version 2.5 
Meeting Maker XP's server software runs 
either as an NLM (NetWare Loadable 
Module) or on a Windows c li ent. We 
didn' t like Meeting Maker's default screen, 
but it was easy to position windows and 
to create a customi zed environment. The 
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Plug and Play faxmo dems for Windows 3.1 and W indow s 95 

Supra's new Plug and Play modems are so simple to install , they virtua lly install themselves. Best of 

all , they bring Plug and Play ease to both Windows 3.1 and Windows 95! 

So you 'll experience quick-and-easy insta llation in your system today, and again 

w hen you upgrade to Windows 95! Just plug in your mode m, install the 

accompanying softwa re, and 

you're ready to go. No more jumper hassles, 

device conflicts, o r time-consuming diagnostics. Configuration 
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COMMUNICATION AND DATA INTERCHANGE FEATURES 

FUTURUS LOTUS MEETI NG 
CALANOAR TEA M CO MBO ORGANIZER MAKER XP 

REMOTE SUPPORT 

• • • 
0 O ' 0 

• 0 0 • 
~ • 

• • • • 
Banyan Vines • • ' " .. • • • • • • • • • • • • • •• • • • 0 0 

2 

Number of report templates 5 
Supp~rts custom reports 
Print Rolodex-style information • • • • 
DATA INTERCHANGE 
Supports OLE client and server • • 0 
Neiwork DOE links • • • • • • • • 
e =yes; =no ' Novell NelWare and Banyan syslems only ••Supports any MAP! syslem 

program lacks the handy conlext-sensitive 
menus activated through a right-mouse 
click, and provides only sparse drag-and­
drop editing. 

Meeting Maker XP shines wi!h good 
support for group meetings, strong remote 
features, and average support for query­
ing and task management. It lags behind in 
reporting features . By comparison, the oth-

Cal.AH!l.ar~.00.06 .•••. ... . $495* 
Microsystems Software Inc. 
F.~an:(ingtiam, MA 
(508) 879-'9000 
Clrcle 1061: on lnquley Cilrd. 

· GroqpWlle 4.1 . . ..... . ...... $695 
Novell Inc. 
.OremJ UT 
(801) 226'6000 
Circle 1062 on lnquley Card. 

MeeUng Makel< XP 2.5 .. . . . . S790~ 
ON Technology Corp. 
GamJ>ridge, MA 
(617) 374'1400 
Clrcle 1063 on Inquiry card. 

Oiilbne 1;!;4 ... . . . . • . . . .. . 5828" 
Camp\)ell Services Inc. 
Southfield, Ml 
(810) 659-5955 
Circle 1064 on Inquiry Card. 
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er programs here presented more detailed 
information in their reports. For example, 
a ll the other programs print a miniature 
monthly calendar in their dai ly reports. 

Meeting Maker's to-do list is a mixed 
bag of impressive features and a few short­
comings. The program notifies you when 
an assistant adds tasks to your to-do list, 
but it doesn't highlight overdue tasks. 

1:.otas "®lrilzer 2.0 .. .... . . . .. .. .. $495 
t.otu;;; Deveh:1Rmen~:J;;.om. 
©ambridge, ~ 
{S17! ,51N350b 
(800} ~511'14 
Clrcle 1065-!bn lliqulf.)\ ~rij. 

MICl'OilJft Schedule+ 1.0 . . • ... . •. ., f495 
Mlcrbsoft Corp. 
Redmond. WA 
(206) 88:2'<8080 
Clrcle 1066 on lnqul~ Card. 

Team COailio 3.53 . .. . ...... ..... $&49 
Futurus ColJ!). 
Norcross, GA 
(404) 242-7797 
Clrcle 1067 on Inquiry Cllrd. 

•10-user price, ~I other prices are1or 5 usefs. 

MICROSO FT 
SC HEDUL E+ GROUPWISE ONTI ME 

• • • • • • • 

• 
• • • • • • 

~~~~ .. ~~~~ . 
Meet ing Maker intelligent ly processes 
appointment rescheduling, providing both 
drag-and-drop and dialog boxes for the 
task. The program only sends one meet­
ing notice . Each addit io nal change or 
reschedu le e nt ry updates the origi nal 
notice, cutting down on mai l clutter. Icons 
a longs ide th e received message a lert 
invitees of schedu le changes. 

Meeti ng Maker XP has the strongest 
support for Mac sites . With a native (as 
opposed to retrofitted) Maci ntosh inter­
face, it' s the only scheduler reviewed here 
that runs both the client and the server on 
a Mac. • 

This repon contains the partial results of a 
recent issue of Software Digest, a' mon(hl>:._ 
publication of NSTL., Inc .. To purchase a com­
plete copy of the report, contact NSI'L at 625' · 
Ridge Pike, Conshohocken. PA 19428, (610) 
941-9600;far (6 /0) 941-9950; 0 11 the Internet, 
editors@nstl. com. For a subscription, call 
(800) 257-9402. BYTE Magazine and NSTL 
are both operating units of the McGraw-Hill 
Companies. 
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Introducing Solaris x86 and Oracle7 Workgroup Server. 
ITS OFFI IA L Solaris'." the number one advanced 

operating environment ', and Oracle?:" the number 
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deli ve r unparn lleled power and performance 
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Windows interface. Introducing Oracle? 

Workgroup Server'" for Solaris x86. Accessing 
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for workgrou ps. 

Oracle7 Wurkgroup 

Server for Solaris x86 

-~---

di t li-m blU -

;~ ;~ ~i 
~ a • II ~ "' - --- =.:. ·-
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Now users can access terabytes of 
corporate data .,.,theln leaving their 
f'llCe, comfortable W.ndows desktoos. 

also lets you use your familiar 

Windows tools to administer your 

datahasc and create scalable, robust 

MP applications. Windows users can 

now take advantage of the same robust 

RDBMS development environment 

used by corpora te MIS departments. 

Even installation is simple. And 

yo u don't h;we to reengineer your 

workgroups to get these benefits. 

Solaris can turn an x86 or Pentium'"­

based computer into an application 

server for upsizi ng Sotaris x86 Server 
Suite was voted the 

existing Novell' Best New Netv.'Ofk 

Net Ware· LANs, 
Operatrlg System at 
NerwoOd+klterop. 

Data 
Communications 

LAH Times 

ml 
OF SHOW 

1995 

if~~ !Ni 
LAS VEGAS 

giving users access to powerful 32-bit 

database applications. So if you want real 

database power and the ease of 

Windows, here's the smart way to gel it. 

Oracle/ Workgroup Server for Solaris 

x86. There has never been a more pow­

erfu I combination for your work­

groups. 

+sunSoft 
ORACLE" 

Call 1-800-SUNSOFT 
Prompt2 



Win a Notebook Computer! 
BYTE's research department would like to know what your computer 
notebook requirements are. Please take a few minutes to fill in this 
form by July 31 and you will automatically be entered in the 
sweepstakes. The prize is this WinBook XP, a DX4-100MHz notebook. 

Portable: a notebook or subnotebook computer 
weighing 8.5 lbs. or less. 

1 Do you plan to purchase a portable com­
puter within the next 12 months? (Cborueo11e.) 

Definitely yes ............................................ __ 1. 

Maybe (cimlimw s11n1e)' ris ifrou pla11 lo buy) .... --" 

No (L·oulimw sun·ey as if you plrm lo bt1J~ ..... .... __J. 

D CJH.'ck here ff )'OU hare purcha~ In the ll..~ six monih.~ 

lA (If yes or maybe) Will this unit be paid for 
by yourself or by your employer? 
Self (please go on to Question 2) .... .. ....... __ , 
Employer (please go to Question I B) ....... __ , 

18 IH paid by employer) Approximately how 
many are employed by your company: 
(Choose one.) 

1000 or more employees .......................... __ ,_ 
500-999 employees ............................. .. ... __ z. 

I 00-499 employees .................................. __J. 

50-99 employees ....... ........ ................... .... __ .._ 
Fewer than 50 employees ...... .. ....... .......... __ ;. 
Uncenain .......... .. ... ................ ....... ..... ... .... _ _ 6. 

2 Will you require CD-ROM with your next 
portable computer? (Cbooseone.J 

Yes, internal CD-ROM, built into 1101ebook __ 1. 

Yes, external CD-ROM, connected to port or 
docking station ... ..... ......... ...... .... .. ...... .. .... --" 
No .... .. .... ...... ....... .... ......... ............... ......... __ , 
Uncertain ..... .... ..... ............... ............ ... ... ... __ 4. 

3 For the unit selected above in question 2, 
what weight would you be willing to accept? 
(Cboosco11c.) 

4.5 lbs ...... ................ ................................ _ _ 1. 

5.0lbs ......... .. ........................................... __ z. 

5.5 lbs .............................................. .. ...... __J. 

6.0 lbs ........... ................................... ........ __ , 
6.5 lbs .... .. .... ....... ...... .......... .. ........ .. ...... ... __ ;. 
7.0 lbs ...... ............. .. ..... .. .... ..... ............ ..... __ 6. 

8 lhs. or more ......... .. .. ............ .............. .. . 

Contest Rule• 

4 What type of processor will you require? 
(Choose one.) 

Intel 486 SX/33 MHz ..... .......... ... .. ....... ..... . __ 1. 
Intel 486 DX2/50 Milz ....... ............... ...... .. --'· 
Cyrix DX2/50 MHz ...... ........... .. .... ............ . __ 1. 
Cyrix DX2/66 Milz .............................. .. .... __ ,_ 
Cyrix OX2//80 MHz ........ .. .. ............. ........ .. __ ; 
Intel 486 OX4/75MHz .... .. .................... .. ... _ _ 6. 

Intel 486 OX4/100 MHz ....... .. ................... __ , 
486, unsure which version ... .. .................. __ s 

Intel Pentium 60 MHz ............................... -9-

lntel Pentium 75 MHz ............................... __ .. 
Intel Pentium 90 MHz .. ....................... .. .... __ 11. 

Intel Pentium 100 MHz .. ... ....... ................. --"· 
lntel Pentium 120 MHz ............................. _ 1J. 

lntel Pentium 150 MHz ............................. __ .. . 
Intel Pentium, unsure which version ......... __ 1s. 

AMO K5 ........................... ......................... __ 16 

Cyrix Ml .......... .. .............. .. ................... .. .. _ ,,_ 
Other ..................... .. ................................. --'" 
Don't know ....... ........ ... ... .... ............... ... .... __ 19. 

4A What type of bus will you require? 
PC! only ....................... ......... ........ ..... ... .... __ 1. 

ISA only .. .......... .............. .. ................. ....... __ z. 
Both PCI mid ISA ............... ..... .................. __J. 

No preference ................................ ........... __ , 

5 Which screen will you require for your 
portable computer? 
Screen t)1le (Cboose one.) 

Monochrome ................. ... .............. ..... .. __ 1. 

Dual-scan color ............... .. .... .. ..... .. ....... --'· 
Active-matrix color ................ .. .............. __J 

Screen size (Choose one.) 
8.4 diagonal ......... ...... ........... ...... .. ...... ... _ •. 
9.4 inch diagonal ......... .. ... .. ............. .. .. .. __ 1 

10.4 inch diagonal .................... ............. __ 6. 

11.4 inch diagonal.. ............................. .. __ ,_ 
12.4 inch diagonal ...................... ......... .. __ •. 
Larger than 12.4 inch diagonal ............. . 

6 IH you require a color screen) What 
resolution will you require? (Cbooseo11e.J 

640 x 480 x 256 colors .. .. ..... ................... __ 1. 

800 x 600 x 256 colors ....... ....... ........... ... __ 1. 

1024 x 768 x 256 colors .......................... __J 

1280 x 1024 x 256 colors ........................ __ 4. 

1024 x 768 true color ...... .. .. .. .. ................ __ 1. 

Uncertain .. ..... .. .... ..... .. ..... .. .. ... ...... ........... . --•· 

7 Will you require the following in your 
portable, docking station or both? 

llockln~ 
Poiuhll' Stu.loo Hoth N"rhhu 

Speakers ..... .. ........... .. .. __ , __ , -"'--' 
Available CD-ROM ....... __ ; __ ,, __ , __ s. 
Available floppy drive ... __ ? 10 _ 11 _ 11. 

Parallel port ................ _ 1i .. _ 11 _ ,. 

Serial port ................... i: 1s. _ 19 -"'· 

Ethernet pon ... ............ _,, " _ ,i _ H 

infrared port ............... _ 1; _ ,6 _ ,, _ !JI 

SCSI port .......... .. ....... .. _ ,., __311 _ 11 __Ji 

Tape back-up ..... ......... _JJ ___.1, 1 _ !(, 

8 (If paid by employer in lAJ Would your orga­
nization agree to purchase terms of net 45 
days with 3% late fee stipulated? (C/xJrue mm) 

Yes ............... ......... .... .... ........................... __ 1. 
1 0 .. .... ............... ............ . .... . ........ .. . .......... __ l. 

Uncertain ........... ... ...... ............... .. ...... ...... . 

9 What is the most important feature you 
look for in a notebook computer? 

The contest ls open to an U.S. rosldon1s 18 years of age or 
oldor. No purchase necessary. An Individual may enter re· 
gnrdloss of whether or not ho or sho chooses to pankipnto in tho 
survey. En11an1s should flll out lhoir doytlmo telephone num· 
bor who10 lndiccitod. Umll: ono entry por porson. 

The odds of winnlng depond on tho Iola! numbor of cntrlos ro.. 
cefved by lho culoff dale of July 31 . Employeos of McGraw· 
HUI. Inc., Winbook. !heir agencies. subsidiaries. employees nnd 
lam~ies are not ellgibhl to par!q,ate In the contest. McGraw·HiU, 
Inc., is not rosponslblo lor los1, Into, or misdirected mnll or In· 
ol!gible entries. All lodornt, stato, and/or local rules ond 1ogu· 
lations apply. Void whero prohibited by law. One prize will bo 
awarded. Total value of prize Is S3800. The prize is nol ro· 
deemab4e tor cash. f'IOf Is substrtuUon at !ho prizo by tho wlnnor 
allowed. The winner Is rcsponsibio for any and all taxes M &o· 
ciated with the acceptanCe ol the prize. BYTE reserves U1e nghl 
10 slbstJtute a prize upon lllavaiabiity. Foe the name ol lhe Wtn­

ner. send a sel1·addrossed, ~ envolcpe aftc< Augusl I IO 
Wrix>ok Sweepslal<es. Ma"""'9 Depanment, BYTE Magazino, 
One Phoenix MiR lane, Polortiorough. NH 03458. 

Name: -------------------

Enlrlos musl bo rocelvod by July 31, 1995 lobo ollgibio lorthe 
drawing. Tho l!nallst wUI bo dolormlnod In a random drawing lo 
tako place at BYTE. The winner will bo conlactod by lelephone 
oo Augusl 1, 1995. Porsonal conlJlcl w11h U10 lndivldual sped!led 
on tho ontry cnrd must bo modo lor lho riMMs1 le bo dedared lho 
wlnnor. 11 thowlnnercannot bo cootaciedwithln 15 days al the 
drawing, then tho undaKned pnze will be awan:Sed 10 an eltemate 
winner so&ected at random. The winner shall be required to sigl1 
an aff1davil roleaslng McGraw·Hill. Inc .• from l..ablhty In con· 
nocUon wilh use of lhe prize. 

TIUa: --------- ----------

Company: --- ---------------

Address: __________________ _ 

City: _____ ____ State: ___ Zip: _ ___ _ 

Phone: _ _ ______ Fu : ----------

Fax your responses to (603) 924-2535, or mail them to BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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Hardware I :m f Mi1 

Portable-Data Stars 
Small, removable-media drives build a better bridge over the gap 

between floppies and hard drives 

STAN MIASTKOWSKI 

R emovable-media drives have sat 
on the mass-storage side lines 
for years . For some app li ca­

tions, their combination of unlimited stor­
age and hard drive-like performance has 
been indispensable. But in genera l. high 
drive and cartridge prices have hampered 
hopes of commodi ty stardom. Two brand­
new 3l1-inch drives reviewed here, from 
SyQuest and lomega, could bring this stor­
age category greater appreciation with new 
standards for price and convenience. 

The three major technologies competing 
in the removable-media drive market have 
been MO (magneto-optical), SyQuest, and 
Iomega Bernoulli. MO drives and their ilk 
remain expensive, with drive prices start­
ing at around $800 fo r 3l1-inch internal 
230-MB units, but they have enjoyed pop­
ularity in corporate environments, mainly 
for the long-tenn storage of essential data. 

While MO technology promises greater 
storage li fe than purely magnetic tech­
nologies, its complexity keeps drive prices 

Making Sense of Cost 

1.0 2.0 3.0 4.0 5.0 
Off-line capacity (GB) 

The.cost of removable-media storage climbs as 
you'.ouy more media. However, you must 
ca,ns·der orrline capacity as well. lomega·s Zip 
loo~S'good \lnless you want more than 100 MB 
on a cartridge. We compared the current pricing 
of e.xtemal drive units with a SC$1 adapter (not 
needed for Macs) and one cartfldge. The cost of 
additional media Is based on bulk packs 
(typically-0ontaining three or'11ve cartridges). 

hi gh and write times relatively s low. But 
on the plus side, the media is inexpensive, 
at under $30 per 230-MB cartridge, which 
often makes an MO drive less expensive in 
the long run (see the figure "Making Sense 
of Cost " ). 

Magnetic removable-media drives from 
Iomega and SyQuest use very different 
technologies. To the delight of users. the 
rivalry between these two companies has 
spurred higher capacities and lower prices. 
SyQuest places what's essentially a stan­
dard hard disk platter in its cartridges. lo­
mega' s aptly named Bernoulli drives use 
the Bernoulli aerodynamic principle to 
control a flexible disk as it rapidly spins. 

Besides letting you lock away sensi tive 
data and quickly back up standard hard 
disks, removable-media drives have gai ned 
popularity for storing and transporting size­
able files, such as high-resolution graphics 
images. While Dernoulli drives are popu­
lar with PC users, SyQuest drives have 
long been an industry standard in the Mac­
intosh-dominated publishing, advertising 
agency, and desktop publishing markets. 

Both technologies have traditionally 
been burdened with high prices for both 
drives and cartridges and the inconvenient 
form fac tor of 5!4-inch media. But all that's 
changing fas t. Both SyQuest and Iomega 
are now shipping 3~-inch removable me­
dia drives, and the Iomega Zip drive's pric­
ing has fallen to commodity levels. New 
markets are open for removable media. 
and a combinat ion of consumer demand 

and marketing factors is driving down the 
technology's price. 

User-Focused Zip 
Iomega's Zip dri ve underscores the dra­
matic swing toward a new consumer trend 
in removable medi a. Its consumer-driven 
design, pricing, marketing, and ease of use 
represent a radical new approach for the 
PC dri ve industry-and one that's being 
quickly emulated by others (see the text 
box "SyQuest Takes On Zip" on page 130). 

Rather than use the old engineer-driven 
" build neat stuff and they will come" de­
sign philosophy, Iomega queried end-user 
focus groups, asking potential customers 
what they wanted most in a removable­
media drive. According to Iomega, the three 
strongest desires were storage capacity of 
at least JOO MB , performance approaching 
that of a conventional hard drive, and a 
price tag no higher than $200. Surprising­
ly , Zip fulfill s all those ideals. 

Zip's designers started from scratch, 
dumping the proven Bernoulli technology 
in the process. While the Zip drive still 
uses ai r currents to stabilize flexible media 
at high spin rates, it doesn' t rely on the 
Bernoulli effect to pull the media up to a 
stationary read/write head. Rather, a stan­
dard Winchester hard drive head in the 
Zip fli es over the media surface. As with a 
Bernoulli design, the flexible disk makes 
the media light and shock-resistant. Both 
the drive and its media are portable. 

The $ 199.95 Zip drive uses 25- and !00-

AUGUST 1995 BYTE :l.29 
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SYQUEST TAKES ON ZIP 
S yQuest recently announced a drive that 
will compete head-on with )omega' s Zip, 
though with some crucial differences. The 
EZ 135 wasn't available for review al press 
time but the initial vers ion - an internal 
IDE drive-is expected to ship by the lime 
you read this. 

Like other SyQuest drives, the 135-MB 
EZ 135 cartridges use tandard hard drive 
platters, but they re not compatible with 
other 3~-inch SyQue t drives. SyQuest ex­
pects cartridges to sell for the same price 
as Zip cartridges ($20) wh ile providing 
roughly 35 percent more storage capacity. 

With expected street price of $200 for 
the internal IDE drive and $239 for the 
2~-pound external SCSI drive (expected to 
appear in July). the pricing i also imilar 
to that of the Zip drives. However, with an 
average seek time of 13.S m and an aver­
age throughput of nearly 2 MBps, SyQuest's 
EZ 135 claims twice the performance of !o­
mega's Zip drive. 

According to Rod Watkins, an analyst 

MB cartridges (wi th suggested retail prices 
of $9.95 and $19.95 , respectively) and of­
fers good performance. But what's most 
s triking about the Zip drive is it s stylish 
and functional design. Created by a lead­
ing industrial designer. the sleek blue case 
makes a big departure from the typical ex­
ternal drive box. Thankfully. ergonom ics 
hasn ' t taken a back seat to design. For ex­
ample, the indentati on beneath the slot 
where you put the cartridge is deep enough 
to accommodate long fingernail., and a 
see-through window lets you read the label 
of an inserted cartridge. 

Using off-the-she lf heads, servos. and 
dri ve electronics-instead of custom-made 
drive components, such as the still-avail­
able Bernoulli drives-helped Zip' s de­
signers keep development and manufac­
LUring costs down wi thout compromising 
performance or versatility. Another cost­
saving feaLUre i it s uni body construction. 
The plastic case is an integral pan of the 
drive, which carries with it the added ben­
efit of increa ed shock resi stance. The Zip 
is rough ly the size of a paperback book. 
and it weighs just under a pound. Equipped 
wi th several sets of rnbber feet, it can . ta­
bly rest either flat or on its side. 
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with the market research firm Dataquest 
(San Jose, CA), SyQuest was able to re­
spond to the Zip drive quickly because the 
EZ l35 is a scaled-down SQ3270 and shares 
many of the same components and media. 
SyQuest cut costs through economies of 
scale by reducing the internal buffer from 
128 KB to 64 KB and by using industry­
standard drive components. 

Sold to computer dealers for integration 
into new PCs, the initial shipment of the 
internal IDE EZl35 is not aimed at con­
sumer . But SyQue tis expected to mount 
an aggre sive end-user campaign once the 
external SCSI version starts shipping. ln 
addition, Microsoft will include an EZ135 
driver in Windows 95. According to Sy­
Quest sources, an external parallel-port ver­
sion will be available in the fourth quarter 
of this year. 

The Zip comes in two interface versions, 
as either a SCSI or parallel unit. The SCSI 
version includes both PC and Mac soft­
ware. ( If your PC does not have a SCSI 
adapter, Iomega se lls one for $149.95.) 
Easy-to-use switches on the back of the 
SCS I drive set SCSI ID and termi nation 
sellings. For PC users , the paralle l unit is 
a good portable choice for movi ng among 
different machines. witJ1 the help or unique 
software (sec below). A pass-through par­
allel port lets you attach a printer. 

Media Trails 
A bit larger and thicker than a standard 
l Yi-inch fl oppy disk, the Fuji-made Zip 
drive cartridge fits easi ly in a shirt pocket. 
According to Iomega, a ·'ski trail " test that 
continua lly reads and writes a single data 
track on the cartridge revealed an average 
of 2000 hours before errors start to occ ur. 
By compa1ison, although it spins at a much 
lower ra te of rotation, a standard lloppy 
disk starts to show errors after I 00 hours. 

The Zip' s user-friendly foc us ex tends 
to its installation and use. The SCSI ver­
sion of the Zip drive comes with a large 
envelope containing two lloppy di sks (one 
for the PC, one forthe Mac). an eight-page 

fold-out installation guide that covers both 
platforms, and an eight-page user' s guide. 
Installation consists of plugging in an AC 
power bri ck. plugging the drive into the 
appropriate computer port (SCSI or par­
allel) , turnin g on your system, and run­
ning the setup software from a floppy disk. 

For both PC and Mac platforms, the in­
stallation process installs a group of handy 
utilities. including a Zip di sk-copy utility, 
a complete hard disk-backup utility, and 
tools for fotmatting , ejecting, locking, and 
diagnosing Zip cartridges. Most intrigu­
ing among tJ1ese is Findlt, an indexing util­
ity that maintains a database of the files 
on all your Zip cartridges, which makes it 
ea ·y to locate them with little fuss. 

For the PC platform, the Zip drive does 
not use a conventional device-driver pro­
gram invoked from your CONFIG .SYS 
file. Instead, a utility called Guest launch­
es from AUTO EXEC.BAT. It looks for a 
Zip drive on e ither a SCSI or a parallel 
port and ass igns it the next avai lable drive 
lcuer. You can alternate between the SCSI 
and parallel versions of the Zip drive and 
have Guest recognize the drive and set it 
up for immediate use. Thi s feature is ob­
viously designed for sharing a Zip among 
a variety of systems. You can simply take 
a floppy along and run Guest as needed . 

While the Zip ' s performance doesn ' t 
meas ure up to that of current hard drives, 
it ' s more than acceptable for the kind of 
applications you' re likely to use it for. Its 
32-KB buffer is rather small , but it man­
ages to deliver an average seek time of 
29 ms with I 00-MB cartridges and 16 ms 
with 25-MB cartridges. The drive spi ns 
down automatically after a configurable 
time-out, requiring 3 seconds to spin down 
and 5 seconds to spin up again. 

Using BYTE' s Disktest, we measured 
the average data throughput for both ver­
sions of the Zip drive. The SCSI version 
(attached to an Adaptec AHA-2940 PCT 
SCSI card on a 90-MHz Alaris Pentium 
system) tran sferred data at about 0.65 
MBps (comparable to the rate for a low­
end IDE drive) for both seq uential reads 
and writes. The paraUel-port version at­
tained data trnn sfers of only 0.17 MBps. 

SyQuest Breaks Loose 
SyQuest ' s 270-MB SQ3270 drive repre­
sents a les. radical design shift than the 
Zip drive . Nonetheless, its portable and 
convenient 3~-inch form factor still rep­
resents a fresh deviation from SyQuest's 
traditional product line of bulky but back­
ward-compatible 51'-inch drives and car­
tridges. As such , the 3~-inch drive repre-



TELECOMMUTING HAS REDEFINED THE 
WORKPLACE 

LANP:M HAS REDEFINED HIGH PERFORMANCE 
TELECOMMUTING 

Introducing LANA, a new family of remote node servers from LAN Access Corporation, powerful 

enough to meet the most rigorous demands of telecommuters. Wi th LANA, telecommuters accompli sh 

more work in less time. With a 32 bit RISC architecture, LANA is the first 

Telecommuter Server capable of sustained data rates to 230 Kbps, maximiz­

ing the performance of V.34 modem and ISDN connections. LANA's front 

panel display simplifies installation and management to minimize sup­

port costs . With a single call, telecommuters easi ly access Banyan, 

DECnet, IBM, Microsoft, Novell , and UNIX networks. All of th is trans lates 

LANA's front panel simplifies 
insta llation and support. 

into less connect time, less support time, and reduced phone 

bill s, for a lower overal l cost of ownership. And once you've 

seen how well we perform for telecommuters, just think of 

how eas ily we'll connect your mobile users. 

LANA The Telecommuter Server TM 
LANA, The Te lecommuter Server, comes with client 

software and a windows based manager. 

II 
~ IU1Swith 
Net Wore 

Call Today for more in format ion 
and a literature package 

PH: (310) 328-9700 

FAX: (310) 328-9696 

LAN Access 
High Parlo~ R.moto~H 

2730 MONTE R E Y STR E~T 

SUITE 105 

TORRANCE, CA 9050 3 

LANA, LANAaoNO<, LANAcilon~ LANAmenagor and The Telecommuter Server are 1rademark5 ol LAN Access Corporatlon. All 01hor trademarks aro property ol their respectf\·o companies C 1995 LAN Accoss Corporation 

Circ le 72 on Inquiry Card (RESELLERS: 73). 
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SONY'S MINI-MO 
Derived from the 2!.1-inch MD (Mini 
Disc) technology that Sony introduced in 
I 993 for the consumer music and broadcast 
markets, Sony's MHD-10 MD Data drive 
is another contender in the ever-evolving 
removable media market. MD drives use 
MO (magneto-optical) technology with a 
proprietary compression scheme. The orig­
inal consumer version stores 74 minutes 
of CD-quality audio; the computer-periph­
eral version stores 140 MB of data on the 
2!1-inch media. 

Unlike typical MO drives, MD drives 
don ' t use laser modulation and a two-pa~s 
erase-to-zeros/write-the-ones process to 
write data. Because MD drives spin much 
slower than MO drives, they can use mag­
netic modulation to write data. In an effi­
cient, single-pass process, the MD drive's 
laser heats each magnetic bit to its Curie 
temperature (365°P) while a magnetic 

sents more than just a shift in design : Al­
though it 's small and convenient. the new 
drive can ' t read SyQuest's SY.-inch car­
tridges currently in use. For current Sy­
Quest users. the 44-. 88-, and 200-MB SY.­
inch dri ves remain in production. 

New for the PC platfonn, the SyQuest' s 
3 :,.)-inch des ign is actually over a year old 
in the Mac world . As with the larger SY.­
inch models, the 3~-inch SyQuest drive uses 
what are essentially standard hard di sk 
platters in its 270-MB cartridges (which 
are also available in 105-MB format). Sy-

MDH-10 MD Data drive . .... $749.99 
Sony Electronics, Inc. 
San Jose, CA 
(408) 432-0190 
Circle 1032 on Inquiry Card. 

SQ3270 .. . . ....... . . ... S500-S700 
EZ135 . ... .. .. . ...... . . $200- $239 
(estimated street prices, 
depending on interface) 
SyQuest Technology. Inc. 
Fremont, CA 
(510) 226-4000 
fax: (510) 226-4102 
Circle 1033 on Inquiry Card. 

Zip drive .. ..... . ........ . 5199.95 
(SCSI or parallel Interface) 
PC SCSI adapter . .. . .. . ... . $149.95 
Iomega Corp. 
Roy, UT 
(800) 697-8833 
(801) 778-1000 
fax: (801) 778-3190 
Circle 1034 on Inquiry Card. 
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head on the other side of the di c writes 
the data pattern. 

The MD Data drive stands alone among 
removable media drives in offering dif­
ferent flavors of discs. Besides the stan­
dard read/write discs, read-only discs are 
designed for software distribution or CD­
ROM-like applications. Furthennore, Sony 
also offers hybrid discs with both read­
only and read/write sections. Designed 
primarily for applications such as inter­
active games, these discs Jet players save 
scores and character profiles. Sony MD 
Data drives can also play the Audio Mini­
Discs found in larger music stores. 

Announced in early I 994, the MD Data 
dri ve has suffered numerous del ays, bui 
Sony expects volume shipments by the time 
you read this. The delays have hurt Sony's 
attempts to forge alliances with hardware 
and software companies to make MD Data 

Quest drives use n dual-sided technology 
with two Winc hes te r-type read/writ e 
heads. which results in performance that's 
close to that o f a standard hard di sk drive. 

With a street price starting at approxi­
mately $500. the 3l{-inch 270-MB SyQuest 
SQ3270 dri ve is still aimed at the same 
professional market of graphics users and 
desktop publishers served by the larger 
SyQuest dri ves. Small office and consum­
er-level users are more likely to be attrac t­
ed to the budget-minded Zip. 

The SQ3270's standard box enclosure 
emphasizes its decidedly utilitarian nature. 
It comes in both internal and external ver­
sions equipped with an ID E, SCSf, or par­
allel interface . St1·eet prices range from 
about $500 for the internal IDE versions to 
about $700 for an ex ternal SCSI (without 
an adapter) or parnllel-port version. Sin­
gle 270-MB cartridges cost around $70. 

Installing an external SCSr SQ3270 wa-; 
a siraightforward process. though not as 
easy as installing !omega's Zip drive. Af­
ter we plugged in the external SCSI drive, 
1he install program placed a device dri ver 
and ASP! manager into CONFIG .SYS. A 
separate installation utility installed a hard 
di sk backup program along with a varie1y 
of straightforward programs for format­
ting and locking SyQuest cartridges. 

He lped along by its I 28-KB buffer. the 
SyQuest SQ3270 <lcli vered performance 
comparable to that of a standard hard disk. 
Average seek 1ime is I 3.5 ms, and average 

a new indu -
try standard_ 
Competitors 
(especi ally Io­
mega) have been able 
to.get a leg up on the market 
by offering drives· with lower prices and 
higher performance. ·MD Data drives have 
an access time of 500 m and a data trans­
fer rate of only 150 K.Bps, which places 
their performance closer to that of floppy 
drives than to that of hard drives. 

Initially available only as an external 
SCSI unit, the drive is powered by bat­
teries or an AC adapter. The $749.99 list 
price makes the MD Data drive a rather 
pricey alternative to !lie Iomega Zip and 
SyQuest EZl35 lines. While the Sony MD 
Data drives are certainly a unique and in­
teresting technology, they may be too lit­
tle, too late, and much too expensive. 

access lime is 22 ms. The drive offers four 
programmable power modes (s leep. stand­
by, idle, an<l ac ti ve) and takes 10 seconds 
to spin down and 8 seconds to spin up. 
Disktest revea led a respectable data u·ans­
fer rate of l.6 MBps with sequential reads 
for the SCSI version. but only 0.57 MBps 
with writes. 

Sea Changes 
While the SyQuest SQ3270 and Iomega 
Zip dri ves appeal to differem needs and 
budgets, they both represent significant 
changes in removab le disk siorage. The 
SQ3270 exceeds both th e capac it y and 
the performance of SyQuest's larger drives 
while moving clown to a convenient 3Y,­
inch format. It 's a strong entry into the PC 
market, where the depanure from the Sy­
Quest cartridge-compatibility chain won't 
be noti ced. 

The Zip drive is a harbinger of a new 
generation of peripherals that finall y makes 
" user-friendly" dri ves a reality . It could 
also conceivably signal the end of the flop­
py dri ve as we know it. With a $200 price 
point. it ' s an unbeatable value that's al­
ready shaking up tJ1e industry . • 

Sran Mins1ko111ski is a BYTE cons11/1i11g edi-
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110/ogy Jin· 17 years. /-le i.1· 1he coal///w r of 
1he Windows for Workgroups Bible (A ddi­
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HANDS-ON TESTING 

• • 
For a minimal initial investment, your company can 
set up its own in-house Internet server. We stress-tested 
high-end RISC- and Pentium-based systems. 
STEPHEN PLATT AND ANTHONY J. LENNON 

n-line business is Big Business. Corpo­
rations now envision the vast benefits 
of doing business on..:line, and systems 
vendors are marketing new products to 
meet this rising demand. These same 
corporations are also exploring similar 

technologies for internal uses , such as publishing in­
formation for employees using Internet-style tech­
niques. By setting up an in-house Internet server, you 
can reach a wide and diverse market with a relative­
ly minimal initial investment. 

For this report, we tested four RlSC-based sys­
tems (with Alpha and Mips processors) and a Gate­
way P5-120XL (with a 120-MHz Pentium) config­
ured as in-house Internet file servers. NSTL's Inter­
net-server benchmarks stress the sys tems' CPU, 

disk-handling capabilities, and network compati­
bility and also let us compare systems that do not 
have the same basic OS or even comparable hard­
ware. The benchmarks simulate heavy loads by send­
ing constant WAIS (Wide Area Information Ser­
vice), HTTP, and FrP requests to the server under 
TCP/IP. 

Our testing was open to all RISC systems; we in­
cluded the Gateway P5-l20XL as a cost-effective 
alternative to RISC technology. The systems we 
reviewed were configured with Windows NT Serv­
er 3.5. We installed publicly available versions of 
HTTP and WAIS servers on these units. IBM sent 
us its RS/6000 Model ClO PowerPC midrange 
server, which is based on the 80-MHz PowerPC 
601 processor. But this speedy system, running its 

How to use this guide 

We ranked the file servers based on their performance 
in the NSTL Internet-server benchmarks and on their 

standard and optional features , usability, and test-con­
figuration price. 

See the Roll Call on pages 144 to 146 
to see what features are included with 
the system at this price. Keep in mind 
that buying a 17· or 21·inch monitor 
and a high-end graphics card is overkill 
if the system is being used solely as 
an FTP. HTTP. and WAIS server. 

BEST OVERALL S.A.G. Electronics sn Alpha 
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A Class A rating denotes that the 
product is for business use only; a 
Class B rating means that the 
system is suitable for home or 
business use. You might consider 
the Class B rating if you· re setting 
up an Internet server at a home 
office. 

Performance ratings use indexes 
calculated from the individual 
performance scores for the weighted 
transaction·based benchmarks. FTP 
tests included from two to 16 
simultaneous Windows NT clients; 
HTTP and WAIS tests included from 
two to 32 simultaneous clients. 

--""--=-------- ---------,1--...,.- . ,./ Warranty and support policies are 
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what frequently separate second· 
tier vendors from third-tier ones. 
Carefully consider the items listed 
in the Roll Call under this heading 
before purcl1asing a server. 
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Inside Internet Servers ni1rn 
I Ua.1 

11.U·I ·- BEST 
HARO DRIVE STORAGE 
It's almost always less expensive to buy a 
server with a higher-capacity hard drive than 
to add another hard drive In the future. 
Choose a hard drive with a fast controller and 
access times at or below 11 milliseconds. 
local-bus drives usually offer the fastest data 

POWER SUPPLY 
Many of today's power supplies 
accept variable AC input from 
90 to 240 V, a convenient 
feature for international use. 

BEST OVi:RAU. 
S.A.G. Electronics SFT Alpha 
With a '1st price of ur\der $10,000. S.A.G. 
Electronics' SFT Alpha represents-a truErvalue 
among the RISC class. The unit, With its 

"'-"'~\-~.-r:-----.. ~ 
I 

Alpha 2i oo4A processor eQci SCSI Wide hard 
drive subsystem, offers excellent lotemet· ._ 
server performance. TIJe system features an . 
upgradable Aspen Alpine, f'90thetboar«l that · 
suppoit$ up to 1024 MB of RAM. Mass-­
storage expansion will never be a ptobtem 
with the s~teln's large towet chassis. 
Extended warranties ·a~d on-site servlce a1e 
·available to suppleJTient S.A.G.'s industl)'· 
stan~ard one-year warrant}'. PAGE 136 

SIMM BANKS 
Graphical 32· 
bit applications 
le.g., Windows NT 
Server) are memory 
hogs. Internet file 
servers will function 
adequately with 32 MB 
of RAM, but additional 
memory will benefit 
certain networil 
configurations. All the 
systems tested support 
up to 1024 MB of RAM, 
except for the Gateway 
P5·120XL, which 
expands to 12B MB. 

PCISLOTS 
At 33 MHz, a PCI 
!Peripheral Component 
Interconnect) local bus 
Is more than 16 
times faster than an 
ISA bus. PCI is also 
auto-configuring 
and processor· 
Independent. 

ETHERNET ADAPTER 
ISA adapters operating at 10 MBps are adequate for most applications, but 
100-MBps Ethernet adapters are now available. Adding a second networil 
adapter boosts performance and reduces the networil load in certain 
environments. If your only link to your clients Is through a slower (e.g., Tl) 
line, your Ethernet card won't affect overall performance very much. 

proprietary AIX (Advanced In teractive Executi ve) 
OS, could not run all our benchmarks (see the text 
box "IBM C JO Reaches the Saturation Point" on page 
136), so it wasn' t included in the overall ratings. 

Al though many vendors are advertising RISC prod­
ucts designed for use as Internet file servers, only a 
few wanted their products to be included in a head­
to-head comparison. We were surprised that some of 
th e heavywe ight s in the RISC fie ld-inc ludin g 
Digital Equipment, Hewlett-Packard, NEC, and Sun 
Microsystems-declined to send us Lheir products for 
review. 

Other products, meanwhile, were simply not ready 

ILLUSTRATION: BRUCE SANDERS Q 1995 

Any server should Include 
a CD-ROM drive for loading 
the system software and add· 
on utilities. 

:-----.._ DRIVE BAYS 
You need available drive bays 
lo upgrade a server's mass­
storage capacity. Purchase a 
lower configuration if mass­
storage capacity is a concern. 

Internet file servers containing Intel's 120-MHz Pentium processor are 
cost-effective alternatives to RISC technology for light to moderately heavy 
loads. High-traffic servers require woridlorse RISC processors, such as 
Digital Equipment's Alpha 21064A or the Mips R4600. To upgrade the 
DeskStatlon Raptor 3 to a next-generation processor or to a new family of 
RISC processors, you can simply swap CPU modules. 

for testi ng. For instance, we tried to include the ln­
tegrix IGS 5 in this review. This slimli ne system fea­
tu res an 85-MHz Sun MicroS parc II processor and 
shipped to the NSTL lab configured with Solaris Unix 
1.2 and Open Windows. While running our FTP bench­
marks, the unit repeatedly failed; even with the ven­
dor's help, we were unable to solve the problem dur­
ing our tes t cycle. 

Finally, Apple did not want us to test its Workgroup 
Server 9 150 because only beta Internet software was 
ava il able at the time. The Workgroup Server 9 150 
fea tu res an 80- MHz PowerPC 60 I processor and 
comes configu red with System 7 software. 
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ON-LINE SOLUTIONS 

Aspen System ' Alpine 275XS. 
BTG's AXP275 , and S.A.G. 
Electronics' SFT Alpha use 
identical Alpine Re vis ion B 

motJ1erboards manufactured by Aspen 
Systems. This modlerboard contains a 
Digi ta l 275-MHz Alpha 2l064A pro­
ce sor featuring a 128-bit internal data 
bus, a 64-bit internal address bus, and 
separate two-way set-associative caches 
( 16 KB each) for instructions and data. 
A 2-MB direct-mapped write-back sec­
ondary memo1y cache reduces, or elim­
inates, wait states on memory accesses. 

A flexible system architecture lets 
you upgrade these machines widl faster 
microprocessors as they become avail­
able. In addition to Windows NT, the 
A lpha 2 1064A processor support s 
Open VMS and OSF/l . System RAM 
expands to I GB via 128-MB SfMM . 
SIMM sockets are re latively accessi ­
ble on the Aspen and BTG units, but 
drive bays obstruct four of the eight 
SIMM slots on the S.A.G. SFT Alpha. 

IBM CIO REACHES THE SATURATION POINT 
The IBM RS/6000 Model ClO PowerPC is based on the 80-MHz PowerPC 601 pro­
cessor. The 601 ~res a 32-KB data/instruction Level 1 cache and a 64-bit bus. Al· 
though it fu.nctfons nicely as an Internet file server, the Model ClO is marketed as a 
commercial server. 

The Model ClO's mini-tower chassis provides two bays for hard drives, two bays for 
CIMIOM or various tape devices, and four Micro Channel slots fur communications and 
graphics device$. Our test system was configured with 64 MB Of RAM and' two 1-GB SCSI 
hard drives. The ~accOO'lmodates up to 256 MB of RAM and 292 GB of hard drive 

· storage usin ·disk arrays'and expansion·unlts. An integrated SCSl-2 controller dellv· 
ers a iiata x ~r ride qt up to 20 Mtips aitd accommOdates up to four internal arid 
two e~miil ·1 devices. Additional standard features on the system Include a CO:. 
ROM drive.andct Token Ring or Ethernet network adapter. 

To enable us to test the Model ClO as an· Internet server, IBM installed its proprietaly 
ADC 4.Ll OS on our e!r.lluatlon unit (see "Unix with No Excuses'' on page 123 for a re­
-view of AIX). IBM also provided HTTP server software, but we compiled a public!)' 
available WAIS.server. 

The Model ~10 performed Impressively on NSTI.'s Internet-server benchmarks. For 
any particular:number of attached cllems, the Model ClO was capable of processing 
more transact!Ons per minute than a comparable Alpha or Intel platform. Unfortunate!)', 
we could nof fullY mvlew the Model ClO f!ecause it failed to run our HTTP and WAIS 
benchmark$ When we moved from 16 to 32 slmultaneoils Wmdows NT test clients. The 
figure "lilt!!~et-Server: Performance" shows the tpm results. Up to its saturation 
point; the Model ClO displays a high level of fe!!ponslveness. 

We believe·the Model ClO's failures are due to the server becoming saturated. 
Technical personnel at IBM agreed that we reached a reasonable level of perfofl' 
mance, but they iiuggested that, with finer resource ~ming, higher levels of perfor· 
mance-and~higher saturation point-ate attalnal>le. 

The SFT Alpha provides overall In­
ternet-server performance that's near­
ly identical to that of the Aspen and 
BTG units (see the fig ure " lnte rnet­
Server Performance"). However, the 
Aspen and BTG systems, in-

c luding their monitors, list for 1--1iiiiill~iii--i---r-~=======~1 abou t $4000 more ($ 13,8 10 I 
and $ 13,497, respectively) than 
the S.A.G. Alpha and its mon- WAIS 16 

it or. Ill••••••-~ 

DeskStation Raptor 3 
The DeskStation Technology 
Raptor 3 NT workstation is tar­
geted for graphics and 3-D an­
imation, while De kStation's 
UniFlex system, which is iden­
tical to the Raptor 3 except for 
its beze l, is intended to be a 
erver. The Raptor 3 is proces­

sor independent ; to upgrade 
it , you simply swap CPU mod­
ules. 

Our test system was config­
ured with the 633 processor 
module. This module contains 
a Mips R4600 processo r that 
operates at 33 MHz externally 

WAIS32 

HTTP 16 

HTTP32 

FTPB 

FTP 16 
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IBM R&1;000 Model 
C10(Pow«PCGOI\ 

S.A.G. SFT Alpha 
(Alpha 21064A) 

Galewey PS· 120XL 
(120.MHz lntol Pontlum) 

DeskStalfon Raptor 
3 IMlps R4600) 

BTGAXP275 
('llpha 2 1064 A) 

"5pen AfeGJe 275XS 
(Alpha 2 1064Aj 

Our lnternet-seiver 
benchmarks stress the 
systems' CPU , disk·handllng 
capabilities, and network 
compatibility. Higher numbers 
indicate better performance. 



and a t 133 MHz internally , 
feat ure an in tegrated FPU , 
and uses separate data and in­
teger caches ( 16 KB each). A 
5 12-KB (expandable to J MB) 
two-way set-associati ve write­
through cac he subsys te m is 
integrated onto the processor 
module. 

Our les t unit pe rforme d 
compe titively against it Al­
pha-based counterparts in 
NSTL's Internet-server bench­
marks. and, with its Viewson­
ic 7E monitor, it costs nearly 
$3000 less than the Aspen and 
BTG units. 

T he Raptor 3 also supports 
Mips R4700 ( 150-MHz) and 
Alpha 2 1064A (275-M Hz) 
CPU modules. In April , Desk­
St.ation Technology announced 
the avail ability of its Apoca­
lypse module, which fea tures 
Di gita l' new Alp ha 2 11 64 
processor. The Alpha 2 1 164, 
avai lable in 266- and 300-MHz 
fla vors. issues four simulta­
neous instruc ti ons with each 
c lock cycle and supports a 
unique 96-KB. on-chip, three­
way se t-assoc iative Leve l 2 
cache. The Apocalypse mod­
ule adds another 2-MB Level 3 
cache. Prices start at just un ­
der $ 15,000 for a hi gh-end 
Raptor 3 confi guration with 
the Alpha 21 164 processor. 

The Raptor 3 ' s proprietary 
BIOS provides a hardware-i n­
dependent firmware layer to 
support certain OSe , such as 
Windows NT. The enviro n­
ment automatically boots to 
the appropriate NT in tallation 
by sen ing which CPU mod­
ule is installed. The Raptor 3's 
motherboard features four PCI 
(Peripheral Component Jnter­
conncct) slots, three ISA slots, 
and twin SCSl-2 ports. 

Gateway 2000 PS-120XL 
The Gateway 2000 P5- I 20XL, 
fea turing Inte l's recently in­
troduced 120-MHz Pentium 
processor, represents a cost­
effecti ve alte rn ative to RISC 
technology. Although the unit 
cannot match the performance 
of the high-revving RISC sys­
tems. it costs almost $5000 less 
in it te t configuration than 
the least-expensive Alpha sys­
tem, the S.A.G. SFf Alpha. 

The P5- J 20XL featu res In -

BYTE BEST INTERNET SERVERS 

BEST OVERALL S.A.G. Electronics SFT Alpha 

~ 
~ 

This system takes top honors based on Its performance, expandability, 
and aggressively low price tag. The Digital Alpha-based unit offers over­
all performance similar to that of the BTG and Aspen systems (all three 
use identical Aspen Alpine Revision B motherboards], but it llsts for ~ 
about $4000 less. Our low-level testing verified the efficiency of the 

SFT Alpha's dua~headed Seagate ST12450W Barracuda 2 hard drive. The unit's large 
tower chassis supports the most mass-storage options of the group, but keep in mind 
that tower configurations of the BTG AXP275 and the Aspen Alpine 275XS are also 
available. 

RUNNER-UP DeskStation Raptor 3 

You don't have to worry about the Raptor 3 becoming obsolete, thanks to its unique. 
64-bit, PCl-like processor slot that lets you upgrade to a next-generation processor or 
to a new family of RISC processors by simply swapping processor boards. The Raptor 

3's tower configuration supports eight 5\1.\·lnch mass-storage devices, and you can 
install up to 1024 MB of memory using the motherboard's eight SIMM sockets. The 
Mlps R4600-based unit performs a notch below the Alpha-based systems and, In Its 
test configuration, costs about $640 more than the S.A.G. SFT Alpha. 

RUNNER-UP Gateway PS-120XL 

The Gateway P5-120XL proves that systems based on Intel's new 12(}MHz Pentium 

processor can work well as Internet servers for llght to moderately heavy loads. Given 
Gateway's list price of $4599, lncludtng monitor, you can purchase two to three P5· 
120XL units for the price of a single RISC box. Remember, though, that our P5-120XL 
test unit was configured with only 32 MB of RAM and a 1.6-GB enhanced IDE hard drive. 
The system is limited to 128 MB of RAM. but you can add up to five 3~inch and four 5\1.1· 
Inch mass-storage devices. Gateway also offers the longest warranty (three years) of the 
vendors in this review, and Its prices Include one year of on-site service. 

PRICE 
(WITH 

VEHDOR/MODEl MONITOR) 
IEST S.A.G. sn Alpha $9595 
RUllllEl-OP OeskStatlon Raptor 3 $10,233 
llJWHP Galeway PS-120XL S4599 
11111111-VP BTG AXP275 S13,497 
illllllJ-0!' Aspen Alpine 275XS $13,810 

te l's Triton chip set , which 
provides performance benefi ts 
over previous Pentium chip 
sets, including increa ed band­
width from the PCI bus to sys­
tem memory and support for 
newer memory tech no logies. 
such as pipelined burs t and 
EDO (extended da ta o ut ) 
memory. However, the Triton 
chip set doesn' t support parity 
memory , which rules out us­
ing the P5- I 20XL as a mi s­
sion-critical fi le or applications 
server. Our test model was con­
fi gured with 32 MB of EDO 
memory (compared to 64 MB 

FTP llTTP WAIS 
RATINC RATING RATING PROCESSOR 
••. u .... ••••• • •••• Alpha 21064A ......... ••••• • •••• Mips R4600 

• •• •••• Inlet Pentium 

••••• ....... • •••• Alpha 21064A 

••••• ....... ....... Alpha 21064A 

on the RISC units) and 256 KB 
of pipelined burst SRAM (sta­
tic RAM). Through IDE PIO 
Mode 4 supp ort. the Triton 
chip set increases the path be­
tween the system 's 1.6-GB en­
hanced IDE hard drive and the 
processor, boosting data trans­
fer rates and lowering access 
times . 

Standard features of the P5-
l 20XL include a quad-speed 
three-CD changer, an Ensoniq 
16-bit sound card. Allee Lans­
ing's ACS three-piece speak­
er system , a 17-inch Gateway 
Vivitron monitor. and an AT! 

UHCTltOF 
PROCESSOR HARD STANDARD 
SPEED DRIVE FCC WARRANTY 
(MHZ) INTERFACE RATING (MOllTHS) 

275 SCSI Wide Class A 12 
133 Fasl SCSl·2 Class A t2 
120 IDE Class B 36 
275 Fasl SCSl·2 Class A 12 
275 SCSI Wide Class A 24 

KEY 

Rallngs from 1 to 5: A is !he lowest: 
••••• Is the highest. 

Mach 64 video card with 2 
MB of RAM. An integrated 
14.4-Kbps fax modem with a 
telephone-answering device 
is a lso standard. Gateway ' s 
tower confi guration has the 
ab ility to accommodate up to 
fou r 5!4-inch and five 3~- inch 
mass-s torage devices. Four 
SIMM sockets are conve­
ni enlly placed on the mother­
board and accept a maximum 
of 128 MB. 
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How the WWW Is Put Together 
Today the WWW (World Wide Web) is the hottest ex­

ample of distributed information and electronic pub­
lishing. It can be simultaneously global and local , 
complex and easily extensible, and corporate and per­

sonal. The basic tools and organization allow anything from 
a simple one-site setup to a link to the worldwide commu­
nity. 

The WWW is based on the concept of hypertext-docu­
ments with links to other documents, which lets you follow 
related ideas from one place to another. In some sense, it's an 
extension of linked help files . Instead of being bound to one 
file , documents can be spread across files , and even across 
computers. For example, if you ' re writing a document and 
want to create a link to something on a computer at some 
other site (even at another company, university, and so on), you 
just tag your hot spot with the name of the remote computer 
and the file. The figure "Linked Documents" at right shows 
how some hypertext-linked documents can be connected. 

Even more powerful is the concept of thefonn, which is, in 
essence, a dialog box with check boxes, radio buttons, pull­
down menus, and fields for editing. As an author, you de­
sign a form with the desired buttons, menus, and so on. You 
also write a program (in virtually any programming language), 
called a CGI (Common Gateway Inte1face) application, to 
handle the input-fi lling an order, adding a reader's name 
to a mailing list, looking up information, whatever you want. 

At this point, you' ve created an interactive publication. A 
subscriber reads your pages and fill s out your form. Your 
program then does something with the form ' s data, and you 
create a new page for the subscriber based on that data. 

But how does it work? A fully functional WWW relies on 
three components to function together seamlessly: your com­
puter (and its software), a set of network links, and one or 
more other computers acting as servers (see the figure "Com­
ponents of a WWW Site" below). 

A WWW setup functions similarly. On your computer, 
you use what' s known as a browser to view published pages, 
regardless of where the pages are physically located. Each 
hot spot in a document knows the name of its associated file 
and on which computer (i.e., server) that file is stored. When 
you select the hot spot, the browser goes across the network 

Components of a WWW Site 
Your computer, 
requesting information 

Some Information servers, 
providing Information 

A fully functional WWW site requires 
a computer (with software). a set of 
network links. and servers. 

to the server, asking the serv­
er for the file. The server re­
sponds with the file, and the 
browser proceeds to display 
the information. 

The name of the computer 
and the file are combined into 
something called a URL (uni­
form resource locator). A typ­
ical URL might be something 
like http://s I/byte.html, which 
says to retrieve the file byte 
.html from the server s 1 us­
ing a method called Hyper­
text Transport Protocol , or 
HITP. VRLs support several 
other transport protocols, in­
cluding Gopher and FTP. 

The four main tasks in-
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Linked Documents 

Shakespeare on Film 

Many of Shakespeare's lragedies have been 
filmed by directors such as Welles, Olivier, 
ZeJfirelli, and Polanski. ... 

Hypertext Ins let you na!igate across documents (and WWW sttes) by cickq on higMghted tenns. 

volved in completing the WWW publishing cycle are set­
ting up a network, the server, and the browsers on the users ' 
workstations, and, finally, creating the pages and forms-pro­
cessing programs. 

INTERNET GLOSSARY 
Aittile 
A-softWare'tool foriiriding.files stored 
on anonymous FTP servers. FTP sites 
are regularly indexed· by title and key­
yiorcf, ani:rArchle s'earch(!~ these 
in.dexes for files ba5e_tl on your search 
ctiteria. 

Firewall 
,. A:securiiy barrier, consisting.of 9ne or 

more routers capable of accepting, re­
jecting, or editing transmitted infQrrila­
tion, pla.ce\l Setween:ao.organization's 
internal ngtwork aii'ci a' connection-io 
the Internet. 

·"' 1me,~nsfer ~I , 
·.A-P.rotocol used to"transfer files be:. 
, tween Internet sites-located across 
. T,C~ /IP networks. 

.,Gopjier .,.; 
A hlerarctiical text 
database .that makes 
menus otmaterlal aV"allable over the 
lnter'net: Gopher is a client/server 
application tliat lets surfers drill down 
through a hierarchy of descriptions, 
narrowing the search until you find the 

, document you need. 

KTML (l!ypertext Maliwp Languagel 
A coding language used to create hyper· 
text documents for use on the l/N{)N. 

HnP (Hypertext Transport Protocoll 
A protocol for moving hypertext files 
across the Internet. Requires an HTTP 

'clie(lt program on one·end anj:l an l;iTIP 

.servimprogram on the o\her~ HJP is 
the m_ost important pJotocol ,used by 
the WWW. 

5-HTTP (Secure Hypertext Tra111polj 
ProtOcOil ' 
A transaction protocol for the Internet ' 
that creates seeure channels at the 
a11plicat1on· 1ayer. 

SUP ISeflal Une Internet Pr&tocolj ' 
A standard for.using a regular tele-
phon& line (a serial line) ·arnl·ti model)1 

-to,~onn~t a'.comP.u.ter as '!lit Iotemf\i, , 
site. SUP is gr.idually being replaced by 
another stanqard protocol, c<illed PP,P.,,, · 
(~oint'IO;Po\nt>Protocol) 1 ,tlr~encaJ>l!l!"':lif 

· ·late~·t~nsport prqtocolsJft~pecjal ~' 
_pack_ets. ·• · ' 

URL (unlfOnn resource locatlir) 

A u_oifor'm methOd of specifying whe~/" ·; 
different documents, netlorR ·re- ~: · 
sources, and media reside on the 
Internet 

WWW IWorfd Wide Webl 
A. network of servers that Y.~r ~:!JP· to%.­
llnk document? across Uie'lnternet. The· 
WWW connects Gopher, FTP, and'WAIS 
servers, making.tl\em tran~parent to 
the.end.user. • .. 
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"We recommend the Action AXP275 as 
an excellent all-around NT workstation." 
BYTE Magazine, March 1995 

"WHOOSH!" 
Windows Magazine, March 1995 

"AXP275 streaks from the gate, shatters 
records, the stopwatch" 
Government Computer News, February 6, J 995 

"Alpha cleans Pelltium 's clock" 
Windows Sources, February 1995 

"As good as it gets if you need speed" 
PC World, February 1995 

"The Actioll AXP275 rulls NT at full 
throttle" 
PC WEEK, November 7. 1994 

"The AXP275 offers the fastest Wi1132 
performance we've seen ... " 
Windows Sources, February 1995 

"Every component of this computer is 
representative of the best technology 
available. " 
PC World, February. 1995 

The World's First Personal 
Supercomputer (PSC) 
M ·SWi N Noth ing compare to the 

~'~ computing power of the 
Q.u~v." BTG AXP275 RISC 

PC- the.first Per.\'lma/S11perC0111p111e1: 
The PCl-based Alpha System from 
BTG uses Digital Semiconductor's 
Alpha 2 1064A 64-bi t microprocessor, 
with a cycle Lime of 275 MHz- the 
fastest processor avai/a/J/e today! 

BTG AXP275 Advanced System 

• Windows NT Workslation 
• 64-bit 275 MHz RISC PC 
• 64MB RAM 
• 2MB Secondary cache 
• 2 GB SCSI Hard Drive 
• Quad-Speed CD ROM 
• 3 PCI, 3 ISA Expansion Slots 
• 21 " Nokia Display .251600 x 1280 
• 4MB 64-bit PCI Graphics Accelerator 

Capable of peak execution rates of 555 
MIPS , its performance is equivalent to 
a supercomputer. Imagine what you can 
do with thi s much computing power! 

With Micro oft® Windows NTTM 
installed, the BTG Alpha AXP275 
provides the same l'amiliar use r 
interface a the MS Windows operating 
system, and runs MS DOS and a ll 16-
bit and 32-bit Windows applications. 

BTG AXP275 Basic System 

• Windows NT Worl<station 
• 64-bit 275MHz RISC PC 
• 32MBRAM 
• 2MB Secondary cache 
• 1 GB SCSI Hard Drive 
• Quad-Speed CD ROM 
• 3 PCI, 3 ISA expansion slots 
• 17" Nokia Display .251600 x 1280 
• 4MB 64-bit PCI Graphics Accelerator 

l)g.U115fmoc~10r••110yi.IC.1.1~Cnr,..-,..c.un~t lrwloloow'0"1:~,0Dot111fQ!.JIPTW"ICo'pora.;in ~AJ1f'A.)!l'onnir ... 1.19t.a1iogt.1 t.11C•U40ft•1• 
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How We Tested 
W

e tested fo ur RISC (Alpha 
and Mips) platforms, along 
with a system featuring In­
tel's top-of-the-line 120-MHz 

Pentium processor, to determi ne how 
well each functioned as an in-house In­
ternet server. Config uring all the sys­
tems as Internet fi le servers lets us com­
pare systems that do not have the same 
basic OS, or even comparable hardware. 

Thi s Intern et-server methodology 
stresses the systems' CPU, disk-han­
dl ing capabi lity, and network compati­
bili ty; FPU and graphics performance 
is not a fac tor. Testing does not involve 
modem or serial transmission. We be­
lieve that a 28.8-Kbps phone line pre­
sents too much of a bottleneck to ade­
quately stress these hi gh-end systems. 

TEST CONFIGURATION 
W e tested uniprocessor systems con­
figured with a minimum of 64 MB of 
system RAM, at least 2 GB of SCSI disk 
storage, a single IOBase-T Ethernet port, 
and a CD-ROM drive. All test units met 
this specificatio n except for the Gate­
way P5- 120XL (which had 32 MB of 
RAM and a l.6-GB hard drive). 

As Internet service providers, the test 
systems were configured with an OS ca­
pable of fu ncti oning simultaneously as 
an FTP, WWW (World Wide Web), and 

· W AlS (Wide Area lnfonnation Service) 
server. All the systems were configured 
with Windows NT Server 3.5. 

Our test-bed included eight Dell Di­
mension/P75 systems, each equipped 
wi th a 75-MHz Pentium and config ured 
with 24 MB of RAM and Intel 10-Mb 
Ethernet adapters. Windows NT Work­
station 3.5 was installed on each c lient, 
which, in tum, was connected to the In­
ternet server's lOBase-T port over twist­
ed-pair cable. Each workstation was ca­
pable of running multiple NT sessions to 
si mulate a much larger test-bed (up to 32 
simultaneous cl ients). 

INTERNET-SERVER 
TESTS 
Our system benchmarks are based on 
real-world applications and stress the 
processor, disk, and video components. 
Servers are subject to different demands, 
placing more emphasis on the disk and 
network components. The processor and 
memory serve mai nly to cache common­
ly used disk pages and shuffle requests 

between the network and disk systems. 
Different network setups and different 

data organizations pl ace different load 
patterns on a server. For example, HTML 
(Hypertext Markup Language) files tend 
to be small , averagi ng around 11 KB ; 
typical GI F-image fil es are larger, av-

. ,_· 

eraging around 14 KB. Compressed files 
sent via FTP are significantly larger still , 
averaging around 120 KB. 

Fi le access patterns also di ffe r. The 
topmost pages in a WWW tree, for in­
stance, are accessed more frequently 
than the lower pages, s ince most ac-

A HEAW LOAD TO. CARRY 
.lhe,flCSA lNBJional .~nter for Supercomputing Applications) has··detennlned thpt a 
WWW (World~Wide Web) scirier waits an average ot·s· minutes beh(een page re-

' queS,ts. lzyringMiat tij;l!e,_ ~.iy, Other- thi8gs can bl! happenfng. lf?JOO're onia ~ow con;.«• 
nedion (e.g., a 14.4.KbpsmOdem), 
fpr'instan~e; y,9u might tie trans-
ll}i~ing the .ff.le'. Or you migh~ be 
~Ing the or linking tO p8ges ' (32 c1:~~~ 
on an~th'er . M~~- ~oi;nmonly, 
Ylaj_'retuiping~·cached pages HTTP 

thiif,you'v.e al~ify seen. Even if we (32 clients) 

aslume twtcewt~1at'. ~~c"ess rate; a: 
single real-woltd client requests a FTP 

file every 2~ mhiut$. whic.h tran$- (16 clients) 

, lates into_ a prqc~!lg rate of 0;4 o--,•o _.20- 3•0- 4•0- so..., .. so-""10__,so 
. mi1isadions p(!~ minute. ~ 

A typi~l'Alplia system can pro­
cess many,r9quests'from 111t1nyfyp­
~al ,WW'f'- ~se~. &.ti!P~ all ~ur. 
users are·connected over a liijh­

Under heavy FTP activity, the server's work Is balanced 
between network-servicing and processing chores. But 
as the server tends to HTIP and WAIS activity, the 
processor becomes the chief performance constraint. 

speed netwOrl<,(e.g., fast Ethernet Oi13), YQUr netWork connection becomes saturated 
long befdre your server d0e5. An uriderl~ded server is able to ~bsoib' ne~ task& 
wtttiout ~~ring !l ~lgn.jffcant amount·of d~~ jn Its trai;isaction-processl"g' fC!I~~: 
Su~h a ~..Ver 1s·.able to, 'for eumple~ tranSfet 100 files almost as quickly as '!t.can. 
transfer SO fl~ On an unloaded'server., the ,tra~ctiolt!P~flg,rate tncreases,i,I• 
moSt as quickly ·as the •oad does. Wh~ a server becomes safuratecl, however, dou~ 
bling Uie l~d ·.~ill, doullle,the a,noul]l of ti.me it needs to perfonn its task:'As:.th~ . 
load gets larger, t!le server becomes supersaturated, and the transactiOn-~ii'g 
rate drops sh!lrply. · . . '" , . 

The figure "Balance of Power. NetworWProce5.$0r Loads''· above shoWs tli~ effec. 
·tive nelw,rk · irt,i~fia~pn' anct:.processor~ime ~ ~e:SAG. SFF~plf~ . se,eye~on;tlj~~ . 
our'lests. Ah~ F1P load simultanequslj'messes tfle.CPIJ and Uie netWork llnlt. Tiie 
·HTTP flgures:J~dicate-a much lower sietwo..k toaci, although ihe p~r~·iltitiZatict.'h~ . 
rate ~mains retatfveJY' ~.fP. , -, ,,. '<-· , . • 

· Anott!er faetor ti):co.,stder- is 'the ·~te;at w_hich,clients requesUnfonriatlon) a high 
transaction rate (e.g., HTTP 321 lndi~s that ·clients will spend much time eoli· 
necting and disconnecting for data transfer·operatto·ns. A lc;ftv transact!on rateJe.i ; 
F1P 161 indicates that the server wiU spend more time transferiing dafa and less 
time opening and ·closing connections. .. , · :~~ji 

Under the f.TP test, the processor and the netwciit< have a balanced load. In the Hn'P 
test, the processo~ is loaded more·heavily than the netivork, indicating that oJ,ening 
and closing co_nnections represents a.significant.amount ofltfle woi1t. ).;; 

The WAIS teSf·represe!ds an intermediate'p0int. During ti.mes of almost~~o disk 
activity (e.g., when the WAIS database is cached), significant proc:e5$0r utilizatioll, or 
low network use, the chief constralnfiS the processor, and itS time Is spent i~ ·wAIS· 
searching an4 network-connection processing. So, for WAIS and HTTP'activiiy, pro­
cessing power'becOmes an important criterion when selecting an lliterilet~rver. -" · 
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cesses involve a few central pages. In an 
FTP-based model. files can be evenly re­
quested from any point in the directory 
tree. This is a reflection of the minimal 
amount of interdependence among files. 

This means that servers that cache files 
and directories are affected differently by 
WWW and FTP loads. Top-level files and 
directories are more li kely to be cached 
and rerequested under a WWW load than 
they are under an FTP load. An FTP-ori ­
ented server can manipulate larger files 
and wi ll perform better if it can read and 
buffer large segments from the disk. 

Un like process ing with WWW and 
FTP, WAIS processing places a signi fi­
cant load on the processor. Under WAIS 
testing, an on-line database of information 
is searched for records that match a key­
word-based request. The index is fairly 
small and is easily cacheable. 

We built a mixed set of files of differing 
sizes based on statistics from the NCSA 
(National Center for Supercomputing Ap­
plications, Urbana, fL). The data from the 
NCSA summarizes the usage patterns at 
its own WWW/FfP site, including aver-

age file sizes of various types, ranges of 
sizes, and ratios of binary data to text data. 

To create the file sources, we con­
structed three separate directory trees on 
each server. The FTP tree held over 2 100 
files in 2 1 directories (for a total of 252 
MB of data), the HTTP tree had 8700 files 
in 121 directories(l l2MBofdata),and 
the WAIS tree included over 6 I 95 files in 
30 directories (9 MB of data). The W AlS 
indexes were typically about 8 MB in size. 

We specified tlu·ee server- load patterns, 
each emphasizing a different form of serv­
er use. Our FTP load represented the kind 
of load a server might see when it's used 
primarily as an FTP server with limited 
WWW support. This type of load is typi­
cal of a file-archiving site. The HITP load 
represented a server primarily involved in 
HTTP servicing, which is typical of e lec­
tronic publishing. And our WAIS load con­
sisted of 50 percent HTIP requests and 
50 percent WAIS requests, wh ich is typi­
cal of a system supplying WAIS through a 
WWW user interface. 

We varied the number of active clients 
(Ff P tests are repeated with 16, eight, four, 

and two active clients ; we added a test 
with 32 clients for the HITP and W AJS 
suites), increasing the client base until the 
server was saturated and cou ld no longer 
respond to the client demand . When a 
client could no longer open a connection to 
the server to request or receive data, we 
declared the server to be saturated. 
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Make your Macintosh an 
Internet server and a UNIX 

workstation. 
Mach Ten is a Berkeley 

BSD UNIX that runs on 
the Classic to the Power 
Macintosh, including 
PowerBooks and Duos! 
So in addition to all of the 
easy-to-use applications 
that make Macintosh one 
of the most personable 
computers around, you get 
a MACH-based UNIX with 
pre-emptive multitasking. 

Any NFS server can be used to 
store Macintosh files. Users can 
access them by double clicking as 
on the local disk. 

System with UNIX net­
working and software 
development tools. The 
Macintosh/UN IX integra­
tion is so strong that you 
can even use Mac programs 
& utilities on UN IX data, 
and UN IX programs & 
util ities on Mac files. 

And Mach Ten's full 
internet protocol support 
lets you use your Mac as 

Mach Ten's strength lies in the way 
it extends the Macintosh Operating 

a domain name server, IP router, POP 
mail server, or Web server. 

Access network resources 
using the power of TCP/IP. 
Telnet ftp, rlogin, or Xterm 
connections are possible 
using MachT•n. 

The UNIX software development 
system includes the GNU C and 
C++ compilers and libraries to let 
you create new applications or port 
existing ones. The Motif toolkit and 
suite of X clients and X client 
libraries make developing distributed 
applications a breeze. 

'::.~:-.~~------·-:~--=--·~_·_:: 7:::. ,_·:;-·~,,_·.·:.· .·:-::::~·.-,: :, ~~ - ~uu~~:; 
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Ries and directories can be viewed on disk 
using the Macintosh Rnder or the more versatile 
UNIX commands. 

And Tenon's high performance 
X Server lets you use your Macintosh 
or Power Macintosh as an X terminal. 

Join the many satisfied users of 
proven, reliable MachTen UNIX, and 
start turning all of your Macs into 
open systems today! 

For more information, or to order 

Call 1-800-6-MACH-10. 

Internet: info@tenon.com 
http: //www.tenon.com 

)A "TENON: NewDimensionsinPersonal 
///1 1 N r E R s v s r E M s : Workstal'ion Tech1wl.ogy 

Tenon lntersystems 1123 Chapala Street Santa Barbara, CA 93101 Tel: 805-963-6983 Fax: 805-962-8202 

0 1 09~) Tnnor1 l11!Qf"Sys1cms Tho l()(lOl11f"'llOf'o"'f.'IO'TIS n.ame and Mach1m ilrfl lfO<h"'t'T\olO<G of Tt~l lnteu.ysl fYm•. rv lC11\10f1n, C1assic. Po.veri3ock. F'cNJf...'1' M.tClllO~l ard Duo aro re<::?ShJr(..'(I trmkrn.JJks al /\i..'00 
Cornpulcr, Inc. UNIX is a reg1st<:100 lril<h11nark n the Un11eo States arxi o!hC'r r:a111• nc"~. hri'f-i.c:,f\"J '1)<.C\iS.1(:1)'.y UYOL11Jl'l X/Of)f!f 1 Company Umi1ed. 
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r:"'""":"'.'.~~~==:::;;m The S.A.G. SFT Alpha, Aspen The SFT Alpha has a swingi ng door 

Alpine 275XS, and BTG 
r--:==-'"'"11 AXP275 each have a remote 

on the front of the chass is that prevents 
you from inadvertently turning off or 
resetting the system. It also incl udes a 
removable SCS I hard drive that 's 
protected wi th a keylock. The large tower 
chn sis is mounted on fo ur ro llers. 
enhancing the tile server's mobility. 

C::S!'imliiii::I diagnostics port that lets technicians 

perfonn component-level maintenance and 

diagnost ics via modern. Thus, you can receive 

remote diagnostics on your system even in the 

event of a complete system shutdown. 

, DUBIOUS ACHIEVEMENTS 

The Gateway P5·120XL comes with a quad-speed CD 

changer that lets you load up to th ree CDs into the unit and "' The Aspen Alpine 275XS, 
switch among them without handling BTG AXP275, and S.A.G. 

SFT Alpha each use identical 
Alpine Revision B motherboards 
manufactured by Aspen Systems. 
The board's processor, with its 
large heat sink and fan, extends 

them. The CD changer supports 
mult isession Kodak Photo CDs as 

well as XA (Extended Architecture) 

fonnat and includes a headphone 
jack. volume control. play/pause 

cont rol . and a skip func tion. CD-ROMs 
are becoming a necessity on file servers 

fo r loading system software and utilities. 

nearty 2~ inches from the motherboard and potentially obstructs 
two of the motherboard's three PCI (Peripheral Component 
Interconnect) slots and one of its three 16-bit ISA slots, depending 
on the size of the adapter. 

SUPPORT A SAFE INTERNET: SECURE YOUR SITE 
Transmitting sensitive information, such as 
credit-card numbers or corporate financial 
data, across the Internet can be risky. By 
default, data that's sent across a TCP/IP 
network is ~ansmitted as raw data. Thus, 
any clever thief can read the information 
as it's being sent, create fake data requests, 
and forge responses. With the prevalence of 
HlML (Hypertext Markup Language) forms 
and the development of publicly accessi­
ble Internet banking, Internet security has 
become a partlcularty sensitive issue. 

Another equally vital consideration is the 
security of data on the client and -Se"'.e~ 
sites. Allowing external-site access to your 
server implies that peoPfe outside your Site 
will have at least limited· access to your file 
systems. MereJy existing on a global net­
work lets outsiders steal your data. 

F'mally, both user and provider must con­
sider the problem of confinning that the 
other person is who he or she claims to be. 
Just as a server wants to confinn that per­
sons ordering a service 11re who they claim 
to be, users need to confirm the site.$ to 
which they send sensitive information. 

Three main techniques can secu~ serv· 
er sites and data transmissions: firewalls, 
encrypted transmissions, and user/server 

authentication. When you.install a firewall, 
you set up a single computer or.a router 
to act as a filter tli1t stands between all 
internal and external tran5mlssionsand al· 
loWS only Certain types of data to pass frl>m 
one side.to the other. An Insecure site might 
allow almost anything to pass Uirough; a 
more secure site-can restrict transmissions 
to mail or nonanonymous F'IP. Ports through 
a firewall can be either absolute (allowing 
everyone, or no one, to go throqgh). or~ 
secure fallowiilg only select users with pass· 
words to go through). 

.Encryjit_ed transmlssl01Js·encode data 
transmissions. S,HTIP·and SSL have been 
pro~ as altem4tive metflods·of encod­
ing transmitted data. S-HTIP provides en­
cfyption services to WWW browsers, while 
SSL provides security and encl}'ption ser· 
.vices to any ap~·at the socket, or ln­
tercomputer. communications, level. 

Two common encryption ~hniques are 
pubfic·key (e.g., R5A) and private-key (e.g., 
DES) encryption. Public-key encryption lets 
you broadcast an encoding key wfiile main· 
taininga ~rivate decoding key. You can en­
CJ')'pt a message witli tfie p~~llc k._ey; how­
ever, without kiiowing'the·private key, the 
recipient can't effectiYely. decrypt· the mes· 

sage. "Signing'' a ~e Is also ponj.( 
~le: If you encode the message with your 
private key, someone, can decode it with 
the public key, wbich proves that it was 
you who acfually sent tbe message. 

With private-ltey techniques, on the other­
hana, the sender and the·receiver must 
share key infQrmation. While a public-key 
system allowS the transmission of public 
keys across unsecured pathfb letting you 
secure a cheinnel "1 passmg the public keJ, 
it's slower than private-key encrypt;!on. 

A combination of P,Ublit- and private-key 
transmission Is nonnalty used to create se-, 
cure channels. Public-key encmition Is of. 
te11 uSed ,to sign and transmit ~e ke~ 
the private keys are used for the bulk of 
the session to improve· performance. 
F'~1 authenlicJilion coilfinns the iden· 

tity of a user or a server. At a simple lev· 
et, this can be done with the use of pass­
words.and user IDs. More complex 
schemes allow you to store a dig­
ital signatL!re that identifies 
the server site; the browser 
software must then re­
quest, compare, and 
verify the returned· 
signature. 
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ROLL (~ ALL OF SERV :ERS TES'rED 
l1~·ll ll ·IHl·l:11llll ll 1 l:l~+l~lll• 

ASPEN SYSTEMS BTG DESllSTATION TECHNOLOGY GATEWAY 2000 • $.A.G. ELECTRONICS 
MODEL ALPINE 275XS AXP275 RAPTOR 3 P5 -120XL SFT ALPHA 

Test-configuration price (without monit01) 512.911 511 .497 $9674 $3960 S9199 

T est-<:Ofl1fg1Jratlon price (with monitor) 513,810 $13,497 $10,233 $4599 $9595 

FTP rating 10.0 9.8 9.3 2.4 10.0 
HTIP rating 10.0 9.8 9.8 6.5 9.9 
WAIS rating 9.9 9.9 9.7 8.8 10.0 

PROCESSOR 
Manufacturer Digital Equ'pmenl Digilal Equipment Mips Intel Olgllal Equipment 

Model Alpha 21064A Alpha 21064A R4600 Pentium Alpha 21064A 
Speed(MHz) 275 275 133 120 275 
Cacl1e-bus speed (MHz) 275 275 66 60 275 
Memory-bus speed (MHz) 275 275 33 60 275 
Internal data bus (bits) 128 128 64 64 128 
Internal address bus (bits) 64 64 36 32 64 
External data bus (bits) 32 32 64 64 32 
External address bus (bits) 32 32 36 64 32 
Instruction cache (KB) 16 16 16 8 16 
lnslruction-aiche associativity Two-way Two-way Two-way Two-way Two-way 
Data cache (KB) 16 16 16 8 16 
Data-aiche associativity Two-way Two-way Two-way Two-way Two-way 
Voltage 3.3 3.3 5.0 3.3 3.3 
SPECinl92 189 189 94 NIA 170 
SPECiot92 estinated? • • • NIA 
SPECfp92 290 264 73 NIA 290 
SPECfp92 estimated? • • • NIA 
Maximum number of processors 
Number of processors in les1 system 

SECONDARY PROCESSOR CACHE 
Slandard (KB per processor) 2048 2048 512 256 2048 
Maximum (KB per processor) 2048 2048 1024 256 2048 
Total installed In test system (KB) 2048 2048 512 256 2048 
Speed '(ns) 17 17 17 15 17 
Wrttepolicy Write-back Write-back Write-through Write-back Write-back 
AssodatMty Direct-mapped Dlrect·mapped Two-way Di reel-mapped Direct-mapped 

SYSTEM RAM 
Standard amount (MB) 64 64 16 16 64 
Amount In lest system (MB) 64 64 64 32 64 
Maximum amount (MB) 1024 1024 1024 128 1024 
Speed(ns) 60 60 70 60 60 
Buih·in error-conection coding • • • • 
Memory architecture Interleaved Interleaved Interleaved Paged Interleaved 

EXPANSION BUS 
Architecture ISA ISA ISA ISA ISA 
Local-bus architecture PCI PCI PC I/proprietary PC1 PCI 

EXPANSION SLOTS 
16-bitlSA 3 3 3 3 
32-bit local-bus PCI 3 3 4 4 3 
32-bit local-bus VESA 0 0 0 

AVAILABLE EXPANSION SLOTS 
16·bit lSA 2 1 1 
32-bil local-bus PCI 1 2 3 2 

l/OPORTS 
Serial 2 2 2 2 2 
UART type 16550 16550 8250 16550 16550 
Parallel Bidirectional Bldilectional Standardhaildirectional Enhanced Standard/unidirectional 
PSl2mouse • (with adaP!er) • (with adapter) • • (with adapter) 
Ethernet adaptet model 3Com 3C509 (ISA) 3Com 3C509 (ISA) 3Com 3C509 (ISA) SMC 8432BT (PCI) 3Com 3CS09 (ISA) 
Elhemet oomectors RJ-45, BNC, AUi RJ..45, BNC, AUi RJ..45. BNC, AUi R.H5, BNC RJ.45, BNC, AUi 
Fast SCSl·2 on motherboard • • • • 
tDE 0 • 
EMancedlDE • 
SECURITY 
Power-on password • • • 
~password • • • 
Keyboard lock • • • 
.. =BYTE Best. • = yes; 0 =no; N/A = not applicable. 
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ROLL CALL OF SERVERS TES1~ED 

ASPEN SYSTEMS BTG DESKSTATION TECHNOLOGY GATEWAY 2000 • S.A.G. ELECTRONICS 
ALPINE 275XS AXP275 RAPTOR 3 PS -12 0XL SFT ALPHA 

HARD DRIVE 
Number of drives 1 
Manufacturer Seagate Seagate Conner Western Digital Seagate 
Hard drive model 32550W ST2400N CFP 10805 Caviar 31600 ST12450W Barracuda 2 
Total hard drive storage capacity (GB) 2 2 2 1.6 2.1 
Interlace (IDE/SCSI) SCSI Wide FaS1SCSl·2 FastSCSl·2 IDE SCSI Wide 
Local-bus Interlace • • • • 
Controller manufacturer Ol.ogic NCR AMO Triton OLoglc 
Conlroller location PCI Motherboard Motherboard Motherboard PCI 
Controller standard cache size (MB) NIA NIA NIA 128KB NIA 
Controller cache size In test system (MB) NIA NIA NIA 128KB NIA 
Controller maximum cache size (MB) NIA N/A N/A 128KB NIA 

AVAILABLE DRIVE BAYS 
Total 31!-lnch drive bays 2 1 0 
Total SH-Inch drive bays 3 3 8 10 
Number ol 31!-lnch drive bays 0 0 0 
wi1h external access 

Number ol S~· lnch drive bays 3 3 4 
wi1h external access 

Available 31!-lnch drive bays 0 0 
Available 5~·1nch drive bays 7 

CD-ROM 
Drive manufacturer Toshiba Plextor Chinon Tonuri Sanya Sony 
Drive model XM-3501TA2564 PX·4XCH 535 CDR·31G CDU55S 
Disc loading Cartridge Cartridge Cartridge Cartridge Drawer 
Speed x4 x4 x2 x4 x2 
Average oo:ess time (ms) 150 235 280 250 220 
Estimated maximum throughput (KBpsJ 684 600 300 600 300 
Buffer size (KB) 256 256 256 256 256 
Interlace SCSI SCSI SCSI IDE SCSI 

POWER SUPPLY 
Power·supply output raling (W) 270 270 300 145 270 
AC voltage 110-250 110-250 115-220 110-240 110-250 
Switchable vottage • • • • • 
OTHER FEATURES 
Motherboard manufacturer Aspen Systems Aspen Systems DeskStation Technology Intel Aspen Systems 
Case type Desktop Desktop Tower Tower Tower 
FCC rating Class A Class A Class A Class B Class A 

DIMENSIONS 
Height (Inches) 7.0 7.0 21 .0 22.9 26.8 
Width (Inches) 16.0 16.0 8.0 9.5 8.7 
Depth (inches) 15.0 15.0 22.0 17.t 17.9 
Weight (pounds) 34.0 35.0 50.0 40.0 38.0 

VIDEO 
Manufacturer Number Nine Number Nine Number Nile ATl ATl 
Model GXE 64 Pro PCI GXE 64 Pro PCI GXE 64 Pro PCI Wrffurbo PC! Graphics Ultra Pro 
Chip-set model S3 V°ISion 964 S3 V°ISion 964 S3 V°ISion 964 ATl Mach 64 ATI Mach 32 
Circuttry bus PCI PCt PCI PCI PCI 
Highest nonlnterlaced display 1600by 1200 1600by1200 1600by 1200 1280 by 1024 1280by1024 
resolution (pixels) 

Standlard graphics memory size (MB) 4 
Standlard graphics memory size 4 
on test sys1em (MB) 

Maximum graphics memory size (MB) 4 

MONITOR 
Manufacturer CTX Nokia VlewSonic Gateway CTX 
Modal 1785GM 21·1nch 44X Series 7E Vivitron 17 ·Inch 1565GM 
Dot pttch (mm) 026 0.25 0.28 0.26 0.28 
HigheSI noninterlaced d"isplay resolution 1280by 1024 1600 by 1200 1280 by 1024 1280 by 1024 1280by1024 
HigheSI refresh rate at this resolution (Hz) 72 120 72 60 66 

OTHER Remote diagnostics port Remote diagnostics port 64·bit, PCl-like CPU slot for x4, 3 CD-changer, and Remote diagnostics port 
(DB9 external); user-switchable (DB9 external); user·switchable processor independence EOOmemory (089 external); user·swltch· 
OS support for Windows NT, OS support for Windows NT, and upgradabilit/ able OS support for 
OpenVMS, and Digital Unix OpenVMS, and Digttal Unix Windows NT, OpenVMS, 

and Dlgltat Unix 

SALES AND SUPPORT 
Length ol slandard warranty (months) 24 12 12 36 12 
Extended wwranly available? • • • • 
VENDOR INFORMATION 
Phone (303) 431 ·4606 (703) 64,., 200 (913) 599-1900 (605) 232·2000 (508) 682-0055 
Toll·lree phone (800) !m-9242 (800) 449-4228 (800) 793-3375 (800) 846-2000 (800) 989-3475 
On-line address httpJ/\vww.aspsys.oom httpJ.'Nlwl.blg.com joe@dti.com gogate-Hay@compuserve.com NIA 
Inquiry number 1396 1397 1398 1399 1340 

• = BYTE Best. • = yes; O = no; N/A = not applicable. 
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THE SAG TOWER OF POWER 

SAG TERABYTE 

STACKABLE 
MODULAR DRIVE 

SOLUTION 

L 

PC RACK MOUNT 
SOLUTIONS 

DUAL MOTHERBOARD 
16·BAY 400-WATI 

REDUNDANT POWER 

AT&T on-site and 4 year extended warranties are avai lable. 
Lease options available . Re turn s may be subject to re stock ing 
fe e. RM A# mu st be acqui red . 

SAGBT6895 

BUILT TO 
ORDER 
High Quality Custom-Configured 
Systems At Off-The-Shelf Prices 

Preci sion Engineered Power Systems! - SAG file se rvers arc built wi th precis ion and 
offer features like multipl e process ing. disk mirroring. RAID 5 fault tolerance-plus 
more s torage capacity at prices the competiti on just can't beat. Affordable Disk Arrays. 
Tape IJackup Solutions and RAID 5 Technology fro m SAG Electronics .. The High-End 
Solutions Company." 

We 've Outclassed the Compctition!-SAG incorporates the high· 
est quality componen ts in all it s syste ms li ke MICRONICS mothe r· 
boards. ADAPTEC con1rollers and Seagate. Quanwm & Micro po li s 
hard drives. Performance. re liab ility and customer satisfaction 
is what we ' re all about. We arc the on ly vendor to offe r fully 
configured cu:;;tom engineered servers and storage so lutions. 

Compatibility Guaranteed! Expert Softwa re Services Ava ilable!-All ou r 
sys tems arc guarant eed to work with yo ur operating soft ware. We provide expert 
services on OS/2 , SCO, No ,'c ll. and Windows NT operating system s. 

Buy Direct from SAG Expert Technicians-SAG expert technicians and knowledgeable 
sales personnel can co nfigure a custom solu tion to meet both your technical and financial 
requ irements. We hnvc bee n . ati sfying the technical dem ands and needs of our customers 
since I 987. 

RAIDS 
DUAL 133MHZ 

6GB SMP 
• 1 INTEL PENTIUM 133 CPU 

• 512K CACHE 

• I 6MB RAM EXPANDABLE 
TO 512MB 

PENTIUM 
120MHZ 
IMAGINE 128 
FASTEST GRAPHICS 
DRIVE AND 
MOTHERBOARD 
• 256K PIPELINE SRAM 

16MB RAM 
• TRINITRON CHIPSET 

• 3 2GB, 8MS HARD DRIVES "EDO MEMORY OPTION" 

• RAID 5 CONTROLLER • SLOTS: (4) PCI, (4) JSA 

• SLOTS: (31 PCI, (5) EISA • ADAPTEC 2940W 

• 12 BAY TOWER. 8 
REMOVABLE, 2 HOT 
SWAPPABLE 

• TWO 300WATI 
REDUNDANT POWER 
SUPPLIES 

• KEYBOARD AND 1.44 
FLOPPY 

• SONY 3X CO.ROM 
• #9 IMAGINE 128·BIT 

GRAPHICS 4M8 VRAM 
• 4GB 7200RPM SCSI WIDE 
•MICROSOFT MOUSE, 101 

KEYBOARD 
• MS·DOS & WINDOWS FOR 

IVORKGROUPS 
• MJNITOWER 

RAID 5 SOLUTIONS 
REDUNDANT POWER SUPPLIES 
HOT SWAPPABLE DRIVES 
ALL SOLUTIONS UPGRADABLE 

6GB 
t2GB 

12GB 

63GB 

72DORPM 
7200RPM 
7200RPM 
5400RPM 

SCSI 
SCSI 

SCSl·WIDE 
SCSI 

$5799 
$6799 

$8699 

520859 

ALPHA 275 ALPHA 275 
POWER SERVER GRAPHICS SERVER 

• 2MB CACHE EXPANDABLE • 2MB CACHE 
TO BMB 

• I DEC 275 AIPllA CPU 

• 64MB RAM EXPANDABLE 
TO IGB 

• 4X CD·RDM 

• #9 2MB PCJ VIDEO 

• 8 GB 7200 RPM SCSI 
WIDE DRIVE 

• SLOTS: 7 PCI, 2 ISA. 1 
SHARED 

• I DEC 275 ALPHA CPU 

• 64MB RAM ExPANDABLE 
TO 512MB 

• 4X CD·ROM 

• ! 9 IMAGINE 128 BIT 
GRAPHICS 

• 4 GB 7200 RPM SCSI 
IVIDE DRIVE 

• FLOPPY, KEYBOARD, MOUSE 

• SLOTS: 3 PCI. 3 ISA 

• 12 BAY TOWER. 300 IVATI • 12 BAY TOWER, 300 WATI 

$11800 $9300 
STORAGE SOLUTIONS 
FOR ANY PLATFORM 

INT. EXT. 

9GB 5400RPM SCSI 51965 $2085 

4GB 

4GB 
2GB 
96GB 

7200RPM 
7200RPM 
7200RPM 

SCSI $1092 

SCSl·WIDE $1150 

SCSI $862 
4MM TAPE LIBRARY 

$1192 

$1320 
$962 

$4000 

SAG ELECTRONICS • 451 ANDOVER STREET •NORTH ANDOVER . MA 0t845 • 508·682·0055 
FAX 508-689-0tSO HOURS: 8:30AM·8:00PM. MONDAY·FRIDAY 

Circle 127 on Inquiry Card. 





CPUs Core Technologies 

Building the Better Virtual CPU 
Two different designs achieved the same The MAE Implementation 

goal: a faster 680x0 emulator for the Mac 
The MAE DR emulator is actually an en­
hancement built onto the proven interpre­
tive emulator. Because it's part of a program 

TOM THOMPSON 

I n March, Apple released version 2.0 of MAE (Macin­
tosh Application Environment), a program that hosts the 

Mac OS in a Unix window on Sun SparcStations or 
Hewlett-Packard's HP 9000 workstations. MAE 2.0 offers 
better Mac 680x0 application performance because it uses 
a faster 680x0 emul ator. The Power Mac 9500, intro­
duced this summer, also gets a performance assist from a 
new 680x0 emulator. What's interesting, and the focus 
of this column, is that both designs use the same tech­
nique-dynamic recompilation-to improve performance. 

The Interpretive Emulator 
To understand how these new emulators work, we must 
first explain how the original 68LC040 emulator oper­
ates. It consists of a lookup dispatch table and a PowerPC 
code library. The code library contains functions that im­
plement each 680x0 instruction, and entries in the dis­
patch table point to these functions. The dispatch table 
also has entries for 680x0 processor A- and F-line ex­
ceptions (or traps). Apple uses the A-line trap as the entry 
point into its Mac Toolbox routines, and the F- line trap 
handles certain hardware-specific traps (e.g., address or bus 
errors). The emulator has a 580-KB footprint in ROM. 

The emulator operates by fetching a 16-bit 680x0 in­
struction. (Instructions can be 32 bits or longer, but the first 
16 bits define the instruction's function.) This value acts 
as an index to an entry in the dispatch table, and each 
table entry consists of two PowerPC instructions. For a 
simple 680x0 instruction, the first PowerPC instruction 
handles the operation in-line, and the second instruction re­
turns execution back to the emulator. For some 680x0 in­
structions, the second native instruction is a PC-relative 
branch to a code library function. 1l1e fu nction's native in­
struction complete the operation, and control returns to the 
emulator (see the figure "The Basic 68LC040 Emulator"). 

All this design doe i interpret one 680x0 instruction 
at a time, all the time, and is thus known as an interpretive 
emulator. Interpretive emulation isn't efficient when sec­
tions of code are executed frequently (e.g., in tight loops). 
However, in Apple's case, it provided the best compati­
bi lity with existing 680x0 software. 

Dynamic recompilation (or DR) offers better efficien­
cies during emulation by "recompiling" sections of fre­
quently used 680x0 instructions into chunks of native 
code. Rather than laboriously interpret each 680x0 in­
struction inside, say, a loop, the DR emulator hops to a 
native-code block that performs the looping operation. 

running on a workstation, the MAE DR em­
ulator operates differently from the Power 
Mac DR emulator. The MAE emulator has 

to implement basic services nonnally provided through 
Apple hardware. However, it can also rely on certain low­
level support, such as interrupt handling and disk 1/0, 
from the workstation's OS. 

The first task the DR emulator performs is to identify 
frequently used sequences of 680x0 instructions, or hot 
blocks. Marking a block's starting point is easy: It's the tar­
get of an emulated branch instruction. A block's end is de­
tennined by a change of program flow to a distant ad­
dress, and resolving this properly gets tricky. 

Several instances are used to discern these flow changes. 
The first one can be a return instruction, provided the re­
turn address isn't to a nearby location, for reasons we'll 
see. (This return instruction is an unconditional branch 
under RISC.) The second instance is a conditional branch 
instruction, but only if the target address is nonlocal. 

One reason that there are no hard-and-fast rules for the 
first two instances is that high-level-language compilers 
frequently im-
plement con- The Basic 68LC040 Emulator 
trol statements 680x0 lnstrucUon fetch 

Simple 680XO 
lnstructkin 
executEKI 
In-line 
[nsfde table-

as conditional 
branch instruc­
tions. These in­
structions test 
for conditions 
that, if satisfied, 
perform short 
jumps around a 
branch instruc­
tion that might 
exit a loo p. 
This same si tu­
ation also ex- 'Anl~lsJnterpntedln-llneor~luDbralyfunctlon. 

plains why an unconditional branch instruction (i.e., re-
turn) by itself doesn ' t guarantee the end of a block. 

The third instance that marks a block end are certain 
complex 680x0 instructions. Recompi ling them requires 
too much overhead and time. The easiest solution is to 

end the code block. For performance reasons, the MAE 
emulator tries to make the code blocks as large as possible. 

With the potential hot blocks mapped out, the next step 
is to flag those blocks that are heavily used. This is done 
with little overhead by pushing the target addresses of 
680x0 branch instructions onto the native stack. A fre­
quency-of-u e analysis is performed on the addresses, 
and those blocks that are executed more than 256 times per 
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tick (i.e .. 1/60 second) are recompiled. 
Recompi lat ion involves copying the PowerPC instructions out 

of the emulator's code library one at a time and pe1fom1ing post­
processing on the nati ve representation of the hot block. Such 
postprocessing involve dead code removal and code optimiza­
tions (e.g., embedding data constants). The emul ator does the 
posrprocessing code generation rapidly by fe tching and modi­
fying data from 680x0 instruction templates. These templates 
were built in memory when the MAE process was launched. 

Finally. the native-code blocks are placed in a cache buffer. This 
buffer' s size is dynamic, usually hovering around 256 KB, but it 
can expand to I MB in an application-intensive environment. 

The DR emulator performs sleight of hand so that the inter­
pretive emulator use the cached code blocks. Recall that a dis­
patch table route execution to the appropriate native code. This 
table contains 2 16 (65.536) entries for every possible 680x0 op­
code variation. but 50,000 of them represent valid op codes. 

The DR emulator updates some of the table 's invalid entries 
with pointers to code blocks inside the cache buffer. It patches the 
680x0 application' s image in memory so that the start of each hot 
block contains an invalid op code. As 680x0 hot blocks are de-

The Two DR Implementations 
SSOJIO instriictionietch 

{._!,; Branci1 lnslrucilon 
comparild against 
history fable, 
execution jumps 

· to~ched 
recompiled.code 

En'iulator routes 
execution to 
disJ:>atch table, 
wh.ere patcl:i!!d 
entry pj'.lints to 
recompifeq cocJ.e 

Cached 
code.blocks 

Otlgfnal emJlator 

D MAE Jmplementatloo 

Lookup 
dispatch table 

D Power Mac imptementalfon 

Botli DR eml!lators are e.nhancemerifs to!lie existing design. 

tected, recompiled. and the corresponding locations in the dispatch 
table and the appl ication are revised, the interpretive emulator 
starts jumping to the recompiled code block (see the figure 
above, '"The Two DR Implementations '' ). 

The Power Mac Implementation 
The Power Mac DR emul ntor differs from the MAE design be­
l:ause it' s responsible for running the OS. Like MAE. the Power 
Mac DR emulator is an add-on to the old emulator. The des ign 
was optimized for low overhead and a small foo tprint. It con­
sists of 30 KB of hand-tuned PowerPC assembly langunge code. 
· The DR emulator sorts out frequen tly used 680x0 code blocks 
and recompiles them. As before, the start of a block is n branch 
instruction , while the criteria that detem1ine the block' . end dif­
fer from the MAE design. The instances that mark n block ' s end 
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are an unconditional branch or jump instruction, an illegal in­
struction, and a complex instruction. Also, a block can be a fixed 
length of only 128 bytes, or 64 2-byte 680x0 instruction . The em­
ulator maintains a smal l history table to fl ag hot blocks. For the 
Power Mac, the frequency-of-execution threshold value is small 
(typically less than 10) and was determined empirically. 

TI1e emulator uses a fast set of algorithms that recompiles a hot 
block. The 680x0 instruction value acts as an index into an array 
of functions, each of which translates an instruction type (e.g., an 
ADO.~/, where the parameters are word values located in registers, 
memory, or a combination of both). The function first emits a gen­
eral native add instruction. Next, it fills in the rest of the fields so 
that the PowerPC instruction specifies the location and size of its 
parameters, such as add ing one 16-bit register value to another. 
An add to memory would generate the appropriate load/store in­
structions required to move the data to and from memory. 

The recompiler stows the fi nished nntive instruction into the 
cache buffer, fetches another 680x0 instruction, and continues this 
process until the hot block's translation is complete. For blocks 
with short backward branches (indicat ing a loop), the recompiler 
also adds code that monitors hardware interrupts, because the 
emulator helps implement the Mac OS on a very low level. 

The cache buffer is 256 KB in size. The caching algorithm is 
starkly efficient: When the buffer fills, it purges a ll the cached 
blocks and recompilation begins anew. More complex caching 
schemes added too much overhead to t:he des ign, and the high lo­
cality of typical code menn · that the buffer isn ' t purged often. 

With the native block cached in the buffer, the DR emulator be­
g ins using it by monitoring the 680x0 instruction strenrn . When 
the emulator detects a 680x0 branch instruction , it compares the 
target address (i.e., the potential start of n hot block) with a hashed 
tnble of native program counter add resses. lf there is a match, 
compiled code exists and execution hops to the address of the 
cached code block. If there isn' t a match , the history table is up­
dated, and the 680x0 emulator interprets the code. 

Perfonnance Wins 
The DR emulators ndd a level of complexity to the original em­
ulator. Also, caching the tnmslntcd code produces some side ef­
fects that can affect compatibili ly. When code gets written to 
memory by a program, or the AS jump tnble in a 680x0 Mac ap­
plication's code segment zero gets modified, the cache buffer's 
contents can fall out of sync with memory. This causes a crash un­
less care is taken to noti fy Lhe emu lator of the change. The ap­
plication must call one of several Toolbox routines that flush the 
cache, and the DR em ulator honors cnche-Oushing instrnctions 
such ns CPU SH and CINV . Any applicat ion whose code was 
redesigned for the 68040 should work relinbly with these new 
emulators. 

The perfonnance gains outweigh the compatibil ity pitfalls , 
however. The MAE emulator boosts an application' perfor­
mance by an average of 50 percent. Certain compute-intense op­
erations, such as an Excel sprendsheet recalculntion. see a 100 per­
cent improvement or more. For the Power Mac emulator, nat ive 
applications see a 10 percent to 15 percent improvement, while 
emulnte<l applicntions run 20 percent to 30 percent faster. For 
some compute-intensive tasks, a speed boost of 200 percent hns 
been observed. • 

Tom Thompson is a BYTE senior rec/mica/ ediror ar large. You can 
reach him on AppleLink as 7'. THOMPSON or on rhe /me m er or BJX 
m ro111 _r /10111pso11 @bix. cv111. 



Operating Systems Core Technologies 

Novell Builds a NEST 
Novell Embedded Systems Technology Ware) and a way to connect devices to 

makes NetWare portable and embeddable 
that architecture. Novell designed NEST 
to be a flexible OS because of the large 
differences in the products on which it 

SALVATORE SALAMONE 

N oveU has a vision called pervasive computing. It in­
cludes a goal of 1 billion devices connected to Net­

Ware networks by the year 2000. This is an ambitious 
goal because there are only 40 million NetWare nodes 
(give or take a few million) currently deployed world­
wide. To make it happen, ovell isn't talking about adding 
just PCs, Macs, and Unix workstations. 

Instead, ovell is targeting devices that have not pre­
viously been connected to networks. It hopes that half of 
the billion nodes will come from embedded devices, thing 
such a environmental controls , TV set-top boxes, and 
even vending machines. 

The idea is to make such devices network-aware. They 
can then be connected directly to a network and take ad­
vantage of such NetWare services as directory and print 
services. At the same time, these devices would be able to 
share infonnation with other devices on the network. And, 
if developers so desire, they may choose to make these de­
vices intelligent enough to be managed through a common 
control or management system. 

The way to make such devices network-aware is 
to embed NetWare into each device. To do thi s, 

ovell has developed NEST (Novell Embedded 
Systems Technology), which is essentially a por­
table version of Net Ware. 

NEST might be deployed, for example, in a build­
ing's temperature-control system. NEST-enabled 
sensors located throughout a building would pass 
temperature data back to a central location, where the 
data cou ld be analyzed and actions taken based on 
the information. Rather than simply cranking up all 
the air conditioners in an office, a command could 
be ent only to the NEST-enabled air conditioner 
nearest a heat source or a device that is the most 
heat-sensiti ve (e.g., a minicomputer in an office). 

Because many existing control systems use pro­
prietary communications architectures, something 
as simple as selective cooling of an office is diffi­
cult to accomplish. Typically, the temperature sen­
sors and the heating/cooling control system would 
not have the ability to be ynchronized to the extent 
that a specific air conditioner could be instructed to 
operate independently from the others on a floor. 

The Power of Flexibility 
NEST has the potential to change things by offer­
ing a common communications architecture (Net-

will run. 
Novell found that between 70 percent 

and 80 percent of the OEMs interested in 
NEST use proprietary OSes in their devices. Any em­
bedded NOS (network operating system) would have to be 
able to work with all these device OSes. Additionally, a 
wide variety of processors are used in the devices that 
are candidates for NEST. And the amount of me mory 
available in many NEST candidates is typically low. Tak­
ing these factors into account, Novell developed NEST to 
be portable, modular, and device OS-independent. 

To help deal with the variations in amounts of memory 
and the different types of functions that might be embed­
ded into a device, NEST uses a modular, layered design 
(see the figure "The NEST Design"). It lets developers se­
lect the amount of connectivity and services they want. 

The ba~ic functional areas for NEST are the connectivity 
layer, the NetWare serv ices layer, an application layer, 
and an OS interface. The connectivity layer provides data 
transport and low-level services based on Novell's ODI 
(Open Data-Link Interface). This layer includes several 
functional areas, including the MUD ( Multiple Link 
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lnterface Driver), which is the ODI layer that can receive pack­
ets destined for differelll protocol stacks within the device. The 
MLID can also let a si ngle protocol stack simultaneously access 
multiple network topologies, such as Ethernet and FDDI (Fiber 
Distributed Data Interface). 

Right above the MUD is the LSL (Link Support Layer), which 
handles communications between the MUD and the protocol 
stacks. lPX and SPX protocol stacks are also within the connec­
tivity layer. 

Next comes the Net Ware services layer, which gives the device 
access to the services avai lable from a Net Ware server. These in­

OS/CPU DEPENDENCIES 

•CPU must be 16-, 32-, or 64-bit 

•OS.must be preemptive multitasking, with thread and semaphore support 

•NEST reconciles byte order, data type size, and data alignment 

provides a connection-oriented service between the device and the 
controller that guarantees packet delivery .) 

clude connection, file, print, message, bindery, and authentication First Implementations 
services, all of which can be made available to the device. De- While NEST must be adopted by equipment manufacturers whose 
velopers can choose the services they wish to use from client devices have not traditionally been connected to networks, the first 
AP! libraries. practical implementations are coming from a mi x of network-

Also included in the Net Ware services layer is the NEST re- ing hardware vendors and control-system vendors. Among those 
quester. which is a module that builds protocol packets and pro- showing an interest in NEST are CD-ROM jukebox vendor Mi­
vides send/receive support services. For example, these services crotest (Phoenix, AZ) and building-automation product vendor 
might include packet-burst support, to more effic iently transfer Andover Controls Corp. (Andover, MA). 
bulk data, or auto-reconnect service, to automatically restore a Several printer vendors have embraced NEST, including QMS 
dropped connection. The requester can be used to add packet (Mobile, AL), Lexmark International (Greenwich, CT) , GCC 
signatures and RSA (Rive ·t-Shamir-Adleman) authentication Technologies (Bedford, MA) , and Digital Products (Waltham, 
services (if so desired for security). MA). All four vendors cite a similar reason for using l\1EST in 

Riding on top of the NetWare services layer is the application their products-tighter integration with Net Ware 4 .x ervices 
layer, which contains the programs that control the operation of (e.g., the directory and authentication services). 
the embedded system. The applications can be provided by an The ability of NEST-enabled devices to directly communi­
OEM, a third-party developer, and Novell. Two applications are in- cate with a central management system (network management or 
eluded in the NEST SOK (Software Development Kit) 1.0. The otherwise) has spawned talk of NEST-enabled vending machines. 
first one is the Embedded PS ER VER, a vers ion of Net Ware Supplies in the machine can be inventoried remotely. Any device 
PSERVER NLM (NetWare loadable mod- ~------------~ that contains a consumable, be it toner in a 
ule), which lets a printer read and transfer files Aoy device th~thas a consumable, printer or Twix bars in a candy machine. 
from a Net Ware print queue for printing. The be it toner in a could benefit from NEST. 
second one is the Embedded NPRINTER, a Besides knowing when to refill a machine, 
version of the Net Ware remote printer pro- printer or a company could identify buying trends in real 
gram NPRJNTER, which lets a printerestab- Twix bars in a time and make adjustments accordingly (i.e. , 
lishconnectionstoaNetWareserverandtrans- remove a poorer sell ing product and add 
fer files from the PSERVER running on that candy machine, extra Twix bars). Or, utility companies 
server. could benefit from NEST. could use NEST-enabled meters to read 

For po11ability, NEST is written in ANSI gauges in homes and send a truck to fill up oi l 
C, with OS and CPU dependencies kept to a tanks when they are getting low. 
minimum (see " OS/CPU Dependencies" above) . As a result, While there was interest from most of the developers al!ending 
NEST supports most common processors, including Intel's x86, the NEST track at Novell 's Brainshare conference earlier this 
AMD's 292xx, and Motorola's 680x0. year, many said they will proceed cautiously. They 've seen sim-

The last functional part of NEST is the OS interface, which is ilar efforts in the past that have initially shown great promise 
called POSE (Portable Operating System Extension). POSE is a but have then fizzled out. One example is Microsoft At Work, 
Posix-based API that defines all the OS services required by which offered a simplified way to connect office equipmelll such 
NEST, such as memory management, task switching, synchro- as computers, copiers, and printers (see " Whatever Happened 
ni zation , and timing. to ... ?," July BYTE, page 30). 

The beauty of this modular approach to NEST is that developers NEST may also face a challenge from another industry effort 
can choose just the functions they need, thus saving system re- aimed at extending NOS features to devices that normally do 
sources such as memory. For example, a device with simple not have them. ln February, 15 companies ( lBM and 14 Japanese 

NESTSDK1.0 
$50,000 for a five-developer license, 
which includes source code, 
documentation, support, training, 
and test tools 

Novell , Inc. 
Provo, UT 
(800) 453-1267 
(801) 429-7000 
fax: (801) 429-5155 
Circle 1237 on Inquiry Card. 
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broadcast requirements companies, including Ricoh, Matsushita Electric Industrial , and 
needs only the MLID Sharp) announced an initi ative to develop a standard for office­
and LSL for connectivi- equipment communications. 
ty and an IPX protocol No matter how many vendors eventually support NEST, No­
stack and lPX functions veil has a long way to go to reach half a billion NEST nodes 
10 transmit the informa- from embedded devices by the year 2000. To achieve this lofty 
tion. To provide guaran- goal , NEST dev ices must be added to networks at a rate of over 
teed delivery of the in- 250,000 per day-every day-until the end of the century. • 
formation, a deve loper 
simply adds the SPX 
protocol stack. (SPX 

Salvatore Salamone is a BYTE news editor based in New York. You 
can reach him 0 11 the Internet or BIX at ssalamone@bix.com. 
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PostScript Sins 
Postscript Is now a common means of exchanging not including the first page. Each page 

begins with a %% Page: <label> <or­
dinal> comment, where <label> is 
a string containing the page number 

formatted documents. So why so many problems? 

KEVIN THOMPSON 

T he first implementation of Adobe's PostScript page­
description language raised the capabilities of laser 

printers to new heights and led to the growth of the desk­
top publi shing market. Because the PostScript language 
was designed to be device-independent, many vendors 
created PostScript printers and imagesetters, and virtual­
ly all applications and GUI environments provided Post­
Script drivers to support these output devices. 

The proliferation of PostScript drivers has created an in­
teresting side effect. Because all applications can pro­
duce PostScript files and PostScript printers are reasonably 
common (although less so than PCL printers), PostScript 
files have become a de fac to standard for the distribution 
of formatted documents. This usage is especially promi­
nent on the Internet, where we recently counted more 
than 20,000 PostScript files available for public down­
load, and it has driven the development of PostScript 
viewing and ot11er post-processing applications. 

Those of us who routinely download and print these 
files may be surprised to discover that most of them con­
tain errors . These errors are typically invisible when the 
files are printed on laser printers. but become painfully vis­
ible when the pages in the 
files are viewed or print­
ed out of sequence. This 
art icle identifies common 
Postscript sins and their 
perpetrators. 

The Document 

(e.g., ii or 2), and <ordinal> is the 
sequence number of the page (first 
page is page 1). The trailer follows 

the last page, beginning with the %%T ra i 1 er comment and 
ending with the %% EDF comment. (Note that a percent sign 
denotes a comment, and two percent signs denote a prede­
fined DSC comment.) 

Encapsulated PostScript files are intended to represent 
a single image to be pasted into a larger document. Their 
internal structure is therefore simpler, and they contain 
no %%Page : comments, because there are no pages . The 
header and trailer portions remain, but the page area of a 
standard PostScript file is replaced by the code that draws 
the si ngle EPS image. 

The principle purpose of the DSC is to provide page in­
dependence, which allows the pages to be rendered in any 
sequence. Thus the header should contain all setup infor­
mation, and the trailer code restores the interpreter state to 
that which existed before the file was processed. Each page 
should contain the information required to render that page­
meaning any text, graphics, or font data required by that 
page-which has not been defined in the header. 

POSTSCRIPT DOCUMENT VI EWER 
VIEWER 

conti1111ed 

Structure Conventions 
The DSC ( Doc ument 
Strncture Conventions) de­
fined by Adobe for Post­
Script fi les are a set of con­
ventions that a re not 
enforced by the language 
but to which a ll drivers 
should adhere. The DSC di­
vide a PostScript file into 
th ree main port ions: the 
header (or prologue), the 
page area, and the trailer. 
The header consists of all 
code from the start of file 
(deno ted by the %! PS· 
Adobe comment) up to but 

elee1ronlcally search them, print selecied pages, or print at all 
non.PostScrlpt primers? Have you considered using PostScl 
as an archival or fllll exchange standard but hesltlltlld becaus 
the lack Of a PostScrlpt viewer? H so, your watt Is o•er. 

OSR-

• 32-btt 
• Supports PostScripl & 

True Type loris 
• Prints to Pos!Script & 

non-PoslSeript printers 
• OraQ-and-drop interaction via 

Pos:tScripl file 
• Single & multi-file seaJCI 
• Document s.1ruclure sup 

- External hyper1inks 
- Any page numbering 

• Slickv.pad amotalion 
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The following ections describe common errors and the envi­
ronments that typically make them. Most of these errors corre­

. spond to DSC violations. 

PostScript Coding Errors 
Page-independence violation (Windows). These fi les contain 
font or procedure definitions on one page that are used on sub­
sequent pages. 1f you render the pages out of sequence, the fonts 
or procedures are undefined and rendering fails . This i perhaps 
the most egregious violation, and the one with the least excuse, 
because relocating the definitions to the header where they belong 
is a simple matter. 

Page commands in trailer (OS/2). These files put page com­
mands in the header or trai ler. The OS/2 driver puts the s h o ~1 pa ge 

command for the last page in the file trailer so that rendering the 
last page by itself yield no image at all. This is another trivial er­
ror for which there is no excu e. 

Page-boundary clipping (OS/2). These files contain code that 
clips the image to the physical page size, less a 
small margin (see the screen). The pages print 
normally , but when magnified for on-screen 
viewing the enforced clipping chops off the top 
and ri ght portions of Lhe image. This clipping 
should simply be omitted, because it is unnec­
essary and troublesome. This is a case of go­
ing to a lot of effort to do the wrong thing. 

Color mapping 0 11 host (OS/2). The drivers 
that produce these files replace colors in the 
original document by gray-scale values in the 
PostScript file , guaranteeing gray-scale images 
even on color-capable devices. Because Post­
Script interpreters contain sophisticated algo­
rithms to map colors to the properties of the 
output device (including black-and-white de­
vices) , host mapping i unnec-
essary and degrades the use­
fulness of the output. 

Line- length violation 
(Windows). These files 
contain lines that exceed the 
DSC limit of255 bytes. You ' ll of­
ten see this problem in font definitions. The 
font should be broken into lines of confom1ing length. 

Zero-width lines (Windows, Tex). These files assume that vis­
ible results are produced by stroking or filling zero-width lines or 
filling a rectangle with a clipping region of zero width or height. 
Although the Adobe PostScript interpreter produces results in 
these circumstances, the documentation on PostScript painting 
rnles indicates otherwise, and other interpreters may behave dif­
ferently. (Similarly, you should avoid producing PostScript code 
that draws with single-pixel rectangles.) 

Binwy image data (Macintosh). These files contain bit-mapped 
image (usuall y photos) that are encoded in binary form, violat­
ing the DSC requirement that PostScript fi les contain only print­
able ASCII characters. Violating this requirement produces files 
that are damaged by E-mai l or ASCH network transfers. 

Header commands in page (Corel). These files put page-re­
sizing command such as l e t te r in Lhe page text. These com­
mands are benign for printers, but cause the image bit map to 
be reallocated in a viewer, thus erasing the image immediately af­
ter it has been rendered. Page size commands belong in the head­
er, not the page area. 
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Hexadecimal strings (/merleaf). These files use hexadecimal­
encoded strings inslead of literal strings. Although this usage is 
not strictly in error, it is undesirable, because the hexadecimal en­
coding requires twice the space of a literal string and impairs 
search operations. 

PostScript Comment Errors 
Although a PostScript interpreter ignores comments, other post­
processing programs (e.g., fi le viewers) are dependent on the 
DSC comments and cannot funclion without them. Thus, DSC 
comments are important, and aU drivers should provide them. 
The following comment errors are unfortunately common: 

Omission of all comments (DOS applications). These files 
lack the %% Page :, %%T r aile r, %%EDF, and other DSC comments. 
They cannot be viewed or otherwise post-processed. 

Multipage EPS files (Windows). This is a user-interface issue 
in Windows. The Windows PostScript driver prominently displays 
an option to save to an EPS file, while not even documenting 

the obscure mechanism by which you produce 
a standard PostScript fil e. The result is that 
most Windows users select the EPS option to 
create multipage files. The driver then dumps 
all page images into the file without any 
%% Pag e: comments to denote their position. 
All post-processing programs, which rely on 
page-boundary markers, fa il to locate the page 
data in these files. 

The solution to thi s problem is to put the 
PostScript and EPS file options on equal foot­
ing in the user interface. Alternatively, hav ing 
the driver put the %% Page : comments in the 
EPS files, although unnecessary for real EPS 
files, would at least solve the page-boundary 
problem. 

Improper document nesting (Windows). 
These fil es lack the U Begi nDocum e n t : 
<name> and %% EndD oc ument com ments, 
which are supposed to denote embedded EPS 
files. The result is that post-processors may in­
correctly identify the embedded file as a new, 
stand-alone PostScript file and fail to render 

the surrounding page or the rest of the document. 
Omission of resource commems (0512). These files are lack­

ing the %% Begi nResource: <fontname> and the %% End Resource 
comments, which are supposed to denote font definitions, thus pre­
venting post-processors from finding the fonts when needed. 

Ignorance Is No Excuse 
You should bear in mind that this is not an exhaustive list of 
PostScript errors; these are simply the most common. The er­
rors we've described have two characteristics: They are due to 
ignorance, and they are easily rectified. The correct approach is 
usually no more difficult to implemen t than 1he in correct 
approach, and sometimes even easier. Let's hope this article will 
inspire PostScript driver writers to improve tl1eir products and thus 
make articles like this one unnecessary. • 

Kevin Thompson is the pres idem of Magus, a company that produces 
PostScript viewing software for OS/2 and Microsoft Windows. He has 
a Ph.D. in physics from Princeton University and never intended to 
team so much abollf PostScript. You can reach him on the Imemet 
at thompson@magus.com or on BIX clo "editors." 
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Merging ATM and Ethernet 
There's growing interest in building networks that You can keep your existing equip­

ment and still offer better bandwidth 
allocation to your departments. The 
cost savings of retaining the desktop 

unite ATM and Ethernet switching technologies 

SALVATORE SALAMONE 

A s corporate networks grow and as more network 
applications are deployed, companies find that they 

are often stressing the capacity of their networks. And 
with bandwidth-intensive applications (e.g., multimedia 
and desktop videoconferencing) on the horizon, many 
networks, in their current form, will not be able to handle 
the traffic loads. In the long term, bringing A TM (asyn­
chronous transfer mode) to every desktop will ensure that 
there' s enough bandwidth, but today it is far too expensive 
for most business networking applications. 

One of the most promising and economic ways to sat­
isfy the traffic patterns generated by newer client/server 
and multimedia applications is to combine two switch­
ing technologies-A TM and Etherne t switching-into 
one network. Such a combination gives departments more 
usable bandwidth, thanks to Ethernet switching and, by 
using an A TM backbone network, lets large amounts of 
data tlow between workgroups (see the 
figure, "Merging Switching Technolo­
gies" at right). This combination of 
switching technologies can be used in a 
campus setting where buildings are 
linked through an A TM backbone, or 
in a single building where Ethernet 
switching hubs on each floor are con­
nected through an A TM switch in the 
basement. 

Whether used in a campus setting or 
within a single building, this merging 
of A TM and Ethernet switching tech­
nologies has many points in its favor. 
First, it leaves future networking options 
open. For example, a company could 
decide at a later date to push A TM to the 
desktop (when ATM adapter cards drop 
in price). It also puts a company in po­
sition to connect widely dispersed sites 
using high-speed, A TM WAN services 
that many of the telephone companies 
and independent service providers are 
gearing up to deliver. 

Merging ATM and Ethernet switch­
ing technologies into one networking 
environment also preserves a compa­
ny's current investment in its network 
adapter cards, cabling, and workgroup­
level wiring hubs and concentrators . 

are significant. For instance, an al­
ternative to getting more bandwidth 
to each desktop would be to move 

everyone over to an FDDI (Fiber Distributed Data Inter­
face) network. Even though prices have dropped, the least 
expensive FDDI adapter cards still cost several hundred 
dollars more than I OBase-T adapters. And such a change 
would also require you to replace your networking hubs . 

It's not surprising then that many users are interested in 
merging ATM and Ethernet switching. Virtually all of 
the major router anti enterprise hub vendors have been 
quick to announce that they will be players in this devel­
oping market. Some internetworking product vendors, 
including Cisco Systems (Menlo Park, CA) and 3Com 
(Santa Clara, CA), have beefed up their switching offer­
ings through acquisitions. At the same time, hub vendors 
Alantec (San Jose, CA), Cabletron Systems (Rochester, 
NH), Chipcom (Southborough , MA), Digital Equipment 
(Maynard, MA), Lannet (Irvine, CA) , Networth (Irving, 
TX), Optical Data Systems (Richardson, TX) , Standard 
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Microsystems (Hauppauge, NY). and Bay Networks (Santa Clara, 
CA) have been positioning the ir higher-end hubs and routers to 
enter thi s market. 

Additionally, a handful of stand-alone Ethernet switching hub 
vendors have products that they've deve loped fro m the start to 
handle Ethernet on the workgroup side and ATM in the backbone 
(in the future) . These products include the ANT swi tch fro m 
Applied Network Technology (Westford, MA). the AT Mizer 
125 Relational Switch from Agi le Networks (Concord, MA). t.he 
LANbooster Series from Onet Data Communication Technolo­
gies (Cambridge, M A), the MegaSwitch from NBase Switch 
Communicat.io ns (Chat.sworth, CA), and the QuikStack fro m 
XLNT Designs (San Diego, CA). 

Different Approaches 
There are several t.hings to consider before selecting a device to 
perform Ethernet switching today with connecti vity to AT M 
backbones in the fu ture. First and foremost, decide which of the 
two fundamentally diffe rent types of product best fits your net­
working philosophy: An enterprise hub uses Ethernet switching 
and ATM modules that share an internal high-speed backplane (or 
ATM switching fabric wi thin the hub), whereas a stand-alone 
workgroup hub performs Ethernet switching and has an inter­
face to an ATM switch (which will be part of the ATM backbone). 

The workgroup hub systems t.hat Applied Network Technology, 
Agile , Onet. , and NBase offer will typica lly be less expensive 
per port than will enterprise hubs. That's because, with these 
products, you're not paying for the features ( i.e., redundant back­
planes, power supplies, and cooling fans) that are required to 
operate in an enterprise setting. You' re also not paying fo r the en­
terprise management system that is fea tured with enterpri se hubs. 

And that may be the second po int to consider: How do you 
want. to manage your ne twork? If the workgroups are fa irly 
autonomous, only needing connectivity to other groups, a stand­
alone hub's management system wi ll be fi ne . However, you will 
need to e nsure that your hub vendor's A TM interface is com­
patible wi th the ATM switch manu fac turer's product. (Yes. there 

Key issues to consider before selecting products 

Issue 

Network arditecbn 

Integrated management system 

t --~~I 
4'. "";" ... • 

ATM interface 

Conversion 

Capacity under stress 

Considerations 

Must choose between a modular-based 

enterprise hub or a stand-alone wor!Qiroup 

hub with Interface to an ATM switch 

Make sure management system offers full 

feature set for all devices (many vendors 

have acquired switching products to round 

out their product Bne and have not 

Integrated the management systems) 

Make sure stand-alone hub vendor has solid 

technical relationship with one or two of the 

major ATM switch vendors 

Look for vendors with ASIC technology 

that perfonns ATM cell to Ethernet 

frame conversion 

Look for distributed processor 

architecture that is nonblocking 
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are standards for such interfaces, but make sure your hub vendor 
has a solid technica l relationship with one or two of the major 
ATM swi tch vendors.) 

On the flip side, if you plan to connect users in different work­
groups via enterprise-w ide virtua l LA s, you w ill need an 
enterprise management system. One note of caution: Even if you 
select equipment from an enterprise intemetworking vendor, you 
may not get the enterprise management features you need. That's 
because there has been such an acquisition frenzy in this market. 
While all the products from one vendor can be managed through 
say, an SNMP (simple network management protocol) system, 
you may not have the ability from a central location to tap all 
the features in each system ' s proprietary management system. 

Capacity a Key 
There are nearly 40 vendors currently selling Ethernet switching 
hub . But fewer than a dozen are poised to enter the ATM-to­
Ethemet switching market, because of the complexity of merging 
the two technologies. In an A TM net work, the Ethernet packets 
or frames must be converted to A TM cells (and vice versa). This 
packet-to-cell conversion technology is not widely available 
today. The conversion is done using an ASIC (application specific 
integrated c ircuit), which only a handful of Ethernet switch ven­
dors have developed-notably, Nicecom (Lexington, MA), which 
was acquired by 3Com, and Onel. 

Another key factor to consider is how the Ethernet switch op­
erates under great loads. Depending on the networking environ­
ment into which the switch is placed, this can either be a major 
problem or no problem al all. For example, it ' s likely that com­
panies taki ng advantage of merg ing ATM and Ethernet switch­
ing will connect multiple Ethernet LAN segments to high-per­
formance server . This setup, in which servers are put onto the 
high-speed backbone and the clients remain on Ethernet LANs, 
is commonly called a server farm . 

While this seems like an ideal situation, you' ll need to be con­
cerned abou1 blocking, which occurs when two clients on dif­
ferent LAN segments contend for the same server at the same 
time. If a client on one LAN segment is passing a large amount 
of data to a server and a second client tries to send data, a buffer 
in the Ethernet switch will hold the data from the second client 
umil the server can accept it. 

If a third client tries to have an exchange with another server 
while the second client' s data is he ld in the buffer, most of the 
Ethernet witching hubs on the market will hold the third client's 
data in a queue behind the already buffered data. Some vendors, 
such as Onet, have circumvented thi s problem by developing 
nonblocking hubs that let the data destined for another server 
jump ahead of the buffered data in the queue, so that it may be 
passed to the free server. 

Since most Ethernet switching hub vendors do not have A TM 
interfaces developed, it is not possible today to tell whether their 
products will suffer from blocking or not. However, users will 
soon be able co sort these issues out a more products make it to 
market. The hardware is becoming avai lable and some of the 
management software is here. That bodes well for the merging of 
the two technologies, and it should he lp network managers pro­
vide the additional bandwidth they ' ll need for new applications 
without havi ng to do a forklift overhaul to their networks. • 

Salvatore Salamone is a BYTE news editor who works out of the 
Man hatlan bureau. You can reach him on the /mem et or BIX at 
s.rnla111011e@bix.co1n. 



.JERRY POURNELLE 

Windows 95 Pastiche 

You probably know that BYTE editors choose the 
awards given at Comdex. This past spring, we gave the Best of 
Show award to Microsoft Windows 95 . 

To win Best of Show, a product must first win in its own 
category, which this year was "Best Operating System That 
Will Ship Someday." The nominees were Windows 95 (W95), 
Windows NT 3.51 , and OS/2 Warp Connect. Because of eligibil­
ity requirements, this was the first time OS/2, W95, and NT have 
been head-to-head at one of these shows. 

I find the awards discussion with the BYTE editors at Comdex 
the best educational experience I get aIJ year. This year's debate 
was lively but not heated. 

We all agreed that OS/2 Warp Connect had some technical advantages over 
W95 , and, had it shipped a year ago, it would have made serious inroads into 
Microsoft's market share. OS/2 Warp Connect is neat, combining OS/2's gen­
erally solid 32-bit multitasking perfo1mance with real connectivity capabilities. 
It's not as versatile or secure as OS/2 plus OS/2 LAN Server, but it's a lot less 
expensive, and, as a peer- to-peer network, it 
beats Windows for Workgroups and, for lhat 
matter, W95. 

W95 has pretty good connectivity and works 
well with Windows NT; but where it really 
shi nes is ease of installation . The clincher, 
though, wa third-party applications. Spring 
Comdex was loaded with W95 applications 
ready to ship when the OS does. Some of those 
will be ported to OS/2 Warp. Some won' t. But 
we didn't see any killer applications in devel­
opment for OS/2 and OS/2 Warp. The develop­
ers are betting heavily on W95, and that makes 
it a cinch that it will have far more impact on the 
industry than OS/2. They haven ' t told me any­
thing about it , but I presume IBM is planning a 
version of Warp to be compatible with W95. 

That was a few weeks ago. Today I went down to 
l11e Electronic Entertainment Exposi tion (E3). 
The Los Angeles Convention Center was filled 
with every conceivable form of electronic ganie, 
from classic revivals-you can get the original 
Asteroids on a ganie cartridge-to highly com-

ILLUSTRATIONS: KATE MARION C 1995 

plex games that come on multiple CD-ROMs 
and have live action with movie stars. It's a big 
show, with lots of hype and glitter, and lots of 
live entertainment. It 's the sort of lhing we used 
to expect from Hollywood, and, I have to con­
fess, I'm glad to see some of the Hollywood 
glitter return. 

There was glitter enough for all- huge 
screens and giant speakers, live music in the 
corridors. parties galore, people in weird cos­
tumes, starlets and hunks as booth bait, and the 
best pressroorn lunch I've seen in years. Al­
though the biggest displays were for SEGA, 
Nintendo, and other dedicated ganies machines, 
there was plenty of software for " real comput­
ers" of boili the PC and Mac persuasions. While 
mos t of the entertainment was bash 'em and 
shoot 'em games, there were also a lot of edu­
cati onal product~ . The show was big and ex­
hausting, and I'm glad I went. 

IBM was located right up front in the main hall, 
and there was quite a lot of IBM entertainment 
and educational software, including what looks 

I ~ii! ii@@ 
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to be an excellent hospital emergency room 
game. Some of this was under in-house 
development. but more was in coopera­
ti ve development with third-party pro­
gramming shops. 

Microsoft was at the far end of the halJ. 
They're aggressively going af­
ter the home marke t. As 
you'd expect from the outfit 
that released Bookshelf nearly 10 
years ago, they ' ve got a lot of pub­
lished titles, with more coming. Every­
thing from new entries in their excellent 
composer series to word games to inte­
grations of science and history. You 
can't afford to be without a current Mi­
crosoft Home Products catalog-they' re 
adding reaIJy good titles every few weeks. 

M icrosoft also had a display devoted to 
W95-and in addition to in-house titles, 
they gave display space to third-party com­
panies writing W95 applications. 

Meanwhile, back at the IBM booth, 
there was no OS/2 display and no OS/2 
applications. All the software I saw was 
being developed for DOS or Windows and 
wil l be avai.lable on W95 before there's 
an OS/2 version. Think on that for a mo­
ment. Moreover, a couple of weeks ago, 
Microsoft, to great cheers from program-

mers, told a convention of games devel­
opers about new software tools that wi II 
allow them direct access to the video and 
sound hardware. 

In a word: it 's not just the third-party 
developers who think W95 will dominate 

the home and education 
markets. IBM 's in-house 

J.{_ =:;:- software developers do, too; 
-:~.r and if IBM has any corporate 

strategy for supporting applica­
tions development on OS/2, it hasn' t 

been very successfu l even among 
those that IBM showed at E3. You 
may draw your own conclusions, but 
it 's certain that you will be seeing a 
lot of W95 in the next few years. 

I've been running W95 on Pentafluge, my 
main machine, for over a month, and al­
though there are some minor annoyances, 
it 's easier to use, and it works better than 
Windows. I like W95, and I'm installing it 
on most of tl1e systems I use. 

Alert readers will note that 1 sa id Pen­
tafluge, not Big Cheetah, is now my main 
machine. It's a long story. The short form 
is that although Big Cheetal1, with an Intel 
66-MHz 486DX2 processor, and Windows 
3.1 work together, that combination won't 

work with W95. The problem has to do 
with timing and the A20 line handler; I 've 
written about this before, and I won't take 
up more time with it. 

The bottom line is that Big Cheetah is 
temporarily out of service. When he re­
turns, it will be as a W4WG workstation. 
Meanwhile, I 've become sufficiently fond 
of W95 and the Pentium's speed that I'm 
keeping Pentafluge as my main machine. 
It's a real fire-breathing system (see my 
September 1994 column), and it has been 
stable for several months. I love it. 

Part of my efforts to install W95 on Big Chee­
tah involved reformatting the hard drive. 
Shortly after that, Big Cheetah was simply 
out of service with hardware problems not 
due to W95, and I had no choice but to set 
up a new main system. Of course, the easy 
way to change main systems would have 
been to use the W4WG network to copy 
everything from Big Cheetah onto a cou­
ple of Maxoptix T3- l 300 optical disks be­
fore I started mucking things up. A las, I 
didn ' t do that. Instead, I relied on Palin­
drome's Network Archivist DAT (digital 
audiotape) system. 

That would have worked fine if I had 
got the DAT drive working on PentaJluge. 

co11ti1111ed 

URGENT-YOUR INPUT NEEDED 
On: Multimedia Development 

Dear Reader: 

To improve BYTE's coverage of technology in the State of the 
Art section, we'd like to get your feedback about what topics, ar­

eas, and products we should be considering, and in what ways. 
We're planning in the future to take a look at the state of multi­

media development-the processes and systems that go into 
creating effective multimedia presentations, whether for cor· 
porate training, infotainment, educational systems, or self-help 
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of integrating and editing digital audio and music, video, and oth· 
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I could then install Network Archivist and 
let il go to work . Unfortunately. when I 
connected the external tape drive to the 
SCSI string, nothing happened. The re l 

of the SCSI system worked fine. but the 
tape drive was invi sible. Worse . I had 
deadlines and needed tiles that existed only 
on Network Archivist tapes . 

Pentatluge was connected to the net­
work: W95 can talk to OS/2 Advanced 
Server. Windows NT Server. and W4WG 
with no trouble at all. I installed the Fu­
ture Domain SCSI board that used to be 
in Big Cheetah into SuperCow, the Gate­
way 2000 486DX2/66 running W4WG. 
That worked. but what I couldn't do was 
make Network Archivist restore any file s 
anywhere but to the logical drive it thought 
they came from. There's doubtless a way 
to accomplish this. but I sure couldn 't man­
age it. Thus, I could write all my Q&A 
Write BYTE files to SuperCow's C dri ve. 
but not directl y to Pentalluge' s C drive, 
which SuperCow sees as the R drive. 

I found myself transferring fi les from 
SuperCow to the Maxoptix optical disk to 
make room on SuperCow's C drive. restor­
ing fil es from tape to that C drive, and then 
using the network to move those files over 
to Pentalluge's C drive. It was tedious, but 
it worked. 

About then, Alex wanted to install Windows 
NT on Little Cheetah, the 50-MHz 486DX2 
system. This time, we backed up all its 
files onto optical disks before he started. 

Little Cheetah is an old system. and nei­
ther its hard dri ve controller nor its CD­
ROM drive were recogni zed by Windows 
NT. We solved the CD-ROM problem by 
installing a new Creative Labs Sound 
Blaster A WE32 sound card with the 
Blaster CD 4X CD-ROM drive kit. The 
installati on was simpl e. the CD-ROM 
drive is faster than blazes. and the sound is 
great. The whole process took under an 
hour. If you need sound and CD-ROM in 
a hurry, Creative Labs is the way to go. 
Nearly everything supports it. their in­
struc1ions are well written , and things tend 
to go smooth ly. 

Changing controllers was nearly as sim­
ple with the AdvanSys PCI (Peripheral 
Component Interconnect) Bus Master Sil­
ver Kit. We put the AdvanSys SCSI con­
troller in a VL-Bus slot. popped in the set­
up di sk. and fo llowed instructions. Since 
we didn ' t have 10 swap disk drives or do 
much fooling with hardware. the whole 
thing took under half an hour. 

The AdvanSys SCS I controller is fast. 
the setup is easy, and the instructions are 
simple. It wi ll run your SCSl CD-ROM 
drives and other SCSI peripherals. Like 

the Distributed Processing Technology 
controller, it has a 50-pin miniconnector 
on the back, so you can have internal and 
external SCSI devices . It also sen ses 
whether or not there' s an external device 
and adjusts termination according ly. 

The AdvanSys software is well thought 
out. The company furnishes a boot floppy 
disk, which you use to cht:ck out the SCSI 
bu s and devices: once that's done. you 
boot up normally. The instructions are 
clear, and, assuming your hardware works 
properly , you won't have any problems 

Developing 

installing DOS/Windows, W95 , or NT. 
f' ve been running the AdvanSys SCSI con­
troller for two weeks with heavy use, and 
I' ve had no problems. 

I haven't been running NT very long. I can say 
it ' s harder to install than W95 . Among 
other things, NT wants you to know a lot 
about 1/0 port addresses. interrupts, and 
such, which W95 automatically goes out 
and finds . Indeed, one Microsoft techie 
told me that when he's got to install NT, he 
first gets W95 up and running and uses it 
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to investigate all the pertinent facts about 
the system. He records those and then in­
stalls NT and feeds it the information he 
learned from W95. 

Once we had Little Cheetah running, l 
wanted to test the external drive port on 
the AdvanSys controller. We connected it 
up and had the same results we had wi th 
Big Cheetah: the SCSI bus worked fine, 
but the machine couldn ' t find the tape 
drive. 

We know the tape drive works; but it 
normally works with one of those SCSI 
cables that has what looks like an RS-232 
connector on one end and a big 50-pin 
SCSI connector on the other. Both the Ad­
vanSys and Distributed Processing Tech­
nology controllers have small 50-pin con­
nectors. I had on ly one small-50-pin-to­
big-50-pin SCSI cable, so I used it in both 
places; it wa~ brand new, but it sure looked 
like that cable was the problem. 

There was one way to find out: I called 
Granite Digital and asked them lo send 
me a small -50-to-big-50 SCS!Vue Gold 
Diagnostic Cable. I presume you can find 
other reliable sources of SCS I cables, but 
I am darned sure about Granite Digital. 
Their cab les work , and the diagnostic 
flashing lights will tell you what 's going on 

Tadpole Technology is the leading 
developer and manufacturer of 
portable workstation-class comput­
ers. Their modular design allows 
user-upgrade of memory and disks 
for optimal performance. 

Tadpole PlOOO 
•First lOOMl-lz Pentium notebook. 
•Workstation-class performance for 
Windows, Windows 95, Windows NT 
and Solaris/ PC UNIX users. 

•Up to 128MB DRAM, 256KB write­
back cache, 810MB SCSI-2 
removable hard disk. 

•Active 10.4" full colorTFT display 
withl6-bit CD quality audio. 

•Rugged magnesium case and more ... 
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with your SCSI system. 
That took care of the problem. As soon 

as we connected the tape drive with the 
Granite Digital cable, the AdvanSys con­
troll e r recognized it. When we used a 
Granite Digital SCSIVue Gold Diagnostic 
Cable to connect the unit lo the Distrib­
uted Processing Technology controller in 
Big Cheetah, that worked, loo. 

The moral of this story is simple: if you 
have a SCSI problem, first check termi­
nation. The easy way to do that is with 
one of the little Granite Digital SCSIVue 
Diagnostic Terminators. If termination is 
all right, try a cable known to be good, 
preferably one of the SCSIVue Gold Di­
agnostic Cables . So far I haven ' t had to 
do anything else. All my SCSI problems 
have been ei ther termination or cables . 

If you work with SCSI much, keep a 
Granite Digital SCSIVue Diagnostic Ter­
minator and a few of its diagnostic cables 
around. They' II sure save you time and 
trouble. Highly recommended. 

Before we fired up NT on Little Cheetah, we 
installed the Intel Pentium OverDrive chip. 
Little Cheetal1 began life as a 486/25 and 
then was upgraded to a 486DX2/50; now 
it's a sort-of Pentium. Installation was ut-

terly simple: remove old chip, insert new. 
The sy. tern fired up without problems, and 
there was no difficulty installing NT. 
They ' re not yet shipping a Pentium Over­
Drive chip for 486/33 systems, but if you 
have a 486/25, such as one of the old 
Tandy Sensation systems, you can give it 
new li fe with a Pentium OverDrive chip. 
Performance improvements are said to av­
erage about 90 percent over a 486DX2 and 
about 150 percent over a straight 486125. 
While I haven ' t done extensive tests, that 
seems about right. 

The only drawback we' ve found to the 
Pentium OverDrive chip is that it has a 
fan mounted on it. The fan is powered off 
the motherboard, so that's not a problem; 
but the chip plus fan are more than an inch 
thick, so if your motherboard has the CPU 
in the board-installation area-ours does­
you' 11 have to arrange things so that the 
slot opposite the OverDrive chip is occu­
pied by a short board. 

Little Cheetah is noticeably speedier 
since we installed the Pentium OverDrive. 
The upgrade price is a bit steep, and 1 
doubt I'd buy one for a system that already 
has a 486DX2/50, but the improvement 
over the standard 486/25 is dramatic. Rec-
om mended. co11ti1111ed 
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Apple had a fairly small booth at E3. That's 
a bit odd, because they had graphic games 
when S- 100 computers were stuck with 
charac ter-based games like Rogue; and 
the Mac pretty well introduced the modem 
era of computer games . Even more inter­
esting, if you ask games program- \ 
mers about the easiest system to 
write for, they ' ll say it ' s the 

tion of the Delete key depends on the OS 
and application. and that' s sure true. In the 
Simple Text editor, that key. instead of 
de leting characters, inserts an in visible 
character that causes the voice to pause 

when it reads it. That capability can be 

' 

useful , but if thi s feature is docu-

The first applica ti on in-
Power Mac. David Joyner of 
Dreamer's Guild said, " Put­

/ 

mented, I haven t found it. 

~~-..:~.... stalled on the Power Mac was 

tin g up Doom is an a fte r­
noon 's work on a Po wer 
Mac," and while he's exag­
gerating a bit, he has a point. With 
the PowerPC processor, you can do all 
your calculations in fl oating-point math, 
and it will be as fast as integer arithmetic 
on Inte l chips-and the PowerPC does 
floating-point math in parallel wi th other 
processes. Expect great things for Power 
Mac (and PowerPC systems in general). 

We recently got a new Powe r Mac 
8100/100 AV, but I haven' t had much time 
to play with it. Like a ll Macs, it sets up 
easily . One of the first things we did was 
install all the new Mac speaking voices 
including some we have from the product 
developer. I found some oddities. For in­
stance, the keyboard says that the func-

_ Roberta's reading-instruction 
program . The shipping ver­

sion works like a charm, al­
l/ thou gh some of th e di splays 

'a'b whi zzed past a bit fas te r than 
we' d intended-the Power Mac 

really is fas t. We' re testing the develop­
ment version that ha the machine do the 
instruction; her currently shipping version 
needs someone who can read to serve as an 
instructor. The problem is that getting a 
good speaking voice that can read scripts 
takes a lot of memory and CPU power. If 
everyone had a Power Mac, it would be a 
simple job to get her program going, but, 
alas, the people likely to need it most are 
those least like ly to have a Power Mac. 

Once I had the Power Mac go ing, I 
looked around for programs to run . One 
of the first was a CD-ROM ca ll ed Lost 

Treasures. Unfortunately, th is is the kind of 
CD-ROM that makes you regret that CD­
ROMs were ever invented. It has a wealth 
of in formati on that you' d like to get at. 
but the interface makes you go around Red 
Robin' s barn to find anything. It doesn' t let 
you use a command line to look for some­
th ing; instead, you have co work through 
endles screens. 

When I was younger, 1 was quite a fan 
of lost treasures, partly because my greal­
grandfa ther Mac Kinnie was invo lved in 
recovering some of Laffite ' s go ld in a 
Louisiana bayou. The story has been pub­
lished a coupl e of times, but I'm dashed if 
l can fi nd anything about it on thi s C D­
ROM. It may be there, but that int erface 
has defeated me. 

When I was in high school. l recall read­
ing about the Oak Island treasure (Oak Is­
land is off the coast of Nova Scoti a) , so I 
looked fo r th at, too , and found about a 
paragraph with less information than I can 
recall from a book I read 50 years ago. 

I presume there ' s some use ful in forma­
tion in the Lost Treasures C D-ROM. but 
you' ll gee more from good library books. 

The last time I wrote about WIZRule, I had the 
program but no clue as to how to bu y a 

Yo u r so u rco co d e·s futu ru depen d s on how well you manage its pas t. 

Deve lopmen t teams need to track a pro jor.f !\ en tire h istory a nd rebu ild pas t 

vers ions q u ickly and accu rately-with ·100% assu ra nce of re li abilit y nnd 

int egrity-cvury tim e. M KS Source Int egrit y (MKS RCSJ tloos nil or this-

• conflsurn t lon language and t \' t'ln l uiggen 

• ln duury lt1adlng Make/ Co nfig u rnllon Buil der 

• unprecedenled iecuril y and m11 11 n11emti n1 whh Ne tWnre In tegra t io n 

• unllmhed brant:hlng G me rR;ln~ . fil e loc ki ng 

• rn ppo rr fo r 'ource. text. gra phlu, blnarle\, llbr11rl es & \Ptead~h eeu 

• documented API ava il able 

More rh.an JQ.000 \ llH dtpitnd on MKS Sourtc- ln1c-1rnr lor lhtU uiricAI dt\ fl opmeru nod\ 
Bt u u\e dftt lht ,our~ codte m•n•auun t tod•Y 1D•Ln you r lt•2 ciort p1oducllwt tomorrow 

30 day unconditional money back guarantee. 
"liJ llU .1nd IOS hvru lnlrtrllr u e 1r.ld11url.:I ef "oroce llun h urmf Int , 411 e l h•r lrtdf''" " l.,1 te!r.n••ll"dttd . 

'If Co• no,, Gu::il•. Mkro, o fl . • nd Powtn o ll a ll v an ! you 10 ~ ablt 10 u ' • "1oru c:t '-nn <i;yuu:u !RCS! ' o'" ""'f' confh;ur • lion 

a 1n1ae1Df'nl 1001 '"' llh lheir dt,'irlopmrn1 1oah la nd •h•r ,., •II bu1l1 in h~h i. m•llH' rou 'l':ould c:hrc t. II ou1 Oot1u:1etlon AUJU U 1 911~ 

an d loverngos your enti re tea m to its max imum 

producti vity. M KS Source Integrit y is th e mos t 

com prohcn.s ivo sort ware con fig u ra t ion managomont 

(SCM ) so luti on fo r cli e n t/servr.r de ve lo pm on t 

across mu lti pl u pl a tfo rms . Irs p roject o ri ented . 1\ n tl 

it is the on ly sys tum to offer sandboxes. ens uri ng 

each developor n su re. personali zt:!d µ lac.:e to work. 

Ta k e a fr e t es t drive wi1h 
MKS S ource Integrity! 
C a ll 1- 600 - 2 65- 2797 tod a y! 

MKS Phone: 

fa" 

519·664·2251 
519·664-6661 

ln1 cn 11·1: rn l ~\•niki. .tom 

Co mp uSt'n'e Usf.' r 10: 7J260. I043 
MKS Germa ny: -19 ·711-1671<1 ·0 
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FOR PEOPLE WHO TAKE THEIR 
NETWORKING PRETTY SERIOUSLY. 

Sure, some of you are more hard core than others. But 

whether you're linking a dozen desktops or hundreds 

of offices worldwide, there's only one event for you: 

NetWorld+ lnterop111 Atlanta. As the world's leading 

interoperability expo, we'll have over 500 top LAN, 

WAN and telecommunications vendors on hand. Each 

will be showing off the latest in high-speed networking, 

Internet access, client-server and more. Better yet, you 

can see and test all the latest solutions on our live, 

multivendor, multiprotocol network- the lnteropNef. 

No matter how you look at it, there's simply no better 

way to evaluate new technologies for your business 

t11an NetWorld+lnterop. So order your free pass today. 

We guarantee it'll leave a lasting impression. 

NETW ~RLD+INTEROP. 95 
r---------------------------------------- , 
I FREE VIP PASS • ATLANTA, GA • SEPTEMBER 27·29 • GEORGIA WORLD CONGRESS CENTER 
I Name Company _______________ _ 

I I Address City, State, Zip. ______________ _ 

I Phone/ Fax Fax: 415·525-0199 • Mall: N+I 95, P.O. Box 5855, San Mateo, CA 94402·0856 

I GET CONFERENCE INFORMATION VIA THE WEB AT http://www.sbexpos.com • QUESTIONS? CALL 800-488-2883 I 

~~ ---------------------------------------~ The con!~• orotram runs~ :25-29. ~SIOe trie U.5. c.fll 41 S.576-l!JOOO 0 1D9!1 SOflBAAio; U ootmon W'IO COtlference Comoitny tSOFTBANI<. UPO:ll. 
ln!HCCl It • f~1stereO tr~ o l SOFTBAtlK b.pM. N-etWOf\::l l"I n Hr;'.c:G mar\: ol Na.rill Inc. "'I other l\Dmet. -~ the Pl'~)' ol thrll' rHOllCtMI tioldetl. . 



copy. Now there ' s a new version for Win- can translate typescript and some printed 
dows from a company called WizSoft. documents into machine-readable fi les. 
WizRule will examine your databases- Scanfx has the virtues and the limits of 
dBase, Clipper, Foxbase, or Paradox- and all sheet-feeder systems. It can feed itself 
look for rules. An example of a rule might a stack of paper, but you can' t copy a book 
be, "If Customer is Franklin or Penn or page or something oversize.Scanfx installs 
Balboa, then City is Philadelphia; proba- quite easily. You do have to install a board; 
bility 0.98. The rule exists in 202 ~ the good news is that the board doesn ' t 
records." It will then list the excep- Y·'~ require an IRQ (interrupt request). The 
lions. installation software is simple, and 

Some of those exceptions may the system come. with a test 
be database errors. WizRule is quite color photograph; you can 
good at finding such things. Some get it installed and tested 
rules will be trivial; but some of them in under 10 minutes. Af-
may be extremely helpful in gaining ter that, it' s pretty rou-
insight into the way your company tine. 
works. You may fi nd, for example, You wou ldn't want to 
that one salesperson consistently offers use Scanfx as the only 
higher discounts than the others, or that copier in a busy office, but that's not its 
one is far more productive in midweek primary purpose. For copy ing an occa­
than on Mondays or Fridays. sional page, it' s pretty nifty ; and, of course, 

Lf you've got large databases, you prob- you can use Optical Character Reader to 
ably have a wealth of information in there scan the document into a machine-read­
that you don' t know about, and you need able file and then reformat it in Word and 
WizRule to get the most out of that data. print as many copies as you like. 
It's pretty nifty. If, like me, you hate curly faxes, but 

David Mitchell describes Scanfx as some­
thing like a minivan: it doesn't do anything 
spectacularly we ll , but it does a lot of 
things more than adequately. 

Scanfx is a combination color scanner, 
fax modem, and fax receiver. It connects to 
a phone line, and to both your computer 
and your printer, so that you can use it as 
a copier-just scan something and then 
print the copy; a plain-paper fax receiver; 
a normal fax machine; and a modem for 
sending faxes composed with a program 
such as WinFax. It comes with Calera's 
Optical Character Reader, meaning that it 

For those who. like me, are addicted to Teny 
Pratchett's Discworld fantasies, the 
Dlscworld ($39.99) game is a hoot. Contact 
Psygnosls, Ltd. , Cambridge, MA, (800) 438-
7794 or (617) 497-5457; http://www 
.sony.com. Circle 1240 on Inquiry Card. 

Microsoft went to a lot of trouble to make 
Microsoft Encarta '95 ($99.95) both 
informative and enjoyable. Contact Microsoft 
Corp. , Redmond. WA. (800) 429-9400 or 
(206) 882-8080; http:// www.microsoft.com. 
Circle 1241. 

05/ 2 Warp Connect (full-pack edition with 
Wln-OS/2 code, $299) Is neat, combining 
OS/2's mostly solid 32-bit multitasking 
performance with rea l connectivity 
capabilities. Contact IBM Corp. , Austin, TX. 
(800) 342-6672 or call your local IBM dealer; 
http://www.ibm.com. Circle 1242. 
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every time you look at the cost of a plain­
paper fax you decide that curls aren't so 
bad after all , look into Scanfx . It may be 
just what you need. 

The CD-ROM of the Month i Microsof1 En­
carta ' 95. Microsoft went to an awful lot of 
trouble to make this multimedia encyclo­
pedia both informative and enjoyable, and 
that planning paid off. Lf you' re planning 
on publishing a CD-ROM, look at this one 
to get some ideas on how it ought to be 
done. 

The game of the month is Discworld 
from Psygnosis. For those who, like me, 

For More Information 

The PCI Bus Master Silver Kit 's ($379) SCSI 
controller is fast, and the setup is easy. 
Contact AdvanSys, San Jose, CA, (800) 525-
7443 or (408) 383-9400; http://www 
.advansys.com. Circle 1243. 

Little Cheetah is noticeably speedier since we 
Installed the Pentium OverDrlve chip ($449). 
Contact Intel Corp .• Santa Clara, CA, (800) 
5484725 or ~408) 765-8080: 
http:/ /WWW.Intel.com. Circle 1244. 

Scanfx ($599) is a combination color 
scanner, fax modem, and fax receiver. 
Contact Plustek U.S.A., Inc., Sunnyvale, CA. 
(800) 685-8088 or (408) 745-7111. Circle 
1245. 

If you work with SCSI much. keep a SCSIVue 
Active Diagnostic Terminator (SO.pin 
Centronlcs, $59) and a couple of SCSIVue 
Gold Diagnostic Cables ($39 to $169) 
around. Contact Granite Digital , Union City. 
CA, (510) 471-6442. Circle 1246. 

are add icted to English novelist Terry 
Pratchett ' s Discworld fantasies-set on a 
world that is, in fact , a disk carried by four 
elephants standing on the back of a giant 
turtle swimming through space, a world 
in which there can be intelligent if homi­
cida l luggage, as well as wizards who 
study at the Unseen University- the Disc­
world game is a hoot. If you've never 
heard of Pratchett, and thu. don ' t under­
stand the rather obscure logic he uses, I 
suspect the game will drive you mad. 

The book of the month is The Dearh of 
Common Sense: How Law Is Suffocating 
America by Philip K. Howard (Random 
House, 1994). If you suspect litigation and 
regulation have gotten out of hand, you'll 
be certain of it once you read this book. 
Some of the examples he gives are hilari­
ou -until you realize it's all deadly seri­
ous, and people are fined , jailed, and driven 
out of business for transgressing absolutely 
senseless rules. 

Next month , more on the Power Mac, 
including some educational software; a lot 
more on W95; and quite a lot of math and 
simulation software. • 

Jerry Pottmelle holds a doctorate i11 psy­
c/wlogy and is a scie11ce fiction writer who 
also eams a comfortable living writing about 
computers present and f uture. Jerry wel­
comes readers' comments and opi11ions. Send 
a self-addressed, stamped envelope to Jerry 
Po11melle, c/o BITE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please plll your 
address on the letter as well as 011 the enve­
lope. Due to the high volume of letters. Jer­
i)' ca11not guara11tee a personal reply. You 
can also contact him on the lllterne1 or BIX 
at j en )•p @bix.com. 

If you need sound and CO.ROM in a hurry, the 
Sound Blaster AWE32 sound card (street 
price about $299) and the Blaster CD 4X CO. 
ROM drive kit (street price about $219) are 
the way to go. Contact Creative Labs, Inc., 
Milpitas, CA, (800) 998-1000 or (408) 428· 
6600; goblaster@compuserve.com. Circle 
1247. 

If you·ve got large databases, you probably 
have a wealth of information in there that you 
don't know about. and you need WlzRule 
(single license, $495) to get the most out of 
that data. Contact WlzSoft, Inc. , Framingham, 
MA. (508) 620-4554: http:/ /www 
.wlzsoft.com. Circle 1248. 



NSTL Benchmarks Are The Worldwide Standard 

From North America to Asia. South America to Europe. more than 20 publishing partners 
utilize test results produced by NSTL's unique. cross platform lnterMark™ benchmarks. 
providing more than 8 million readers globally with objective. real world 
product evaluations. 

Think global - and put NSTL to the test. 

Look for NSTL's lnterMark te st results in Business Week. BYTE. Data 

Communications, LAN Times, Open Computing. PC Digest ar1d 

Software Digest. For more information call 1-610-941 -9600. 

NSTI. • 625 Ridge Pike• Conshohocken, PA 19428 • 1- 610 - 941 -9600 •Fax: 1-610 -941 -9952 • NSTL Is e dMsion of McG18W·HIU, Inc. 
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l~J tmmll Hardware 
PREVIEW HIGH-SPEED PENTIUM PCS 

Gateway's 133-MHz Pentium 
Gateway 2000's P5-133XL packages Intel's new 133-MHz Pen­
tium processor in a nine-bay tower PC with numerous multime­
dia and communications options. The P5-133XL unit we tested 
came with a three-disk, quad-

DIGffiZER SYSTEMS 
Available in both 12- by 12-inch 
($495) and 12- by 18-inch ($995) 
sizes, the Ultima II digitizers are 
compatible with most desktop 
publishing, CAD, graphic arts. 
and software applications for 

DOS, Windows, Sun Mi-

speed CD-ROM drive; a 17-P __ e_rf_o_rm_a_n_c_e ________ _ crosystems, and Unix sys­
tems. Cordless and corded 
pointing devices arc avail­
able. The cordless pres­
sure-sensitive stylus sup­
port s dynamic sensing 
capabilities, such as tilt , 

inch Vivitron monitor; an ATI PS-120 PS-133XL 
Mach 64 graphics accelera- Integer index 
tor card with 2 MB of video 

Floating-Point index 1.29 

1.32 

memory; an Ensoniq 16-bit 

1.46 

1.64 

wave-table sound card; Altec (A 90-MHz Dell Pentium XPS/ 90 scores 1.00 
ACS-31 speakers; a 3~inch on both tests.) 
floppy drive; 16 MB of EDO 
memory, expandable to 64 MB; a 1.62-GB IDE hard drive; a 28.8-
Kbps modem with a TelePath II telephone-answering device; a 
keyboard and mouse; and bundled Microsoft software. 

Running BYTE's Native Mode benchmarks, the P5'133XL showed 
improvements of 10 percent in integer performance and 27 percent 
in floating-point performance over Gateway's 120-MHz Pentium-

\ 
I 

Gall!way 2000 PS-133XL 
As reviewed, $4399 
Gateway 2000 
North Sioux City, SD 
(800) 846-2000 
(605) 232-2000 
On CompuServe. 
go gateway 
Circle 1035 
on Inquiry Card. 

based P5-120 (see the 
table above). In addition 
to its faster Pentium pro­
cessor, the P5-133XL's 
host bus (the interface 
between the CPU, the 
memory, and the 256-KB 
cache) and PCI (Periph­
eral Component Inter­
connect) peripheral bus 
also run slightly faster­
at 66 and 33 MHz, re­

spectively, compared to 60 and 30 MHz in the P5-120. 
The price of the Gateway 2000 P5-133XL is comparable to what 

its 120-MHz Pentium-based predecessor cost upon its introduction. 
The 133-MHz Pentium processor, combined with the three-disk 
CD-ROM drive option, makes the P5-133XL an excellent system for 
power users. 

THREE-IN-ONE VIDEO BOARD 
The T230 Pro ($350) combines 
video acceleration, video capture 
and playback, and videoconfer­
encing functions on one 32-bit 
graphics card designed for use 
with the PCI bus. The T230 Pro 
board comes with Tseng Labs· 
ET4000/W32P and Viper video 
accelerators, which maintain a 
steady 90-Hz refresh rate for 
flicker-free displays ; I MB of 
DRAM ($310). upgradable to 2 
MB (5350): and video capture 
and playback in NTSC and PAL 
formats. True-color modes ex ­
tend to as many as 16.7 mill ion 
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colors with screen resolutions of 
up to 1280 by I 024 pixel s. An 
internal 26-pin feature connec­
tor lets you add real-time video. 
and the board comes wi th an 
RCA connector for composi te 
video input and an S-vidco con­
nector for video recording and 
editing. The LcadPhone opt ion 
supports two-way live-action 
color videoconferencing, trans­
mitting video im ages from a 
desktop camera via a modern and 
an analog telephone line. 
Co11tact: Leadtek Research. 
Fremo11t. CA. (5 10) 490-8076. 
Circle 978 on Inquiry Card. 

pressure (256 levels). and 
proximity. The tablet ' s surface 
menu includes 18 user-record­
able macro blocks plus up to 16 
additional user-recordable macro 
blocks from the pointing device. 
Contact: GTCO. Columbia, 
MD, (800) 344-4723 or(410) 
381-6688. 
Circle 979 on Inquiry Card. 

CELLULAR PCMCIA FAX MODEM 
Incorporating MNP IOEC. the 
Smart ST I 4 I 4C ($239) cellular 
PCMCIA fax modem supports 
14.4-Kbps transmit and receive 
with fallback capability: MNP 2 
to 5, V.42bis. and V.42. which 
allows a throughput of up to 57 .6 
Kbps ; Y .32bis, V.32, 
Y.22bis , V .22. V.21, 
Bell 212 and 103 stan-
dards: and automatic 
line equalization for 
poor connections. You 
can print incoming 
faxes, schedule faxes 
to take advantage of 
lower phone rates, and 
send faxes to multiple 
destinations. 
Co11tact: Smart Mod­
ular Teduwloxies. 
Fre111u11t, CA. (800) 536-
1231 o r (5 /0)623-1231 ; 
7443 /. 462 @co111puser11e.cm11. 
Circle 988 on Inquiry Card. 

ALR'S PENTIUM SERVER 
Supporting RAID levels 0. I. and 
5, the Revolution Q-SMP mul­
tiprocessor tile server can han-

die up to four 90-MHz ($6495) 
or 100-MHz ($6795 ) Pentium 
processors. You get a choice of 
Level 2 cache: 256 KB. 512 KB. 
I MB. or 2 MB. The server also 
offers ALR's QuadFlex S:vtP ar­
chitecture, FlashBIOS. and Net­
Tune Server Management. Both 
machines come equipped wi1h 
16-MB EDC RAM, expandable 
to I GB: six EISA bus-master­
ing and four PCI bus-mastering 
expansion slots ; 13 drive bays 
( 18 with the optional Quick Hot 
Swap II kit) ; I-MB PCI local­
bus video: and a 1.44-MB lloppy 
drive. Interfaces include two 
high-speed serial ports. one par­
allel port. one mouse port, and a 
keyboard port. 
Co/I/act: Advanced Logic Re­
search, Irvine, CA. (800) 444-
4257 or(714) 581-6770: 
Ir ttp:/lwww.alr.com. 
Clrcle 980 on Inquiry Card. 

WIRELESS KEYBOARD• 
Now you can use your PC as an 
integral part of your presenta­
tions taking place at distances 
of up to 30 feet away from your 
computer. The RF-50 Wireless 
Keyboard and Mouse Touchpad 
($499.95) consists of a compact 

83-key keyboard, a mouse touch­
pad pointing device, and an RF 
transmitter/receiver. The touch­
pad allows fast and accurate 
movement of the screen cursor 
as you simply glide your finger 
over its 2- by 3-inch surface. 
Contact: Wireless Co111p111i11g. 
Irving. TX, (2 14) 7 19-25 15. 
Circle 999 on Inquiry Card. 



PARALLEL-PORT BUSINESS­
CARD SCANNER • 
CardScan Plus ($299), a dedi­
cated parallel-port business-card 
scanner and Windows software, 
allows you to scan busine s cards 
without leaving your PIM. The 
so ftware automatically recog­
nizes names, titles, company 
names, addresses. phone num­
bers, fax numbers, and E-mail 
addresses and store them in an 
e lectronic Rolodex-like format. 
You can instantly view scanned 
card images, add custom notes 
to records. send letters and faxes, 
and browse and search for infor­
mation. In addition, you can find 
a contact and automatically dial 
his or her phone number. 
Contact: Core.\· Tech110/ogies, 
Brookline, MA, (800) 942-6739 
or (617) 277-5344. 
Circle 987 on Inq u i ry C a rd. 

486 AND PENTIUM PCs 
Epson ' s ActionTower 8000 and 
7000 Series PCs feature Pentium 
and I 00-MHz 486DX4 proces­
sors, respectively. Both lines in­
c lude multimedi a capabilities; 
PCI local-bus architecture; a 16-
bit. a 14.4- Kbps fax modem with 
such telephony features as a full ­
du plcx speakerphone, Voice­
View capabi lity , and a phone­
like user interface; a quad-speed 
CD-ROM drive: a stereo sound 
card; a microphone; a 1.44-MB 
tloppy disk dri ve; and amplified 
stereo speakers. In addition, both 
systems come with Internet con­
nectivity, Epson ' s FocalPoint 
user interface. and on-line docu­
memati on in English, French , 
and Spanish. 

Based on a 75-MHz Pentium 
processor, the ActionTower 8200 
($ 1999) comes equipped with 8 

MB of RAM ; 256 KB 
of cac he mem ory; I 
MB of video memory; 
and a 540-MB hard 
drive. The Action­
Tower 7500 ($ 1699) 
include . 8 MB of 
RAM , I MB of video 
memory, and a 540-

MB hard drive. 
Conract: Epson America. Tor­
rance, CA, (800) 289-3776 ext. 
3000 or ( 310) 782-0770; 011 
CompuServe, go epson. 
C lrcle 983 on Inquiry C ard. 

CONVERTIBLE NETWARE 
PRINT SERVER 
A s ingle-protocol print server. 
the PocketPrintSe rvcr ES I-
2830A ($299) can change from 

etWare to Unix or Windows 
NT, and it lets yo u connect a 
printer anywhere on a Novell 
Ethernet network . 
Co11rac1: Extended Systems, 
Boise, JD. (800) 235-7576 or 
(208) 322-7800: hup:// 
1vw1v. exte11dsys.co111. 
Circle 986 on Inqui ry C ard . 

120-MHz PENTIUM TOWER 
SYSTEM 
The Diamond P 120 tower sys­
tem offers a choice of 75-, 90-, 
100-, or 120-M Hz Pentium pro­
cessors and comes with 16 MB 
of RAM , a quad -speed CD­
ROM. a I-GB hard drive, a 3!1-

inch 1.44-MB floppy drive, a 
14.4-Kbps send/receive fax mo­
dem, and a I 6-bit sound card. 
The Diamond P 120 video line­
up ($ 1889 to $3999) feat ures a 
64-bit PCl graphics accelerator 
and low-radiation color monitor. 
The top-of-the-line ADI 17-inch 
26-mm dot-pitch monitor gives 
you a resolution of' 1280 by 1024 
pixels with 256 color at 75 Hz. 
Cofl/act: DFI, Sacramento, 
CA, (800) 808-4334 or (916) 
568-1234; i11jo @dji11sa.co111. 
Circle 981 on Inquiry C ard. 

VIRTUAL OFFICE GEAR 
Wi th V irtuul Office Gea r. co­
workers ca n collaborate effi­
ciently without being in the same 
building. A TAPI-compliant ISA 
co mmuni cations card, Phone­
Works provides voice mail , tele­
phone corm ol, ca lle r ID , audio, 
l 4.4-Kbps fax/data 
communi cation s, 
and a speake r/mi ­
crophone (s in g le­
line version, $399; 
du a l- line version, 
$699). The Cruiser 
progra m ($ 199 per 
user) can track team 
members, their ac­
tivities, and their 
communicat ions. It includes 
MAPI-compli ant E-mail. group 
scheduling, a calendur. messag­
ing , and an address book . A 
PCMCTA communications card, 

100-MHz PENTIUM NOTEBOOK 

PhoneWorks To Go ($229) in­
cludes vo ice mail. 14.4-Kbps 
fax/data communicati ons , and 
telephone contro l. Designed to 
let you add music. voice, and 
sound effects to multimed ia pre­
entations. the SoundGear ($209) 

PCMCIA audio card includes a 
wave-table MIDI engine, speak­
er , a microphone, and the Win­
dows Sound Sys tem. Finally, 
LANdingGear ($ 199) i a I OBase­
T /I OBase-2 PCM CIA Ethernet 
adapter that give network ac­
cess to a laptop PC. 
Contact: ConnectWare, Har­
risburg, PA , (214) 997-4439. 
C i rcle 9 8 2 on Inquiry C a rd . 

3-D VIDEO-INPUT DEVICE -.. 
With CyberMouse ($99) , you 
can move an on-screen cursor 
back and forth both vertically 
and horizontal ly, as well as 

through and around 
objects. The 3-inch­
lo ng band , which 
you s impl y wrap 
around your index 
finger , has tw o 
mouse-like button~ 
and beacons th a t 
transmit ultrasonic 
bea ms to se nsors 
located on a 1-inch­

wide plastic cradle that wraps 
arou nd a side of your monitor. 
Comae/: /PC Peripherals. Fre-
1110 111, CA. (510) 354-0800. 
C ircle 9 94 on Inqu iry C a rd. 

The Universa P-100 (from $2750) combines up to 40 MB of RAM and up 
to an 810-MB removable hard drive with a 75-, 90-, or 100-MHz Pentium 
processor. The notebook also comes with an enhanced BIOS with a Win­
dows accelerator; 256 KB of secondary cache memory; a built-in speak· 
er and microphone; a 1-inch (25-mm) trackball; 1 MB of video memory; 
a 10.3-inch dual-scan, passive color screen or 10.4-inch active TFT 
color screen; two PCMCIA Type II or one Type Ill slot; and hot­
swappable batteries for more than 2 hours of mobile computing 
power. Built-in Microsoft Sound- or Sound Blaster-compati­
ble digital audio lets you record, compress, store, and play 
back voice, sound, and music. 
Comacr: Aspen Complller. Buffalo, NY, (800) 472-3273 or (716) 626-0315. 
Clrcle 976 on Inquiry C a rd. 
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RUGGED 486 PEN-BASED HAND-HELD SYSTEM 
A pen-based hand-held computer, the wireless Badger GT·486P2 ($4495) offers the functionality 
of a full-size 486 PC and is rugged enough to withstand harsh environments and indusbial field con­
ditions. Embedded wireless options support cellular/CDPD, Ardis, and RAM radio modems. Features 
Include a 25-MHz 3.3-V Cyrix 486SLC microprocessor, upgradable to 50 MHz; a 40-MB hard drive, 
upgradable to 340 MB; 4 MB of RAM, upgradable to 16 
MB; a 6-inch backlit VGA (640 by 480 pixels) display; two 
PCMCIA Type II or one Type Ill slot; and 1/0 ports for seri· 
al, parallel, external keyboard, external VGA, and local· 
bus capability. An optional docking station for use inside 
vehicles includes interconnections for infrared, RS-232 
with an external keyboard option, and one parallel port. 
Comact: Badger Compwers, Tampa, FL, (800) 322-
3437 or (813) 972-6562; badger@grtk.com. 
Circle 977 on Inquiry Card. 

SIMUUANEOUS VOICE 
AND DATA MODEM 
Now PC users can ta lk and share 
applications simultaneously over 
a si ngle analog te lephone li ne. 
The Sport ster Vi 28.8 Fax mo­
dcm wi th DSDV card ($399) in­
corporates digital simultaneous 
voice and data communications. 
This new speci ficat ion lets you 
exc hange informati on such as 
voice, graphics, photographs, and 
video and offers scalability, ad­
vanced voice compression, and 
the ability to add new modem 
techno logy in the futu re. An ex­
terna l model is currentl y under 
development. The modem pack­
age includes Inte l's ProS hare 
Pre mie r Edition Soft­
ware , a perso na l data­
co n ferenc in g applica­
tion. 
Com act: U.S. Robot­
ics. Skokie, IL. (800) 
342-5877 or (708) 
676-7010; http:// 
11 ·ww. usr.com. 
Clrcle 984 

on Inquiry Card. 

ETHERNET MICRO HUB 
With five UTP ports, Hubb y 
connects small workgroups to a 
lOBase-T Ethernet network. You 
can connec t Hubby ($99) lo 
workstations. laptops. and print 
servers or cascade it with other 
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lOBase-T hubs using one of its 
UTP ports or a transce iver fo r 
connections to coax ial cabling. 
You can also use Hubby to set 
up temporary networks fo r proj­
ects or to connect small offices, 
remote sites, and home offices. 
LEDs indicate power. collision . 
link, and receive. 
Contact: D-link Systems, 
/Jv ine. CA. (800) 326-1688 or 
(714) 455- 1688; sales@ 
i1v ine. dlink.co111. 
Clrcle 985 on Inquiry Card. 

ACTIVE-MATRIX LCD 
PROJECTION PANEL ..-
Version 2.0 of the Ovation+ 920 
($ 10,995), a workstat ion-com-

patible, ac ti ve-matrix LC D pro­
jection panel, can display 1280-
by 1024- pixe l im ages in 16 .7 
million colors. With a data rate 
of 135 MHz, the panel can pan 
freely around its I 0.4- inch screen 
and expand a 640- by 480-pixel 
image to fi ll the screen. You get 
remote contro l o f your software 

through Prox ima's Cyclops cord­
less mouse and a L ightB oard 
fea ture that enables you to high­
light info rmation on the project­
ed image. 
Co11tact: Proxima, San Diego, 
CA . (800) 447-7694 or (619) 
457-5500. 
Clrcle 992 on Inquiry Card. 

PORTABLE LASER SCANNER 
With 34 splash-resistant alpha­
num e ri c keys, inc lud ing fo ur 
programmable keys, TopGun lets 
you ei ther key in or scan in data. 
Consisting of a Percon PT 2000 
portable data-collection tem1inal 
and a To pGun laser modul e 
($795). the package ($ 1590) pro­
vides an easy- to-read 4-row by 
16-co lumn LC D wind ow tha t 
lets you scroll through and re­
view up to 24 lines of data. A 
real-time clock and calendar let 
you time- and date-stamp any 
record. TopGun offers data-stor­
age memory of 128 KB , which 
you can upgrade to 256 KB, 5 12 
KB. or 1 MB. For additional ap­
plicati ons, you can remove the 
TopGun modul e and attac h a 
tethered in put device, such as a 
5 -V lase r, ID-badge scanner, 
wand. CCD. or single-track mag­
netic-stripe reader. 
Contact: Percon. Eugene, OR. 
(800) 929-7899 or (503) 344-
1189; i11fo @percon.co111. 
Clrcle 989 on Inquiry Card. 

INTERNAL TAPE BACKUP 
Based on Travan technology, the 
HP Colorado TI 000 ($235) is a 
QIC-80-compatibie system that 
provides a 400-MB native capac­
ity (800 MB using data compres­
sion) on a single Travan mini­
cartridge. It inte rfaces through 
your PC's floppy drive control­
ler. The internal dri ve includes 
Colorado Backup for DOS and 
fo r Windows, whi ch prov ides 
unattended backup scheduling, 
an automated daily backup op­
tion, and support for popular net­
works. The HP Colorado TI 000 
can back up your data at up to 
9.5 MB per minute and provides 
automated , scheduled, and cus­
tomi zed backup flexibility. 
Contact: Hewlett-Packard, 
Palo Alto, CA. (800) 810-0133 
or call local Hewlett-Packard 
dealer; http://www.hp.com. 
Circle 991 on Inquiry Card. 

800-MB TAPE STORAGE.& 
A QIC- 80 minica rtridge tape 
backup system, the Tape•Stor 
800 uses 3M's T ravan media to 
boost the compressed capacity 
from 250 MB to 800 MB . The 
tape drive writes data at up to 9.5 
MB per minute and tnmsfers data 
at 500 Kbps or 1 Mbps, depend­
in g o n the fl o ppy drive co n­
troller. The sys tem' s FastSense 
feature automatically senses the 
speed of the host system and uses 
the fastes t ava il able data trans­
fer rate. The Tape•Stor 800 is 
ava il ab le in internal fl oppy-in­
terface ($235) and external par­
allel-port ($399) models. 
Contact: Conner Tape Prod­
ucts Group. Costa Mesa, CA, 
(800) 626-6637 or (714) 
64 1-1230. 
Clrcle 990 on Inquiry Card. 





l~rmmtl Software 
PREVIEW ALCORHYTHMS' PHONEKITS 

Intelligence Comes to PC Phones 
P honeKits ($79.99) is communications-assistant software for 
Windows that turns your PC into a personal phone manager. It 
works with TAPl-compliant hardware, ranging from a simple modem 
to an integrated mo­
dem/telephone card. 

The. package con­
sists of fourtightly in­
tegrated modules: PC 
Phone, an on-screen 
phone with a con­
struction kit that en­
ables you to custom­
ize the features and 
look of the phone; Ad­
dress Book, a PIM that 
enables you to enter 
contact names, ad­
dresses, multiple phone numbers, E­
mail addresses, and notes, as well as 
print address lists, mailing labels, and 
envelopes; Answering Machine, which 
lets you set up voice-mail boxes and 
logs caller information from caller ID; 

Algolthythms, Inc. 
Dallas, TX 
(800) 799-5487 
(214) 490-5487 
stanford@algorhythms.com 
Clrcle 1002 on Inquiry Card. 

and Call Log, which displays details for Incoming and outgoing 
calls, inch.Jding the time and duration of a call, who you called, and 
who called you (if caller ID is used)- Call Log also uses caller ID to 
display your notes from previous conversations. 

In stand-alone mode, you can manually dial a number, or you can 
place calls from programmed speed-dial numbers or by looking up 
a number in the address book and then dialing it. A more power­
fu l feature is PhoneKits' ability to dial from within Windows ap­
plications: You simply highlight a phone number and click on it_ 
Similarly, When you highlight a person's name from within an ap­
plication, PhoneKits searches·the address book and pops up the 
number on your screen. To dial the number, you simply click on the 
mouse. 

One of the great joys of using PhoneKits is its intelligence. For ex­
ample, my office is in the 212 area code. Once I told it the area 
code from where I was dialing, the program took any phone num­
ber I'd entereq with that area code and dialed it without my having 
to tell it not to dial the 212. Similarly, PhoneKits intelligently han­
dles telephone extensions. -Salvatore Salamone 

SCALABLE SQL 4.0 
Wi1h Scalable SQL 4.0, you can 
wri1e one application 1hat you 
can move from a palm1op PC to 
a large client/server configura­
tion. on OSes ranging from DOS 
to OS/2 to Windows NT 10 Net­
Warc. without modify ing the ap­
plication or the database. Ver­
sion 4.0 of t11e software includes 
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two-way replication : cost-based 
optimization ; tran sac 1ion-pro­
cessing enhancements: pro ­
gramming extensions; standards 
enhancements; support for files 
up to 64 GB in size; elate/time, 
unsigned. and currency data-type 
variables; and binary, large-ob­
ject , data-type va ri ables. Scal­
able SQL 4 .0 (works tation en-

gines, $ 149 per station: 10-uscr 
configuration. $995) a lso pro­
vides Visual Basic-compatible 
scripting. storcJ procedures, trig­
gers, an ODBC driver. and lPX 
network protocol support . 
Contact: Btrieve Technologies, 

Austin, TX, (512) 794-
1719; on CompuServe, 
go btrieve. 
C i rc le 1 006 

on Inquiry C a rd_ 

DAY-TIMER ADDRESS 
BOOK FOR WINDOWS 
Day-Timer AddressBook 
let you quickly and eas­
ily locate, sort, update, 
and print contact infor­
mation. A contact file can 

contain multiple addresses; up 
to six phone numbers. E-mail ad­
dresses, and nicknames; and in­
cludes 12 customizable fields for 
other clala. The program ($49.95) 
has an auto-dialer and phone log: 
a keyword-search funct ion; and 
sorting by name, company. ZIP 
code. or follow-up date. 
Co111act: Day-Timer Tec/1110/o­
gies. San Mateo, CA, (800) 
225-5005 or (4 15) 572-6260; 
sales@dtt.dayti111er.co111. 
C lrclo 1 007 on Inquiry C a rd . 

SOFTWARE-ONLY VIDEO 
COMPRESSOR 
A software-only technology. True­
Motion-S Compressor ($499) al­
lows you to compress video onto 
your PC. The program provides 
video-eJiting and quality-con­
trol capabi lities. reduces je rky 
or blocky motion to produce 
smooth images, and enables you 
to play video frames in forward 
or reverse. You 
can display your 
full-screen (640 
by 480 pixels) 
smooth-motion 
video at more 
th an 20 fps on 
486/33-based 
PCs or Quadra 
800 Macs. 
Contact: Hori-

zons Technology, San Diego, 
CA, (800) 828-3808 or (6 19) 
292-8331; hup:/!www 
.horizons.com. 
C ircle 1 020 on Inqu iry C a rd. 

MAC COMPATIBILITY 
FOR THE LASERJET SP 
PowerPrint/5P offers Mac con­
necti vity for the HP LaserJet SP 
printer. The program provides 
such features as background print­
ing, flexible scaling, 32-bit gray­
scale support, and cover pages. 
PowerPiint/5P ( US$69) supports 
mu lt iple paper paths, resolution 
enhancement, and True Type and 
PostScript scalable fonts. 
Contact: GDT Softworks, 
811maby. British Columbia, 
Canada, (800) 663-6222 or 
(604) 291-9121. 
C ircle 1 009 on Inquiry C a rd . 

DECISION-VALUATION 
SOFTWARE FOR WINDOWS T 

Which & Why helps you ana­
lyze factual and emotional data 
to compare alternatives, ratio­
nalize conclusions, and reach the 
best possible decision. TI1e pro­
gram lets you quant ify and rank 
each factor involved in a deci­
sion relative to every other factor 
to create a benchmark decision 
model. You can then use this 
benchmark to rate each alter­
native. Which & Why (US$349; 
DOS version, US$249) analyzes 
the input and then recommends 
the best alternative. 
Coll/act: Arlington Software, 
Vancouver, British Columbia, 
Canada, (604) 844-7878: 
info@arlingsoft.com. 
C ircle 1 015 o n Inquiry Card. 
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SPEED UP WINDOWS ~ 
Combini ng reporting and analy­
sis fea tures with speed-enhance­
ment ut ili ties, 1-! un-icane ($79.95) 
speeds up both the Windows and 
Windows for Workgroups oper­
ati ng environments. The product 
consists of Di scover for Win­
dows, which analyzes Windows. 
DOS, and your PC and reports 
on such fea ture s as mem o ry . 
video, resources, system usage, 
d isk drive s. and ben chmark s: 
WinGauge. a real- time monitor 
that reports on prob le ms and 
conflicts ; and Hurricane Utili­
ties . tools that solve ·peed, re­
source. and reliabi lity problems. 
Comact: Helix Sojiware. Lo11g 
lsla11d City, NY. (800) 45 1-
0551 or (718)392-3 /00: 
011 Co111p 11Serve, go helix. 
Clrc le 1 0 1 1 on Inqui ry C a rd . 

SOLVE PCMCIA CONFIGURATION 
PROBLEMS 

ow you can diagnose and solve 
your PCMCIA-card- and com­
puter-system-configuration prob-

lems. CardWizan.1 Pro ($69.95) 
lets you quickly troubleshoot card­
configurat ion problems, resolve 
resource connicts, view PCMCIA 
slot contents. receive not ification 
of card activity, and launch ap­
plicat ions upon card insertion. 
Conract: Sys1e111Soft. Natick, 
MA, (508) 870-0050. 
Clrcle 1019 on Inqui ry C a rd . 

GRAPHICAL ALE MANAGER 
FOR OS/2 WARP 
Fi leStar/ 2 1.0 (single-user license. 
$99: JO-user license, $799) le ts 
you view avai lab le disk dr ives. 
d irec tory trees, and data fi les; 
move between directories to copy, 
move, re name, and de lete fi Jes: 
and quickly locate fi les by file­
name or by text. The program con­
serves disk space by archivi ng 
file s in ZIP format using the in­
cluded lnfoZLP products, and it 
lets you display the contents or 
archived tiles in a Zip View win­
dow and select them for brows­
ing or decompression. 

Co11ract: SojT011ch Systems, 
Oklahoma City, OK, (800) 
944-3028 0 1" (405) 947-8080: 
72274,3102@compuserve.com. 
C i rc le 1 012 on Inquiry C a rd. 

ELECTRONIC DESIGN 
AUTOMATION FOR WINDOWS 
MicroBench promises the ab il ­
ity to qu ickly convert product 
ideas into microcontroller-based 
products. You provide basic sys­
te m parameters, such as the type 
o f power, tim ing background, 
types of 1/0, and memory. Mi­
croBench then displays a block 
diagram reflecting your selec­
tions. Once the hardware ele­
men ts are in place, you bui ld 
your program from high-leve l 
keyword commands. Keywords 
are lin ked to modules of assem­
bly code, w hich MicroBench 
($695) stach together to bu ild 
the run-time program. The fi nal 
res u lt is a program med 8-b it 
CPU and hard-copy documenta­
tion that includes a system block 
diagram. circuit schematics, a 
parts lis t. a program listing, and 
assembly-level object code. 
Contact: MicroBench Soft­
ware, S111111yvale, CA. (408) 
248-7776. 
Circ le 1 0 13 on Inquiry C a rd . 
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Help development. The package ($5991 in- ~'''"""·'"'""' 
eludes RoboHelp, WinHelp Video Kit, Win- ~...-
Help Tool Kit, WinHelp HyperViewer, Mas- e=:~:" 
tering WinHelp, and Moving to Win Help 95. 
All the tools In WinHelp Office are also available separately. 
RoboHelp guides authors through the creation of Help systems and 
electronic hypertext documents. With the WinHelp Video Kit, 
you can integrate video and sound into Wmdows Help systems and 
create live-video product tutorials. WinHelp HyperViewer pro-
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vides a fast way to search and explore Help systems. With the Mastering WlnHelp video, new 
Help authors can quickly become productive and create professional Help systems in less than an 
hour, Blue Sky says. 
Conracl: Blue Sky Software, La Jolla, CA , 800) 677-494 or (6 19) 459-6365; 
http://www.blue-sky.com. 
Clrcle 1003 on Inquiry Card. 

Software Update 

Matrox Inspector 1.7, Windows 
imaging software for scientific 
and industrial applications, 
adds sophisticated scripting 
that lets you automate routines 
and develop applications with­
out programming. You can ex­
tract pcecise measurements, 
vital statistics, and other infor­
mation from images and de­
velop proof-of-concept 
demonstrations. The Inspector 
Expression Bui.Ider lets you 
add built-in, user-definable, 
and external function to a 
script. US$495 . 

Comact: Matrox Electronic 
Systems, Donia/, Quebec, 
Canada, (800) 361-4903 or 
(5 14) 969-6028. 
Circle 1022 on Inquiry C a rd. 

A development tool for build­
ing OSF/Motif GUls for rela­
tional database applications, 
TeleUse/DB 2.0 include a data­
base browser Looi , a database 
template bui lder, open systems 
development facilities, auto­
matic code generation, and ad­
vanced appl.ication-testing ca­
pabilities. $9000. 

Co11tac1: 711omso11 Software 
Products, San Diego, CA, 
(800) 833-0085 or(619) 457-
2700; info@1'10111soft.co111. 
Circle 1023 on Inqui ry C a rd. 

A . ofrware package that inte­
grates IBM mainframe, 
AS/400, Digi tal VAX, and 
Unix connectivity, Rumba Of­
fice 2.0 adds a common user 
interface, macros, and APis 
across all hosts . ft also pro­
vides client/server access to 
hosts, access lo HP 3000 and 
9000 host systems, a Windows 
VxD TCP/IP stack and appli­
cations, mail integration, sup­
port for Novell NetWare SAA 
2.0. FIX fi le transfer com­
pression, direc1 access to 
AS/400 data, AS/400 report 
writing, and support for 
AS/400 Shared Folders. $500. 
Contact: Wall Data, Kirk/anti, 
WA, (800) 487-8622 or (206) 
814-9255; http://IVIVIV 
. walldaw.com. 
Clrcle 1025 on Inquiry C a rd. 
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l''~ R'm Software 
VIDEO PAINTING 

With MediaPaint ($695), you can paint onto Quicklime movies 
either frame-by-frame or while your movie is playing. You can 
paint onto a layer over the video without changing the underly· 
ing movie and paint one movie directly onto another. Built-in 
filters let you create special effects that you can customize by 
combining paint tools. In addition to being PowerPC·native, 
MediaPaint offers stencil paint, automatic copy, NTSC legal col· 
ors, live alpha, chroma-keying, onionskinning, plug-in filters, 
strokes and paths, plug-in tools, eraser paint, instant preview, 
step/record, animated painting tools, particle-system tools, fil· 
ter tweening, and graphics tablet support. 
Contact: Strata, St. George, UT. (800) 787-2823 or (801) 628-
5218; http://www.strata3d.com. 
Clrcle 1004 on Inquiry Card. 

BUSINESS-CRmCAL SERVERS 
OpenServer release 5, a Unix 
server OS, provides Host ($695 
for five users) and Enterprise 
($1295) server OS configuration 
for Intel processor-based plat­
forms. Features include interop­
erability with PC LANs, W ANs, 
legacy systems, and the Internet; 
integration of DOS and Win­
dows PCs into client/server en­
vironments; and graphical sys­
tem admi nistration and software 
management facilities for man­
aging local and remote systems. 
Release 5 provides built-in SMP 
support, up to 30 processors (En­
terpr ise version only), multi ­
threaded network subsystem and 
drivers (i.e., TCP/IP, Streams, 
and NFS) , dynamic allocation 
of kernel tables , and memory­
mapped files. 
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A single-user OS for business­
critical computing, OpenServer 
Desktop System release 5 ($795) 
provides an integrated Unix sys­
tem , networking services , and 
an X Window System-based 
GUI; advanced se­
curity, SMP scal­
ability, and RAID 
add-ons; DOS and 
Windows support 
by means of SCO 
Merge and SCO 
Wabiadd-ons: and 
a Mosaic World 
Wide Web brows­
er, graphical news 
reader, and E-mail. 

OpenServer De­
velopment System 
rel e ase 5 ($795) 
provides a multi­
standard C compi-

lation system; a C++ compiler; 
an SCO Visual TCL scripting 
environment; DLL support; net­
working, graphics, and system 
APis and protocols ; an optimiz­
ing C compi ler for Pentium and 
486 processors; and debugging 
tools . 
Contact: The Santa Cruz Oper­
arion, Santa Crnz, CA, (800) 
726-8649 or (408) 425-7222; 
http://www.sco. com. 
Circle 1014 on Inquiry Card. 

WINDOWS ACCESS FOR IBM 
RS/6000T 
WinDD for Workstations pro­
vides Unix workstations and col­
or X Window System I I-com­
patible devices with access to 
Windows applications running 
on PC applications servers . The 
WinDD server software allows 
a single 486- or Pentium-based 
PC to provide Windows appli­
cations for as many as 20 to 25 
concurrent Unix users. Network 
configuration requires the Win­
DD server software for each PC 
applications server and the Win­
DD for Workstations display cli­
ent for each user. Cost per seat 
is from $165 to $195; the Win­
DD applications server software 
on CD-ROM costs $3495 for a 
I 0-user li cense. 
Comact: Tektronix. Wil­
so11ville, OR, (800) 547-8949 
or(503) 682-7300; http:// 
www.tek.com. 
Clrcle 1016 on Inquiry Card. 

Software Update 

NetShleld 2.2 for NetWare and 
VirusScan 2.2 tor'oos, Windows, 
and 05/2 include faster scanning 
performance, better integration 
between applications, Novell 
NetW are 4.1 support, enhanced 
notification options, a new 
Windows console, administra­
tor-access controls, and in­
creased scanning and detection 
performance. Call for prices. 

Contact: McAfee, Sanra Clara, 
CA, (408) 988-3832; 
http://www.mcafee.com. 
Clrcle 1029 on Inquiry Card. 

Chemical-structure-drawing 
software for Macs and Power 
Macs, ChemDraw Pro 3.5 
calculates formu las, mass, 
molecular weight, and elemen­
tal analysis; recognizes 
charged species and radicals; 
interprets functional group 
nicknames; generates isomet­
ric SMILES strings; and lets 
you cut and paste to Tripos's 
Unison, Unity, and Alchemy 
software. $795. ChemDraw Std 
3.5 adds hot keys, a syntax 
checker, unlimited undo and 
redo, AppleScript scripts, im­
proved alignment tools , and 
drag and drop. $495. 

Contact: CambridgeSoft, 
Cambridge, MA, (800) 315-
7300 or (617) 491-2200; 
hup:l/www.camsci.com. 
Clrcle 1026 on Inquiry Card. 

Visual Thought 1.1 for Solaris, 
an object-based drawing and 
graphics tool, lets you drag 
and drop objects from the li­
brary of application-specific, 
free-form, editable palettes or 
create your own palette; exam­
ine and edit objects; draw data­
flow, process, circuit, and log­
ic diagrams; create figures and 
diagrams as EPS files for im­
port into document processors; 
and use the attachment mecha­
nism to link arbitrary files and 
programs to objects. Floating 
license, $1295; node-locked li­
cense, $695. 
Conract: Confluent, Sa11 Fran­
cisco, CA, (415)586-8700; . 
info@conf/11e111.com. 
Clrcle 1028 on Inquiry Card. 



Fro·m the Editors of BYTE Magazine ... 
Available 

NOW! 

• I n -
FIVE YEARS OF BYTE AT YOUR FINGERTIPS! 

SEARCH 
Cover Stories • Product Reviews • BYTE Lab/NSTL Reports for product, 

technology, 
company, author 

• Benchmarks • Features • Core Technologies Columns 
• Product and Technology News 
• And Much More! 

Place Your Order 
Today! 

Call 1-800-924-6621 
or FAX your order 

609-426-5592 

SELECT 
copy and print 
what you need! 

LOCATE 
the information you 

need quickly and 
easily from your 

BYTE issues library 

EXPORT 
selected articles 

to your word 
processor 

FIND 
search results in 
context, by issue, 
or by article title 

SCAN 
the comprehensive 
index in as much 

detail as you need ---------------------
O Send me BYTE on CD-ROM PLUS 1995 quarterly updates with full text and graphics for just $54.95. 
O Send me BYTE on CD-ROM with the full text of BYTE from 1990-1994 for just $39.95. 
Charge my: 0 MasterCard 0 Visa 0 Amex 0 Check enclosed (make checks payable to BYTE Magazine, us Funds Only) 

Card# _ _______ Exp. Date ___ _ Signature ---- ----- --

Name ___ _________ Address _____ _______ _ 

City _ __________ _ State Zip ______ _ 

Mail to: BYTE on CD-ROM 
PO Box 526, Hightstown, NJ 08520 

Circle 64 on Inquiry Card. CDBY653 

Canadian and US orde~. please add S2.95 lor shipping and handling, and &tale sales tax where applicatlle (Canadian orders add awropriato 
GST.). Ou1Slde Nonh Americ<J. add SS.00 tor air mail delivery. Allow 6·8 weeks for delivery. 

J -8 0 0- 9 2 4- 6 6 2 J Credit card orders only 

Because the Exp erts decide . .- ~ 



Hav ing trouble keepi ng up with the ever-changing world 
of technology? Q uatec h can he lp . We are committed to 
providing our customers with quality products and exceptional 
se rvice and support. We manu fac ture a complete line of 
communicat ion and data acqui si tion products for PC/XT, 
PC/AT, PS/2, and PCMCIA systems. Just tell us your appli­
cation, and we' ll fi nd the so lut ion that's right for you. 

Quatec h's co mmunica ti on and data acq ui s iti on PCMC !A 
ca rds prov ide max imum fl ex ibility fo r yo ur applicati on. 
Co mmuni ca ti on PC cards include s ing le and dua l channe l 
RS-232 and RS-422/485, EPP, and synchronous adapte rs. 
Data acqui sition PC ca rds prov ide 12 and 16-bit ana log 
inp ut , 8 chan ne l ana log output, and 24 d ig ita l 1/0. Add 
PCMC IA capabi li ty to your desktop computer with our 
Interna l Interface Adapters . Each adapter supports Type l, II 
and Ill PC cards, and is ava il able in several configura ti ons. 

Communication boards fo r ISA and Micro Channel meet 
synchronous, asynchronous, seri al, and para ll e l communi­
cation requirements with protocols such as RS-232, RS-422, 
RS-485, Current Loop, and IEEE-488. Inte lligent and copro­
cessor adapters are also ava ilable. Data acqui it ion products 
add analog to digital, dig ital to analog conversions, and digital 
110 capabil ities in 8 to 16-b it resol ution . Other boa rds 
prov ide the capabil iti es fo r d ig ita l multimeters, d ig ita l 
frequency synthesizers, arbi trary waveform synthesizers, 
and I EEE-488 G P!B interfaces . 

go.UATECH 

Foreign Distributor Inquiries Welcome 

For more information and a free 1995 Handbook, call 
a Quatech sales representative today at 800-553-1170. 

Ouatech, Inc. 662 Wolf Ledges Parkway. Akron. OH 44311 . International Distributors: Australla/lnterworld Electronics & Computer 61-3-9563-50 11 , Austria/ 
Megadata 43-1 -523 42 12, Belgium/Acal NV/SA 32-27-205983, Brazil (Sao Paulo)/lntercomp 55-11 -8532733, Brazil (Rio de Janeiro)/Medusa Sistemas e Automacao 
55-21-2394955, Canada(Western)/lnterworld Electronics 800-663-6001 (Toronto oftice 800-465-0164), Chlna/Quatech China 86-1-205-9030, Denmark/Jes Rasmussen 
ApS. 45-4281-6838 , Finland/Lab Hi-Tech OY 358-0-682-1255, France/Elexo 33 -1-69537020, Germany/Jupiter Electronic Systems GMBH 49-61-817504 1, 
Hong Kong/Brio Technology ltd. 852-581 -11 11 , lndla/Comsquare Nelwork Pvt. ltd. 91-11 -224-5159, lsrael/Milivision ltd. Div. 972-9-500623. ltaly(Non-PCMCIA)/ 
N.C.S. Computer Italia 39-331-770016, ltaly(PCMCIA Only)/Kernel Consulting S.r.I . 39·6·77207000, Japan/Nictrix Corp. (New Jersey) 201-947-2220, Korea/Sam 
Boo Syslems 82-2-5384001. Netherlands/ACAL Auriema 31-40-502602, New Zealand/Advanced Portable Technologies 64-4-3852838. Pakistan/Rastek (PVT) 
Limited 92·21-455188 1, Saudi Arabia/Integrated Computer Operations 966-3-895-1 827, Singapore/Bliss Services Pte Ltd. 65-338-1300. South Africa/Eagle Tech­
nology 27-21 -234943, Spain/Santa Barbara SA 34·3·418-81-16. Sweden/Systec 46· 13-310140. Swltzerland!Technosoftware 41-64-519040. Turkey/Logic Group 
90·212·2747197. PC/XT. PC/AT. PS/2. and Micro Channel are registered trademarks of the IBM Corporation. All other 1rademarks are of their respective companies. 

Circle 98 on Inquiry Card (RESELLERS: 99). 
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Canonlnnova 
SD 4610 
• 48GDX2 66M ll 7. CPU 
+ 4MD RAM sttl .• 36MB max. 
• .540MD ho.rd d isk drive 
• V£SA loc.n1 bus vidoo 
• 32.hit graphics nccelerator, 
5 I 2 KD video RAM Rid., 2MJ3 max. 
• Pre· installed MS·DOS. 
Windows. Clnris\Vorks • EPA 
Energy Star compl iunL + .'} ycnr 
warranty, 1 yeur on-gil-0 son-ice 

~ NOVELL 
N etworo V4.1 

5 User CO. . .............................. ............... ,669.72 
10 U5orCO .. ..... ...... ............ ...................... 1519.89 
25 Uoor CD .. .............. ........... ..................... .2244.74 
50 Usor CO ... . .. ....... . ......•... ..3028.97 
100 Usor CO .......•.......•... ..•. .... .. .. 422il.98 

N etware V3.12 
5 Usor 3.5' ..... . ........ ..................... - .. 619.93 
10 Us.er 3.s· ................................................ _ 1409.n 
25 Usor J.s· ... . ............. ..... .20&2.50 
50 Usor 3.s· ... - 2809.16 
100 Us.or 3.s· . . .................. ................ 3925.82 

Coll IOI' Pricing oo Novoll NolWaro upwnde~l 

3Com· 
3C503 Ethertlnk II coax ......... .. ........ - .. 151 .4~ 
3C5090 Ethor1ink Ill oonx ....... ···············-···--· • 14.14 
3C509B Elher11nk Ill coax 5pk ........ ........... .... 479.65 
3C5098 Elhertink Ill 10DT •. ..... .._ .. 111.14 
3C509B Elhcl1ink 111 10BT Spk .... 442.36 
3C509B Ethol1ink Ill combo...... .. .. ......... 123.n 
3C509B Ether1ink m combo 5pk . . ... 526.78 
3C579 Ethcrllnk EISA coax ................ ......... .229.91 
3C579 Ethoffink ElSA 10BT ......... . ... 229.11 
:JC1627 12 por1 Linkbuildcf IOBT.. .... 811.« 

ARTISOFT 
NodllRunnDr 2000A .. . .. .2t5.S8 
NodoRunnor 2000T , .... 169.05 
NodoAunnor 2000C ........ ........................... ... 169.05 
NodoAunner/SI 2000A ............... ... . 117.13 
NodoRunocr/SI :?OOOT. .. ...•..• ·-·-····_.73.62 
LANlaSllc V6.0 . . ............ - ... 79.50 
LANtnstic V6.0 5 user ...... . .............. .329.17 
LANlastic V6.0 Starter Ktt ............... - .. ..221.13 
Contra! Station 11. ................ .. ..... ..... 389. 13 
Simply LANtasUc starter kh ............. ........... ... 163.79 
T-Aunnor a port 108T ...... , ...................... 179.99 
T·Aunnor 12 pOO tOBT... . ............... - .... 199.82 

Multlprotoool pnnt sorvcr 1DBT HP MIO .......... 249.93 
Multiprotoool print servm IOOT pocket .........•.. 287.30 
Multlprotoool 2 pnnto1 sorvor combo .......... 309.61 

~N~~~i= ~~-~n~~i':~~ie;:: ::~ ::::~~:~~ 
SNAP add-on transrnitler .......................... _ ..•....• 49.50 

r~ ~=~~Mu1~.'.~ .. ~-~~~:::::::::::::::: 

infel. 
Ethe1E.rpross PROl1 00Mbps PCI ............ _ .•. .211.19 
ElhcrE.11pro$5 PRQl100Mbps EISA .......... _ .... 246.52 
ElhOrExpross PRCY100Mbps PCI 5pk ....... _,_.998.36 
ElhorE.J:press PRQl10 Fl5h 10BT ···----· .• 108.01 
ElhcrE.11pross PRQ/10 Fl<"..h 100T Spk ............ 419.911 
ElhorExprcss PR0'1 o Fl$h combo .... .............. 115.07 
ElhOrExpross PR0'10 Fish combo 5pk .......... 472..00 
E!horExpress 16 coax ....... . ... 19.33 
ElhorExpross 16 coax Spk ................ .............. 454.13 
ElherExpross 16 10BT ....... . .. - ..... 99.33 
ElhorExpre-ss 16 IOBT 5pk . .. ... _ .. _461.50 
EthOrExprcss 16 10BT 20pk. .. .. - . .1698.33 
EthOfEJl.press MCA IOOT •. .. .. _ .. . 161.52 
ElherExpross 16 c:ombo ...... ... ............... _ .•. 11 8.n 
Elho1Express 16 combo 5pk .. ..549.72 
EtherExpress Flash 100T...... .. ......... . .. .. 111 .84 
Elhc1E.11pross Flash IOBT Spk .... _ .... 519.90 
Elhc1Expross Flash combo ....................... _ .... 12!'.71 
ElhOIExpross Flash combo 5pk.... .. .. _ .. .591.05 
TokonExptoss 1614. ..... ,, ___ ,349.94 
NotportExptoss IJ 106T ........ - ..... ............. - .368.15 

MICRODYNE 

Eaglo NE2000• CoaJI ....................... .............. 76.63 
Eagle NE2000T ... 'OBT ..... .. ... 69.45 

~~EE~~~.:::: :::4~~:~~ 
NE3200 EISA coax ..................... - ................. 416.07 

:~~~~~~~t~ :~ ~;~~ ::::::::::::~~::~ 

If You Find a Better 
Price, Call CDW9 

Before You Buy 
(800) 959·4CDW 

WHY PAY 
RETAIL? 

U.S. Robotics 
Sportster Vi 28.8 
Faxmodem 
with voice mail 
• Dnta: V.34 nnd V.FC™ (28.SK bps) 
and V.32bis (14.4K bps) + Fux: l-1.4K bps send/receive 

CDW®$ett9 
for le99 

+ V.42/MNP 2-<1 error control and V.42 bis/MNP 5 data 
compression fo r throughput. up to 11 5,200 bps + Digita lly 
records voice messages + Includes voice moi l. fo.x and data 
communicntions sol"twnre for Windows + 5 ycn r limited 
wnrrn nty 

Internal.. ................ ..................... $243.40 CDW 54076 

External ...................................... $255.14 

SMC' 
Uhra 16 Elhemet coax ........... 94 .96 
Ultra16 coax 6pk ........ ,...... . . ...... . .......... . 509.88 
Ultra 16 Elh<lmo t 10BT... . ....... ......... ..... 98.10 
Uttra16 10BT6pk ..... .................................. 459.23 
u nra 16 100T24pk..... . ..... 1573.71 
Ultra 16 Ethernet combo. .. .. 107.71 
Ultra16 combo6pk .............. . ..... .......... . - .. S68.15 
EtherCard ' Ellie combo .. . .... 1~.57 
TigorHub TP6 6 pot1 -t AUi .......... .. .• 169.78 
Tige1Hub TP6B 6 port -t BNC ....... . .... 189.83 
Tlge1HubTP 12 12 port-t AUJ.. ........ . . ....... 379.79 
3608 Ethernet 0 por1 hub IOOT ...... "... . ..... 298.85 
3512 E1hernet 12+2 port hub tOBT M... .. .... 548.55 
PC600WS AACNET coax ..... .. ............ 119.93 
PC650WS ARCNET TP ..... • •• 119...U 
ARCNET 8 porl active hub ~.... . .. .......... .229.41 
TokenCatd Elito 1614 .. ..... . ........ .249.88 

A 
• 11 11)\1.\..°' •.~~ 

TC5143 Elhcmcl 108T . ................. 72.99 
TC5143 Ethemct 108T 6pk .. . ................... 399.04 
TC6242 ARCNET 8-bll coax .. .... . . ...... 66.16 
TC6245 ARCNET coax ............................. . ... 179.99 
TC6040 ARCNET passive 4 pOt1 huo coax ....... 39.50 
TC5055 Ethornot 8 port hub IOBT ................. 339.41 
TC404 5 Token Ring 16/4 • . ............ 299.75 

c ow Carnos lhO Cornp6o1e 
lJno of TCNS ProdUdS. CAI tor Oe~ltll 

TERMINALS 

Link MC5 nmber/greetVwhito... . ...... 289.77 
Link MCOO 14" color.... . .......................... 419.50 
Wyse 55 amberlgreenfwhite... . ........ 223.2 1 
Wyse 60 11mbor/greer\f\Nhi10....... .. .. ............ 279.60 
Wyse 160 amborlgroonlwhhe... • •.•. 329.88 

JOrcom 
PE3100C pockot Ethomot conx.... . .. 309.89 
PE310B2 pockot Elhe rnot coax..... . . ..... ..... W .80 
PE310DT pocket Ethemol 100T ..... 268.31 
PT316CTP pock.el Token Ring Ill ... . .... 455.69 
PPXOJ Parallel port multlpoxor .•. .. -n .80 
PS-CE2 PCMClA Ethomol IOBT •. . ............ 158.61 
PS·CE2 PCMCIA EthenlOI combO .. _ .............. 206.15 
PS-CE2 PCMCIA Tokoo A!ng .................... 409.49 

~.c 
Jumbo 250111temal... ..12924 
Jumbo 350 Internal. . ....... ... • 14!UO 
Jumbo 700 lntornal ............................. . .. ...... 1 IHUll 
Jumbo 1400 ~nlcrnal . .... ................. . ............ 309.48 
Trakkor 250 µarallet port_.. ..268 .n 
Trakker 350 parallel por1.......... . . ... ........ 2M.91 
Trakkor 700 parallcl poct.......... .. .... ..355.51 
T1000800MSTravan .... 195.38 
POW<1rtap0 2.4GB SCSI mlomal .................. 937 .58 
Powonapo 2.4GB SCSI extomal .... . ... 1on.H 
PoworOAT 4GB SCSI Internal ..•... 998.79 . lo mega 
Zip dnvo \OOMB ~ interlace ................. . 199.00 
Zip dnvo IOOMB SCSI Interlace .... - .... 199.00 
Zip diska IOOMB. 3pk ............... , . .. ............ "9.95 
Ditto 420MB topo drive in1e1nnl .. . ....... 99.00 
Ditto 850MO tupe drive inlemal ,. .. .. .. 199.00 

MICROSOLUTIONS 
Backpack 3.5" 1.44MB nappy p.mllol.. . ........ U6.32 
Sact<pack s.2s· 1.2MB noppy parolol ... 155.28 
Bae~ 250MB ta.po backup parallel ........... 266.29 

Tapo"Slor 250M8 lnlemal ... .. ... 152.56 
Tape"Slor 420MO lnlemal ......... ...... .. ..... 158.11 
Tapo"Slor 420MB parallel pon ...... .. ... .309.•8 
Tepo"Slor BSOMB internal ...... -..... .. .•• .2Ul.87 
T;1p0°S1or 850M8 paraAol port ........................ .365.25 
Tapo"SIOr 4GB lrrtemaJ ICE ............................. 539.71 

I Mountain. 
FS8500 305MB ICE in!emal. ......................... .313.53 
SideCar II 305MB parallel.. .... 309.44 
1200-4 408 SCSI cxtomaL ..... _. . ......... 1634.49 

61115 i l$i # ·i f0t .1 t i ·•3 •§;lilt 

Cr.ratl11• Ut.b• 
[};gital SchOOI t-louso CO 2X k!l lntomal .......... 219.98 
Edutainment CO 2X kit inlomnl ............ - ....... - .435.14 
Gamo Blast01 CD 2X kit lnlemaJ._ .................. .389.84 
Multimodla Homo CO 4x kil ln1emal ...... ......... 448.99 
SoundSlnster valuo edition-. ................... . ..... 48.37 
Sound Blaster Pro value oditlon .••••.•.... .. .... Ga. 74 
GoundOtastor 1 O volue- ediOOn, ..... ....... ..... 08.40 

Souodotaster 16 MCD .. . ................ 139.25 
Souodsra.st81 16 SCSl-2. .. ................ - .... 178.95 

Soond8last01 16 ASP MCD .... -···-··············--174.50 
Sound8'astor 16 ASP SCSl·2 ·-···· ............. -.1a&.99 
SouodBlastor AWE32 valuo odltlon...... .. .... 168.88 
SoundBla910f AWE32 .... 298.99 

Advent PP570 &peal<ers 35W ... . ..... .... ... 245.97 
Advent PP622 spkrslsubwoolcr ..................... 188.64 
Olinon COS535 CO-ROM ld1 ln1emru .... ........ .249.73 
°'inon COX535 CO-ROM kf1 oXlem:al .......... .347.81 
l:Mmond 4000 Quad CD kit lnlomal ........... .299.71 
Diamond 5000 Ouad CD kit inlomul ............... 381.82 
Jenson JPS35 speakers SW .... .. . ..... S4.88 
Jensen JPS45 speak°"' 10W ......................... 89.93 

Logitoeh SoondMan Wave - .. ······-····----···-· ... 119.49 
Microsotullons -4X CO paralel ......................... .384.98 
NEC 2Vi... ••..... _.... .. ....... 13!it.56 
NEC 2V Ooh.1110 ..... • ........ .285.69 
NEC 3Xp Plus....... . ......... 384.54 
NEC 3Xp Plus Kii ......... 458.93 
NEC GXI .......... 456. t 4 
NEC 6Xo ........................... - .•..• , .................... 547.55 
Pioneer ORM604X 4X 6 disc .... - ... M ............... .804.71 
PDneor ORM l 804X 4X 18 disc ...................... 187928 
Pk!xtOf ~plox quad extomal .. .559.85 
Plex!or 4plc11 quad internal ............................. 409 .~ 

Plex!or GX lntomnl ............ .. ........ 499.67 
Sigma Docigns AoaJMagic Uto .................... .258.59 
Sigma Oesigfl!I RoalMaglc MPEG .................. .366.53 
Sigma Designs Rea!Magic CO 1<11 ........... ....... 635.81 
Sony COU·55S SCSI 2X Jntema\ •.•.•.•• - .... ..... 167.21 
Sony 4X Internal wl1DE in1el1ace .•.•••. - .••.. - ... ..229.Gl 
Sony 4X lnlemal wlSCSl-2 ln!Cffooo ... . •. .315.62 
Sun Moon Star CD 2X kit internal... ................ 149.79 
S1Jn Moon Star CD 2X kh lnlemnlw/sound .... .211 .78 
Tcac SuporOuad 4X internal. ........... .............. .204.52 
Toshiba 3601 SCSI 4X Internal ........ . .. .309.86 
Turtle Beach ti.10nto Carlo ..................... .............. 84.71 
Turtlio Beach Tropez ..... _ .......................... - .. - .• 193.87 
Turtkt Boach t.1onloroy .... .................... ........... .316.94 

DB Ill 12X t 2 4 button ..... _ ............................. .239.47 
DB Ill 12X12 16 button .................................... .239.47 
OB UI 12X12 pressure pen ........................... -.389.17 
Drawing SIA!o fl 12X12 4 button cordless ....... .228.98 

ES·1200·ProPC ...... . ...... . 1295.72 

r.G"ll HEWLETT 
~ ..... PACKARD 

Scan.Jcl 3P ........................... . ..... ....... .31957 
Scan.le! 3P documont !ceder .... 17957 
SeanJet 3C WllSA Interlace •. . .. 936 .95 
ScanJet llCX document feeder .... . ........... 468.50 
Scan.Jot llCX transparency adapter ............. .... 63.3 .26 

MICROTEK 
5cann'lakor llG grayscale ............................... - 339.53 
Scarvnaker II eoiof .......... . - ............................... 412..00 
Scantnakor llSP cdof" ....................................... S29.27 
Scanmakor UHR oolor ................................ - •. 107l.82 
ScanMaker Ill color ........ .............. .... .2409.95 
Scanmaker 35T slide scannor .. 978.72 

Scnmagraphics . 
SummaskolCh Ill 12 x 12 16 oonon •..••••. .. . ..211.58 
Surnmaskotch m 10 x 12 4 button ....... ......... .505.2:2 

Mag lnnovlsion MX ISF .. .. . .354.74 
Mag lnnovlslon OX 17F ............. . ...... .... 669.78 
Mag lnnovision MXP17F •.••••. .496.97 
Mng lnnovislon MX21F ........ 1689 . .47 
Magnavox CM206914" 26 ................... ........ .237.56 
Magnavox CM209914" 28 NI... .................... .249.34 
Magnavox CM2015 15" 1024 .... .. .... .319.29 
Magnavox CM4015 15" 1280 ....... .375.84 
Magnavox CM4017 17" .31 ....................... ...... 609.25 
Magnavox CM4018 tr .28 ..... 664.57 
Magnavox 20CM64 20· .......... 1069.44 

NEC 3FGo 1 s· ··········-·-........ . .. ..... 409.75 
NEC XV14 1"" ....... _ ··················-····..309.6.3 
NEC XV15 15" ............. _ ............. .............. - ..•. 426.4& 
NEC XV17 17' ........... .. • .. .. ............ 729.95 
NEC XE15 15" .......... ... .... . .. 526.50 
NEC XE17 17" ... .. .. 966.72 
NEC XE212 1" .......... . ... 1n9.2.4 

NEC XP1515" ··-··- •. ..578.68 
NEC XP 171T ........ -............. .1196.84 
NECXP2121" ••. 
Samsung 3 t 4• ............. . 
Samsung 15GL 15" ••.• 
Samsung 17GLa 17" •• 
Sony CPO· l 425 14" 
Sony 15SF 15" ,, 

....... - ............ .2169.43 
. .... .225.85 

.......... .372.89 
. ........................ en.GO 

.................... 31 8.33 
.•.••.•.•..•... 459.65 

Sony t7SFI 17" ........................ JJ7'9.41 
Sony 20SE1 20" .................. _ ....................... 1929.21 
V;owSonlc I SGS 1 S" ........ .. .... 439.93 
ViowSonic 17GS t 7" .... . 737.48 
VlewSonlc 21PS 21 · . . .. 1693.70 

fl l1Jj.l :l1f.j ,j ,, 
ADS VGA to TV Eltto lntcmal ......................... 134.89 
ADS VGA to TV Eila exlem.il ___ , .................... 198.83 
ATI Graphics Xptcs.sion ISA2MB .................... 189.36 
A Tl Graphics Xpresslon VLB 2MB ·-· ...•••••. 189.30 
ATI Graphics Xprosslon PCI 2MB ... ................ 189.36 
ATI Graphb Pro Turbo ISA 2MB ..... 319.97 
ATI Graphics Pro Turbo VLB 2MB .. .. ........ 319.97 
ATI Graphics Pro Turbo PCI 2MB ..... . .... 319.97 
ATI Graphics Pro TurbO PCI 4MB .................... 4-49.H 
Diamond SpcoclStar Pro ISA 1MB ..................... 95.69 
Diamond SpoodSiar 64 ISA 2MB - ..... - ... ··-··--·194.98 
Diamond Stoalth 64 VlB 2MB VRAM .............. 316 .64 
Diamond Steallh 64 PCI 2MB VRAM ............ .311!1 .64 
Herculos Dynamho Pro ISA 1MB ......... ............ 147.8-4 
Hercules Dynamite Pro ISA 2MB ..................... 189.60 
Horculos Oynrunho PoworVLB IMB ................ 144.n 
Hercules Dynamito Power VLB 2MB ............ - .. 198.29 
Herc:uJosTcrmlnator 64 PCl2MB ......... - ........ .315.30 
Hercules Terminator 64 VlB 2MB ... - .............. .315 .30 
Into! Smart Vldoo Recortler Pro... .. .... 398.99 

INASDAq l No surcharge for credit cards 

-o=: ~ill-
cow• TELEPHONE 

HOURS MOST ORDERS 
SHIP THE 
SAME DAY 

BUY WITH CONFIDENCE 
CDW4!> IS A NASDAQ 
TRADED COMPANY 
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Intel 
OverDrive9 

Processors 
Power up to a new 
performance level 

WHYSITTLE 
FOR LESS? 

(JRJ ~:~K~~ 
HP DeskJet 660C 
Advanced-technology 
color Inkjet printer 
• Print speed: up to 4 ppm 
(monoch rome); 1.5 p pm 
(color) + Uscr-sclcctablc 
resolution: 600 x 600 dpi; 

Add an Inte l Pentium .. , lnte lDX-1-. or lntelDX2"" OvcrDrive' 
processor to your lntel48U'" CPU·buscd and ru n your 
applications at amazing speeds. 1'o find out which OverDrive 
CPU is right for your application, call your CDW account 
executh:e to<lny. 

CDW® 
SERVICES YOU 

BEi IER 

600 x 300 dpi or 300 x 300 
<lpi + 512KB RAM 
standard + HP PCL 3 
c mulotion • Parallel interfocc 
+ 3 year warranty + HP-C2164A 

TOSHIBA 
T2100 OX2150 250MB mono ..... ......... - ........ 1399.24 
T2, oocs OX2150 330MB dual cir ............. ... t979.n 
T2100CTOX2/50 330MBactoolor .... - •...•.... .2676.78 
T2110CS OX4/75 350MB pas cok:w .............. .2179.39 
T2130CS DX4f/S 520M0 act color ···-··--····.2524.52 
T2130CT OX4/75 520MB pas ook>r .•. - ••...•••.• .3036.59 
T21 SOCS OX'4/75 SOOMB pas color CD .•.•..•.. 3078.39 
T2150CT OX4175 SOOMB act col04" CD •...•.... .36611.65 
T2400CS 320MB dual cok>r ..................... - .•.• 1699.00 
T2400CT 250M8 act cdol ........••.... - .. ·-·········2529.43 
T2400CT 320M8 aa: c:dof ••...••.• ,, ____________ .2139.45 
T2450CT 320MB ad <Xllor .• ,_, ..... ___________ .310&.10 

T2450CT SOOMB ect color ............. ................. 3198.17 
T3600CT 500M8 oci c:oloc .............................. 3186.39 
T '4850CT 4/75 520MB act color ...................... 3268.67 
T4900CT P75 n2MB act color ·········-······-···4689-66 

AST 
Ascontin 810N 4166 510MB pas eok>r ............ 1699.00 
Asccntia 910N 41500 340MB pas coklr .••••..••• 2459.73 
Asocntia 910N 4175 510MB pas COlot .•••.•..••• .2649.50 
A.seootia 910N 4175 510M8 act oolor -····-···-3G79.81 
Ascontia 910N 4175 710M8act ()()!o( _, .......... 3965.22 
Advnntagel 6066d 4166 540MB CD ................ 10 19.62 
Advantagol 8075p 5175 1GB CD .................... 1367.44 
Advantogol 8090p 5l90 1 GB CD .................... 2007 ,86 
Advantage! 8100p~IDO 1GB co .... -............ 2519.33 
8'avo MST 5J90 scot.ta ..... - ............ _, __ .,,_ . .2039.14 

ThlnkPad portables 

701CS OX4175 360MB act colof-··---·········4499.00 
701CS OX4175 S40MB act oolof ..... ................ 4799.00 
755CX 5175 540MB ad colof ........ - .• - ............ U49.00 
755CX 5175 810MB aci COIOf .......................... 6"9.00 
755CO 540MB ad colof, 2x CQ.ROM ............ 6349.00 
755CO 8 10MB ed color, 2x CO-ROM- ..... ..... 6799.00 
J60CSE OX2/50 S40MB pas cUot ................. 3049.00 
360CE DX2/'50 340MB ad colOC' •••• ___ ... _ .. 3099.00 
360CE OX2/SO 540MB act colof ..... - ••••.• - .. 3449.00 

Apllva 

Apliva 535 OX2/66 540MB ................ - .......... 1369.00 
Aptiva 350 OX2166 54<>M8 MT ········--·········- 1095.00 

PC300 Sefiet desktops 
PC3SO DX2/66 BMB, 540MB ... ......... ............ 1645.00 
PC350 OX4/100 OMB, 540MB .... .. ......... 1928.00 

NEC 
Versa V OX2/50 250'"19 dual Cir ................... 21 49.87 
Vorsa V OX2/SO 250MB act cir ...................... 2296.63 
Versa V DX2J50340MB net clr ....................... 2389.81 
Versa V DX2/SO S40MB act dr ..................... 2678.65 
Versa 2000 4175 540 act dr ............. _ ........... 2678.82 
Versa 2000 4175 350M9 ad dr ................... .2489.73 
Versa 20004/75 350MBdual ctr ······-·- ....... 19 19.14 
Versa M OX4175 340MB truo cir ........ 2848.67 
Versa M OX4n5 540MB hi-ros cir ......... 3337 .46 
Versa M DX4/100 540MB hi-res cir ...... ........ 3939.55 
Versa M OX41100 540M8 ll\JO dr .... __ ......... :M26..27 
Versa 1A OX4/100 810t..tB hi-res dt ·-······· .... 4349.06 
VCJS:l P 5175 S4~-tBact cir ........ 4847.39 
Versa P 5175 540MB hi·rcs cir. .. ...... 4619.83 
Versa p 5175 810MB OCI cir.... . ........... 5029.66 
Versa P 5175 810MB 10.4" hi-res ctr ............. 5349.62 
v~ p S'75 810tAB 9.5" hMDS cir ·-· .......... 4998.58 

• T E.>V.S I NSTRUMENTS 

TM4000M SXZfSO 200MB dual color ............ 1999 .00 
TM4000M DX2J50 340MB dual cir ............... 1945.78 
TM4000M OX2/SO 45SMB 8cl dr ........ , ........ 2189.&3 
TM4000M OX4175 344MB act COlol .... :Z19S.J6 
TM4000M OX4/75 455MB du41 cdo< .. 2198.36 
TM4000M DX4n5 45SMB ftct co1or ......... ..... 2933.-43 
TM4000M DX41100524MO nct color ........... 3207.17 
TMSOOO 5175 524MB dual dr .. .. ...... 3868.65 
TMS0005175810MB acttvoctr ................. _ .. 4539.22 

FREE TECHNICAL SUPPORT 
FOR CDWe CUSTOMERS. 

~ 
270MBFast·ATA ·-···· . .................. --............ - 15 1.08 
345MB SCSl-2........................... . ....... 174.50 
425MB Fast ·ATA .. .... .. ..................... 18 1.17 
540MB Fast·AT A .... . ....... , 185.85 

MICROPOUS 
4221 2GBSCSl·2 ...................... - ... ·-··· ....... 1164.AS 
32'3 4.3GB SCSl-2 ........................................ 1572.48 
1936 3GB SCSl·2 ......... .. ........ 982.95 

C:::~N:ER 
429..tB IOE .... - ................................................ 173..33 
SCC>f.48 IOE ............................ ____ , ____ ,.,,..218..08 
85QJAB FaSl·ATA ......... .......................... - ......... 268.08 
127GB Fasl·ATA ...................... ......... ........... .373.31 
M Connor drive' fisted includfl complel rt lri'WfutlOfJ 

Mrdwara and aJfM-aro. 

canon ~SS{JaU 
428MB FaSl·ATA .-... .. ..... -. 172.56 
545MB Fast·ATA ... .. ..... 187.12 
655MB Fast·ATA2 ...... .. ................. ........ ........ _.246.39 
IGB Fast-ATA2 .. ,_ ....................................... ,_.lla.14 
1.0GB SCSl--2 .•••. - ......................... - ............ -.549.91 

BJIOSX ........................................... • . ... .244.81 
BJ30 mono ...................................... ...259.81 
BJ70 cokw....................................... . .... 355.65 
BJ100 ........ ................ , ____ .............. - ......... ..209.99 
8J200ex ... .. .............. .229..86 WESTERN DIGITAL 

Caviar 540MO EIDE .. .... ... .. ....... .. ........ :z<M.55 
Coviar 730MO EIDE ,266.25 
Ca~ar 1GB EIDE ...................... ...................... .359.78 

BJ230 ...................... .. ............ 39 1.55 
BJC600o color .......................... ..47 1.99 
BJC4000 720dpl + COIOr .... ,.. .. ... 348 .78 

Caviar 12GB EIDE ............................. ............. 359.84 

CONTROLLERS 
Aoo.Jlogic SIOE-3-t wton·board BfOS ................ 41.90 

=~ ~:g~~~~mbe~~~~ :::::::: :J~:~ 
=~=~i22c·i»Kit·::::::: ... ::::::.:: ~.::: 
Adapl:oc AHA1542CF SCSl·2 ........... _ .......... ..265.45 
Adaptec AVA2825 VLB SCSl·21EIDE ............. 166.87 

~~~.~ro~~:::: : ::::::::::::::::::::::: ::~;:~ 

AP2250 ........... 96.64 LQ2550 ..... - ........... 965.o& 
AP3250..... .146.45 DFXSOOO Plus ..... 1384.01 
AP3260..... ..167.82 OFX8000 ............ .2322.4$ 
LX300 .................. 174.32 Stytus300 .............. 183.11 
FX870 .................. .2SS.4S Srytus 800• ........... .211.14 
FX1 170.-............... 40523 Stytus 1000 .. _, __ 479.34 
APS000+ ............... .229.71 Stylus Co6of ........... 529.53 
l0107D+ ................ 375.26 ActionL.asef 1100 .. .383.62 
L0870 .................... 454.44 Aciionl.a$0l' 1400 ... 495.53 
l01170 .................. 689.8$ 

LEXMARK LASER PRINTERS 

wtnV/rtte1400 laser ....... - ............... - .............. 755.0J 
WinWriter 600 la.sor ......................................... 999.00 
ValueWrftot 300 (4037 SE SPPM) ................... 644.87 
ValuoWrttor 600 kl.sor ......................... .............. 8 15.87 
4039 10 Plus l()ppln ....................................... 12 18.36 
Optra A 12f>P"\ ··-·-.. ·-··-····--·····-···-----···1423.63 
()ptra Rx 16pprn ................................... ,,_ ...... 1988.33 
Erec.Jel Uc .......... ..................... .. .. .293.76 

SPORTSTER MODEMS 

V .34 28.8K internal wnax................... . ... _ .. 224.90 
v .34 28.8K oxtomo.I wJ!ax ..................... ........... 2"2.06 
Vi 28.SK Internal Wl1ax & voico ............ - .......... .243.40 
Vi 28.SK external wlfax & voee ........................ 255.14 
14.4K internal wJ!.ax ............................................ 94.81 
14.4K extornal wl!a.x ......................................... 11 1.00 
VI 14.4K lntomnl w/hu & voico. .... ..113.59 
VI 14.4K OICIOtnlll w/fax & vcMco ... ..................... 133.78 

Panasonic 
1150................................... . ............. 133.49 
2023................ . ............. 112.27 COURIER MODEMS 
2130... .............. . ...... 204.'10 
2 135 COlof ............ ·-···-·····"······· ...... .247.43 
3123 ................. .. ............ 249.00 

V.34 internal wnax ......... . .387.60 
V .34 external wnnx ................................... 422.32 

4400 Laser.......... . ............ 454.90 
5400 Laser ...................................................... 409.49 
KX-SP100 printoo'laxJcoPer ... ........................ 756.~ 

i1ski~ENrS 
ACCURA 144 intcmol wlhu ............................... 91 .&7 
ACCURA 144 cxtcma.I w/l:u .. . ...... - ........ 111.18 
ACCURA 288 V.34 intemal wnax ..................... 183.76 
ACCURA 288 V.34 oxtemal wnax .................... 218.M 

microWrilcr PS23 .......... 639.65 OPTIMA 144 oxlcmnl wnax .............................. 374 .JO 
mietolaser 600 ................................................. 865.10 
rnicrolaser Pro 600 PS23 ........................ _._, 1197.02 
rnk::rol.asOf Pro E ........... -............... ..1395.49 

~~~~ ~~=·w1iu·:::::: :::~::::::::::~P,: 
OPTIMA 288 V.34 oxtomal wltAx ...... _ ....... ~ ••• -419.44 

microl.asor Power Pro 600 PS65 ... . .... 1529.IO 

'IJIWAC'T1CAJ. . l'ERN'HDIALS. 
14.4 internal w/hu ... . ........ 73.85 

[li]~~l<L~ 
t4.4 Mini Towur wtrax.......................... .•. .. ..... 89.76 
V .34 28.8 lntoma! wllax ................................... 196..59 
V.34 28.8 Mini Towar wl1a11 .. .. .................... .209.64 
Practical Pro Series. . ...... ................ CALL! 

Otfico.Jet lnk,el ttu.lcopict/pritcr ............. ....... 698.55 
DasJc.Jcl 540. • ..... .289.75 
DestcJet 660C .... .. .............. 489.76 
Desk.Jet 1200C ................................. ............. 994.48 

BOCA 
Online Expross 14 ,4 lntemal wl11llt ..... . ..... 64.25 
Online Expros:i 14.4 exlomal w/1ax ................. 79.78 
V.34 28.B intomol wJ!ax ... . .... 164.44 
V .34 28.8 extomal wlfax ... . .... .209.90 

DeskJe11200C PS .. .1599.49 
LasorJ015P ..... . ............. 899.77 

t=~:'i:: :&'~ ................ .. ::::::::::~:::::~::::: 
LaserJet 4V __ ... 1967.38 
LnscrJot Color ...... . ............ 5929.62 

COST AA MICROCOM 
Ooskporte ES 14.4 ............ .. ............................. 146.39 

~= ~:: ~~ ~:~ ~g:: :::::: ::::::: :~:::::::::~::: 
L.obcfYJritor XL WIN .. . ................................ . 139..86 
l.abo1Wri1er XL Pl.ts Wn ........... .224.89 

CDW3 Sells for Less and Services You Better! 

(800) 959-4CDW 
(708) 465-6800 

4.,Md'·'?f·i ;l·t 
3Com Elhertlnk 1119 c:ombo ........ - .... - ..... - .. ..... .213.80 

~=~~~:~?.:::::::::::::::::: :~::::~::::=::~ 

11l~~~n~~:I:~==::rn~ 
Now Modia WelO Jammor aound card ............. 229.48 
Now Madi.a Mullmedia Combo .. - ..................... 439.SO 
SimpM Tech 14.4K data/tax modem ................ 145.51 
~Tech 14.4K modem• vok::e ..... ------.. 143.07 
5'mp&e Tech EZhomet 10BT adapcor ____ ,, ..... 135.42 
5mPkt Todt SCSI adaptef ..... ... -·····--···-...... 163.68 

e~l!.~Tu~:::-~;·;_::-· _;:;·;ifij 
.34 -······-····· ·-··-·-··-··· ··-·····.348. 78 
C0'1X ·········· ··········-······· .. -·······79.00 
10BT ................................. - ... 158.69 
combo ................... ................ .206.15 

Xlrcom +modem I OBT ........................ 396.19 
Xlroom Elhomd+modem combo ...................... 451 .61 
Xiroom Token Ring 1614 .................... - ............. 4DSU9 

UljjW•l11 ij ·l ·l ·il11 
lntof OverOrtvo DX2/SO ................................. 125.68 
Intel Ovf!tOrtvo DX2/66... ........... .... 139.79 
lntal OverOrlvo OX4f75.......... ........... . ....... 175.96 
Intel OlrerOrivo OX41100 ........ . ................... - .. 259.n 
Intel OverDrive PoolUTI 63MHz. ·-·-··-······ .... .. 395.45 

Llratlme Warranty! 
AST Ascentlll 9 10N 4MB ........... ................... .. CAUi 
AST PowcrExoc 4133Sl 4MD .......... .... ............ CAW 
AST PoworExoc 4133Sl 16'"1B ................ CALLI 
HP LaserJet 4l 1 MB................. .. .............. CALI..! 
HP LaserJet 4P 4MB ·····-·····- · ....... CALL! 
HP LasorJot 4 4MB......... . ......... CAU i 
HP lasocJol 4 BMB...... . .......... CAUi 
181.1 Thir\kPad 500 4MB .................. CAW 
IBM ThlrikPad 500 BMB ...... CALLI 
IBM ThinkPod 755 4MB ..... CALL! 
IBM ThinkPod 755 BMO .................. CAUi 
TOShiba 1900-4600 4MB ............ ~ .................. CAW 
Toshiba 19<X>-4600 ~ .......... _ ... _, __ ... _ ..... CALL! 
Toshiba 1900-4600 16MB . .. .............. CALLI 
Toshiba 4700'4000 32M8... . ..... CAW 
NEC Versa 4ME! ...... CALLI 
NEC Vorsa 8MIJ .............. . .. CALLI 

PSone call for other appllcaUons. 
Call today tor current pricing end availablllty l 

CALL FOR FREE 
CDW® CATALOG 



Lightning does strike twice! 
Combine DPT's PCI SCSI 

performance with the power of 
your Pentium, and watch your 
system sizzle. Of course you 
can install your DPT PCI SCSI 
adapters with confidence be­
cause they are fully compatible 
with the latest version of the PCI 
specification, and we have tested 
compatibility with thousands of 
products and operating systems. 

For even faster performance, 
you can easily add hardware 
caching and RAID support with 
optional plug-on modules. 

"""~"·· · · · 
WHll • "'# 

ETS1'EP. • .. \ \ ..... 

Clrcle 151 on Inquiry Card. 

Installation couldn't be easier: 
all DPT PCI SCSI Adapters are 
Plug-and-Play ready and come 
complete with Storage Manager;" 
DPT's award-winning setup and 
maintenance software. 

Order a DPT PCI SCSI 
Adapter today and find out for 
yourself just how fast lightning 
really is. 

1·800·322·4378 

llDPT 
Distributed Processing Technology 
140 Candace Drive, Maitland, FL 3275 1 



MICROSOFT® FORTRAN 
POWERSTATION 
Develop & run Fortran programs of virtually any size 
& complexity with Microsoh FORTRAN Powentolion 
family of 32-bit development systems! Migrate 
Fortran code from other platforms with little or no 
modification! Get unparalleled price/performance! 

Save time in code development and mointenance using the Windows integrated 
development environment. Coll NOW to order or request o FREE Test Drive Kit! 

DOS & Windows price - ........ . .. .. . . . $349 
Windows NT price .................... $519 

Intuitive Windows interfoce combines with TK's 
powerful declarotive language and backsolving 
capabilities. It's the only sahwore that lets you 
enter formulos as you know them - without 
any mathematical manipulation required! The 
TK Library of Math ond Statistical Tools is 

included covering differentiation and integration, differen­
tial equations, probability, curve-fitting, simulation, optimization, and more. 

Windows price ...................... $189 
Also available for DOS ................. $545 

With Stanford Graphics' Graph Gallery of 171 
graph types, you'll always find the right 
graph for your technical data. Error bar 
charts, X-Y plots, bubble plots, histograms, JD 
surfaces and contours, and curve filling ore 
just a few of the graph types available. Link 
your Excel, Lotus 1-2-3 or ASCII files directly 
into a powerful 4-dimensional spreadsheet. 

Windows price ............. . ........ $395 
Windows NT price ................. . . . $695 

If you program in C or C ++ ond use MS DOs®, 
Windows® or Windows NT™, Microsoh Y-isuol (++™ 
(version 2.0) is THE product to use. Y-11ual (++ fea­
tures on optimizing compiler ord o stote-of-the-ort 
Integrated Development Environment that includes a 

project manager, incremental linking; just in time debugging; books online and o 
whole lot more! Get outstanding value by enrolling in the subicription program. 

Easy-to-use interactive symbol math 
and graphing program. No program­
ming language to learn, no syntax 
errors lo punle with. Enter equaliom 
with the built-in outliner. Point and 
click structures from the palette. 
Rearrange your equations by 
"dragging." Version 2.0 

Solve mathemoticol calculations in a live 
and interactive environment. type equa­
tions right on the screen, ad on "=" 
sign, and Mothcad solves instantly. The 
solutions are "live." Chonge any factor 
or equation and Mathcod PLUS 6.0 
outomoticol~ recalculates. Mothcad 
PLUS lets you convey ideas without rewriting. And incorporate text and graphics 
with your real moth nototion for meaningful ond impressive documenfs. 

Windows price ... . ... ... ............ $295 

To order or for more information call 

1.800.622.3345 
ask for our free 116-page catalog with 

more than 2,000 products! 
(M-F, 7:30om - 6pm CST) 

(Fax 312.486. 9234, 24 hours) 
See us on the Internet! Our URL is http:/ /www.scitechint.com/scitech/ 
SCITech So1ech lnlefOOtioool, Inc. ms H. E~roo A1..,.,., Oicago, IL 60647-1003 !cl 311.486.9191 

ReseH~s cm! 1.800.622.3320 for o Confilentiol Roselle1 Pri<e Lill 

Circle 165 on Inquiry Card. 



Portege 61 OCT 
Processor Screen HD Price 
Penlium 90MHz 9.5' True Color 720MB $4359 

T2150 
• Bullt·ln CD· ROM Drive 
• Buil t-in 16-bit sound, microphone, 

speaker& MIDI 
• 10.4" Active & Dual Scan 
• Built-in AC adapter -small, sleek design 

& reduced weight 
• Integrated Accupoint- small, accurate & 

e!\ftto use 

Satellite 
T2110/T2130 
• 10.4" Dual Scan & Active 
• Built-in AC adapter- small, sleek design 

& reduced weight 
• Integrated Accupoint -small, accurate 

&easytouse 
Processor Screen HD Price 

486DX4/75 10.4' Dual Scan 320MB $2199 
486DX4/75 10.4' Dual Scan SOOMB 2549 
486DX4/75 10.4' Aclive 500MB go69 

'2130 

Aclclitional Toshiba Notebooks 
Processor Screen HD Price 

, T3600CT 
486DX2/50 8.4' Aclive 500MB $3239 
T4900CT 
Pentium 75 10.4' Aclive 772MB $4799 
T4850CT 
486DX4/75 10.4' Ac1ive 772MB $3349 
Satellite T21 00 
486DX2/50 9.5' Mono 250MB $1399 
486DX2/50 10.4' Dual Scan 330MB 1999 
486DX2/50 8.4' Ac1ive 330MB 2699 

NEC 
Versa M 
• High Res. displays available -800x6oo res. 

on notebook 
• True color displays available - 16.7 million 

colors on notebook 
• Removable/Reversible display 
• Replace floppyw/2nd battery for 6-JO hrs. 

battery li fe 
• Replace floppy w/ Versa Bay -Add extra • 75MHz Pentium -for blazing performance 

PCMCIA • High Res. displays available -800x6oo res. 
• Built-in 16-bit sound, microphone & speaker on notebook (10.4': on selected models) 
• Upgradable hard drive -easily add • Removable/Revers1ble display 

more storage • Replace floppy w/ 2nd battery for 6-JO hrs. 
battery life 

Processor Screen HD Price 
486DX4/75 
486DX4/75 
486DX4/75 
486DX4/75 
486DX4/75 

9.5' Dual Scan 
9.5" Dual Scan 
9.5' Active 
9.5' Active 
9.5' High Res. 
9.5' Active 
9.5' Active 
9.5' High Res. 
9.5' High Res. 

• Replace flqipy w/ l~rsa Bay-Add e>.1ra PCMCIA 
250MB $2369 • Built-in 16-bitsound,microphone&spcaker 
340MB 2459 • Upgradable hard drive -easily add more storage 

· 486DX4/100 
" 486DX4/ l 00 

486DX4/100 
4B6DX4/JOO 

340MB 2739 
540MB 3029 
540MB 3199 
340MB 3399 
8IOMB 4069 
540MB 3879 
810MB 4249 

.TEXAS 
INSTRUMENTS 

Processor Screen HD Price 
Pentium 75 
Pentium 75 
Pentium 75 
Pentium 75 
Pentium 75 
Pentium 75 
Pentium 75 
Pentium 75 

9.5' Active 
9.5' Active 
9.5' Active 
9.S" High Res. 
9 .5' High Res. 

10.4' Active 
10.4' Active 
10.4' Hi hRes. 

340MB 
540MB 
BIOMB 
S40M8 
810MB 
540MB 
BlOMB 
810MB 

S!YJsflJDD 
INTHE QI 

TEXAS noun UP 
CAU FOR DETAJU 

TrarrefMate SOOO 

TravelMate 4000M TravelMate 5000 
• Bri ll iant color display • 75MHz Pentium with PC! Bus to optimize 
• 16-bit sound card Pentium processor performance 
• Integrated pointing device • J0.4" Active Matrix display with 2MB Video RAM 
• 2 'JYpe II or 1 'JYpe III PCMCIA slot • 10.5" Dual Scan display with 2MB Video RAM 
Processor Screen HD Price 

9 .5' Dual Scan 
8.4" Ac1ive 
9.5' Dual Scan 
8.4' Ac1ive 
8.4' Ac1ive 
9.5' Aclive 

340MB $1949 
455MB 2199 
455MB 2199 
340MB 2199 
455M8 2459 
525MB 3229 

• 6SK colors on notebook display 
• 16-bitSound Card, Speaker, Microphone & MIDI 
• Upgradable hard dri ve -easily add more storage 
• Built-In Dual Lithium Ion Batteries 
• Built-in infrared for no hassle printer connections 
Processor Screen HD Price 

at PCs COMPLEAT ~ .li.owest Price v'lo·Day Money "'Free Tech Free Software ~Free r Guarantee Back Guarantee Support Installation Configuration 



Ascentia 9 SON 
• 75MHz Pentium -for blazing performance 
• 10.4" Aclil'e & Dual Scan 
• Hi&h Res. displari- 800x600 res. on notebook 
• Bmlt-in l6-b1t sound, microphone & speaker 
• Lithium Ion battel)' technology 
• Built-in infrared for no h~le printer connections 

Ascentia 91 ON 
• 10.4" Active & 10.3'' Dual Scan 

ThinkPad® 7 5 5 
Pentiums Now Available! 
• Built-in CD-ROM Drive (755CD models only) 
• Built-in 16-bit sound, microphone, speaker 

(MIDI on 755 CD models) 
• 10.4" Active (65K colors) & Dual Scan 
• 14.4 fax/modem, full duplex speaker phone, 

answering machine & voice mail 
• Built-in infrared for no hassle printer connections 
• 800 x600 resolution on notebook display 

(Pentium models only) 
• Lithium Ion battery technology 

(Pentium models only) 
Processor Screen HD Price 

• Lithium Ion battery technology 486DX4/IOO 10.4• Dual Sam 340M8 $4099 
• Intelligent power management to • • Thlnlf Pod9 TSSCD 486DX4/I 00 I 0.4• Dual Scan 540MB 4449 

maximizeperfonnance Add1l1onal IBM® 486DX4/IOO 10.4. DualScan 810MB 4899 
• Integrated Smartpoint- small, accurate Notebooks 486DX4/IOO 10.4• Active 340MB 4999 

& ~to use 486DX4/I 00 I 0.4• Active 540MB 5349 1m1wwm4-a·•• IBM ThlnkPad" 701 .486DX4/l00 10.4• Active 810MB 5799 
486DX2/50 I 0.3" Dual Scan 340MB 52559 486DX2/50 I 0.4• Active 360MB $4799 486DX4/I 00 I 0.4" Active 540MB 6349' 
486DX4/75 I 0.3" Dual Scan SlOMB 2749 486DX2/50 I0.4'Active 540MB 5149 486DX4/l00 10.4• Active 810MB 6799' 
486Dx4175 10.3• Dual Scan 700MB 3049 486DX4/75 10.4• Dual Stan 360MB 4399 Pentium 75 10.4" Active 540MB 6549 

Pentium 75 10.4' Dual Scan SOOMB S 3439 486DX4/75 I 0.4• Active 510MB 3829 486DX4/75 10.4" Dual Scan 540MB 4749 Pentium 75 10.4• Active 810M8 6999 
Pentium 75 10.4' Dual Scan BOOMB 3739 486DX4/75 10.4" Active 700M8 4129 486DX4/717

5 l0.4• Active 360MB 5299 *Feo1ures built-in CD-ROM drive 

Processor Screen HD Price 

Pentium 75 10.4' Dual Scan 1.268 4229 486DX4 5 10.4" Active 540MB 5649 
Pent·1um75 10.4'Activ' e BOOMB 4909 IBM ThinkPad" 755CV 

1 AST, AST logo are trademarks of AST 
Pentium 75 10.4' Active 1.268 5399 Research Inc. All ri hts reserved. 486DX4/ IOO 10.4' Active LCD 540M8 $6799 

::::::::::::::::::::::::::::::::=:::::====::::=::=::=::::::~ 

COMPAQ 

Conturo 410 

Contura 410 
• Upgradable hard drive -easily add 

more storage 
• 32-bit local bus with !MB video RAM 
• Extended life NiMH battery technology 
• Compaq, 3-year worldwide warranty 
Processor Screen HD Price 

486DX2/50 9.5" Dual Scan 350MB SI 989 
486DX2/50 8.4' Active 350M8 2359 

COMPAQ 
LTE U/Tt ' 

LTE Elite 
• 10.4" Active Matrix display 
• Fast 486DX4/75 processor 
• Built-in AC adapter -small, sleek design 

& reduced weight 
• Upgradable hard drive -easily add 

more storage 

B·B/95 

F//'P9 HEWLETT® 
a:al PACKARD 

Additional HewleH 
Packard Products 
Processor Screen HD Price 
HP OmnlBook 600 
Notebook PC 
486DX2/SO 8.5" Dual Stan 260MB $2549 
486DX4/7 5 8.5" Dual Stan 260MB 3049 
HP InkJet Printers HP OmnlBook 4000 
HP DeskJet 320 printer (portable) .... ..... 5299.99 • 10.~" ~live~ 10.3" Du~ Scan 
HP DeskJet 320 printerw/feeder(portable) .. 359.99 • Bmlt-m !6-b1t sound, IIllcrophone & speake 
HP DeskJet 540 pri~ter ................ .. 289.99 • ~:~9~PY w/2nd battery for 5-7 hrs. 
HP DeskJet 660( pn~ter ..... .... .. ... ... 479.99 • Built-m infrared for no hassle printer 
HP DeskJet 1200( pnnter .... .. . .. ... ... . 979.99 connections 
HP DeskJet 1200(/PS printer .. .......... 1589.99 Processor Screen HD Price 
Home Office Products 486DX4175 HP OlliceJet ......... ........ ..... .... $689.9 486DX4/75 
HP FAX-700 ........... ... ... ... . ..... 549.99 486DX4/75 
HP LaserJet Printers 486DX4/l00 
HP LaserJet SPprintef (IBM, 6ppm, 600dp) ....... . 5879.99 486DX4/l 00 
HP LaserJet SMP printef (IBM&/M~ 6ppm, 600dp) .. 1039.99 486DX4/l 00 
HPLaserJetJ4Limi~· 1er1~1eM,4~.~1 ..... .. .. 499.99 ::m:~l~ 

HP COLOR KIT 4860X4/100 ' o .. s!fJ !!tgrurcha... 486DX4/100 
O"lf good t/ltOU{)h Aug/JSt 31 SI 1995 * 

10.4' Active 
10.4' Active 
10.4' Active 
I 0.3• Dual Scan 
I 0.3• Dual Scan 
I 0.3• Duel Scan 
I0.4• Active 
I 0.4• Active 
10.4" Active 
I 0.4• Active 

340M8 $2959 
520MB 3149 
810MB 3459 
340MB 2999 
520MB 3259 
810MB 3569 
340MB 3429 
520MB 3619 
810MB 3919 
810MB 4499• 

More Brand Names, peripherals and software lnternationalSOS-624-6400 800 298 4727 
• 1 • Internet: sales@pcscompleat.com • • available. If you don t see 1t, CALL! Open 24 Hours weekdays. 8ani-8pm weekends and hondays. 

Circle 170 on Inquiry Card. 
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Finish Out Your Rack 
with a Magnum Commander 
• Control up to 96 file servers with just 1 keyboard, monitor 

and mouse 

• Supports all 100°/o IBM compatible PCs and PS/2 or 
serial mice; integral Sun and optional 
Macintosh support available 

• 3.5 11 unit is designed for 19, 23, 
and 24 11 rack applications 

• Each unit controls up to 16 file 
servers; cascade up to 6 units 

• Control all computers locally, 
remotely, or both 

• AutoBoot™ feature boots all 
computers without user 
intervention 

• Push-button and keyboard 
controlled scanning standard 

• Rear peripheral access available 

.i ,J__ _,. -
'Fi, ' 

COME SEE US AT 

.. 

MAGNUM 
COMDEX Canada, Toronto; July 12-141995 Booth #2209 

® 

\ 

\ \ \ 
\ i \ 

\ \ \ l) 
)i I 
// 

;/,!' 
I r 

Company COMMANDER™ 
Cybex Corporation 
4912 Research Drive Huntsville AL 35805 USA 
(205) 430-4000 (205) 430-4030 fax 

JCcYBEX™ 
IBM, PC, and PS/2 are registered trademarks of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a 
trademark of Sun Microsystems. Cybex, Commander, and Auto Boot are trademarks of Cybex Corporation. 

Dealer Program Avallable Made In USA 

Circle 147 on Inquiry Card (RESELLERS: 148). 



Thanks again to all our 1994 Chili for Children Cook-Off sponsors. It was the 

hottest cook-off yet, as your support helped raise over $500,000 for missing 

children. This year1s event promises to be another great time ~ICR<letl;o\F.l(• 
CH1~1 fo~ 

~~;:.:~~,::~:: :·s~I~~~:.:: ~:~:;:,:!;:i:·:ow a 
and help make the 1995 Chili for Children Cook-Off the best l:fj 
ever. Call Kate Potts at Micrografx, (214) 994-6413, for details. 

Corporate sponsorships start at $3,500. 

Ml CROG RAFX3 

Proud Patron of the Chili for Children Cook-Off 



Who says we have the two best PC diagnostic tools 
on the market? Just about everyone.ff {tL1t,: 1mmU•Ju1~11a<IKSfro111 

.-- - - ~ -

oon't talie our word ror II-read what users 
and reu1ewers haue to sau about the two best 
PC diagnostic tools on the marliet: 
"Micro 2000's MICRO-SCOPE and POST-PROBE arc available separately 
and in a small kit (the Toolkit) containing diagnostic software and a 
diagnostic board. If your system fails to boot, this will tell you why, if 
anything will. lf it boots but behaves oddly, this gives you a fighting 
chance of finding out if it's a hardware error. You name it, this tests it. 
lf you maintain PCs, you'll love it. It gets a User's Choice Award. 
-Jerry Poumelle/BYI'E Magazine User' Choice Award/May 1994 

"[ POST-PROBE] is the only card that will function in every system on 
the market. The documentation is extensive, and not only covers the 
expected POST Codes for different BIOS versions, but also includes a 
detailed reference to the bus signals monitored by the card." 
-Scott Mueller, from "Upgrading & Repairing PCs," Second Edition 

"[The Universal Diagnostics Toolkit I provides the most sophisticated 
diagnosis and repair of any PC. Ideal for technicians and support 
staff-in fact anyone who maintains or repairs PCs must have it. This 
product is a technician's (or serious enthusiast's) dream tool kit." 
-SA Computer Buyer/March 1995 

" ... If you 're responsible for technical support of hardware, there's no 
other tool I'd recommend sooner than MICRO-SCOPE. The product's 
power, coupled with excellent, prompt and knowledgeable technical 
support, makes it a sure winner." 
-David Welcher/Data Based Advisor Magazine/January 1994 

"All in all, we found this hardware/software combination in Micro 
2000's· UNIVERSAL DIAGN0STICS system to be superb, It is extremely 
useful and a definite must have for anyone responsible for maintain­
ing computers." -PC Upgrade Magazine/Volume 3, No. 3 

"My favorite diagnostic program ls MlORO-SCO'PE from Micro 2000, 
Inc. It will ~t evecytlijl)g you can think of, and a few thln~ that would 
never occur Jo you. The IiSt of features is quite- long. Every purchaser 

gets a telephone walkthrough during which an experienced 
technician shows you the features of the product. My technician 

w:L~ quite knowledgeable and helpful." 
-Drew Heywood/Inside NetWare 3.12, 4th Edition 

"M1CRO-SCOPE has helped me and my company 
save over 20 hard drives through its low level 
format procedures. I am very happy and 
impressed with this software. I think MICRO­
SCOPE is worth it, no matter the cost." 
-Andy Tran 

"Not only did M1CRO-SCOPE successfully low­
level format an IDE drive that was purposely 

damaged, but of four drives reporting 'controller 
error' and thought to be defective, MICRO-SCOPE 

managed to reformat three of them and restore them to 
full capacity. The only reason it failed on the fourth is 

because the drire will not spin up at all. If you ever have trouble 
com~ncing anyone of what MICRO-SCOPE will do, y'all just have them 
give us a call." -Russell Holliman/Software City 

• LOw-Laual Formals an PC Drluas, auan IDEsl 
• wor111 wllh Windows. Windows 111 and 

Windows "85, on. un11. 11an111nd llOUBll 
• F1111 Accur11a 01aanos11cs-rro1a111on11 Laual 
• areal Tach SuDDorl 

Call Now for Special Pricing: 
1-800-864-8008 ~ ~ Ill • 
t I 00 East Broadway, Suite 30 I, Glendale, California 
Phone 8181547-0 125 • Fax 8181547-0397 •Web Page: http://11ww.micro2000.com 
International orders call: Micro 2000 Australia: 6 t-42-574 144 
or Micro 2000 Europe (ll\): +44-462 -483-483 1993 



----------------------------------, 
1 · ALL YOU NEED TO KNOW IS THE NAME OF YOUR PC! 1 I Our upgrade experts have detailed configurat ion informat ion on thousands of computers and printers, from t he I 
I oldest to the lat eet models. We provide you with an "Ea11y Upgrade" by providing you with the following Information: I 
I 1. Your System Memo!)' Features 2. How Much Memo!]' You Really Need 3. Memory Products Available for Your System I 
I 4. The Most Cost Effective Upgrade Path fo r Your System 5. Your Systems Minimum and Maximum Memory Capabilities I 
I First Source International takes the confusion out of your memory purchase. I 
L __ _______ !a~ ~v!.n:!g!. o.!_o~ ;;:_c:_a~ !h!..5!!:::1~62_ _________ .J 
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WHY ADD 
M08I MIMOllY1 

Microsoft· 
Window~95 

'11i- rnu111mr111l l 6.VB of N.W (/iH' li111d1.J111 ' 1)51. 
pt1rt11:11firrl,rif.1vupk1!1loru11m11ftifl/t'u/fllt<t1h<N1S · 

.. •• re ~ttpTJ~. ~· 16. 1m 
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llltl'(Jfkds/ !6.UD'f RUL;np1rr lr.J l(f,'nltir' -
• •• v.-inm_, Scurres )Ll9D~ .. -lpil 199') 
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U!8. ..J IK'! 
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4rnL .... . .......... $ 1 ~ 
S.\llL .............. .... $~9 

16~8CJJ\'I ............ $619 
D\8 .~. ·- ....... 5.11} 
6~\!L H:-9 
SlIB..... SJ..O 
2l\!__.,_ ... , ...• J..11~ 

6lt.e . s?-, 
~):8 -... si:, 

J;\111 ....... . ....... .. ..... S36i 
16.\11 .. S6ll 
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16.\15 ........ .. _ .,_._.$7?9 
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!Mii ............ m 
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~la .. .. ................ $339 
lf1)t11 .... . .............. .. sm 

11900. Ti500, T#.00, UUI 0 J \L .. -·-····SIS'i 
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16'.>UUJ \ I --·--f il9 
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ll\18 -.~--·~···$}t7 

Call the Upgrade Experts 
ORDER TODAY! 800·513·9866 

Circle 152 on Inquiry Card (RESELLERS: 153). 

WE SET THE 
STANDARD! 
.... 100% GUARANTEED 
Momory Guaranteed · 100% 
Compatible in fonn, fit & function 

..... UFmME WARRANTY 
On aO Paragon Memory and 
Kingston Teclmology products 

~EASY TO INSTALL 
AU products user installable, 
installation instructions included 
with most momory products 

.... FREE SUPPORT 
Free tochnical suppon & direct dial 
lines for immediate response 

..... SPECIAL PRICING 
Government & educational pricing, 
special volume pricing 

.... PLUS ••• 
Overnight delivery available 
No surcharge on credit cards 
Corporate PO's, APO/FPO's welcome 

WHY SETTLE 
FOR LESS! 

HOURa 
Monday . Friday • 7am - Spm, PST 
Saiunlay, 9am - 3pm rairkrs 011M 

MAIL OR FAX-TO: 
(714) 448-7750 • FAX: (7 14) 448-7760 

Cm1Jll'ielW Mln35: MHS:S\!Ri®IWUR<L 
First Sourte lntcmational 

7 Joumey • Aliso Viejo, Cal ifornia 92656 



Built-in multimedia speakers 
for the built-in soundblaster 
compatible 16-bit soundcard ! 

Two type II PCMCIA card 
slots (equal to 1 type 3) 

340mb removable local bus 
HD (up to 81 Omb available ) -----

8mb RAM (up to 40mb using 
user-upgradeable modules) 
and 256K L2 cache! 

- Mic in/ Speaker I 
Headphone out jacks 

3.5' floppy drive 

19mm trackball in 
just the right spot 

_ Dependable 
NIMH Battery 



TYPE PRJC£ MODEL Sllf SPEID TYPE PllltE 
1420--420MB--10MS - --3S IDE. ___ $164 ACl42S _ ._ 425MB--.12MS .. _ ...3.5' IDE... ____ $179 
7~0--• ...5'40llB ___ , __ .11MS .--.-.3.5' IDE..--169 AC2S40.-... ~0M8 . __ .12MS __ J5' IDE--194 
7850 ... - ... - SSOMB .......... _.11 MS -------...3.5' IDE- ...... - . ... .224 AC2850- .. -·853MB.-............. 10MS .. _ ......... .3.5' IDE...- ... - • .239 
71050 ... - ....... 1.05GB ...... - .... .. 11MS ................ 3.5' IDE .................... 343 AC31000 ......... 1.08GB- ........ - ... 10MS ................. 3.5' IDE ............. - ... 319 
71260 ............. 1~8 ................. ll MS .............. 3;5' IDE .................. 349 ftC31200 .......... 1.2GB .................. 10MS ............... 3.5' IDE. .................. .329 

R c=6.N:fll 
CFS420A-.421l118 ___ 1211S_---3S llJE. __ ......$159 

U Lea"'L\e Pn· cesl =:==:::..=:~~:~==-~ 

Quantum 
T8420A--420MB.---13MS .. ---3.5' 1DL....- S174 
MVS40L-540MB_ .... 14MS--:W IDE.._.._ 182 
l™DA---541PAB.-.-·11MS---35' IDE--214 nu 

1
1au CfA121s._ .... 1276B __ . .11)MS , _ ______ 3.s· 1oe; ___ .. _...339 ___ .731MB---11MS ---·-·3S IDE.... ... --... .219 

P 'fi C: Mi • /' . 0S9 5eagate . aci .c oast ao speaa 1zes STil491A.-42!1MB __ w.1s __ .3S tDL....---S1s9 
in all your storage needs ... ff ~--14MS--3S IDE--1r• 
you see it advertised at a lower m78CIA- 722ll8--1211s---3.5' IDE--219 

·ce we w1"l/ BEATIT' STS85M~--'2115 --.....3.S' 10£......_-235 pn , • m12211.\.._ t!J8Ge_ .......... .1211s _._..3.S' tllf... . ...,... •• _.299 

Cirrus logic SVGA VlB 1-2. 1 MB Upgradeable lo 2MB ... $85 
DIAMOND PRODUCTS 

SpeedSlar24x ISA, max. 1024 x768 NI. 
72MHz. 24-llil. 16.7 mi. colors ................... $119 

SpeedSt!tVl Vl-llus. 16 mil. WllMar'<. 1MB. 
16.7 Mi. Colors. 72MHz_ __ ·-···--······· 119 

ViperVl.B Vl·Bos. 74MHz. 2MG VRAM. Weileck POOJO. 
60 M1Uion WlnMarlc. 2MB --·-·-·-····· ... ..... 299 

S1eallh 64 PCI or Vl.B 2MB .............................................................. 279 
Stealth 64 PCI Of Vl.B 4MB ............ . ................................ 439 

Promise DC5030 PCI, E·IDE Caching .................. $179 
Promise DC4030VL-VLB, E-IDE caching Controller ..... 95 
Promise 23'00+ .................................................. 55 
Adaptec 1542CK-ISA, SCSI Controller.. ........... 199 
Adaptec 2742HISA, SCSI Controller ............. 289 
AdtJ/tec 2940 PCl/SCSI Controller .................. 260 
ID 10 card, 2s/1p/1g ........................................ 15 
IDE/10 Enhanced ISA ................................ ........ .45 
IDE/IO·VLB, 2s/1p/1g ........................................ 27 
IDE/10 VLB Enhanced ........................................ 35 
IDE PCI Enhanced .............................................. 45 
Q Logic ISA SCSl... .. .. ........................... .. .. ......... 99 
a Logic VLB SCSl. ........................................... 159 

14A Internal ................... ......... , .......................... $59 
14.4 Internal wtvolae ............................................ 65 
U.S. ftobotlcs Sportster 

14.4 Internal ............. 95 ' 14.4 ~emal ........... 105 
28.8 Internal ........... 215 28.8 External ........... 234 

IDE 
QUADSPIN 

MITSUMI 
FX400 .................. $175 

TEAC 
CD-55A ................. 185 

TOSHIBA 
XM5302 ................ 239 

SCSI 
QUADSPIN 

NEC 
4XI ...................... $310 

SANYO 
CRD-2545 ............. 265 

Colorado Jumbo 250 .. $139 
Colorado Jumbo 350 .... 165 
Conner 420 .. .. ............... 165 
Tracker 250 ................... 269 
Tracker 350 ................... 329 
DC2120 Tape 250 MB ..... 15 
DC2120 XL Tape 350 MB .20 
QW5122 Tape 420 MB .... 22 

,.,.,. 

1 XB-70 S38!! 
~1t..zp su1 
1 GXB-70 8578 

HPll , 110, llP. 111, lllP, 
1110, &lllPt 

2mb .................... .Sf P2· 
4mb ....................... :167 

HP lllsl. 4, 4m, 4sl, 4SimX 

~~~ :::::::::::~ : ~:'.::: :::~' 
HP Desklel 500, 500C, ·: 
550C. 2S6K ..... _...___42 

HP LI 4L 1 mb ...... - ... .54 
IBM 4019, 401~ ··"' 

2mb .... .................... 1.12 

IBM 4029 Series 2inb.::00 
Paf!3S(Jlllc 4410. 4430, 
44:!0, 44SOI 

2mb .. ·---·--.... ....92 
4mb ........... _ .......... 168 

lli'1l =1;.n:~ 11..~ 1 ~ 
314' .28 NI 1024x768 .. ..$219 
515' .28 NI 1280x1024 .... 325 
7 17' .28 NI 1280x1024 .... 559 



Our Family Tree is 

Auto Boot 
Commander 

The original AutoBoot; 
lets you monitor and 
operate multiple PCs or 
file servers with just one 
keyboard, monitor and 
mouse. 

Cybex Corporation 

Personal 
Commander 

All the features of the 
AutoBoot in a smaller; 
more personal size. 
Measuring under 8" 
across, the Personal 
Commander is perfect 
for the desktop. 

4912 Research Drive Huntsville AL 35805 USA 

(205) 430-4000 (205) 430-4030 fax 

Out! 

lhe most streamlined 
member of the Auto­
Boot family. At only 
1.75" high, the Slimline 
Commander can be 
fitted easily into your 
computer rack using a 
minimum of space. 

An 

AutoBoot 
Commander 4xP 

Adds multiuser; multi­
media & multiplatform 
capabilities to the 
Commander line; up to 
4 users can access 
multiple PC, Mac & Sun 
computers from one 
central location! 

.II 
COME SEE US AT 
COMDEX Canada Toronto 
July 12-14 1995 Booth #2209 

Compa ny 
PC Is a registered trademark of lntematlonal Business Machines Corporation. Mac Is a registered 
trademark of Apple Computer. Inc. Sun Is a trademark of Sun Microsystems. Cybex. AutoBoot. 
Sllmllne, and Commander are trademarks of Cybex Corporation. 

Circle 149 on Inquiry Card (RESELLERS: 150). 



WE ACCEPT PO'S 
FROM QUALIFIED FIRMS 

CACHE MEMORY ,,.. 
19.00 

. ... 
"" '·"' 

11.00 
11.00 

lftl 1$Jtl .... ,, ... 6.00 5.50 
a.oo 1.00 

14.SO :!~fl.JV) 
900 1.00 ...... 9.00 l.CIO 

""" """' '·"' 5i.OO 
1.00 e.oo 

39.00 2'11 .00 

Individual D·RAM Chips 
Mfw.TRll• • .WU '"" 3900 ----·- DM '500 l ""C'll "' ·~ ... ... DM 7'00 ...... ~,. nJIO '"'' I021J.XL 3900 1Yip1 a:.5· "'" 

,,.. 
"'" ;.. 15W.;1'Q°" • 

,,. .,, ... 9038M6DX 39.00 
~ 415brc • . .. ... to38NOOX « .00 

=~ : "' ''" =:=~ 
3900 

"" "" ... '""' """""' 
,,., ,.., u. =~=All 6'.00 

""' "' 
, .. tn 6900 

"" in ;,, ktld16SX 2'.00 

"" ""'""" 2'.00 &.16Sll.I n oo 
~ll~lf· '"" '"' lowtSfpr1etonnetMrdtiwctipS 

CYRIX DRXI 386 to 486 Upgrade 
OockDoublu 

DIMM MODULES 
.................. 1~ 

SIMM MODULES (Add $5.00 for SIPP) - - - ,.. -"'" 10.00 100 

:=::pg::1 '8.00 .. oo '2.00 .. oo 
0 .00 '800 '3.00 noo 

41kQ i g 15400 149.00 139 00 
'~ • 9(id'isll !tl.00 

72 PIN SIMMS (EISA), EDO 

AST MEMORY 

ZENITH MEMORY MODULES 
MODEL AMl , UPGRADED 
ZJ86r.J3, 25. 20. XlE 1Mf0 
Z386."33, 25. 20. 33E. 48&25E •Mei; 
ZJl6SX 2""" 

IUD , PARTf 
2AJBOOME 
2A3800MK z-ms-1 mod\lln 

MAGNAVOX 

·-'"' 39.00 

l:l'l.l 
NI~ .... ,. 
''"' """ ..... 
"' "''" "'"' 11C900 

"""' m., 

111.CIO 

l'!UC( 
59.00 

180.00 
119.00 

2861386SX-16, 386SX·20. 466SX·20 & 388-3.J 'l/v-e 72PIN SIMM: 
IMEG - 59 00 4MEG-1 8000 SMCG-3-4900 16ME.G - 65900 

310-539-0019 
FAX: 310·539·5844 

SECURITY WIU 
CAUWIHDOW 

NOWOPEH 

CAll 
TOUFRll 

BATTERIES 
* * CAU FOR NOTtBOOK ANO LAPTOP BATTERIES* * 

IBM PS/1, PS/2 MEMORY MODULES 
ll• P.UO lfO. """' .3700 

10<00 ...., .... ..... .., ..., 
""' 11HQ 

111.00 

""' ,,.., 
"'"' moo 

""' ..... 
"'"' "'"' 11&,CI) 

"'"' "''" IZJIJIO .... 

COMPAQ MEMORY MODULES - ............ .,....., , 
""' ---- -- IHIM-001 "'"' -~ 

..,_ 
116$11-Qrl "'"' ... ,.,, ,,....._ 
116)51<(!01 """' """' . lMIG(l= 
ll l6tt-001 77100 

"""""" . mm:: ""' •Meo U!llMI "'"' OesU'ro3M$- lliUtV U111Q (.olij 11>61)-(IOI "'"' ,'::Jf:: 11)1)1-(ICll Vl.01 
11-....001 ""' ....,,,,...,.. HI I..., 

Ill'" DnU'roM'lS( " ' ... pm1 i.. j~f::i 
~2115H,31Ul>Mro0. .!" .. .. •v ... .,... n1lrils. l ltmNQI .... •T- ""\..= "!ii 18!Ulll .. . """ =i:t.': "'' ..... .... ":! IOG'l-0::1 .... _ .. ,_ ... 

"'"' l ·:!MrQtr;iN 
~==: "'"' """""' f " .....,~:: "'"' 11JQIHID1 ,,., 

=.1:,1-~ ~ ""'" 1'911HIOI ,...., _ .. ,._, .. ..,, 
1'r*C now ::a """o H9fll-<01 ...... 
===:~ IDall 

....... 1""1>-<:01 """' '""!I.:: ::m:: """'" ""*-'•~. 1'2!1$ -Proiinu 416~. 0.J.~.4ff.COS 

= 
llU.2'~1 ) 16.GO 

::1=:: ""' fMlraclf'rotN&."'°'"WlU 175.oa 

I= 1'11U-OOI "'·'" ~-· ....,,· 14ilt$-O)I ,,, ... 
l•l»OCGI "'"' - 10 1• 1-00I n ato:i 

COMPAQ LAPTOPS & NOTEBOOKS 
lTE/?M ...... 1170lll.Q03 179.CXI 
LMMSllO .......... m12S-0J2 209.00 
lT£UTE.10.a.2'C -- 1217&002 20900 
lTEUTL®. 21.~ -- 1217'9<l00 3!900 
lf[UltJ20.25. ~ 16UeQ Mod-A ,,,,...... 70IOO 
lTtUTE~ ........... 141337-<m IOl.00 
lTE LITE '~ .......... 142ll7® 32100 
lTEUTf. 42SClllC'2YJ25l 16MtQ Uodlil U?JJ7-<IO' 619«1 
sumo '""" ..... 110137.Q;)I 1 .. 00 
S!.T/311 ""°"""' 111l0HI01 IOIOO 
S!.11385 .......... ,,......, lltCl:l 
c.oac.rio.trrau .... 1U7i0-0:)1 1 .. 00 

""' 1UTICMXJ2 3'3.00 
! (;Meg IU 1t0-«)3 6W.OO 

ConfUl1320.32S '""' l l~RHIOI ... 00 .... 13a4D&<J()I 1!9.00 ..... l lt4K{IO\ "'"' Codln"00. 410 . ....,.,...,,,...., ,...,..... 
C:ont:lu .cm. tmi:. "15CX ..... 1 .. .00 ..... l39.00 

'""' &W .00 .... 1 .. 00 - "9.00 

22825 Lockness Avenue • Torrance, CA 90501 

SECURITY WILL CALL WIMDOW MOW OPEMI 
MO SURCllAIGE FOR MC, VISA At I DISCOVER 

TOSHIBA LAPTOP MEMORY 

NOTEBOOK, LAPTOP MEMORY 

PCMCIA VERSION 2.0 ~~"t:::,':'t!a":k~ 

.... 
11~ :~ ~ 
- 1&? -

13S 'H 
: l~ . I 
. ' ... 

-
1H 15 

. "' ., 
- !9 ll9 

: :~ : 
: m : : : m . ,,, 
. ·a • I 
• I 

:a 

: !ii . ll! 

~m 

. ,., 

. .,, 

1'111Cf ... 
"' m 

"' ... 
"' "' .,. 

H.P. COMPATIBLE FONT CARTRIDGE 
·············-············-99.00 
Pl ····-··-.. ··-...... 99.00 
. .• ··-···-· 105.00 

'[ l"'. 143 

Prlca & AYlii.billty mAB. SUbject to a..n,c Mon-Fri, 8.-00 a.m. to 5:00 p.m. PST 
1985 Wlu-t Hotlcc Sat. 10:00 1.m. to 11.-00 noon 

Clrcle 166 on Inquiry Card (RESELLERS: 167). 



With the backpack quad-speed 
CD-ROM drive, you're one cable 
connection away from a world of 
mu lt imedia business advantages : 
Plug it into your PC parallel port 
to access a universe of CD-ROM 
titles. Take it with you for portable 
data retr ieva l . Or share it with 
other PCs. 

. 

Mic:ra5alutian!i 

Call Toll Free - 800.295.1214 

Na compatibility prob lems with 
virtually any IBM-compatible PC­
W indows , DOS or OS/2 . N o 
taking your PC apart to install this 
quad-speed drive. Just plug it into 
your PC pri nter port-plug your 
printer into the backpack . A simple 
solution from the backpack family 
of ta pe, diskette and hard drives. 

NOW AVAILABLE WITH 16-BIT BUILT-IN SOUND OPTION! 
132 W . Lincoln Hwy. DeKalb. Illinois 60115 • Telephone 815.756.341 l • FAX 815.756.2928 

Circle 156 on Inquiry Card (RESELLERS: 157). 



Growing Your SoftViare 
Business Can Be Puzzling ••• 

PiracyProtection l SoftwareRental 

Introducing The ON Bu n™ For Your Software 
Now you can protect your software by All Buttons contain a unique 64-bit serial number: 

rontrollJngtherighttouse. ® DS14201D Button": ~ 051425 Muhi Button": 
Buttons are microchips packaged in coin-shaped, # Basic sec.u rity. 2K bits of RAM can protect 

stainless steel cans that contain critical multiple applications. 

information to make your ® 0514~UniqueWareButtori: @ DS1427TuneButton": 
software run. II :. ~~~.~~ ~n~~4bn -tim _ ltp 4K bits ofRAM, al<_mg with a 

write.pages. ' e e tamper-proof real time clock. 

BuHons tie togethe• the -pieces of your business puzzle. 

DALLAS 
SEMICONDUCTOR 

Dallas, Texas 75244-3292 + Te1: 800-258-5061 + Fax: 214450-386<) 
Circle 163 on Inquiry Card. 

Direct 
Light pen 

Input 
On-screen 

.... - .... design technology 
- 11489 Woodside Avenue 

Santee , CA 92071-4724 
619 448-2888 FAX: 619 448-3044 
E-mail: 73650.443 @compuserve.com 

194 D YTE AUG U ST 199 '.'i 

Cursor control at its 
optimum, with single pixel 
resolution and smooth 
instantaneous tracking. Input 
as natural as pen to paper. 
Light pens can work 
independently or with a 
mouse. Design Technology's 
light pen systems operate on 
DOS*, Windows*, NeXT* and 
selected UNIX* platforms. 
Evaluation systems 
offered. Ask about our 
quantity discounts. 

AVAILABLE NOW FOR 
WINDOWS NT"' 

I Call today 800 945-7367 I 
'Trademarl<s of lheir respective companies. 

Circle 164 on Inquiry Card. 



u11 and awav on the Information· 
ONLINE NAVIGATION 

TRAFFIC INFORMATION 

11-- .. ·-i 
EMERGENCY SERVICE 

II-~. I 
ONLINE SERVICE 

11-·--I 

Hl11hwar1 
Mobile Assistant I™ 

- a multifunctional device for mobile communications, traffic and information 
management. It brings together all the latest technology such as radio 
modems, satellite navigation and computer power to give you the best service 
you can expect. 

Mobile Assistant I™ is intended for professionals in areas such as: 
Freight Carriers • Field Service Organizations • Field Sales Organizations 
• Rental Car Agencies • Police- and Fire-Departments • Emergency Road 
Service • Hazardous Materials and Security Transports • Public 
Transportation Systems. 

0 Wireless Communication Computer 
0 GPS, Computer, Modem 

FLEET-MANAGEMENT 

llik:rl 
ELECTRONIC TOLL COLLECTION 

Ill:., .:1:: I 
llM. - NX 

0 Just &-Keys 
0 Car Radio Size 
0 Supported Networks: MOOACOM/AROIS­

MOBITEX/RAM - GSM/COPD 

comm@~™ 
SOLID COMPUTER CROUP 

Germany Headquarter: Bruckmannring 32 • D-85764 DberschleiBheim •Tel:+ 49-89-31 57 19-D • FaH: + 49-89-315 91 46 •USA: Tel: 1-BDD•784•RAID 
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--·----·· ,_....__.._ 
~ ....... ~.,__;;;111- ......... '* 

First PowerPCs 
Appl•._ Pow ... M.clntou. ~ 
IDM'a l"oWN ....-.on.I Syatemta 

l1l:Dlll:llD 

11111---­..,.,_ ... ........ -­= Cl'UW.,.. --­.. ascttasn 



Business Week 
Aerospace Daily 
Airporls 
Archilectural Record 
Aviation Daily 
Aviation furope 
Aviation Week & Space Technology 
Biotechnology Newswatch 
Byte 
Chemical fngineering 
Coal Tech International 
Coal Week 
Data Communications 
flectrical World 
flectric Utility Week 
fngineering News-Record 
federal Technology Report 
Hazardous Waste Business 
Independent Power Report 
Industrial fnergy Bulletin 
Inside fnergy/with federal lands 
Inside f.f.R.C. 
Inside N.R.C. 
Integrated Waste Management 
lAN nmes 
Modern Plastics 
Nucleonics Week 
Open Computing (lormerly UnixWorldl 
Platt's lnterna1ional Petrochemical Report 
Plan's Oilgram News 
Plan's Dilgram Price Report 
The Physician & Sportsmedicine 
Postgraduate Medicine 
S&P's fmerg ing & Special Situations 
S&P's Metals Week 
S&P's Review ol Banking & financial Services 
S&P's Review ol Securities 

& Commodities Regulation 
Securities Week 
Telecom Strategy lener 
Utility fnvironment Report 
The Weekly ol Business Avia1ion 

And More . .. 

You have it all, word for word. You're cormected to an unabridged electronic library containing 

the full text of ai.1icles exactly as published, except graphics, in McGraw-Hill magazines and 

ne-.vsletters. And, best of all, because it's from McGraw-Hill, a leading international multimedia 

publishing and infonnation sernces company, you get unparalleled excellence and reliability 

of content 

You access it fast and easy. You can search the entire McGraw-Hill database (over 50 of our 

leading publications) faster with more user-friendly ease than any other text There ai·e no 

rnmbersome preliminaries ... you get right into your hunt for infonnation about companies, 

people and products on any topic. 

And now you can make the infom1ation-tich cormection to McGraw-Hill Publications Online 

today. For more infom1ation and our latest, complete list of publications, contact Andrea 

Broadbent at (6(}CJ) 426-5523. Or fax this coupon to (6(}CJ) 426-7352. Or send it to the adclres; 

on the coupon. Now Available 
C on 

D-ROM 

Available online through 
•Dialog® • NewsNet® •Dow Jones News/Retrieval® 
• Lexis/Nexis® • F.T. Profile (U.K.) 

McGraw-Hill 
Publications Online 
Princeton-Hightstown Road 
N-1 
Highstown, NJ 08;20 U.S.A. 

0 Send me the complete list of your 
publications online. 

l\ainc 

1itlc 

Company 

Address 

Ciry 

0 Send me details on The McGraw-Hill Energy Library State 

THE McGRAW-HILL 
ENERGY LIBRARY 

PRooucEo er 

SllVERPlATTER 
INFORMATION 

produced by SilverPlatter information. -------------
Zip/Postal Co<le 

Country 

Tel. BY 

..., 

L--------------~-------------



Clrcle 158 on Inquiry Card (RESELLERS: 159). 

Cs// today for free catalog 

• Print servers 
+ Data switches 
+ Keyboard/video control 

800-333-9343 

with a Rose keyboard monitor switch 
Streamline your computer r0om by reducing excess equipment. 
Access upJ<i2S6 CPU's from a single keyboard, monitor, and 
mouse. ServeView is our best-selling switch, has every feature 
you can imagine, and installs in minutes. Compare price, fea­
tures, perfurmance, quality, and support and you'll find Rose 
can't be beat. 

P.O. Box142571 • HOOSTON, TEXAS 77274 Call us to discuss your application ~) ROSE ~3 ELECTRONICS TEL 713l933-7673 •FAX 713/933-0044 or to receive your free information kit. 

Encore, Orchestra! The Fat Lady Sings Tuba! Tuba! Tuba! 
"It ain't over 'ti! the Fat Lady sings". TubaU NEC lllS tlEWSON.t 

And for makers of 15" & 17" monitors for g;, OX11f m 
PC's, she's now waiting in the wings. 

Oi!Plttil 0.28 0.28 0.28 0.28 
She's singing about the edge-to-edge 

display, Energy Star compliance, l!WmnRudub 2CW 1024 1200 l2&J 
IS09001 quality certification and iNCG!ntttictd) x I l l 

two-year limited warranty that comes with 
2CW 168 IQ24 !all 

each Brass Series monitor. The Tuba Tapuo.\lllCCll&ol YES llO NO ITS 
won CD-ROM Today magazine's Ultimate 

li/Rala6111Clll&ol YES ITS ITS NO 
Upgrade Award and was recommended 
by PC Magazine and Byte. ~tib!C111&ol YES YES YES YES 

She's singing about the fact that 
Crier BWct Cai&ol YES NO IO YES Orchestra monitors have among the 

highest out-of-box reliability rates in the CiaTe!\l!fllirt YES NO NO YES 

industry. Cm~o/ 

And she's singing about our new ~ltt YES l'ES P.lmll llA,qTI.U 
French Horn II 15-inch and Tuba I! tlll~ols 

17-inch displays, which have on-screen 
C\i.sa1111C-Onllo& YES NO HO YES controls for all geometric parameters like 

pincushioning, trapezoid and tilt/rotation. llS.RI. $799 $1045 $199 $945 
Not to mention their adjustments for color 
balancing and color temperature. 

~£~ Listen to the Fat Lady and call 

• Orchestra at (800)237-9988 for more 
information. Technology in Concert 
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PC PRODUCTS 
AND ELECTRONIC 

COMPONENTS 
CALL US 

TOLL·FREE! f 
1 ·800·538·5000 

Couple up to eight 
1 OBase T twisted pair 

' lines using RJ45 
connectors instead of thick and 
thin coaxial. 1 OBaseT operates In 
a star topology to protect you 
from complete system crashes. 

Convert your VGA output so 
that you can connect to a 
big-screen TV or other NTSC 
monitor or videotape a pre­
sentation using your VCR. 

Not sure whether VESA Local Bus or PCI Local Bus Is right for 
you? These motherboards support both 32-blt bus standards 
and accept up to two VL Bus cards. 
• 75MHz, 90MHz or 100MHz Intel Pentium Processor with 

16Kb Internal cache memory; Optl chip set 
• RAM expandable on board to 128Mb, with 4 SIMM sockets. 

using 1 M x 36, 2M x 36, 4M x 36 or BM x 36 70ns SIM Ms in 
multiples of 2 (OKb installed) 

MCT-M586-75 iSMHz vero 10·• 
MCT·M586-90 90Mllz version 
MCT·M586-100 lOOMHz version 
SPECIALS FOR BYTE CUSTOMERS ONLY! 

Make your Pentium 
processor run cooler with 
this specially designed tan. 
It features easy snap-in 
installation so you don't 
have to remove your CPU from the motherboard. 
• For 75, 90 and 1 OOMHz Pentium processors 
• In-line adaptor powers from your floppy drive 
P54C·FAN .............................. ..................... .. ................ $29.95 

Using low-cost Quarter Inch 
Cartridge (OIC) technology, 
these drives provide a 
proven way to create reliable 
tape backups. Includes software. 
• PC-compatible 5·1/4' internal 

half-height drive 
• Reads OIC-40 and reads/writes QIC-80 

formatted tapes, including extended length 
DJ.35C .. .. ............... .. ............ ............ .. .... ...................... $149.95 

·Note: Maximum tape capacity using data compression 

JDR Price Guarantee 
If you purchased any item from 

JDR Microdevices In the last 
30 days and we 've lowered 
our price, call us with the 
details and we'll promptly 

refund the difference 

P11t1 
1MX9·80X~ 
1MX9-80X3• 
4MXHOX9 
18MX9-7DX9 
'1MX36-7D 
2Mxal-7D 
4MX36-70 

1Mx9 
1MX9 
4MXll· 

16Mx9 
1Mx36 
2Mx'36 
4Mx38 

&Ona 
sons 
eons 
70ns 
70na 
70ns 
70ns 

Sf MM 
SIMM 
Sll,IM 
SIMM 
SIMM 
SIMM 
SIMM 

Price 
44.95 
:t&.811 

159.1111 
599.DO 
18U5 
8711.911 
5111.DO 

BYTE :1.99 



Bar Coding • Communications/Networking 

Videx manufactures portable, 
durable, and programmable data 
collectors for applications such as: 
• inventory • warehousing 
• security • asset tracking 
• fie ld inspections 
and virtually any application 
requiring data collection at lhe 
work si te. 

Cast-metal cases protect the 
products and allow them to 
work reliably in harsh 
environments. Each is 
designed lo fit in the palm 
of your hand. 

Call for a free 
information kit today! 

'~ 5S55il 1105 N.E. Circle Blvd., Corvallis, OR 97330 
LJ @4 503-758-0521 • Fax 503-752-5285 

Circle 189 on Inquiry Card. 

Just Watch ~f111::t 1~ 

-~. ~.:::--- Wil 

It Create r::,4!> ~ -'~ ~ 
W Ith F v I . ~ ~· , ea or 1ou. ~· ~ 
Earn 1bou51rnds of dollars monthly wi th your a DemoSourcc Voice Venture. Use it to 
market a tnlking cla..sificds for real estate, rcstnurants, or dating, rent pocket pagers. cell 
phones. or operate a pay-per-call service using credit cards or a 900 It. 

Stan Making Money, Call 24·hrs 

800.283.4759 
lnl'I 602.922·5500 Fax 602.922.5572 

Circle 230 on Inquiry Card. 
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Communications/Networking 

CONTROL 
ALL YOUR SERVERS 

MasterConsole® 
Save space, time and money 

• 2 - 64 Computers 
• Any mix of PCs; 

PS/2 & Serial Mouse 
• Add Mnc & Sun 

• Keyboard/Mouse Emulation 

• AUTOSCANT" 

• Fronl Panel & 
Keyboard Selection 

• Remme Access to 150' 
• Desktop or 

Rack Mounl a 
CALL TODAY! 800-RCl-8090 x 71 RCI 

RARITAN COMPUTER. INC. (908) 874-4072 Fax (908) 874 ·5274 
10-1 Ilene Court, Belle Mead, NJ 08502 • sales@raritan.com • http://www.raritan.com 

Jll-1> \ y :\IO:\E\ II \Cid a \IH:\TEE Fl I.I. 1-\ E \R \\ \IUt \ N n · 
See Us at CO~WE.X Canoda, Booth 117646 • See UJ ot EntttFris< CompuOnc ChlaolJO, Booth 11254 

llITTRNATIOHAl Frau: (33) J.64 67 64 67 Ger.my: (49) 110-522-1222 lroltmd: (353) 1-454-0519 
Italy: (39) 2-66100541 1....., (11) 3·32SS· 1517 Kono: (12) 2-412-5775 

Ntlbtrlands: (31) 10-4423313 5wtdtt1: (46) 020-711150 5wltmland: (41) 22-7532200 
UK: (44) 244·520222 or (44) 344-424-333 RO TaJwa: (116) 2-211-1117 RO l1ropt (31)· 10-4516-673 
INTERNATIONAL RESEWRS INQUIRIES WELCOME -CONTACT RCI (908) 874·4072 

Circle 199 on Inquiry Card (RESELLERS: 200). 

Rhetorex 
Voice Processing boards 

make CTI a reality. 
If you're asking "what ' s 

crr:· you're missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC­
based computer appli­
cations to the telephone 
network, providing voice/ 
fax mail, interactive voice response, voice/ fax servers 
and more. 

Interested? Maybe you' re already developing a CTI 
applicat ion . Then it's time to discover Rhetorex.'" 

For the best value in CTI technology-from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform-give Rhetorex a call. And start making 
CTI a reality today . 

•
• • 

. 

I 

••••••• 
Rhetorex, Inc., 200 E. Hacienda Ave .. Campbell, CA 95008-6617 

Tel. (408) 370-0881; Fax (408) 370-1171 

All Lrademarks identified by the ™ symbol nrc trademarks of Rhctorcx, Inc. 
All other rrndemnrks belong to their res pective O\\'TICl'S . C> 1993 Rhclorcx. Inc. 

Circle 186 on Inquiry Card. 



Communications/Networking • Computer Systems 

LET YOUR COMPUTER DO THE TALKING! 
Integrated 

Voice/ Fax Mail 
I Automated Attendant 

I Unlimited Audiotcx 

I Voice Mall 

Integrates major voice/fax appUcatlons plus 
program control Into one fuU.fcaturcd hlgh 
performance software. PC-AT/ 3116/486 based. 
Menu driven. Easy to use. Pull support for 
Rhctorcx, New Voice, Dlaloglc, Blcom, Plka, I Talking Yellow pages 
rn and lnlcl voice and fax hardware. Suppons I Telemarketing 
up to 32 voice Uncs and up to 8 fax Uncs. 
ll :inln :ir" +Software KiL' $ 59 5 I Fax Mall 
l 'nln: UnL~ kit 'ttar1-S at 

Fax-on-Demand lines: 818-368-4566 or I fa."<-0n-Demand 
818-368-8848 

S. 'f h S ftw • Fax Broadcasting 1gma ec o are 
Tel: (8 18) .~68-6132 fax: (8 18) 368-7859 I Date/ Party lines 
10801 Bismar('k Ave., Nonhridge, CA 91326 USA • Int'( Call Back 
(Rcsdlcrs/Dcalers/OEMs/Privatc labels arc welcome) 

Circle 194 on Inquiry Card (RESELLERS: 195). 

GET THE MESSAGE - OR ELSE! 
+ Voice Mall 
+Auto-Attendant 
+ Fax- On - Demand 
+ Packages from $295 

1 ·800-685-4884 
(ll;liloper /OEM pat1:a9es milalt.e) VISA - MC - AMEX - COO 

Don't trade your life for a lost menage! 

r~~!f~~:ff.~1!J:X~g~~}'!£ 7iF 
Circle 188 on Inquiry Card • 

. · ,'~~~ ST*RVI EW --
control up to 216 Servers 

with just 1 Monitor, Keyboa rd, and Mouse 
• Supports SVGA, VGA, and Multisync Monitors 
• Pushbutton or keyboard CPU select ion 
• Rackmount bracket available • Autoboots CPUs 
• Cascadable 

Model SV621 
Controls 6 Serven 
$149.00 • 110 VOLT CSA/UL 

USA/ Canada: 800-265-1844 (ext. 231) 
Fax: (519) 438-6555 / lntemet E-Man: startech.comouterOonlin6sys.oom 

Star Tech 
({)\IP\J1ll~ 

USA • Cvl.>cb • UK • 
G<""'"y • Hong Kong 

Europeennn11m 11Jon1I Dlt lrlbu11on 
UH Fax or lntemet 

or Calt:(519) 438-8529 (oxl.231) 

VIU/Mestareerd/Amerlcan ExpreH 

Circle 216 on Inquiry Card (RESELLERS: 217) . 

XT CPU card. NEC V40, 1 MB Dram, Sram, Flash, 
Pcmcia, 3 sr1, 2 par, modem, AID. $129 up 

K&e AT (F8680) battery operated CPU with 2M Flash, 
Sram, CGA contr., Pcmcia, 3 srl, 2 par. $249 up 

PC-In Complete system wtth KS·9 CPU, 256K Psram, 
a -Box 192x128 LCD, 53 kypd, 1 sr1, pwr sup, box. $399 

KILA ~~ ~g~~=~~~; 
Circle 181 on Inquiry Card. 

Computer Systems 

.·Excel/en! Air Flow & Cooling 

. ~, Enc,IQaurea 
from·$30i!J 

Monitor: 
10" Super V~A 
Color frOm $650 

.Keyboar:da: 
Drawer; Sffelt& 
Pane/Jrom $85 

" ·.t1ccepts Most•MolherboardS)lnd Passive BBCikplanes 
Rac;f & Desk Models Up to 20 S(qts . fl~,, MocJ~IBI &ilj.~lnJ$Pn 
200/ 800 &·400 Walt Supplies, UL, CSA. TUV . Made'in.U.S'A. 

~ 

INTEGRAND 
~= R I SEARCH CO R P 

8620 Roosevelt Ave. • VISalia, CA 93291 

209/651-1203 FAX 209/65'1-i353 - . 
1:...-··----· 

perv·1&1•386'466Prlnti<Jm" Into/ • Dtfvoundp•trpAerboaldsnorilt;l<Jded. 

Rackmount Solutions 
RACKMOUNT COMPONENTS - QTY 25 PRICING 

Raciunount Chassis 19"x7"X1T $13t 
Rackmount VGA Monitor S53t 
Rackmount Monitor Shelf S 113 
Raciunount Cherry Keyboart! Orawer S200 

RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS4860X2·66 EISA St593 RMS486SX·33 S915 
RMS4860X·33 $1136 RMS386SX·33 $665 

RACKMOUNT CHASSIS - 15 Models up to 20 Board Slots 
SLOT CPU BOAROS - EISAASA 486, 486SX, 386, 386SX 
RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUllT KEYBOARDS - High Quality Cherry KB 
RACKMOUllT SWITCH - Video/KB up to 12 CPUs 
RACKMOUllT CABINET - Modular from 21' to 95· high 

Exctusiw International Olstrlbutor Program now Available 

~~·~~~-,· llAllE'I 
TECHllOLOC'Y lllC. 

2468 Armstrong Street, Livermore CA 94550 
(51 0) 447-2030 FAX: (510) 447-4559 

Circle 191 on Inquiry Card. 
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Data Acquisition 

Industrial PC Solutions 

Data Acquisition 

Call 800-800-6889 to 
receive a FREE 100-
page Solution Guide for 
your OEM or system 
integration needs. 

AoVANTECH .. 
750 E. Arques Ave. 
Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 

Circle 173 on Inquiry Card. 

8 BIT, 250 MSPS AID Card 
..J 12 bit, 60 MSPS AID 

..J B bit, 250 MSPS AID 

..J Up to 16 Meg Memory 
Drivers In C, BASIC, 
Windows DLL, LabVIEW, 
LabWlndows CVI 

·CSLITE 8 6it,.40 MSPS $595 • 
I c s2so ' 8 bit, 100 MSPS '$3500' 
, q212.5 8 bit, 2So MSPS 54995 
·c s1012 12.blt, 20.MSPS 54~95 , 
CS8012 12: bit, 60 MSPS $899S • 
~.S~""°!!'"~~""!'~ 0 

Gage Applied Sciences Inc. 
5610 Bois Franc, Mootreal. QC, Canada H4S 1A9 
From outslclo North America, call + 1·514·337·6893 
Fax: (514)337-8411 , BBS: (S14) 337-4317 

Circle 175 on Inquiry Card. 
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Data Acquisition • Disk & Optical Drives 

The Intelligent Solution For Data Acquisition 

DAP 3200e™ Data Acquisition Processor'"' 
Analog 1/0 lo 769K samples per second On·boanl 486: SX. SX2. DX2, or DX4 
Digital 1/0 to 1.6M samplos per second Real-Time Datafl<quisition-IV'mdowsor OS/2 
Up to 512 analog inputs on one DAI"" Real-Tune ProressControl-IV'mdo..,.orOS/2 
Up to 128 digital inputs on one OAP On·boanl FFT. FIR. PID. 
Up to 66 analog oulpuls on one OAP and more MICROSTAR Up lo 1004 digital outputs on one DAP VBX Custom Control 

206-453-2345 I fax 206-453-3199 
info@mstarlabs.com 
http://www.mstarlabs.com/mstarlabs/ 

2265 l16U1 Avenue NE 
Bellevue, WA 98004 

Benefits: 

Mlcropower, Ultra Small 
, . Data Acquisition 

AdcDongle12A 8 Channels $?,Cl 
Special Factory Olrect Price ..., 

•PC Serial Port DB25 Interface 
•Self-Powered Model, no batter ies 
• 12 bit 1 Ous AID , Linear PCM, 4V FS 
• 1 to 64 Channel . 4·20mA Input models 
•Latest ICs, Surface Mount Technology 
• 8 Channel Waveform Viewer/Editor $75 
•DOS Libraries+ VB DLL $15 and up 

Circle 187 on Inquiry Card. 

• Improves SCSI Bus Performance 
• Less Errors; More Rel iable Data Transfer 
• Diagnoses Problems • Analyzes Signal Oualitv 
Features: .. 
• Active Regulation . 
• Status Indicators • Gold Contacts Optlonal 

Remote Disp lay 

From: SCSI Vue™Gold 
$39 . . bl D1agnost1c Ca es 

Benefi ts: 
• No Loss Of Important Data 
• Faster Performance • Test Cable Integrity 
Features: 
• Diagnostic Indicators • Large Ferrite Filters 
• Triple Shielding (Unique Cable Design) 
• Double Gold 20u • Plated Connectors 
• Extra Heavy 26 Gauge Wire 

SCSI Vue'" Teflon 
Internal Cables 
Benef its: 
• Less Errors, Ult imate Performance 
• Silver Wire Improves Signal Quality 
Features: 
• Perfect 90 Ohm Impedance Match 
• Triple Pronged Connector With Gold contacts 

The SCSI Solution 
Company 

3101 Whipple Rd .• Union City, CA. 94587 
Ph: 510-471 -6442 Fax 510-471-6267 

Circle 196 on Inquiry Card (RESELLERS: 197). 



Keyboards • Lan Hardware 

REMOVABLE STORAGE MODULES 
FEATURES & OPTIONS: 
> ~l!PPQrts most 3.5· hard 

i:lflVeS 
> IDE, or SCSI interfaces 
> Hot removability 
> Key lock ON/OFF security 
> Fan co0fing option 
> Bullt-in SCSI ID selector 

sWitch option 
> Ruggedized aluminum or 

low"COst plastic version 
> Power/Drive activity 

LEDs 
> Patent pwtected 

> is· rackmount keyboards 
> lU or 1,75° space 
> 25models 
> Full travel and membrane 

types 
> IBM PCXT/AT, PS2 

compatible 
> US-and Intl. versions 
> Spring-lock front panel 
> Serial output 16mm. 2 

butt0n trackball 

Call Elma at 
510-656-3400 

Clrcle 201 on Inquiry Card (RESELLERS: 202). 

CUSTOMIZE YOUR KEYBOARD 
• Custom Key lmprlntlne • all brands! 
• Custom Colored keys for JB~ D~ 
W~ Key Tronic:9, Ci~ and morel 

• Custom and stack keytop 1'bel kits for 
11>ftware support & languages. 

• Full color keyboard templates made to 
your exact specifications. 

• Word Perfect Keyboards. 
• Cyrillfc, Arabic, Hebrew, etc. Keyboards 

CUSTOM HOTLINE 800 937-1337 
from the leakr in Keyrop Innot.alions"' Dept. BYTE, Z60 Justin Dr. 

Cottonwood, AZ 86326 

0 520 634-7515 
CORPORATION FAX 520 634-4620 

Circle 178 on Inquiry Card. 

ANTEC ZERO DOWN TIME SERVER SOLUTION 
w/ Hot-Swap Redundant Power Supply 
18 Bay File Server Case 
• 8 Open Drive Boys 
• Removable Motherboard Rock 
• 3 Syslem Cooling Fons 

Ill Hot-Swap Redundant Power Supply 
•Load-Shoring Design 
• Power Fault Alorm/LED/Sigool 
• N+ l Redundancy 
Also available other Server & RAID Coses 

~\~~!~~ 
2859 Bayview Drive, Fremont, CA 94S38 
1510) 770-1200 ext 313 Fax IS10) 770-1288 

Laptops & Notebooks • Memory/Chips/Upgrades 

SIMMVERTER TM 
Save $100s in memory when upgrading to newer PC Systems! 
SimmVerter111 converts your old 30 pin SIMMs to 36 bit, 72 pin connector SIMMS ... 

... for only $19 * 
ti Conwrts four I~ SNMs 10one1r.tlx36SllM (4MB). 
ti Conwrts loor 4t.llx9 SIMMs ta one 4MBx30 SMM (16MB). 
ti Guaianleed ta W1)f1< In any sys1llm Ul5log 36 bll msnory. 
ti Woo1cs along wth 01her 361111...S MR 32 bll SMMs. 
ti Up11>4adajlCl!BClllbe~lidebyside. 
ti 4 models to dloase lrorn 11> 111 any $JSl!f1l 
ti Patlnted and designed In Ille USA. 

To Order call 1-801M40-746& 1IQtOIJQ',K. 
197U Lowney WI'/ 

San JOse, CA 95131 
OEM, dealer & distributor Inquiries welcome I Ph. 40&937--0380 

• Price oet actirm; Add SS tr7 sNr>!*>9 am hadlQ ard ... tax Wlaa IPllbl>lt. FIX. 401Ml37-41381 
Clrcle 214 on Inquiry Card (RESELLERS: 215). 
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Multimedia/CO-ROM • Programmable Hardware • Security 

Bright color. Bright price. 

$1,199. 

-

. •. The New BOXLIGHT ColorShow 1200 
Projection Panel. Call now and order 

our brightest true-color LCD 
panel at the special intro­

dutory price of only 
$2,299. It's an 

unbeatable value­
guaranteed. 

• Compact & portable 
+ 640 x 480 resolution 
• PC and MAC compatible 
+ Free remote and cables 

Call Today 1-800-76~-5757 
Circle 207 on Inquiry Card (RESELLERS: 208). 

ADVANCED ENGINEERING COHaPTS, INC. 

Circle 210 on Inquiry Card. 
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Tape Drives • Communications/Networking 

la Tape Solutions [ala 
• 9TRACK 

• 3480 • 3490 • 3490£ 

•LIBRARIES 

Qua/star Corporation 
6709 Independence Avenue 

Canoga Park, CA 91303 

FAX (818) 592-011 6 TEL (818) 592-0061 
(800) 460-0680 

Circle 185 on Inquiry Card. 

BBS Software for DOS and OS/2! 
With PCBoard you can go online without going broke! 
You get all of the following for one low price. 

PCBoard Bulletin Board Software 
Internet EMail and Usenet News Gateway 
PCBoard Programming Language Compiler 
dBASElll + File Access (database & index files) 
Local/LAN and Remote/Modem Access 
Fido Technology Mailer & Tosser 
PCBMail for Microsoft Windows 
Credit Accounting System 
System management programs & utilities 
Free software upgrades for a full year 
Unlimited voice technical support for a full year 

Find out why PCBoard is the #I BBS Software WorldWidel 
Try PCBoard for yourself! 

call our BBS ar 801.261.8976 
or Telnerro 199.67.41.2 

r!JPCBoard® 
Clam DeVe/opment Compaf1Y. Inc. 
1'SO Soudi TOO hi!, Suitt JO}, Mutr•'I UUh 6'1 107·2171 

Call Now 800.356.1686 "~:;;~·~,~.::.7:.':;'.6,'.::~~~~~;~::;,,. 
Circle 206 on Inquiry Card. 



Data Acquisition • Educational 

Build Instrumentation Applications 
on Windows PCs 

The LabWindows/CVI Demo Disk is a free evaluation copy 
of LabWindows/CVI w ith an 88-page guide book. You can 

follow the instructions to build extensive Windows 
applications using GPIB, VXI, Seri al, and plug-in DAQ 

instrumentation. The demo guide i llustrates code­
generation techniques, GUI development tools, event­
driven programming techniques, instrument drivers, 

debugging and editing tools. 

National Instruments 
6504 Bridge Point Parkway, Austin, TX 78730 

(51 2) 794-0100 
(800) 433-3488 (U .S. and Canada) 

Fax (51 2) 794-8411 

Circle 183 on Inquiry Card. 

So You Wanna Be a CNE?! Conforms to Novell 's 
NEW CNE PROGRAM 
announced Aprll 11. 1995 ti1H4'4Ull¥'. . ~~-~ .. . - .-- . 

~ Train all your LAN managers 
for one low price. 

~ Study in the convenience 
of your home or office: 

~ Learn at your own pace. 

~ Save hundreds of dollars 
compared to live instruction! 

Six monlhs free on·llne support from 
live Instructor via BBS Included. 

CALL ext 28 

unne11 Educalion Centers 
50 South Main, Pleasanl Grove, UT 84062 
801·785·7900 ext. 28 

Circle 211 on Inquiry Card. 

Graphics • Programming Languages/Tools 

CGM 
for MS Windows 

The Computer Graphics Metafile is the ISO/ANSI standard for 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 
access to this technology. 

MetaPrint: The CGM printer driver for MS Windows. Is 
installed and functions as a standard MS Windows printer 
driver. MetaPrint gives you immediate print to CGM capability 
from any application that uses the GDI print function. 

HSlview: The CGM interpreter for MS Windows. Views and 
prints CGM and WMF files and also translates CGM to/from 
WMF. HSlview was developed for Microsoft for use with 
Word, Powerpoint , etc. and is available as both an enduser 
application and a developer DLL 

Besides CGM, EMATEK supports other ISO/ANSI standards. 
Based on the Graphical Kernel System (GKS) and Computer 
Graphics Interface (CGI) standards our.GSS graphic tools 
enable you to develop portable, device independent graphic 
applications. Call for an info pack today. 

Circle 203 on Inquiry Card. 
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Programming Languages/Tools • Windows 

Oa.u:CT 
MANAGIMI NT 
LABORATORY 

800-6789 .. 0ML ~~,iwrs:lti~,,,,~ 

Circle 205 on Inquiry Card. 

Got 

Fuzzy -Numbers? <'8 ~Oc 
Convcncional sprcadsheecs can'c 

cope wich uncercain or fuzzy numbers. 
Bur now there's FtiziCalc . T his 

Windows spreadsheet uses revolution­
ary fuzzy mach technology co achieve 
breakthrough perfo rmance. 

Call now fo r FREE information. 

800-4 72-6183 

FuziCalc .. 
T he Fuzzy Sprcnd•hcc1'" 

FuziWari, Inc. 
(615) 588-4 144 

Clrcle 204 on Inquiry Card. 

Windows 

Circle 192 on Inquiry card (RESELLERS: 193). 

Something Missing? 
Complete your BY'IE collection by ordering Back Issues today! 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Special 
Issues 

1992 1993 

111ndcnn ''2 ·--,J 
Por1AbW1y -,Z a&:aWrS...cr'J 
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1995 

... 
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Special Issues U.S. Deli\'CI)' $3.00 Foreign $ .00 
1'90-Present U.S. Dcli11'1}' $6.50 Foreign $8.50 Canad3 & Mexico $7.00 
All Issues prior to 1990 U.S. Deli1'CI)' $3.00 Foreign $4.00 

All chttks must be in U.S. funds and dra1111 on a U.S. bank. 

The above prices include postage in the US. 
'• 

Please indicate which issues you would like by checking(" ) the 
boxes. Send requests \lith payment to: 

: ' 
BYJ'E Back Issues, One Phoenix Mill l.ane, Peterborough, N.11 . 03458, 
603) 924-9281 

Charge: D MasterCard O Vl~ 

Card# 

Exp. Date 

Signature 

amc 

Address 

City 

State Zip 

. I 
D American Ex~rcss 

. J .. ·11 

- L· . , 
. "' ·,. 

l=LIJ Ii 

-1 _I I 
1• .. - ____...... ..... 
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~-.... _. 
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Beca use th e Exper!.!_ decide. 

All orders must be prepaid. Please allow four WL'Cks delivery. 



THE BUYER'S MART 
A DIRECTORY OF PRODUCTS AND SERVICES 

THE BUYER'S MART is a unique classified section or­
ganized by product category to help readers locate sup­
pliers. Each ad has Inquiry numbers to aid readers re­
questing information from advertisers. 
AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1 '/,.• 
ads can include headline (23 characters maximum), de­
scrip tive text (300 charac ters is the max imum 
recommended) plus company name, address, tele-

ACCESSORIES 

KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 

Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 

Boosts signals up to 600 leet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 

CYBEX CORPORATION 
4912 Research Dr .• Huntsvlllo, AL 35805 

Phone: 205-4304000 Fa x : 205-430-4030 

Inquiry 651 . 

SVGA Splitters 
Connect 2, 4 , or more monitors to your computer 
Bright and crisp prosenlatlon simultaneously 
on all monftors • Guaranteed 
Works with all VGA, SVGA, and RGB monitors 
Suppons 1280 x 1024 - MADE IN USA 
Special VGA oxtonslon cablos to 250 It 

phone and fax number. 2"x2'/." ad has more space for 
descriptive text (850 characters is the maximum recom­
mended). 

RATES (Jan. 1995) 
3-5 6-11 12 

Jiau lnues ln:an 
1 ad S731 $701 $61 4 DEADLINE: Ad copy is due approximately 2 months 

prior to issue date. For example: November issue 
closes on September 8. Send your copy and payment 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 
Mill Lane, Peterborough, NH 03458. For more infor­
mation call : Ellen Perham at 603-924-2598 or Mark 
Stone at 603-924-2695. FAX: 603-924-2683. 

2"11 '/M" 2 adsf1Ssue - 584 

3 ads/issue - 556 

1 ad $1,462 $1 ,402 $1 ,228 
2"12'~" 2 adsfissue - 1.169 

3 ads/issue - 1,111 

" .. " .. COL01 - Add $100 • " .. • .. 

BAR CODE 

Portable Reader 
* AA Battery Operated, 64K or 256K 

* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit Is EASY! 

* Double duty as Non-portable Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 

* 2 Built·ln Inventory Programs or create custom 

* Download tables and Pick Lists 

* Wand, CCD, or Laser Scanner Input 

* Serial Interface and Keyboard Interface 

* Reads 2015, UPC/EAN, 128, Code 39, etc. 

* 2 year Warranty on Reader & Wand 

* 30 Day Money Back Guarantee 

* 64K Complete with Steel Wand - $799 

* Small Size and very long battery Ille 

Worthington Data Solutions 

BAR CODE 

Portable Bar Code Reader 
>- Use as a PORTABLE, WEDGE, or SERIAL 

>- 9V Battery Operailon with Lithium Backup 

>- 2x16 Supertwlst LCD Display 
>- 54 Key Keyboard with Separate Numeric Keys 

>- Real·tlme Clock Supports Date & Time Stamps 
>- Reads all Popular Bar Codes (161ypes) 
>- Wand, CCD, Laser, or Serial Input Devices 

>- Built-In Program Genorator 

>- Create Your Own Custom Programs 

>- 6 Built-In Inventory Programs 

>- Up to 250 Programs Can Reside In Memory 
>- Create up to 250 Data Flies per Program 

>- Up to 250 Look-Up Flies In Memory 
>- Built-In Calculator 

>- Supports HAYES Compatible Modems 
>- 64K Memory with Data Compression 

>- 30-day $$Back Guarantee - 1 Year Warranty 
>- Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS HALL RESEARCH 
Santa Ana, CA 1714) 64H607 800•959•6439 3004 Missk>n Stroot • Santa Cruz, CA 95060 

408·458-9938 FAX 408·458-9964 800-345·4220 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685·6232 

Inquiry 652. 

BAR CODE 

Bar Code Readers 
For PC, XT, AT, PS/2, Macintosh 

and Serial Terminals 
* Attaches as 2nd Keyboard. no soltware changes 

* Reads 2ol5, 128, UPC/EAN, Code 39, etc. 

* External or Internal attachment on PC 

* Wand, CCD, Slot Badge, Magstripe or Laser 

* Supports DOS, Novell, UNIX, Mac OS, etc. 

* 100+ Conligurable Options 

* Supports USA & lnlemetional Keyboards 

* 2 Year Warranty, 30 Day$ Back Guarantee 

* Direct From Manufacturer 

* Top Rated by Independent Review 

* Complete with CCD Scanner - $624 

* Complete with Laser Scanner - $784 

* Complete Wand only Reader- $329 

Worthington Data Solutions 
3004 Mission Street • Santa Cruz. CA 9500l 408-458-9938 

800-345-4220 

Labeling Software 
For DDS and Windows with dot-matrix. LaserJet or 
Desk.Jet. Easy WYSIWYG design. Any tormaVslze. Mix 
big text. bar codes. and PCX graphics. Formats tor AIAG. 
KMart, Sears, MIL-STD, Penneys, WalMart . File Input. 
LabelRIGHT lor DDS-$279. LabelRIGHT lor Wlndows-

$295. 30 Day Money Back Guarantee 

Worthington Data Solutions 
(408) 458-9938 800-345-4220 

RF Terminal 
Communicates 2 way lo Serial Base Station from 
150-600 ft. Relay units extend range lo 2400 ft . 1 • 
16 terminals per base station. Keyboard, wand, 
CCO or laser scanner input. 16 Selectable 
frequencies. Small size and low weight - 12 oz. 
with batteries. Base Station - S740 
Terminal - $1 096 

Worthington Data Solutions 
(408) 45&-9938 (800) 345-4220 

Windows Bar Code Fonts 
Add ba r codes to a ny fo nt based W indows 
p rog ra m . Fo nts d esigned lor d o t m at ri x , 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128 , UPC/EAN and Code 39 inside your 
W indows program . TrueType fonts, bi tmaps 
and metafile support included. Only S199. 

Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 

FREE BARCODE CATALOG 
Full of barcode t ips and advice 

FREE BARCODE SOFTWARE 
Scanners from 549 

VISA 8QQ,478,8644 Otal«1-omt 
Abraham Technical Services 

11 O Hamel Road, Medina, MN 55340 

THE BARCODE SOURCE 

Inquiry 653. 

BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
>- Emulates Keyboard: Works With Any Software 

>- Data Appears as Keyboard Input 

>- Uses Enhanced Decoding Algorithms 

>- Accepts Wand, SloVBadge, CCD, Laser, 
Magnetic Stripe Reader. & RS232 Serial Input 

>- Reads All Popular Bar Codes (16 types) 

>- Reads HIGH, MEDIUM, & LOW density codes 

>- Auto-Discriminates Salween Bar Code Types 

>- Easily Programmed with a Bar Code Menu 

>- Over 140 User Conllgurable Options 

>- Daisy Chain Up to 96 Readers 

>- Supports NOVELL Networks 

>- Supports US & INTERNATIONAL Keyboards 
>- Direct From Manufacturer 

>- 30-day $$ Back Guarantee, 1 Year Warranty 

>- Complete Unit with LASER Scanner - $645 

>- Complete Unit wllh WAND Scanner - $299 

AMERICAN MICROSYSTEMS 
2 190 Regal Parkway, Euless, TX 76040 

(8110) 648-4452 (817) 571-9015 FAX (817) 685·6232 

NEW FOR 1995 
COLOR 

IN THE BUYER'S MARTll 
Attract the attention of your customers 

with the addition of color to your ad. 
Call Ellen Perham 603-924-2598 or 

Mark Stone 603-924-2695 for details 
Fax 603-924-2683 

Inquiry 654. 
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BAR CODE 

Bar Code Printing Software 
LabelWorks for Windows 

> Prints all Popular Bar Code Types (19 Types) 

> Desktop Publishing Features : WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines. Shapes, 
Page Zooms (25%·400%), Templates 

> Ro1ates Text. Bar Codes, and Graphics 

> Supports Windows Compatible Fonts 

> Choose From Over One Hundred Popular 
Label Formals or Design Your Own 

> Rich Text Support: Mix Styles, Types, & Sizes 

> Automatically Prints Serial Numbers 

> Imports & Exports Graphic File" 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 

> Supports Virtually all Windows Compatible 
Printers (PostScripl , Laser. & Dot Matrix) 

> 30-day Money-Back Guarantee, $295 

'''CALL FOR FREE DEMO SOFTWARE•• • 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571·9015 FAX (817) 685-6232 
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BARCODE & MAG. STRJPE SYSTEMS 
• Keyboard Wedge with HP 

Stainless Steel Wand/Mag. Stripe Reader S249 
• Keyboard Wedge with SYMBOL LS2000 

or SP400 Laser & Mag. Stripe Reader 
• Keyboard Wedge with PSC OulckScan 

$849 

Laser/Mag. Stripe Reader S699 
• Softwaro Wedge Decoder with HP Stainless &eel 

Ward I>' laser Scarrler (COS & IWHIS·Zl2 orp<rald) SI 89 + 
• All Wedge Packages Include a Wand or Laser Holder 
• Mag. Stripe EncoderlReader (3 Trks) 

w/Soltware SI 299 
• Printing Software (cos. ""'· LNX. •• ) s 149 + 
• Portable Data Terminals (129<- UMJ) S599 + 
• Complete POS System: 4864<Mlz, S1999 

4MB RAM, monilO<, POS Software, SP212 Receipl Printe<, 
M.s C4sll Drawe<, pole display, HP stainless stoel wand 
and magnetic Slllpe roader wtih deoode< 

•Application Software: lnven, AssaL Tools, ruoo & Anend-
• Radio Frequency Terminals(~~rowllilndJ 
• Bar Code Printing Software (DOS) included with 

each purchase 
• Made In the USA • 30 Day SS Back • Spanish 

Dept. Avail. • Direct from Mfg. 

BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Sovcm Way, Rive'1ide, CA 92503 (909) 270-0016 lnl1 
(800)653-4252 US• (800)219·5178 CAN •FAX (909) 270-0920 

Inquiry 655. 

Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, sta rlin g at $149 each. 
Comple te PCB package wi th schematics , 
autorouter, and layout tor 2·1ayer circuit boards, 
$399. Enhancod ve rsion w ith autoplacemen t, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 

Mental Automation, Inc. 
54 15 1381h Place, SE-Bellevue WA 9S006 

(206) 641 ·2141 FAX (2o&) 649-0767 BBS (206) 641·~ 

Inquiry 656. 

CAD/CAM 

CONTOURING MOTION CONTROL 

NEW 
F~~~.! rJl~~~~r~RTI $249 

VERSION 3 VISNMC 
•Controls up 10 she atop motors simultaneously. 
• Unoar ond Circular lnterpolaUon. 
•Now foa1uros to accommodate machine control . 
• Easy-to-uso DOS dovlco driver. Supor Manual. 
•CAO-CAM lntorlece avallabkt. 

Cotporaoon, 1422.Amold A,., 
Ability Systems Roslyn. PA 1soo11215) 657"338 

FAX: (215) 657-7815 

Inquiry 657. 
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CAD/CAM 

One-Step conversion ol 
optical templates lo NCI 

Extremely simple & powerful lhis 
FastCOPYe DOS software Is packaged wirh 

a 42"x60" GTCO Super Lii digl11zer 
& 16 button cursor tor S4 ,995 

Call FastCAM at: (970) 667·5059 
or FAX: (970) 667·1990 

Ft. Collins, Colorado, U.S.A. 

Inquiry 658. 

CD-ROM 
W e Buy, S ell & Trade 

CD·ROMS & MEMORY CHIPS 
Resellers Wanted 

Call o r wri te for a free product update 

Consolidated CDROM, Inc. 
515 67th Ave Philadelphia PA 19126 USA 
+1-21 5-276·3657 / +1 ·215-276-3854 fax 

1-800-8-CDROMS 

Inquiry 659. 

INTERNET on CDROM! 
GAMES lor DAZE 2 CD Set . . . . . . . . . . . . . .S30 
X2FTP Archive. hundreds ol games & demosl 
WORLD WIDE WEB catalog on CD·ROM . . . .. . . S30 
See the Web vnlhoul being on-linel 
LINUX Developers Resource 4 CD Sol . . . . . . . . . . . . S25 
Complete OS, Source Code Slackwaro & morel 
MOO-TIFF CD·ROM . . . . . . . .. . . . . .. . . . . . . . . . .. $99 
Complete developmenl sys. 100% OSF/Molil 
INTERNET Tools CD·ROM . . . . . . . . . . . . . . . . . . . . . .. S30 
Networking tools & utilities ior DOS & UNIX 
BSDisc (NelBSD & FrooBSDJ ............ .. . ... . .. . $35 
Ready to use formals with Install scripts 
USENET 2 CO Sal ....... . .... . .... . ..... .. . . . .. 525 
comp.sources & all. sources • many FAQ's lrom other groups 
SOURCE CODE CD-ROM . . ..•...... . .... .. .. . . .. S30 
4.4 BSD·Lile. XllR6, MACH, Alldrew W01dowing 
PERL & TCUTK CD·ROM ..................... ... S35 
Utility lang +command lang & toolkit tor X·Windows 
STANDARDS 2 CD Set .......... . .. ... . .. .. .. . . . . S30 
RFC's, IEN's, CCITinTU Bluebook, Windows Sockets 

MC, VISA & AMEX 1-800-800-6613 
tel :+ 1-520-526-9565 

InfoMagic tax:+1-s20-s26-9573 
P.O. Box30370. FlagslaJI, AJ. ll6003-0370 inlo@infomagic.com 

Inquiry 660 . 

BEST OF THE INTERNET CD·ROMS 
• Internet Power Wob: Comprohonslvo documentation, tools, 

oxamplos tor HTML - $29.95 
• WIA: Best windows proarnms lrom lho lntomol • $29.95 
• NTIA: 400+ MB of progrnmo ul lllllos for Windows NT 

Includes Hlpplx ·$2'0.95 
•Visual Programming: Visual BAS IC and Visual CIC++ 

sourco codo & uUll11es • $29.95 
• 0512 Blowfish: 640 MB of lalosl OS/2 apps from top 

0512 orchivos • S29.95 
• Arcade Games: 650 MB bosl OOSM'ln gamos 
• lnfo-Mac/UMtCH: 10,000+ files ol Mac programs from best Mlle-·. $49.95/S29.95 
• Xl 1A6: Lotos t ro loos o o l X 11 windowing system for 

UNIX - $29.95 
• Linux Ocvelopofs Kh: 1GB + of lates t Llnuit sof1ware, 

doc., sourco, Slac:kwaro - $19.95 
• Fonts & Facos: Largo solocllon TruoType fonts and 

ryperocos - W.n & Mlle • $29.95 
• Space View: Photos & d(Ua collocl od primarily from 

NASA's lnlomol ahe - $29.95 
• Jupiter Impact: Mltmodia occnl of S·L9 Comet strike 

on Jupitor • 529.95 

Many more titJos avoJlobto ·visit us nl www.phl.com/ • online 
cataJog. games pago. lnduslry Info & moro. 

FREE CD-ROM & T-SHIRT OFFER 

PACIFIC HI-TECH 
o<do,.Ophl.com or (800) 765-8369 

phn (801) 261·1024 rox (801) 261-0310 

Inquiry 661 . 
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CD-ROM 

CD ROM TOWERS & 
JUKEBOX SERVERS FOR 

ALL OPERATING SYSTEMS! 
No Device Drivers/ MSCDEX needed, 

Complete Kit Networks CD Roms, 
unlimited user license, DISCPORT. 

"JES, NONE BETTER AT ANY PRICE" 
Call NOW: 1 (800) 482-1866 305-597-3980 

Inquiry 662. 

New and Updated CDROM Titles 
Cica MS Windows CDROM. Thsnds ol Windows prgrms .. $29.95 
Giga Games COROM. Games tor 00Sffllndows ................ S39.95 
Space and Astronomy, Thsnds NASA lmages/da1a ............ S39.95 
C User Group Library, C source code Dec 93 .................. $49.95 
Slm1el MSOOS CD ROM, DOS Sharevrare/freeware .......... S29.95 
ORZ Ham Radio CDROM. FCC Gallsign Db & Shrwar. ..... $29.95 
Hobbes 0512 CDROM. OS.12 Shareware/Freeware ........... $29.95 
Source Code CDROM, 650 Mb source, DOS/Unix ............ S39.95 
Gutenberg Project, Literature •nd docs ............................. $39.95 
Linux Operating Sys. 3861486 OS. Xl I , lull src ................. $49.95 
FreeBSD OP<ratino Sys. Ver t.O. kml SIC, XIGNU .............. $39.95 
Libris BriUnn!a. MSDOS TecM;cj/Engineer ...................... $69.95 
XI IRS/Gnu CDROM. FuD src. SPARC binaries ................ .. $39.95 
Nebw tor NeXTSTEP, Prgms lor ln1el NeXTSTEP ........... .. $59.95 
Ada Prog11mmlng CDROM. Compilers. source, docs ......... $39.95 
Amine! CDROM. Amiga Sharaware/frttNare .................... $29.95 
CDROM Caddies. Lifetime Guaranlee ................................ $4.95 

Tep q1allty CDROMs. 100% satlslled or full refund. 

WALNUT CREEK CDROM 
4041 Pike Lane, Ste D-212. Concord, CA 94520 

1-800·786·9907 Visa/MC AMEx, Far: 1·510·674·0821 

Inquiry 663. 

COMMUNICATIONS 

Frame Relay, X.25, BSC, HDLC, SDLC 
Use our rock sol id, compllanl. Inexpensive end robust 
synchronous products for your PC projoct. On board prolocol 
support reduces PC overhead. 

• Support lor MS· DOS, Windows, Unix. OS.12, NelYr.ire and olhers. 
• CCllT and ISO compliant X.25. HDLC. 
• Frame Relay blanket certified tor any application. 
• Test ano dataSCOP< programs tor easy debugging. 

Sangoma Technologies Inc. 
Tel 1-1100·388-2475 905-474-1990 
Fax 90$-474-9223 E-Mail: dmOsangoma.com 

COMPUTER BOOKS 

COMPUTER BOOKS ONLINE 
Easy onllne search & order at our CompuServe, 
In ternet, & NIFTYServe stores . Books lrom 300 
publishers tor compullng prolessionals & users. GO 
CBK. www.compubooks.com/books.hlml, or tip inlo.lxl 
from ftp.compbooks.com. Worldwldo shipping. E-mail 
lo lnlo@compubooks.com for Info. 

Compubooks 
RR1 Box 2710 512-321 ·9652 
Cedar Creek TX 78612 USA Fax 512-321-4525 

Order fine 8()().880-681 B 

COMPUTER INSURANCE 

INSURES YOUR COMPUTER 
SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents. 
lhett, power surges and more. One call does ii all. 

1-800-800-1492 
SAFEWARE, The Insurance Agency Inc. 

PO Box 0221 1, 2929 N. H;gh St., Columbus. OH 43202 
Now av•llablo In Ont.utoltl 

Inquiry 664. 
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COMPUTER MEMORY 

WE' LL PAY YOU FOR YOUR OLD MEMORY 
S:m"'s. Q, os. Ustr Pnnle:r I t.~OQ•9 . 4 A~r9 . QqJm Chi:Js 

- ANY MEMORY -
Ail '-'em-Jr/ Hls '.tU!e ' OOrl t iet t iJIJI o!d me~nD'i c I C:usl 

Call or tax what you have available 

1 -800- 718- 7755 
THE MEMORY LIQUIDATORS 

-me company tr. il t ouy1 momoty bac;.. • 

S.31 Ma.n St SI&. 1174 B Sogunoo CA &o2.t5·3060 
Ph 310·6i6·307.! Fllx 3 10·676·3075 

COMPUTER TELEPHONY 

Write your own Telephony Applications 
Crea1e advanced, multi·line voice/lax sys1ems with VOS, our 
multl·p lalform development language, or VolceBocx, our 
Visual Basic VBX. You can build any Computer Telephony 
application Imaginable: Voice Mall , Fax-on-Demand. 
International Call-Back. Audio1ex, Call Cen1ers and many 
others. 

caJi !or tJ?e booklet G!I Into c.JI Proasslng with Parity Sotrwa,. 
Parity Software 

US: 415-989-0330 Fax: 415-989-0330 
Europe: +45-3940.8803 Fax: +45-39.40.78.03 

CROSS ASSEMBLERS 

PC BASED DEVELOPMENT TOOLS 
We otter low-cost efflclen1 CROSS ASSEMBLERS and a 
superb line of SIMULATOR·OEBUGGERS with full bullt·ln 
DISASSEMBLERS tor Intel's MC5-48, 51 , 85 and 96, and 
for the ZBO families ol embedded conlrollera. Our new sim­
ulators for Iha BOC196KB and 80C196KC aro un5quo In the 
marker. and have been received with rave reviews. The price 
ol our software Includes unUmlted free upgrade prtvllogosl 

Lear Com Company 
2440 Kipling SI., Sle. 206. Lakewood, CO 802 15 

(303) 232-2228 FAX (303) 232-8721 

Inquiry 665. 

DATA RECOVERY 

We Can Save It/ 
All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon. 

DRIVESA'VERS 
Restoring data since 1985 
1 -800-440-1904 

415-883-4232 

Inquiry 666. 

The Leader in Data Recovery 
• Expertise In virtually every operating system 

and media storage device. 
• 24-Hour support & emergency services available. 
• Call tor a FREE consultatlonl 

ONTRACK DATA RECOVERY 
MN: 1-800-872-2599 • CA: 1-800-752-7557 
Europe: +44 (01181 974 5522 •Japan: (0429) 32-6365 

Inquiry 667. 

DATA/DISK CONVERSION 

THE #1 CHOICE 
In disk & tape conversion 

r~~ r;;~r =~:~1~:e~~d=:~.~:: 
Free teat • Satlafactlon guaranteed 

Graphics Unlimited Inc. 
3000 Second SI. North. Mlnneepolis. MN 55411 
(612) 588-7571 FAX: (612) 588-8783 

1-800-745-7571 

Inquiry 668. 
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DATA/DISK CONVERSION 

CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from 
over 6000 formats including 3~·. 51'.", 8" d isk 
formals & word processors. Disk-to-disk con­
versions also available. Introducing CD-ROM 
conversions. Call for more info. 

Pivar Computing Services, Inc. 
165 Arling1on Hgts. Rd .. Dept. #B, Buttalo Grove. IL 60089 
(800) Convert (708) 459-6010 

.n!il!.. 
EDUCATION 

8.S. & M.S. In COMPUTER SCIENCE 
The Amorican lnst11ulo For Compu1or Sclencos offers an In· 
deplh home sludy progrnm to esm )'O<JI Bacllolor ol Science 
at homo. B.S. subjects covered are : MS/COS, BASIC. 
PASCAL, C, c .... Oete Alo Processing, Date Structures A 
Operallng Systems. M.S. program Includes subjects In 
Sohwaro Engineering and Artl tlclel Intelligence. Ada and 
Using Windows COUIUS •lllO nvallable. A=edltod Member : 
World Association ot Unlvorslties and Colleges. 

AMERICAN INST. for COMPUTER SCIENCES 
2101-BY lllgnolla Aw. , Sulta200, Birmingham, Al 35205 

1 ·800-767-2427 1 ·205-323-6191 

FLOPPY DISKETTE 
3.5" FLOPPY DISK 

RELIABLE & DURABLE 
: ~~~~ "::~'~,' {~:.':=~~'/::·w1111 guarantee<l 

. ~~~~~P, L~l;cts: 2HO. 200, video !ape, CO jewelry box. 
• Our own ~rand MEGA. OEM or bul~ pack are also available. 
• Duplicators & wholesalers are welcome. 

YHC Cassens Ind. ltd. INMARK IND. LTD. 
75 5alnlsDury sguare 1A Man Foong Industrial Bldg. 

t'%~~,"~,,g! lh~r~.~ ~~~~11<~~0 
Tel: \416\ 321-1179 Tai: \8522\ 5582203 
Fax: 416 321 -8451 Fax: 8522 8973700 

Inquiry 669. 

FLOW CHARTS 

COBOL STRUCTURE CHARTS 
The new PowerStructure tor Windows generates 
incredible structure charts DIRECTLY from your 
COBOL source - STRUCTURED or NOTI Forget 
manual flowcharting. PowerStructure will diagram 
your spaghelfl code, do It In seconds, and tree 
programmers for more Important work. 
Now just $149. 

CyberMetrlcs 
5541 s. Marine Drive., Tempe, AZ. 85283 

(602) 838-3310 

Inquiry 670. 

WINDOWS FLOWCHARTER $129 
RFFlow 3.0 Is a professional drawing tool for 
flowcharts & org. charts. Ae9u1res Mlcrosofl Win­
dows; 500 shapes auto adiust n slze; diagonal \Ines 
and curves; auto line rou11ng and re-routing; OLE 
server· cllc• on a shape to bring up c sub-chart; 
Import/export bitmaps and metaflles; Call for free 
trial disk. 

RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 

Phone: (970) 663-5787 FAX: (970) 66M889 

FOREIGN LANGUAGES 

OVER 1SO LANGUAGES 
Translatlon, Ungu:tge learning 

Tu!orbls, Fonts, Dlctlonaries and 
language Systems for DOS, Mac and Windows. 

Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 

Character Language Resources 
2 t30 Sawtelle Blvd. 304A, t.os Angeles. CA 90025 

800-569-2099 FAX 310-996-2303 

Inquiry 67 . 
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HARDWARE 

Pre-Owned Electronics, Inc™ 
THE Independent Provider. serving the Dealer, 

Professional, Corporate, Government, and 
Educational Buyer since 1985. 

APPLE 11 9 & MACINTOSH., 
SYSTEMS• PARTS• EXCHANGE REPAIRS 

Cal/for a Catalog ... 800-27 4-5343 
INT'L: 617-275-4600 •FAX: 617-275-4848 
205 BURLINGTON ROAD • BEDFORD, MA 01730 

Inquiry 672. 

HEWLETT ·PACKARD 
Buy- Sell - Trade 

LaserJet ColorPro 
DeskJet Draft Pro 
RuggedWriter DrattMaster 
Electrostatic Plotters DesignJel 

HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 

41 17 Second Ave ., S. 8lrmlngham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591 -1108 

(800) 638-4833 E-mail : saleaOdasher.com 

Inquiry 673. 

HEALTH SOFTWARE 

PUT A DOCTOR IN YOUR PC 
NEW! Health software 539.95 fReg. 57s.ss) 

Now the brains of a medical specialist can 
be at your fingertips. Learn your risk for 
common health problems and become 
health smart. Windows 3. 1 Program. 

Introductory Cancer Screening Module 
1-800-327-3193 FAX 619-560-6570 

LANS 

Little Big LAN 
The most flexlble network 

• Peet to Peer LAN to 250 nodes 
• $75 total soltwate cost. not per node! 
• Link via setial, patallel. or Modems 
• Also via Ethemet ot A1cnet. 01 mlxl 
• Typically only 40k of RAM 

Information Modes 
817-387-3339 / P.O. Drawer F, Oomon TX 76202 

Fax 817-382-7407 Orders 800-628-7992 

Inquiry 675. 

LASER CHECKS 

LASER CHECKS 
PERSONALIZED WITH YOUR NAME AND LOGO 

IN SAFETY BACKGROUND 
CALL (714) 773-5811 OR TOLL FREE 
1-800-252-6427 Fax 1-800-439-0158 

FOR SAMPLE (ETC.) 
:MAGNETIC ENCODING: 

MICA-COMP, Inc. 
689 S. State College Blvd., Suite A 

Fullerton. CA 92631 

Inquiry 676. 

MANUFACTURING SOFTWARE 

Manufacturing Software 
E·Z-MRPN is comple te ma te rial requirements planning 
software for the PC. Includes bill ol materials, material 
plann'1g make/buy calculatlon, capaciry ptennlng. p<1rchase 
orders, labor distribution, job costing, physic.al inventory. 
AulcCAD interface, and more. The beat an iry· leve l 
manufacturing solution. Complole lor S2.995. Special Ute 
version for $995, Call !or Information. 

Alliance ~~~~:;;:urlng 
1-800-490-2520 
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THE BUYER'S MART 
PROGRAMMERS TOOLS 

The Fastest xBASE Engine 
CodeBase provides C, C++, Visual Basic and 
Delphi programmers with lhe fastest xBASE 
compatible database engine. Get multi-user 
compatibility with FoxPro, Clipper and dBASE files. 
And Ifs portable from DOS to Window to UNIX! 

FREE 30 day trial 
can Sequiter Software Inc. for detoild 

Phone 403·437-2410 FAX 403·436-2999 

Inquiry 677. 

SECURITY 

leaders In Software Security 
EVERLOCK and EVER KEV II copy protection . 
Features include - Encryption , Serialization, 
Remotely resettable access flags, date limits, 

execution counts and network user limits -
and much more! Free demo available. 

Cell today and ask about our low cost Trial Kits! 

Az·Tech Software, Inc . 
201 East Franklin SL, Richmond, MO 64085-1883 

(8001227-0644 (8161776-2700 FAX (8161776-8398 

Inquiry 678. 

THE ULTIMATE SOFTWARE SECURITY 
e STOPCOPY family - UNCOPIABLE copy prolOClk>n 
e STOPVIEW software oncrypllon 
e NETLIMIT notwOfk license metering 
• DOS, Windows. Macintosh, 0512, suppon 
• No source code ehangos required - fOf' ANV of our prod­

ucts In ANY onvlronmont 
• Our products dostroy ALL of our competition 
• Coll !or FREE demo disk, or 10 discuss our products ' 

MANY options 

BBi Computer Systems, Inc. 
14105 Horitngo Lano, Sltver Spring, MD 20906 

800/TRY-ABBI • 1001878-2224 • 301 1871-1094 • FAX:311/4B0-7S45 

Inquiry 679. ·-
CRYPKEY SOfTWARE llCENSING SYSTEM 
'Sollware Copy Protection wilh NO Hara.are Key and NO Oisl< Key' 

Cr)'pKey Is sottware copy protection 11\at is 
• completely secure from any disk copy program 
• completely compatible wtih MSOOS. MS WINDOWS, 

WIN 95, WIN NT 
• completely compatible with CD·ROM, BBS. or Internet 

dlstrlbu llonl 
· customer fr iendly- no disk key, no hardware key, less 

support calls 
CrypKey can Increase your software sales by allowing you 10 
sell your program 

• by lncremenls - sell add·on software options or levels to 
your customers 

• by number of runs - e.g. sell 100 calculations lor $100.00 
• by time period -e.g. lease or demo your program 

for 60 days 
CrypKey uses a nume~c key 11\at can be transmitted by phone. 
fax, or email. Sell your customers more oplions, more copies. 
more time or more runs Instantly, lust by making a telephone 
call (great for overseas customers or distributors). CrypKey is 
produced by Kenonlc Controls Lid . - engineering and 
soltwara since 1972. 

Kenonlc Controls Limited 
1175-IZIA Simi Soatll EIS/ 

Calglry, Albtrta, C11J1tll T2H 2S6 
("'3} Z5UZOll •tu: ("'3} 2S8-62m 

INTF/INET: "11/DUWltenonlt.1'11m 

Inquiry 680. -
Cop's Copylock II 

Professional software protection with 
TRUE Machine Install. Option Board safe. 

DOS, OS2, Networks, Windows, Trace 3000. 
DlalCOPS Access Control for mass 
distribution via CD-ROM or Internet 

Known and used world-wide since 1984. 

LINK Data Security 
lnt'I: + 45 3123·2350 Fax: + 45 3123·8448 
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SECURITY 

KEY-LOK'" SECURITY 
Piracy survival 11 years proves effectiveness 
of powerful multllayered security. Algorithmic 
response. Programmable memory. Econom­
ical. Transparent to PARALLEUSERIAL port , 
Counters/Real· Time-Clock. Multi-producV 
fe a ture l ice nsi ng . DOSI NT/ U N IXIO S2. 
Access control systems and disk drive locks. 
MICROCOMPUTER APPLICATIONS 

3t67 E. Otero Circie. Littleton. CO 80t22 
1-800-4KEYLOK (303) n o-1917 FAX: (303) 770-1863 

Inquiry 681 . 

SOFTWARE PACKAGING 
FREE SOFTWARE 

PACKAGING CATALOG 
Everything you ·•Ill need 10 Package, Dtatrlbute. •nd Shfp Your 
Sottwantll From manuals and t:lrdotl to maiJers and st'ippers 

LABELS • LABELS • LABELS 
For your diskettes, plain or custom printed 
dot matrix or laser printer . . . free samples 

•••FREE CATALOG .. • 
Hice & Associates 

8586 MontlcelkJ Or., West Chester. OH 45069 

Phone/Fax: 513-n9-79n 

Inquiry 682. 

SOFTWARE/BUSINESS 

DATA ENTRY SOFTWARE 
Full featured, heads-down data entry 

with two-pass verification, edit language, 
operator stats, batch control, on-line help, 
output record reformat, free tech support. 

For the PC, PC LAN, S/36, AS/400. 
FREE 30 day trial 

Computer Keyes Tel: 206-n6·6443 
21929 Mal<ah Rd., Fax: 200-ns-1210 
Woodway, WA 98020 USA: 800·356-0203 

SOFTWARE/ENGINEERING 

Analog/Digital Simulation!! 
• Windows, NT, DOS • Model Ubrartea, RF, Power 
• Power Mac, Macintosh • More Than 5000 part• 
• lsSPCf4 Real Time SPICE • Wavelonn Analyal1 
• Ml.od Mode Simulation • Full SPICE programs 
• Schematic Entry alerting a1 $95. Complete 
• Now AHOL Modellng Kiii! aystoms, $595·$2595 

P.O. Box 710 San Pedro, CA 90733-0710 • tu ft 
(310)833-0710, FAX (310)833-9658 1n 50 

Cell 101 your Free Demo and lnformellon kit. 

Inquiry 683. 

EXPERIMENTAL DATA FITTING 
SCIENTIST™ Is the leader In experimental data 
fitting. Flt combinations of user-defined algebraic 
and differential equations or Laplace transforms -
also splines and inlerpolatlng functions. Includes 
3D plotting and a scientific worksheet. Requires 
Windows. $395. Model libraries also available. 

MlcroMath Scientific Software 
1-800-942-6284 Fax: (801 ) 943·0299 

Inquiry 684. 

~.· 

SAUNA: 30 THERMAL ANALYSIS 
• Models: PCBs. stacked plates, heatslnks, mulliboard 
onclosuros. • All heat transfer modes: convection. 
radiat ion , conduction • Interactive menu-driven 
• Thermal parameters library • Fast ' What II' : 
dimension, mat'I. finish, analyses • Easy to leam & use 
• IBM PC & Macintosh II 

Call or FAX for free evaluation program 

Tatum Labs, Inc. 
1287 N. Silo Rktgo Olivo, Ann Arbor, Ml 48108 

313-663-881 0 FAX 313-663-3640 

Inquiry 685. 
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SOFTWARE/GRAPHICS 

New Version! 
AccuSoft Image Formal Library S.O 
Programmers: Add support for 36 ras ter 

file formats instantly! 
TIFF, JPEG, PCX, TARGA. DIB. DCX. GIF. BMP. 

WMF, PICT, WPG. EPS, Group 3, Group 4 
Now Formats: Photo CD. PholoShop, ASCII. 

KoFax, RLE, lasorDala, GALS, ATT, CLP, XWD, 
IMG, IFF. SUN, XBM. ICO. IOCA, CX2. XPM, 

CUT, Brook1rout. MAC. MSP. 

Guaranteed 10 read alt raster images in existence 
In the listed lormatst 

* Import, export, scanning, conversion, compression * Printing, display, image processing * Supports all languages * Fax formats and multi-page images * Rotate, zoom, scale, color reduction * Thumbnails. sha1pen, special-effects * Windows, NT, WinPro Gold 32, VBX, VBX32 * Watcom, 0512. MAC, UNIX, Clipper. FoxPro 

AccuSoft Corp. Coll 800-525-3577 
TwoWeslbolougllBusl!'essf'art< Wesltlorou1)h. MA 0158t USA 

TEL (508) 898-2770 FAX (508) 898-9662 

Inquiry 686. 

Autodesk's DWG OEM 
+ Programmeni' Toolkil to Read/Write Au1oCAD DWG 

& DXF Files. 
• Object oriented, modular, database-like access to 

CAD dote. 
+ View, Print, Plot and Pick Modules. 
+ Available for CIC++ for DOS, X-DOS, Windows, Sun, 

and other Unix systems. 

Autodesk OEM Sales 
t 301 Marino VIiiage Parl<way, Alameda, CA 94501 

Phone: (510) 337-7203 Fax: (510) 523-2660 

Inquiry 687. 

CAD Developers Kit 
TG-CAO Ptofeulonal 5.5, a 'C' Win/DOS SOK. 
Read/Write/View PCXIGIF files & OXF lo R12. Create 
fonts & text. Ray Tracing & Shading. Hundreds ol 20 & 
30 routines. Comas as OOS Lib., Win Lib. & Win DLL. 
Source avellable . Free Techn ical Wh ite Paper 
available. Call or write today. 

Disk Software, Inc., Box 941 152 
Plano, TX USA 75094-1152 

800-635-7760, Fax 21 4·423-7288 

Inquiry 688. 

~'t· ••O-• 
International 
Marketers: 

CAPTURE YOUR SHARE 
OF THE WORLDWIDE 

IT MARKET! 

Now you can reach millions of buyers 
for your products through the Global 
Ad Network of 21 leading computer 

publications across the globe! 

Call Global Ad-Net 
Tel : 603-876-4311 
Fax: 603-876-4196 

Bs R$ N$ 
$ DM £ L. 

Inquiry 689. 

1 
"' l 

I. 
11 

11 



SOFTWARE/SCIENTIFIC 

VT EX Scientific Desktop Publishing 
• Scalable Fonts • Font effects • Typeface customization 
• Equations • Tables • Graphics • Foreign languages 
• Multi-lingual spell & hyphenation • IDE • On-line help 
•Dos, Dos-32 and Windows versions • From $199 
·r p< of Tomorrow"-Notices of AMS, March 1991 

Call now for a FREE DEMO DISK 
MicroPress, Inc. 

68-30 Harrow Street, Forest Hiiis, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 

Inquiry 690. 

SOFTWARE/SECURITY 

Lock Out Pirates! Lock in Profits! 
Marx CryptoBox - The most effective protection against 
software piracy you can buy: Programmable micro­
processor • t ,000.000 read/write operations • Program 
ID codes without special equipment • Integrated Crypt 
Algorithm • DOS, WINDOWS, or OS/2 Compatibility • 
Perteet transparency. 

Marx International, Inc. 
1 - 800- MARX INT 

(404) 321·3020 FAX (404) 321-0760 
Germany: 8403 1555 France: 8881 4031 

Inquiry 691 . 

SOFTWARE/VOICE/FAX 

Computer Telephony 'C' Libraries 
Mufti-Voice V4.0 and Multi-fax V2.0 Toolkits give you the 
most powertul solution to integrate telephony to your 'C' 
applications.Unique design based on multi-tasking; DOS 
Extender; Supports most mafor voice and fax boards; 
Commented source code; Royalty lree; Best value . 
Also available: Windows based application generator. 

ITI SOFTWARE 
Tel: 514-835-3124 Fax : 514-835-4n2 BBS: 514-835-5945 
Fax-On-Oemand: 514-835-2216, E·mall: ggagnon@cam.org 

Check our home page: http:llwww.cam.org /-ggagnon 

' I ... RELEASE 1.1 
32 bit Unix compatible OS for 386, 486, S86's 

lncludc:i C. C++, Obf. C. l .. .lSal, smallulk, Pert.XI I R6 , TCP/IP, 
UUCP, PPP, Sllp, l\'FS, VI, emacs. Opcnloot , pl\U much mon:.. 
uppon.s: SCSI. IDE, ES DI. ~lFM . VGA , 53 , CGA , Cl>-Ro m, 

Soundbln1cr, Ml mm JU.go, 600 pg. manUJ.I lncludcd. •fuJJ 
JntcmC1 >upport • 5S9.9S on CO-RO~t. $69.9S on dbk~ . Dr. 
UnlU Book S'49.9S. 
Unu.x Sys:taru. W».. .f98ft.4 Miller 0.. Chcs:tmkkl, Ml 480-i7 
(800)9S<t·2938. (8 10) i l6- l i 00, (:u: (H IO) 716-170 ) 

Inquiry 692. 

VIDEO CAPTURE 

Capture with Digital Fotovix 
Tonuon s lllS·D captures 35 mm film In under 10 seconds. 
Dalabase Images , add !hem in to your mull lme dla 
presentations or make your own product cata logues. 
Modem Images lo d lents or capture tor FPO purposes. 
Grab other video soulC8S through lllS·D's S-vldeo Input 
Photoshop Plug-in and driver software Included. 

Tamron Industries 
99 Seaview BNd., Port Washington. NY 11050 

516-484-8880 

Inquiry 693. 

WINDOWS 

*FREE INTERNET 

217·322·1111 
Full Access 14.4K 8/N/1 All Nodes 

Service is FREE *You Pay L.D. Charge 

Voice Help 1 ·217·322·1212 
Inquiry 694. 

• 
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WINDOWS 

THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS U1ils , Pgms, Source 
Code, Lively CHAT, onllne games, Internet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (n/811) 

217-792-3663 
Customer SeMce 415-281-4429 

Inquiry 695. 

MARKET 
TO EUROPE! 

The BYTE EURODECK 
offers you 

a unique opportunity 
to sell 

your computer products 
to BYTE's 50,000 

European Subscribers! 

Call 
Joseph Mabe 

for more info! 

(603) 924-2533 

Inquiry 696. 

There Are 275,000 Good Reasons to Advertise in the BYTE Deck! 

The BITE Deck mails to a select group of 275,000 BYTE subscribers who are proven direct market buyers. 
In fact, BITE subscriber surveys show that many readers prefer to buy through the mail order/direct channel: 

Direct Channel Preference for Purchases of: 
Software 69% 

Computer Systems 63% 

Peripherals 62% 

Nelworking 45% source: 19')4 Subscriber Study 

The average BITE reader influences the purchase decisions of 107 others, works in a company with more 
than 1,000 employees, and influences more computer product purchases than any other person in 
Ws/her organization. The BITE readersWp provides quality leads. 
Why settle for anything less? 

Call Brian Higgins today at (603) 924-2596 or fax your order to (603) 924-2683. 

The BYTE Reader: Simply the Best ~ 
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ADVERTISER CONTACT INFORMATION 
To order products or request FREE information, call advertisers directly or send 
in the response card by mail or fax! Let them know you saw it in BYTE! 

Inquiry No. Pat• No. Phone No. 

A 
210 ADVANCED ENGINEERING 

CONCEPTS 

122·123 AGE LOGIC 

204 310-379·1189 

107 619-755-tOOO 

61-62 ALADDIN KNOWLEDGE SYS (INTL) 82 212-564·5678 

61-62 ALADDIN KNOWLEDGE SYS (U.S.) 82 800·223-4277 

537 AL TEX ELECTRONICS (NE) 

537 ALTEX ELECTRONICS (PC) 

173 AMERICAN ADVANTECH 

63 AMERICAN POWER 
CONVERSION 

AMERICAN POWER 
CONVERSION 

220 ANTEC 

197 800·531-5369 

197 800·531·5369 

202 800·800-6889 

32·33 800-800-4APC 
dptA2 

32A·B 40t·788·2797"' 

203 510-770-t200 
ext 313 

137 ARTECON 125 800-872·2783 

132 AT&T GLOBAL INFORMATION 16-17 800-447·112• 
SOLUTIONS (N.A.) ext 1t1i 

B 
450 BIX 

501·502 BOCA RESEARCH INC 

207·208 BOXLIGHT CORP 

135 BTG 

64 

BUSINESS WEEK (INTL) 

BYTE 21lth ANNIVERSARY 

BYTE EDITORIAL SURVEY 

BYTE EURODECK (CO) 

BYTE MOBILE OFFICE 
SWEEPSTAKES (U.S.) 

BYTE ON CO ROM 

217 800·695-4775 

401S 4 407-997-6227 

204 600-762-5757 

139 703-876-t920" 

39 

171 

160 

128NA8 

128NA8 

175 

603-924-2533 

603-924-2625 

BYTE SUB MESSAGE 158 

BYTE SUB MESSAGE (WORLD) 401S 9 

BYTE WAREHOUSE 148 708-647-4902 

c 
545 CALIFORNIA COMP EXPO (NE) 196 800-573-3247 

800-573-3247 

800-394-4122 

800-440·7466 

800-356·1686 

303-229-0660 

542 CALIFORNIA COMP EXPO (PC) 206 

130 CALIFORNIA PC PRODUCTS INC 116 

214·215 CAMELEON TECHNOLOGY INC 203 

206 CLARK DEVELOPMENT CO INC 204 

531-532 COMBYTE INC (INT'L) CIV 

COMPAQ OESKPRO (N.A.) 

504-505 COMPEX INC 

526 COMP~OICOMPFAIR 

COMPUSERVE (U.S. & CO) 

66 COMPUSERVE (CO) 

68 COMPUSERVE (INTL) 

66 COMPUSERVE (U.S.) 

231 

67 

146 

COMPUTER ASSOCIATES ­
UNICENTER 

COMPUTER ASSOC IA TES -
VISUAL OBJECTS 

COMPUTER DISCOUNT 
WAREHOUSE 

COMPUTER QUICK 

COMPUTERLANE UNL TO (PC) 

CONNER PERIPHERALS (N.A.) 

86-87 S00-345-1518 

401511 714-630-7302 

401518 +36-1-117-0436" 

88A·B 

89 800-487-0952 

89 614-529-1349 

89 600-467-4836 

53 800-225· 5224 
dept 10500 

77 S00-225- 5224 
dept 14500 

176-179 S00-959-4COW 

40IS 6 415-861-8330 

197 800-526-3482 

99 800-6-CONNER 

506 

540 

136 

68 COREL CO OFFICE COMPANION 35 613·726-0826 
ext 3080 

222 COREL DRAW 5 59 613-726-0826 
ex13080 

221 COREL DRAW 6 62 613-726-0826 
ext 3080 

69 COREL STOCK PHOTO LIBRARY 105 613-726-0826 
ext 3060 

216-219 CORPORATE UPGRADES 203 800-240-6t90 

2:1.2 BYTE AUGUST 1995 

Inquiry No. Plll{e No. Phone No. 

541 CPU & MEMORY 
EXCHANGE CLUB (PC) 

117 CREATIVE LABS INC 

147-148 CYBEX CORP 

149-150 CYBEX CORP 

507-508 CYBEX CORP (INTL) 

D 
163 DALLAS SEMICONDUCTOR 

DATA COMMUNICATIONS (INT'L) 

OATAPRO (INrl) 

70-71 DATAPRODUCTS 

230 

DELL COMPUTER 
CORP (N.A. FtOOO) 

DELL COMPUTER 
CORP (N.A. FtOOO) 

DELL COMPUTER CORP (N.A.) 

DELL COMPUTER CORP (N.A.) 

DEMOSOURCE 

164 DESIGN TECHNOLOGY 

74 DIGITAL EQUIPMENT CORP ­
ALPHA 

527·528 DISTINCT CORP 

151 DISTRIBUTED 
PROCESSING TECH 

E 

196 406-654-9090 

15 S00-998-5227 

1 B5 205-43o-4030'' 

191 205-430-4030" 

Clll 205-430·4030" 

194 800·256-5061 

38 615-37i-3322 

86-87 .44 (O) 628 mm 
109 818-887-8000 

Clll 800-727·6000 

CIV 800· 727-4281 

Clll S00-677-8816 

CIV S00-677-3355 

200 800-283-4759 

194 

8·9 

401S 6 

180 

619-448-2888 

800-0IGITAL 

408·366-8933 

800-322-4378 

509-510 ELIASHIM MICROCOMPUTERS 401S 20 

201·202 ELMA ELECTRONIC 203 

+972-4·5t61 11 

510-656-3400 

Inquiry No. Plll{e No. Phone No. 

K 
181 KILA 201 303-444-7737 

81-82 KL'IGSTON TECHNOLOGY 92 714-435-2SOO 

L 
166-167 L A TRADE 192 800·433·3726 

182 LAHEY COMPUTER SYSTEMS 205 800·548-4778 

72-73 LANACCESS 131 

517 LOGIC PROGRAMMING ASSOC 401S 19 

31o-J26-9700 

800-949· 7567 

533-534 LUNAR ENERGY CO 

M 
518 MAGIC / MSE (!NTL) 

227·228 MAXTECH CORP 

227·228 MAXTECH CORP 

MCGRAW HILL NRI (N.A.I 

MCGRAW-HILL 
ON-LINE (MW,CO,IS) 

4015 19 8t7-387·MOON 

73 +972-3-538·9292 

57 201 ·566·3008 

62 800-59t -FOR MAX 

40A·B 

197 

MCGRAW-HILL PUBS (MW,CD,IS) 196 

133-134 MENAI CORP 

535 MESSE MUENCHEN 
GMBH (SYSTEMS 95) 

161 MICRO 2000 

161 800-GAMELON 

4015 7 +49-89-5107-506 

167 800·864-8006 

156-157 MICRO SOLUTIONS COMP PROO 193 

192·193 MICROCAL SOFTWARE INC 206 

800-295-1214 

800·969-7720 

800-877·3040 

S00-677-3040 

800·677·3040 

223 MICROGRAFX 

224-225 MICROORAFX 

1' MICROGRAFX 

51 

62 

186 

203 EMATEK GMBH 205 +49 221 529666 62 MICRO-INTERNATIONAL INC 

MICRON COMPUTER 

MICROSOFT CORP 

189 800-967-5667 

511 EU TRON 

75-76 EXABYTE CORP 

F 
126-129 F & H SIMULATIONS 

512·513 FAST HAROLOCK (INT1.) 

546-547 FAST MULTIMEDIA (INTL & CO) 

523 FIRST INT'L COMPUTER 

152·153 FIRST SOURCE INTL 

77 FRAME TECHNOLOGY (N.A.) 

204 FUZIVIARE. INC 

G 

4015 14 +39 35 20 t003 

19 800-EXABYTE 

91 +31 tJ 427 516' ' 

11 +49-89-539800-20 

163 +49-89-50206-t99" 

401S 2 +886-2·716-2762" 

188 714-448-7750 

36-39 800-U4FRAME 
ext637 

206 800-472-6183 

175 GAGE APPLIED SCIENCES INC 202 514-337-6893 

GATEWAY 2000 -DESKTOPS 28-29 800-846-2056 

GATEWAY 2000-PORTABLES 28-29 800·846-4289 

196-197 GRANITE DIGITAL 

514 GREY MATIER L TO 

176·177 GTEK INC 

178 

H 
HEWLETT-PACKARD 

HEWLETT-PACKARD 

HOOLEON CORP 

140-141 ICL (EMBLA) 

503 INFORMAT '95 (INTL) 

202 510-47t-6442 

401S 12 +44-(0)t364-53071 

200 600·282-4835 

31 

65 

203 

800-964· 1066 

S00-353·2215 

520-634·7515 

112 703-646-3326" 

99 

543-544 INNOVATIVE SOFTWARE (INTL) 102 +49-69·236929 

179 INTEGRAND RESEARCH 201 209-65,., 203 

78 INTEGRIX INC 145 600-300-8288 

515-516 INTERGRAPH CORP {INTL) 71 205-730·5499 

~ INTERGRAPH CORP (N.A.) 128NA 1 S00-291-9909 

180 10 TECH 202 2t6-439-409t 

J 

118 

232 MICROSOFT CORP 

MICROSTAR LABORATORIES 

MICRONAY 

519 MINOLTA GMBH (EUROPE) 

Cll· 1 206·465·3434 

2·3 800·671-3271 
exlAV3 

37 

202 206-453-2345 

106 508-746-7341 

401S 9 +49-51 1-7404-401 

52().521 MINUTEMAN 401S 10 21~·446· 7363 

525 MITAC INTERNATIONAL CORP 401S 15 +886·2·501-4265" 

MITSUBISHI MOTOR 
SALES OF AMERICA (U.S.) 163 

83 MKS I MORTICE KERN SYSTEMS 164 5t9·884·2251 

MOTOROLA 

MOTOROLA 

N 
183 NATIOllAL INSTRUMENTS 

539 NETWORKS ON-LINE (SO) 

NETWORLD+INTEROP 95 
ATLANTA GA 

84 

86 

B5 

205 

524 

N03LENET 

NSTL 

NSTL 

0 
OBJECT MANAGEMENT LAB 

ON TIME MARKETING 

87-88 OPTIOUEST 

171-172 ORCHESTRA MULTISYSTEMS 

OSBOF.NE MCGRAW-HILL 

p 
168 PACIFIC COAST MICRO 

170 PC'S COMPLEAT 

89 PERSCl'T INC 

522 PHILIPS MONITORS (INTL) 

S0-91 PINNACLE MICRO 

94-95 

96-97 

205 51 2-794-0tOO 

196 713-467-7 t00 

165 800·488-2883 

122 508-460-3456" 

110 610·941·9600 

167 610-941-9600 

206 aoo-6789-0ML 

401S 16 +49·4o-437472 

68 909-468·3750 

198 S00-237-9988 

46-47 S00-822-8156 

190 619-581·6040 

182-183 508·624-6400 

157 800·368-5283 

16-17 +3140 73 39 83" 

7 714-727-3300 

JOA MICROOEVICES 199 S00-536-5000 92 PKWARE INC 108 414-354·8699 



ADVERnSERCONTACTINFORMAnON 
Inquiry No. Pago No. Phone No. Inquiry No. Page No. Phone No. Inquiry No. Page No. Phone No. 

93 PKWARE INC 120 414-354-8699 187 SILICONSOFT INC 202 800-969-4411 211 UNITED EDUCATION CENTERS 205 800-877-4889 

119-120 PROXIMA CORP 88 800-447-7694 105 SOFTWARE SECURITY 156 203·656·3932"' ext 28 

131 PSl (N.A.) 102 800-PSl-0652 169 SOLID COMPUTER GMBH 195 .49-89-3159146"" v 
PC#Q0140 106-108 SPSS INC 119 800·543-5835 189 VIDEX INC 200 503-756·0521 

Q 216-217 STARTECH COMPUTER 201 800·265-1644 112-113 VIEWSONIC 12-13 909-869-7976 
PRODUCTS oxt 231 

94.95 OLOGIC CORP 133 800-867-7274 109 STATSOFT BBC 918·583-4149 w 
185 OUALSTAR CORP 204 800-468-0680 SUNSQFT (N.A.) 126NA 7 800-SUNSOFT 114 WALKER. RICHER & QUINN (N.A.) 71 206-217-7100 

QUANTUM CORP 21 800·624-5545 121 SUPRA CORP (N.A.) 128NA 5 800-727-8647 115 WATCOM SOL 27 519·866-3700 
96-97 QUARTERDECK OFFICE SYSTEMS 44 310-392-9851 226 SYMANTEC 61 800-628·4777 125-126 WIBU (INT'L) 

oxl 9AP3 
156 +49-721·93172-22'" 

98-99 OUATECH INC 176 800-553-1170 
125-126 WIBU (U.S.) 156 600-966-6578 

R T 124 WINBOOK (U.S.) 11 800· 725-3469 

100 RAINBOW TECHNOLOGIES 67 600-652·8569 21 2·213 TALKIE 204 800-TALKIE-4 160 WORLDWIDE TECHNOLOGIES 184 215-922-0 t 15·· 

143 nAVE COMPUTEn ASSOCIATES 16! 000·966·RAVE 188 TALKING TECHNOLOGY INC 201 800-685-4884 z 
199-200 RCI 110 TEKTRONIX 79 800-835-6100 200 8DO·RCl·8090 

ox11037 116 ZEOS INTERNATIONAL 42-43 800-554-5226 ext 71 

186 RHETOREX INC 200 408-370-0661 538 TELEDAPTER SYSTEMS INC (NE) 196 800·997-7762 190 Z-WORLD ENGINEERING 204 916-757-3737 

156-159 ROSE ELECTRONICS 196 800-333-9343 538 TELEDAPTER SYSTEMS INC (SQ) 196 800-997-7762 ·Correspond directly mth company.· ·· indicates FAX Number 

101 -1 02 ROSS TECHNOLOGY INC 126 600-774-7677 142 TENON INTEASYSTEMS 142 805·963-6983 
Regional Edition Definitions: 

TEXAS MICRO SOA·B 713·541 ·8200 s CD - Ads only appear in Canada Edition 
233·234 TEXAS MICRO 80-81 713·54 1-6200 OM - Ads only apoear in Demographic Edition 

127 SAG ELECTRONICS 147 508-682-0055 11 1 TOSHIBA AMERICA INC 22-23 800-457-7777 EUROPE - Ads only appear in Europe Ecition 

103-104 SAMTRON DISPLAYS INC (N.A.) 73 310-537-7000 191 TRI VALLEY TECHNOLOGY INC 201 510·447-2030 
IS llNT'L - Ads only ap~ear in International Edition 
MW - Ads only appear~ Midwes1 Region Edilion 

165 SCITECH INTERNATIONAL 181 800-622-3345 138-139 TRITEAL CORP 127 800·874-6325 N.A. -Ads only appear in Norlh America Edition 

529-530 SEH COMPUTEATECHNIK 198 TII TECHNOLOGIES INC 203 800·54 I ·1943 
NE - Ads only appear in Nonheas1 Region Edition 

GMBH 401S 16 +49·521-94226·0 PC - Ads only appear in Pacific Coasl Region Edition 

194-195 SIGMA TECH SOFTWARE 201 818·368·6132 u SO - Ads only apoear In Southern Region Edition 
U.S. -Ads only appear in U.S. Edilion 

209 SILICON RAX 201 BOO· 700-8560 144-145 UNIDIRECT 116 800·755-UNIX WORLD - Ads or,ly appear in Wor1d Edition 

BYTE ADVERTISING SALES STAFF 
John M. Griffin, V.P. of Sales, 1221 Avenue of Americas, 28th Floor. New York, NY 10020, Tel: (212) 512-2363. Fax: (212) 512-2075 
Diane Lieberman, Director. Sales Operations, One Phoenix Mill Lane. Peterborough, NH 0345/t Tel: (603) 924-2518, Fax: (603) 924-2683 

NEW ENGLAND 
ME, NH. Upstate NY, VT. MA, RI , CT, 
ONTARIO 
CANAQ.f\ & EASTERN CANADA 
Sanford l. Fibish (617) 860-6344 
Merla Model (617) 860-6221 
McGraw-Hill Publications 
24 Hartwell Avenue 
Lexing1on1IAA021 73 
FAX: (617) 860-6899 

NATIONAL ACCOUNTS 

~~~~b~~~603) 924-2665 

One Phoer,.ix Mill Lane 
PeterbOrough, NH O 58 
FAX: (603) 924-2683 

EAST COAST 
NY, NYC, NJ. DE, DC. MO. PA, VA 
Miehael Feinbe1g (212) 512-4811 
Susan Raste~1nl (617) 860-6265 
11.cGraw-Hill Pub!1cattons 
1221 Avenue of Amen~cas-2Sth AOOf 
Now Yorl<, NY \0020 
FAX: (212) 512-2075 

SOUT11£AST 
NC, SC, GA. FL AL, TN, MS, AR, LA. 
KY. WV 
MartAnn Gouldfii!J (404) 643-4782 
Margo! L. Swanson (603) 924-2651 
McGraw·Hill Pubhcatfons 
4170 Ashford·Ounwoody Rd .. Suite 520 
Atlanla. GA 30319 
FAX: (404) 252-4056 

MIDWEST 

~/~~. ~~ .. ~~'.~~·SD. MN. 

~~ J::i~~j ~~~~~:S9t4908 
McGraw-Hill Publicatlons 
921 Eastwlnd Drive. Suito 118 
Wes1erviUe, OH 4308 1 
FAX: (614) 899-4999 

SOUTHWEST, 
ROCKY MOUNTAIN 
CO, OK, TX 
Jennifer Walker (214) 701-3496 
Kevin Laiy (603) 924-2527 
McGraw·Hill Publications 
14850 Quorum Or., Sullo 380 
Dallas. TX 75240 
FAX: (21 4) 991-6208 

NORTH PACIFIC 
NORT~ERN CA, OR, ID, MT, WY. UT 
Roy J. Kops (415) 513-6661 
James Baj (603) 924·2662 
SILICON VALLE,Y. HI. WA. AK. 
W. CANADA 
James Ba ~ (603) 924·2662 
McGraw·Hfl) Publlcalions 
1900 O'Farrell Street. Sui1e 200 
San Maleo. CA 94403 
FAX: (415) 513-6867 

Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX : 603-924-7507 

SOUTH PACIFIC 
SOUTHERN CALIFORNIA, 
AZ. NM, NV 
Belfi ll\Jdas (714) 753-8140 
Marl< Speros (714) 753-8140 
Brad Dixon (603) 924-2574 
McGraw·H111 Pub!lcatlons 
155l5 Allon Pkwy .. Sulte 290 
IM'ne. CA 92718 
FAX: (714) 753-8147 

Hardw•o/Softwue ShowcaM 
Tbe Buyer'• Mert/Clanlfled• 
Nonhem U.S.: Ma•k Steno (603) 924-2695 
~y'.fl~a~~;;~n Pe1ham (603) 924-2598 

BYnDeck 
Bnan Higgins (603) 924-2596 
BYTE Publications 

EURCHl£CK 

~'\-'+'~~~~:~~~~) 924-2533 

ReCJonal AdYertlalnC Sections 
Brian Higgins (603) 924·2596 
BYTE Publlcat~ns 

One Phoeni_x Mill Lana 
Peterborough, NH 0345a 

One Phoenix MID Lane 
Pete<ho1ough. NH 03458 

INTERNATIONAL ADVERTISING SALES STAFF 

Ona Phoenix Mill Lane 
Pe1eiborou~h. NH 03458 

One Phoenix Mill Lane 
Pe1ert>orough. NH 03458 

Gary Lucas. European Sales Director, 34 Dover Street. London Wt X 4BR. England, Tel: +44 171 4956780. Fax: +44 171 4956734 
UNITED IUNWKJM, Bf HEW X 
Gal)' Lucas (+44 171 495 6780) 
Jonathan McGowan 
(+441714956781) 
McGraw· Hill Inc. 
34 Dover St. 
London WIX 48R 
England 
FAX: +44 171 4956734 

::~":YJ 5WJTZ£RLAHD, 

JUrgen He1so 
McGraw-HlJI Inc. 
Uebigstra.sso 19 
0·60323 Frankfurt 
Germanr 
Tel: +49 69 7140 7140 
FAX: +49 69 7140 7146 

Subscription Customer Service 
U.S. 1-800-232-2983 

Outside U.S. + 1-609-426-7676 

For a New Subscription 
U.S. 1-800-257-9402 

Outside U.S. + 1-609-426-5526 

JTALY, FRANCE. S PAIN, 
PORTUGAL, SCANDINAVIA 
Zena Cou~. Amanda Blaskett 
A·Z International Sales ltd. 
70 Chalk Farm Road 
London NWI SAN 
England 
Tel: +44 171 2843171 
FAX: +44 171 2843174 

IS RAEL 
Dan Aronovic 
DARA lnlorna110na! 
41 Ravu lskf 
Ra'anana 43220 
lsrae 
Tel : +9n 9 919544 
FAX: +972 9 981934 

TAIWAN 
JanetWar;g 
Ttii/d Wave Pub!ishlng Corp. 
2nd Fl .1 No. 19'2, Lane 23J 
Fu ~sin%,Nonh Road 
~~~. 1 5. Taiwan 

Tel: +1186 2 7136959 
FAX: +S66 2 7189467 

HONO KONQ 
Zoe Yen 
Third Wave Publishing Corp 
Unft 2. 6F Hing Wah Center 
82·84 To Kwa Wan Road 
Kowloon, Hong Kong 
Tel : +1152 764 3830 
FAX: +1152 764 3857 

KOREA 
Young·Seoh Chinn 
JES Media International 
61h A .. Oonghye B!dg. 
47 -16. Myung!l·Dong 
Kangdong·Gu 
Seoul 134·070, Korea 
Tel: +82 2 4813411 
FAX: +82 2 4813414 

JAPAN 
l:llrokazu f.."°£11a 

~Tm~~:~:~r:'.~i~g 
Three Star Building 
3· 10·3 Kanda J1mbocho 
Ch1yoda·kU, r~yo 101 
Japan 
Tel:+81332614591 
FAX: +81 3 32616126 

AUSTRAUA 
Phil Bush 
National Advertising Services 
7·13 Parrawoon S!reet 
Cromorne NSW 2090, 
Austraha 
Tel: +61 2 908 9329 
FAX: +61 2 953 8274 

$1NGAPORE. IN DIA, 
INDONESIA. PAKISTAN, 
PHILIPPINES, OTHER ASIAN 
AND PACIFIC COUNTR1ES 
Janet Wang 
'Third Wave Publishing Corp. 
2nd Fl .• No. 19-1. Lane 231 
Fu Hsjng North Road 

R~~-iO~ Taiwan 

Tel: +1186 2 7136959 ext 226 
FAX: +S66 2 7189467 

MAl.AYSIA 
H.K. Um 
Sorvex (Malaysia) Sdn. Bhd. 
5th Floor. Bena Tower 
160, Jalan AmP<lng 
50450 Kuala Lumpur 
Malaysia 
Toi: +60 3 2624592 
FAX: +60 3 2624591 
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For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 

To receive information for an entire product category, circle the category 
number on the response card! 

Category No. Category No. Category No. 
Inquiry No. Plll:e No. Inquiry No. Page No. Inquiry No. Page No. 

HARDWARE 
2 ADD-IN BOARDS 
501-502 BOCA RESEARCH INC 

214-215 CAMELEON TECHNOLOGY INC 

72-73 LANACCESS 

98-99 OUATECH INC 

188 TALKING TECHNOLOGY INC 

3 BAR CODING 
189 VIDEX INC 

4 COMMUNICATIONS/ 
NETWORKING 

537 ALTEX ELECTRONICS (NE) 

7().71 DATAPRODUCTS 

230 DEMOSOURCE 

176-177 GTEK INC 

539 NE1WORKS ON·LINE (SO) 

199·200 ACI 

186 AHETOREX INC 

158-159 ROSE ELECTRONICS 

529-530 SEH COMPUTERTECHNIK GMBH 

194-195 SIGMA TECH SOFTWARE 

169 SOLID COMPUTER GMBH 

216-217 STARTECH COMPUTER PRODUCTS 

188 TALKING TECHNOLOGY INC 

5 
132 

135 

179 

78 

181 

118 

85 

168 

170 

143 

127 

209 

COMPUTER SYSTEMS 
AT&T GLOBAL INFO SOLUTIONS (N.A.) 

BTG 

COMPAQ DESKPRO (N.A.) 

DELL COMPUTER CORP (N.A. F1000) 

DELL COMPUTER CORP (N.A. Fl 000) 

GATEWAY 2000 

INTEGRAND RESEARCH 

INTEGAIX INC 

KILA 

MICRON COMPUTER 

NSTL 

PACIFIC COAST MICRO 

PC'S COMPLEAT 

RAVE COMPUTER ASSOCIATES 

SAG ELECTRONICS 

SILICONRAX 

TEXAS MICRO 

233·234 TEXAS MICRO 

191 

116 

6 
175 

180 

98·99 

TRI VALLEY TECHNOLOGY INC 

ZEOS INTERNATIONAL 

DATA ACQUISITION 
GAGE APPLIED SCIENCES INC 

IOTECH 

MICAOSTAA LABORATORIES 

QUATECH INC 

214 BYT E AUGUST 1995 

401S4 

203 

131 

176 

201 

200 

197 

109 

200 

200 

196 

200 

200 

198 

401S 16 

201 

195 

201 

201 

16-17 

139 

86-87 

cm 
CIV 

28-29 

201 

145 

201 

Cll·1 

167 

190 

182-183 

162 

147 

201 

80A·B 

8().81 

201 

42-43 

202 

202 

202 

176 

187 SILICONSOFT INC 202 540 COMPUTERLANE UNLIMITED (PC) 

PC'S COMPLEAT 

197 

182·183 

184 53 DIAGNOSTIC EQUIPMENT 
161 MICRO 2000 

7 DISK & OPTICAL DRIVES 
137 ARTECON 

136 CONNER PERIPHERALS (N.A.) 

196-197 GRANITE DIGITAL 

81-82 KINGSTON TECHNOLOGY 

156-157 MICRO SOLUTIONS COMP PROD 

9G-91 PINNACLE MICRO 

QUANTUM CORPORATION 

187 

125 

99 

202 

92 

193 

7 

21 

9 FAX BOARDS/ MACHINES 
121 SUPRA CORPORATION (N.A.) 128NA 5 

10 GRAPHICS TABLETS/ MICE/ 
PEN INPUT 

164 DESIGN TECHNOLOGY 

11 KEYBOARDS 
201 ·202 ELMA ELECTRONIC 

178 HOOLEON CORPORATION 

12 LAN HARDWARE 
220 ANT EC 

501 ·502 BOCA RESEARCH INC 

194 

203 

203 

203 

4015 4 

170 

160 WORLDWIDE TECHNOLOGIES 

15 MEMORY/ CHIPS/ 
UPGRADES 

214-215 CAMELEON TECHNOLOGY INC 

541 CPU & MEMORY EXCHANGE CLUB (PC) 

152·153 FIRST SOURCE INTL 

166-167 LA TRADE 

198 rn TECHNOLOGIES. INC 

160 WORLDWIDE TECHNOLOGIES 

16 MISCELLANEOUS 
HARDWARE 

203 

196 

188 

192 

203 

184 

130 CALIFORNIA PC PRODUCTS INC 118 

MOTOROLA 94·95 

MOTOROLA 96-97 

168 PACIFIC COAST MICRO 190 

17 MODEMS/ MULTIPLEXORS 
501-502 BOCA RESEARCH INC 

JOA MICAODEVICES 

227-228 MAXTECH CORP 

227-228 MAXTECH CORP 

121 SUPRA CORPORATION (N.A.) 

538 TELEDAPTER SYSTEMS INC (NE) 

538 TELEDAPTER SYSTEMS INC (SO) 

401S 4 

199 

57 

62 

128NA 5 

196 

196 

504·505 COMPEX INC 401S11 18 MONITORS & TERMINALS 
147-148 CYBEX CORPORATION 

149·150 CYBEX CORPORATION 

507·508 CYBEX CORPORATION (INT'L) 

DATA COMMUNICATIONS (INT'L) 

151 DISTRIBUTED PROCESSING TECH.180 

152·153 FIRST SOURCE INTL 

227-228 MAXTECH CORP 

94.95 OLOGIC CORPORATION 

127 SAG ELECTRONICS 

529·530 SEH COMPUTERTECHNIK GMBH 

185 

191 

cm 
38 

188 

57 

133 

147 

401S16 

13 LAPTOPS & NOTEBOOKS 
218-219 CORPORATE UPGRADES 203 

523 FIRST INTERNATIONAL COMPUTER 

JOA MICRODEVICES 

40152 

199 

57 

189 

227-228 MAXTECH CORP 

162 MICRO.INTERNATIONAL. INC 

525 

170 

111 

124 

116 

14 
537 

146 

MITAC INTERNATIONAL CORP 401515 

PC'S COMPLEAT 182-183 

TOSHIBA AMERICA INC 22·23 

WINBOOK (U.S.) 11 

ZEOS INTERNATIONAL 42-43 

MAIL ORDER 
AL TEX ELECTRONICS (NE) 197 

COMPUTER DISCOUNT WAREHOUSE 178-179 

171-172 ORCHESTRA MULTISYSTEMS 

522 PHILIPS MONITORS (INT'L) 

103-104 SAMTRON DISPLAYS INC (N.A.) 

112·113 VIEWSONIC 

19 MULTIMEDIA/ CD-ROM 
207·208 BOXLIGHT CORPORATION 

117 CREATIVE LABS INC 

546-547 FAST MULTIMEDIA (INTL) 

119·120 PROXIMA CORPORATION 

20 
7().71 

519 

110 

PRINTERS/ PLOTTERS 
DATAPRODUCTS 

HEWLffi·PACKARD 

HEWLETT·PACKAAD 

MINOLTA GMBH (EUROPE) 

TEKTRONIX 

21 PROGRAMMABLE 
HARDWARE 

512·513 FAST HARDLOCK (INTL) 

JOA MICRODEVICES 

100 RAJNBOW TECHNOLOGIES 

125-126 WIBU 

190 Z·WOALD ENGINEERING 

198 

16·17 

73 

12-13 

204 

15 

163 

88 

109 

31 

65 

4015 9 

79 

11 

199 

67 

156 

204 



INDEX TO ADVERTISED PRODUCTS 
Cat•t<NY No. 
Inquiry No. 

52 SECURITY 
210 ADVANCED ENGINEERING CONCEPTS 

512-513 FAST HARDLOCK (INTL) 

100 RAINBOW TECHNOLOGIES 

125·126 WIBU 

23 TAPE DRIVES 
531 -532 COMBYTE INC (INTL) 

136 CONNER PERIPHERALS (N.A.) 

7S.76 EXABYTE CORPORATION 

156·157 MICRO SOLUTIONS COMP PROO 

185 QUALSTAR CORP 

204 

11 

67 

156 

CIV 

99 

19 

193 

204 

Catet<NY No. 
Inquiry No. 

221 COREL DRAW 6 

69 COREL STOCK PHOTO LIBRARY 

203 EMATEK GMBH 

223 MICROGRAFX 

224·225 MICROGRAFX 

MICROGRAFX 

119-120 PROXIMACORPORATION 

34 MACINTOSH 
142 TENON INTERSYSTEMS 

35 MAIL ORDER 
506 COMPUTER QUICK 

f'aleNo. 

62 

105 

205 

51 

62 

186 

88 

142 

401S6 

24 UPS/ POWER MANAGEMENT 146 COMPUTER DISCOUNT WAREHOUSE 178-179 

63 AMERICAN POWER CONVERSION 32-33 514 GREY MATIER LTD 

533-534 LUNAR ENERGY CO 401S 19 

52().521 MINUTEMAN 401S 10 
36 MATHEMATICAL/ 87-ae OPTIQUEST 68 

STATISTICAL 

SOFTWARE 
25 BUSINESS 
223 MICROGRAFX 

224-225 MICROGRAFX 

119-1 20 PROXIMA CORPORATION 

27 COMMUNICATIONS/ 
NETWORKING 

122-123 AGE LOGIC 

206 CLARK DEVELOPMENT CO INC 

504-505 COMPEX INC 

527-528 DISTINCT CORPORATION 

152-1 53 FIRST SOURCE INTL 

14().141 ICL (EMBLA) 

89 

MICROSOFT CORPORATION 

PERSOFT INC 

SUNSOFT (N.A.) 

51 

109 STATSOFT 

106-108 SPSS INC 

37 MISCELLANEOUS 
SOFTWARE 

62 524 ON TIME MARKETING 

88 

38 
450 

66 

ON·LINE SERVICES 

107 131 

BIX 

COMPUSERVE 

PSI (N.A.) 

204 

401S 11 

401S8 

188 

112 

2-3 

39 OPERATING SERVICES 
96-97 QUARTERDECK OFFICE SYSTEMS 

138-139 TR IT EAL CORPORATION 

157 40 PROGRAMMING 
LANGUAGES/TOOLS 128NA 7 

401S12 

88C 

119 

401S 16 

217 

89 

102 

44 

127 

Category No. 
Inquiry No. 

45 UNIX 
122-123 AGE LOGIC 

527-528 DISTINCT CORPORATION 

n FRAME TECHNOLOGY (N.A.) 

14G-141 ICL (EMBLA) 

51S.516 INTERGRAPH CORPORATION (INTL) 

79-80 INTERGRAPH CORPORATION (N.A.) 

84 NOBLENET 

101-102 ROSS TECHNOLOGY INC 

SUNSOFT (N.A.) 

142 TENONINTERSYSTEMS 

138-139 TRITEAL CORPORATION 

144-145 UNIOIRECT 

114 WALKER. RICHER & QUINN (N.A.) 

46 
161 

92 

93 

96-97 

UTILITIES 
MICR02000 

PKWAREINC 

PKWARE INC 

QUARTERDECK OFFICE SYSTEMS 

47 WINDOWS 
527-528 DISTINCT CORPORATION 

204 FUZIWARE INC 

514 GREY MATIER LTD 

192-193 MICROCAL SOFTWARE INC 

MICROSOFT CORPORATION 

WINBOOK (U.S.) 124 

Pa6• No. 

107 

401S8 

38-39 

112 

71 

128NA 1 

122 

126 

128NA 7 

142 

127 

116 

71 

187 

108 

120 

44 

401S8 

206 

40IS12 

206 

2·3 

11 

48 WORD PROCESSING/ DTP 
77 FRAME TECHNOLOGY (N.A.) 38·39 

GENERAL 
49 BOOKS/ PUBLICATIONS 

212·213 TALKIE 204 67 COMPUTER ASSOCIATES -VISUAL OBJECTS n 64 

BUSINESS WEEK (INT'L) 

BYTE 20TH ANNIVERSARY 

BYTE ON CO ROM 

MCGRAW-HILL PUBS 

OSBORNE MCGRAW-HILL 

39 

171 

175 

196 142 

114 

28 

TENONINTERSYSTEMS 

WALKER, RICHER & QUINN (N.A.) 

DATA ACQUISITION 

142 

71 
203 

514 

EMATEKGMBH 

GREY MATIER LTD 

543-544 INNOVATIVE SOFTWARE (INTL) 

182 LAHEY COMPUTER SYSTEMS 

205 

401S 12 

102 

205 50 
183 NATIONAL INSTRUMENTS 205 517 LOGIC PROGRAMMING ASSOCIATES 401S 19 232 

29 DATABASE 
231 COMPUTER ASSOCIATES - UNICENTER 

543-544 INNOVATIVE SOFTWARE (INTL) 

518 MAGIC I MSE (INTL) 

30 EDUCATIONAL 
517 LOGIC PROGRAMMING ASSOCIATES 

MCGRAW HILL NRI (N.A.) 

21 1 UNITED EDUCATION CENTERS 

53 

102 

73 

401S 19 

40A-B 

205 

31 ENGINEERING/ SCIENTIFIC 
128-129 F & H SIMULATIONS 91 

517 

33 
68 

222 

LOGIC PROGRAMMING ASSOCIATES 401S 19 

GRAPHICS 
COREL CO OFFICE COMPANION 35 

COREL DRAW 5 59 

518 MAGIC I MSE (INTL) 73 

133·134 MENA! CORPORATION 

MICROWAY 

83 

205 

524 

226 

114 

115 

41 

MKS I MORTICE KERN SYSTEMS 

OBJECT MANAGEMENT LABORATORY 

ON TIME MARKETING 

SYMANTEC 

WALKER. RICHER & QUINN (N.A.) 

WATCOMSOL 

SECURITY 
61·62 ALADDIN KNOWLEDGE SYSTEMS 

163 DALLAS SEMICONDUCTOR 

509·510 ELIASHIM MICROCOMPUTERS 

511 EUTRON 

512-513 FAST HARDLOCK (INTL) 

100 RAINBOW TECHNOLOGIES 

105 SOFTWARE SECURITY 

12S.126 WIBU 

161 

106 

164 

206 

401S 16 

61 

71 

27 

82 

194 

401S 20 

401S 14 

11 

67 

156 

156 

51 

545 

542 

526 

74 

503 

535 

86 

46-47 

RECRUITMENT 
MICROSOFT CORPORATION 37 

MISCELLANEOUS 
BYTE EDITORIAL SURVEY 160 

BYTE EUROOECK (CO) 128NA 8 

BYTE MOBILE OFFICE SWEEPSTAKES (U.S.)128NA 8 

BYTE SUB MESSAGE 158 

BYTE SUB MESSAGE (WORLD) 401S 9 

BYTE WAREHOUSE 148 

CALIFORNIA COMPUTER EXPO (NE) 196 

CALIFORNIA COMPUTER EXPO (PC) 206 

COMPEXPO/COMPFAIR 401S 18 

OATAPRO (INTL) 

DIGITAL EQUIPMENT CORP - ALPHA 

INFORMAT '95 (INT'L) 

86-a7 

8-9 

99 

MCGRAW-HILL ON-LINE 197 

MESSE MUENCHEN GMBH (SYSTEMS 95) 401S 7 

MITSUBISHI MOTOR SALES OF AMER (U.S.) 163 

NETWORLD+INTEROP 95 ATLANTA GA 165 

NSTL 110 
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EDITORIAL INDEX . 
For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. 

Inquiry No. Page No. Inquiry No. Pat e No. Inquiry No. Page No. I Inquiry No. Plll/eNo. 

A 
1341 Abaco 

Adobe Systems 
1326 Adontec Computer 

401S 20 
153 

401S 17 

980 

1243 

1002 

1015 

Systems 
Advanced Logic 

Research 
16B 

Adv an Sys 159 
Agile Networks 155 
Alantec 155 
AlgoRhythms 172 
Alpha Systems Labs 24 
America Online 24 
Ameritech 24 
Andover Controls 151 
APA Optics 34 
Apple Computer 26, 40, 103, 

111, 121, 149, 159 
Applied Network 155 

Technology 
Arlington Software 
ARPA 

976 Aspen Computer 
1396 Aspen Systems 

AT&T 

172 
34 

169 
134 

24, 40, 41 

B 
977 Badger Computers 170 

Bay Networks 155 
Bell Atlantic 24 
BellSouth 24 
Big Sky Technologies 93 

1003 Blue Sky Software 173 
1228 Borland International 69 

Bristol Technology 48 
1068 Brother International 113 
1397 BTG 134 
1006 Btrieve Technologies 172 

Bull 401S 3 
Bungie Software 11 t 

c 
Cabletron Systems 155 
Cadre Technologies 7 4 
Calera 159 

1026 CambridgeSoft 174 
1064 Campbell Services 128NA 2 
1069 Canon U.S.A. 113 

Chipcom 155 
Chrysler Technology Center 63 
c~ ~ 
Cisco Systems 155 
Claris 111 
Communications & 401S 5 

Multimedia Business Group 
Compaq Computer 26 

1332 Computek Control 401S 17 
Systems 

1234 Compuware 
1028 Confluent 
982 
990 

1317 
987 
1247 

ConnectWare 
Conner Tape Products 

Group 
Controlware 
Corex Technologies 
Creative Labs 
Cree Research 

D 

69 
174 
169 
170 

401S 14 
169 

24, 159 
34 

Dataquest 401S 5 
1047 Dataware Technologies 40IS 20 

1007 

1398 
981 

Day-Timer Technologies 
Definlcon Systems 
Delphi 
Deskstation Technology 
DFI 
Diamond Multimedia 

Systems 

172 
41 
24 

134 
169 
25 

985 

Digital Equipment 

Digilal Express 
Digital Products 
D-Link Systems 

48, 103, 
155, 401S 3 

24 
151 
170 

9B3 

9B6 

1328 

I 

1319 

1067 

E 
EMWAC 
Epson America 
Eworld 
Extended Systems 

F 
Finson 
Fiskars Power 

Systems 
Folio 
Futurus 

G 
Galacticomm 

1035, Gateway 2000 
1399 

GCC Technologies 
1009 GOT Softworks 

Geo Works 
Global Village 

1246 Granite Digital 
979 GTCO 
1233 Gupta 

H 

103 
169 
24 

169 

401S 17 
401S 13 

103 
128NA2 

30 
134. 168 

151 
172 

41 
111 
159 
168 

69,88A 

1044 Headway Technology 401S 19 
Group 

1011 Helix Software 173 
991 , Hewlett-Packard 40, 41 , 113, 
1070 149, 170, 4015 5 
1020 Horizons Technology 172 

I 
1060, IBM 41 , 45, 69, B3, 103, 
1236, 1242 123,159, 4015 3 
1334 Image Recognition 401S 14 

Integrated Systems 
1322 Imagine Graphics 
1337 Ines Innovative 

1327 

Elektroniksysteme 
Insignia Solutions 
lnSolt 
Instinct 
Integrated Information 

Technology 

401S 16 
401S 13 

111 
24 

401S 17 
401S 5 

1244 Intel 24, 41, 121 , 
159, 401S 5 

1329 Interconnect 
International Data 

1034 
994 
1342 

Intuit 
Iomega 
IPC Peripherals 
lrisott 

J 
Jasik Designs 

K 

401S 20 
48 

111 
129 
169 

401S 19 

111 

401S 19 

978 
1071 

1065 

L 
Lannet 155 
LeadTek 25 
Leadtek Research 168 
Lexmark 40, 113, 151 

International 
Lotus Development 81 , 84, 

SBA, 93, 103, 12BNA 2 

M 
1022 Matrox Electronic Systems 173 
1239 Matrox Graphics 121 

Matsushita·Kotobuki 26 
Electronics 

McAlee 174 
Mercury Research 25 
Metrowerks 111 

1 1029 

1013 MicroBench Software 173 
1066, Microsoft, 10, 40, 4B, 54 , 
1144, 1230, 1241 69, B1 , B3,B4, 

BBA, 117, 121, 159, 12BNA2 
1061 Microsystems 128NA 2 

Software 
Microtest 
Motorola 

1323 Mountain 

151 
36, 40, 103 

401S 13 

N 
1042 National Instruments 401S 19 

National Security Agency 36 
National Semiconductor 36, 41 
NBase Switch t 55 

Communications 
NEC 40 
Nichia Chemical Industries 34 

1062, Novell B1, B3, B4, 
1237 151 , 12BNA 2 

1063 

1232 

I 9B9 

1245 

1231 
1333 

Now Software 111 
Nvidia 25 
Nynex 24 
NZ Applied Technologies 34 

0 
Objective Spectrum 
Okidata 
ON Technology 
Optical Data Systems 
Oracle 
O'Reilly & Associates 
p 
Pacific Bell 
Pacific Telesis 
Palindrome 
Panasonic 
Papyrus Design Group 
Paradise Software 
Parsys 
Parsytec 
Percon 
Personal Technology 

Research 
Philips 
Philips Laboratories 
Philips Semiconductors 
Plustek U.S.A. 
Power Computing 
Powersott 
Primrose Computers 
Process Software 
Prodigy 

74 
113 

128NA 2 
155 
69 

103 

24 
24 

159 
34 
25 
24 

401S 3 
401S 3 

170 
24 

1045 Kendata Peripherals 
Kennedy Carter 74 I 1335 Professional Software 

25, 34 
34 

401S 5 
159 
111 

69, 93 
401S 18 

103 
24 

401S 17 

IS pages appear only in rhe International edition. NA pages appear only in the North AmeriC<J edidon. 
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Project Technology 
992 Proxima 
1240 Psygnosis 

Q 
OMS 

1331 Question Mark 
Computing 

R 

74 
170 
159 

40, 151 
401S 17 

Revelation Technologies 93 
Ricoh 113 
Rogue Wave Software 7 4 
RSA Data Security 36 

s 
1340 S.A.G. Electronics 
1014 The Santa Cruz Operation 

Scientific and Engineering 
Software 

134 
174 
74 

1336 Secureteq 40IS 13 
1330 Security Intelligence 401S 17 

SGS-Thomson 25, 401S 3, 

98B 

1012 

1032 

1318 
1041 

1004 

Microelectronics 
Sheridan Software 
Siemens AG 
Siiicon Graphics 
Smart Modular 

Technologies 
Sof!Arc 
SofTouch Systems 
Sony 
Sony Electronics 
Southwestern Bell 
Spectrum 
Spider Software 
Standard Microsystems 
StarDust Technologies 
Strata 

1324 Sundance 
Sun Microsystems 
Sy base 

1229 Symantec 
1033 SyOuest Technology 
1019 SystemSoft 

T 
133B Tangent Techniques 
1016 Tektronix 
1023 Thomson Software 

Products 

401 S 5 
36 

401S 5 
401S 5 

168 

30 
173 
34 

129 
24 

401S 16 
401S 18 

155 
30 

174 
401S 13 
74, 149 

BSA 
69 

26, 129 
173 

401S 13 
40, 174 

173 

3Com 155 
3M 26, 34 
T rinzic BSA, 93 
Trusted Information Systems 36 

u 
1235 Unity 
984 U.S. Robotics 

US West 

v 

69 
170 
24 

VLSI Technology 40 

w 
1025 Wall Data 173 
999 Wireless Computing 168 
124B WizSott 159 

x 
Xerox 
XLNT Designs 

z 
Zeos 

40, 113 
155 

41 



BIK: Vour [oac:h 
to the Int~rnet! 

5 
Give BIX a try w ith our new 5 for Free Offer! Join BIX 

today and get 5 hours of evening and weekend access for free! 

Take the rest of the calendar month to explore BIX, and then 

continue for our standard $13 monthly membership fee. 

';$ '/!.[! Further detai ls and complete rate information are 

-:::_ ' provided during registration . Using any communications 

()Q'(J ~\\'ll program, dial 1-800-695-4882. At the "logon" prompt enter b ix. 

Cfor'I Then at the "name?" prompt enter bix .byte39 . If you have any 

questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 

Send Internet mail to info@bix.com. Windows use rs can order BI Xnav, our graphica l 

interface for BIX, for easy point and click access. Details are avai lable during reg ist rat ion. 

Under uie 5 lor Fr&e olan. daytime ratos(S9A"lr,) apply lor access during prime time hours. The 5 fOf Frco otter is vahd for hrst-t1roo members only 

Circle 450 on Inquiry Card. 

The Internet connects you with 

more than 10 million people, at 

universities, companies, and other 

online services. Now, get full access 

to the Internet free of charge when 

you subscribe to BIX! You'll also 

get expert assistance from BIX 

moderators who can help you find 

your way around the Internet. 

These experts can guide you through 

the many services and features 

available, and help you find the 

information you're looking for . 

Anytime you need help, just join our 

special 'internet' conference and get 

fast answers to your questions. 

As you become more familiar with the 

Internet, you' ll be able to download 

files from all over the world using FTP, 

connect to other sites and services 

through te lnet. read and reply to 

Usenet Newsgroups, access utilities 

li ke finger and whois, and much more! 

BIX and the Internet together provide 

the largest and most effective technical 

resource fo r computing professionals. 

And with over 600 local access 

numbers in the U.S., plus telnet access 

via the Internet, BIX makes it easy to 

connect. Try BIX today through our 

special 5 for Free offer - and become 

part of the top technical team! 

EIX 
If you caH hack it 



Commentary Nick Baran 

Stop, Look, and Listen! 
Companies in the on-line 

business are rushing services 

to market. But do they really 

know what people want? 

T
he frenzied on-line market is heading in the 
same direction as pen-based computing­
scurrying to offer something without finding 
out first if it's what people want. There ' s this 

blind faith that people are ready to live on-line. People 
might want E-mail, they might be fascinated by confer­
encing, and some can even endure chat sessions. But are 
they really interested in reading magazines and newspa­
pers on their computer screens? 

Omni magazine recently announced that it will offer its 
monthly issues electronically and supplement them with 
less-frequent paper issues. It seems like a risky move to 
me. Most people still prefer sitting in an easy chair, or on 
the train, or in the airport , thumbing through hard copy, 
particularly if the alternative is paying by the hour to 
read on-line . 

As the telecomputing revolution sweeps through the 
land, its pioneers should bear in mind an obvious but 
often-overlooked credo: Li sten to your customers. No 
matter how deep your pockets. no matter how great your 
previous successes, no matter how profound your vision, 
if you don' t listen to your customers, you will fail. 

lfyou need an example of what happens when indus­
tries ignore their customers, the pen-based computing 
market is a good one. Companies such as Momenta went 
bankrupt because they brought to market products that no­
body wanted. These companies believed they cou ld con­
vince people that what they wanted was an expensive 
pen-input device wi th less- than-accurate handwriting 
recognition. 

Another example: Time Warner recently insta lled new 
set-top boxes for its cable customers in four states and 
then raised the monthly rates, even for those customers 
who didn ' t want the box 's new features. The media giant 
told customers they would lose their cable channels if 
they didn ' t upgrade to the new box. Amidst a howl of 
protest, Time Warner backed down and is now offering 
the new set-top box as an option. It could have avoided 
this problem by listening to its customers. 

Or what about e lectronic shopping? When I talk to 
people in the on-line business, they di smiss the problem 
of transaction security as one that will be solved soon. 
They ' d better realize that until security is completely 
solved and solid, people won't use on-line systems for do­
ing business. It ' s similar to the makers of pen computers 
assuring everyone that perfect handwriting recognition is 
just around the corner. 

Business transactions must be I 00 percent reliable and 
secure. Security is not some minor side issue. It is the 
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foundation on which electronic commerce must be built. 
We ' re still far away from truly secure electronic net­
works, and until we get there, electronic commerce will 
never take off. Developers of on-line services should be 
focusing on security technology at least as much as they 
are on getting Pamela Anderson to sit in on an on-line chat 
session. 

Interactive entertainment. This is what the deal makers 
of Hollywood and Silicon Valley are cooking up for us. 
This is where they say multimedia is going. But is thi s 
something people want? There's little evidence that au­
diences yearn to be active participants in movies and do 
things such as choose the fate of Forrest Gump. Spielberg 
and Gates could end up spending billions of dollars de­
veloping products that nobody wants. As Time Warner 
found out the hard way, and as Hewlett-Packard found out 
by doing a customer survey, people are interested in in­
teractive services-but they won ' t pay extra for them. 

This lack of understanding about what people want is 
surprising considering all the market-research tools avail­
able. But in the high-tech world , where growth has been 
so phenomenal, companies become so convinced of their 
invincibility and so sure of the power of their technology 
" vision" that they ignore business fundamentals . 

I don ' t mean to imply that there is no room for new and 
innovative technologies. But there is a need for new ways 
of thinking about how to market these technologies­
how to make them affordable and accessible. 

In France, the creators of Minitel bad the market savvy 
to give everyone a free terminal and make money on the 
information piped into those tem1inals. Maybe the tcle­
computing companies should give the hardware away 
and make money selling the content. But first , they ought 
to ask people what they want-and then listen. • 

Nick Baran, a co11s11/ti11g editorfor BYTE, is the author of 
Inside the In formation Superhighway Revolution (Coriolis 
Group Books, 1995). He ca11 /Je reached 0111/ie lntem et or 
8/X at 11ick/Jaran@bix.co111. 



Dell's featured computer artist is Nance Paternoster of San Francisco. CA. 

Leave it to Dell to offer a full-blown 

120MHz Pentium chip-based PC before some 

of the other PC players have even figured 

out what Inte l's latest chips can really do. 

So for the same price as last year's 

P60. Dell now gives you a P120c with double 

the clock speed. All in a PC built to ISO 9002 

standards. And on top of that, from a 

company that recently took top honors in 

the PC World Reliabil ity and Service Report. 

So now you can get the power you 

need. Without paying the price. 

lieimufoM@•• 
800-666-9911 
In Canada~ call 800-668-3021 
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pm CT • http://www.us.dell.com/ 

I Keye ode #01032 I 
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DELL' LATITUDE'" XPi P75D 
75MHz PENTIUM PROCESSOR 

• 10 4· Dual Scan Color Display 

• BMB RAM (40MB Max RAM) 

• 256KB L2 Cache 
• 420MB Removable Hard Drive 

(1 .2GB Max) 

• Smart Lith ium Ion Banery wilh 
Advanced Power Managemolll 

• 32-bit Local-bus Video. 
1MBVideoRAM 

• 2Type 11/1 Type Ill PCMCIA 
Expansion Slots 

• 6.1 Pounds 

• 1 Year Warranty' 

• 30 Day Money-back Guarantee• 

Business Lease: $111 /Mo. 
Order Code 1800025 

DELL LATITUDE XPi P90T 
90MHz PENTIUM PROCESSOR 

• 1 O 4· Active Matrix Color Display 

• BMB RAM l40MB Max RAM) 

• 256KB L2 Cache 
• 420MB Removable Hard Drive 

(1 .2GB Max) 

• Smart Li thium Ion Banery with 
Advanced Power Management 

• 32-bit Local-bus Video. 
lMBVideoRAM 

• 2 Type 11/1 Type Ill PCMCIA 
Expansion Slots 

• 6.3 Pounds 

• 3 Year Warranty' 
• 30 Day Money-back Guarantee 

$44991 

Business Lease: $162/Mo. 
Order Code #800030 

DELL LATITUDE LX 4100D 
INTELDX4"' 1 OOMHz PROCESSOR 

• 10.4" Dual Scan Color Display 

• 4MB RAM (20MB Max RAM) 

• 128KB L2 Cache 
• 420MB Upgradeable Hard Drive 

(81 0MB Max) 

• S99 More for 2nd NiMH Ballery 
(Slides into nappy drive to 
achieve extended battery life) 

• 32-bit Loca l-bus Video. 
I MB Video RAM 

• 2 Type 11/1 Type Ill PCMCIA 
Expansion Sims 

• 6.2 Pounds 
• 1 Year Warranty 

• 30 Day Money-back Guarantee 

$19991 

Business Lease: S74/Mo. 
Order Code 1800020 

DELL LATITUDE LX 4100D 
INTELDX4 1 OOMHz PROCESSOR 

• 10.4" Dual Scan Color Display 

• BMB RAM (20MB Max RAM) 

• 128KB L2 Cache 
• 810MB Upgradeable Hard Drive 

• S99 More for 2nd N1MH Banery 
(S lides into noppy drive to 
achieve extended battery life) 

• 32-bit Local-bus Video. 
1MBVideoRAM 

• 2 Type 11/1 Type Il l PCMCIA 
Expansion Slots 

• 6.2 Pounds 

• 1 Year Warranty 
• 30 Day Money-back Guarantee 

$25991 

Business Lease: $96/Mo. 
Order Code 1800022 

Dell's featured computer artist is Nance PatcrnoSlcr of San Francisco. CA 

There 's no shortage of them. Hundreds of 
people on PC World's Expert Panel had such a 
satisfying experience with the Dell Dimension 
XPS P90, they voted it Best Business Desktop, 
over all the choices out there. 

This award doesn't really come as a surprise 
given that we build our systems to ISO 9002 
quality standards. And that we boost Pentium 
chip performance with features like a PCI bus 
and extra cache. 

What's really surprising is how we do it all 
at the prices you see here. 

And now. may we take your order. please? 

11.1.1;1i13;1e11 
800-677-8816 
In Canada7 cal I 800-668-3021 
Mon-Fri 7am-9pm CT • Sa110am-6pm CT 

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

I Keycode #01033 I 



DELL DIMENSION'" XPS P133c 
133MHz PENTIUM• PROCESSOR 

• Mini Tower Model 

• 16MB EDD Memory (128MB Max RAM) 

• 512KB Pipeline Burst Cache 

• 1.6GB EIDE Hard Drive ( 10ms) 
• 17LS Monitor (17" CRT, NI) 

• 9FX Motion Graphics Accelerator 
with 2MB VRAM 

• Dual 4X Mul ti-session EIDE CD-ROMs 

• MS' Office 4.3. MS Bookshelf. 
Visio Express for MS Office 

• 3.5" Diskette Drive 

• Spacesaver Keyboa rd/Mouse 

• MS-DOS 6.2/Microsoft Windows 
3.1 /30 Days Free Support 

* Upgrade ID 1he Ul1ima1e Windows 
Accelerator. 1he 128-bil. 4M8 VRAM 
Imagine Card for S330 more 

$3899 
Business Lease: $140/Mo. 
Order Code 1500110 

DELL DIMENSION XPS P100c 
lOOMHz PENTIUM PROCESSOR 

• Mini Tower Model 

• 8MB RAM (128MB Max RAM) 

• 256KB Pipeline Burs1 Cache 

• lGB EIDE Hard Drive ( 10msl 

• 15LS Monitor (15" CRT. NI) 
• 64-bit PCI lMB DRAM Video 

• 4X Multi -session EIDE CD-ROM Drive 

• Sound Blaster 16 Sound Card 
• Altec Lansing ACS-5 Speakers 
• 3.5" Diskette Drive 

• Spacesaver Keyboard/Mouse 

• MS-DOS 6.2/Microsoft Windows 
3.1 /30 Days Free Support 

* Upgrade ID 16M8 EDD Memory for 
only S290 more. 

Business Lease: $81/Mo. 
Order Code #500109 

DELL DIMENSION XPS P133c 
133MHz PENTIUM PROCESSOR 

• Mini Tower Model 
• BMB RAM (128MB Max RAM) 

• 256KB Pipeline Burst Cache 

• 540MB Hard Drive (12ms) 

• 15LS Moni tor ( 15" CRT. NI) 

• 64-llit PCI 2MB DRAM Video 

• 4X Multi -sess ion EIDE CD-ROM Drive 

• 3.5" Diskelle Drive 
• Spacesaver Keyboard/Mouse 

• MS-DOS 6.2/Microsoft Windows 
3.1/30 Days Free Support 

* Upgrade to a /GB hard drive for only 
Sl25more 

Business Lease: $96/Mo. 
Order Code 1500111 

DELL DIMENSION P90 
90MHz PENTIUM PROCESSOR 

• Mini Tower Model 
• BMB RAM ( 128MB Max RAM) 

• 256KB Wri leback Cache 

• lGB EIDE Hard Drive (l Oms) 

• 15LS Monilor (15" CRT. NI) 
• 64-bil PCI 1 MB DRAM Video 

• 4X Multi -session EIDE CD-ROM Drive 

• MS Office 4.3. MS Bookshelf. 
Visio Express for MS Olfice 

• 3.5' Diske lte Drive 

• Spacesaver Keyboard/Mouse 

• MS-DOS 6.2/ Microsoft Windows 
3.1 /30 Days Free Support 

* Add an addirional rMBof Video 
ORAM for only S49 more 

Pictured System 

$1999 
Business Lease: $74/Mo. 
Order Code 1500114 

! 

DELL DIMENSION XPS P120c 
120MHz PENTIUM PROCESSOR 

• Mini Tower Model 

• 16MB EDD Memory ( 128MB Max RAM) 

• 256KB Pipeline Burst Cache 
• lGB EI DE Hard Drive ( 10ms) 

• 15LS Monilor ( 15" CRT. NI) 

• 9FX Motion Graphics Accelerator 
with 2MB VRAM 

• 4X Multi-session EIDE CD-ROM Drive 

• MS Office 4 3. MS Bookshelf. 
Visio Express for MS Office 

• 3. 5" Diskette Drive 

• Spacesaver Keyboard/Mouse 

• MS- DOS 6.2/Microsoft Windows 
3.1/30 Days Free Support 

* lncroase your screen size ID 17 
mches with our ms monilDr for 
$300more. 

Business Lease: $109/Mo. 
Order Code 150011 2 

DELL DIMENSION P75 
75MHz PENTIUM PROCESSOR 

• Mini Tower Model 

• BMB RAM (12BMB Max RAM) 

• 256KB Writeback Cache 

• IGB EIDE Hard Drive (10ms) 

• 15LS Monitor (15" CRT. NI) 
• 64-bi t PCI 1 MB DRAM Video 

• 4X Multi -session EIDE CD-ROM Drive 

• 3.5" Diskelle Drive 
• Spacesaver Keyboard/Mouse 

• MS-DOS 6.2/Microsoft Windows 
3.1 /30 Days Free Support 

* Add a Crearive Labs Sound Blaster 
16 Sound Card and A/tee Lansing 
ACS-5 speakers for only S99 more 

$1749 
Business Lease: $65/Mo. 
Order Code #500117 

*SYSTEMS FEATURED ARE JUST A SAMPLING OF THE THOUSANDS OF POPULAR CONFIGURATIONS AVAILABLE 

DELL DIMENSION XP~ 
120MHz PENTIUM PROCES: 

• Mini Tower Model 

• BMB RAM (128MB Max I 

• 256KB Writeback Cache 

• 540MB Hard Drive ( 12m: 

• 15LS Monitor (15" CRH 

• 64-bi t PCI 2MB DRAM Vi 

• 4X Multi -session EIDE C[ 

• MS Office 4.3, MS Book ~ 
Visio Express for MS 011 

• 3.5" Diskette Drive 

• Spacesaver Keyboard/ I\ 
• MS-DOS 6.2/Microsoft ~ 

3.1 /30 Days Free Suppo1 

* Add a US Robotics 28 8 f 
for only $149 more. 

Business Lease: $89/Mo. 
Order Code #5001 13 

DELL DIMENSION P75 
75MHz PENTIUM PROC ESS 

• Mini Tower Model 

• BMB RAM (128MB Max I 

• 256KB Wrileback Cache 

• 540MB Hard Drive (12m 

• VS14 Monitor (14" CRT. f 
• 64-bit PCI l MB DRAM Vi 

• 3.5" Disketle Drive 

• Spacesaver Keyboard/~ 

• MS-DOS 6.2/Microsoft \ 
3.1 /30 Days Free Suppo 

* Add a 3COM Link Ill Nell 
lnrerface Card for 011ly s 

$1399 
Business Lease: $52/Mo. 
Order Code 15001 15 

tPromotional pricing 1s not discountable "" Promotional pricing on this conf1gurat1on expires 7/31/95. "Guarantees available in the U.S. only for registered ownms of Dell Dimension systems pu1chascd 
after Bil/SJ and Dell Latitude systems pu1<hased aher B(<l/94 tfor a complete copy of our Guarantees or Limited Warranrrcs. please wrote Dell USA LP . 221 4 W Breier Lane. Building J, Austin, TX 
78758. ~ Business leasing arranged by leasing Group, Ire. • Prices and spcc1fications valid in the US only and sub1ect to change without not11:e. The Intel Inside logo and Pontium are registered trademarks 
and lntelOX4 ts a trademark of Intel Corparat1on MS-DOS. MS. Windows and Microsoft are registered tradema1k.s of M1crosoh Corpornlion © 1995 Dell Computer Corporation. All rights reserved 



THE ALTERNATIVE TO DELl:S COAST TO COAST 
PENTIUM CHIP NOTEBOOK. 

0 The Ven l est Ooss·Ccuntry v2 0 test simulates typical executM! use of Mrcrosoti Office" apphcations in M!Closoft Windows~ 311 du11ng an airplane ft~ht Power 
management was enabled and BMB RAA1 was installed VeriT est. me is located m Smua Monica. CA Offer cqi1res 7/3 1/9S.Promo1iona1 pricmg nol discountablo 

If airlines had outlets at every seat. 

it wouldn't matter so much that most 

Pentium processor-based notebooks only 

last an hour or tyio. But the only outlets 

are in the restroom. And you can't spend 

the whole trip in there. 

Introducing the Dell~ Latitude'" XPi . 

The first Pentium processor-based 

notebook that can last take-off to touch­

down. Coast to coast. 

This thanks to Dell's record-breaking 

smart Lithium Ion battery and power 

management technology (not to mention 

Intel 's new LM Pentium chip). In "Cross­

Country" '" tests• conduc ted by VeriTest, 

inc .. a leading independent test lab, the 

Dell Latitude XPi P75 dual scan notebook 

lasted an average of 4 hours and 40 

minutes. That's LA to New York, no problem. 

Of course. actual battery life wi ll vary 

depending on the nature of your use and 

configuration. You might even get more. 

Call us now to order your Latitude XPi . 

11i1e1;i.13;1w11 
800-677-3355 
In Canada~ call 800·668·3021 

Mon-Fri 7am·9pm CT • Sat 10am·6pm CT 
Sun 12pm-5pm CT• hnp://www.us.dell.com/ 

I Keycode #01031 I 


	Front cover
	Contents
	Cover Story
	Inside the Mind of Microsoft
	The Elegant Kludge

	Features
	Machine Learning Grows Up 
	The End  of Programming 
	Solutions Focus: Big OOP,  No Oops 
	Live Wire

	State of the Art 
	Herd Instincts 
	Competing Platfonns 
	Replication's Fast Track 
	Under Construction

	News & Views
	Videoconferencing's Achilles' Heels
	Hot Chips, Tough Choices
	Apple's New Multimedia Macs 
	3.5 Will Get You  100
	BBSes to Provide Local Web  Access
	WinSock 2 Enhances Connectivity
	Blue Laser,  Bright Future
	Color Lasers: Faster, Easier, Cheaper
	What's New

	Reviews 
	Send in the Clones
	Five-in-One Peripherals
	Foxy Move to Client/Server
	The Matrox Triple Threat
	Unix with No Excuses
	Software Roundup: Work-Free Workgroup Schedulers
	Portable-Data Stars
	Lab Report: Fibe Internet Servers Go Head-to-Head

	Core Technologies
	Building the Better Virtual CPU 
	Novell Builds a NEST
	PostScript Sins 
	Merging ATM and  Ethernet 

	Opinions
	Pournelle: 
	Books and CD-ROMs: 
	Commentary: 
	Editorial
	Blasts from the Past
	Letters
	Reader Survey
	READER SERVICE
	Editorial Index  by Company 
	Alphabetical Index to Advertisers
	Product Category 

	BUYER'S  GUIDE

	Back cover

