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TRANSPORTXPE P166 S5,199 TRANSPORT XPE P150 S3,899
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·18MB EOO IW.1(80 Bmax.) 32MB EDOIW.1 (BOMBmax.) 

3GBrenmible hard d~ l.4GB rerrmable hard drive ~-,. 
12.\" acti11J matrix colOI display,800x600 12.1 " acti\1J matrix color display, l!OO:l600 
Mo\orol:l Montana 33. 6faxjmodem 

SELECT FEATURES 	 OPTIONS 
lntei 430MX Moll!le PCI chipset 
256KB l ?. pipeline l1ursl cache 
64.!Jit PCf grapl1ics accelerator. 2MB VRMI 
8Xm<XJular CO-ROM 1lrivc 
Pick-a-Point dual poinli119 devices 
Souoo Blaster 16-11il slereo srxm<I 
BuilHnstereo soond speakers 

and micropllore 
CardB11s· and zoomed vidro-rcaily 
2intrared ports. \ fronl. 1rear 
S.video and NTSC-video cap.1bll1ty 
Buil t~n gamepert 

Management Pak: MPEG ArcadePlayer, 
fl.SAPV.\lrdPowcr, QuickenSE. 
SPRYNET lnlcmel lrialmernl1Crsl1ip 

Ei:eculNC Travel Pak: GrC9 Nomian 
UltimateChallengeGoH. Ou1dwn 
ExpcnsAblc,LapUnk. Foc.11Point 

2m00ular expansion bays (CO·f10M drive. lk1rd 
drive,3.5" rJoppy drive, ldh111nH011 bJtteryJ 

Custom nyloncarryingcase 
MIClosotr W®•ti.~ 95 and MS~ Plusl CO 
Microsoft Office CDs 
5-year/3-year limited Micron PowerM warranty 

11ICIOl\Oock m1rl!ifl1€d 1a port repjJCJtor 1'~111 
warm dockirg am b111IH11 game po1t 

\GGMl lzMo!Jllc Inlel Penti11111 processor 
w11/l MMX upgrade 

'-'"!OrolaMootana 33 .6 fax/rrooem 
3ComPCMCll\ cthernct adapter, 10·baSC"-T 
Samsonite lcaUicrcarryl119 case upgrade 
2nd1nlell.!Jcnl l1 lh1um-1onbattery 
2.IGR primary ltard driveupgrade 
3GB primary l1arddrive upgrade 
2nd l.4GB modular hard dnve 
2 r~ l 2.tGB mcxlular hil rl l dnve 
I6MBEDO IW.1 upgradc 
321, BEDOlw.1 upgrade 
Mur11111€d1 aXc1temen1Pak (composed 

ol MMX enabledsottware) 

133Mllt 111lel Pcr11i1 r111 prOCCSSO! 
161Afl EDO RAM(40MB max.) 81,999
1. 4GB h.1rdd!M) 

llu5.1e.Js(/ Wl/no.t1.3" SVGA DSTN color display 

SELECT FEATURES 	 OPTIONS 
Intel PCI 430MX chipset Single modular bay for llopJl'I dnvc or CD·HOM 
256KO l2 pipeline bursl cache 16-iJit stereo soond 
PCI Bus wilh 128-bif grapl1ics ;iccelerator Builli nstereo speakersand micropllone 
Toucl1p,1dpjnUng dC\~ce I rear lnlrarcd pert 

i.~ Hballcry 	 Microsoll l'lta:lows 95 

5-year/ 1-ye.1r limited Micron warranty 


ASSURANCE DOWN THE ROAD. 

Motorola Montana 33.6 lax/modem 
3Com PC ~CIA etliemcl adaplcr, tO-!Jase.1 
8X CO-ROMupgrade 
2rnl NiMHlmltery 
l./yloo carrying case 
Lealher carr ·ng caseupgrade 
2.I GB primary haril drivc 11pg radc 
!!MB EDD RM~ Ul);lrailc 
24MB EDO IWA upgr ade 

Ta lk about outstanding performance for the price, ancl one name is sure todominate 
the conversation. Micron. You see, we do not compromise when it comes to tec hnology. 
Our engineers are driven by acommitment to performance and reliabil ity bordering on 
obsession. Ami everyMicron is assembledusing theindustry 's most advancecl 11111 HImanufacturing techniques at afaci lity built to reflect our tradi tionof excellence and 
comm itment toquali ty. In the past two years, we've collected nearly 200 awards for 
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COMPUTERS CUSTOMIZED TO FIT YOUR NEEDS. 


2Lx1 Lx1 
Dual l11 tel 200Mlil Pc11tiurn Pro procesSOIS 
128MBECCEDO RAM 
Dual 2GB Ul tra'Mde SCSl·3 harddrives (4GB total) 

S6,499 
Hoo le.JS< S:>IJ. l/n"' 

Intel 200MllzPentium Pio processor 
32MB ECG EDD RAM 
2GB Ultra Wide SCS~3 1 1md drivo 

S4,599 
Bu!. "'3se S160/n"<l. 

Dual Intel 200MHz ~Oum Proprocessors 
256MB ECG EDO MM 
Dual 4GB l.Atra \Vldc SCSl-3 h2Jd drives [8GB t~) 

S7,999 
&JS ""'e 5251/rm 

In el 200MH.z ~ um Pro procesmr 
64MB ECG EDO MM 
4GB Ultra \\'Ile SCS~3 lwd dlMl 

S5,099 
&JS rose Slr.J/n" 

SELECT FEATURES 
Dual PenuumPro ZIF sockets lntegra oo Intel EtllcrExpress™ Pro 100 MIO'osofl Wunows NT Server 4.0(l!HJSer l!rensc) 
256KB integrated L2 cache conMllet Intel LANOcsk Server Manager 2.52 
Memory expandable to IGB (8 OIMM slots) lntegral!XI SVGI\ ~ rapl1ics lnl<~ratcd lklrtlwarn instrumentation 
8 open exp.'lfJSion slots: 5PCI,2ISA. 1sh.ired 12X SCS~2 CIJ.llOM drive Dcdic.'.lt()(I server tecl1nical support, 7x24 

ISA/PCI 
Integrated Maplcc PCI Ul tra \\~de 

3.5' 'Iloppy rlrivr1 
9rlrivollays:Ginternal 3.5",3external5.25" 

5-ycar/3·ycarhmilcd MicronPower• warranty 
I·yearncxHx1si11ess--Oay arr-siteserviw • 

SCSl-3 cmlrollcr 15" Mic1011 15FGx•.28dp{13.7" display) NOS{soltwarc SlWJf113 ifx:Q)nt rcsollfulS). 7x24 
Microsoll Mouse. 104-kcy keyboard 

CAll FOR PRICING ON NOVELL IITTAANITTAAE 4.11 SERVERS. 
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Intel 133MllzPentium processor Intel 166Mllz Pentium1woccssor 
16MB EDD RAM wiU1 MM<'" tech11olocJyS1,599 s1,B99
15" icron 1SFGx, .28dp(13.7' display) 16MBEDOMM

[lo... loose $5-1/UIO llus. ~$65/0"<l
15" MicrOH 15FGx. .28dp (13.T' display) 

SELECT FEATURES 
512.KB pijX.'fioo OO!st cadl:!. 

Rash BIOS. D suppoo 
1.2GB S!MRTEIDE hard drive 

Integrated S3 Tno ViffiE/llX graphics 
aa:eteratoc, 2MB EDO JW.I 

Integrated 1'13\~table souri:J 

osolt \VuxloYr.;~ 95 
lnlel lANOesk Oient l,tmager 
s.year/3)w hmiled Microo ~\'el' warrant)' 

3Com 3C509 nclwocl< adapter Tix»-lmc mi 1~tm..er or desktop 
3$' floppy ctnvc Microsolt Mouse, \04­ key keytxJard 

Xvi Xvi 
16MB EDO fVM 
1.2GBEIDE liard drive 
15"Microo 15Fili. 28dp 113.7' cfisplay) 

S1,999 
llus lo.u$66/mo 

32MB EDO fVM 
3.lGBEJDEhard drive 
17' Micron 17fili, .2Gdp(15.8" clisplay) 

S2,599 
llu5. lcaro 588/ll'O 

32MB EDO IVJ.1 
2JGB BOE hard drive 
15" MICIOO 15fGx. .28dp (13.T' cf~) 

s2,299 
llus 1c"9J SIR/nll 

SELECT FEATIJRES 
Intel l80MllzPentitm1 Proprocessor &HM\ PCIgrapl1ics aoccleralor, 2MBEDO MM Intel LANDesk Cl icnt Manager 
256KB lntem.11cacl10. flash BIOS, DMI suppor1 Tool·lrcc rn i nill~'l{) r oc 1lcsk1op 5-yc,11/3-yr.1r limited Mf:ron Power wammty 
3Com 3C509 OO~l'Drk ndaplcr Micr(IS(lll Mouse, \04-l<ey kcyboarrJ 
3.5" floppy 1lrive Microsoll IM1ld111•f.l NT 'Mlr1<slation 
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EXPANDABILITY AND VALUE 

THAT LEAVE ALL OTHERS IN THE WAKE. 

For the absolute best performance for the price, one name saysit all. Micron. It's a reputation you can take to the bank 
for server,desktop and portable solutions, beginning with the Micron™ Vetlx™Lx1 server. 

The Micron Vetix Lx1server comes ready to get your network up and running , right out of the box. 
With Microsoft®Windows NT®Server 4.0 preinstalled and Intel LANDesk®Server Manager standard , 
the Vetix Lx1 is agreat value. We can also preconfigure aserver with Novell lntranetWare 4.11. The Vetix Lx1 
is expandable with 1or 2Pentium®Pro processors, 8 open slots and 9drive bays. 

PENTIUM.PRO 
",. oc • • • o a 

Add in the Micron ClientPro™family of PCs-stability by design.Whether you select the MTA, Mre or Xvi,each model 
includes the most efficient and advanced manageability features and network options. Simple setup, remote access to inventory 
and remote software distribution lower total cost of ownership. Clearly, ClientPro gives you the best overall performance for the 
money. Anatural choice for business of any size. 

To keep business moving when away from the oHice, you need the Micron TransPort™XPE. It is the ultimate portable 
multimedia PC gear for the serious business professional. Complete business presentation capabilities. Superior 
performance and flexibility. No compromises . II is the best your money can buy. 

Best of all , it's all brought to you by Micron, a company PC World has recognized as the best in the business for service 
and rel iability. One that backs your purchase with our industry-leading 5-year warranty. Go ahead. Give us acall. Then get 

ready for some smooth sailing. 

800•362•7306 

Circle 1 60 on Inquiry C ard . www. mi cronpc .com 



Microsoft Office 97/now/ 

with 50% less nas 


0 1997 Miaosofl Corp01a1ron. All r1gtlls reserved. 


M1c1o:>of t ano WhC'rc Co )"OU ~\3 f\l to go I ,1'(? arc rcgist~rco tradema rM of M1erosoU Corpcration. 




77% 


hin of teeth • 
Ol<ay. We recognize that, wl1ile the release of new Microsoft Office 97 may arouse the excitement 

of the general populace, you may greet it with , well, less than glee. That's why we've tal<en pains 

to make sure Office 97 worl<s hard for you, first and foremost. To wit: with file fo rma t comoa tihility 

settings. you can mal<e sure everyone's saving stuff in a format that everyone else can use. One step 

determines the setting. And when the time comes, one step moves everyone to the Office 97 format. 

The Net ark Installat ion lzi'trel helps you customize and control different batch Setup scripts for 

different groups, and Systems PQl icy Temolates let you customize the settings your people actually 

see. Finally, the Upgrade Wi zard now cleans out earlier versions of Office more efficiently, freeing 

up extra hard-disk space (the fact that half of the code is shared among apps frees up even more). 

In short, we want you to be happy. We want you to visit us on line. And we want you to have molars. 

Where 1110 you want to go today? www.mlcrosoft.com/ offlce/migratlon/ lt/liCfOSoft"' 

http:www.mlcrosoft.com
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Intranet Politics Cutting-Edge 
and Technologies Health Care 

BBA DBM 
lly David Ba11111 Ry ' 1te 'J:Corcoran 
VAR~ and integrators are Medicine counts on IT to 
succcs. folly tangling with t. kc 1he knife to paper­
the intranet maelstrom. work and inefficiency. 

MANAGING DATA 

ABlueprint for 
Managing Documents 

75 
lJy Jn mes lloyle 
Ways to find the needle in the 
gii;ahy1e haystack. 

NETW ORK IN TE GRATIO N 

PCs Strike Back 
Bl 

By Mike /-11m vicz 
Armed with Zero Administration 
:md Nctl'Cs, Microsoft and Intel 
co11111crarrack the C rebels. 

Parallel Goes 
Populist 

88NA3 
By Dick Po11ntai11 
Three new rcchnical trends 
could pu hparallel processing 
onto your desktop. 

BU ILD ING NET APPS 

Avoiding Hostile 
Applets 

89 
By G. McGraw n11d E. Felten 
They' re ouc there. And 1hcy 
want to get in. 

BYTE MAY 199 7 

BUILDING NET APPS 

The Component 
Enterprise 

93 
Uy Dick Po1111tni11 
Future apps will cre:n c a more 
nexible d iem/server architecrun:. 
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EDITORIAL 

Serve 'Em Up Hot 
14 

/Jy Mark Schlack 

INBOX 
19 

BITS 

x86 Breaks 200 MHz 26 

New Storage Technology 28 

Fatter, Cheaper Pipes 32 

CLIENT TE CHNOLOGY 

"Thin" Windows Firms Up 
41 

/Jy Bob Q11in11 
Citrix's WinFrame 2.0. 

CE SOFTWA.AE 

Real Remote Control 
from Your Pocket PC 

42 
By Peter \Vayner 
Symantec' pcAnywhcrc CE. 

DEV£ ()PMUH TOOLS 

C++ on Every Level 
47 

By Steve Apiki 
Microsoft's Visual C+ + 5 .0. 

MOllL! STORAGE 

Quick-Striking Mighty Mite 
48 

By /(o/Jert L. Hummel 
Avatar's Shark portable drive. 

LAB 

HARDWARE 

Multiprocessor Intranet 
Servers 

106 

By Robert L. Hummel 
We srrcss-tcsr six SMP boxes. 

SOFTWARE 

Put Your E-Mail 
on the IMAP 

116 
By Dauid Seachrist 
a11d Tom Yager 
These e-mai l servers make for 
handi er manqgement. 

REVIEWS 
DIVHOPM Nl lOOLS 

Redesigned Delphi Masters 
Networked Apps 

121 
/Jy Rick Creha n 
The emphasis is on Web and 
dimibutcd applica tions. 

WEI HltVER son YA.AE 

Netscape's En te rpris ing 
Server Upgrade 

123 
By l'ete Loshi11 
3.0 has promising cross­
plarform directory support. 

COLOR PRINTER 

Color That's Sim ply Amazing 
124 

By Russell Kay 
Epson's nifty and thrifry color 

ink-jct prinrssuper image . 

STORAGE 

Maximum DAT Backup 
125 

By Stan Miastkowski 
!-IP's SurcStore DAT24 offers 
great backup speed. 

NOTll001<5 

Throw Mc a LifeBook 
126 

/Jy l'etcr \\'lay11er 
Fu jit u squeezes all the essen­
tials into a 4-pound package. 

WHAT'S NEW 

155 
NEC's low-cost SuperScript 
660Plus prints 600 dpi; Corcl's 
Lumierc moves vicko edi ting 
into the mainsrrcam. 

IMPROBABLE 

Advances and Retreats 
in Computing 

160 
By Marc Abrahams 
The amazing new Content 
Analyzer; the fab combo of 
ch ips and snacks; and how Plug 
and Play has saved live . 
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Inquiry Reply Cards 152A-B 

Index to Advertisers 
Alphabetical Order 152 

Editorial Index 
by Company 154 
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WEB PROJECT 

JavaScript Revisited 
!19 

Byjo11 Udell 
JavaScript is now less buggy, 
more avai lab le, and more 
compelling to use. 

JAVATALK 

Jct-Assisted Java 
103 

By Rick Gre/1a11 
Powersoft's Powcrj IDE lever­
ages Optima ++ technology. 

CHAOS MANOR 

Two Heads Arc Better 
Than One 

127 
ByJerry Po1m1elle 
Chaos M anor ge ts a new mult i­
processor Windows NT 
machine for high-end graphics. 

CORE 


OPERATING SYSTEMS 

Smarter and Faster 1/0 
for Servers 

51 
By Chris Briggs 
I20 blasts borrlenccks. 

NETWORKING 

Inside Gigabit Ethernet 
55 

8yScli111Lo 
Ethernet and Fibre Channel 
team up for 1-Gb th roughput. 

CPUs 

Alpha Arrives at the Desktop 
59 

By Peter]. B11 1111011 
A low-cost version brings work­
srarion power to de krop PCs. 

PROGRAMMING 

The Internet Robot's Guide 
to a Web Site 

63 
By Tonya £11gst 
How co block ctbor access. 
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WINDOWS 
x86 Breaks the 200- MHz 
Barrier ...... . ..... . . . ... 2G 

Ai\t!D :md Cyrix juice up 1hcir 
CPU clock peeds, and Imel has 

hill it torrid chip. 

Big-Screen Notebooks 

Arrive . ... ...... . . .. .. . .. 34 

Look fo r more 13-inch screens 

to show up this summer. 


"Thin" Windows Firms Up 41 

Thin·clienr Window i po i· 

blc bcc.1use of Cirrix Sy rem ' 

WinFrame, now beefed up 

with CPU load balanci ng. 


Rea l Remote Con trol 

from Your Pocket PC .. . . . 42 

Sy mamec's CE version of 

pcAnywherc lers a linlc 

machine manipulate :i dist:inr 

large r )'Stem. 


C++ on Every Level ... . .. . 47 

lf you're serious about AcriveX 

controls, you need Microsoft' s 

fas1 new Visual C+ + 5 .0. 


Alpha Arrives 

at the Desktop .. . . .. . .. . . 59 

J\ new lost-cost version of 

Digital Semiconductor's Alpha 

processor, the Alpha 2 l 164 PC, 

wi ll deliver workstation 

perfo rmance fo r NT sysrems. 


NT 5.0 in the En te rp rise .. GG 
This mom h's cover story rakes 
a close look :i t NT 5.0's new 
distributed se rvice fo r 
advanced nenvorking. 

PCs Strike Back ... . . . ... . B1 

Windows will ger e::is ier 10 

adm in i rer, and rhe ctP 

makes more sense than the 

alternative nenvork compmer, 

say Microsoft and lnrcl. 


Two Heads Are Better 

Than On e .. . ... ... .. . .. 127 

A new dual-processor NT 

m:i hine brings high·end 
graphi co Chao M::inor. 

UNIX 
Many Paths to NT/Unix 
Interoperability .. . . . ..... J G 
New solurions for mainra ining 
Unix while implemcnring NT. 
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Mult iprocessor 

Intranet Servers . . .. . . . . 106 

Our stress- testing incl udes sev­

era l Unix SMP machines. 


Put Your E-Mai l 

on t he IMAP .. . ......... 116 

\Y/e test mai l servers for Unix 

tharcomply wirh rhe Jnrernet 

Mail Access Prorocol. 


NETWORKS 
Fatter Pipes for 

Workgro up Networks .. . . 32 

Upgrnding a small or mid ize 

ner won't be so cxpensi \•e any­

more, thanks ro producrs from 

Cisco, 3Com, llay Nenvorks, 

and orhers. 


"Thin" Windows Firms Up 41 

Cirrix' WinFr:imc 2.0 bui lds 

on irsstrong th in-clienr rech­

nology with PU load balanc­

ing, NT 4.0 supporr, and 

adminisrrnri ve tools. 


Smarter and Faster 

1/0 fo r Servers ..... . ..... 51 

A new 1/0 srambrd offers OS 

independence for high-speed 

pe ripherals. Ir al o means ber­

rer perfo rmance and scalabili ty 

for servers. 


Inside Gigabit Eth ernet. .. 55 

This hybrid nct\Vorki ng stan­

dard offers fas ier throughput 

while remaining comparible 

with most existing nerworks. 


NT 5.0 in the Enterprise . . 66 

The nexr version of the OS will 

fearure disrribmed ervices rhat 

should appeal nt: t\Vork man ­

agers and users. 


PCs Stri ke Back . . .. ... ... 81 

Nenvork computers :i re rhe 

wrong way to gu, d ai m 

Microso ft :rnd lnrel. 


Multiprocessor Intra net 

Servers . ... . . . .... ... .. . 106 

We stress· tCSt six rand Unix 

servers that cr:ink up rhrough­

pur wi th multiple CPUs. 


Put Your E-Mail 

on t he IMAP . .. . .... .... 116 

E-mail servers fo r NT and 

Unix supporr tl u.: lmcrner Mail 


Access Protocol for con-vcnienr 
mail re trieval and managemcnr. 

The Return ofD elphi ... . 121 

If you're building distributed 

lienc/scrvcr apps, you should 

chec k our the la test version of 
Borbnd's dcvelopmenr tool. 

INTERNET/WEB 
The In te rnet Robot's 
Guide to a Web Site . . .. . . !i3 
The t:rndard for Robot 
Excl usion allows you to con­
trol acce s ro your Web p:iges. 

A Blueprint fo r 

Managing Documen ts . . . . 7 5 

All that in fo rmation on your 

Web si re! Herc's how co help 

people find whar they need. 


PCs Strike Back .. . . . .... . 81 

Mi rosoft tries to counrcr rhe 


by promising to incorpo­
rate Java and Internee sr:in ­
darcls into Windows. 

Avoiding Hostile Applets . . 89 

Some tip on fend ing off Java 

nasties. 


JavaScrip t Revisited . .. . . . 99 

Load a page wirh J:ivaScripr, a 

natural extension of HTML, 

and the result is an HTML 

page with cxrra smarts. 


Mult iprocessor 

Intranet Servers . . ..... . 106 
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it Vllon't be because you lost your data. 

O~tical librar~ S~stems from Pinnacle Micro. 

20 GXJabyte to 4.5Terabytecapacity1 "thI•16 di" <e s 

Award-1 'nning 4.6GB mediaand dril'll •backwardscompatible 

More capacity for up to50%lessthan ot he r brand s 

24hour/1 days aweek •4hour on·si te repair se rviceava·lable 

&? .seagate 
Softwan> 

~Tr ow 
~a t'Tllflall flW tn mn.fact.ns\ SiQllllt!!I ~1.111m llie Pirooe ~'m ~ ~ a 
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Library Symms·. Vi~t Oil! web~te al wvw.pinnaclemicro.com. 

On GSA1thedule 

Yoo can't alford tota echancesv.ithyourdata. With an esnmated 

JOyear shelf life,virtuallyer1or· free storage end 4.6Gigabytehigh 

capacity media, Pinnacle Micro Optical LibrarySystems give you 

the storage you need at aprice your companycan af fo1d.Make 

sureyour dataissafe - get anOpticalLibrarySystemfrom Pimacle 

lk:ro. And t.ey, next time, s~ag a little. 
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114 .789.3000 la1m.rn9 .3150 l'lbtn 100'11 mim 1bo1111 1111 1 ~ 
C irc le 143 on Inquiry C ard (RESELLERS: 144). 



'SIO<l h 1hc m.nulacwru't ••lil2t""l rct••l rn« 12MBui r t dc.1:1"1' mcmaey • •'If cl.. tLI pub! nan; ' f>lllty,"'1Vtt," •UM. DI IM ..,rJoihtt >p<cr•lll' 
"''"'""" In.I\ '~· Pnrt>lhlc tn<nftWl' I> ex<luJ<J rmm er. l'ru<nnu<>n ...... Fdnu;uy H. 1'197 •nd • ..,,,.i. ID M ll, 1'»17, ..... i.11....prt1a IJ.1. f ,-.lid II\ 1hc u. .u..J uab ""'' Pn.:1nc in . dolhn. 
Otl<t ... hj... IU dun~... VurJ wher< prululncnl by L.w. Amu l [ICtl<irm.mcc """'. m.11· ,.•"'. J<oprn.111111 on cm !ronmnu ...J ··~l<m nnfi11U111tion. Tetllllll ~ " '"ducted .,., "" 1nJ.r<ndc:tu >ctvlcr r.,. ·llnll~ 
• 	m1.1>n<hoc1or, Inc. Kinguon TcchnoWi:y Carnp""f· 17&.'\1 Ncwl11'1"'. ucct, F<.uUlill\ Vull<'), 917 , (7H) HS-2600, F. (7 1 ) H5°269'1. 19117 K1lti:>h'1 T<d~ C>nlp..n\ II 1i~1r. rocnd
'"Ill" n I•• r<g!Jr<"rl'd tn1<kncul ontl Oim1.,11n~ WILl1<M llmlu ho 1mJenurk uf Kmi:>ton T<clu"'l '"'I""\\ Ml<r 1(1, W1n,lo1< •allll Window. NT",.. •C11l>1ctt'tl tradC1n.uh Mia;Tu•1il'1 Qnpmuclnn. 

http:tradC1n.uh


studies ind icate 

Chances are you 've witnessed the power of 

Microsoft3 Windows® 95 and Wi ndows NT~ Now 

imagine all your Windows applicat ions screaming 

Up. 
silently across your screen, powered by an extra 32MB of the 

world's most reliable memory. Memory is the fuel that will drive 

32MB your PC to a whole new level of performance. 

And now, thanks to the Microsoft/Kingston~ 

of Kingston memory promotion, every user of Microsoft software 

$199 ~~~~ desktop 
sys tems 

is el igible to purchase 32MB of most Kingston 

desktop memory for only $199 '. That's a 

mega dose of the world's leading memory for 

less than $2001Suddenly, you'll experience 

a dramatic boost in performance. And recent 

that upgrad ing RAM improves overall 

system performance by up to 63%.+ You 'll feel you r PC 

st1ifting into overdrive. Open as many app lications as you 

want and run them simu ltaneously. Handle monster fi les and 

graphics. Cruise the Internet and download video and images 

witl1 recl<less abandon. Think of it 

this way: You wi ll never fi nd a 

che aper way to experience such a 

quantum leap In computing power. 

To mal<e the whole upgrade pro· 

cess easier, lool< for our Hardware www.m1cro101t .comt promo1 k1n11•10n.h1 m 

Migration Guide on our Web site at www.ki ngston .com/ b.htm. 

To place your order, call your preferred rese ller; or call us 

toll-free at (888) 435-5451. But please do it quickly. Speed 

is everyt l1ing these days. 

Microsoft· 

IillMl&~QU

CO M PUT I NG W I T ll O T L I M I T " 
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!{you 're looking/or 11 notebook with greatfea tures, you should hr checking out Take 11d1•antageof the1Vi11Book Sprrial Value Packagr-wi1111er ofthelaptop Buym 
theWinBook FX, winner ofthr February 1997 laptop Buyers Guide award. GuideApril 1991 Best Buy award. Were offering thisfally·loadea Win Book 111 a sur­
This is one110/ebook that won't shortchange you 011 jea/ures or perfor1111111ce. prisingly low price. 

Now available- huge savingson Win Book notebooks that have slight variationsThis machine comes equipped with lSOMHzof Pentium power, a huge 2GB 
in thecolor of thed1arcoal ca es. This heavy duty performer offers al33MHzhard drive, and a59 watt Smart lithium battery with extra long bal!ery life, processor, 40MBRAM, and 128-bitgraphics acceferator.You11 have all thepowerand 11ith-!OMB EDO RA~ ! , yourapplications 111ll fly. you need to run the most memory-intensive applications. 


And at these great prices these Win Book FX's will be flying out our doors! 
 We're makingthese new, fully·warranred notebooks available at great savings to 
So call now on our hottest selling notebook whilequantities last. you. Call now to request yourSpecial ValueWin Book. Hurry. quantities arelimited! 

WinBook FX · -- ~~~~~~.~P.~.~~.~!J~al~~ .fl~~~-~9.~.. 
• 	 12.1" Active Matrix Display • 12.1"Active Matrix Display 
• 	 40MB EDD RAM • 40MB EDD RAM 
• 	 &MHz Intel Pentit.m Pmcessa • 133MHz Intel Pentilllf Pnx:essa 
• 	 2GB removable HOD • 1AG B removable HOD 
• 	 ZB.8 lntemal Fall/Modom • 20.8 Foll/Modem 
• 	 59-watt Smar1 li1hlum loo Battery • 45·wnll Snmr1 Lilh lum Ion Bil tnry 
• 	 256K Syrd:urst 12 Cache • 25GK L2 C..1Che 
• 	 Opcioos my aa;cpts CD-ROM Module • 128-bit Vidoo Graphics Accoleralor 


and 3.5' 1.44 18 Oiskcltc Drive Malu'c • Optims b.1V occepts CD-ROM Modulo 

(l:Xllll roWed) CY opti<nal 2n:i Lithium a00 3 5· 1A4~ Diskette Oril1! Module 

loo Battery (bolh 1rdll:led)CY optimal 2rd Lithum 


• 	 7.15 lbs. loo llilncryi.. 
l 

• Creative Labs &iurdblaster 16 • 6.Blbs. 

compatible Steroo Audio • So11ndblastcr Pro- compat1hle 16-hit 
 WmBook 

• One T\'PEl II and one Typo Ill PCMCIA slot stereo nudio . • lntE!(Jrated dual-button rxiinting stick. • !MBVideo RAM CO MP UT E R CORPO R ATI ON 

~tiooal dual-b.Juon toudlpJd (slu.m) 	 • T'MJTypo II CY me T'/PE! Ill PCMCIA Slot 
• 	 1rDA1D1 • Integrated Dual-button touchpa d 
• 	 Clne-~llal" extErdible warranty • lrDAp;irt 
• 	 MKJosolt Wir«N~ 95 installed • One·'fl?<lf e.ctm!ible warranty 1-800-468-0712 

• 	 M1cmsolt Wirrl:J.t.15• 95 instnlkld 
Mon·Fri 8am-9pm EST 

~ PortReplicaror S.i19am-.1pm EST~399 Addasecondl.JrNum lonBanery 
/or only$259 /or onlyS99 U.S. ""'1cx1Jy. ~· llnCU11frioo21 rnall)' 

bod<gtrmot<tmicn dl1tcipwtlw<. 
-....;a 999 Md

J\'inBoot Lups winning...and H'inning...aml ~' 1mrinJ ..and uinninl--"nJ winm·ng ...and fll-inn1ng ...11ntl "·inning...and winnirig...-:nd "1nning_and u·inning... dnd u.rinning...ami witming~.and wimting...ant 

1	 @ lllylllil Alpllll!Il.lplapilrfw'16oirlo 	 0... llllll 
WRWll'li Pl tll 	 w..... It.....April9!7, 

16/IUIMB Aupl 111911 '**"-6od fms•OIOQWrJil#.lMPtll 
llSlN W11Ba11U'I Pill W..WfXIP IJl ll'dlorllJ'li PIOOSvr.A 
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.WORK THE WEB "' 




IN THIS BLOODTHIRSTY BUSINESS 


ARENA, IT'S BE IN CONTROL OF 


./
~TUS NOTES ~ 4.5. WORKING THE WEB TO WORK TOGETHER BETTER. 

J~l~i ght, so there 's a lot going on in your day: managing e-mail, sharing work, juggling your 

calendar, coordinating appointments and staying on top of web-based information that 

changes every minute. Hey, that's business. And since you're not going to get any sympathy, 

you'd do well to get Lotus Notes 4.5. It's designed to leve ra ge the power of the Web so you 

can work more closely with your colleagues, and put all the information your job demands 

right there on your desktop. 

A PLACE WHERE YOU CAN REALLY GET SOME WORK DONE. Lotus Notes 4.5 

is your cen tral access point for all information in the business world. It ensures that the 

information you depend on is literally up-to-the-second , and that you become aware when 

something important changes - whether it 's the starting lime for your afternoon meeting 

or an update to a website that's vital to your business. 

Notes is now thoroughly tied to the Web, so it not only gives you direct access to the 

expanding universe, it letsyou update the content of your company website directly. II even 

helps you stay productive while you're off-line, stuck on a plane or wherever. 

Notes has always been about working together better. In its latest ve rsion, it's also the best 

Internet client. so you can move to awhole new level of web-based collaboration - and get 

on top of all that information before it gets on top of you. Find out more about how you can 

use Lotus Notes 4.5 to do your job better by visiting our website at www. lotus. com. 
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Serve 'Em Up Hot 

The prevailing server-side trend will go a long 


way toward providing 11ew, really useful applicatio11s. 


as t crobcr I complnincd 
loudly :ibout the lack of inter­
esting new deskrop :ipplic:i­
tions. I haven' t exactl y been 

overwhelmed since then, buc it'ssropped 
bothering me as much. 

Ar that time, l s:i id I wasn't buying the 
id ea that serve r apps were goi ng to 

replace clienr :ipps. I' ll now :imend th :it 
t:itement: Softw:ire development is dd­

ini1ely doing a 180 away from stand-alonc 
:ipps and row:ird se rver app . Slow, 
expensive, or simpl y unavailable net­
works will keep sr:ind-alones in busi ness 
for ye:irs, bur it's bt:coming cle:ir that 
se rver apps :ire hot. 

lodernservcrapp offerservice and 
processing ro brge groups of people rry­
ing to accomplish something together. 
Th:it's the agend:i that informarion tech­
nology expert need to respond to now. 
Personal productivity :ipp haven' t made 
th:ir big a dent in thcse kinds of coll:ibn­
rarivc tasks. 

Case in point: How do you cnabl t: 
di spersed groups of people roo numer­
ous to attend the :ime videoconfcrcnce 
ro work rogether in real rime? Recently I 
previewed three apps that :id lress th t: 
problem of simulr:rneous, real-ri me col­
bbornrion: Venue, :i virrual office, from 
Acriverse (Austin , TX); Symposium, :in 
on-line clas roo m :ii med ar co rpor:i te 
tr:iining, from enrra Sofrwarr.: (Lex­
ington, :\1A}; :incl Audirorium, :i. vi nu :i l 
space for brge mt:r.:ti ngs, fr om Xerox 
PARC spin-off Place Ware (M o untain 
View, CA). Time will tell how well they 
deliver on their promise, bur in concept 
they're strikingly powerful programs. 

They provide in a box whar an IS hop 
would be h:i.rd-prc sec! to cobble roge th ­
cr on its own. J\nd they do ir by marry­
ing established client-side technologies 
like GUis, 3-D graphics, and digi r:il audio 
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with new servt:r-side technologies like rhe 
Web and J:iv:i. Signific:intly, the develop­
ers of these :ipps didn't invent these tech­
nologies-tlwy merel)•asscmblt:d them in 
interesting :ind worthwhile w:i.ys. Where 
once developing those apps wa · no task 
fo r the foinr hea rred, you need no longer 
be a m:i rcr of kernel architecrnres and C 
to produce useful server-sich: code. 

Our cover stor)' focu e on rhc OS side 
of thisequ:ition-specifically thcsoon-ro­
be-releasccl NT 5.0. It's the most significa nt 
NT since 3.S I achieved basic us:ihili ry and 
stability. Reading this story, Iwas st ruck by 
how different it is from thost: articles we 
used ro write :ibout desktop OSt:s. Wh:it' 
imporr:i. nr isn't the der:i ils of NT's inrer­
n:ils, but how concentric byers of mid­
dlcware ripple nut from it to provideappli­
cation servict:s th:tr will eliminate years of 
work fron1 development projt:cts. 

Enrr.:rprist: com puring experr have 

You need no longer be a master of kernel architectures 
and Cto produce useful server-side code. 

gr:i.p hica l and in form:ition processing 
power ro make the most of the server­
side apps that draw together your com­
pan)', its partners, :ind its customers. 

On another subject, subscribers will 
noti ce a new fc :nure t:ct io n in thi s 
momh 's i sue: Reseller. Our re e:irch tells 

long pointed our that real compa nies 
need PC opcr:i.ring )' tern th :i t do much 
more th:in make :t mi croproce o r 
scream. Microsoft add res eel some of th:i.r 
with BackOffice. Now it h:i.s dropped the 
other shoe with :in arr:iy of software ro 
make di trilrnred compuring work on a 
large sca le: directory ervice-, security, 
object support, and more. 

"fake pl. tfo rms like NT and Unix, make 
liberal us1.:of components and the Ner,and 
you have a server :ippLicarion dcvr.: lopmenr 
platform th:it jusr won 'r qui r. Thar's great 
news fort ho ·c pushing the cnvclopt: with 
componr.: nrs, nt:twork compurcrs, and 
other net-centric technolog)'. Bm I think 
it's also in reasingly the mm: th:ir evcn far­
clienr advoc:itt:Swill march to. After all, 
ultimately you want ro harness. ll that 

us th:ir roughl y a third of our subscribers 
arc v:i luc-:idded re ellcr ·, ys tems inrr.:­
gr:irors, independent sofrware develop­
ers, :ind si milar providr.:rs of IT services. 
Our new section will foc us on technolo­
gy th:u )'Oil can u e flexibl y:ind profitably 
to meet the needs of your customers. If 
you'rr.: a reseller who dot: n'r subscribt: 
but bt1)' S us on rhe newss tand, you can 
chr.:ck our this new secti on by visiring our 
Weh site. In either cast:, let us kn ow 
wh:i.t you think. Ill 

~ 
:c 
Mark Sch lack, Editor in Chief " 
mschlack@bix.com ... "' 

mailto:mschlack@bix.com
http:imporr:i.nr


ADOBE FRAMEMAKER 5 on WINDOWS 95 & NT. 

MAKES SHORT WORK OF LONG DOCUMENTS. 


Adobe" FrameMaker· 5, lh e leading document publishing software, automa tes your time consuming 

authoring, formatting, and I age layout tasks. And now its mulli -pliltform' supporl includes Windows· 95 

and T. Adobe FramcMaker lets you easi ly create long documents like books For .1 free demo cop)' of Frarm•,\lakl'r, 
c,111 81lll -J8R-9883 cxl.137118 

with cross- referen ces :ind indices. What's more, it's the perfect lOol to di tribute 


cri ti ca l documents on !he Internet and inlranet, making il easier than ever to publish online product documcnlalion, 


businc. s proposals, engineer ing specs, !raining manuals and more. If you've got a big job on any platform, now you've 


got the power to meet the challenge. Download a free HTML plug-in from www.adobe.com/ pccial/hotamaJe. ~
r,. 
If you can dream it you can do it : Adobe 

~Aho il\'.& lllbk on \\l ndOWJ J. I , ~t.1 c11lhl\ ~ l-'o""cr ~bdn 1 °"h : 41lhl UNIX~ -uno ::-.: un'" X1Luu", ltl'/UX. l>1giul UN IX: Sil1cu n Gr.1pl11 ,·JI.ti.~ IB.\l' AIX: Adob~. 1 ht Ad1>bc-logo, Fr.unc.\fal.ct and tht 1;1 a,IJ nt, 
•Jr 1 ·u un Jr~.1m it. )"Ou .an 110 11· .arC" 1r .ulr-m.irk~ of AJobc- ' r'tcrn' In mpoc.u~- All o~hn muL,. arc tbt property of Lhcir rcj s'« ll~t' rnmp.1:n.in.. ll;) l 9'Sl7 Adobt r•1rm.t In orpouttd. All nghr• uwttnl. 

Circle 123 on Inquiry Card. 

http:rnmp.1:n.in
http:Fr.unc.\fal.ct
http:www.adobe.com


'co'w COMPUTERfrn':J'Wl DISCOUNT
WAREHOUSE 

• 


RDC·2 
Digita l camera 
with LCD dlplay 
Hlgh·poworod 
d/gltal comora, 

nffordably 
pr/c od 

• • 70 x (,7(i dpi 
+410,000 pixel class 
(' ')) + 24·bit oolor 

+ 2.M U intcrnu1memory stores 
(economy mode) sull 1mn~e • c ch with 

10 M.omdsof IOuml. or 7 minut nrul 4fi ~ndJl of 
sound • l ndud n h and Photo.Stucho "°nwaro 

$799.00 covrnan 

ViewSonic" 
Optiquest 053 
+ 15• muhi·aconning CRT 
( 13.S" vrnwrib ll• im•ge size) 
+ .28mm clo t pitch
+,\ tnximum n•S(]lullon: 
102•1 x 708 nt 87llz 

$288.59 cow 84802 

Optlquoat V773 
+ 17" Su~r ConlrS!: l Oal squ n· ecn tn RT 
( l!j. " \· t~wnhlc image aiz.e) + .20mm dot pu.c.h 
+ Mnx1mum r<•!Kllution: 12 Ox 1021 ut.A.lHz 

$539,61 CDW79420 
Hardware, Soft:ware & Peripherals at: DISCOUNT Prices! 

NITWOnKIND l•HDDUCTS 

Window• ITT Server V4 .0 
li1>9 • S<L<lnl lic:eoMt CD 177. I 5 
Upg • IG<&<tl\t lic:ONo CD . 499.71 
Comp upg • 5-doonl l.c<>rao CD . 371 92 
Comp upg -+ 10-chont r.ccnse CO . . . __ 608.26 
Server t 5·dlont hOCK"ISO CO . . 731t81 
Sorvcr • 10-ctlont Ileen.so CD . 1020.76 
Slngle-dlent lkonsa upg ., •..•• _. _.• .. t7. l 0 
Si.ng!e<tlent lieofll.O • • • • • • • • • • • . • • • • 34.32 
Window& NT Work1t1Uon V4.0 
Version upg CO • . • • . ...... 12U3 
Songte-denl upg , ...... 239.49 
FIAi ,.....,.., CD 279.20 

lnU• nt tWart 
5-usor CD ..... .. • • ......... 73Q.20 
10.usorCD ............... 1385. 18 
25· LISer CO ... , . .. ...... .. ... 24 18.40 
50-usor CD ... , .... ,, .... ...... .. 3211-4.3 1 

Calf tor Ho1J• ll lnfr.ttt• •W• to upgrndtu . 
lntrenetWare for Small Suslnon 
Servor wtlh 5 licen&.01 .......... .. ... 594.90 
1·us.or addn:lonal lJOeMo . . . . . . .•.• 48.64 
5-U!.er ac:XHUOnal lJcont.o ..•. . • . .. 216 ll 

C•ll 101 • ddlllon tll How• tr 1,,tra.ne rwa,.. 
multJ..u••t conf lou,..tlona. 

3C900 ElhorLlnk XL PCI IOl!T ...... 10<.I 16 
3C900 Elllemol XL PCI comllcl ••.••••. 129.85 
3C905 Foal Elharltnk XL PCI I Ol l OOBT '. 95.00 
ONiceCoonect B·pon hub , , •.. .• . • .•. I 19.JB 
SuporStack II Hub 12·Pon IOBT ••••• . 469. t I 
SuporStack II Hub 24·Pon IOBT .. .. , .. 767. I5 

• 

BDCR 

lrOAT!>SISA'EISAV02•orlal 1 Pll 't .11 
BOCAHUB-8 8-por1 I 001 12.38 

COMPAQ 
,. ate~nl I OBT PCI c:ontron.ot '.. 11.as 

ora oont 10l l006fX PCI ronlrctler ... 110.29 

['~ ~~.':.:6· 
Dosk01roct 10/l OOMbps PC I . . . .. . U 5.ll0 
Jc10irod othemet 10DT •. , . . . , ... , . , 309.53 
Jc10iroct EXPlus pr1n1server, onemat. . 296 .67 
Je.tO~ect EXPlu1J pclnl HM)t, e11: lernaJ . . ·Ut.14 

infel 
ElllerExpress PROllO• PCI oombo ..•.. t U 59 
Elhe!E cu PRO 100 PCI . . . 11.41 
lle!P0<1Ex eu PRO Eno! ""emal . - ... ?59.41 
Ne1Port&pteu PRO Eno! ••lemal . 379.30 

Ui:LINKsvs-
Combo Elf'lctr l 6 LAN card . . • 35.53 
Combo Etr.i&rPC I LAf'~ card .. • • . . , 85.70 
CombO PC/E ttiarnol c.anl I OBT • • • . , . • Q1.93 
10BT S·port workoroup hub .••.. . , . • . SG.4fJ 

~SeagateSoftware 
Backup Exec VB.11 for Window• NT 
Slf\lit.o wl\'tH oc.too •2a 1 1 
Enterp:nu od tJon IOG0 1 

SMC' 
Elfle<EZ ST IOOT hUIJ , 
Etne<EZ 6TC I CBT h"b 
EtherEZ 16TC tCBT hub 
ElhorEZ t OClT 1SA • , . • 
EthOrf>o,,.er IOl lOOOrX PCI 

Jfinom 
Cred11Card E1hernot 10/100 upgr:adeablo 129.o.I 
C1e0:1!Ca1d E1hornnh MO<klm 33.6 1CBT . 299.71 

DATA HORADU 

iomega 
z,p dnvo 1OOIJB ponll<!I uns 
bp dnvo I OOMB o>tomaJ SCSI 141 95 
LI> drtvo 1COMB lntemnl SCS1 149 15 
0 no EHy 800MB Tnt'o'DO "1.lerMI 9'.J G!I 
Ditto Euy BOO l.B Travnn Oli10rnat 1'9.95 
Jiu <Jrlvo 1OB In emal SCSl·2, • , • 31J9.D5 
Jnt U1lvo 1GEl OXIDrrnll SCS1·2 ' . • • . . • 499 95 
Omo dnvo 2GB inlomal. . . 149 .05 
Dino dnvo 206 e.t1e11ml , 1UG.95 
Dino 0 1nh Card . 59.95 

& PHILIPS 
CC02600 CO recorder intomal 0900 

CC02600 CO recorder 0-w.tom.tl 79& 00 


1'.s~­
EZfltor 230MB ••1emnl ' 21U2 
SyJot I 50 B SCSI lntornaJ Jag oo 
SyJOI I 60B SCSI OX!OmDI. . 49&.00 

MUL11MftDIA 

CrMIMl IJlbG SOll:"d BlaSIO< AWE64 PnP , • 1!B.44 
Croa>Y9 LAbs Sord ll!BsUw V•luo CD ex 221.14 
M1CJOSOh.Jtlon&18X c o pan11tlol .. . . . • 278 ao 
r EC ax1 ex co ln11>mal SCSl·2 229.4 1 
t EC 8Xo BX CD oxll>mal SCSl·2 JO'it 20 
POOl-.C "°""bit ex CO w I 3111 00 
Y1mat\Q YST·M1S. 10..,.-.n IPM¥4't • H .ll 
Yilmah.a 4S.wan s.a1 t•'tf.DM>Oftf 1ISSI u 

ll<l'llT OIVICll 

A<louo NU·FO<ITl •C)'boorc>'louctiplld , , 51.08 
Alps OlldoPoin1 Wave koyt>oarcVlouchp d . G8.80 
Alps GlldoPolnt Yfin<low• 95 • oybc>a rd , . , 93.84 
Cnlron~I Dm·•.-g S1alo II 12x 12 "'"""' pon 306 OJ 
Co&lo OV·300 dlgMal camoro . . ... 055.&5 
ConnoctlJC Color OuJckCo.m . • 21o55 
Epson PholOPC dl!'l•I camor• , . . 399 00 
Epooo PholOPC 500 dJ0441 camo.. 09 00 
EPl<lOActoonS<arvq S~·ill>m II 315 81 
C?M>n ExpraSSIOt1 636 E:a ec: s.unnci t S.41.!7 
~+.'fll~Ort PacMtd Scan.Je1 5pl.oc ]99 00 
t1o.,,,,""on Packard Scar\.Je! .ic 157.10 
ln101 Sma.11 Vidoo Aecoroor Ill 1159 16 
I'< ansdl1)1on r.•ouso·M'H1 Bo:c . 22.12 
l<ons1n(11on f:Kpert Mamo VS 0 PS/'2 . . 91.77 
l<Od.J.k OC50 Oo'Q'tlll Sci&nai Comom 6139 00 
LOQ11och T1ac1o:Man Morbla . . . . .. 83.23 
l~Jloch Po~cScan Color Pro . 300.30 
Micro1ok Pi'IQ-OWa comp.·lct e.caMor , , 97.88 
M.crolek ScanMa er E3 c:oklt fltHOOd . , , 189.57 
M.001ek Scer.Ma~er E6 a.Id colot flltDOd 499 00 
II AX· 11 0 Scan1o<Jch M:aMOr 27ga7 
ti Co 100 <1.gl4lcarncr• S06.H 
Ploy Snappy \'Xloo SlAI c:ap!>Jro 195 97 
Polo""" 2000-.0 " ' camera 2981 21 
R.coh RDC· 2 dQLll came<a 7t'l 00 
UMAX PngeO IG8 Color scannor 2 17.25 
U M.l.X Vllt.G ·S6E a.co.nnar 288 &a 
UMAX V11Ul ·S 12 scanner 629.65 
V11Jonoor Paporf'on m11C &eaMOt , 244.40 
Vl &lorwor PnporPon 1x &canner . 220.29 

MAO lnnovlis.lon -' 1OV2 14• 26mm , , :219.72 
MAO lnnov.t5.lon 510V2 H:i" 28mm lOl.75 
MAG lnno 1.1on 710V2 11· .28mm 505..91 
IAAonavtu: MS4010 1.r 28.mm 2« .l• 
M gNl•<>x MV5011 1s• 2&ml . »l.15 

~· er.:~~~.t~:~~ -28nvn ~:!! 
EC XV 17• 17" 28rnm 6'8 .11 

tlEC P750 17" .25mm.. . , 87VI 
t [C P 11 so21 · .2Bmm . . . 193D.57 
P11nco1on EOSO 15· .28mm ... . . 309.89 
Puncoton E070 17" .2flmm • , , . tH 7.21 
Sony Mulll5Can I005 11C 1s· PnP 2!>mm , , 35-1 .02 
Sony Mulb5-enn 1005' 1s· PnP 25mm .,. JS-1 .36 
Sony Mu.l\.5Co.n 200sf 1r PnP .2Sntm ... n&.10 

MOIUTORS 

Sony MLtl•&an 300ot 20' PnP .30mm .. 1565 46 
v.o..... SoNc E641 14• 28mm . , ,.. 25 
V.-Sonlc E655 15' 28mm . . 111 78 
v-Sonoc PT775 1r .25nYn es H 
VlowSoolc P616 21' 25mm . 15M 40 

411 .11.1 1. t! -l· f 

All VtUOO )(pioulon .. PCI 2MB. . . . . • 72 tJ 
ATI TV Tunor ... . . 100 ... 2 
Al l 30 X.pros&IOO• PC2TV 4MB PCI .• ' 104 07 
Dlarooncl SpoodStor64 2200 2MB ISA ••• D2.22 
Ol4mond Stoallh JO 2000XL <MOPCI 137.49 
D.amond Sloallh 30 3000XL •M B PCI •• 229.41 
t.tatro c M l!Onnlurn PCI 2MB WRAIA.. lfl.128 
1.1100• M leMourn PCI 4MB WRAM 249.14 

'910CllSOA UPQAAOll 

infel 
Pflnllum Ow•rOrlwe Proceuors 
63MHL , .. .. .. .. .. .. .. • .. IJS .66 
e3Mflt . . . • . • ••• ...•.••... •... . mo 11 
12Cll133 MH t UPIJ IOr 5160, 5160 , . , • , , , IDB . I~ 
125 Ml·tz. upg ror 5175 .. 24fl 115 
150MHz UPQ ror ISIOO ' ••.•• • ' . ' ••• ' ' 321),40 
l66MH1 upg lor 51100 _... . . 405.80 
PenUum 011t 1Drlv1 Procenor1 
w/MMXTK hnologi 
125MHz UPO I<>< 75MHz .•. . . 137 91 
l!illMHz ""° '"' UOl.IHz ....... l37H 
t6&1Hz UPO lo< IOOMHz •• •JBI 

PC CARDS 

3Com LAN PC Caro combo ... 174 87 
3Com 3J 6 IOOT LAN . mOdem ' . ' 789.60 
3Com 3J 6 IOOT LAN •mOdem oombo . . 339.92 
Hoyos OPTIMA 336 w/EZfack . , • , • , . , , 200.41 
HayesOPTIMA 56K . ' '' 217.94 
Mog1hor11 E1norno1 adaptor w/XJACK . , 09 00 
M6Q4h6f1l 3l a col utar. . . . . . . . . . . :u11 oo 
r.tao hGrll :lJ 6 col!ular w/XJACK ••• , 2l9.00 
M- f.loolonl 3J 6 .. .. .. . , 170 20 
Naw PC Caro >ov&bd< odnpoet 5130 
5.frplo J 3 0 ""'"""· ".. . . . , 5992 s.mp1e 33 0 Communic.atol 'illo/S~.l(: , n •• 
Xucom 33 6 22-4 OG 
Xircom 33 6 Eth<lmel IOBT ,... 309 ! 1 
X1rcom J3 6 Ell'1.0m£11 r:ombo . . . . .•.. 319 O 

(DHayes 
ACC UAA 3.36 V.34 lntomal wna1t.. 

ACCUA;\ 336 V 34 el'1emal w;fax • . 

OPTIMA 336 Bu1o1nou ,Aodem mtamaJ 

OPTIMA 336 Business M'OOem enemaf 

ACCURA !161< rntomal 

ACCURA 56K 0>.tomol . . ....... 

ACCURA 66K • - ontemal 
ACCURA 56K w•rp1>ooe e>lemal 

Of>TlMA 6GK lf'lUtrnal __ 

OPTIMA OOK fl•lcmal , 

ACCUllA ISDN 

(~ MOTOROLA 

ModomSUllFR MlK lr11ern:.I .. 
MOClemSlJ llFfl 6fJK oxiemal , . , 
VOICCSUf\Fll 56K ln1omal .. , , 
VolceSURFn Ml( lu:!(ltnal 

IJ},'lllDJUca' 
Spon 11e' St 1!11 
V ~om VJ.a 336 lfll.Omal '°"1&L 

V34 33 6 ~omal ...., 1o..i: 

v34 3J G fUlltfMl 'illolt$.1. 


VQllCO V 34 33 0 1nlemal w1ax . 
 , 
Va.co V.34 3J 6 o:.1omal wJf.aic .. 119.•0 
56K x2 lntornn l . 110.9 
56K llC2 cll lOlnill , , 2 11l.99 
56K ).2 Volco lntorrml • . , 19UJ 
56K x2 Voice external ...• 219 •B 
lSON T28K lormlnAI atlapter . 229 bl 

125.81 

' 1l989 


21& 2 
NOOO 
1~n 
16197 
178.74 
IN 
261 41 
271.7l 
, .. 115 

CAL LI 
CAL Lt 
CALLI 
CALLI 

11.e 13 
149 .. . 
119-29 
1HlD 

MODIMS 

C~rlerSeriH 
V.J.t 33.6 1'\lM\61 'f'l lTU .•• 2ll IO 
v 34 33 6 extemal- w•14ii: •. 211 !1 1 
56K lnrcmal .. .. • • 230 1 
56K &XIOtnal • . • , , , • . • 281.16 
l·modem ISON V 34 tumooom o•temal 3.C4.74 
Oa1aBum ISON U lnlorr co 0.-1 rnal .. .. 205 40 
OataButit ISON SIT ln1011oco oxtomal . . 2315 .-40 

~ 
33 6 YOico/SVD '°'°'""' . • ' 111.13 
ComSIAI 33 6 YOlce/SVO lnlornal • .. 129 7 
V341 Plus 3J 6 lwnooem lnlamal . H&J 
VJAX Pkls 33 6 a1.mooom a:•1omal .. 11753 
56K ln:emel 
56Keirtemal . 

P'AINJIRI 

brother. 
tiL·720 laser . 
HL-730 laser . 
MFC.4550 S·lr>I , 
MFC-6550mc 6-ot1· I 

Ca11011· 
BJ-30 monod1tOmO 
BJC-70 .. 

BJC·2<0 .' ' 

BJC-l;20 . ........ .. 

ll.IC-4200 . 
BJC-4550 . 

EPSON. 
FX870. .. 
L02070 .. 
UCJOO , • 
Slylu>~<OO 
Slylu< Colo< 600 
S'1'uS COie< 600 
5ly!us 1500 
S us Pto XLC'Offll 

.. 139 13 
. .. ts 9<I 

. ..... J~U 1 
39919 

. ' ... 711980 
.. wn9 

". 2fi5 5(1 
297 21 

. " 179 00 
,, . 39HO 

'' 279 CJ<) 
. . .. 499 00 

.. 219 46 
' 379 (M 
... 165'1 
... 229 00 

moo 
..... 44900 

• 99500 
... 1499 DO 

(h~ ~!~Ki::J; 
HP Desk.Jet 400 cdor l)l1ntor. ... • . • . • 17Q 00 
HP OeskJet 340 port11bk> Inkjet pnntot.. . 21914 
HP OeskJet 682C cotor pMIOr , •••• :261.74 
HP Desk.Jot 69•C OOIOr pnntO< • • • • • 2119 DO 
HP OMlUol 820C&O oolo< pmUtr Ui DO 
liP Dc<_IWol 870Csa oo1o< pml6f 4111 DO 
HP l.AsetJet ~ XUlt prinrer lH 00 

HP LaserJe1 6P """'°' 1 t s 
MP t..asorJei EMP printer . 171 45 
HP Ofl~e.J&f 350 mulU-lunction 4'# oo 

Lr:.XM111lK 
CoF<tt Jetprln1or 1020 .• " .... 14 30 
ColOt Jecprin1or 2030 . 1990 
Color Jelprln\Of 2050 ••• . . .. 20.41 
CokH JetpnnUtr 2070 ... 331 • O 
Optra E '29.7l 
()porn LI< • 1Hll5 7 
Optta l.:r.th· 2219 71 
OpoaN &aa 21 
Optro A• .- n M ?J 

Ol(lo.\TA 
ML.320 Turoo . ... 116 55 
ML590 .. - 445 41 
Q)c,,1pago .iw . _ . .. 2!>0 00 
O L600o . . .. 3!)0 00 
OLB t Oo . g 02 

$2.99 UPS ground shipping on all orders $200 or less! 

http:Scar\.Je
http:0-w.tom.tl
http:EthOrf>o,,.er
http:c:ontron.ot
http:1,,tra.ne
http:licen&.01
http:3211-4.31
http:Ileen.so


--

Nikon. 
Coolpix 100 
digital camera 
Connocl dlrocl/y ro 
your PC Card s lot, 
no c11blosl 

. / -­·­
- ... 

.l.--..;,.··.1 •• • 

-

Simply insert Nikon Coolpix $506.47 
100 and Lfova1lozul ) 'Our picLur~" CDW 75976
direc rly into you r lnplop1 
• 51~ x ·180 rc ,ml ution • JPEli cornprr~Rinu • tMD 
int~rnn l memory ,;t on.'M Lip In ·12 imng(>s • Lcm1: 
f=6.2mm (35 mm formnt cquivalf'r\l to 52 mm)fF·i with 
mocro shooling d1 s tnnCl' of fi.r ... • Built-in nu to fl ush 
(3.1·7.5 fool) • -I AA nlkulino lint1<-r1e• inchuk>d 
• llund\ed with E-Z l'how •O[lwnrn 

UMAX' 
Compu1er Corpomron 

Vista-512 
High-resolullon 
color at an 
affordable prico 
'I' 600 x 1200 dpi opl icul. 
9600 cl 11i i111 erpolntt'<I 

J 

resolu1ion 'I' Slr1Hle·1m88 co 11nl11~ 'I' 2fifll<B 110 buffer 
for fn st thlta throu~hptll • .5.. 11. r t11 f1xi11111m si1.0 
'I' lnclmleo l'u ~l'~1 m1J1 ~o r wllli ()Cll 'I' SCS I -~ ;,,1 orf11co 

Vlsta·S12 with run veralon $629 55 

TOSHIBA 
Satellite 
110CS 
• I OO~!Hz ln1el l'enlium' 
proceuor • Bllln ~: oo 
RAM standard • 8 ! 0Mll 
hard drive • 11.3" 
clu al-sca n VGA 
color displuy 

ol Pholo1hop ........................... 1 CDW 71455 
 $1277.68 
CDW 70247 

Vlsto-512Photo0eluxe .. $439.82 CDW n158 

CDW carries over 20 000 products! If you don't: see it:, Call! 
COMPUTlnl 

TOSHIBA 
S.lelltto & Sat,elUte Pro Notebook& 
noes !iltoo llB 81 B 11 Y dual . 12n M 
axx:;os!>'1Cll1Ul81 tl113'<1"111XCO 1559'1 
-'3XDS!>'\Cll1Ul81 .e 113" 6XCO t£6UO 
.ca:x:orsia: EJ.e 1am 11.J"ro..ill>CCO 2•<t ~ 
<IXDS!>'l:ill10.tl12Gl113'cb:ll CO !MUI 
«COT5i:illl(1.tlla:Jl113' l(l)(C0 26 18"1 

=:~~~B ~ 2008 11 J" OCIMI . 352117 
OOXDT!.'I S!l t!Ml ta:Jl 113' lllCC:O '72&.14 
Tecra NotebOOlu 
500CS !il l ~ 16MB I 2609 12 I' dual 1778.S9 
!al'.IJT!il:illliJ.6 12XJlt2l"OCM6XC:O .344U5 
SIOCDT!ilDlff,£210012.l"a:M> t(ll(C:O . 40l9.l2 
T.1Xl11'511Sll lfl.tl2G6 12.l"l0"'6XCO 5379.l l 
7JOXCDT !">'150 MMX 16MB 2GB 
12 ,. active \OX CD . . . . . . 5599.79 
740COT !i/166 MMX t6MO 200 
IJ J" DCllVO !OX CO . . . . G27V5 
lnllnla Mlnl·tower1 
7130 51 1J3 !GMO 1.5GO OX CO . . .. 129U7 

~~~~~·~~~132MB 2 109 12X CO 11147"5 
52000 5/200 MMX 32MO 2.5GB I2X CD 2039.•3 
6200D 5/200 MMX 32MO JGB 12X CD 2429.54 
Equlum Mlnl·l owera 
6200M 5l200 M~IX J2MB 4.JGCl I2X CD 3339.46 

AST 
A1centla Notebook• 
A41 !>1 12016MB IGB 11 3' dUal GX CD 2149.'7 
J50 !>11338Mll11001.19 10 4" ldwo 1649 00 
J55 51133 16MB !GB 11 J" a<llVo . . . 2249.03 
P30 !i/too 6\ B 11001.'9 \I 3' l2Jll 4X CO . 15&9.43 
P30YIOOllMB12GB11.3.<l.Ol4XCD 
P.a !i/120 1""'8 IGCl 113" ""'"' llX CD 
P405:ill 1£MB2. IG8113" llXCO 

P!>O !il13J 1!1.!B8:xlMB 113· - ... •x CD 

P!>O!i/13J2•M6!GB12.1"""'"'6XCO 

P!>O!i/1JJ2<1AB2. \GB 12. 1• ""'°6XCO 


~~~·~12~P~6'l':O"rl~t~era 
A11V1nt1ge1 9300 Ser1H M1nl· tower• 
9314 5/200 W.IB •GB ex co . . . . 
a320 5/200 MMX 24MB I 6()9 ex CD 
Bravo Detklops 

1nu s 
2704.&5 
2979.'3 
24-11.4! 
366409 
-7.<2 

.1799.00 

11199.00 
1999.00 

LC 5133 51133 16MB t.2Gll .......... 199.11 
LC 5100 !>1166 t6MB 1.2GB ..•..• 1235.33 
MS 5\00 51100 IGMB t .2GB ... . .. \089.75 
MS 51J3 !>1133 16MB l .2Gll ...... 1129.Clll 
MS 5tJJ 51133 16MB 2. \ GB ., •..... 1168.70 
Bravo MlnJ.towora 
MS·T 5100 51 100 16MO 1 2GB ....... 1189.74 
MS·T 5100 51 100 16MB 2. t GB •....•• 1109.68 
MS·T5133 51 1J316MB t. 2GB •...... 12 15.22 
!.IS·T5133 51 1JJ 16M02. I GB 1267.29 

COMPAU 
Armada Noh1book1 
1120 51100BMB11101.10 10 4' dyol . . . 1209.00 
11 20T 51100 llMB 11 \0MB 10 <' ncllvo 1719.00 
11JO !>l \20 1llMBl.080B104'dual . 1199.00 
1130T !>1120 16MB l.llllGB 10 4" nClivo . 1989.00 
4110 !>1100llMB810MB 11 .J•<Nal 1599.00 
41 20 !>1 120 161.19 UlllGB 11 .3' dual . . 11199.00 
41 20T 5'120 1&MB I 0600 11 e· act1vo 2789.00 
.t1JOT ~133 16M6 1.08GB 1 18~ 1K11ve , 2"000 
41 31T !>1 133 \&MB l .•GB 12 1• OClM> . 31111.CXI 
l TE 5000 NottbOOU 
S250 51120 16MB ll lOM B 10 <'Ad o Jiiii 00 
5280 51120 15MB t.3SGB 11 J' Odlvo 31HOO 
5300 51133 16MB t.3SGB 12 1' lldNO UH.00 
5380 51133 16MO 2. 1608 12 1• ~ (lff.00 
S4005115032MB 2.1608 12.1 ' AC1M 51HOO 

~3,"~~i:;~·2Go 19000 
5120/1200 51120 161.19 1 2GB 1141-00 
513Jl1200 !i/133 1&'~0 1208. , 11fil DO 
513:1'2500 r.1133 \&MB 2 !'>GB . 129900 
51Gll/1200 !/'166 16MD 1 2GD \:16~00 
5166'2500 5!166 16M8 2 SOD 1499.00 
5200/2500 5l200 J2MB 2.5GD . 1990.00 
61B0'1200al6'190 IGM!l L2GllllJ(C0. \HO.DO 
6200'2500'CO Mm 1r.i.m 2.SGll llX CD 2311.00 

C011PUTii'RI 

COMPAQ 
Oe1kpro 2000 M ln~towera 
5133'2500C05/13J 161.!6 2.5GB SJ< CD 
5166'2500CD !i/1!6 32M6 25GB 8X CD 
&'00'2500CD &200 J2MB 2.5GB 8X CD 
Deokpro 4000 Deolctopo 
5120l162o.LS 51120 16.f.IB 1 62GO 
51331\GZJ !>1133 161.IB t .62GB . 
516611620 51100 161.!B ! .&!GB . 
5161V250J'\..S 51100 IGMB 2 5GB 
6160'\tmCOS 6'16! J:?J,e I 62G8 8X CO 

1519 00 
llH 00 
2m.oo 

, .. 11.00 
1339.00 
157S 00 
17t9.00 
2moo 

E2l'.llro'.l'..sal561DJ 3:?l"625GB6XOO 271000 
Oe1kpro 4000 MlnJ~tow11H• 
51J31 t62l/LS 51133 32MB1 62GB 169?.00 
51a;.z,oocos511re32MEJ2.5Gll 8XCO 200 oo 
Ooakpro 6000 Desktops 
5trJY1CB)CDS5l1!6161.1B 1.ceaeex co 1999.oo 
51C6'1CB)CDS 5116632MB 1.00GD 8X CO . 2109.00 
6100'.!t50al56'16l 32t.Ul 2. t5G08X CD .. 2100.00 
0200'2\50al56'200 32M8 2 t5GB8XCO .. 30119.00 
Deakpro 6000 M 1 n l~ t ower1 
5!00'2 150alS!i/166J2MB2 15G08XCD . 2Gn.oo 
Prou rro Desktops 
2100 IJJ 24 MB 206 ex co . . . V00.00 
41 605115024M6 2.1GBllXCD . 129'.00 
4 11 2 !>1120 16MB l.6GB 6X CD . 1379.73 
4784 5/200 MMX 32 MB 4 3GB 16X CO 2399 00 
B772 5/200 MMX 4llM8 6.508 16X CO . 171l'l 00 
Prosa rlo Mlnl·towers 
4764 51166 MMX 24MB 2 5GB 16X CO 171l'l 00 
4716 5/200 32M6 2.508 BX CO 1tll'l 00 
6708 5/200 J2MB 2 SGB ex CD 2319.iS 

Thlnli!P•d Hotebooks 
3£5X 51t20 SMB 810.Jo B 10 4• act.Ve 1171 H 
3i5XIJ51110!Mlll1C1.tl 10.4'~4XCO 20l'l.2l 
~511:ill£Ml100G811.J'a..ef4XCO 117'.97 
3liXO 513llMl 118'8 ID.A'l<>.o4X CO ml 75 
3liXO 5'120 &.e UllGB 104' "'2 6X CO 22.lS..SO 
365X 51133 &MB t.08GB 11 J" dial llMI 19 
3!5XD !i/1ll8MB 1.35GB 11.J"d.eHiX CO . Ul5.5t 
l:&:ll51133&.e 1.JSGB n3'ocr... 6X cv 211<ns 
560 511008MB810MB 11.3' duo! .... 203023 
560!">'1206MB810M812. t" oalve 31)87.H 
560 51133 llMB 2. \GB 11 .J' dial .. 26002 
560 51133 llMB t.08G8 121" Od.VO •• 4149 20 
560 51133 BMB 2.1GB 12 1• ac:ING 4258.26 
78'.EJ5113J 16MB t.2GB 121' """'4XC0. 52G7 .89 
78EJ5'13J tfMB2\GB 12 1'00iw6XC0. 52 8.76 
7GOE !">'150 16MB 2. \GB 12.\' adNO .• 4929.17 
7GOEL5/1008MBB\OMB 11 .J"duol ... 2169.0l 
71'.CE1.DMOOS'Al8t!Ml 121'°"""4XC:O . 4677.0G 
760EL 51120 8 MB BIOMB 11.3' doot ... 2200 27 
760EL511208MB 1.000012.I' octlvo . 3489.00 
7(;-0EL51!208Mll t .l5G611.J"dunl ,. 23 1 9 ~23 
760EL5/133 16MB 1.0BG O 12 I' DCINO 4419.2!) 
Apllva Ou ktops 
CJ2 51133 16M6 t .2GB 6X CD ..• IJMOS 
C33 51133 16MB 1.6G6 SJ< CD ... . .• 15011.98 
C65 51168 161.18 2GB BX CD 17U.Oll 
C73 5/200 16M6 2.5G6 BX CD ... •.• IKA5Q.I 
564 51100 16M6 2..SGB ex CD 199090 
S<A1 51 1116 16MB 3 208 8X CD .. 2otll 00 
574 5/200 1s1.1s 2.5GB ax CD ... • • 2140 00 
578 5l200 32 .18 3-206 ax CD llH.00 
sea !>1166 M IX 321.16 3 2GB ax CD 21'1100 
S!lO 5/200 MMX J21AB 3.2GB BX CO . 23111 00 
PC300 Seri•• Deslnopo 
PC330 51133 161.1.6 t.2G63 bays 1250.75 
PC340 51100 81.!B ll50M6 C boys ntl 00 
PC34051100 \ OMS t .2GB4bays . llK.34 
PC340 51133 1611.B 12G9 4 boys 1137. 1 2 
PC3-<0 51100 161~6 1 2GB 4 baya . \~1 
PC!>!O 51166 IGl.IB 2-sGB 4 tlllyl . 1417.25 
PC350 511 Oil t6MB I 2GB 5 bay1 . I 051 09 
PC350 ~133 16Ma 1.2GB 5 b.1.ys 15'1'!1. , D 
PC3505113l 16MB 1.6GB5bays IJH.68 
PC3SO 51133 16M8 I 6GB 5 bays GX CO 1!>45.80 
PC3SO 51166 16MB 1.6GD 5 bays . • 1608 &I 

COMPUJEAI 

IBM 
PC300 s.,,.. O..k10,,. 
PC35051t66 1 .IX 161.•B25GB5boy$ 1w_gs 
PC350 5/200 D t 6GB 5 bays • . :m11..1 
PC350 5l200 IM,IX 321.18 2.5G9 5 bays 2175.96 

NEC 
Voru NoteboOka 
2•00 511008MD11101.!B 11 .3" dual •.. 14!19.00 
C2:ll MD e1.e ua:;a 10•·""""' GX co ,;1119.00 
00'.01!1\JJ !!Ml t.:nlll 12.l".....,lllC CO . J7911.00 
!mlX5'1DIEl.tllMGil\2.1'lrlMo6XCI> . J~90 .00 
00501.tti !>1 150 MMX 18MB 1.<GB 
12 , . OCllVO !OX CD .•••.••..••• 3!199.00 
0050/.IX !i/150 MMX 10MB 2.1GB 
12.1• Oellvo IOX CD .. . . 4UO.OO 
PoworMato Value SerlH 001ktop1 
V133o 51 133 IGMB 1.200 ...... 1175.00 
V2 13351133 !OMO I.GOD .••..•..•. 1293.00 
V2133r.it33 tGMB 2GO BXCO . . .. 1505.00 
PowerMal e VAiue Mlnl·lowora 
V213351133 IGMB I.GOO ...•..• , •. . 1203.00 
V2133 51133 16MO 2GD ex co....... 1505.00 
PoworMate Performance Doaldops 
PMM X2 11l6 51\66MMX 16MO 206 •••. 1754.00 
PMMX.21 51\00 MMX 321183GB 12XCO . 2116.00 
PowarMalct Per1ormance Mini-lowers 
PMM Xl \06 51166 MMX 16MB 2GB •.. 1764.00 
PowerMata Oltice Mlnl·-1ow1r1 
25 1J 51 133 1111.18 I 6GB8X CD ..•.. 1122.00 
25 10 51 100 I B l .6G88XCO . ..••. 2058.00 
25 16 51 100321.102.5GB8XCD ...... 2528.00 

~~ 
E111nu Hctebooka
axcos.1ai .10e1cr.e 121°11.d6XCO 11611.01 
900 51'33 I ID 1 3SGB 12 1· d..aJ • 25119...55 
900 1 51133 16Mil 1 35GB II J' 11C1:ve . "89.73 
900CDT 51133 1 ,19 1 J5GB 
11 J' ACWO 8X CD .. 4133.08 
TnvtlUal• Hot eboOkl 
Tt.\0020 IY l:ill AB t OllG8 11.:r ac1M1 2599.55 
lMOOXl5'13J 16MB t 35GB 12.l"OCIM! . 2!94.07 
Tt.100IQ S.'150 16MB 1.35Gll 12.I" OCIM!•• 3559.23 
TI,l()'J(lHT!i/10032Mil2. IG8 12. l" OCIM! •• 4lHJ3 
TMGIOO !>/ 166 MMX 32MB 2.1G6 
12 1' 11c11Yo IOXCO ... •• ... , 47!19.8 \ 

m~~K~· 
Voc1r1 520 Sorloa De&klopa 
520MC• 51 120 12MB 1.2GO BX CD .... 1377.50 
520 51133 15M0 1 206 . 10116.73 
520CO !>1 13J IBMB 1.2GO BX CD ..... l lJ9.64 
52DMC• 51 133 16 .40 l.2GDax CD ... . 1499.35 
Voctrft 525 Sorloa Ml nl-1owe rs 
525C IJ 51100 !GMO I.BOB BX CO ..... 1139.65 
525MC• !>1 166 IBMB 'eoaex CD ..•. 1749.83 
525C D 6/200 IBMB 2 5GB BX CD ..•.. 2005.50 
5251.10• 5/200 32 MB 2 ~OB BX CD . . . 22!19.34 
Voctra 525 Serlu Mlnl·towors 
w/MICfOIOU 1oltworo 
525CD !>1133 \61~0 I 2GB ex CD ..... 16411.34 
S2 C• !Y133 16MB I 206 BX CD . • 1727.61 
525CO !>1 111(1 IOMB ' 600 ex CD . . 1'49.SI 
525'AC• !>1166 16MB I 6GB BX CD . • 19 9.15 
S2 .IC• 5/200 32MB UGO ex CD . 2587.119 

SONY 
PCV-705' 166 321.lB 2 106 8X CD 1599.99 
F'CV-100~£.6 ~ IX 32Ml'l 2SGB 111X CO . \999.H 
PCV-13l~'2QJ l.?.IX .'83.8Gllt6XCO .. 21!19.0'l 

rufrrsu 
LlltGooll •oo HOlebOOLI 
•200 51120 All !Gil' co I\ :r OJal • 17!19.00 
Llf11Book 500 Noloboo~..5 
!.J IT 51133 10MB 1 3GB !OX CD 
Ii 3• iK1rve n9-9 .00 
53ST 51 133 !GMO 2GB !OX CD 
12 r acuva 

COUPUJURI 

rufrrsu 
UftBook 500 NotabOOka 
555;, !>1150 MMX tl5l.lll 2GO 
IOX CO 12. 1• OC1M1 
UteBook 500 NotebooU 
635 51133 161.!B 1309 12 I" AC1M1 
665Tc!>'151l!.t.IX 1!1.1111.:JGll t2.1'°"""' 

IHITACHll 
E133T 51133 16 ~B IGD 113·11'1 o 

lttt 00 

3Ht 00 
429900 

11199 00 
IAA150T&151l 161"621088XCO IZl'W.1 .4199 00 
M•l66T 51166 16MB? 1GB 
BX CD 12 \' 4C!1VO • • • 51119.00 

~-
!>1 1008MB 1.0808 11 .3' Ou.>! . 
51 12!1 \ GM B 1.4408 12 1• ocwo . 

1699.00 
. 2698.00 

51150 16 MB 2. \OB 6X CD 12 ,. ftCINO . 3799.00 
It 1t1 . i 11o! fi l I 

Quantum 
Flroball TM 1.WB Foll AlA·~ . , 209.71 
Flroba•I TM 2. \GO Fnll ATA-2 2S7.34 
Fireball TM J .2GO Fall ATA-2 .. 309.lD 
Flroball TM t .2Gll Ullro SCSl·J . 278.45 
Fireball TM 2. IGO Ullra SCSl-3. 325 • 9 
F11eboll TM 3.2GO Ultrn SCSt·J .. ,,,.. 

&S' Seagate 
631MB F•st ATA •. I U .65 
1.oeao F••• SCSl-2 269.09 
1.209 Fast ATA·2 •. 206.92 
2 \GB Fosi ATA·2 245.511 
2 .106 Fut SCSl ·2 517.54 
2. 14GB Fast SCSl-2 736.A6 
4 2906 U.'llll SCSI 107'11 IM 
9GB Fasl SCSl·2 1 .S~ \ I 

~ WESTERN DIGITAL 
ea,,., 1 2GD EIDE 211.21 
cavw I 6GB EIDE 22t 78 
ea,,,., 2 1 GB E.lDE 20 29 
Ca r2~0EIDE 2"-611
Ca"'°' 3 !GD EIDE ll l.10 

CONTROlL•nl 

Adaptoc AVAI SOS SCSl ·2 CO Kil • <I 30 
Atloproc 1542CP SCSI M !Of Kil 20 .75 
Adap ec PC! Ullla Wldo SCSI Kil . . .• 289.41 
PtonlSo EIDEMAX IS ~ 2HO on-l>fd BIOS 29.00 
Pronlso EIDE230Ch \ILB 4HD 
oo·brd BIOS 6550 . . , . 4U6 

CDW• TELEPHONE HOURS 
S.lco 

McrmtF""1 7am-9 pin CT• S,;ud,/ 9 am-5 pm CT 
Tc<h~lorCIJ,1orr<n1 

fkrdr1 FA:l.tj 6 an>9 pm CT • 51~ror1 9 am S pm CT 

DUY WITH CON FIDENCE 

CDW' IS A H - DAq TRADED COMPANY 


Tic.K1ASYU80l.CDWC D41 t....OU.1 ~IC.rtHKJ 


"'°'"'"'_..... _ ........ d_FO' 


~~:'~ ctff!\(;'"'C::s~== 
tU rwnt ~~ n:tc\111 c::cu r;1 -.n-a • 

~~Zffi::::i.. ~oo":* .. "' 
>)t>.,.,..,.,,ll<m"""T'lrt~)Or< ........... 
R!'JA n.ra:r 1 G.tG--.t r11,r.& .., ~ ll a~ ft 
~ d'lOI n:I cr. lll07K ca-wa-ts rt lO ttrr'.b 
JJc« ~~"""b~ ..."Wl~"'"pnr... a.::t,. 
.I.I :ru'1i ~ t:1 Cl\S'9I "u" ill P'UI ll'.:ICt".'::S nl 17t!etl 
C!IW~o!!S:"W:rrfttOrlW~t"!lMlllct'~r-ar· 

cO'ld·~ pr~ dtio#"'·WtQ" N.'U!.C""" Pllt.f 
tt'..w'(lfl.Cll~'1id~O/o;tv'ft1~..;itmr.1-
~JJJtrn-.QN.1!1:11~~rchloOll1-1"~ 
f!rtY rJrw ,~.,. D'*"m 

If you find a better price, call CDW®before you buy! 

http:665Tc!>'151l!.t.IX
http:17!19.00
http:16411.34
http:22!19.34
http:10116.73
http:11611.01
http:0050/.IX
http:3!199.00
http:J7911.00
http:14!19.00
http:1!>45.80
http:15011.98
http:20l'l.2l
http:3i5XIJ51110!Mlll1C1.tl
http:30119.00
http:5trJY1CB)CDS5l1!6161.1B
http:5120l162o.LS
http:11199.00
http:51100BMB11101.10
http:11199.00
http:11338Mll11001.19


Your PC is not safe unless 
you have Dr Solomon's. 

POLYMORPHICVIR USE5 

Better virus protection than 
Norton, McAfee, IBM or PC-clllin 

or your money back. SOURCE - l'lrus Bulletin, October 1996 
~ic vifUS8S are rhe most d1lflcult to lkltoct 
becnuse e11ch infection looks diffCJont. Or SolonJ011's 
dett>cts po/ymDiP/Jic vi111ses /Jetter tht111all the1est. 

MACROVIRUS DrncTION RATE 
DETECT10N OF VIRUSES IN 
COMPRESSED AND ARCHIVED Rt.ES 

SOUl1CE - S«urn Computing, January I997 
Al.'1CID vfrus8s reprosent UJe newest tfueat ID 
yoC1r oon1purer tooay. nnd they're ea&/'/ s/l.'lfCCI SOURCE - 5ecuJv Computing,JDnuary t997 

a documoots nnd 1111~11/. No otflet product Dr Solomon's Is /ar more a<MJnced in delOCbllfl 
detoets nnd rmnliVCS them til<D Dr So/Omon 's. vintscs /urldng 1virhln zipped and comfJfVSSll(/ 

Illes including Internet downloads cm'f!tlng tho 
widest variety of filiJ compression /0111111ts. 

SYSTEM REQUIREMENTS: • 4MB JW.1 ts wa rtlCIJ!VTlon1 ' • ~ ~ llJID tll'l"l • 16 tc*ltl (f rq.e, 
• IV . ~ l1lCU!I! • 14 4128 8 modem rearr<TlSldud • ll'"ITlt ~ recxmner"1!a 
• for Mboson Windows 95":131.t PC rs conq1 • a ~1161?& tz ~a 1q1e1
• Fot WlllCI0"'5 1 1: I PC et o:rta 3ll6 et hq>rlr 

c l!nl Cl ~~Scll......1"1:.DrScamllll 


/.J - ~Ct ll;nt "3lla in llO¥nSb (f 


Now the international best-selling virus protection 
software is finally available in North America. 
Dr Solomon's Anti-Virus detects and destroys the 
most viruses... au tomatically! Its exclusive Dr Solomon's 
WinGuard scanner and Dr Solomon's ,. 
NetGuard~ technology provide 
24·hour virusprotection from r
Internet downloads. shared files. 
e-mail, floppies, harddisks. j·i 
and more. 

i'._••11Dr Solomon's includes its famous • • ., M •• 

sos~ disk which lets you boot Tho oo11.\ti1 axrpJu 

clean from adiskette. even if your •mamt~AllS 
operating system won't load. With l l,CXXJ, /Who i+iis ttreat

gelS llO'Sll 11\'IN)' )'Ila':
SOS disk. you can be sure that your Htnt8ds ot new 'rtus8s 
system is virus-free before you BIB CflJIItBd BHrY mooth. 
eveninstall Dr Solomon's. Dr Solomon'sAnti-Virus is 
backed by theproven expertiseof Dr Solomon'sAnti-Virus 
ResearchLab - thelargest, most experienced research and 
development team in theworld dedicatedto providing anti· 
virus solutions. 

You get a free automatic update to the most current version 
of the software, plus you can get an optional plan that 
provides ongoing monthly updates to protect you from the 
hundredsof new viruses that appear e ery month. 

With Dr Solomon's. if avirus strikes. you'renot alone; we 
provide24·hour vi rusemergency support - livewi th one 
of our technica l experts on the phone. 

"Kills The Most Viruses... Automatlcallyl" 

I 
I 

----• Circle I 75 on Inquiry Card. 
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Taking Sides rhem." The public key system bus clock rate. And 
should bt: accessible to yes, Ihe bus i111 poses a band­

Most people I know :ire tak­ everyone! To read the mes­ width limitation, which I 
ing sides in some sorr of PC sage, the recipient uses alluded to. /11 termsofsystem 
versus NetPC/Java/lnrerncr something rhar onl )' the cost, it 'sgoing to be cheaper 
paradigm. I think thm' recipient has: the private to add a second processor 
unfornmare. Ir was refrc h­ key. Ar no rime i there a that cangrab its share of the 
ing ro see )' OU rake a bal­ need fo r ecure hanncls to bus while the first processoris 
anced view in your cditori:il rransmir informarion ro any­ lmsy, rather than add 1 high­
("Cadillacs and Cherokees," one in rhe rrn n action. er-speed bus. Put another 
February). I am glad that Note rhat an e-mai I mes­ way, the second processor 
BYTE has nottaken rhe posi­ sage sent to many users can­ helps utilize the existing /ms 's 
tion of most (it seems) tech­ not be bulk-distributed as in capacity. - To111 "T110111pson, 
nical journalists, who onl y a noncncryprcd cheme. The senior technical editor 
quote sales statis tic ;111 y­ message mu ·t be ind ividual­ "group-level" sets of keys, it 
more. ly encrr prcd usi ng each is often too cumbersome to 
MarkD11 /i11g rccipienr's public kc)'. This be practical. Java for C++ 
111nrkd11/i11g@i11a111e.co111 does increase traffic, bur - Michael Nadeau 

there is no known way I agree with your point that 
Thanks. In last 111ont/J's cov­ around it that doesn't though Java may be the 
er story ("Cheaper Co111p11t­ require a secure channel for BusNo Bottleneck largest installed ofrware 
ing") we discussed the re 11 key disseminati on hon of platform in the world , ir rill 
be11e(its--a11d costs-ofnet­ creating public/privare ker In "The Mac Goes Multi­ can 'r displace the 0 that 
work co111p11ters. Forthe l'C pairs for eve rycon eivable processor" (February Core supports irs run-rime envi­
side ofthe eq11atio11, see "!'Cs combinnriun of recipients CPU), TomThompson men­ ronment ("Today the Web, 
Strike Back, " 011 page 81of needed. This sri ll requires ti ons how the system bus lim­ Tomorrow rhe World," Jan­
t/Jis isme. - Eds. that privare keys be disrrib­ its use of processor capacity. uary) . Why isn't rhe indusrry 

ured ro several people, open­ How much of that capacity trying ro develop aJava -like 
ing up the possibili ty of com­ can rhe y rem bus handle? run-rime environment for C 

The Wrong Key promised communication . How do you determine the or C++ ?This woul Ioffer 
Tbomas P,111/ Karr111a1111 max imum capacity of your rhc stability of an esrabl i heel 

In your discussion of tkarr111<111@giddi11gs.co111 own system bus? language along with thr.: 
encrypting and decrypting Stc11<: Gold portability rhar is the hall­
messages (see rhe rexr box You are correct. I c011f11sed goldic@e11rtbli11k.11et mark ofJava. A subsranrial 
"Security: \Xll10's Gor rhe the terminology. The point I porrion of the huge: installed 
Key?" in the February cover was trying lo make was that System 7.6's System Profiler base of CIC++ sofrw:irc 
rory), author Michael most co111pa11ies do11 't w mt applicatio11 will indicate the could become available 
adeau states that "the pri­ the public kcry1s to be truly 

vate key encodes the mes- p11blic. "Tomake a11 analogy 
age, and the public key between public keysand 

decodes it." This is correct phone numbers, most indi­
for digital signatun:s bur nor viduals r/0 11 't 111i11d that their 
for secure e-mail. In secure phone 1111111/Jersare /111b­
e-mai l, you use rhe recipi­ lished, but few comp mies 
en~s public key ro encode make their internal phone 
the message; the rccipienc lists public. Th cry1 don 't want 
u cs hi private key ro 1111solicited traffic 0 11 the 
decrypt ir. The problem i network. Your point about 
not "how to make rho c bulk mailing and e11cryptio11 
keys avai lable to only rhc is a11 important one. \Y/hile it 
people you want using may be possible to create 

ON THE WEB BY E-MAI L SUBSCRIPTION 
Visit ThdlYfE ire! Addr11ss lmers to CUSTOMER 
Sea' h owarchwes. cd/10,., 1 . b1x.~m1. 'fo SERVICE 

Dnumlbad articles. See roac/J /11dil!id11al U.S. only: (800) 232­
i11d11stry press ralensBs. IJYrn 11dl1ors, s11s The 2983; l11111matio11a/: 

joi11 011-li11ec011fere11ces DYff.Si1cr111 tlie \Vcb (609) 426·7676: or see 
with otht>r DYTE for a directory. Letters http://1mllw.lryte.com/ 

rtt1d11rs! ·e~http:lf may be edited for admi11/mpcs1Sllt:.. l11111. 
1l/11J1v.byte.co111. p11b/ica1fo11. 

Forad11m 1singa11d 
BY FAX BY POST otl11lf no11tditonal 

(6 17) 860-6522 Edltois, BYTE, contaets, see pdge I0 
24 Nar1wdl A11t ., orclick on the 

/.d.1:i11gton, MA fo fon11atio11 link.on 
02 17.l T11e BYTE Sit~. 
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:icross :i r:ingc of plat­
forms-provich:d it isn'r cied 
to OS-specific fc:irnrcs. Of 
cour e, CIC++ compi lers 
would have to be modified 
to gcner:ite omcthing :m:il­
ogous to j :iv:i brrecode that 
c:111 run in their own run­
time cnvironm t:nt or a C+ + 
virtual m:ichine. 
Halaji Rag/11111atlmn 
br.1g/i1111<1 @St"1lllCO ll l.COlll 

CIC ++ pmgm 111s, as you 
point 0 111 , often 11se OS- 01· 

Cl'U-specific features. E'l:ist­
i11g CIC++ software written 
to APls and CU/s such 11s 
\Vi11I 6, Wlin32, the Mac Tool­
box, OS/2 Prese11111tin11 Ma 11 ­
11ger. or Unix Motif would 
h we to be extensiuely rewrit­
ten. CIC +by 11at11re is a 
st11tically linked 1111d com­
piled language. References to 
111ethods, for ex11 111ple, are 
resolved at li11k 11 11d co111pile 

Ii111e by a CIC++ com pi/er­
/inker. \'i/ith j 111<1, those refer­
e11ces are 1101 resolved until 
ri111 ti111e bee wse ]1111a pro­
~m111s load classes dy1111111i­
ca//y. It would take major 
reengineeri11g to 111ake 
Cl ++ work like JWc l. 

So111eo11e rvo11/d have lo 
write CIC++ virtual 
11111chi11es to r1111 011 all the 
11111jor platfomrs, as well as 
develop a standard set of 
class libraries to abstract the 

s-specific feat 11res of those 
pft1tfor111s--as S1111 did for 
]11v11. Imagine the i11fig/Jti11g 
1111er this evo/111io11 1mo11g 
th(' major 11ell(/ors. S1111 had 
the luxury ofdefi11 i11g 1 new 
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/1111 •rwge from scratch. 
Tl1ere is an nlt em,1tii1e: 

Other la11g11ages c1111 target 
]11111 /,ytecode whe11 they 
compile. Think ofbytecode 
11s the 11 llive instr11ctio11 set 
ofthe j.wa virt1111/ 11111c/1i11e. 
It's already bee11 do11e for 
/\dn , n11d there /1ave been 
experi111e11ts wi1h 1 S111a llt11lk 
co111piler.james Gosling, the 
(i11hero(j 1v 1, says t/Jat eve11 
Visunl B1sic could target 
bytecode. This ope11s up 
excil i11g /;ossibilities. 
- Tom R. f-lalfh ill, 
se11ior editor 

Platform Agnostics 

I :ipprcciare BYTE's effort to 

rc111 :i in pbtform-inclcpcn­
cl t:nt-ir helps the growing 
number of platform :i 1 nos­
1ics make intelligent buying 
decisions. "MM X: !letter in 
Fit s :ind Stans" (February 
Bi1 ) in p:irrirnbr. ddre sc 
:m is uc th:it I've been curi ­
m1s :ibour. However, you 
compnre :i th ird- tier vendor 
(l'olywell ) to a first-li er ven­
dor (Apple). While rhis prob­
ably won't skew 1hc pt:r or­
rn:incc rcsulr rh:ir 111 uch, ir 
greatly affects the honom 
line. l:ic clones h:we been :is 
11111ch :is 25 percc111 cheaper 
1han rhcir Apple counter­
p:im, while providin • t:qu:il 
if nor better pcrform.111ce. 
jolm r/1m·s 

jflor.:s(Q·j(i111ernct it1c.co111 

We received n lot of11wil 
regc1rdi11g this 11ews story 
some poi11ti11g 0 111, rs yo11 

do, that less-expensive M11c­
i11tosli clones are waila/Jle. 
Llllf t/Je11, fllt e/ pro/Hme11ts 
look us to tnsk for fa ili11g to 
110/e the Mac OS's /Jelated 
(comp ired to N1J support 
fnr 111ultiple processors. We 
tried lo 11arrorv the scope of 
the s/ory In 111nke it 11 Cl'U 
versus Cl'U co111pariso11, 110/ 
m OS vers11s OS co111pt1rison. 
- 1 ave Andrews, 11e1us e litor 

NT Security 

In "NT St:curiry" (Fehru:iry 
\Xlcli Pro ject) Jon Udel l mcn­
rioncd th:it the Windows !\Ff 

4 Re ourcc Kit includes :i 
utilit)' to ac1i1·:ite lockom for 
the admin isrrnror :iccounr. 
C:in yo u be more specific 
:ind provi k the name? 
}. Rod11ey Gris/Jam 
l/011stm1, TX 

grishc1111(0·11coso(1.co111 

This co111111m1d-li11e utilit y is 
ca/led ms 'l'/Wl'mrd ca 11 be 
11sed to set two do1111i11 poli­
cy (111gs: whether passwords 
111ust be complex, and 
whet her 1l1e 11d111i11 istrator 
acco11111 ca 11 /; e locked out. 
For dct 1ils 011 sy11tnx mu/ 
us 1ge, m11"fJ1ssprop, "rvith 
no parameters, al the co111­
111t111d prompt. -jn11 Udell. 
exewtive editor 

Ien joyt:d "NT Securiry" 
even though I don'r use r 
m:ich im· . One nir: You s:i id 
:i ro11rer would only havc to 
all ow TC P pons 80 :ind 21 

inro rhc server. Most FTP 
save rs supporr the PASV 
co 111111 :111d, :ind a number of 
fircw:ill s now require that 
rhc ir clicms use ir. Thi 
imp lies thar you must allow 
rill: incoming TCP con nc ·­
tion s for the second ch:innel 
to the FTP crver. I h:ivc no 
idc:1 if th t: NT FTP erver 
choose.-. the PASV porr in :i 
prcdi t:1hl e way, bur rhc 
rnutcr rules would have ro 
• llow wh:ircvcr incoming 

port wcrc needed. 

Bill besu•ick 
Bell L11/umrtories 
c/1cs(l1 bcll-/a/1s.co111 

Thanks for /10i11ting that 0111. 
It does complicate 11111/ers, 
si11ce the i11IJ01111d port seems 
to be clmse11 at ra11dom. I 
should have s11btmcte i FT/' 
fro111 the l'.Ya111ple. 
- ]011 Udell, executive editor 

In '"NT Sc ·miry" you a k for 

:i w:iy to uppres the con ­
nection b:mner when log­
ging onrn a Windows T 
FTP server. I rook the ch:il­
lengc. I found rhe mes :ige in 
the file FTP C.DU. I 
copied the file ro :i DOS ys ­
tem, ex:i mim:d it with Nor­
ton Util itics, found rhe mes­
sagcs, rcpl:iced the 
char:ictcr wirh paces, ;l\'cd 
the fi le, :ind copied it back to 

tht: NT Sysrem root :irc:i 
(you lrnvc to stop the FTP 

server-service ro do this). 
You c:in repbce the origin :il 
me age-Window NT FTP 
Server (qos)-wirh anyrhing 
within rh:ir number of char­
ac ters {27). 
/-ialvard Gn1110 
Ulset, Norll'ay 
gomo@ 011/i11c.110 

Thanks! It "cl be 11ice for 
Microsoft to 111ake that 11 reg­
istry set1i11g, rvn11/d11 't it ? 
- ]011 Udell, exewtive editor 

Clean Data In 

"G:irb:igc in, g:i rbage our ... ," 
the opening cnrence of 
"T.1ke Your D:ir:i to the 
Cle:incr " Uanuary State of 
rhe An), is somewhat ironic. 
The article: certainly address­
es wh:it to do with "dirty" 
dara )'ct ir doc n' t address 
the "g:irb:igc in" part of rhc 
equation. If you're going to 

inl'est effort in cle:ining your 
data, you should also control 
how you enter data in rhe 
firTpbcc. lfyourworkcrs 
t:nter months :i Jan., Janu­
ar)', j, :ind 01, rou clearly 
need to st:ind:irdize inpur 
procedures. Training help , 
hut aucomaring quali ty con­
rrol might yield hener 
re ulr : Use formatted d:irn 
fields with built-in error 
checki ng, pick data from 
pick 1isr., vc ri fy data with 
lookup 1:1hlcs, and posr-pro­
cess inputs before comrnir­
ting them ro the database. 
Conrrolling the "in" p:irt of 



Phillps Brilltance monito rs bring out your best o n the PC 

screen with pixel pe rfect dis play plus incredibly high res­


o lution, colo r. accuracy, contrast and consistency. They're 

available in 15", I 7".and 21 " inch sizes. So, whether you're 


a design professional, office or small business user, or 


se rious game player, we have the right size monitors for 


you. Look into a Phlllps Brilliance monitors today. 


BU t1oM<>n Webt<tt: ....,.,, http :// NWW. tnOfl<lcn.b•. plllilp~ com or bxBRIUIANCE~ PHILIPSEure~ JH0-173-S• ll USA: l-'llJ-52 1-lllO A•I• Pidfic 851-l·866·7l58 HIOH RESOLUTION MONITORS 

C ircle 169 on Inquiry Card (RESELLERS: 1 70). 



FREE to Job Seekers 

Lookingfor your 

best career move? 


In•J I; 
. For nationwide expo ure to hiring companie 

seeking quality Information Technology per onncl, 

join the BYTE JobNet Registry today. 


For more details, click Job Seekers Quick Tour on our Web ire. 


www.1n·~11 .com/jobnet 
Apartne111hip with Elephant Online IT Employment Matching Service 

Technical recruiters: To become a new dlent of BYTE JobN et, 

E-mail sales elephantonllne.com, or call 1·800·632·7946. 
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the equation makes rhe dam Hercules Dynamite 
more immedi:nely usable, 128/Video card doe nor sup­
might increase producriviry, port hardware 3-D accelera­
and might even reveal some tion. The 8-}..IB Marrox Mil­
properties of your data rhar lennium card supports 16.7 
you never suspected. million colors in all resolu­
Geoff Hart tion up to 1600 by 1200; rhc 
geo(f-h@mtl.fcric.ca -I-MB larrox ly ·rique sup ­

ports 16.7 million colors in 
all rcsolurions up ro 1280 by 
1024 and 65K color ar 1600FIX 
by 1200. The H.rn Video· 

The features table for' l3 Logic GrafixSrnr -150 sup­
Graphics Cards for Bu i­ ports 16.7 million color up 
ness" (February Hardware ro resolurion of 1280 by 1024 
Lab Report, page 106) 0 11 - and 32K colors ar resoluti on 
tained evcra l error . . The of 1600 br 1200. 

! , ·. COMING UP IN JUNE i. ' . 

COVER STORY 

The Digital Safety Net 
All th pieces are in place for secure electronic commerce 
but one: publicconfidence. BYTE looks at the technolo­

gies needed to verify that real people are buying real 
products with real credit, safely, securely, and without 

disclosing their purchases to prying eyes. 

BUILDING NETWORK APPLICATIONS 

Microso~'s Transaction Server 
There is more to Web/database integra tion than the 

ability to display the latest data from a database on a 
Web server. We look at Microsoft Transaction Server, a 
tool to ge t user input- orders, for exam ple-from the 

Web s rver Into the database. 

NETWORK INTEGRATION 

IP Multicast 
LAN t chnology is llke a phone ca ll :You send a message 
to anoth r user. Many businesses want the equivalent of 
TV: You send one message, once, to many users. IP Multi­
cast does that, and it could usher in a whole new way to 

use Webserv rs, both Intranet and public. 

REVIEWS 

CD-ROM Servers 
The NSTL Hardwar Lab Report looks at stand-a lone sys­

tems that let you centralize your CO-ROMs and share 
them with everyone on your network. 

Firewalls 
NationalSoftware T sting Labs tries to crack the defenses 
of programs designed to keep intruders fro maccessing 

your network. 

U.S. Robotics x2 Sportster Modem 
Just how fast and how reliable is U.S. Robotics' n w 56­

Kbps modem technology? We look for the answers in one 

or the fJrst new modems from a company that is 


trying to set the standard. 


mailto:geo(f-h@mtl.fcric.ca
http:elephantonllne.com
www.1n�~11.com/jobnet


ACOMPLETE SOLUTION FOR WEB SITE CREATION 

The Ultimate Web Site Creation Suite has Arrived! 
Core/ • WebMaster Suite brings a neiv level of poiver 10 the world of Web site creation a11d management. This 
comprehensive suite combines .1·tate-of1he-art Web site authoring tools wilh professional site managemenl fu11clionali1y 
and sophisticated graphics. It also offers advanced database publishing, 8,000 clipart images and 30 days of free 
Web site hostingf. With a wide range of ivorld-class Intemet applications and value-added extras, Corel Web Master Suite 
deli1 ers ever)'thing you need to effectively create and manage your Web site. 

Web Page Authoring ­ Graphics - add flair to your 
create state-of-the-art Web Web site with exciting special 
pages effortlessly with a effects and images using Corel 
familiar word-processor type WebMaster Suite's extensive 
interface. Use one of the many Internet graphics programs. 
templates included in the suite The suite includes complete 
or design your own look. applications for vector 
Incorporate frames, tables, illustration, bitmap editing, 
hyperlinks, Java "' applets, animation and 30 VRML. 
ActiveX "' controls, image 
maps, forms and more! Database Publishing ­
Instantly add graphics, publish your database 
databases, VRML or animation information to the Internet. 
to your Web pages. Now you Select, sort, lay out and publish 
can easily create an entire site your data and graphics quickly 
with a unified look and feel. and easily. Import databases of 

any size from any ODBC­
Web Site Management ­ compliant data source. 
efficiently manage local and 
remote Web sites. Web Site Hosting Servicet ­
Automatically update links, take advantage of Corel's 
detect and report broken links exclusive hosting offer. 
and orphan file s, perform Registered users of Corel 
global search and replace Compelling Web Sites. 
WebMaster Suite can create 
and stay informed about their Web site and then publish 
pages, file sizes and other Total Creation Power. it directly to the Internet free 
fil e information. of charge for a 30-day period. 

For Windows" 95 and Windows NT" 4.0 

~ ~te ""' ed to 511.a .w! '"""'""" 
""1l>FS lrnted to 150 P!' dJl 

t.ofel ~ia 1egistered 11adef'T\·u ~ at Co1el Cocp()(a:ion PC Connection® sJ9999· 
Windc:r-Ns and Att!V!X om t 'JdOfTl.)rks or 1c9iste-:c-.d 
Ul1'emlrtl at sett COIPOUl~ .bv;i 15 a 1-eoo-eoo-4&SG 
u>doma\o1Sun"""°"1"'11<.lr.: .\:lctr.et 

nt!.cSpo:umot 1~ urrcr'¥d~rome •e u-~or •USS plus appllcable taxes allO sn ppirg_ COR[LWTATO R www.corel.com
t~ere1 Ci!delrur'i.s lJ)f:lf tnoectr.-e coo-~ 

Cord, C>md..tl \\lxld 
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WE'VE GoT EXACTLY WHAT You NEED. 


/)«k/"'' .1()()0 
( ~ lwwn u·uh 11p1wni1I n11 1nt1MJ 

Dcskpw 2000 

(.<hull'rr w11 Ir "P" """' mo n11 or) 


Drikprn 1>000 
(.dira-n n H 11 opt wrwl monuor) 

TO ORDER, CALL : 

COMPAQ 1-800-888-2415 1-800-308-7774 
DirectP/us· M·r I · I, 5'11 1 9-3 CST . ;\!;l. lar OUI rrl' e Cd !alog For )'Our ne,H1.:~1 Compdq Authorin~d Ri:st'llL" r 



AND AN EASY WAY To GET IT. (JusT CALL.) 


\\ hcthc r yo u're looki ng fo r the c x l r •mcly afford abl e Th / re all pa rl of our lOlal commilrm:nl lo llu al ity and customer 

'ompal( Dcs kpro' 2000 ­ the Dcs kpro 6000 ll'ith a nc\\' super - satisfaction , so they're built into c1· 'I")' Compa9 PC \\'e make. 

poll'e rful 200MH z ]\ ;nl iu m' processor with MM X" technology ­ Every I ·s kp ro omc ll' ith In telligent Managea bi li ty, 

o r some thing in be tween, ll'c\ ·c got it lo r ·o u. An d getting il i; too. o you' ll ha1·c the technology tools lo ma nage, moni to r, and 

as t•asy as ca lling one t>f our to ll -free numbe rs. protc t your n ·t11·ork from a sing! · loca tion. And to r du c your 

Wh ic he1·e r Des k pro you choose, you' ll fi nd it has several os l of ownership cl'c n further, the r -'s a new chas is d ·sign that 

add it iona l fe atures tha t ·c t it apart a · a 'ompaq : l1111 01·ation . makes upg rading and . cn ·ic ing c1· ·n ·asie r. 'o ca ll today. Arni le! 

Affo rd ab ilit y. Adl'an c d t hn ology. Reliabil ity. Ea se of use. us help yo u hoosc the Compaq Desk pro that 's just right fo r you. 

Deskpro Model 2000 Model 4000 Model 6000 I I 
Processor 133MHz Pentium 166MHz Pentium 200MHz Pentium w/ MMX 

Standard Memory 16MB 16MB 32MB 

Hard Drive l.2GB l.6GB 4.2GB 

Cache External 25GKB Write Bad< 256KB Wn1e Bae 512 B Write Back 

Video Memory/Max. 1MB/2MB EDO 2MB/2MB EDO 2MB/ BMB WRAM 

Video Graphics Cirrus 5446 PCI Cirrus 5446 PC! Matrox MGA Millennium 

Diskette Drive 3.S- l.44MB 3S 1.44MB 3S 1.44MB 

Expansion Slots/Drive Bays 5/5 Des lop 5/4 Desktop 7/5 Minitower 

Ports: Serial/Parallel l/l (ECP) 1/1 (ECP) 1/1 (ECP) 

Intelligent Manageability Yes Yes Yes 

CD-ROM Opuonal Optional Standard (PDCD) 

Software Pre-installed Windows' 95 or Windows 95 or Windows NT 
Windows 3.1 ndo,\'S 3.1 Workstation 4.0 

Limited Warranty! 3-Year 3-Year 3-Year 

Price ' (monitor not included) Sl,199 Sl,599 CALL 
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News & Views 

x86 Breaks the 200-MHz Barrier 

The newest x86 fJrocessors run at higher clock speeds (finally). 

ru ck at 200 MHz ince o­
ve mber 1995, x86 processo rs 
are finally ready to break rh;ir 
barrier. AMD was expected 

ro introduce irs long-awaited K6 chip in 
April at speeds up to 233 lvlHz. Sources 
say lnrel will relea c it Klamarh proces­
or-now offici:i lly n:imcd the Penrium 

11-ar a comp:i r:ible speed in M:iy. And 
Cyrix says ir's srill on track to deliver its 
~U at 200 MHz by thi s summer, with a 
233-MHz version ro fo llow later this ye:i r. 

lnrel previewed a sixth -generarion x86 
chip running at 433 MHz ar th e recenr 
IEEE Solid-Srare Circu its Conference in 
S:rn Francisco. Intel clai ms the chip has 
reached 451 MHz in the lab. Known :is 
Deschures, rhi s processor is similar to 
the Pentium II hur is nor :in official prod­
ucr. To atrain those astronomical clock 
speeds, Imel had ro chill rhe chip robe­
low 32°F wirh a special liquid-coolingsys­
tem. Inrel also modified the computer' 
motherboard, cr:inking it up to nearly96 
MHz instead of the st:indard 66 MHz. 

The prototype Deschutes runs so hot 
itwon' t be practical until I nrel makes the 
rransirion to 0.28- and 0.25 -micron fab­
ricari on processes l:iter thi year. (The 
prototype is 0.35 micron.) Smaller pro­

Sixth-Generation x86 Processors 
Intel's Pentium II and Deschutes can execute two MMX in· one MMX instruction at a time. But the K6 has shorter Iatan· 
structions in parallel, unlike AM D's K6, which can execute only cies for the multiply and multiply-accumulate Instructions. 

AMD KB Intel Pentium Pro Intel Pentium II Intel Deschutes Cyrlx M2 

Introduction April 1997 November 1995 May 1997' 041997? 021997 
Top speed at debut (MHz) 233 150 233' 266to3S3' 200 
MMX·compatible Yes No Yes Yes Yes 
MMX parallel execution No Not applicable Yes Yes Unknown 
L 1 cache (instruction+ data) 32KB+32KB BKB+BKB 16KB+16KB Unknown 64 KB unified 
L2 cache External Internal External External External 
Pin·out Socket 7 Socket a SEC cartridge SEC cartridge Socket 7 
• • BYTE estimate. 
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cessgeomcrrics will reduce rhe operating 
volrage and rhcrefore rhe hear dissipa­
tion. Even with the e improvemcnrs, Des­
chutes will probably debut at more real­
istic pecds of 266 ro 333 MHz. 

The c power limirarions and the gen­
eral complcxiry of the x86 architecture 
account for rhe long delay in breaking the 
200-.MHz barrier. The peak power dissi­
pation of a 200-MHz Pentium Pro manu­
factured at 0.35 micron is a hefty 35 \V/. 
Clock speeds much higher than 200 ro 233 
MHz won't be pracrical unril AMD, Cyrix, 
and lntel make the rransition ro smaller 
proce geometric larer rhis year. 

All the new processors from these rhrec 
companies arc ixrh-generation x86 de­
signs with rvlMX-compatible mulrime­
dia extensions. Despite their similarities, 
however, rhcy have some important dif­
ferences (sec rhc rable ar lefr). 

So far AM D's K6 is the king of com­
plexity. Ir ha 8.8 million transisrors­
abour ::t million more than a Pentium II, 
and 3.3 million more than a Pentium Pro. 
Ir's by far 1J1c mosr complicared x86 chip 
ever made. 

AMD produced the K6 by starting with 
the nearly complete Nx686 core that the 

company inherited by acquiring rival 
NexGen in late 1995. (See "AMD K6 T.1kes 
On Intel P6," January 1996 BYTE.) For 
more rhan a year, A.\1.D has been tweak­
ing rhe design ro make ircompatible with 
Intel' MMX srandard. The original K6 
had proprierary multimedia exrensions. 

lnitiall )', AMD is offering the K6 arthrcc 
pceds: 166, 200, and 233 MHz. Prices 

(based on 1000-unitquantities) are $244, 
$349, and $469, respectively. First-quar­
ter pricing for a 200-MHz Pcnrium Pro 
ranged from $525 ro $1035, but that in­
cludes a built-in Level 2 cache (256 or 512 
KB), which the K6 doesn't have. 

AMD claims rhe K6 is faster than com­
parably clocked Pentium Pro chips when 
running the Winstone 97 benchmark on 
Windows 95. AMD says the K6 marches 
Pentium Pro performance when running 
the same benchmarks on Windows NT. 
The reason for the difference, says AM D, 
is that rhe K6 doesn'tsuffer when running 
16-bit code, which is a well-known fault 
of the Pentium Pro. However, IWTE has 
not yet been able to benchmark a K6­
based ysrcm ro verify A.i\1D's claim . 

urremly, AMD is manufacruring rhe 
K6 on a 0.35-micron, five-layer-metal pro­
c · at it foundry in Texas. Later this year, 
A 1D wi ll move ro a 0.25-micron proce 
that hould boosr clock speeds ro 266 
MHz rhis fall-and to 300 MHz in 1998. 

-Tom R. Halfhlll 

Multifunction 
Peripherals 
Get Better 

lulrifuncrion peripherals (MFPs) 
eemed like a prcrry good idea when they 

fir t hit the marker, bur initial reaction 
from customers was tepid. One reason: 
These products, which are designed to do 
many different rhings (e.g., print, scan, 
fax, and copy), ofren didn't do any one 
function all that well. "There were always 
·ome limitations in these products,'' con­
tends Charles LeCompre, principal at 
Lyra Research (Newronvillc, .MA), a mar­
ker-re earch firm. 

Bur now vendors are releasing im­
proved MFPs that bener target individ­
ual markers. And Andrew Johnson, se­
nior indu try analyst ar marker-research 
firm Dataquest (San Jose, CA), predicts 
that MFP sales wi ll increase as vendors 
un leash better products with improved 

eek My 
Gee 
the Boo 

Super Bowl commercials pitching better 
Internet access and the appearance of 
Web addresses in magazine ads arc just 
two signs that computer technology has 
seeped into pop culture. We're even see­
ing U.S. TV sitcoms work computer jokes 
into their plots. For example, in a recent 
episode of Frasier, the lead character's 
brothe r, Niles. is preparing for an impor­
tant dinner party in his swank new digs. 
Frasier, looking at the place cards on the 
dining table, asks for more information 
about an invited guest. 

Niles: wHe's on your right. He's an in­
vestment banker from Amsterdam. Ap­
parent ly, he handles a lot of Bil l Gates' 
money, so don 't say anything derogatory 
about the Netherlands or Microsoft." 

Frasier: "Oh, damn, there goes my open­
ingjoke about the Dutchman trying to in­
stall Windows 95." 

ofrware integration and more intuitive 
u er interfaces (see the figure "U.S. MFP 
Proclucr Shipment Forecast" on page 28). 

Two examples of new and im proved 
lvlFPs are Hewlett-Packard's (800-752­
0900; http://www.hp.com) new products, 
the Office] et 500C series and the Officc­
Jet Pro 1150C. What sets them aparrfrom 
previous products? In add ition to a name 
change to "all-in-one" (HP prefers ir over 
the term MFP), color is now considered 
a basic feature instead of a rare oprion. 
1-11' has also improved the ease of u e and 
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overa ll quali ry of each individual func­
rio n while increasing overall speed. T he 
previous Officej er 300 series of devices 
printed at a rated speed of3 ppm (in black 
:rnd white), compared to the I 150C's rnr­
\!d 8 ppm for black and white, and 4 ppm 

U.S. MFP Products 
Shipment Forecast 
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The personal color category will 
drive increased MFP sales. 

for color (at 600 by JOO dp i). 
The Officejer SOOC series ( -199 and 

up ) :ind Pro I 150C ($999) are railored for 
di ffe rent marke ts. The 500 is geared 
more for the home: It lacks supporr fo r 
co lor copyi ng (although it can pri nt in 
color) and has a fax component, wherc­
as the 11 50C lacks faxingcapabili tics. (H P 
says ir re earch i ndicarcs rh:11, unlike 
homcs, many businesses already have a 
fax and do n't wa nt another, so rhc com­
pany left this feature out of rhe 11 SOC.) 
Each prod uct has OCR and oth er soft­
ware and connects directl y ro yu m PC, 
although you can use rhc 11 50 's copier 
in srand-a lone mode. 

C;inon (5 16-488 -6700; http ://www 
. usa.canon .com) also has a new ~!FP, 
the CFX-L4500 IF. Thi S 1695 unit also 
atrachcs direc tl y to a PC and includes a 
4-ppm bl ack-and-white laser pr inrer, 
Windows m:rnagement software, a 14.4· 
Kbps modem for faxing, and other fe;i­
n1res. Canon and other vendorsalso offer 
mon: l!Xpcnsive units for rhe cmcrprise. 
For example, Canon's G 1'200 srarrs at 
$6000 for its co lor-copier cap;ibilities. 

Alth ough ana lysts believe rlwse ne w 
producrs are an improve ment, it re mains 
robe sc.:e n wheth er HP'. new uni ts and 

Canon's new MFP includes a 
black-and-white laser printer . 

new entries from Brother, Canon, Pana­
sonic, Snmsung, Xerox, nnd others \viii 
be enough to make this category trike.: off. 
LeCompte ays rhm many businesse rhat 
already have a fax or printer will buy pe­
ripherals modularly, or eparately. 

Daraque t' Johnson predicts MFPs will 
bat tle copiers and nerwork printers for 
ourput-volu mc responsibilities in small­
to mi d-size co mpanies or de partments. 

-Jon Pepper 

Future Watch 
10-Times-Better 

Hard Drives 
Coming in early 1998: new mass-storage 
pro duets that offer hard drive- lik e perfor­
mance at a lower cost per gigebyte than 
magnetic, magneto-optical (MO), and tape 
fo rmats, and 1otim es the storage capacity 
ofcurrent hard drives. Acompa ny called Tera­
Stor (Sa nJose, CA, http://www.tcmstor.com) 
hope.s the first of these products, which are 
based on near-fie ld recording, will appear 
ear ly nex t year. Initial capacities of 20 GB 
per surface are predicted. 

Nea r-field recordin g relie.s on several 
techniques (see the fi gure at righ t) , but the 
most importan t is the so lid Immersion le ns, 
which allows fo r a reduced bit-cell size that 
lets you fi t about 10 times more data onto a 
surfa ce than is possible with hard drives. 

Acco rding to Te raStor officia ls, with their 
fast performance, reasonable cost, and hi gh­
data-density capabilities. near-field-record­
ing devices will replace a host of storage 
media In use today for a variety of applica­
tions, incl uding tape fo r archiving. 

Architecture ofTeraStor's Near-Field Technology 
Flyin11 head: Flies over 
recording surface, 
Slmllarto that of 
cunent hard dri'les, 
bu\ about th"e llmes 
hlill\er, thus avoiding 
stlcUon problems. Also 
e!lmlnates expensf'l'e 
foaus.seivo s}'stem 
fo1md In MO drtves. 

Solld immenlon lens: 
Further focuses 
laser boom, I
allowing for much 
smaller da1a "pits" and uack$-, 
and thus more date per illl!B. 

Plaatlc 1u ~stTate: 
Holds record ing surfaqe. 

"What TcraStor is doing is qu ite lntcl"Cit­
in g an d seems possible." says Bob Kotzive, 
vire president of Disk/Trend (Mountain Vltw, 
CA), a storage-market-research fi rm. Hlf the 

Len&laubstrate 
1paclna; Controlled 
by Oylng head. 

- First aurface 

Mqnetlc coll: Located 
In the head, thus 
allowing for direct (one· 
pass) ll'lerwrite, 
co mpa red lo slower two· 
pass overwrite In MO. 

reconlln&: Hardened 
magnetlcmaterial on 
surface arrows low­
cost media wilfi high 
densllles. Also, 
Improved densities are 
achieved th rough 
overl appingdata pits. 

company releases it on time, at a reasonab le 
cost, with good manufacturing partners, It 
co uld threaten a variety of s-torage technol­
ogies." -Dave And rews 
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Introducing the MessagePad 2000, 

the only handheld computer you can actually use. 
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Of all thehandheld computers out tliere,only one makes it trnlye:L'iy to be productive on the road. Introducing tl1e MessagePad"2000. 
Rather th:m just letting you view data, the 1essagePad 2000 lets you carryout sophisticated task5 with the greatest of ease. For example: 
rou can now write a full-length proposal insert information downloaded from the Web - even include pricing from your company 
Intranet- and then fa..; or e-mail it to a client. Tt)1 that with an ordinary handheld computer. The Me agePad 2000 has more power, 
more storage, moreflexibility. All contained within themo t innovative design, optimized for usefulness. Of course, ....(;;/,. ,_ 
there's onlyone real wayto understand how incredible the new Me. sagePad 2000 is: try it yourself. For the name \;. 
of a dealer near you, or to get more information, call 800-909-0260. Or visit us at www.newton .apple.com/useit. NcWton' 
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Which Workgroup-Connectivity Solution?
fatter Pipes 
for Workgroup 
Networks 
Thanks to an incn:asecl fo cus by network­
ing vendors on sma\1- ro mid-size offi ces, 
network manrigcrs c:111 now choose from 
a wide ra nge of increasingly inexpensive 
s l11tion when upgrading thei r 10-Mbps 
Ethcrner nervvorks. Tiu: volume of tra f­
fi c on many ne tworks is up, clue to new 
lnrcrn cr, inrrnnct, clicnr/se rver, and im ­
age-based app licarions. Vendors and an­
alys ts alike say managers of many work­
group-and modest- izc business networks 
pl an on upgrading those networks this 
year. Namrally, network vendors are mov­
ing 111i ckly to provide products fo r this 
audie nce. 

"Cusromers ;ire migrmi ng fr om shared 
rn swi tched ;ind Fast Erhe rnet rechnol­
ngy," s;iys Esmeralcb Silv:i, an ana lysr at 
re earch fi rm International Data Corp. 
(IDC, Framingham, MA) . "Every m;ijor 
networking vendor, th rough families o f 
prod ucrs designed spec ifically fo r rhe 
sm;ill - to mid-size office, is targering rhe 
SO HO market." 

The lisr of vendors currenrl y rn rgcr­
ing rhis marker with specific linesofprod ­
1-1crs is long; ir incl udes B;iy Network s, 
with its ergea r line; Cisco, with its er­
Beyond fa mil y of LAN connectiviry ;i nd 
rcmote-;icce s products; ;i nd 3Com, with 
its Office Connccr line. M:iny orher com­
p:rnics are also compering in the game, 
including Accton Technology, Compaq, 

Outside Looking n 
Another bug involving security and the In­
ternc t recent ly made the news, but Micro ­
soft acted quickly and 
says that it has already 
posted a fix for the 
problem. The bug af­
fected use rs running 

Swltctatd 10.Mbps mi.nit 
Goodfon 
LANs wi1h amlxtllre of power users 
{e.g., engineers, pphlc artlata, 
ln~nat developers} and typical 
uae11: networl!s runnln~ MPEG-1 to 
same Pea 

H1nlwar91"111ulr9mtatl;" 
10.MbpS PC adapter cards. 
swttohad Ethernet hub 

Shared 10.Mbps Ethernet 
Good fo r: 
Standard workgro up appllcatrons; 
e·mall: modest file trans ers an 
pnnung 

Hanlware requirements:• 
10-Mbps PC adapter card s, 
Etlrnrnet repeater hub 

Switched Fast Ethernet 
Ideal for: 
High·banctwldlh applications (e.g., 

eb cfeve lopment1engineering); 
videoconferencing; providing upllnKs 
to 0th.er servers and printers: MPEG-2 
applications 

Hanlware requirements:• 
10·/ 100-Mbps or lOO·Mbps PO 
adapter cards. switched Fast Ethernet 
hub, oategory wiring 

IH1red Fut Elh1met 
Goodfon 

Hll)l·bandWlilth appllcaUoos (e.g., 

Web deYalopment, engineering) 


H1nlwafl l"lllldrlmlntl: 
10-/100-Mbpa or 100·Mbpa PC 
adapter cards, fallt f:themat repeater 
hub, category awiring 

10 Mbps 100 Mbps 

'Ill addJtJon to PC• od periplltnb 

D-Link, Intel, LAN:m , Marrox Networks, 
;ind or hers. "There has been tremendous 
growth in low-end products, since small 
businesses a re oft en more concerned with 
prici ng and les wirh brand name," Si lva 
ex pl:l ins. 

Decid ing to upgrnde might actu all ybe 
e;isier than choosing which impl cmc n­
r;i rion- switchcd JO-Mbps Ethe rn et, 
shared Fast Ethernet (I 00 Mbps), switched 
Fast Ethernet, or some combin;ition of 
these options-ro upgrade ro. When de­
ciding wh ich upgrndc path is the best one 

. Bug ofthe Month 


Internet Explorer 2.0, ;::.=:;:,::.,::::=.::--... .microsoft.conl) or by 
J .O, or 3.01 runn ing :i::::.i:::;i::!:r=.:i:--- telephonlngB00-322­
Wlndows 95 or NT. Anyone who knew how 9997. At press time, Microsoft was working 
to exploitthis particular hole could design a on fixes for users running NT on Alpha, Pow­
Wcb si te that would use Windows shortcuts crPC, and Mlps platforms. -o. A. 

, · Send yours to 76443.1723@compuserve.com! 
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to access programs and files on a client PC. 
Microsoft snys that It doesn't know of 

any users that we re octually affected by 
the flaw, but the company is strongly rce­

ommending its users 
a 	 to upgrade, ei ther by 

downloading the nx 
from the company's 
Web site (http://www 

to take, nerwork manage rs need ro con­
sider a v:1riery of diffe rent fa ctors, includ­
ing the ir currenr infrastructure ;i nd net­
work applications. 

For cx:imp le, a network for a small 
graph ic design firm-where :irrists use 
an office sui te ofapplicatio11s :ind e-mail, 
in addition ro sharing desktop-publish­
ing, graphics, and Web-design app lica ­
tion file -would be an idc;il c:i ndidate 
fo r switched, or dedicared, bandwidth, 
accordi ng ro Kim berley Peppe, spokes­
woman for .M:u rox Nerworks, which of­
ft:rs ;i v:iricty of c;ird-b;iscd :ind external 
hubs and swi tches fo r workgroups. By 
movi ng co ;i swirched 10-Mbps connec­
tivity solurion, such a graphic design firm 
can upgrade its exisring shared Etherner 
repeater huh ro a 10-Mbps switch wirh­
our h;iving ro upgrade it s I 0-Mbps net­
work interface cards (N I Cs), roo . 

B)' giving power users and others who 
typically run less-bandwidth-inrensive 
ap plicmi ons rheir own JO-Mbps pipe ro 
th e server, a I 0-Mbps switched solution 
can improve network pcrfo rm;ince fo r 
as littl t: :is S.500 (which is the cost of the 
switch). Mea nwhile, prices conrinue to 

d rop in the switched Erherne t marker. 
For ex:imple, Marrox rccenrly lowered 
rhe price firs Piranha Switch 8 from $699 
ro $49 9, fo r a price per port of $62 . Bur 
diffen:nr workgroups have 3 v:iri ery of 

http://www
mailto:76443.1723@compuserve.com
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Now that APC Smart-UPS® includes FREE 

web-enabled PowerChute®plus, server 


protection has never been easier 

\ • • 

•\• • 0 •tll 

"...Inherent nexlblJtty and 
excellent software... Don't 
be caught without one." 

Power problems 
attack networks 
relentlessly. To 
protect hardware 
and data from sys­

tem crashes, cxpens, network 
managers and computcr uscrs 
worldwide prefer one solution 
above all others combincd: APC 
Sman-UPS. Now, all 120V Smart
include foREE PowerChutc plus powcr 
management software. 

The most roliable protection you can buy 
Sman-UPS provide complete protection 
against power spikes, surges, brownouts, 
and blackouts. You'll also 
ga in maximum server up­
time and decrease 1m111agc­
ment costs. Awa rd-win ning 
fcamrcs include: 
• CellGuard"' intelligent bat­
tery management monitors 
battery performance and 
extends hancry life. 

• SmanSlot"' internal acces­
sory slot lets you customize 
and enhance tl1c perfor­
mance of your Sman-UPS. 
• QuickSwap"' user-replace­
able batteries can be quickly and safely notifies users of Web erver shutdown via 
swapped out without powering down the thcir browser. PowerChute /)/us also 
connected equipment. includes the PowcrNct"' SNMP Agent 

~-----

H111wCT111rc 11hl\ prol'id~s 1warrmd~d 
'J''lrm slrnrdnu•" ond UP mmw.fJ~mcnr 

.fll r IVindou rs r 1: f\:eru.mrr mu/ 111'1c:-r 
S<"n '<'rs. M11111l!J <' S1P11tr1 -UPS f'i11 .WIMP. 

VAii aJJd l\lcb /Jro11 1<rrs {slrow11 11/1ol'r) . 

Fcutun'\ 1'£11)' by operating system. 

Plan for and control crisis situations 
Power hutc p/11s FlcxEvems"' lets you 
control UPSs reactions to power events. 
You can co nflgun: PowcrChutc plus to 
provide graceful, unauendecl server shut ­

down during an extended 
power outage or alert 
you to out-of-bounds 
cnvironmentnl conditions 
before lhey re.~u lt in 
costly downtime. 

Web server and 
SNMP ready 
APC's NEW WchAgent"' 
allows you to monicor 
and manag' you r Smart ­
Ul'S using your Web 
browser. New WcbAlen"' 

plug-in, which allows 
you to integrate your 
Smart -UPS with your 
existing SNMP man ­
agement strategy. 

Smart-UPS and 
PowerChutc plus provide 

the complete solution in one convenient 
box. Server prot •ction and peace of mine) 
have never been easier. 

r----------------------------,
Trade-UPS! 
fix or 11111 tllls coupon to APC llld 1111'11 

boW you can llUIY ll'llde In Yllll' Dlrl 11'1 

IOI' dlaicllU ttwm'dl I - lmart-11'1. 

0 YES I I'm lmerestod In trad<ng up Ill\ Older 

competitors' or APC UPS to Smart·UPS. 
Pleass sond Trade·UPS lnlo. 

D NO I'm not in!erOSled at !his limO but please 
send "'I FREE paNer protec00n handbook. 

Namo: ------- ------
TIUo: _ ____________ _ 

Colnpanf. __________ _ _ 

1 
Addross: ------------- I 

I
Cltyrrown: ------------ I 
Sta111:__ Zip:___ Country _____ I 

I 
Phone·------------- I 

I
How many soMJrs on •"o?_ ___ _ _ _ _ 

A?C" 
I 
I 

Brand ol Servers used?________ t 

DtplU : 
I 
I 
I 

(888) 289-APCC K9074 I
I 

faX: (401) 788·2797 I 

1 htlp:J/www.apcc.com : 
~----------------------------J 

0 1996 APC All Trlldema~ aro ui.o s;iropeny or ll'lelr owners. SUOIEF ~: GO APCSUPPOITT E<Ml.apc:odlD-cx:m 
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Big-Screen Notebooks Arrive 
The first notebooks with 1J-inch screens have arrived (sec "Notebook Wi th aView; April BYTE), 
and more arc expected to ship this summer. We surveyed sc•malleadlng notebook makers regard­
ing their plans for releasing notebooks that use the latest LCD technology to give road warriors 
even more screen real es tate. 

This summer, notebooks wlll take another step 
closer to being true desktopreplacernents. 

IBM: Will have aThlnkPad www.toshlba.com) Tecra 740 
sometime this summer with a CDT features aTFT aative­
13.3-lhch active-matrix matrix screen (up to 1024 by 
screen, a 166-MHz "'ntium 768 resolutioh) measuring up 
processor with MMX tech­ to 13.3 inches, a 2.02-GB 
nology,and a hard drive with removable hard drive, a 150­
upto3 GB. or 166-MHz Pentium with 
Toshiba: The company's MMX tcctinology, 16 MB of 

I (800-457-7777; http~/ EDO DRAM (expandable to 
L 

users, appiic:irions, and plans for rhc fu­
rure, and rlius may need ro opt fo r a Fast 
Erherncr solurion (see the figure "Which 
Workg roup-Connecriviry Solu tion ?" 
on page 32). 

Although man>' businesses might find 
that a switched I 0-Mbp solurion :u i ­
fi es their needs, networking vendor arc 
setting rhe fo undation for 100 Mbps. 
Prices vary, and rhe cost per port for Fast 
Ethernet hubs can range fro m$20 to SI 00 
or more than switched JO-Mbps Ethcr­
ner, depending on wharyou buy. But ven­
dors prcdicr prices for fast Ethernet hubs 
and swit hes will conrinue ro decline. In 

3 4 BYTE MAY 1997 

addition, lnrel and orhersare pricing their 
10-/ 100-Mbps NlCs to compere wirh JO­
Mbps cards, all owing managers ro buy 
adaprers that th ey ca n use today as well 
as in rhe future. 

" If )' OU have a large fil e rhat you ' re 
tran sfe rring or if yo u' re doing a la rge 
backup, it doesn't matter if the I 0-Mbps 
connec tion is yours alone or hared; it 
will srill rake a l ng time," explains Yo­
cph Linde, chai rman and EO of L 

arr, a vendor of 10- and JOO- !bps hubs 
and swirches, including ones that have 
auromaric egmenring capabil ities. " I 0­
Mbps wi rched give a iirtle berrcr per­

144 MB). a 10x CO-ROM 
drive, and a PCI system and 
e.>1pansion bus. 

Gateway: Doesn't have 
specific information, but a 
spokesman said 13.3-inch 
screens wlll be an Important 
feature in the company's 
products during the second 
half of this year. 

Sharp: Released a J3.8­
lnQh LCO notebook 
"luggablc" in Japan recently, 
but it was not available in the 
U1S. at press time. The com­
pany Is "evaluath1g, and 
plans to move into, larger­
scrcen LCD monitors• and 
has showed aprototype 
lG.0-lnch screen at both 
Comdex and PC Ellpo. Sharp 
intends to ship 13.8-inch 
displays in the U.S. later 
this year. 

Dlgltal Equ~pment: 
Compaoyofficlals say that 
we can expect big-screen 
notebooks from Digital In the 
seconcl half of this year. 
HP: Doesn't have ablg­
scrccn notebook,but the 
company plans to offer 
large-screen notebooks 
during the second half 
of this year. 

- Kerry Hickox 

formance than 10-Mbps shared, but in 
many cases 100-Mbps shared will deliv­
er much better perfo rmance." 

- Curt Harler 

Picture-Perfect 
Ink-Jets 
Manufacmrers of color ink-jet printers 
conrinue ro explore new ways to gcr these 
modestly priced devices to shine at pho­
ro reproduction. In addition, rhey have 
managed ro increase the output qualiry 
from laughable ro laudable. Now recenr 
techniques are promising ro push the en­
velope even fu rther. 

The most interesting development 
might be that of two new Epson printers, 
which up their already-industry-leading 
resolurion from 720 by 720 dpi to 1440 by 
720 dpi. Epson's piezo technolog)' does 
not boil inks as thermal ink-jets do, bur 
instead forces the ink drops through the 

\ \ ' 

The BJC- 4200 has 720 by 360 

resolu tion and uses special in ks. 

head with electromechanical pressure. As 
a result, it supports a more accu rately 
placed dot and the abi lity ro create the 
higher reso lution with a smaller do t 
size. Epson uses the technology in two 
new printers, the $299 Sryius Color 600 
and rhe $449 Stylus Color 800 (wh ich 
offer imi lar qualiry bur foster ourpur). 
Fo r more informarion on the Ep son 
printers, sec "Color That's Simply Amaz­
ing" on page 124. 

However, Epson 's :ipproach is hardl y 
th e only one out thcrc. Other leading 
vendors, such as 1-Icwlctt-Packard and 
Lexmark, opt for six-color printing in an 
arrempr roger berrer phmoreproduction. 
By mixing primary col ors with mid­
rone shades, the six ink colors can be com­
bined for more narurai rendering with ­
out increasing resolution from the 300or 

http:www.toshlba.com


02 
DESKTOP WORKSTATION 

$7,495 

HI'S llUCIOO 1ICIHH'Z rAOCESSOf\ 
ll · llT OOUllE·&UFFE .. ED G"APHICS 

HARDWARE TEXTURE HA~~ING 

IHACE ,AOCESSING ENGIN E 


VID1!0 COH, .. ESSION ENGINE 

WEa -INTl!CiRATED USE" ENVl,.ONHENl 


'-4H9 ecc SDRAH 

JG& SCSI SYST~H DISK 


17" MONITOR , lllGXIOI< 

IOOIAIETXl lOBA H T IET H l!R NET 

CD · RDH 

WW w. sgl. co m/O 2 

Two words that might describe your feeling when you sec a powerful Silicon Graphics workstation 

ar ch is price, bur will definitely describe your feeling o nce you plug ir in. It's a feeling brought 

on by rhc 02'" worksra tion's stunni ng combination of C PU and graphics performance, along 

with unparalleled video and imaging capabi liti es . Ir's a ll co urtesy of an innovative Unified 

Memory Architecture and ei ther a MIPS'" R5000'" or more powerful MIPS• RI 0000,. CPU 

that leaves 02 alone a t the head of its class. So see our Web site or ca ll us fo r more information 

at 800.636.8184 , Dept. LS0055. And don't worry if >•ou'rc out of breath. We're used to ir. 

--- ... .. .......... · .... ..... ......... · · ·· · • ·· ·· • .......... . See what's possible
Si/iconGraphics 
ComputerSystems 

Circle 1 51 on Inquiry Card. 
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600 dpi rhcsc vendors' printers now offer. 
HP, with its PhoroSmart, and Lexmark 
(8 00-35 8-5835; Imp ://www. lexmark 
.com), with it Lexmark Color JetPrinr­
er 2055 ($249), deliver phoro-realism 
through so-called photo cartridges. 

In its photo-rcalisric printers, however, 
Canon (800-848-4123; hnp://www.ccsi 
.canon.com) docs nor use a six-color pro­
cess. lnsread, rhc company uses a newly 
designed cartridge rhac featu res advances 
in ink composition and pl:iccmt:nt pre­

ci ion to give dense, crisp hues. Photo 
inks are made of :i lighter-den ·iry ink and 
allow :i primer rouse from one ro thn:e 
drops in one pot for better color grada­
tion . Canon's BJ -240 l'horo (S 199) and 
BJC-4200 Phoro (S2 9) both use this new 
technology for producing photo-re:ilis­
ric images. 

HP's {888-.J74-3867; htrp: //www.hp 
.com) new PhotoS mart phoco printer is 
part of a comprehensive (i.e., camera, 
printer, and scanner) PhoroS rrnn system. 

The $499 printer also uses six in k colors 
(as HP's regular ink- jct printer do) but 
is designed only for photographs; ir's nor 
intended for general use. The device rakes 
approximately 5 minutes ro print an 8­
by 10-inch phorograph on phow-qu:ll iry 
paper; a 4- b)' 6-inch print rake s about 
2~ minures. The un ie's prin r qu:i liry is 
cxcc llenc (coming close to rhar of con­
ventional phorographs), wirh the mosr 
important drawback be ing rhc device's 
special ized use . -J.P. 

Ma y Paths to T/Uni~ 
n eroperability 

End-user IS departments are increasingly building heterogeneous 
computer environmen ts that combine legacy systems with Unix 

and Windows NT.The problem Is that these OSes are not transpar­
ently integratable; you cannot simply plug an NT system into your 
Unix network and have it run seamlessly.Nonetheless,many IS depart­
ments, attracted by the lower costs and simplified maintenance char· 
acteristics of NT applications servers, are scrambling to integrate NT 
into their environments. 

Users are not replacing their original Unix applications but are 
malntalnina 1heir Unix systems while implementing NT. Thus, these 
users are looking for solutions that will help them preserve their invest· 
ments by creating a transparent NT/Unix computing environment, 

Microsoft has bundled a number of protocols into NT for creating 
Interoperable environments. In addition, many vendors have bullt NT­
to·Unlx interoperabillty suites. While not totallyseamless, these solu· 
l ions are contribu ting to the rise in NT installations within traditional 
Unix environments. Most of these solutions, which are available from 

myriad vendors, can be categorized into the following areas: system/ 
network-management solutions; network irig protocols, such as 
TCP/IP; NFS (which allows NT applications to runon Unix); UniKINT 
file sharing; tools for porting applications from Unix to NT orvicever· 
aa; and client/server applications development for both Unix and NT. 

The goal of most users is to create an NT/ Unix computing envi· 
ronment that allows the sharing of files and printers from anywhere 
on the network and the use of applications from both environments. 
ATCP/IP stack is usually one of the first technologies implemented, 
along with aNetBIOS nameserverforusawith NetBIOS overTCP/IP, 
as well as a DHCP server that supports the various NetBIOS con· 
figurationop!ions. While these basic components are supplied with 
Windows NT Server, several vendors have built upon these compo· 
nents to otter integration packages that provide file and print shar­
ing, remote administration, applications integration, end e·mail con· 
nectivily solutions for mixed NT/Unix environments. 
Mary Hubley, princlpa/11n11/yst, Datapro Information Services Group. Hubley 
is olso mmmger ol Datapro 's naw NTAnalyst information service, which fo · 

cus11s on the Windows NT market end related tech110/ogies, including case 
studies, product and tech11ology overviews, and integration end management 
strategies. 

A Variety of NT-to-Unix Solutions 
Company Product{s) Brief description Contact Information 

WRQ • Reflection NFS 
Connection for Windows NT 

NT-to -Unix host access 206-21 7-71 00 ; 
ht1p://www.wrq.com 

Datafocus • Nutcracker Unix- to-NT application-
port ing to ols 

703-63 1-6770; 
ht1 p://www.datafocl.ls .com 

FTP Software • ln terDrive NT Server NFS Server lor NT (fi le 
and pri nt sharing between 
NT and Unix) 

508·685·4000; 
http://www.f1p.com 

Hurp mingblrd 
Communications 

• Excee d lor Windows NT 
•NFS Maestro fot,Windgws NT 

PC X Server (IE! ts NT 
access Unix)· NFS Server 

416-496-2200; 
http://www.hummirigbird.com 

Network Computing 
Devices 

•PC-Xware 
• WinCenter Pro 

NFS client/serve r (resource 
sharing among Unix, NT, and 
PCs); NT applications server 

415-694-0650; 
http://www.ncd.com 

Malnsoft • MainWin Studio NT/Unill. ort ability toolkit 408-774-3400; 
http://y.rww.mainsofl.com 

Bristol Technology • Wind/U NT/Unix por1ability toolkit 203-438-6969; 
http://www.bristol.com 
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Let's get right to the polnt. 
L"111il now, profilers for 32-bii Windows npp ha,· n' t been w nh u Ill". 


Tlwy JOok way 100 long. rlrlh- red,. ·1-y litd r data , nnd dw info d1ey did 

prn\'idc was liarrl LO read and nndcrs11111d. 13111. uow all th111 "'s chang cl 


Introducing HiProf, 

the first hierarchical profiler for 


Windows C/C++ Applications 

\rith HiProf rnu ca11: 

• Clearl y sec ti111c spcm in pnren t fu11 c1io11: un d their children as well 


di e ca ll s taki11cr place bctwe!: ll d1 crn 

•Profi le yo ur binary file in jusr mi nures (no OBJ files or source code 

required) 


• 	 ' c~ lcctivcly ·xcludc dlls or portions of yo 11r cxe frolll profiling for udded 
«·lli cicncy a nd IO cva luu 11· il1ird -pnr1y cn111 ponc111s 

•Vic,,· profile · in in tu it iv· µ- rap hi ·al & .. pin)'· thnt nll ow you t drill clown 

c·a. ily into fun ction relationships and <' V<' ll into th • sour r cod 

I Ii Prof identif'ies nil perfon1111 11 cc bou lcncck. o qui ck ly and easily thnt 
y1111 ' II u e il frr qucn tly th ro1who11 t the dcvt' lopmcnt C)'d '. •'o why not 

s111r1 ·d with I liProf right. now? 

Dm nlond the FH EE HiPrur 1.rin l v rsi11 11 from www.fraccpoint.com or 
ca ll 888-688-2504 for mor •information. 

Trace I>, )1111 


....., 


....u.....,HiProf 

...Moj . 

'f•ud5 

..••...Md', 
• 	 lhwd fl 
, 	 t o "'1 '!1 

hMd l1 
11 ... _,..........
Free Trial 


Version 
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Best Linux Book Vet 

inux, a free OS,has inspired manybooks. 
But most of them are either rehashes of 

Linux's obfuscated (but well-intentioned) 
on·line documentation or beginner·level 
tomes thatbarelyreveal Linux'atrue worth. 
With Linux A-Z, author Phil Cornea breaks 
the Linux book mold. True, Its typesett ing is 
substandard, and there are precious few ii· 
lustrations, but the contentsoars. 

Comes, a senior lecturer et Staffordshire 
University,has assembled his lecturenotes 
end lab exercises into a book that he con· 
aiders suitableforuse in an undergraduate 
course. For that purpose,it's perfectlysuit· 
ed: Linux A-Z's organization lends itself to 
a&quentiel reeding,with topics presented in 
orderof increasing complexity. In the hands 
of a capable instructor, LinuxA-Z provides 
the material for a coursecovering all but the 
most advanced levels of knowledge. 

But you don't need an instructor to ben· 
efit from Linux A-Z. The book eeeumes lit· 
tie prerequisite knowledge other then the 
basics of hardware and DOS. Wisely, the 
book establishes a strong technical foun· 
de lion before discueeing Linux installation. 

From the topic of installation, Linux A-Z 
takes its reader through administration, net· 
working, Internet services, end security. 
Comes' writing is direct and concise, leav· 
ing the reader to flesh out details. 

Sect.ions Ill and higher discuss Unux pro­
gramming and internals. Cornes shows 
none of the condescension that's typical in 
modem computer books. He moves quick· 
ly and leaves the reader responsible for 
experimenting end inventing. For example, 

l,lnµx A-Zby Phil Cornes; Prentice-Hall 
Europe ;ISBN 0·13·742867·7: US$34.96 

Linux A-Z has a section on terminal 110 . 
Rather than warm over a tired "hello, world" 
program, Cornes has his students write a 
programthat queries and displays atermi· 
net's operating parameters. 

To say that Linux A-Z is for everyone 
would be an insult to Cornes (casual Linux 
hobbyists should avoid this book). Later 
chapters covering file-system structure 
and run·queue organization speak only to 
Iha book's target audience. In Linux A-Z. 
Comes provides lhe perfect book for the 
dedicated, hard-core student of OSes. 

-Tom Y1oer 

Moving Bits 

Trying to write a comprehensive global 
overview of data networking nowadays 

gives new meaning to the idea of trying to 
hit a moving target. The pace of change in 
the types of technologies used to move bits 
is blindingly fast. 

Introducing and explaining just about all 
lhe important data-network technologies, 
from ATM to X.25, Darren L Spahn's Dll ta 
Network Design is a good, but not great, 
book. Us 25 chapters are full of information 
aboutalmost every network medium in gen· 
eral use and most of the protocols that are 
imporlant to network designers. At just un· 
der 1000 pages,this ls a book to use when 
you need to know exactly how Distributed 
Queue Dual Bus (DQDB) and Switched 
Mullimegabit Data Service (SM DS) work 
together. 

First published In 1993, this complete 
revision reflects the rapid pace of network· 
ing change, both in what was added end 
what missed the boat. Forexample, Spohn 
mentions the latestTCP/IP ieeues, includ· 
ing 1Pv6 and SNMPv2, but his information 
is about a year out of dale. And while he 
includes asection on 1OO·Mbps Ethernet, 
other parts of the book refer to Ethernet as 
a 1O·Mbps LAN medium. 

This could have been a great book if It 
had a better index. For el(81llple, the "Novell" 
listing polnta to a description of theIPX pro· 
loool, but not to the book's description of 
IPXaddressing.Tighter editing andgraph· 
ice polishing would also have made Dsta 
Network Design more approachable. Bui 
despite ~s flaws, this Is a good book to have 
on yourshelf. - Peta Lothln 

Di ta Network Design, Second Edlllon 
by Darren L Spohni McGmw·HUl1 
ISBN 0-07·060363-4i $86 (eoftcover) 

Lost in the 

Translation 


Web translator handles simple stuff 
but stumbles 011 11ua11ces 

Now rhat rhe Web has broughr the 
world ro your desktop, what better way 
to research your company's new Euro­
pe;111 venture than ro go to official gov­
ernment ratistics available at the click 
of a URL? The problem is the language 
barrier: Strategic dara is ready ro down· 
load, bur how do you understand it? 

Global ink offers a partial answer 
with irs Web Translator 1.1. This clever 
CD-ROM loads translation algorithms 
that work wirh Netscape Navigaror an I 
Microsoft lnterner Explorer (MSIE). 

For $JO, you get a translaror rhat can 
convert texr from French, German, or 

Spanish inro English or vice versa. 
However, Web Translator is onl)' a 

partial solution. The program works 
well for simple conversions, bur it 
stumbles when grammar and nuances 

Ronces alle ­
Pa 1plona 

affect meaning. For example, rhe pro· 
gram identified the painrer of The 
Month ofOctober, on rhc Museum of 
rhe Louvre Web sire, as Brother Lim­
bourg. The correcr credit is the Lim­
bourg Brorhers. Also, rhe program lacks 
support for current Asian languages. 

Web Tr:mslaror is a quick and easy 
tool for rhe casual invesrigarion of 
international Web or intra net sires. Bur 
for serious inrernational Web publish­
ing, you' ll need a profe sional transla­
tion service. -Alan Joch 

38 BYTE MAY 1997 

http:US$34.96


c 0 M p u T N G w T H 0 u T L M T 

P ICTURED C ONTROLl..ERS A N O D RIVES N OT lNCLUDEO 

WITH D ATA SILO O R DATA E •PRESS 

·wHEN IT COMES To DATA STORAGE, 

IT'S NOT JUST ABOUT BEING TOUGH. 

IT'S ALSO ABOUT BEING FLEXIBLE. 

IP) Flexibility. k might be one of the last things you 9 bays, fi nd our Dara Ex1 re enclosures arc ideal 

think about when buying stomge fo r your internal find external 

enclo ures, but the first th ing you need when removable storage needs. Best of all , you can 

your torage requirements grow or change. integrate a Vfl riety of Dara Express models 

However, if you are already using rhe into a ra nd-a lone Data Silo and create your 
DAT A SILO' EXPANSION C HASSIS 

Kingston rugged line of Data ilo wn cu tom removable solution. Plus, nit 

expansion cl1f1 i or removable Dflta King ton rorage enclosures arc backed with 

Expr 1 drive enclosures, you've got plenty Kingston's superior service fi nd upporr, 
D ATA EXPRESS' REMOVABLE S TORAGE 

of choice . King·wn'· sroraae products are including a generous 7 -year warranty. 

specifica lly desigrn.:d to meet long-term storage needs, offering King ton torage enclo ures- • i-. 
an unpnrallelcd variety of mix-and-match olutions. Our proof that you can I e b th tough V1TiffStOJl'j_\._ff~~~ 0 L 0 G Y 

reliabl Darn ilo expansion chassis are available with up to and flexible at the ame time. STORAGE PRODUCTS DIVISION 

For m o r e in /ormo 1io n . co l l 11 s 0 1 ( 8 00) 4 35- 0 67 0 V i s i 1 o 11 r \XI e Ii s i I c : h 11 />: / / w u • w . k i n gs 1 o n . com / b . h 1 rn 

SOLAR! S. 

i RAB 
Km~t n u :1 mcmkr of RA BCE ~ SiliconGnlphics(R.tid AJvl""Y lloord)COMPAHI U t:Mtpilllt.1)­

l'm.:)tnn Tt'dinolob')' C.Ompany, 17600 Newhopc. uc-cr, Ft\111 11 .11 11 V.1llcy, c~-..llfo101a 92708, USA (7 1·0 4.lS· l850 fa~ il5-1847, c·m .. 111: nomgd}\dng,swn.conl. 

l{j 19!) 7 Ki ng~ ton Tt'chnoloJrY C<lmp.my. All rl ijhl ~ rcM:"rvn:l. Comruting Without L1mi u ii n ' r.1drom1k ofKl nKllOI\ T"chnology Gm1pan~·. 


All c1th"r 1r.t1.!cm,11 b .md t t'.'~ ! ~tcirJ mW('marb arc proper!)' o( thd r r C'~ f''C'.' 1lvc h1il<lch. 
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Years ago in BYTE 

llie OX2, Intel's 486 chip that ran at twice 
theMHzspeed intemaHy as II did external· 
ly, m de its debut. Meanwhile, Compaq's 

SO·MHz Oeskpro 486 
cost $12,999 as test· 
ed, although less·ex· 
pensive systems were 
available from otherven· 
dors. Also in th is issue: 
An explanation of 3·0 
past and future by Sil· 

icon Graphics founder Jim Clark, a.s well 
as other pieces on S·D. Also, notebooks 
with otlve,matrix screens were starting 
lo appear, Including the T4400SXC from 
Toshiba,which featured an B* inch screen. 
(In comparison, today 13 inches will soon 
be standard .) 

Years ago in BYTE 

In this Issue, 10 external 20·M B SCSI hard 
drives for the Mac were reviewed. We also 
covered the desktop-publishing phenom· 
anon, which got a big boost from Apple's 
LaserWriter (which was annou need two 
years earlier) . 

Years ago i n BYTE 

BYTE devoted several articles to a new 
wave al PCs from Japan (another wave 
arrived In the second half of 1996). Some 
of lhe companies stumbled, but some, 
including Canon, NEC, Toshiba, and oth· 
era, are still familiar today. 

Years ago in BYTE 

Apple's Stephen Wozniak described in de· 
tall -over aboul nine pages-the Apple II 
oompuler. 

·10 HYI E Mf1Y 199 7 

Less Is More 
Jim Gettys, visiting scientist at the World Wide \Yleb 


Consortium, describes a more efficient 


Hypert ext Transfer Protocol. 


BYTE: Wlmt are t/Je main i111provc· 
111e11ts of HTTP 1.1 over version 1.0? 
Gettys: HTIP 1.0 [the protocol for 
tran sfo rring hypertext] does not use 
T r very well. HTIP is ba eel on top of 
the TCP mrnsport protocol, and the 
way 1.0 worked was nor very clever. 
For each little grap hical thing you saw 
on your screen 1.0 established an inde­
pendent T I' connection . 

M :111 y Web p:igcs th:it you :icccss 
conr:iin numerous small object , and 
T ' I' w:is not antici pated to be used in 
thi s parricubr wny. Becau e the T r 
connection were being thrown awa)' 
so qui kly :rncl o often, it was defe, ring 
the congc rion-avoidance algorithms 
of T J>. 

BYTE: What are the tech11iq11es that 
/-ITT/' 1.1 uses to fix this? 
Gettys: Version 1.1 fixes this by using 
rwo techniques. With the first, called 
persistent co1111ectio11s, rather than 
throwing the TCP connection away 
after ever}' use, the connection is kept 
open, :ind you use it for subsequenr 
request . The other technique, which i 
called pipelining, let a client have mul­
tiple requests :it once. 

With pipelining, it's a if you were 
pre, eming a li sr of things rh:n you want 
the se rver ro de li ver ro you rather rh;rn 
askiug for them one ar a rime. Pipelin­
ing, in conccrr with pcrs isrem connec­
tions, lets you get rhe performance that 
you need. 

BYTE: What performance he11cfi ts did 
yo11 e11co1111ter while you were testi11g 
f-J'TTI' 1.1? 
Gettys: If what you're doing is down­
loading one huge image, there's no sub­
titure for bandwidth. HTIP I . I can't 

make a 28 .8 modem run any fa tcr. 
However, for downlo;iding our [re r] 
home page for the first time from a 
server rhar was close by on rhe Internet 
over a 28.8 line, we saw a 20 perccm 
improvement [compared to H ITI' 1.0I. 
Thar's a conservative estimate, roug hly 
whar people should expect to get. Per· 
formance might improve even more 
than that for mosr sire a HTIP I. I is 
widely deployed and as the congc rion 
on rhc Internet cau eel by HTIP 1.0 
lessens. 

However, for cache va lidation [done 
when revisiting a pnge when nothing 
has clrnnged], 1-rITJ> 1.1 , even on ndi:il­
up line, does dramaricnlly better than 
1.0. In our rests, \Ve saw about a factor· 
of-•1 improvement for the cache-valida­
tion rests. 

For other network cnvironmcm-, we 
do :i lot better in general. For cx:unpl e, 
going between California [:it rhc 
Lawrence Berkeley Lab] and l\l lT, we 
achieved nearly a facror-of-2 improve­
ment in rhe fir t-timc rerriev:il te rs and 
got a factor of 8 in rhe c:ichc v;ili iarion 
[compared to HITP I.OJ. And then on 
our local Ethernet tests, we :ichieved a 
factor of nbout 2 for retrieving nnd a 
factor of 2 for cache vnlidarion. There· 
fore, 1-1rrP 1.1 will make n significant 
difference in people's perccptinn nf the 
Internet. 

Jim Gett)'S is also the editoro(thtJ 

J-/TTP 1.1 speci(icatio11 (or the /11tcmet 


E11gi11eeri11g Task Force 

and a co11s11/ti11g engineer for 


Digital Equip11111111 Corp. 


For more information 011I-ITT/'1.1, 

see http://11J11Jl/J.ru3.org/pub/\Y,l\'(/ \V/I 


l'rotoco/s/HTTP/Per(or111a11 ce/ 

Pipeli11e.ht111/. 

http://11J11Jl/J.ru3.org/pub/\Y,l\'(/\V/I
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Remote Windows Server 

Citrix Systems' Wi11Frame 2.0 adds ' Heidelbe1g" CPU c/usteri11g 
for better performance and reliability. By Bob Qui1111 

"Thin" Windows Firms Up 
•-•II cfo re the nerwork-l'C hype 

took ho ld, Citrix Sy rems' 
Win Frame offered a similar 

..__II "thin-cl ienr" model, in whi ch 
a si mple PC provided the lisp by and rhe 
nenvork provided the computing capac­
ity. Now, with \Vi n Frame 2.0, irrix adds 
support fo r Microsoft NT Server .J.Oand 
dynamic load balancing between CPUs. 
However, lice nsing nego tiations were 
srill ongoing between M icroso fr and Cit ­
rix at pre rime, which will possibly af­
fect the product release date and price. 

Win Frame is a cl ient/se rver nerwork 
application pa ir thac allows re mote exe­
cution of any Windows or DOS npplic;i ­
tion, fi le accc s, and prinr redirection. It 
server supports mukiple cl ients mnning 
a vnriery of npplicarions simultaneously, 
such as X Window System, bur with stan­
dard Windows applic:nions. 

\Vin Frame's new load-lJ:l!ancing tech­
nology (fo rmerly know n "Hei<ldberg," 
its code name) is an important addition 
that promises to improve both per fo r­
mance and rel iability. Win Framc cl ients 
can now co nnect to applic:i ri ons rather 
than ro specific servers, :rnd each clienr 
requ e r is auromarica li }' ro uted ro rhe 
least-busy serve r. Like NT domain serv­
ers, the \ 'V'in Frnme master servers need 

TECH FOCUS 
IC/\: lnlt Ui 1 11t Cc 11 c; nk 

Ard11kt ttm.· 

The key to WinFrame's ca pabilities is Cif ­


rix's Intelligent Console Architccfurc (ICA). 


ICA provides presentation services (lay r 6 


in the Open Syrtems Interconnection [OSI] 


network model) to describe application dis­


play from server to client, mul user actions 


from client to server. But depending on the 


connection a nd configuration, it can also 


provide reliable data delivery, encryption, 


and compression. 


* *** Very Good * * * Good 

IWinStatlQn IUsar 10 fSttb 
ipx 
tcp 

>console 

1 
3 

odministrotor 0 

listen 
listen 
odiva 

Win Frame 2.0's administration tools allow flexible client 

configuration and provide auditing and connection data. 

nor be dcdic:m:d systems and can be im ­
plemented with seco ndary masters to 

avo id single poi nt of fa ilure. 
Win Frame clients can run over any 

common transport prorocol (I P, l l'X, or 
ctBIOS) on virrually anything. Applic:i ­

rions c:rn nm rand-a lone or in your fa ­
vo rite Web bro wser when con nected ro 
a third-parry Web ·crver configure I for 
the WinFranu: Intelligent Consok Archi­
tecture (I CA) 'll ME type. 

Unlike X Window, which ge nerates 
m:twork tr:1ffic fo r any mouse movement, 
Win Frame is much more efficicnc. When 
l ran an early beta version of Win Frame 
2.0 1virh Word fnr Windows 7 over 10 ­
Mbps Erherm:t, there was a noticeab le 
but insign ifica nt l:ig between kq1board 
or mouse input and screen update . Over 
a slow (14.4-Kbps) din I-up link, Word was 
sti ll usable, bur awkward; ir ra n as ir does 
on :rn underpowered system. 

The blinki ng curso r in Word gcnerat­
cd a constant hc:irthca t, ending abo ut 5 
byres over rhcTCPconnecrion wirh every 
blink, bur otherwise \Vin Frame used min­

** Fait * Poor 

imnl bandwidth . Afrer I started Word and 
wrote fo r about 15 minutes, WinFrame 
rran fc rred about 350 KB ro mycl ienr and 
about 17 Kii ro the server. In compnrison, 

RATINGS 

TiECHNOLOGY * 'It * * * 
IMPLEMENTATION * 1t * 1t 

PERFORMANCE 1t 1t * 11 

runni ng Word from :t network drivegen­
erared nbour 2.5 lv!B of client traffic and 
about 500 KB ro the server. 

The Win Fram e scrvcr requires 32 

t-.HI of ltAJ..,! for reasonable performnnce, 
plus 4 ro 8 MB per remote user. Given rhe 
resource-hogging requirements of Win ­
dow · npplica tion , you hould be pre­
pared ro throw a ]or of hardware :H the 
scrver side for adequate service, but it's 
worrh ir. El 

Bob Q 11 i1111 is a co11 s11/111111 and coa111/Jor of 
Wind ows Sockets Nc1wo rk Prog ramm ing 

(A ddiso11 -\Ves ley, 1995) . You can retzch him 
ell rcq @sockets.com. 
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Remote-Contro l Software 

Symantec's pcAnywhere CE lets you co11trol distant systems 
from your Windows CE hand-held PC. By Peter Wayner 

Real Remote Control from Your Pocket PC 
---•hefir t p. lrnrop and hand­

hcld PCs (HP s) had onl y a 
few real tasks in life: mann gt: 

..--• dntcbooks and juggle e-mail. 
Until rece ntl y, these littl e mnchincs 
weren' t really good for much cl c. ow, 
Symamec is offering a version of irs pop­
ul:ir pcAnywhcrc sofrware for the new 
HI' that run rh e Windows CE opcr:H­
ing system. Th t: nbiliry ro conrrol a dis­
ta nt machine from a very lightweight 
pocket-size piece of hardware ma)' prove 
robe rhc crucial application th:u endear 
the lirrle mnchincs ro l!S nrnnager and 
ompurer rechnicinns. 

The new CE edi tion of pcAnywhcrc 
offers ;i subset of the bnsic fe:i tures found 
in the standard package. Establish n con­
nection :ind the scree n fr om th e host 
machine :ilso appc:irs on your HPC. If you 
click on ;111 icon or type on the HPC's key­
ho:ird, chat information is rransparentl)' 
sent ro rhe main host, which then acts 
upon ir just as if you were usi ng the host's 
nwn mouse or keyboard. You can execure 
prog,rams, fiddle with control panels, and 

TECH FOCUS 
A Quart of Data 
on a Pint-Size Screen 
0: How do you show a high-resolution col­

or Image on a 480- by 240-pixel display 

with four gray levels? 

A# 1 : Remove plenty of data. 

A#2: Look at it in pie s. 

Symantec offers both solutions. One view 

dlsplays the entire host screen on the hand­

hcld PC through aliasing ond phccl averag­

ing. You really can't read much, butyou can 

find your way around. The second view Is a 

one-to-one display ofthe host screen's pix­

els. Only color information is lost. and you 

can see just a portion of the host screen at 

any one time. There arc several commands 

for toggling between the two views. 
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eMAIL Se1Y· East.. . 
Users Admil 5... 
M111ketil11 NetCP... 
Salel Serv· Ea•I... 
Central Reg Serv3... 
Production SYS 1... 

CO·ROM Disc 
Network Connection 
Network Connection 
Netw0tk ~lion 
Network Comeclion 
Network Connection 
Network Comeciion 
Network Comeclion 
Network Connection 
Network Connection 
Sy&tem Folder 

Thanks to pcAnywhere CE, Windows CE hand-held PCs can now 

let you give orders remotely to your desktop machines. 

even rcboor the m:ichine from a n:more 
connecrion. Everything we tri ed wo rked 
except for Microsoft's Flight Sirnubror, 
which dcm:rndcd to run in full- crccn 
mo le. 

This edition of pcAnywhere doc. n'r 
off er rhc same file transfe r features as rhc 
" full-size" vcr. ion. Symantec says it was 
ai ming for a small bin:iry fil e ro s;1vc 
sp:ice. So while yo u c:in'r rrnnsfe r files, 
you can move the clipboard between sys­
rerns: You can, forex:implc, cur some rrxr 
on rhe host machine :md then pasre ir inm 
Pocker Word or Pocket Exce l on rhe HPC. 

With pcAnywherc, you can connect 
ro :i host over an JP network, a phone con ­
nection, ora dire tcablc link. Even ar 19.2 

Kbps on our Ph ilips Velo l , rhe sc reen 
refresh was fairly responsive and usable. 

We rested a pre-bct:J version of pcAn)'­
whcrc CE chat didn't have :my of rhe com­
pression technology yma rirec will ship 
with rhe final version. This early version 
of rhe software was qLrite sn:ady, although 

* • * * * Outsland.ng 

it did exhibit scver:il misrakes redrawing 
the screen. It was sr:1ble, however, and ir 
neve r crashed either rhe host or the Hl' . 

The greatest market fo r rh is producr 
m:iy be compmer re hniciam who mu r 
m:iinrain servers :ind help wide I)' dis­
persed people use ofrware. Such tcchni · 
ci:i ns often h:ive ro walk long di stances 
throughour a buildi ng or campus ro han-

RATINGS 
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IMPLEMENTATION * * * 
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die problems. For them, laprops arc often 
roo he:ivy and bulky. A small, lightweight 
so lurion, such a :i CE hand-held wirh 
pcAnywhcre, will give them a usehrl tool 
for fixing mJny problems remotely. m 

Peter Wayner is 11 ll'fl 'L'. co11s11/ti11g editor li v­
ing i11 Baltimore. You ca n reach /Jim at 

pcw@access.dlgex.net. 

**** Very Good *** Good "* Fair " P00< 
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GEli $1,000 TRADE·IN FROM 'FEH1iRONIX ••• OR, 

YOU COULD DEAL WlliH KARI!. 


Now that Tektronix has taken the cost out of color, your black & white network printer may be headed 

fo11 parts unknown. But for a limited time, you can get a $1,000 trade-in allowance on a Tektronix 

Phaser' 550 Printer. Or $500 toward a :Phaser 350 Printer, that prints a typical color page for only 5 

cents and includes all the black ink you can p11inl fan firee. lt's youn choice, of course. Get $500 011 

$1,000 trade-in towaxdi the wocld s fastest, high-quality desktop color. 011, you could dicker with 

Kru:l. With offers like these, no wonder Tektronix sells more laser-class co] or printers then anyone. 

Call 800/835-6100, Ext. 1380. http://WWW.IBk.com/CPad?1380 

Phuer 1160NEW PJIHer 600 NEW Phnor 350 HEW Phner 450 Ph•Hr 480X 
C ircle 163 on l11qulry Card. 
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THE LATEST TECHNOLOGY AT THE BEST PRICES. 
From higl'Hmd,workstation-levelperformance.To dazzlingdisplays of multimediapower. 
To fulHeatured desktops with built4n affordability.The Millennia]\j family offers you 
an enlightening combination ofstand-Out pertormance and the most sought-alter 
features to suitany budget. 
On top of all Uiat, your Millenn ia comes wit11 the Micron commitment to product 
excellence.One lhat's been honored wiU1over200 awards in the past twoyears, 
including PC World'sBestOverall PC Company forService and Reliabilfty.Add to 
thisan industry~eading S-year warranty,andyou'll knowwhyMicron PCs are made to 
move-very,very quickly.Callorvisit our~ stte today. 

MICRONMILLENNIAMlE P166 	 M I CRO~ MILLENN IA MlE P200 PLUS 
512KB pl~~ tml each?. n.i.slt BiOS 
PC1 J2.llil Ultra SCSI Fast·20 cootllltcr 
12X SCSI CD-OOM di~c . 3.5" ~drive 
100MB b:neg.1 Zip clri10 
32 ;\)ire 1'13\'elabie S1900 srun:l (;.lid 
;nj~ 

PO &Hit 30 vi!oo. W'ffi. 
.:.\l!IEOO PAM 

Toj.frre rmlOM~r or 005kUl!l 
Mx:rosoft ~~ru;e. 104-l:J!o/ ~ 
Micmioft \~rm\~ 95 ard MS f'lusl QJ 
MUtine!f11 Xcilemefll Pak: POD.MlOO ~.Billmrd~W: 
wire,Biocklxlsllll Enlertaimm riooe anJ Er<m Tlfil1lnJI 

5-)ll<ll/3-year lilTlited Mk:r1111 fbwer warranty 

Intel 166MHz Pentium"~ lnlfl 200Mfil Pllntit.m1pm::essa 1..ith Ml.IX 
W1h MMX'"' loctirOO;Jy 1 6~8 EODRM1S1,899 	 S2,59916MB EDORAM 2EBUltraSCSI harddnve 

2.lGB ElOEhard dll'lil 15' Micron 15FGx•.28dp(13.T' display) Bus. ~ $88/nlOBus lease S65/rro. 
15''Maoo 15FGx. .23dp 113.T' dispta)) Microsoft Offtee CDs 
Microso~ Otfice CO<; Intel 200Mlll flentum \)'OCCSSO' wtth MM:< 
Intel 166Mlll f\.>ntlum ;ro::csSO' With MM< 32M B£00MM S2,99932MB EDOMM 	 4GBUl traSCSIharddrwcS2,099
3.1GB EIDEhard dnve 15' Micron15FGx•.28dfl {IJ.T'd1splay) Bus. le3S8SI0?/11<>. 
15"Micron 15FGx, .2Bdp(13.T' d•splay) Microsott Olfice cosBus. 1-0:isc S71/rr l0. 

Mlcrosoll Office CDs Intel 200Mfil Pentiumi;cocessor 1'1it!t MMX 
1111!1 16611.Hz f\.'f11lumpro:csscx 1..,th MMX 64MBEDO RAM S4,09964MBEOORMI 	 9GBFastSCSf.2 harddnveS2,599 Bus. lease S139Jrro 
lT'Micron 17FGx•.Zf>dp115.S'display) Bus. le:ls<l !.88/rro. McrO!llft Office COs 
M;crosoft OfflCC CDs 

4.1GBEJOEharddrive 	 17' Micron 17fGx, .26dp (15 B' display) 

MICRON MILLUWIAPR02 200
MICRON MILLENN IA Lu P166 5"ppollS dual Intel 200Mfll PentiumPro 
512KB pipeline burstcache,11as11 mos processors 
t2X EIDE Cll-ROMdrive,3.5" floppy drive 256!(]l lntcmal l2 cadm. llasli mos 
16-0it stereo sound cai 1t and~ 12X EIDE C(}l10Mdlil'e,
PCI 64-bil JDvideo.MPEG, J.s· floppy drive 

2MBEDO RAM 16-M stereo SO<Jrd ard speaker>
Tid .free m~tr:r.>.« or deSktllll PCI 64.!Jit 30 l'lloo.MPffi. 
Microsoft !Joose. 1()4-lQoy l.e)1xlard 41.lBEDOAAM 
.!Xrosott l'lm1....s 95 aoo MS Pfusl co Toof.lree min.1!Ml:f et desk!Op PENTIUM.PRO 

II' 111.0C f I I 0 IllMKmsoft \\M'.s co M.crosoft Mouse, 1C4-l<L'y ~ 
5-'jear/3·yeJI hmted Mi::roo Mcrosoft W.rOO.\~ 95 arll IS Plust CO 


f11i•terwarra11ty ~ar/3-year limrt!XI M~ Power warr.:11 ty 


MICRON 
POWER'" 
WARllAHTV 

• 1.;' ';,J ~'U' ;;(." .. -)" I J ... .. f OJ -~--;:i U::l:!'ltlrt t~ ,,1...,,1111.t~~ I 

·	 :'3.:i:.O-.t:J l •_.1,1 -..C•"'J~'!.,.t~.C{ • • 7U:o,...-.r~.>1.!...;t.""'4l\" • 

.,.,_ \ ~Cll' 1 1~·..- "'•>""l•••;:' .."' .... $r•-..T';ll;1 tlcT'TW•"' ''- ­

C1'};1Mi::u"J~ , n: ~ n,1it11'1!11'filtt11.\tr.i1!~1C1 11i l'CC~bw."'Mli 

800•486•2059 

www.micronpc.com 

IT' Micron 17FGx•.26dp (15.S"disp\Jy) Sus. ~ 585/rro 
Mcrosoft Office COs 

CALL NOW FOR DETAILED PRICING AND OPTIONS 
•1.cms.i.s lbn r.\.'l>f~&YT> 11).m ~ 1;r>5Pi> iMJl· Tl<tnell"-mrt 
lo~l, H:u>' Do-,l!ll,•A •o\£>. · T"""tun ll<ml~&&Xl1C» l /;I 
~t:rnC:nm !ro7(1l.17~ · 1,..,,,,trl?.8tlib &IJ.i(l;. 17!(; 
tTimZlY'~ ~mmam:i ·rumtoBFu: 2[5.2:U.mJ 

l n t~ l 166MHz Pentiumprocessor 
16MB ED OMM S1,499
2.1GBEIDEharddrl1•e 

Bus. lcasa S5I/ 1110.15"Micr0t1 15FUx•.2Bdp113.T' displa'i ) 

lnttl 166MHz Penuumprncessor 
32\IBEDORMI S1,999
4.t GB ElOEhard d!M!

1r Miaoo 17FGx..2iidp (1 5s· cnspla1l Bus lease S66/rro 


lnlel200MHzPcn11umPro llfOCCSSOr 
16MG EOO RAM S2,0993.1 GBEJDEharddr1'1c 

15"M1!1on 15FGx, .28dp (13.T' disploy) 
 Bus.lea'.e $71/nlO 

Microsaft Office cos 
lnle\ 200MHz Pen mPro P1ocessor 
32 BEDDRMt S2,4994.1 GB EJDEhard dr11e 

ci5nnnF)to7~'ti:f ;.t«r/1i1"11 "'~~-~., l:oi'•~ I ~llt'd~flA 
lll111lt d'la'a,Jtil 'i'IJ'OJ R.;«(l , l) 'Ul l);il'Ql~"(J,M~ in:: tLln.'.l t"Q. Xlilo:'frnJl"otf o!lill'll !,.k} 
OOt:I tQ •d.oe rRfJ'I ft lt,;I~ .wcJ (rilpl.1I ~~I turaJlrt;o CNIQC'.I .~i'!i [j /j \) M4;ron tl.11\l 
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Imagine the perfect imag ing monitor. It 

would have the clari ty, resolution and 

performance of the best 21" monitor. Al l 

the features and controls too. But it would 

be a lot smaller 
=== SAfl~•S!Ul3nW 11, o'l>i! 

nu 19 /etsyouf!IJl abia so it can fit on 
~Ol1smJ!ldeS!.t{lfJS 

your desk like a1C HUC!IJ i rnmitar · 
17" mo ni tor. 

& H,lacJ>i19't'''"'!J)l l 
And wh ile we're 

wishing , lets hang a low price tag on it. 

A really low price . 

Stop dreaming. The world 's first 19· 

monitor (18' VIS) - the new SuperScan 

Eli te 751 Is at your dealers today, And it's 

got everything youeverwanted in an imag ing 

monitor. Including the perfect price. THE 

PERFORMANCE OF THE BEST 2 1" 

MON ITOR. The image quality of the new 

19" Super-FST tube is every bit as good as 

the best 21 " monitor- and in some ways 

better. For example , it combines t11e best AND IT 
1

S PRICED AT JUST 
attributes of both aperture gril l and lnvar $I ,299 (UST) I IUIAC~I I ~ 
mask tectrnologles. So for the first time, There's one ---~~ru~1s1 1 ~l! 

Jllllf 517£ , If' 20" 
you won 't have to choose between brighter, more bonus PITC!ff . ~ H • O~ 

ric her color and asharper, more accurate to our new ~ RUflESltO 
- lllOOtllOll 13111 7~1 

image. The Elite 751 gives you both . 19" tube LAI p!\Ct 11,1!99 11,00ll 

TM Sony is an lncll b1gget. Dul CCSIJ 54%mc1eIt 's also one of the few monitors of any technology. 
size t11at gives you genuine 1600 x 1200 It 's a lot less expensive to make so it 
resol ution. And one of fewer still that does goes for hundreds less than acomparable 
it flicker-free to the VESA recommended 20" or 21 " monitor. 
75 Hz refresh rate .THE SIZE OF A 17" So lf you want the resolution of a b\g 

MON '!TOR. Look at the footpr int and screen monitor without the bulk and price 

you're In for rueesize Prrcit 1aooooRIZOITTAL of a conventional 20 or 21, you've 
_MOIHTO (!i!~•~b_ I ! ·~l .Jmm) P1 ELS1 another 11£c P150 1r 16aJ 025 '!"•• r a got to see the new El ite 751. Cal l 

17' 180" 025AO PIO surprise. for details and nearest dealer.19'(110") 0 2'2hOlll VES (1672) 

The same 0-30 AO ,_--.=_PIO _ ~~,c,--~'->( .191120" 800 441·4832. 
20'(19 lj 030AD !Otechnology -===-­
21'(1110') 03DAG NO that made 

our tube 
Ul'e$$Jnro1D1/w f(i(l}11ot1rJm1p •t 's. 1//aSID 
1n:~1pol;.":-Olla ?- llill7< 12f/Jre51!1ufDlt /'het115ull 
's l.JllY and h;ra on yo111 ~,m COIT'(>J:e 1Je10t1 1w Dtiy

better also 

made it shallower. So it can li t on today's 

narrower work surfaces. 

NSA 100 Low der Brook D••ve. Westwooct MA 0209" TEL: BOO 441-4832. fl.l11;1J.nck· BOO ~55-855 2 . WW\'iJ M B-h t1ttt h l co m 
1HITACHI 

C ircle 358 on Inquiry C ard. 
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Development Tool 


Microsoft's latest \lis11al ++ scales fro111 lea11-and-mean ActiveX 
con1fJ01tents to massive enterprise-wide systems. By Steve Apiki 

C+ + on Every Level 

...... 	rom tiny components do 

mighty client/se rver appli­
cation grow. Whether yo u 

•--• want ro make tin y compo­
nents tinier or make clienr/server appli ­
cations more mighty, Microsoft' Vi ual 
C++ 5.0 i a toolkit you can't overlook. 

This version dramaticall y improve 
supporr for COM and ActiveX, bring­
ing Microsoft's core Component Object 
?vlodel technology furrher inro the de­
velopment main tream. Version 5.0 :ilso 
comes with an updated, criptable inte­
grated development environment (!DE), 
better Internet support, and :i fa ter and 
better underlying compiler. At the high 
end, the Enterprise Edition has vi . ual 
rools for simplified SQL databa e la your. 

Snapping a well-designed ActiveX 
control into an application is 3 thing of 
beauty. Bur creating an Acti veX control­
especially one th:lt's slim enough ro load 
across a dial-up Internet connection-is 
no mean feat. It requires both :i good work­
ing knowledge of COM :in I sheer pro­
gramming drudgery. 

Visual C++ 5.0 sidesteps some of the 
most difficu lt parrs of COM development 
with the Active Template Library (ATL), 
a new sibling to the Microsoft Founda­
tion Classes (MFC) rhat provides a starr­
ing point for small and fast COM objects. 
ATL templates implement the basic COM 
interfaces, rake care of reference counts, 
and can serve as the basi for full ActiveX 
controls. ATL object can be tiny. I built 
a workingActiveX control of44 Kl.I; Mi ­
crosoft says a functional ActiveX control 
can be as small as 28 Kll and that simpler 
COM objects can be much maller. 

ATL is itself supported by two Visual 
C++ Wizards, the ATL COMAppWizard 
and the ATL Object Wizard. These rwo 
Wizards rogethcr generate the keleron 
code needed ro build COM object , rang­
ing from simple servers ro full controls. 

VisualC ++5.0al omakesamuchhct· 

•**'** Ou1s1andLng * • • * Very Good *•• Good 
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Visual C++ 5.0 simplifies ActiveX development with access 

to methods, properties, and events using t he ClassView. 

ter Ofo.·1 client rhan did previous ver­
sions. This version introduces an /11 rn · 
por t directive th:ir loads type- library 
information into a C++ namesp:ice.You 
ndd the import line wirh the name of the 

RATINGS 
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type library, and the interfaces defined 
within arc immedinrcly nvailablc rhrough 
rhc familiar sy nrax of ++ clnsscs. 

Berrer OM support extends ro the 
ID E's .JnssView window, which in ear­
lier versions !er you browse C++ classes. 
Now you can view OM interface and 
ndd propenit: and merhod . Orherchanges 
to the !DEincl11 le new App Wiza rd , IDE. 
scriptabi lity through OLE Auromarion, 
and HTr-!L-ba t:d documenr:uion (which 
is slower than its predcces or). 

Along with the ompiler come a new 

** Fn• * Pool 

class library, fo.1!FC 5.0. The most signifi­
cant updates ro Mi;c are in lnrernec sup­
port, as the new library now wraps Win ­
Inet function . . The compiler itself shows 
some surprising improvements, given 
its maturity. I rebuilt a suite of DLLs from 
a Sl!t made with Visual C++ 4.2 and got 
an average size reduction of about 6 per­
cent. Microsoft claims a 5 percent ro 10 
pe rcent size reduction and a JO percent 
speed increase, on average, with jusr a re­
compile between the two versions. 

As the successor ro the most prevalent 
\XTindows development environment, Vi· 
sual C++ 5.0 comes out of the gate a sure 
winner. Bur irs new focus on COM and irs 
performance improvements are even bet­
ter reasons for upgrading. Ill 

'teve Apiki is senior developer at Appropri· 
ate Sol11tio11s, Ille. (Peterborough, 'H) and a 
BYTE cons11/1 ing editor. You can reach him at 
aplkl @Approprla teSolullons.com. 
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Portable Hard Driv e 

Size, weight, and speed-Avatar's removable-medium Shark 250 melds 
the best of all three in a sleek little package. By Robert L. Hummel 

Quick-Striking Mighty Mite 
...--•oping to garner a share of 

the ex pl os ive removable­
medium market, Avatar Pe­

---• ripherals is introducing the 
Shark 250, a S299 porrable hard drive that 
is a bit larger than a pockercakularor and 
we ighs under 10 ounces . Add the re­
quired cables and a coup le of 250-MB 
driv e camidges ($39 each), and the pack­
age still tips the scales at barely a pound. 

I tested the parallel-porr version of the 
drive, which comes with a cable wi th a 
pass-through port, letting you use your 
printer while the d rive is connected. 
The installation program rnn smoothly, 
and after a few minutes, I was able ro copy 
files to and from the Shark as easily as 
with the computer's internal hard drive. 

Avatar designed rhe Shark to rap into 
rhe power used by the computer's key­
board or mouse. Cha ngin g drive car­
tridges is easy. Double-click on the eject 
icon in the tool tray, and the cartridge 
pops out. Insert a new cartridge, and you 
have instant access ro a differenr 250-MB 
chunk of data and appli cati ons. 

To gauge the Shark's ability to move 
data, I tim ed fi le operations (see the 
graph). When I copied a mix of small and 
large files from the Shark to the laptop's 
C drive or vice versa, 209 MB of data 
moved at just over 500 KBps. Filling or 
emptying a Shark cartridge rakes about 
8 minutes. Applications that combine 

The stylish Shark 250 from Avatar runs without 
an external power supply on most notebooks. 

reading and writing large amounrs of data 
will suffer a bit if executed solely on the 
Shark. The rransfer rate when moving 
data from one spar ro another on the 
Shark averaged on ly 285 Kl.lps. Thi s com­
pares poorly with the 847-KBps rate when 
moving data around on the C drive. 

Avatar claims that irs piggyback powel' 
rap works on the vast m;ijoriry of desk­
top and la prop compmer , one of its big 
selling poinrs. However, after operating 
properly with a NEC Versa 6200MX note­

book for a short time, the drive would 
mysteriously stop functioning. I tracked 
the problem to inadequate power com­
ing from the keyboard connector. 

The second problem was easier to 
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diagnose. The piggyback power cable was 
too short to reach from the keyboard con­
nector ro the parallel-porr cable. In both 
cases, connecti ng the drive roan external 
pmver cube cured the problem. 

Overall, the Shark 250 provides solid 
performance at a n::asonable price. Even 
with the external power cube, the Shark's 
small ize and large capacity make ir a 
good choice for portable dara srorage. [iJ 

File Transfer Test 
Transfer rate and tine for capyq ami1 of fies from drive to drive using Windows 95 Explorer. D is lht Slwtl. 

Transfer rate 

C/C

j ll/D 

§ DIC 1: 

Diii 2!5 

250 500 150 
KBtls 

48 B YTE M A Y 19 9 7 

CIC 

j Clll 

J DIC 

Diii 

1000 1:00 3:00 5:00 7:00 
MilllttL'Stcoads 

***** 0LJts1andmg 

Robert L. Hummel is a writer, e11gi11eer, and 
co11s11/ta11t. Yori ca11 reach him at rhummel 

@monad.net. 
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"They thought my new multipath Back-UPS® Office™ was 

just abig surge suppressor - then the lights went out." 


At last, a safe place to plug everything: multipath Back-UPS Office 
for workstations, PC's and peripherals 

I 
Power problems attack computers relent- problems. When a surge hlis an unprotected pcriph­
lcssly. Did you know lhat you have a beuer cral. It can blaze down serial cables and daralincs, 
chance of winning the lottery than of escap- and toast your expensive PC. Multiple peripherals 
ing power problems? Mullf path Mea ns Total PowM Protection and darnlines to and from your 

'llK·y nrc 1he single largest 
ca use of compulcr data loss 
and ha rdware damage. 

_ - I 
~---.._.. ""'~ 

system nr • viral, but dangerous. 
Wi1 hout them you can't do 
your job. If a power sag locks 
you r keyboard or reboois your 

Back-UPS Office provides computer before you've saved 
clean. reliable power fo r your work. or while you are down ­
entire system. Instantaneous loading from the Internet, you 
battery backu p ensures uni n­ can lose data. time and money. 
tem1p1ecl operation of your 0011 '1 spend another late ni ght 
CPU, monitor and an ex ter­ at thi· offi ce to meet your li en li ­
nal storage devi ce. Full -rime linc. Joi n over G,000,000 com­
urge su ppression and site­ pu1cr users worldwide who pre­

wiring faul t prot~ion fe r Al'C to protect hardware 
pread a tnie multipa1h safe­ and data. 

ty net under any remaining 
peripherals. like modems. printers. faxes and phone 
sy tems. Back-UPS Office also provides convenient 
BlockSafc" outlet spacing to handle all size plugs ­
even large transfo m1er blocks. 

Unique multipath protection keeps you r 
PC and data safe 
Plugging phone lines or other peripherals inro your 
computer increases your vulnerability to power 

Back-UPS Office protects your enti re system 
Until now, proicction for your ent ire system 
required several devices. £lack-UPS Office mea ns 
d ean, safe power to every periphera l, and instant 
baucry back'Up to k('CP your sys1em fro m 
crashing. It means pro1ec1ion for ll'SS by 
integrating the security of a surge sup­
pr?Ssor with the power of a UPS. guaran­
teed up 10 S25,000. 

With the Purchase of a 

Back-UPS Office 


between Aprll t and August 30, 1997. 
Simply complete the attached redemption card 
and send along wJth an original UPC symbol 
from an APC Back-UPS Office box and the 
original store receipt with Back-UPS Office 

circled, and get a $30 Rebate. 

r----------------------------,
FREE SOLUTIONS GUIDE! ) 

IJust complete the lnformailon below and t 
send to APC to receive rede mption lnfo1ma· I 

Ition rega rding !lie 130 Rebale Olfrr. Well 
Istnd you a Free 60 Page Sol!Jtioni CAulog 
Ijust for filling out the coupon! t 
I

0 YESI Send mo a S30 Reba e Aedemp ·on Card. I 
I 
ID NO I'm not intormled at li>s bme but ple.1$e I 

wnd mo a lroo 60 Pago Sotutklos guide. I 
Namo: _ __________ ___ _ I 

I 
T1tle:______________ _ I 

I 
Company: - ------- ---- --

I 
I 

Address:--- ---------- ­ 'I
City own: - ------------­
Stale: . ZJp: _ __ Country _____ 'I 
Phooa~ I 

I 

How many workstations on Mo? ------­ 'IBrand ot UPS used? _____ ______ I 
I 

Dept. A2·RE : 
I 
I 

(888) 288·APCC x8130 I 
I 

I fix: (401) 788-2787 • bttp://WWW.111«.tllll l 
~ -- -- - -- -- - -- - - - -- -- -- -------J 

Clll".16 APC. All Tracl<lmat1<S are U>e propolly ol ine.r owne1s. BFoeEF (ll00)34HAXXl'<Mm8l • ~Ml: GOAPCSUPPORT 

http:Clll".16


CSS 100°/o Fault Tolerant 

Rackmount Se1Vers Keep Your 


Industry Up And Running. 


Ouitesimply, every industry that uses CSS ProRACK'M servers canbe up 
and running all the time - whether it's indus1rial control. communications. 
aerospace and defense. or a host of others. Because in addition to offering 
100%fault tolerant. rugged. modular servers. our motherboard and passive 
backplane configuration options let you select a custom design that exactly 
meets your needs. 

CSS ProRACK servers feature: 
• Ouie t Bus'v-segmented passive backplanes 
• \00% fault tolerance. due to dual redundant. hot-swappable powersupplies 
• Auggedized chassis design 
• RAID and hot swappable disk drives 
• Front-loading chassis for easy repair and maintenance access 

Our service and support are just as impressive. 
For technical assistance. you can rely on our highly 

qualifiedengineering and network professionals. Our 
1wo-call problem escalation policy ensures tha1 your P~l'!T1.l!¥ff;'l_:IO 
technical problems will be resolved. And worldwide 
24-hour assis1ance is available via our e-mai l address or web site. 

For OEM support, including specific integration needs. we're commined 
to supportingmanufacturers and integrators looking for complete, solution­
based systems. 

To get more informa tion. call CSS Labs at 800·852-2680. It's one sure 
way to get your industry up and running. 

See us at Networld+lnterop , May 6-8, Las Vegas, Booth #6195 

Key Code r'lli: 'Iii: Where technology is ahead of its time. ,., 
BYTD597 .._..,._..,._.. 800-852 2680 1641 McGaw Ave. • Irvine, CA926 14 • Phone (71 4) 852-8161 

• Fax (7 14 ) 852 - 041 0 • Ca nada: (90 5) 882 - 0260 
LABORATORIES, INC. Federal Sa lei,\/i rginia:(703) 242-97 10 • Internet: hnpJAw.lw.mlab1.com 

P10AACI< Is I'll tr aC11tmark ol CSS L1aa1a1or l 111 . I nc l "'l•I lnthH and Pen.tlum Pto 1111re u1.oamm.rk1 DI lnle l Coro 

All OU'l•t manu t .mc11..uer , Dnno or s:uoch.1C"I n1m11 ue tr adem.Ullil a t lhtU rupecUi.ie a.•nen 01997 CSS L11Dora1oril!s , Inc All ' JOl'll5 reur 'Y tCI 
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120 technology promises scalable server TIO and a new category 
of autonomous I/0 management applications. By Chris Briggs 

Smarter and Faster 1/0 for Servers 
he computing environment 
continues evolving at a rapid 
pace. The biggest shi fr has 
been in how work gets lone. 

Today, no computer is an island; instead 
it routine ly draws in formation from 
remote databases, the lnrernet, and an 
inrr:mer. This shift in operations in turn 
incrca es the throughput requirements 
for network 1/0. ewer high-speed net­
work protocols such as Fa r Ethernet, 
Gigabir Ethernet, asynchronous rran fer 
mode (ATM), and Fibre Channel promise 
to deliverthe extra bandwidth and move 
data between se rvers at even faster rates. 
Complicati ng the situation is that in this 
highl y interconnected environment, the 
data itself is bt:coming much mort: co m­
p lex or "rich." Users arc moving from 
simple e-mail and rexr-based file mes-
ages to larger and more ophisricared 

data transactions that include rreaming 
digital video,\ isualizing 3-D data, and 
sifting through data warehouses. 

lncrea ingly, data congestion occur at 
th e servers because of th e 1/0-inrense 
dt:mands made by this type ofclient/se rv­
er transacti on. This places prcssurt: on 
server designers to improve sysrt:m-lev­
cl performance. While high-speed pro­
ce ors and bus architecrurcs have man­
aged to meet some of this demand )'Stem 
1/0 performance has nor kept pace. Due 
to the high-capacity needs of modern net­
worked app lica t io ns, 1/ 0 is quick!)' 
becoming the bottleneck between end 
use r and information. Adding more 
processors to the server in an attempt ro 
sca le up its capabilities through sym­
metric multiprocessing doesn't h e lp 
because the rt:al problem is in moving the 
darn about, not processing it. Special 
high-end server designs from T.1ndcm 
and Sc 1uent use unique system architec­
mre rhar place a distributed mesh of 
inrelligcnr control logic throughout the 
ervcr and thus improve its 0 capacity. 

( cc "The erwork in the crvcr," July 
1996 BYrE.) However, these arc expen­
sive solution . For mainsrrcarn crvers 
based on off-the-shelf hardware, the trick 
is to get the system to work smancr- nor 
harder-with 1/0. Inte ll igent 1/0 is the 

off-loading device inte rrupts and 1/0 
functions onro " mart" 1/0 subsystem . 
These subsystems :ire managed by inde­
pendent 1/0 processors (IOPs). One rep­
resentative !OP is Intel's i960 RP, which 
consi sts of a RISC processor with local 

120Split Driver Model 

Host appllc1Uon ~ Host application . 

Networtc operating system 

OkpecfflC 
modula 

Transport 

layer 


fibre RAID SCSIEthernetChannel amy CD·ROM 

A communications layer abstracts OS/device communications 

so that device interfaces "snap in" to multiple OSes. 

mean to break rh i bonlencck and enable 
calablc sy rem performance. 

1/0 with Smarts 
I nrelligenr 1/0, also know n b)• the label 
" 110," describes an industry srandard 1/0 
subsystem architecture . This standard, 
fir t promulgared by Intel, is now man­
aged by a special interest g roup (SIG). 
120' architecture is ind ependent of 
both rhe peripheral dev ice being con­
trolled and the host operating system 
managing them. More imp rtant it 
reduces a host proce or' overhead by 

memory, a PCl-to-PCI bridge, and builr­
in support for interrupt handling and 
Di\1A transfers. (For more information on 
the i960 RP, sec "The Server' Helper," 
October 1996 BYrE.) Such fea ture-rich 
IOPs can handle all low-level interrupts 
and the DMA rr:m sicrs between a PCI bus 
device and main memory, independent 
of the server's main proce sors. The !OP 
interrupt the host processor only when 
a specific 1/0 ta k complt: tes. For exam­
ple, rhe ho r 0 can program an !OP so 
that it receives a specific number of in­
coming network packers, trip off chc 
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protocol headers, and drops off the rc­
sulring data in a specific section of the 
se rver's memory for use by a network 
application-all without inrcrvcnrion by 
the host processo r. 

Enabling such smart l/O subsys tems 
requires a hardware-indcpendenr so ft­
\\ arc infrastrucrurc thar communicate · 
wirh intelligenrdcviccs. ;\ ncw splirdriv­
cr model achieves rhis independence by 
logically se parating rhc driver ccrio n 
responsiblt: for rhc low -level device 
control from the driver section char man ­
age implementation derails for rhe OS ir 
serves, as shown in rhe figure •· r ~o plir 
Driver lode I." 

120 define how rhe e rwo dri,·cr ec­
rions convcr c wirh one another. Its spec­
ification describe a two-layered mes agc­
pa ss ing ystem through which the 
driver's ho t-ba ed OS- pecific module 
(OSlll) and its IOP-based hardware device 
module (HDM) communicate. The ap­
propriate!)' named communications lay­
er sets up a mes aging session between 
the rwo ections, and a transport layer 
defines how information i shared among 
the various HDMs. Messages arc class­
specific, and they currently define oper­
ations for many devices including block 
storagt: (hard disk drives, CD- llOMs), 
RAID, LAN (Etherne r, l oken Ring), tape 
storage, SCSI, system man agement, and 
peer-to-peer transfers. Extensions for 
clustering, Fibre Channel, nnd ATM/\XIAN 
arc bei ng defined. 

120's communications layer hides the 
nature of the data exchnngcs bctwecn 
various devices, and in doing so provides 
independence from processor and bus 
technology. Because the communications 
laye r uses a wcll-defincd AP! through 
which device drivers perform all l/O 
transactions, the driver becomes porrnblc 
across multiple OScs, which drastical ly 
reduces device-driver development costs. 
Furthermore, because of thi consistent 
interface, system engineers or network 
managers can use any type of 120-com­
plianr hardware in a st:rvcr, regardless of 
the network 0 it uses. Borh Microsoft 
and ovell arc members of rhe Ip SIG's 
sreeringcommitrcc, so you can expect ro 
see Windows NT and NerWare support 
120-compliant peripheral s. 

120 has a message-queuing structure 
that delegates 1/0 requc rs ro multiple 1/0 
subsys tems instead of queuing rhc 
requests in the host's memory. This pro­
vides two benefits. Fir t, the ho r pro­
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Mirroring or tape backup ca n be done 
without involving the host processor. 

cessor doesn't poll or "spin" on 1/0 
requests. In tcad it continues with more 
useful work, thus makingconcurrenrpro­
ccssing more effec tive. Second, overall 
system performance improves because 
1/0 processing tasks can be distributed 
across 11111ltiple IOPs. This al o achieves 
the 111uch-11eedcd scalabiliry in a se rver 
architecture: The server's performance 
grows linearly as you add more proces­
sors and more !Ol's. 

1/0 Innovation 
120's standardization of the 1/0 subsys­
tem also cre:ncs an environment ripe for 
innovation in the two basic areas of 
server l/O: m:rwork and scorage. By sep­
arating app lic:uion processing from l/O 
processing, which is primnrily daca movc­
menr ver us interrupt process ing, dra­
matic perf ormnnce improvcmenrs can be 
realized. 

Wh y? As prcviously mc.:ntionc.:d, rhe 
110 ar hirecrurc allows for distributed 
processing. It al o allO\ s rhe creation of 
a stackable driver whereby speci:il func­
tions, cncapsulared in the form of an 
intermediate ervicc module (I M), can 
bt: inseru:d between rht: 0 ~I and HDM. 
RAID is one example of such an ISM. A 
dedicated RAID controllcr can be 
replaced by a disk controller rhat runs n 
RAID ISll l on an IOI'. Thi increases rhe 
capabi licy of rhe di k controller while 

both improving its performance and 
reducing cosr. Other IS~1s might perform 
data compression/decompression on a 
block storage device, encrypt data pack­
ers going our a ne twork interface, or 
implem ent firewall support for a Web 
se rver. 

The most significant opportunity lie 
in !p's capability for direct message pa ­
ing between mukiple !Ol's, also known 
a peer-to-peerco1111111111icatio11. Peer-ro­
pecr communication allows intelligent 
device-to-device transactions across rhe 
PC! local and sysrem bus, independent of 
the server' ho t proce sor and OS. This 
is :iccomplished through auronomou UO 
manngemenr applications that reside as 
!SMs in rhe transport layer, as shown in 
the figure "Pcer-ro-Peer Communica­
tions." For example, an 1/0 management 
application can accelerate 1/0 by direct­
ing data read from a hard drive straight 
onto a LAN interface. Or her peer-to-peer 
opplication examples include direct disk­
to-rapc backup, dynamic load balanci ng, 
clu rering, se rver fault tolerance wirh 
error isolation and recovery, and remote 
management. 

120's new driver architecture elimi­
nates the l/O bottleneck in mainstream 
server designs. It docs so by shifting the 
l/0 load from the host processor onto 
intell igenr peripherals. Its split driver 
model, with the communications layer, 
achieves hardware abstraction so thar a 
network administrntor can pick and 
choose from a wide variety of 120-com­
pl ia n t peripherals . In additio n, thi s 
abstraction simplifies the device driver's 
design so rhar it can be readily modified 
ro support different network OSes. 

110's queuing mechanism enables con­
current processing, which minimizes OS 
overhead. This mechanism also permits 
a se rver's capacity to scale up via sym­
metric multiprocessing and by rhe addi­
tion of more smart devices. Finally, the 
pecr-ro-peer communications can enable 
a m:w category of high-performance 
tnsks through autonomous IJO appl ica­
tions. For more information on 120, 
check out the Web si te ar http :// 
www.120S!G.org/. m 

Chris /Jriggs is a market development manag­
er for l111e/ 's 1/0 Processor Division (Chandler, 
AZ). He has a BSEE from the U11i11ersity of 
Ci11ci1111ati and 1111 MBA from Arizona State 
University. You can send e-mail to him at 
chrls_J _briggs@ccm.ch.lntel .com. 
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W h e n we s a y Vi ewSo n ice 
8 exceed your expectations, 
we've got the guts to back it up. 

Aperture grill technology 
that rewrites the spec charts. 
ViewS011ic's PT813 21" (20" viewable) and 
P'l775 17'' (16.0" 1•icwable) set a new 
landard for apeture grille monitors used 

in proi ional application . 

r\ rather large claim. But one we cm mak-e 

without cquirocation because we hm the 

technology nnd the pees to prorc it. 

Both monitors achiere breakth rough 

quali t)' in brightne\S, color saturation and 

screen clarit)' (se€ spec box below for 

eye-poppingdetail ). 


Wait. there's more. 
After 11i11g the tandanl for thepros, we 
did ii again for general office and graphic 
npplications. Our new G1775 17" 
( 16.0" viewable) mon itor exceeds all )'Our 
high performance demand! with an 
optimum resolution rate of 1,280 x 1,02 
a 80117. :u1d a rmximum resolution of 
1,600 x 1,280 - from d ign to busin 
prc.semations to CAD and the lntcmet. 

II doesn't get any better. 

And, all Viewsonic monitors arc backed by 
a Iimil I 3 rear w:ur.uny on CRl parts 
lahor (the best in the busin ), ns 11 II as 
an optional Express Exch:u1gc·· Ser.ice 
progr.m11hm insures 8hour replacements. 

To exceedyour highest e.\fJec/nlions, 
call (HOO) 888-8583 and llsk for agent 
1257 for !he denier 11et1resl you or 111:ril 
011/' 11•ebsile (I / Wl/ '// '. /1il1ll'SOlliC. COlll . 

Viewsonic 

ViewSonic 9 

I ' 669-7976 Fa :1909) 869-7958 • ln:ernt:l VNN1VCl·Si1lit:com • Spx.t.c;, ()(\$ SJilJCCl ·o Oiirge WJTOl.1 '0'1.':C ' Ci 1/~'18<.rc lli'p(Jaton 1997 • All I~·its rt.:'.f'll~I 
~:ra·e ra"1eS a"KJ ~ 5:1'.ed >Yeifl 1"e "'piopet1• ~ ea respeu .e wrrori.~ 
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BREAKTHROUGH the clutter of Flash memory for future upgrade 
multiple keyboards, monitors, and of featur 

mice with this latest INNOVATION Easy to u OverVlew1M y tern giv 
from Rose. This switch hos every control and statu with on-screen graphi 

feature you asked for: fony other feah.1r ! 

Switches several servers or computers to ROSE ELECTRONICS INVENTED 

board and video control products 
for any application. 

CAU TODAY FOR FREE CATALOG: 
• Keyboard/Video Control 
• Print Servers 
• Dntn Switches 

800-333-9343 

a si1'gle monitor, keyboard, nnd mouse 

Supports any mix of PC, Apple, Sun, 

RS 6000, HP 700 series, DEC Alpha, SCI, 

or thcr omputers from any keyboard 

or mou e 


Front panel has keypad for ea y election 

of computers and configuration 


rront panel display shows computers 

name and other information 


Command to switch can come from your 

keyboard, front panel, or RS232 port 


Simple to use keystrokes sw itch 

computers for fast and easy control 


Built in daisy-chaining to support up 

to 256 computers 


the first keyboard-monitor switch. 
We have an extensive line of key­ \?;I~)

ELE 
ROSE 

CTRONICS 

10707 STAUCLIFF ROAD Hous101i , TEXAS 77099 TEL 281-933-7673 FAX 281·933·0044 
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Networks 

Th is networking technology offers better thro11ghp11 t 
and compatibility with existing Ethem et devices. By Selina Lo 

Inside Gigabit Ethernet 

owhen: is rhe need for speed 
more ins:ni:ib le rlrnn in rhc 
world of com purer nerwork . 
lntr:i ner \'V'eb servers, centr;i l­

izcd se rve r far ms, groupw:ire, and a bar­
rage of cl ienr/scrvcr npi lic:n ions :ire :i ll 
pushing rhe limits of rodny's com purer 
networks. As :i resulr, networks :ire fre­
quen tl y congem:d, resulting in poor ap­
plicarion response time and loss of pro­
ducrivit)'· 

Network :idm in isrr:uors gr:ippling 
wi rh this problem face a dilemma: How 
c:in you boo t :i network's rhro ughpur 
so th;it more work c:111 bt: done, yer nor 
jeop:irdize the huge invesnm:nt made in 
network inrerbce cards ( I ), hub , 
routers, :md servers? ince 80 percent of 
exi ting networks 11 e -rhernet :ind T P/ 
IP, :my solution 11111sr include Ethernet for 
ir robe pr:icric:il. 

A new sr:incbrd prom is es ro deliver 
Ethernet d:ira ar 1 Gbp , or 100 rimes 
the rate of tr:idirion:il Ethernet. Gigabir 
Ethernet, as the technology hn now been 
dubbed, is :i new rw isr on :i long-e ·tab­
lished networking scheme. 

Initial Applications 
Because Gigabit Ethernet uses rite same 
low-level protocols as rradir ional Ether­
net, exi sting ro urers and hnbs necdn 'r 
be replnce i. Thus, igabir Ethernet cnn 
e:is il y fir in ro ex isting network ·. The 
technology will be applicd ro rlirce ini­
rial applicmions. First, con nections for 
cenrr:il ized (ilt: St:rvc rs will be upgraded. 
Second, connecrions berwcen Fnst Erher­
ner switches will be: upgradc:d. Finally 
specialized, high- perform:incc work­
groups will be linked. 

A common misconception is rhm Giga­
bit Ethernet require gigabir-pcr-second 
rrnffic to jusrif)• its pbce 011 :i nt:rwork. ln 
fact, Gigabir Ethernet m:ikes sense an)'­
wherc user imply rcquire more than I 00 
Mbp of throughpur. Such requirements 

:ire already commonplace among enter­
prise server . 

Server nerwork interface hnve been 
limire I to 100 Mbps since rhe dnys of 
Fiber Distributed Dara lnrerfoce (FDDI), 
and, ar 155 Mbps, asynchronous tra nsfer 
mode (AT '1) doesn't prov ide nny more 
b;i ndwidrh because of the overhead in 
its53-byre cel ls. Many servers rod:iy have 
two or more 100-Mbps Ethcrner ndaprcrs 

AHybrid Network Standard 
Lnlf ANSIX3111 
pn!DAh Fibre Channel 

FC.O Fc-1 FC·2 FC·3 
Interface Encode/ Signaling Commo.._ 

and media decode services 

IEEE802.3z 

Gigabit Ethernet combines two proven technologies to make a 

standard that's compatible with 80 percent of existing networks. 

work. Thi lx1ckbone can support numer­
011 . witched and shared Ethernet seg­
ments, ;ill without di ·pl:icing nny desk­
top hardwa re or software. In replacing 
a co ngested FDD I b:ickbon e, Gigabir 
Ethernet deli vers approx imately l 0 times 
the b:indwidth while eliminnting Erhcr­
nct-to-FDDI protocol translari ons. 

Although Gig:ibit Erhcrner won't be 
parr of a standard desktop configur:nion 

to snrisfy traffic loads rh:ir :i si ngle Giga­
bit Ethernet a !apter would read il y han­
dle. Besides offering pcrfornrn nct:, the 
technology lers you con olidare rn ul riplc 
I 00-Mbps server connection inro :i si n­
gle Gigabir Eth ernet IC, which frees 
up server 1/0 slots and simplific nCt\VOrk 
adminisrrarion. 

As Gigabit Erherner rourers :ind 
switches become :ivaibble and vnlid:itc:d 
with server applicnrions, the rechnolob'Y 
will be quickly adopted as a solurion for 
network b:ickbone conge ti on. For a Fasr 
Ethernet backbone, existing swi1che cnn 
be inrcrconnecred by rhe nddicion o 
Gig::ibir Ethernet links and swircht:s ro 
form a higher-cap:iciry backbone net-

anytimesoon, irwill be embraced bywork­
groups 11 si ng hi gh-pc rfo rm :i ncc appli ­
c:irions, uch as anim:irion, vi ualizn ri on, 
CAD/ AM, and va rious graphi cs simu ­
lation pr >grams. l' rev iou ly, such work­
groups re lied on disc rete niche tcchnol­
ogie., such as HIPr l (H igh Performance 
l':irallcl lnrerfacc) and Fibre Channel, ro 
implement high-speed connections to 

servers nnd crvcr form . 

A Hybrid Standard 
Under devclopmcnr by the IEEE' 802.3z 
r:isk force, Gig:ibir Ethernet use :i com­
binarion of two pro\·en network rechnol­
ogics. The srand:ml adopts borh rhe orig­
in:il IEEE 802..3 Ethernet specificnrion and 
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rhe ANS I XJT l I Fibre Ch:111ncl specifi ­
cation for the physical inrerfact:. Sratt:d 
another way, Gigabir Erhcrner employs 
Erherner protocol s to man:i ge fr:imt: 
transfer and media access (layer 2), as wdl 
as Fibrt: Ch:inncl optics, conneccors, and 
cables (layer J) for the physic:il imafoct:. 

As il\ usrrated in tht: fi gure "'A Hybrid 
Network St;indard" on p;igc 55, Gig:1hit 
Ethernet retains Erhenwt's link-b~w pro­
rocol, nJJximum and minimum frarm: 
sizes, :111d framt: fo rmat. Ir also employ~ 
Ethernet's tradition.ii :1cceS> method 
known as cirrier·Sl'llSt: multiple acct·ss/ 
col!ision detection (CS~ lr\/CD).This mcc h­
od e senrially dicr;m:s the way de1·ices 
share rhe wire, a well as the arhicracinn 
method used. i\ few new features were 
added to the prorocnl to address the phy;­
ics ui working with t:111dard Erht:rner 
frames in a high - peed cm·iron menr , 
most nocably carrier extension and pack­
er bursting. 

Gig:ibir Ethernet incl udes horh fu 11­
and half-duplex operat ing modes. A h:1lf­
dup lex Gigabir Ethernet repeater acrs 
like a rrndirional Ethernet shared-media 
hub, using CS~1A /CIJ ru arbirr;uc access 
among users. Full-duplex Gigabir Ec her­
neris supponed on all switches and some 
repearers. Ir doesn't require CS MA/CD 
because a full -du plex connecrion is dcd ­
icared to a single sysrcm, such as a se rv­
er or a switch. T hese devices have large 
memory buffers ro wirhsrand tempo­
rary porr conrenrion. 

lnirial Gigabir Ethernet nerwork prod­
ucts wi II use mulrimodc aud single-mode 
fi he::rs tharsuppondistanccs of500 meters 
and 2 kilnmen:: rs, respectively. Standards 
are currenrly being developed fo r tr:tns­
ce::ivcr te::chnology rhar support gigahir 
signaling over four pa irs of C:uegu rr 5 
(shielded twisted-pair) wire, ar :1 r:111ge 
of up ro 100 meters, :is shown in the fig­
ure "Gigabir Ethcrner Implementations" 
above. This standard is expected to he fi­
nalized in 1998 . 

Getting Gigabit 
Performance 
\XI hi le ar a certain lel"cl Gigabir Ethernet 
is .. Ethernet, onl~· fasrt:r," there arc im­
portant issues to consider in achieving 
true end-to-end performance. \Xlirh .12­
ancl 64-bit PCI buses, desktop compur­
ers-panicularly high-perform:mce serv­
crs- c;1n burst traffic at rates exceeding 
1 Gbps. However, at rhese rares a com­
pmer's proct:ssor can potenriallr sprnd 
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Gigabit EUtemet Implementations 
"Ethernet" upper layers 

... 

Full-duplex links 
1200-m to 10..km 
link distances) 

Half-duplex repeater 
1200-m network 

diameters)CJ = Fibre Channel 
technology 

Gigabit Ethernet will initially use fiber-optic cables-and later 
twisted-pair copper cables-to connect servers and switches. 

;i ll its cycks moving dar;i hcrwecn app li­
ca tions and the network. 

T hcrdore, re:1 lizing rhe pe rformance 
promise of Gig:ihir Etherncr requires n 
new generation of inre ll ige m aclapre rs 
char 111inimize host involvcmcn r. These 
ad:iprers rypica \\y fearure on-board RISC 
processors that off-load hosr-s pecific 
fu11 ctiu 11s, such as inreracting with prn­
tornl la)'n s (i. e., addi ng :ind removing 
protocol headers or gencr:uing check­
sums) :incl mol'ing data with in rhl' mem­
ory s11 bsysrc111. 

T hese intd ligc nr :1dapters can mini­
mize interrup t-handling overhead hy 
issu ing a single hosr irmrrup t for mulri­
pll' p:tckcts that arrive in proximity nf 
one ;inotlwr. This nor emi r L0 11:1hlcs fasto:r 
through put hm also helps .1pplicatio ns 
rnn more efficiently b)' freeing host Cl'U 

crcles for application processi ng. Fur­
thermore, rhe frequency of host inrer­
ruprs c:tn hl' ndj11s1cd lynamica lly, de­
pending 011 the hursti1H:ss of nerwork 
cr:iffic. In :i lighdy loaded environment, 
more frequenr intnrupts reducl' lan:ncy, 
while in lwal'ily 10:1 led inr;i1ions, fewer 
inrcrrnpts imprn1·c through pm. Imcl li­
gcnt acbptns will evalu:irc nerwork ac­

ri vity to dynamic:i lly determin e wh ich 
method ro use at any rime. 

Si nce Gigabit Ethernet switches are ei­
ther interconnecting centra lized servers 
or backbone switches and routers, they 
h:ivc to offer a high degree of reli ability 
and red und ancy. Switches rhar arc de­
ployed on the b;ickbone should also have 
the ability ro rransporr nor only dara bur 
also voice and video traffic. This means 
rh:ir traffic managemem, congestion con­
rrol, :rnd quality of service (QoS) art: all 
imporranrevaluarion crireria. Up IO now, 
only AHv! switches have had to rakt: on 
such durics. 

Ethernet is here to sray. Gigabit Ether­
ner i · a narural extension of this rechnol­
ogy. Even so, use rs should look under the 
hood ro ensure ther are getting rhe ma.x­
i mum performance at the best price. This 
means taking a systems approach in c­
lecring adaprers, drivers switches, and 
routers rhar roger her provide rhe best 
cnd-ro-end performance. III 

Selina Lo i5 the vice president ofproduct 1111111­

agcment and marketing for Alt eon Net works, 

Inc. (San Jose, CA) . She can be con/acted at 
slo@alteon.com. 

mailto:slo@alteon.com
http:tradition.ii
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Just because your 


it has 

l\moco is sm•i11J.: 5% per 

project or up to 20 111illio11 

do llars hy using \lisio to 

plan and 1111111ag <' 

their oil cxplo ­

rr11io11. Other 

companies use 

ii to save time or 

increase pm d1u·tivily. 

You' II find lots of 

companies /J(l l'l' adop1cd 

\lisio: Chrysle1: National 

Sc111ico11d11ctor (//U/ Fluor 

Daniel.for example. 

•work 15 complex 
doesn't mean 

to be di fficu lt 

To get your work done, you've always needed CAD. But then along 

comes Vi sio' Techni ca l. a Windows-ba sed drawing program that's 

ac tually easy to lea rn and use. Our SmartShapes' technology letsyou 

create 2-0 technical drawings that are both intuitive and intelligent. 

You can make changes easi ly. work wi th Au todesk AutoCAD files. 

publ ish drawings across the Internet . and create custom solutions 

with built- in Visual Basic for Applications and OLE Automati on. 

Make things easy on yourself for achange. Call 800-24-VISIO. ext. E28 

or visit www.visio .com. For corporate evaluation ca/1800-VIS/0 -07. 

Visualize you r bus iness"' 

't \3'3 7 V.sioC iJJpo-l:1on V1\l\J , IFiO ltn.• :.f'J pU lo;,u, It'll:! ViM 1CQO ~f\1 U•11 '.'11u;il11.i 1tur tl uWll"~S k:go il:."1!1 t:,U'J~ l t'IJ- t1rirtd tr J~T1.lrk1 or l' iJr.lettod' kl ot y,, Cl Ct!11)0:f41(1M l:'1 tllfl UMOO SUlte'i: ~~.Cl~ i:'.Wr'!JllU 
JIJ.I um~ ;r.li)orr.tv'1. H&fa nome$o: compan., r.:tmci1 JiJ leu:.llC.G i.J l'ittl'(I r:i 11ra -:.i100 tar id~1 1 hc.:11 .c: n enly .anrJ .;ira t ~ei v opf:rl'y ci lt.a1f l e1D0C t 1 ~ 1l'owr11n 

http:www.visio.com


Piracy cut your software sales in half. 

How will you tell them you could have prevented it? 

Wi1y risk yo ur success? Srop piracy before ir 

affects your bottom line. Over I 0 mill ion 

Scncim:Is• ensure security and success for more 

than 20,000 developers. Receive 

yo ur FREE guide: How to stop 

piracy a11rl increase your software 

sales. Call 1-800-852-8569 or 

visit www.rainbow.com . 

l'ir11<)' r1111 C1llli<' )Ollr wits w p!11111111n )1111 011r <"opy in SEftilnEL 
tl1( ll'ro11g bm1tfs conld nmilr in 111111/•thori~rd di1m'b111io11 Softvva r e Pro t ecti o n 

ll'orM11•idr l'ia di<knu, <D-RO.\/ or rhr f11lfmr1. The ::1 so/111io11 to piracy 

~ffAINBOW TEL: (7l4)•1S0·7l00 • fAX: (7l4) 45().74SO • EMAI L: irnr1nol®r,1lnbo" .com • FRANCl: (ll) I •11 ·l l29 00 • GERMANY: (49) B9 l2 I 798 O • U.K.: (H) 1932 579100 
1 f C ti ill 0 l 0 G I E I 01997 R..1"bcrw Tr ctmoloq 1?\, Inc !.M t 1.n~ 11 ~ J •t"[}1i l t' rtid r 1Jtlt'm.ar ~ c t 't.1ir)bow TK nolcigie1. Di1rfi'hurot1 locartd wtHMwldt', rnfl or ~h i t our web Jf!t 101 o rom1ilt l t rr1rln~ . 
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Digital Semiconductor's Alpha 211 64PC delivers workstation­
caliber f1erfor111ance to desktop PCs. By Peter ]. Ba1111011 

Alpha Arrives at the Desktop 
mailer, cheaper, and faster arc 
the w:uchwords fo rsemicon­
ducror manufa crnrers today 
as rhcy scramble to sarisfy rhe 

enormous computing appetites of multi ­
me dia, CAD , :i nd da t:i -manipulatio n 
applications on the deskro p. Businesses 
use desktop systems fo r videoconfc n:nc­
ing, voice synthesis, and enterprise-wide 
data access . As each breakthrough drives 
the imagin arion toward new horizons, 
real izing rhcsc idcns req uires an cver­
increasing nmmuir of processing power. 

Digi ral Semico nductor's new Al pha 
2 I l 64PC processor targets this broader 
desktop nrnrker while satisfying rhe con­
flicring goals of providing more powe r 
nr an affordable price. Codesigned by Dig­
ital and Mirsubi hi, the 21164 PC is n dcriv­
nti \•e of the Alplrn 2 I 164, Digiral's work­
station processor. 

Implemented in n 0.35-micron CMOS 
process, rhc 4 13-pin 21164PC fcn turcs a 
di e 8.5 by 16.2 millimeters that coma ins 
3.5 million rrnn isrors. The 21 164 1' 's die 
is 30 perccnrsm:iller than previous Alpha 
implemenra rio ns, enabling significa nt 
cosr savings in rn:rnu fa cturing. These sav­
ings translate directl yro lower-cost CPUs, 
meaning more affo rdable PCs. 

However, the smaller die doesn't im ply 
rhnr rhe processor is le s capable in rcrm 
of speed and performance. At 533 ~ !Hz, 
the 211 6-iPC support 2. l bill ion insrrnc­
tions per second (HI PS), or 2133 MIPS, and 
1066 MFLOPS. A 2 11 64PC that's co nfig­
ured wich a 2-Mll external cache :ind 125­
nanosecond mai n memory at rhi lock 
peed deliver an e timnted 1-t SPECinr95 

and 17 SPECfp95 . These characterist ics 
and irs price m:i ke an Alpha processor 
ideal for PCs ru nning Windows NT. 

The Alpha Architecture 
The processor'. mic roarchitecw re, :is 
sho wn in rhe figu re "Alp ha 2116 4PC 
Microarch ircc ru re," is a 64-b ir RI SC 

processor lcsigned with an emph:i is on 
speed , mu ltiple- ins tructi on issue, and 
mul tiprocessor supporr. The registers are 
64 bit long. Alpha instructi on arc 32 bi ts 
long, :ind lo:id /srore operations ro mem­
ory can be 8, 16, 32, or 64 bits in length . 

The 21I64 1'C rakes full ad vanrage of 
the Al ph:i :i rchitcc rure in :1 quad-issue 

Alpha21164PC Microarchitecture 

16-KB 
lnstnictfon cache 

I L2 cache controller 
and system Interface 

The I.old 

memory buffer 


unit .....,........ ...,....,. 


features 

high data
bandwidth. _____... .,__,__.. 


dlgttal video 

operations. 


code seq uences . Th e high-speed darn 
rrnnsfc r ca pacir y, plus rh e aggress ive 
instructi on prefetch scheme, help keep 
the pipelines hill. 

The2 11 64PC' instrucrionunircon its 
of an in rrucrion buffer, a ·loner and :in 
issue unir. The imp le instruction-i ue 
design maxi mizes the 2 I 164 11 C's high 

The Issue unit 
allows Instructions 

to execute on ly 
after resources 
are available. 

r	Motion Video I 
Instructions 
(MVlsl boost 

l
The FPU handles 64-blt 

calculations and 


floating-point load/store 

operations In parallel. 


1	The Integer unR l 
has four stages1 
and two parallel 

pipelines. 

The Al pha 21 164PC offe rs 64-bit processing at speeds of up to 

533 MHz, at pri ces suitab le fo r desktop-system designs. 

implerncnr:ition fcnruring n even-stage 
integer pipeline :ind a nini:-stagc flo:iring­
poinr pi pe line. The 2 I l641'C has a large 
16-KB insrrncrion cache (!cache) :ind fea ­
rures a b:mdwidth of 8000 MBps to the 
instructi n-is uc un it. The I ac he pre­
fetches 96 bytes ahead of the urrcnr pro­
gram coutm:r, which provide ignificant 
pe rfor mance improveme nt for lo ng 

clock frequency wi th lirrlc i111p:1cr on the 
number of insrrucrions th:ir cnn be issued 
per cycle. The insrrucrio n bu ffer holds 
rwo sets of four instructions, faci litating 
rhe chip 's qu ad-issue operati on. The 
buffer oprim izes the fl ow of instruction 
inro rhc slotrer unit by removing "bub­
ble "from the pipel ine. (A bubble occur 
\Vhen a branch instru ction i take n, 
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ch:111gi ng rhe flow of exccurion.) The slor­
rcr :mcmprs ro assign four insrrucrions to 
rhc pipeli nes each cycle and rdills when 
all rht: insrrucrions have been assignt:d. 
Tht: issue unit lets the instrucrions cxe­
Clll'e afrcr assuring the availabiliry of th e 
rcqu ired sy rem re ou recs. 

The inrcger-execurion unit contains a 
register file and everal funcrion unir in 
fo ur srnge of rwo p:uallcl pipdines . 
The pipd incs contain di ffe rin g sers of 
func tion uni rs, wi rh rh e 6-l-bir adder, log­
ica l, and load unirs bein g commo n ro 
both . fnsrrucrions normall y exccme in 
one cycle. The excepti ons :ire the loads 
and the conditional move insrruction, 
\\'hich require rwo cycles. 

The 2 ! 16-IPC's FPU is made up of rwo 
6-l -bit execution unir . The fir r unir exe­
cutes all floati ng-point in rrncri on cx­
ccpr mulriplies; the second unit h:indles 
rhost: in rrucrions. Both un its art: full y 
pipdincd and have a latency off our yclcs. 

The memory unit features very high 
darn bandwidth ro boost CPU use. !rs 8­
KB d:ira cache (Dcache) is du:il-porrcd, 
fully pipelined, and a nonblocking cache. 
Because rhc Dcache is nonblocking (up 
ro 21 Jo:ids can miss), the processo r con­
ri1111 cs ro opera te un interru pted wht:n 
cache misses occu r. Th ese misses cnn be 
resolvt:d quickly because the design inter­

The21164PC 

Does Video 


lntel has its multimedia eKtenaiona 
(MMX) inatructiona that support 16· 

bit multlmeqia operations. The Alpha 
21164PC has Motion Video lnstruc· 
Ilene(MVls) that dramatically boost pro· 
ceasing for digital·video applications. 
The new MVla - PERR, MAX IM I~ . and 
PACIUUI PAC -are irnplemanted in the 
integer unit, saving die space and re· 
ducing cost. At a cost of only 0,6 per· 
cent of the 21164PC's die area, theMVI 
boosts dlgilal·video operations suchas 
MPEG,2 compression py lour times. 
Because MVls are an enhancement to 
the integer unit,·there's no penalty tor 
uslhg them along with floating·point 
operations. The 21164PC's MVI cape· 
b\lities can support compute-intensive 
applications such as full·frame-rate dig· 
ital videodisc (DVD) playback and high· 
quality videoconferencing in software. 
This eliminates the need for dedicated 
multimedia hardwarein systems design. 

AlphaPC 164SX Reference Schematic 
Address/ 

I 21164PC: 

d 
128-bH 
ala bu1 

133·MKz 
~

L2 cache 
6 1 2KB-~MB 32MB · 5t2MB 

command 
21174bu1 

Memory/PCI 
Interface 

Bua Isolation I-

SDRAM 

64·blt PCI bus 
64-blt PCI slot . 
64-blt PCI slot 

68-MHz 
128-bll 32-blt PCI slot 

data bu1 32·blt PCI slot 

u 
CY82C693 

Dual use portl 

PCI ·ISA 1--1 Keyboard/mouse 
bridge 

H PCllDE 

. 
ISA 1lot• 

I 
ISA slot 

-

I Floppy disk 1-­
FD37C699

I Parallel oort J-­ 1/0 controller 

I Two aerial portsL-

A cost-effective core- log ic ch ip set enables vendors 
to build affordable desktop systems. 

leaves cache fill s from memory wi rh pro· 
ce sor oper:uiuns. 

The 211 6-11' ' L2 cache controller 
helps maximize :ipplication performnnce 
by strenmlining L2 ache accesses. The 
cache controller, whic h is also non­
blocking, orders req uests ro the L2 cache 
to achieve an optimal balance berween 
bandwidth use and access latency. 

PC-Compatible 
Motherboard 
Of course the 2 I l 641'C wouldn't be of 
much u -e if t=xpcnsivc glue logic connects 
the processor's high-speed 128-bit inter­
faces inro a deskrop-sysrem design. To rhis 
end, Digital Semiconductor provides :i 
refo rence schem:itic ofa re motherboard 
based on the 2 l I 64 PC. 

Th e fig ure "AlphaPC 16-! SX Rt=fe r­
ence Schem:uic" shows rhe b:isic pans 
necessary ro build . PC ystem. Key ro rlw 
Alph:iPC l 64SX' architecrure is Digir:il's 
211 74 core-logic chip ser. lr reduces com­
poncnr costs by providing glue less, hi gh­
speed imcrfaces ro memory :md l'CI dt:· 
vices . The 21 174 features suppon for 16 
or 64 Mb of synchronous ORAN! (SDRAl'vl) 
in configurati ons from 32 to 512 /\113. The 
chip sec's PCI incerface accommod:ires n 
full range of 1/0 -dcvice configurations. 

To prol'idc access ro cosr·effecrive, rrn­
dirional l A devices, the Alp haPC l64SX 
mo therboard uses a Cypris CY82C693 
PCJ-ro-ISA bridge 1\SI C. This part also 
manages on-boa rd interfaces ro uni ver­

sal sc rinl bus (USB), IDE, and keyboard/ 
mouse peripherals. 

The AlphaPC 16-ISX c:in use :i -1 00- or 
533-~IHz version of rhc chip. The mother­
board :icceprs L2 caches that oper:irc ar 

WHERE TO FIND 

Digital Semiconductor 
800·332-2717 
508-628-4760 
http://www.alpho.dJgital.co m/ 

speeds from 66 to 133 ~IHz :ind range in 
size from 512 Kn ro -l ,\!l:l . The morher· 
bo:ird s:irisfics all ATX design requ ire · 
mcnrs fo r for m facror, hole placemenr, 
component height, and co mponent spac· 
ing. You c 111 insta ll rhe six- layer Alpha PC 
16-!SX module in any ATX t.:nclosure . Ir 
uses srandard ATX power supplies. 

A I pha 21164 PC processo rs will be 
:ivailable from Digirnl Semicon lt1cror this 
quarrer. In lors of 1000, the-100-MHz part 
costs $195, and the 5.B-Ml-lz p:irr cost 
$·195. The cost :ind perfurm:inct.: rh :ir rhe 
i\lphn 2 I L64PC brings ro the deskrop will 
spt.:t.:d exisring inform:ition process ing fo r 
NT :ipplicarions. As often h:ippens, such 
high-performance systi:ms wi ll enable a 
whole new category of applications. 111 

l'i!tcr). /Jz11111ou is a /i,1rd1mrc rn m 11/ti11g rngi· 
nccr 111itli Digital Equifm1r11t Orf>. /-le was a 
111e111beroftlieA/pha 21 /6.f arc/1itectureti!ll111 . 
\10 11 L'll ll reach /Ji111 111 bannon @rock.en et 
.doc.com. 
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do it for 

Announcing the 
AutoView Commander,·/

;,,~ " the keyboard/video/mouse switch 
. ,._t)·:/-, with all the right stuff! More ways to 

' select attached servers with convenient on-
screen menus, traditional Cybex push-buttons 

or a quick keyboard sequence. Better design for 
easy reconfiguration without powering down 

the switch or attached servers. And best of 
all ... it costs less than many comparable 

switches. Now that's good stuff. 

One Company. One Solution. Cybex. 

CCybex Computer Products Corporation 

X 4912 Research Drive Huntsvi lle, Alabama 35805 USA 


I' (800) 93CYBEX (29239) • (205) 430-4030 fax 

http://www.cybex.co m 


Au toView is a trademark of Cybex Compu ter l'roduct..1 Corporation. Cybex .rnd the Cybex logo are registered trademarks of Cybex Computer Products 
Corporation. Banyan is a trademark of Banyan Systems Inc. Netwaie is a registered tradema rk of Novell Inc. Lantalllc is a registered trademark of Arfooft 
Inc. Microso!t. Windows NT, and the Microsoft Logo are trademarks or 1f9fstered trademarks of Microsoft Corporation. 

Networld+lnterop: M ay 6th-8th, Las Vegas, Booth #3183 - PC Expo: June 17th-19th, N ew York, Booth #5026 
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I .•b~uln< The Best Budget Scann<r 
<>-rob<J, 19% No1·cn1b<r,1996 

value added package. Funscan 
allows you to make your own SP(<)r®greeting cards , draw pictures, 
make funny faces, create your 

The Mos t Advanced Graphics own screensavers, play pazzle games, design your ownSPOT TECHNOLOGY INC. T-Shirts, and home page. Using our state-of-the-art http://www.so pc. com.tw 
technology, having fun with your scanner is now intuitive and 

Symbolof Excellence Winner 
Scanlak-2c 
Foto Tak-6 

Suggestion for Scantastic:fii~;;ti~iiii~~ Scantastic is our all-in-one 
TWAIN compatible software §~• 

Mm h 11.1996 'very' good ro1ing that manages all of your O«ob<r ,1996 

desktop imaging needs. With 
Scantastic you can do away 
with desktop publishing, scan 
directly into your email, enhance your faxes match colors and 
much more, Scantastic gives you cutting edge text and 
image processing technology in a super value pack of eleven 
of the hottest software programs on the market! 

Suggestion for FunScan: 
Funscan consists of six user 
friend ly imaging applications 
wrapped up In one awesome 

Spol USA 1 ·800·611 ·SPOT · Spot UK 44-1705-664 144 · Spol Tochnology lnc.665-3·5979345 easy. 
spolIi)ms2 .h lnel.net 
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Progrramming 

A special file informs \Veb catalog and search engines 
to exclude specific pages on a Web site. By Tonya Engst 

The Internet Robot's Guide to a Web Site 
visir ro a We b cara log, such 
as Yahoo, or a ·ca rch engi ne, 
such as Digital Equipment's 
AltaVista, makes you \VOnder 

how these sires track such enormous col­
lections of Web pages. As a Web admin­
istraror, you mighr be surpri sed at th e 
number of pages fro m yo ur own Web 
server rhat are refere nced by such sires. 
Although catalog sit es ofrcn employ hu­
mans to l'erify and class ify Web pages, 
m:my of them also harvest and maintain 
v;isr qu;intities of information through 
the use of auromarcd programs called 
robots. 

Robor typicall y tart with a page of 
links ;ind recursiveI)' fo llow all rhe link 
fro m rhar initial p;ige. The robor irs clf 
doesn' t traverse rhe Web; ir merely re­
quests pages from sires pointed ro by the 
links. A robot's common starring poinrs 
include sires that cmalog rhc most pop­
ubr sires wirhin a ropi c, lists of links re­
sulting from scans of U cnet posting or 
nu il ing-l ist archives, or lists of UH. Ls sub­
mined manually. 

For each requesred p;ige, the robot re­
cords salient information . For example, 
ir might scan for keywords in a META 
tag or look at rhe page's title . At or her 
rimes it might record rhe fi rst paragrnph 
or so on a page or parsc an enrire page fo r 
keywords. 

Although robors se rve rhe useful pur­
pose of adding sires ro Web-search sites, 
they can also overwhelm a server' s re­
so mces by barraging a sire wirh mulripl e 
n:qucst . Further, they might record Web 
p;igcs thar you don't want to appear in 
Web-search sires : Such pages may nor be 
quitc ready for thc public eye (perh;ips 
they' re srill under co nsrrucrion) or may 
constitute illogical site-cntry points. In 
orhcr cases, pages might conrain infor­
marion rhat's not private i:nough ro place 
behind a password ystem but not suff i­
cientl y public ro m;ikc readily available 

ro Janc or Joe Websurfor. For cxample, 
cl ubs might pl;ice commince contact in · 
formarion on- li ne, yer p::igc of this type 
don't necessari ly belong in generic world­
wide search sites. 

A Standard to the Rescue 
Fornmatel)', robots can be steered away 
from certai n pages th rough the use of rhe 
Srand;ird fo r Robot Exclusion (SRE). Ini­
ri ;n ed by Marrijn Ko rer in 1994, this in-

Impl ementing rhe SRE rcquires noth­
ing more th;in the creati on of a text fil e 
call e I robots . tx t . ( eophyte Web ad­
ministrators might be puzzlc I by fa iled 
request for this file, since pol ire robots 
ancmpt to request directi ons from it.) 
The robo t s . txt fi le acts ;is a guide to 
your site and highl ights areas rhar robor 
visitor hould avoid, as shown in the fig­
ure "How the Srandard fo r Ro hots Exclu­
sion (SRE) Works" below. You se t up the 

How the Standard for Robots Exclusion (SHE) Works 

0 A robot cheeks the YoarWtllllte 
robots.txt file for areas 
to avoid ~----

robots.txt 

0 META tap Instruct a robot to 
exc(ude content on a Web page 

The SRE steers robot programs away from 
a Web site's private material. 

fo rm ;i l randard makes ir eaS)' for Web 
ndminisrrators to excl ude ce rtain por­
tions of a sire from a robot's examination. 
Alrh o11 gh 1nany robors respect the SRE, 
it' s nor a formal sr:rndard, nor is it en­
forced. 

1-.:osrcr has created an lnrcrncr Draft of 
rhcSRE and plans ro submir it co rhe Jmcr­
ner Engineering Task Force (IETF) for fur­
rhcr di scussion and srandnrdi'lation. Fur­
ther inform;irion abour robots and the 
RE is available from Ko rcr's The Web 

Rohors Pages, at hnp://info .webcrawler 
.com/mak/projecc /robors/ro bocs.htrnl. 

fil e with return-deli mired rc.!cords, each 
containing one Us er - agent field and at 
!cast one Dis a 11 ow fie ld. (User-agent is 
j:irgon for a program-such as a robot­
that handles networking rasks.) The SRE 
is fl cxibl e about end-of-lin e characters, 
so you need nor worry about carri age re· 
mrns, linefeeds, and the like; simply use 
whatever is convenient. 

The easiest robo ts . tx t file to use is 
an empty one. A blank robot s . txt file 
srops errors from appearing in your log 
and tells robots they nre free to traverse 
rhe ent ire sire. The second -easiest ro · 
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bo s . t file to use contain two lines 
:ind displays a no-rrcspassing sign for :ill 
robor : 

User-agent : " 
Di s a 11 01·1: I 

The :isrerisk in the first line servt:s :is 
:i token ro ind ic::ne all robots; rhc second 
line disallows the emire sitt:. Although 
rhc :im:risk in rhc User -agent field :icts 
like a wild c:ird for :ill robots, you c:innot 
11 e wild-c:ud ch:iracters in any other war 
wirhin robo s. tx t . 

The listing "Deluxe robors.rxr File" ar 
right uses multiple records to accomplish 
evcr:il tasks. First, it asks a particular pro­

gram, rogue bo t , to sray our of the entire 
sire. You might use a record lib:: rhi s if 
:iny progr:im h:is a habit of rapidly hirring 
mulriple pages on your sire, effccrive ly 
shu ni ng down rhe ire during th:ir rime. 
Secon I, it gives anorher program, in rhis 
c:i e he 1pbo complete site acccs . 

Some real-world sample robot names 
include ibm, for IBM_Planerwide, which 
indexes :111d mirrors !BM-owned dom:iins; 
and webcrawler, which builds rhe data ­
base search service owned by America On­
1inc. Identities of a variety of robors can 
be found at hrtp:// info. webcrawler.com/ 
m:tk /projects/robots/active. h rm I. 

Finallr, the third record in the listing 
use a seric of Di sa 11 o fie lds to re rrict 
all orhcr robots from cerrain porrion of 
the ite. J\ Di sa 11 ow field indicate rhar 
robot. should avoid all relative UR Ls that 
bt:gin with :i specified characrer rring. In 
this example, robots are excluded from 
:i ll pages :ind directories rhar sir on rht: 
main level, and they have names begin ­
ning with rhe word priuate. For insranct:, 
all pagt: and subdirectories in direcrorit:s 
called priva e :ind privatel wouldbt: 
off-limit , as would :i file nam ed pr i ­

a Le . h ·ml . Additionally, person l 
. html in the sharon directory is off-lim-

WHERE TO FIND 

Mnxum Development Corp. 
Streamwood, IL 
OJO-BJ0-111 J 
fox: 630-BJ0-1262 
http://www.maxum.com/ 
lnfo@moxum.com 

Morph Technologies, Inc. 
Rrtton, VA 
703-716-0677 
fllx : 703-716-0691 
http:l/www.morphtedl.com/ 
Murphlnfo@morphtech.com 

irs, :is are all pagestharare loc:ired in the 
sam direcror)'. I 

Deluxe robots. t>ct File
To m:ike a commenr, uch as the one in 

the last line of the listing, precede it wirh User -agen t : roguebot 
a fl ch:iracter. Commt:nrs can also go on Di sall ow: I 

User - agent : hel pbotlines by rhemselves. You 11111sl place the 
Di sall ow: finished robot s . txt filt: in rhe roor, or 
Use r - agent :

top- level, directory of )'Our Wd1 si re; Disa l low: /p ri vate
robors ignore r obots . x t filt:s luc;ired Disall ow: /-s ha ron/
d sewhere. In rhe fumre, :1s idt:as in the personal . htm l 
SRE's Internet Draft are soli lificd, robots Di sall ow: /-s am/ !J ma r ks sam 
might recognize an A11 o" fidd (which ith a no - respassing s i gn 
would act a an opposite to Dis 1101-1) 
within robots . txt records. 

If )'OU cannormodify the ro ots . tx t 
file for your Web server and can 'r per­ META TagsControl 
suade :tnyonc to modify robo Ls . tx t for Access 
you, you must resort ro staring privacy 
requests in the MET;\ rags of individual <HTM L> 
Web pages. Such META-mg requests arc <HEAD> 


<MET A NAM E- " ROBOTS " 
nor a commonly honored b)' robots, bur 
CONTEN T- "NOIND EX ,they' re sti ll worth impl eme ming. 

OFOLLO W" >
As )'OU are probably al rt::idy aware, <TITL E>Priva e Mu sings and 

:t META rag goes in tht: he:id portion of Pri vate Links</T IT LE> 
:in HT/'.-IL document a hown in the </ HEA D> 
lisring "META Tag ontrol J\cc1:ss" at <BODY > 
right. In this listing, the META rag in­
cludes the attribute NAM[ - " IWllOTS ",:is </BODY > 
well as a CO NTENT arrrihure. In addirion, <!HTM L> 
CONTE NT has the comma-delimited val­

ues NOINDEX and NOFOLLOW. The first 

value: tells robot nor to rt:cor I infor­ nor arrached ro a network. In addi tion, 

mation about rhe page; rht: st:cond in­ products such :is the $749 Dr naMorph 

dicate: th:it robot hould not fo ll ow from Morph Tt:chnologies (for the Mac­

link on the page. inro h :ind Windows), :tncl the S 195 er­


For instance, given :i si te wht:rt: yo u Cloak, from Maxum Development (for 
wanr earch site ro include the homt: Macs), employ server-side ex rensions to 
page, bur nor any subpagcs, on rhe home HTML that enable \Xleb :idminisrrarors ro 
page )'Oll would use rlu.: META r:ig <MET A limi t access l'O pagt:s h:iscd on an IP ad­
NAME • "R OBOTS" CON TE NT - "N OFO L­ dress or a Use r-agt:nt. 
LDl·/ " >.On other pages, you could go for The SRE ccrrnin ly isn't a panacea fo r 
a fu ll -fledged <META NAME - " ROBOTS " securing se nsitive informarion. How­
co TENT ="NOINDEX . rorOLL OW ">,but ever, ir uses :i common-. ense technique 
<~ETA IA E="ROBO TS " CO t TENT ­ that keeps inappropri:tre pages our of 
• 	 01 DEX ">would gt: trht:jobdone. many Web- earch itt:s. The SRE al o 

can improve the nccc. s to your \Xleb si te
Security Issues by reducing traffi c due to a high num­
How secure is robo s . >- t. ? Mosrabove­ ber of search n.:C"(ut:sts. If )'OU h:ivcn' t yec 
board robors use robots . t x t filt:s :ind made a r obo s . Lx t file for your Web 
rt:spt:ct rheir comma nds. Unsavory or server, perh aps now wou Id be a good 
poorly mannered robors might ignore time to start. m 
robots . tx t alrogether. Furthermore, 
for robots seeking se nsirive material, T011ya E11gsl 11Jorl.:.s as sc11ior editor for Tid· 
robots . xt can a ru:tlly point them to BITS, a se11e11-yet1r-old elec1ro11ic 11 e11Jsle11er 
where ir's located on a Web sitt:. Truly fowsillg 011 ft.'fa ci11tosh cw I Internet topics. 
secret pages should be prort:cted br rra ­ 'he writes freq11c11tlyabo11t \'l'eb-and H7ML­
dirion:il securiry, uch a. :i p;is word sys ­ relatcd ttJ fiics 111d /m s 111ritte11 HTML ch 1p­
tem or ·1 firewall. ters for se11eral etlitio11s of lmerner Start er 

In the end, of course, d:it:t is mo t se­ Kie (Hayden Hooks). You ca11 contact her at 
curt: from robots if ir resi des 011 :i system http://www.tldblts.com/lonya/. 
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"Five out of 
five stars" 
//lTE .1 /J~""'=· Drt-. 1996 * 

SPARCplug•MPC from ROSS is the ultimate 
hybrid: Powerful Unix and Windows NT 
hardware, all in the same box. 

With the explo ive growth of l111 erne1access nnd l111ran et 

servers. your comp;iny needs a hardware solution that 

i111 r.grares Unix and Windows'" T •nviron111e111s. ROSS 

Technology has the answer - SPAHCplug Is a complete Unix 

workstation that fit inside the full hay slot of an NT tower. 

for a tru e dual sy tc111 solution. 

Thi' SPARCplug PC offers full cut ·and·pilSte capabi l ity 

hetwcrn opcra1ing s sterns. It comes with single or dual 

hypcrSPARC processors. up to 256 Mil R,\ ·1 and an SBus slo t 

for opt ions like a Tt line or TJ line. ISD or 100Basc-T 

Ethernet. It Is a serious. full -featured SPARCsta tion- 20-class 

workstiltion tlrnt is fully SPARC co111pli;in1 - but it costs a 

fraction of what nn equivalem new workst111io11 would cost. 

But don't take our word for it. BYTE magilzine reccm ly 

gave t It SPARCplug ftve out of five stars for technology, 

ca ll ing It "'nn Innovati ve solu tion to the problem of 111ulti1>le 

OS personali ti es... 

Use it as a departmental lmer/ lntranct server. a cro s 

platform so ftware development tool for Java ;ippl icmions. 

or simply a workstation that connects to th e e111erpr ise 

NT cmlro11111e111. With SPARCplug. applica tions nre 

limited only by your own brnin(s). 

Finalist 

+ sunScft II 
mlll\t!IU NETS Al' F.~· t.-.... .10 

ll~SS 

ROSS Technology, Inc. 

, •• SPARC SollTIHI Coararr 

R TL'Cf111ol<>!,'Y • ;116 Highway .?90 \ . · Austut TX ;6jJ; 
\\Ww.rossrom · 1·Boo-ROS.S-YES • :;1i·J.l'J'}IOO (Glob.ii) · c;1 i·wr1101 (Fax) 

C11J<r, r.Q'\\ TntiMll~ Inc AIJ rt!1hb rih<'1,.t"cl All f'A~C Uoi,kiturl..' 1l1 .. tt''(l\ll'tf'd or rr.idt'm.llr.._, uf 
~f'A'RC ln 1rrn.:i1onn.d Ir ~Pol.RC,1lu~ .i.nd h ~pl't"SP..\RC .m· l 1crm~·d r11 lu11u·h 11 1 ROSS TN:tinolotr. In< 
SPAR(,t.lllOn I\ l1u•i1 \4-d l'U tuuH·l ~· to Su n. "1 1aU'Jy~t1rf"', lfll'' l 'trnJu( 1\ IK".lrl ll '!C lr.Pi\ IH.: tr J.d f'tnJ. d ..t. ~ rl'l 

h.n4"d u11011 ,in .1 1 c h ~ I C'.'\. ll llt" Ll t'\ du~x-d b\ ~u ll M1nm~~11•ni\ hw- Al l 111111·1 1~ rod 11n or M'f \ ICt' n.mw s 
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New distributed services give 

Windows NT a boost in large networks. 


By David Chappell 

W 
hat would happen if Bech rel built Hoover Dam our 
of Legos? Or if Gener:tl D)•namic builr rhc ~11 
Abr:tm tank with a windup muror? Ir wouldn't be 
a preny sight. Bur rhat's whar m:rny I dep;mment 

do when rhey move applications off their m;iinframes. They 
build imporr:rnr, large-sca le disrribun:d applications wirh soft­
ware rhar's ofrr.:n besr suited ro workgroups, sacr ifi ci ng rheir 
rminframe's sc:i labi li ry, reliability, mwagcabi liry, and security. 

Microsofr aims to fix thar. Wind ows NT 5.0 introduces 
X.500-srylc direcrory services, Kerberos security, and an im­
proved Distributed Component Object Model (D OM). Com­
bined with the currently shipping Microsoft Transaction Server, 
rhe forthcoming Microsoft Message Queue, support for NT clus­
tering and bui lt-in router technology, NT should prove to be 
:i formicbblc force for enrerprisc compming. 

Directory Services 
Central to NT 5.0's new fearures is it s director)' service, called 
Active Direcrory. Due robe included in thl! T 5.0 rcle:ise in 
e:1rly 1998, Active Direcrory puts ro rest co mpbinrs thnr NT 
doesn 'r have an enterprise-capable directo ry S)'Stt:m. 

Compa red to X.500, Ner\Xlare Directory Service (NDS), or 
llanyan' trct:rT:tlk, rhe less robusr director)' se rvices in NT 4.0 
were pal tr )'. R:irher rhancre:ire somerhing new, Microsofr bui lr 
Active Dirccrory cnrirely :iround rhe Domain :imingSysrem 
(D S) and Lightweight Direcrory Acct:ss Prorocol (LDAP). 

'i ' e'rc familiar wirh D Sas rhe hicr:irchical, replicated n:im­
ing service on which rhe lnrerner is bui lr. Although D Si rhe 
b:ickbonc din:ctor)' protocol of rhe l. rgcsrd:ira ncrwork in rhe 
world, ir !oesn'r provide enough flexibi!it)' w :icr :is an enrer­
prisc dirccrory by irself. DNS is largely a service for mapping 
m:ichinc n:imes ro IP addresses. A fu ll Ji rectory service must be 
;iblc ro map names of arbirrary objecrs (e.g., rmchint:s :ind appli­
carinns) rn any kind of information ahrnrr rhosc objects. 

co11 ti11ued 
66 BYT E MAY l~!l7 

The New NT 
• Active Directory 
• Distributed File System 
• Distributed Component Object Model 

Active Directory is at the root of many new 
fcah1res In NT 5.0. It combines DNS- and LDAP· 
style directory lnfonnation to create a 
hlerarchlcal, scalable directory system. 

CN=employeea CN=salaries 



Alunctlon point la wbat 
Dfa call• dllldory 
polnten ttaat 11t111t on 
the llmt llml' .. tftt 
Dfa root. 

Client 

ft' ' 

Aclivo 
Directory 

server 

2 

Dis Root 
\\myserver\ 
myshare 

Client 

\subdlr l 

The Distributed File System 
IDfsJ is a second maJor part of 
NT 5.0. Dfs enables multiple 
volumes on many different 
computers leven non·NT 
systems) to appear as aslngle 
logical volume. 

\\yourserver\ non,fff file aratems, bat for 
yourshare\ the cllent to 11ccesa 111Ch 
subdirl Y01u11111t It mqst be nan11l111 

the appropriate recllrec:tQr
aottw1re. 

\subsubdlrl NetWare volume Dis dltectorf11 can be 
made up of multlple 
phrllcll wollnnn that ... 
rapllcu of Nd! llher. 

\subsubdlr2 
NFS volume 

lnter•Dfl link Main volume 

\subsubdlr3 

An lnter·Dfa link Is I 
Junction between twa Alternate volume
Dfa YOlull)H. 

0 ...or, using the 
DCOM extensions, 
an oblect that 
resides across a 
network. 

0 Server 

Dis volumes ~n c:aataln 

Microsoft has also dlstrlbuled Its 
Component ObJect Model (COM) to 
create an abstract object model 
that works on local systems or 
over the network transparently. 

Server Server 
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Cov er Story NT 5.0 in th e Enterprise 

Enrer X.500, a hierarchical, replicared 
directory system that al lows locating 
every thing from systems ro services. 
Despite years of availabi lity, however, 
X.500 has nor been widely used, largely 
because it 's extremely complex. Thnt's 
where LDAPcomes in. Asimplified version 
of X.500's DAI', LDAP has received prom­
ises of support from several directory ven­
dors, leading to the possibility of a com­
mon way to access diverse directories. 

Active Direcrory buildson both DNS and 
LDAJ'. It groups machines inro administra­
tive units called domains, each ofwhich gets 
a DNS domain name such as acme.com. 
Each domain must have at leasrone domain 
conrro\ler, which is an NT machine running 
the Active Direcrory se rver. 

While an Active Direcrory domain con­
troller must run on an NT server, any client 
wirh DNS and LDAP software can poten­
tial ly access that conrrol ler' s direcrory 
dat::ibase. DNS is, and LDAP will soon be, 
a widely deployed industry standard. 
Thus, Unix, Mac, and 05/2 clients should 
be able ro access an Active Direcrory server 
in rhe samewayas\Vtndowsand NTclienrs 
(see the figure "How Active Directory 
Works" on page 69) . 

Furthermore, the Active Directory 
database can store all kinds of informa­
tion, which means rhar you can use it as a 
general-pu rpose directory service for a 
hererogeneous network. For example, it 
al lows storing and retrieving of rhe infor­
marion needed to contact a service run­
ni ng on a Uni.x server in rhe network. For 
Microsofr to rake an ecumenical approach 
to a key rechnology is surprising. 

For improved faulr rolerance and per­
formance, a domain can have more than 
one domain conrroller, wirh each hold­
ing a complerecopy of that domain s direc­
rory darabase. Active Directory imple­
ments multimasrer replicarion, which 
me:ms thar an enrry can be changed in 
any domain controller's replica of the data­
base and rhar ch::inge will i:venru:illy prop­
agate to all orher replicas in the domain. 

To accomplish rhis replication, Micro­
so fr reared a protocol to communicare 
between domain controller . Active Direc­
rnry also supports the X.500-defined 
Direcrory Information Shadowing Proco­
col (DISP) for inreroperable ri:plicarion 
wirh the outside world, bur it's nor clear 
how u eful this will be. Achieving effec­
tive replication relies on borh a common 
prorocol and a common view of what is 
being replicated (i .e. on a common 
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As the comparJy seems so fond of doing, .com1in which case the Domain Naming Sys· 


Microsoft has recently given a new name tern (DNS) is used to look up the name. 


to an old technology. The SMB·based fil e However it's done, the lookup returns the 


access protocol used in Windows, Wi dows network address of the mac jne l~at contains 

NT, and LAN Manager has been rechristened the Dfs root for this vo lume. The Dfs redirec· 


as the Common Internet File System (C IFS), tor con tacts this root , passing in the UNG 


and Microsoft is now actively encburaging ame supplied by the clie. t appJication. lflhe 

other vendors to adopt tH1s protocol. name identifies a fi le in a part of the volume 


NT's new Distributed File System (whose hosted on anothe Dfs server, the root server 

acronyin is COf1ventionally written as Dfs) is returns a referral to the clients red(rector, telling 

little more than an extenslo to CIFS. Unlike it to contact that machine. The redirector then 
Act ive D"rectory a d Microsoft's Kerberos, goes directly to 1hat machine to access the 
neither of wfiicb w ill be available until NT 5.0 file. The Dfs protocol us~d to do all this is just 
is released, Dfs is avai lable now. Posted on the trad itional Microsoft file access protocol, 
Microsoft's Web site in late 1996: 1t is freely now known as C IFS, with a small extension. 

available for NT 4.0 servers and Windows 95 Dfs adds two messages to support the refer· 

clients. ral process just described. 

In Microsoft's traditional approach to For NT (but not Win 95) clients, Dfs can 

remote file access, a clien t can access files also return referrals to file servers accessed 

in a specific share (i.e., a remote directory using othe pro 'ocols, such as Novell's NOP 
hosted by a particular file server). To identify or NFS, the ubiquitous fi le·sha~ng protocol 
a rewote file, the client uses a Universal Nam· in the Unix world. As long as the client has the 

01 
ing Conven tion (U NC) name such as appropriate redirector software, it can trans· 
\ \myserver\myshare\subdi r1 \subdir2\myfile parently access fi les vmose U NC names Ira· 
.tx). The client must know the machine name verse different distribu ted fi le services, com­
(myserver in this example), the share name bining diverse servers into a single 

(rnyshare), and t ~e path 1J.ame within that namespace. 
share (subdir1\subdir2\rnyfile.txt). Dfs also adds a Jew other interesting fea· 

Dfs doesn't fundamenta lly change this tures. It's possible, fo r instance, to create 

basic mod I. C lients still supply UNC names replicas of the same information and store 
to identify remote files, and al\ SMB·based them on different Dis servers. A Qlient can 
protocol still accesses those files. A key dif· access ei ther one, improving fault tolerance. 
ference, however, is that you can g roup To a client application, \his replication is invis· 
shares on multiple machines into a single vol· ible-the client sti I sees just one name for 
ume. To clients, every thing in th is vol me each repl icated file. When the referral pro· 
appears lo be in as· gle share. In our exarp· cess occurs, however, t~e Dfs server hold· 
pie \\myserver\myshare\subdlr1 might now ing the vo lume's root passes references to 

iden\'fy a path on Dfs server A, while the rest the rep licated Dfs servers back to the client 
of th~ name, \subdir2\(T1yfile. txt , might be redirector. The redirector arbitrarily chaos· 

on Dfs server 8 . The nanie myserver idel)ti· es l'ihich one to access. If the sezyer chosen 
fies the root of the-volume, calje the Dfs root, by tbe redirector goes down, it can si[ently 
while everylhi11g else jn t~e pame serves to beg in accessing the other one. The client 
identify a particular file in that volume. application won' t know the difference. 

The connection betw een the l wo Dfs For this to work, the data in the rep!Lcas 
servers is called a juri_ction, al\d navigating must remain ident ical. Dfs has no built·in 
across this chasm is a primary task of Dis. mechanism to maintain consistency among 
To see how this is dooe, itls useful to walk replicas, which rna~es replication useful pri· 
through how the U NC name above is re· rnari ly for read· only information The version 
solved by Dfs. of Dis scheduled to ship with NT 5.0, how· 

The first proble is to find the machine that ever, will provide a way to do this, making repli· 
contains the Dfs root fbr this volume. To do cation a more useful feature. Ttiis forthcom· 
this, the clien t machine's Dfs redirector i.e., jng technology will also use Ac!"ve Directory 
the Dfs client so ftware) looks Op the UNC to provide root·level fault tolerance, allowing 
name's first element using the Windows Inter· multiple replicated Dfs roots for a single vol · 
net Naming Service (Wl_NS). Alt ougti it's u'me, and to give redirectors more informa· 
oat shown here, UNC names can also start tion about the location of replicas, allowing 
w ith f")ames such as mymachine.acme them to choose the c;losest one. 

http:acme.com


NT 5 .0 in th e Enterprise Cov e r Story 

How Active Directory Works 


DNS 
server 

0 Adtnllhal 
needs la loOk 1111 111 
Acth1 Oirtdory name 
fnl passes theDNS 
pM{ of !be lllJll IOI 
dllldlnl DNS unw. 
1)le OHS """ 
rtlll'nstllt111brott 
lddress tf lllt domlil 
COGlreler mpealile 
lot Iha! llllllL 

E°) llut, Ille cleat mes LDAP lo
"*' Ille doimin COlllnler lo find 
Ille llldreu tf Ille system that 
holds lht senice Ille cient needs. 

Client 

@) filaly, the cient ntabilhts 
I dind c:omediDa with !be 
requesta un\ct lllllt llllate11r 
prolocol lhlt ltnict "'*"· 

Appllcallons 
server 

server 

Active Directory clients use standard DNS and LDAP 

protocols to locate objects on the network. 

sc hema fo r rh e direcro q ' databases in­
volve d). Se ve ral la rge ly independent 
efforrs arc in progress ro define how those 
schemas should look. However, until this 
issue is resolved, srnndard replicarion pro­
rocols :ire of limited V3lue. 

For Microsoft, crc:iting a proprietary 
replicarion protocol for use :imo ng do­
main control lers lets Acrive Directory be 
more nexiblc than it could have been rely­
ing olcly on OJSP. For exam pl e, Active 
Directory allows replication to occur using 
rc:more procedure calls (RPC ) over LANs, 
but it also all ows domain control lers to 

exchange replication info rmation using 
e- m:iil over links with slow o r spora di c 
co nn ecti o ns (u se rs rrying ro build NT­
bascd ncrworks in countries with unreli­

able rclcp hone sysre111s will :ipprcciare th is 
second opti on) . 

Fo r well -co nnected se rve rs, such as 
those loc:m d in the sa me physica l site, 
re plication exchanges generall y take place 
every 5 mi nu tes. For servers that aren't so 
well connected, such as those that arc con ­
nected by a slow \'i/A , rou can configure 
rhe replic:it ion i1rn:rl'a l as needed . Also, 
whatever the imerv:tl, only che specific 
inform:trion th:tr has been cha nged is 
copied-rh1.:rc's no nccd ro copy rhe entire 
directory d:it. base. 

Fi nall r, ~1l icroso ftprovi des no shortage 
of d iffe rent Af'l s fo r Ac ti ve Directo r)' 
cl ients. The prefe rred choice is the Active 
Di recrory Servic1: I mer face (A DSI) , a gener­
ic CO '1 -b~st: cl intt:rfacc 11sable with Active 

Directory,. DS, and orher directory ser­
vices . Oiht:r options inc lude Microsoft's 
i\L.\Pl, LD:\f'' API, :tnd O LE Darabase, 
:mother COM-ba ed inte rface that allows 
access ro all kinds of data, whether ir' 
srored in, rcl:i tional database, an ordinary 
fi le, or even, as in this case, :t di recrorr ser­
vice. Sofrw:i rc developers are free ro pick 
rhe one that best meets their needs. 

Acti ve Directo ry's most visible com­
peri ro r is unquestionabl y NOS. Based on 
X. 500, NOS isa powerf11I , fl exible, and rea­
sonably comi lex technology. Because it 
was devdoped several )'Ca rs ago, it ' per­
haps nor quire as well inrcgr:ned 35 it mighr 
be wit h DNS and LDAP, tod:ty s key di rec­
tory standard. . till DS has legions of 
lo)•al fan , and ir ha been an effecti l'e sell ­
ing point for lovd l in m:trkering erWare 
4. lt wi ll be hard to argue th:tt Active Direc­
tory is rcc hnica ll y supe rio r to NOS , so 
expect Microsoft ro promote Active Direc­
tory's rebtivt: sim pliciry and confo rmance 
wirh standards in the co mp:tn}"s artempt 
to counter whar h:is been one of Net\X'are's 
greatest strengths. 

Distributed Objects 
Besides fi nding systems :tnd peopl e, Active 
Directory conrain s a class srorc rhat acts as 
:t distributed version of rhe \Xlindows Reg­
istry: Appl ication can use Active Direc­
tory to fin d the code fo r objec ts any ­
wh ere o n :t network. T hat capability 
implies that you can write applicarions thar 
can exisron systt:m other th:tn those from 
which rhcr were c:tllcd. Beginning with NT 
4.0, Microsofrcxrended C0\1 ro work over 
networks, ca lling the result OCOM. 

COM defines a st:tnd:ird way fo r one 
piece of so ftware to provide se rvices to 

a no the r, regardl ess o f wh at language 

Supporting Multiple Security Protocols 


Ditterent security protocols can have very 
different APls. These differences can ere· 

ate real problems for applications that might 
want to use more than one of them. Microsoft's 
solution to th is problem for both Windows 95 
and W indows NT is the Sec urity Service 
Provider Interface (SSPI). SSPl is a not com­
pletely compatible version of the IETF-stan­
dard (Internet Engineering Task Force) Ge­
neric Security Services API (GSSAPI) . Like 
GSSAPI, Microsoft's SSPI provides a stan· 
dard way to access distributed securi ty ser· 
vices regardless of what they happen to be. 

Compo nents ca lled Securi ty Service 

Providers (SSPs) implement security proto· 
cols. In NT 4.0, Microsoft includes SSPs for 
NT LAN Manager (NTLM) and Secure Sock· 
ets Layer (SS L)/Priva te Communications 
Technology (Pen . In NT 5.0, this list expands 
to include Kerberos and an enhanced vers ion 
of the SSUPCT provider. Also, because the 
interfaces required to implement an S SP are 
public, other vendors are free to implement 
their own if desired. 

The users of SS Pl ore pro tocols. Among 
those that sit on top of th is interface are HTIP, 

LDAP, the SMB·based extended Common 
Internet File System (CIFS) protocol used by 
Microsoft's Distributed File System (Dfs), and 
Microsoft remote procedure call (RPG). (Dis­
tributed Component Object Model [DCOM] 
exposes a separate security API built on top 
of the Microsoft RPC run time.) Any of these 
protocols can use any of the SSPs, le tting 
each one make the most appropriate choice. 
By c leanly separating the users of distrib­
uted security services from thei r providers, this 
architecture allows supporting many opt ions 
w ithout creat ing unusable complexity. 
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cirher is wrirren in . A COM objecr lei a 
cliem :icccs it. merhods rhrough inter­
nee , c:ich of which conr:iins one or mon: 
merhods. ' l ienr sofrware using rhis 
objecr can acquire individual poinrers to 

each in terface and invoke rhar inrcrfacc's 
mcrhuds. 

OM itself lers a clienr remain unaw;ire 
of wherher rhe object it's using is imple­
mcnrcd in a dynamicall y li nked library or 
in anorhcr process on the samc machine::. 
DCO/\'l ex rends that simplic ity ro CO/\! 
ob jeers running on other machines. Whrn 
a lienr invoke~ a merhod on a remo te 
object, D 0.\1! locare rhe object on rhe 
ncrwo rk ;ind i sues an RPC ro rhe de rina­
rion sysrem. Tl11: remote object's location 
c;in be supplied by the cl ienr, stored in 
rhc clien t's rcgisrry, or, in r 5.0, looked 
up usi ng Active Director)'. Borh rhe cl ienr 
and rhe remote object can behave jusr :is 
in the loca l case. In fac t, you can usc rhe 
s:imc code in both sirnations. 

D O/\ l relics on Microsoft's implc­
111cnt.1t ion of rhc Re more Procedure C:ill 
protocol defined by the Open Group's 
Distributed omputing Environment 
(D E). Rcn:imecl :is Micro. ofr RPC it ha 
ht:comc ·ommonly u eel in Window :ind 
NT applicarions (:ilrhough DCE itself is nor 
r:speciall y popul:ir). And because ir sh ips 
wirh every copy of rhose OSes, it is almosr 
ccrrain l)1 rh t: mosr widely ava il able:: Rl'C 
prorocol rod::iy. M icrosofr refe rs to rhc 
0 OM v:iria rion as Objecr RPC (ORPC), 
bur rhc packers on rhe wire conform 
almosr ex:i rl y ro rhr: original DCE pees. 

An or her plus for DCOJ\l is inrcgrarion 
with the MicrosofrTr :rn acrion Server. 
,\ 1T applicarions musr be wrirten :is CO.\ I 
objects. For now, ar least, dirccr rcmore 
access to rhosc objccrs is possible only via 
0 O~l. lkc:l\lse MTS applications must bc 
CO/\! objec ts (M icrosoft ca lls rhem 
i\ctiveX componcnrs), independent soft­
wa re vc 11dors (ISVs) ca n crca re appli c:i­
tions rh:u con form ro rhe MTS standards 
and lcr users combine rhern ro bu ild com ­
plere ·olu rions. The result of this is li kclr 
ro he a st: rver-s ide component marker 
rhar's nnalogous ro rhe marker for AcriveX 
client-side componems rhar exisrs today. 
No orhcr rr:ins:icrion server has been ablt: 
ro do rhi-, a lthough severa l \'e ndors, 
including 11\M :ind Oracle, arc about to 
m:ikt: rhe atrempr. 

DCOM has been shippi ng since mid­
1996 as a standard pa rr of NT 4.0. Ave r­
sio n for Wi ndows 95 was released in Jan­
uary, :i nd versions for other OScs arc o n 
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ADSI provides a common application interface 
to many directory services. 

rhe Wil)'· Software AG is rhe primar)' source 
for rht:m. The company expec ts m re lease 
DCO!ll for Sol:iris, HP·UX, Linux, .\ IVS, 
and se veral other OSes b)' rhe end of tht: 
year. Once this happen , DCO!I! will no 
longer bt: of inreresr solely to rhe Win ­
dows/ NT communir)'. (For more infor­
mation on OCO:\ l, sec rhc Special Report 
in the April BYrE.) 

Howeve r, DCE RP C (ab D 'OM's 
Oll l'C) isn' r the only mul ti vendor standard 
prowco l fo r invoking remorc mcrhods. As 
p:m of the Com111on Object Request Bro­
kc r Arch irec ru re (CORBA), rhl'. Ohjt:cr 
l'vl:inagement Group (OMG} has defined 
an altcrn:i rivc called 1101'. 11 01' is a linlc 
more rh:in an RPC protocol-it also pro­
vidt:s a rc::dirccrion foci liry ro lt:t clients 
learn :ibourobjccrs rhat have mm·ed-but 
ir :1ddrcsscs rhc sa me basic prob lt:m as 
0 0!11's ORP . (O;<..IG considered adopt­
ing DCE lll'C as its required protoco l, but 
:1ftcr a hincr fighr, it chose insread ro cre­
arc 110 1'.) 

According ro Andrew W:irson, who i 
0/\1 ,'s archirecrure dirccror, ''O!l lG's 

Rl\A :in 1the res t of the Objec t M:in ­
:1ge111ent Archirccturc (O/\ IA) :ire sup­
ported by more vendors and implemented 
on more pb rforms rhan an>• other midclle­
warc de ign, DCOi\ l/AcriveX in ludccl. 
Ol\ !G specifi arion have always been pub­
lic!)' :ivaibhlc and were designcd from die 
srarr ro ht platform -neurra l, program ­
111 ing-langu:1ge- neurra l, and ro supporr 
disrri h11 rio n, ra rh er rh an having rh ese 
fea ru res :idded pieci.:mcal. " 

Whili.: diwrsi ry in directory and scrn­

riry services can be painful , diversity in RPC 
prorocols isn' t as bric!. 11 01' is sure ro gcr 
some use. Netscape has adopted llOP as its 
st:ind:ird prorocol for in\'Oking re more 
merhod and will ship it with e\•cry copy 
ofN:ivig:iror. Burrhc anri-Microsofr forces 
aren't united behind :i single compt:ti tor 
ro D OM's ORPC. Forco111111u nicarion he­
rwce n Jav:i objecrs, Sun is shippi ng as 
pnrr of rh c Java enviro nment an aln:rn:i­
rivc protocol known a Rcmore Me thod 
ln voc:i rion (RMI) . 

Which of rhcse will ge t the mosr use 
rem:i ins to be seen, but Microsoft is the 
mo t likely beneficiary of the competition 
between rhem. Al o, rhe cornp:ln)" :ibi l­
it)' ro include its prorocol in rwo hugely 
popular OSe confers some adv:rntagc. 
Microsoft joined wirh :i multivendor st:i n­
dard-DCE RPC-is a powerful fo rce, 
even when pined against :inoth t:r mu lri­
vcndor sran d:ird. 

Security Services 
Adi rccrory servicc lers you fi nd what you 
nt:cd, and a commun ic:u ions protocol lcrs 
}'OU intcrncr wirh it. However, not every­
bodr should be ablc to find or inrerac1 \ ith 
everything in the nerwork. onrrolling 
acce is the job of distributed ecuriry ser­
vict: , :ind NT 5.0 brings new rool s hert:, 
:is well. 

Effective di strihurecl securiry has sev­
era l aspects. Fi rst, and proba bl y mo sr 
impo rr:inr, ir needs an :i urh cnticario n 
mechanism, allowing, say, a cl ienr ro prove 
it s idenri ry ro a server. Next, the client sup­
plies aurhorization informati on rhar rhe 
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server u es ro determine whar access rights 
tharclienr has. Ir :ilso needs dara integriry. 
A crrprogrnphic check um included wirh 
all rransmirred d:ira lers the receiver of that 
cbta detect anr changes made by attackers 
while it w;1s in rr;rnsir. For true paranoids 
(and those with CPU cycles to burn), dara 
privacy can be accomplished by encrypt­
ing all rrnnsmicred darn. 

As with directory protocols, Microsoft 
has chosen ro adopt the leading indusrry 
srandards for distributed secu rity ra ther 
than pur uc a proprietary parh . NT has 
supporred rhe Secure Sockets Layer (SSL) 
for some rime (:ilong with its "enhanced" 
SSL, c:illed Priwne Communications Tech­
nology, or P r). However, the infrastruc­
run: required for public-key-based sccu ­
riry su h as SSL isn 'c completely in place. 
Furthermore, public-key encryption can 
be slow for some kinds of applicarions. 

For those reasons, wi thin the local 
world roday, the primary protocol used for 
distributed security is NT LAN Manager 
(NTLM ). TL I is a reasonable security 
prorocol for a si ngle domain, providing 
:iuthenric:ition, dnra integrity, and dara pri­
v:icy. I r's not perfect, however, nor is ic pop­
u I :u outside the Microsoft environment. 

Instead of enhancing and promoting its 
exisring protocol, Microsoft is abourro rd­
eg:ite NTL.\1 ro leg:icy st:iru . As pnrt of 
NT 5.0, Microsoft will begin shipping an 
implemenr:ition of MIT's Kerberos. Ker­
bcros provides nurhenric:irion, dara inreg­
rir)', and dar;i privncy, but it also offers fea­
tures rhar :iren'r in NTLM. For example, 
in NTLM, only cl ients can prove their iden­
tity to servers, which means that clients 
musrrrust th:ir servers are whom rhey cl:iim 
to be. Kerberos, on the other hand, offers 
mum;il amhenticarion, lening both panics 
verify the identity of the other. 

Micro oft' Kcrbcros isa st:indard im­
plement:irion of Kerbcros Version 5. Each 
domain Ins its own Kerbcrosservcr, which 
in Microsoft's implcmenrarion shares the 
d;uabasc used by Acrive Directory. Con­
sequent ly, rhc Kcrberos server must exe­
cute on the doma in-controller machin e, 
and like Active Directory servers, it can be 
replicated within a domai n. 

CIFSMicrosoft RPC LDAP 

Microsoft Corp. 
Redmond, WA 
800-426-9400 
206-882-8080 
fox: 206-936-7329 
http ://www.micrornft.com 

SSL/PCTNTLM 

Network 

Windows NT 5.0 provides a unified API for programming 
to different security services. 

Every user who wishes ro secure!)' 
access re more services must login to a Kcr­
bcros server. A successful log-in rcrurns ;i 
rickcr-grnnring ticker (TGT) to ch e user, 
which c:in then be h:inded back to the Ker­
beros ~erver to request tickers to pcci fie 
:ipplication servers. 

If rhe Kcrberos erver determines th:ir 
;i user is presenti ng a valid TGT, ir returns 
rhe requested ri cke r to the user, with no 
questions asked. The user sends rhis ticker 
to rhe rt:lllotl! npplications server, which 
can exa mine it ro Vl!r ify rhe use r' s idcn· 
riry (i.e., ro a111hcnricarc rhc user). All rhcst: 
ti ckers are l!nc rypred in various ways, 
:rnd v;1rious keys arc used to perform that 
encr)'pti on. l'rovid ing distributed security 
is nor:i simpl!.! ching. Thus, Kerberos i rca­
on:ibly complic:ircd. 

/'vl icrnsofr choosing ro promoro: noth­
ing hue sr:indard security protocols seems 
almost roo good robe rruc-:in<l, unfor­
tun:itcl)', iris. Even chough Microsoir will 
impkmenr rhe sr:ind:ird Kerberos 5 pro­
tocol, rhat protocol docs nor defin e ex­
:icrly what should be senr to idemify rhe 
clicnr. Different implemenrnrions of Kcr­
bcros send different authorization infor­
m:ic ion. Not surprisingly, rh e Microsoft 
version will send N"r-spccific securi ty iden­
tifiers. This means th:ir fu ll inreroper:ibil ­
iry with other Kerberos implemenrarions 
will be problcmaric. Ir's hard ro sec what 
:i bcner pnrh might be, however, becnu e 
rhcre is no widdy accepted multi vendor 
sr:indnrd ro follow in rhis area. 

NT Everywhere? 

Thl!rc :ire rwo 111:iin conclusions th :n users 
c:in draw from the fo rthcoming cnh:ince­
ments to '. Fir r, lvlicro oft is doing its 
lel'el bcsr w make !'IT function effectively 
in ;i di tributcd cnvironmenr. Although 
we'll need to wnir for rhe code to ship ro 
see how well ir has succeeded, adding eri ­
ous di rector)' and security services will (ix 
a long-sr:inding concern with the OS. Sec­
ond , by choosing to implemenr st:ind:m l 
protocols for distributed serv ices, Micro­
soft is rrying to ler NT fit well inro :1 multi­
ve ndor environmenr, one rh:i r incl ud es 
Unix, M:ics, :ind even mainfr:im es. 

The: scene isn't pcrfecr. Problems wi th 
directory replication, Kerb ero aurho­
riz:ition inform:irion, and perh:ip other 
ye r undi covered areas rill exist. ever­
rhelcss, by buy ing nlmo tcomplerel)' into 
multi\'cndor middlcware srandar Is, Mi­
crosoft has made clear wharrhe fumre will 
look like in rhis long-conresred :irca. No 
other company has rhe power ro crcnw a 
proprict:iry middleware so lu tion wirh 
even a chance of becoming a wide ly 11scd 
sr:indard. Somewhat surprisingly, Micro­
soft has chosen nor ro do rhis. By embrac­
ing sr:indards, Microsoft has gu:ir:inreed 
their :idoprion. m 

D.111id Clwppel/ is principal of Chappell &Asso · 
ciates, <1 11 ed1tcatio111111dcom11/ti11g firm i11 \1i11 · 

m:apolis, Mi1111 csota. Yo11 can reach liim 111 

davld@chappellassoc.com. 
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New Math. An Innovative approach for coming up with the right 
answer. A new and better way to look at an old problem. If coming up 
with the right RAID solutlon has been like trying to figure out a compll· 
cated trig problem, you 'll want to study up on Artecon's New RAID 
Math . You won't struggle with these lessons when selecting RAID for 
your workgroup, department or enterprise. 

Lesson #1 Performance at the Top Of Its Class. 
Our top-of-the-class RAID controller outscores the performance of two 
comparable RAJD systems on the market • added together!' Artecon's 
.l\f•t!CArray scores high marks in throughput under heavy workloads 
whether data warehousing, imaging or transaction processing. 

Lesson #2 Be Pre-Paired/ 
Get a lot more than the sum of two RAID sets when you configure your 
system for failover. .l,11u Array offers optional fallover even at the 
entry-level. No need to take recess with hot-swap removable compo ­
nents including controllers, drives, N+ 1 tans and power supplies. 

•ComptH't·<l to Cla r 1ionE Scrws 100 Disk Army 11350 IOPS1 orui IJ lglt" I StorD"eWorkl' 
RAIO Array ~ IO 13000 IOPS •ront rollero nt !ho d<·•k t o~ lo\'ol , 

Lesson #7 Capacity That Passes All The Tests/ 

In only 7" ( 4U EIA) you can pack in 82 GB of disk capacity and stlll have 

room for dual hot-swappable !allover controllers. This densely pack· 

aged, extremely powerful RAID configuration Is ideal for environments 

where space Is at a premium. 


Lesson 11 40 High Scores In Backup. 

Pop Quiz: How are you going to backup your RAID? You'll score high 

with L.\ruAnay because of its ability to support lnllne DLT or hot-swap 

tape devices, making RAID and backup In the same enclosure a viable 

choice. 


Lesson #70 Graduate To The Next Levell 
Graduating to the next level of RAID systems is almost Impossible with 
other entry-level RAID solutions due to the number of confusing choices 
In controllers and enclosures. L.\ptxArray gives you true scalability. 
From a few gigabytes to multf.lerabyte RAID systems, each component 
can be used toward your system·s move to the next grade. 

Show that you·ve really done your homework by choosing Artecon 's 
L.\p!XArray. Check out our website or call us to see how It all adds up! 

www.artecon.com/raid 1-800-USA-ARTE 
TM 

Arttt0n nnd the Aru..>COn logo n~ regislf"'rrd 1rndrmn rk.lf of 

' 
Capturing 1'he -\Vor/d In S

J 
tnrn111•~ 

Anecon. lnC'. LynxAnay i.! n trndcm rk of A11 N0n, Inc , \ Af,.mbrrof fh t Npnllr (;nwp uf ( 'om1m1111"1' 

6:105 El Cnmino Ren l, nrls bnd , A 92009 

Phone 7GO-!J:ll-fi500, FAX 760-931-5527 e mnil : rni tlm nth@nrtccon .com 


Ni hon Artecon 81-03-5458-8260 • Artecon B.V. :11.fi.1-83-2208 • Art.ucon fcrnncc .13- 1-6918-1850 • Art ccon U.K. 01 :144.(i:J!i-390 


Circle 204 on Inquiry Card. 

mailto:rnitlmnth@nrtccon.com
http:1rndrmnrk.lf
www.artecon.com/raid


n many Fornme 1000 compa­
nies, inrraner developmenr is 
moving from rhe skunk works 
ro mission-crirical operations. 

This breakneck pace comes because in­
rranets quickly publish corporare infor­
marion for delivery ro users via low-co r 
and easy-ro-use Web technology. 

Unfortunate ly, the case and speed of 
inrraner publishing also creare erious 
problems. Users become overwhelmed 
with the quantity of information when 
they can't find rhe data rhey need. Web­
masrers promise rhar intranet informarion 
i current, accurare, and comp I ere, bur 
they rhen musr scramble ro fulfill this 
dream. The re ult: Companies often ba e 
imporranr business decisions on bad darn. 

How do you rake conrrol of corporate 
information in a Web world? For a grow­
ing number of corporations, the answer 
is an Electronic Documenr Management 
Sy rem (EDi\15). An EDMS is not a single 
entity but a collection of complemenrary 
rechnologie . The three mo t crucial ones 
are rhe reposirory (see "' Inside nn EDMS" 
opposite), the work-flow engine, and 
the senrching-nnd-indexing technology. 

Every company thar needs an EDi\ IS 
doesn't neces nrily need nil three of rhe 
components. The flexibility and power of 
EDi\ISes are borh a strength and a chal­
lenge. To implemenr rhe right system for 
your company, you need ro know how 
ED MS es work and which documenr man­
agemenr fearures march your bu iness 
need and proce es. Here' some help 
in making rho e deci ions. 

Repository: 

The Core Component 

The document reposirory, rhe soul of an 
EDi\ IS, srore , control , and m:mage doc­
uments. Key reposito ry function include 
library service (e.g., controlling access ro 
individual documenrs, document c:Hn­
loging check-in/check-our, and sea rch­
ing for and retrieving documenrs). An­
orher key function is version conrrol, 
including a hisrory of all instance of a 
document a it changes over time. 

Repositories also provide con figur:J.­
tion management, control over the rela­
tionships berween documents and rheir 
component parts (e.g., :J. manu:J.l and its 
chapters). This is critical ro treating doc-

ABlueprint 
for Managing 
Documents 

A good Electronic Doc11111e11t Ma11ageme 11t System 
can bring together document storage, work flow, 

and indexing. By James Boyle 

Inside an EDMS 
Unix Mac 

Internet or Intranet 

Document Repository
Smer: 

May slmpty be Iha damoa.e engine or a sopanne appl Clltlon. 

Mar be used n a two· or llllee-tler arctutooture. 
In thre&-der lrnplementallons, the seM!r broJ<ers Information to and 
rrom the cllems. queries and updates the databases. and stores 
and relri es files from the le system 

ument a true conr:ii ner . Ir' an area 
where m. ny repositori es come up short. 
F-1ch vendor' tools implcmenrrhcsc re h­
nologie. in lighrlr different way , bur the 
concepts :ire consistent. 

The :J.rchirecrnre :111 EU~ I vendor uses 
determines if the repo itory is implr a 
dnrnbasc engine or :i completely sepnratc 
application. Each vendor designs irs ED MS 
as either n two- or thrcc-ticr sy rem, se> 
your architecture choice is p:m of the dcci­

sion you m:J.ke when )'O ll clcct a vendor. 
You choose b)1 :J.nalyzing thc samc tr:J.dc ­
offs as with any clicnt/server y· rcm: 
co r versus pcrformancc and ·calabiliry. 
In a tWO·ticr architecrun: (i.e. the data ­
base), the clicnrpcrforms more work than 
in ;1 three-tier cnvironmcnr, whcre rht: 
·ervcr i the workhorsc. 

Thc d:uabasc storc all thc information 
about the document bm gcnerallr nor the 
documents. The darabn e cont:J.ins n file 
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pointer-rhc:: link tying rhe darabase and 
rh e fi le system roger her. The se rver app li­
cation controls the fil e poi mer (sec:: the:: fig­
ure " Using Meradara" on page 78). The 
documenr information-referred ro as 
meradara or anributes-rypic::1lly includes 
dare, author, and title. The dar:1base may 
also store other arrr ibures thar rhe usc:: r 
docs nor directl y provide::. Examples in­
clude:: version numbers, or in rhe case of a 
docum ent ser, pointers rh :tt indicate 
which chapters belong ro a particular 
manual. 

Many desktop application · arc:: OLE- or 
OpenDoc-complianr, which enabh:s them 
rn link conrenr objecrs from one applica­
rion ro another wirhom requiring you ro 
do any curring and pasting. EDMSes gen­
eral! )' can recognize OLE documents and 
arc inrclli genr enough ro maintain these 
files and lin ks JS rebrionsh ips in a docu­
menr repo irory. Rcpo irorie lc::ryou cre­
are container objects and usc rhc EDMSro 
link the pieces. How well rhis works de­
pends on rhe tool you u e ro creare, as­
semb le, and publ ish rhe conrcnr. Al ·o 
important is the level of inregrarion be­
tween these rools and rhe reposirory. This 
is where a more inrcgrared publishing­
orienred sysrem such as lnterleaf shines. 

Work Flow for Efficiency 
Work flow c:m eliminate any dead rime a 
documenr spends in rransir bem ecn work­
ers. Ir can al o let people review a docu­
ment in parallel instead of seri all y, which 
aves rime in rhe ign-off proce . ou­

pled \ irh a repo irory, work flow can pro­
\'ide a full audir histor)', including review 
commenrs. \Xlork-flow sysrems might also 
norify wo rker when a new version of a 
documenr becomes available. Finally, rhe 
work-flow engine m:iy drive rhe conver­
sion proce s for documents )'Ou create in 
one formar but di rribure, via the Web, for 
example, in a differenr format. 

Work-flow engine typically h:we two 
crirical inrcgrarion poinr in :in ED,\IS­
rhe reposirory and rhe e-mail sysrem. Re­
posirories rhar include work flow are 
Open Texr and ovaSofr. Saros and I' 
Docs rely on rhird parries, such a File er 
or Acrion Technologies. In either case, the 
work-flow sysrem must inrerac1 rhrough 
AP I with the reposi rory, because rhc 
work-flow y rem must have acce ro rhc 
documents and thei r ecuri ry, :mriburcs, 
and orher inforrnarion. 

~vlo r rouring messages from a work­
flow sprem go ro a proprietary inbox . 

While rhey' re fine for people who dea l 
with dorn ment production (e.g., rechni ­
cal writers, graphic arrisrs, and markering 
deparrmenrs), proprietary inboxes are 
inadequate for office workers who may 
already be burdened by assignmcnrs from 

inregriry, ir cannor release document rn 
an unconrro ll cd sysri.: m such a e-mai l. 

Finding Essential Data 
An EDMS can provide more focused, and 
consequenrl)', more efficient searches 1h a11 

Three Distribution Models Manual model 

Benefits: Keeps documents tlmely. Drawblldcs: Often requires aseparate lull· text lndet 
for the content of tho on·llne documents. 

e ...otl1erworllers can 
search for and relrieve 
documents. 

muhiple source . Asking rhcm ro check 
ye t anorher inbox is unaccepr:iblc. In­
stead, the )' rem hould rourc documcnr­
rel:ired mes ages ro rhc e-mai l y rem . 
However, ir is imporr:inr ro norc rhar rhc 
docu menr is nor arrached ro rhe mes­
sage . For a reposiwry ro maintain d:u :i 

r:indard full-rexr rcchnologics b)' con­
fi ning e:irches ro spcci fie am ibme . Thus, 
instead of hawing you all rhc do umcnr 
rh:ir conrain rhc war lse11gi11e and repair, 
rhe sy tcm can earch fo r 1ho ·e words in 
all documents of rhc rypc "Proced ure" 
rhar were :ipproved in the la r yea r. T hc 

0 Knowledge wor!lers 
compile re ports and 
statistical data Into 
so urcedocuments. 

fi) AWeb manager 
converts the source 
documents Into an on·llne 
rorma1, such as 11Th1L, and 
adds hype~l nks to other 
documents. 

Benefits: Simple to Implement 

f!) nie converted 
documents now 10 the 
Web site, where... 

Drawbllckl: The manunl.a>nvlll5lon process Is dme· 
consuming aod error·prone. and there's no OS$urance 
revisions IO source documents gel posted to !he Web 
site. 

9 AllOr!<·flow 
ena;ne 1111wes tllat 
~ment 

updateS h•PPtlfl 1n 

• ConvD!led 
clocumems now 
from Ille repository 
to the Web sate. 

realtJme. 



I TATISTICA (:u 11 0111otic:tl lr rnn fi~11rts it>d f for 11 1111/1111 :<'J5/1if [lnng fi le 
n:unes. t•tc. J nr ,I. I ) • A complete d:ua :mal~~i s '>'" 'Ill wi th 1ho11s:111ds of on­
'cn·t·n "' ' m111i1:1hk, prl'>erllatio11-4u:tli1y gr.1phs fo lly l 111q~r:u 1 • il wi th oll rrncc­
dor1'S • (~c111prd1cn,i\t' 1n111/ur1 support , 01.E (cl i£•nt :1ml ~rYer), UIJE. cus­
1orni1ohlcA11/0Tf(lk t<~•lh :1~. pop-up mL1rns • Multiple tl:ua-. rt'>UIL<· , :md gr-Jph­
11 i11Jm1 \\1th 1/nl11·gmp/J lutks • The i:U,:C'SI .le!!'\'tion of -.tJ1b1ics :md w:iphs in a 
,Jnglt· >T.Sllm; rn111prd1m•i'c implemem:i:ions uf: J:\plorJlOf) wchni11ucs 11itl1 
:W,·mn;J hru'ltin~. mulu-1111· ublcs \\ilh lunner; (pr=nu1fc111-11ullitr reports); 
nu11par.u1111nc.. <fNnlluuon fining; multip!l' n~lon; w111·r.il nonlinl"lf csti· 
m:uion. '1rp111"' lof:Jl/pmbit; i;ti1er.il .\.'\CO\',W l \.\U ll A; '1l'f'\\i-;c dbcrimlllllll 
anJi!>b. l o~· hnl':ir ana l!~I<: confi m1atof) /exp!orJ111f1' factor Jilli) b ; clu,1er 
:m.tl!">: nuhicltmm,lonol ra llng: c rnomcal corrdation; Item anal) ls/rr.llo· 
hili1!; rnrrc>pomlcncc anol) b ; suf\il".tl aml)~b; a kirRt >l'icctlon of ti me 
,cril'' 11101lcll11 Rfln rcc:is1ing techniqu es: stroctur:t l e11u:11lo11 modeling with 
.llrw/1• r:n r/11 ,1111 11l:11ions; :incl much more • On -li11c t'/1•c/rcmic ,l/111111nl with 
rm1111rchc 11sl1 c l111rocluc1io11s 10 each procedure :rnd cx:tmplcs • 11111cncxt· 
h:i,.·d S/111.< t1d1·/.w r cx pl'fl S)~ tcm • W'orkhook• 11 Ith rn11 hl11l c 1111/oOfJru 
documl'ntS (c.~. , gr:111h>. rcponsJ • E.\tcn.'1re d.1t1ni:uug1·mc·nt faclll ti (fast 
spr'"uhh"·1of un limillil c:ipaci ty \\i~1 long fnnnub\ /Jrti~·t11Ul· /Jrof1, .411/oflll, 
. 11110 - R1 ~~1lm~1/1'. 'Jlli l ·M"rt111'1~1fahl r -spcr"<I scmlllni:. arh·.u1o:d alpboard 1r• 
pon , llllEJml,, hnt li nk' IU WJph ·. rclati~nal mcrp;c. tl.11a 1cri0f'Jlion/clcanlng) 
• l'cl\\1·rful .17:17/l'f/CI/!me l:Ulb•t:lj;C (profcsslon:il tll'•'~lpllll111 l11\iroMlClll) 
"1tl1 nulm 01lt'r.Won.~. full llf'Jphia; S<!ppon, :llld im1·rf:tc to l!'.<tcmJJ progr.uns 
WU ) • ll:uch co111111.u1d Ltnb'll:tRC :llld edi1:1b!c macro>. Rc:.lhlc "tum-kc( :llld 
:tmom.won option" ctblom-designed procedurt'S C'Jn he :iddcd to 01YJ1ingt111/o 
T1ui: 1rn1 ib:1~ • .Ill output di pbycd in Scrollshcc1s' (d)l1:m1ic, c11>1omlnblc, 
prc>c111:11lnt1-11u:1ll1r t:ibks wi th inst:int !D, .\U, :ind muluplc gr:tpll•) or word 
pruCL'>-'Or->t)lc report cdllor (of unlimited c:tplcil)') 1h11comhincs tc'I and 
~r:ip lh • Extrrml'I)' l :i r~c an:il ys is designs (c.A.• corrctulun 111:11riccs up to 
.l!.(J(~h .ll ,IHJO, 1inu:tll r 1u11i 111i1eJ A.\Ol'A designs) • .lkg;tfill' M:m:igcr \\i lh up 
io 5!,00(11arl:1hb (8 .llh) per reco rd • Unlimited size of fil es: cxtemlcd 
("q11:uln1plc") prtd •lon; umu:uclwd speed • l~xd1:111gcs d:11:1aml gr-Jphs "ith 
utlwr applir"Jtlon, ' I; UDE. OLE, or :m c.\1ct1sire .<dl'Ctfon of nlc lmport/expon 
f.1niltit-> (tncl (//}/I(.' :tCCt<.< 10 \irtu:iJI\' :iJj dl ll h:L'4.'> :tn<I llllinfr.UllC r.ics) 8 

ll undr,·ds of l)ll"' of ~r-.1p hs. ind. f'Jiegurill'd muhlplt• !ll and .mgrJphs, 
1emaf) !ll.'J ll ~r.iph" ni11m pl o1>. iron;. and 11nlq11l' mu ltfl:in:lll' kg. ·I!)) 
~rJplb • l:1rili11cs In custom-design nc" grJph l)Jl<'> :md aild 1hem perm1· 
ncntl~ rn mrnu' or tuolbJ~ • On·= grJph nl'1o!l1Jr.ulon "i1h ad1'.lllrctl 
Jr.111mg toob (L'.g, <erulling aml cditin~ of rompll'< nhitt'b in J!x re:tl 1oom 
mode). compound (ne> ted) OLE document,, ,l/11/1//1/c1-<imph 1l11 loi.llyo111 
lf'bml, ll'mplatl'<, ' ftt'tl:I! dkcts, icon>, p:ige l:i) OUI cn111rn l for slirlt'S und 
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1·\1llor:11ion uf cl:u:i: c\l l'n>il c brushing tools 11ilh :1 11l111atlo11 , fi 11l11~. '1 1too1hing. 
01crl:11111~. ' ill'Ctr:1l 11l:u1c>. projt'Ctions, laycml rn111pr''"' lo11 >, markl'll >uh>e15 • 
l'rir.. $995. 
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search renirns a lrn nd ful of cnrric r:uhcr 
rh:rn a Ii t wi th hundreds of doc um ent 
name . 

Repos itories can add documents to a 
fu ll-text index as they arc checke ! in or 
via a ba t h job in off- hours to keep the 
index updated. The sea rch interface exe­

The problemwith this approach is that 
info rmation consumers can't use :i ll rhe 
power of the repo itory, incl udi ng arrr i­
bme earches or ecuriry. 1n rhe publish­
ing model, you often must bu il d anorher 
fu ll-re.Kt index using the content of rhe on-

By con necting :lit inrerfacc to rhc rcpos­
irory fo r viewing, the sy. rem let you cn: ­
ate muchof the nav igarion layc r on the fly, 
using the info rm:irion :i documenr knows 
about itself. In rh i · way, there is ign ifi ­
c:rnrly less work in on-line publishing, bur 

cutes arrributc searchc ;igain ra relational 
DB~ IS(RDB~ I ) and a word ·car hapinsr 
the full- text index. The sy. rem joins the 
two resul ts to providt: a granular approach 
to finding needles in lrnysracks. 

ED:\!Svcndors:ire combi ning thispow­
erfu l earchc:ip:ibiliry with Web interface 
ro reduce search-engi ne m:i intena nce 
fro m two (EDMS and Web sire) ro one. 
Two common EDMS search engi nes :ire 
those fro m Fulcrum :ind Verity. The f111! ­
rex t engines fo 11nd on 1hc Web, such :is 
OpenTex t, Exc ite, and AIra Vista, arc:i lso 
starting to appear in EDMSes. 

Pull It Together 
Armed with a bnsic undersrnnding of tin: 
core ED/v!Stechnologies, le t's look at pur­
ring rogcrhcr an infrasrrncnire ro m:rnage 
a Web sire. Tiu: biggest challenge lies in 
bridgi ng rhe g:ip between crearors of m:t­
te ri:i ls and consumers of informa tion. 

Three :irchi recrure :idd rc ·s this chal­
lenge: m:inual, publishing, and access (see 
the figure "Tlm:e Distribut ion Models" 
on page 76). The m:inu:i lmodel- the one 
used in most Web sires- provide :i way 
ro create documents, convert rhem ro ;m 
on-line fo rmat such as HT,\ IL, and pub­
lish them to rhc Web ire. The Wcbm:is­
tcr rece ivesany newcomcm and converts 
the e documents to the co rrect format. 
He orshe rhen po ts the documentsto rhe 
Web sire and adds hype rli nks ro and fro m 
the docu rm:nrs. 

Unfor run:n cly, the m:i nu;1I process is 
error-prone and time-consum ing. There 
is also no tracking or other type of docu­
menr conrrol, b<.:c:iuse no repositoryexists 
in rhi s model. Info rm ation consum ers 
mu st rely on th e Wd.l 111 :1s rer ro kno w 
that a source ducurnenr changed :rnd en­
sure rhat iris converted :incl plnc<.:d on­
line. This process is informal, and with a 
sire set of:inysize, ir usu:1ll >' brea ks down. 

In rhe second approach- the publish­
ing model- a reposit ory sto res, 111:111agcs, 
:ind controls documents. The publishing 
step in the proces cx rr:icrs document 
from the reposito ry :md pms them on rhe 
Web ite. This i :i b:irch proces , :ind of­
tcn the work-flow engine dri ves rhi: pub­
lishing step, so updateshappen in real rime. 
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line documi:: nr . This re.ul r in ;i duplica­
rion ofefforr,and bec:iu e rheon-linedoc­
11111cnts :ire detached from rhc rcposiro ry, 
rhi: :i tt ribures :ire nor avail able for e;1 rch­
ing. Neverrheles , this model can give rou 
a high degree of confi dence that rhe in­
tr:ini:r infor mation is currenr. 

In the acce model, all documents­
narivc :ind viewable-a rc sto red in rhc 
reposiroq1• The conversion process m:1y 
be :1u ro 111:ired, dependingon the tools you 
sclecr. lan y repos itory vendo rs have 
added a component to the repository thar 
:i i lows Web-based viewing :iccess ro rh e 
documents. From a user'sperspective, the 
browser seems robe looking at rhe Web, 
bur iris loo king into a reposirory. 

This new approach offers some advan­
tages. Users can eas ily drill down ro fi nd 
the inform nri on they need, bec:iusc the 
in rcrface shows nrrribme and hie rarch i­
c:i l n:larionships in the in fo rmation . T l1e 
complete search C•1pabi liry of rhc repos i­
to ry is usua ll y availablc in this model, as 
arc security schemes ro control who can 
:iccess secure documents. 

it requires rh:ir rcla rionshipsand anribmes 
be kept up-to·d:ice . Howeve r, there isonly 
one pl:ice to keep the infornrnrion urrent. 

Technical Considerations 
You musr consider three m:iin tcchni al 
is ucs before co mm itt ing to an ED~I S : 

hoosi ng the right computing pbrform, 
deal ing with network rh ro ughp ut, :ind 
designing the d:ir:tbasc. 

Plarform issues encomp:is · bo rh clic nr 
:ind se rver ch.:cisions. If yo 11hnvc a multi­
pbrform environmcm, fi nd out howclosi: 
rh c EDMS you're cons idl.' ring is to a uni­
fied code base . Dnn ' t jusr ask die vendor. 
Look :ir past release sched 11 k s across rhe 
platfo rms rhar matter to you ro sec how 
close product inrroducrions fo r secondary 
platfo rms fo llowed rh t.: prim:i ry pl:i rfo rm. 
With a uni fied code base, there should be 
onlyweeks be twern pl:trform shipmcnrs. 
However, with nonuni fie I code b:iscs, 
releases mighr rr:iil cach other by monrhs, 
and even then, all versions m :l)' nor in ­
clude rhe same fe:i ru res. 

Unti l reccnrl r, mosr reposirorr servers 

http:full-re.Kt


You Don't Have To Use 


The Elegant Solution 
You don'r have to use rhe brure force of a 
baseball bat- or dongles for that matter ­
to make sure only licensed, paying users 
have access to your softw;ire. There's a 
much more eleganr and cost-effecrive 
sol11 1ion: FLEX/111 from GLOBEtrotter. 

The De Facto Standard 
Fl.EX/111 is bundled in over $15 billion of 
insrnlled UNIX- and Windows · sofnvare 
products, making ir the de facto srandard in 
liccn c managemenr. And in 1995 alone, 
FLEX/111 was u ed to ship over S3 billion 
in sofrware licenses over the lnrernet. 
Th;it makes it the de facto standard in 
electronic commerce for sofrware, too. 

Even Works With Dongles 
If youstill want to u e dongle , FLEX/111 
igni ficmrl}' reduces the number youneed 

at a customer site by allowing low-cost 
dongles to be used as "network dongles," 
and by sharing dongles across diffcrcnr 
products. 

Your Customers Will Like It 
!nan independenr survey, users preferred 
FLEX/111 eighteen-to-one over ocher 
license managers. And all of us know 
customers really don't care for dongles. 
With FLEX/111, your cu romers 
benefit from: 

Brute Force To 
Make Sur 
For are. 

www.globetrotter.com 
for 
a 

FREE 
FLEXIm 

tor 
Windows 

offer 

14,000 · ­ ----­ --­ - - ­,,,.,,.,ofwt/cations using Fl£Xlm 

FLEXIm® • Floating licenses ­
allowing licen e 

11,1111 --­

4,000 --­-

1,000 ·----­

111f2 11193 199# 1995 

Key Features: 

f 

to be shared over 

a ncr.vork, while 

fai rlycompen­

sating the 

vendor with a 

higher price 

per license. 


• 	Fully functional evaluation software 
while thevendor knows the software 
will stopafter aspeci fic date. 

• 	Built-in license compliance ­
cu romers don't need ro bu}' expen ivc 
license metering uriliries ro verify they 
complywirh vendor license terms. 

• Installing software where it is most 
appropriate from a hardware 
or adminisrrnrion per pecrive, 
while prorecring your sofnvare. 

Windows, IJNIX andJava 
If your company develops produets on 
multiple platforms, you should know 
FLEX /111 runs on Windows UNIX and Java. 

For More Information 
Call us at 408-370-2800, email LIS at 
in fo c globetrotter.comor visit our 
websire at http: //www.globerrorrer.com. 
We' ll be happy ro arrange a demo and 
show you how ro make sure all your u ers 
arc licensed. 

C ircle 1 68 on Inquiry Card. 

\Vith FLEX.Im 

you can: 

• Limit software 


11se to licensed 

users 


• License software 
i11 new ways 

to gain new markets and customers 
• Leverage the foternet and CD-ROMs 

to increase sales while reducingselling 
a11d 111a1111fach1ring expenses 

• Reduce the cost ofproduct eva/11atio11 
programs 

• Significantly reduce the use of 
expensive do11gles 

Ask about our white paper on 
Electronic Commerce 
For Software 

GLOBEtrotter 
Electro11icCo mmerce 
For ofrware" 

h11p :Jf\\"~'"gloll!; trottcr. om 
Email: i n fo~i globcironer.com 
Telephone: 408-370-2800 
Fax: 408-370-2884 

FLJ..Xlm i~ ,, : ri-;NctC"J lt J derttll' l: Jnd "' Elt.1wnic 
( (m1mi:r... C' for Softw.-:i r<"'" is~ ~raJf'm.lfl: of 
GLOB[Jn,ln Su t"'-JJc. All oth.:'1 tnd:'nurlii1rf 
1he r rnJ'IC'f! )" of thei r roJM'CTn e DWnitrs.. 

http:globcironer.com
http:http://www.globerrorrer.com
http:globetrotter.com


Managing Data A Blu eprint for Managi ng Docum ent s 

ran only on Unix, br:causc ir offered rhc 
ncce sary processing power ::ind ecuriry 
guarantees. ow, rhc avail::tbiliry of Win­
dows NT means rhar rcposirories don'r 
have to be confined to Unix to retain the 
necessary feature for an EDMS sysrem. 
However, before you choo can NT re­
lease rhar repository \'Cndor h:we or will 
soon ship, con ider wherhcr the sy rem 
an scale enough ro m:H h rhe growrh 

demands you expect for your organiza­
rio n. Find our if the se rver :.pp licarion 
r:.kes :1dv:1nrage of symmetric multipro­
cessing (SMP) machines. 

Repository database · can be rebcional 
or objccr-orienced. Toda)', mo r sysrems 
use rhc RDB~IS becau e of its srabiliry and 
performance. However, objecr-orienred 
DIH·..ISes might replace rhcm in the com­
ing years. Most EDMS vendors support 
onc or more of the fo ll owi ng: Oracle, 
S)1basc, ln formix, and SQL Server. 

Choosing a Solution 
A number of tool claim ro help manage 
your Web sire. You can categorize them in 
thcse groups: sire managers, \Xlcb servers, 
and compound-document mam1gement 
tools. 

Sire managers help Webmasrers moni­
tor a si re. They check link , loc:. re o r­
phaned fi les, and su mmarize u age. These 
prod uct also provide a graphical repre­
scnrarion of rhe sire. Some even provide 
authoring roo ls. Too ls in rhis catego ry 
include Adobe SireMill, AOL Press, and 
Microsoft Front Page. 

Web se rvers :.re conti nually adding 
more features for document manage­
mcnc. However, rhe most sophisticated 
management capabiliry you' ll ger our of 
roday's Web server i a basic check-in / 
chcck-our funcrion. Th is capabiliry is 
weak on ecuriry and can 'r hand le mulri­

mcnr m:magemenr rool. 
Thc mosr promisi ng conrenr manage­

111c1H roo ls co me from rhc rraditiona l 
compound -document vendors, s11 ch :.s 
Documenrum, lnrerleaf, Opcn Tcxr, PC 
Docs and Saro . Over the pa t 18 months, 
:.II the c companies have revamped their 
tools to ler chem run over the \ ' cb. In so 
doing, th ey h:.ve shifrcd from rhc pub­
lishing modcl ro rhe access model. 

Diamond Head 
f!I hardson.TX 
QP0-428~6667 

912-479-9206 
hllp://www,dhs.rom 

Dtm1mt nt1un 
Pleasanton, CA 
888-362-3367 
610-226- 9421 
hllp://www.documcntu m.com 

Excite 
MountainView, CA 
41 5-934-1200 
http ://www.excltc.rom 

WHERE TO FIND 

FllcNct 
Costa Mesa, CA 
800-346-3638 
714-966-3400 
hnp://www.fllc:nct.rom 

Fulcrum 
Ottawa, Ontario, Canada 
800-306-2 706 
613-238-1761 
hnp://www.rulcrum.rom 

Open Text 
Waterloo, On!llrio, Canada 
800-607-5777 
519-888-7111 
htlp://www.opc:ntu t .com 

PC Docs 
Burlington, MA 
800-933-3627 
617 -273-3800 
http://www.pcdocs.com 

Saros 
Bc:Jlc:vuc, WA 
800-827-2767 
206-646-1066 
http://www.iams.com 

V rity 
Sunnyvale:. CA 
408-641-1 600 
htlp://www.vcrity.rom 

pie ver ion o( document bur for a small 
HTl\ IL-only document ser, this alternative 
is helpful. However, organizations char 
need ro manage native documents, work 
now, or rhe rcl arionships in ;1 compound 
document hould consider a full docu-

StandardsWill Shape the EDMS Future 

A
s with sny emerging industry, standards are vital to the successful growth of the mar· 

!let. Standards important to Electronlc Document Management Systems (EDMSes) fsll 


Into two categories: interoperability end content-format standards. 


lnteroperablllty 

ODMA: Open Document Management API is a set of interfaces between desktop applica· 

lions (e.g., Microsoh Word) and documentmanagement clients, allowing access to a repos· 

llory without running another application. 


OMA:The Document Management Alliance is working toward a·setof interfaces between 
document man11gemenl servers, so users can access all repositories in an organization, 
regardless of the vendor who supplied them. 

WfMC: TheWorkflow ManagementCoal ition is a multlpart specification including acom­
mon reference model and communications standards between work-flow engines, reposi· 
torles, and mail systems driving toward the concept of the universal inbox. 

Content Format 
SGML: Standard Generalized Markup Language is an ISO standard for creating platform· 
and appHcation·independent documents. In SGML, 11 document is divided into three parte1 
the Docum1mt :rype Definition or structure, the content, and the formatting. SGML enables 
'lntelligentr documents-ones that know of themselves by etn.icture and attributes. It also 
elmpllliee Information exchange between organizations. 

HTML: Hypertext Markup Language is a subset of SGML, but it has evolved into a stan­
dard of ite own. It Is the standard format fo rWeb documents. 

Where the \Xleh sire is borh rhc means 
an d rhe !!IHI, there may be another :ip­
proach. Documcnrnm designed Right ire 
ro nwn agc rhc conrenr of \Xlcb sircs. Ir 
can auromaticall )' move an enti re sire inro 
a reposiror)'· Thc rcposirory is then con­

figured ro add amibutes securiry, work 
flow, and sc:.rching capabili ties . 

Once rhe system is configured, you can 
rework sr:iric pages to contain queries and 
bri ng chcsc page to life. The user would 
never sce tlu: EDl\ IS, bur uddenl r every­
thing i. um.:11t, and u crsscc information 
relevant to thcm. Most inrcrcsring, Right ­
Sirc can manage hypc rlinks b)1 rrca ting 
rhem as anorher information type. 

As inrranet s grow and marure rh is )'car, 
many organizarions wi ll be looking for 
ways ro reduce the: expense of m:maging 
these miss ion-crirical document cts. 
Ad ling :Jnothcr Webmaster to the IS pay­
roll cercainl)' i ·n't rhe be r answer. Do u­
mcnr managcmcnr can clean 11p after 
and help IS organizations cope wirh the 
largest rcvolu rion in corporate com pur­
ing, rhe intr:mcr. llJ 

James Boyle is 111a11agerofelectronic document 
so/11tio11s 111 RW'D ·1eclmolagies, "syste111s·i11tc­
gratia11 111d co11s11/ti11gcompa11y i11 Col11111bi11, 
Alt1ry /,111(/. Yo u c11 11 contact him at Jboy l e 

@rwd.com. 

http:http://www.iams.com
http:http://www.pcdocs.com
http://www.excltc.rom


Cheaper Computing, Part 2: 


PCs Strike Back 
Microsoft and llltel are defending their turf against 


NCs with Zero Administration and NetPC. 


By Mike Hurwicz; 


t's war. erwork computt:r. (NCs) rhrearen to over­
run the PC world with low-cosr, capable machin es 
that don'r need Microsofr Window or lnrt:! proces­
sors. lvlicro oft and lnrcl nre launching a ounrcrar­

t:ick. Their weapons include new rechnologies to im pli fy and 
reduce the costs of PC owner ·hip. Plus, rhey arc adopring some 
of the attractive features of s, such as .J ava fun ctionality. 

The network com purer 
could reduce rhe total cost of 
ownership (TCO) for com­
pmer y terns. Thar's impor­
tant, a we di scussed in l:tsr 
month 's co ver story. N 
could nl o liberate org:iniza­
tion s fr o m the Microsofr 
Windows/Intel stranglehold 
on per onal computing. Al ­
though NCs probably won't 
repl:icc many Window PCs, 
Microsoft began a two-prong 
campai gn lasr Ocrober ro 
march the NC's TCO benefir . 
One prong is the etPC Ref­
erence Platform, a specifica­
tion for a new Wintel PC. The 
orhcr prong is Zero Admin­
isrrati on for Wind ows 
(ZAW), an initiative promot­
ing entral ized, auroma red 
management for deskrop . 
Microsofr will build ZAW 
capabi lities into Windows NT 
and , ro a lesser exrenr, into 
Windows95. 

The biggest cost as ociar­
cd wirh owning perso n:i l 
compurcrs is support rime 
(sec th c fi gure " Real r e 

osrs" on page 82) . U ers rend ro creare problems by in:idvcr­
rcnrly deleting rhcir system files or changing con fi gur:irion ser­
tings, requiring tech support, or the nearest geek, m spend rime 
fixing rhe problem. The Nctl'C minimizes opportunities for 
users to go in and modify rheir system configur:i rion in rhe fol­
lowing ways : 

• o cnd-u er expansion lot 
• Lockable ca c 

• Local hard di k only for caching; users' ability to in tall or 
modi fy program · i · limired by ncrwork sc uriry. 

• ~vl ighr not have loca l fl oppy or D dri ,·e; ofrwarc in tal ­
larion or upgrades rake place ar the crvcr. 

Because users can' t chnnge rhc hardware or sofnrnre on fig­
uration, IT srn ff can ensure tharall version of opcraring systems, 
DLLs, and applications sofrwnrc arc identica l. Jn fact, the snmc 

cxacr shared fil es can go to 

each NetPC when th e 
machine boots. If that level 
of homogenciry is not de ir· 
able, rr staff can easi ly keep 
tr ack of whateve r differ· 
cnccs rhcre are, since they 
make rh c change s rhem ­
selve s. Incr eased homo· 
gem:iry ;rncl predictability 
nrn ke co mputers casicr­
and chea per-to trou· 
ble ·hoot, upgrade, maintain, 
and swap. 

The "Sys tem Requi re ­
ments fo r etPC" rnblc 
(page 84) li sts th e recom · 
mcndations rhat Microso ft 
ct fo rth b t October. ~vl ost 

of th e fearur cs imply 
de cribe a minimal desktop 
ma hine fo r ru nning \Xiin­
do w NT or Windows 95. 
Sti ll , th t: re will be a rnngc of 
NctPCs . The low-end 
machines will have 100-MHz 
Pcnrium processors and 16 

MU of RAM. Hi gh-cn d 
nuc hincs will have rhc 
fas tc t Pcnrium Pro proces­
sor avail able atrhe rime and 

64 ~~ B or more of RAi\I. So when the spec says 111i11i11111111 , rn kc it 
scri ouslr. Don't assume rhar a err has to be feeble. 

The NcrPC BIOS wi ll support Plug and Play, allowing auto­
matic device configuration. No more manually configuring 
hardware, scrting switches, or running separate insrall arion 
urilitic . All Nl!t l'C devices should support Plug and Play, includ­
ing inrcgr:i red dc1·ices such a nerwo rk ca rds and cxrc rnal 
devices (e.g. rnpe drives, removable medi a, CD drive ) :innched 
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Network Integration PCs Strike Back 

to rhi: Universal Serial Bus (U 13), 
FircWirc, or orher pons. Although u crs 
have had mixed expe ri ences with Plug 
and Pla y, many problems srem from 
devices that do nor support thi: Plu g 
and Pb)' stand:1rd. The etP should 
minimize those problems. 

Central Control-
with Options 

ore rh ar rhe erPC case is lockable- nor 
sc :-1led-to keep users from mucking 
ahout in idc. Yer despite no end-user 
exp:w ion !ors in a NetPC, there m:l)' be 
upgr:Jde options, such as memory exp:rn ­
sion or :1 lnrger hard disk, rh ar require 
opening rhc box. In fact, the guidc lin c · 
includc an oprion:il floppy drive :ind CD 
pl:-1yer. Most of rhe discussion about the 
NetPC h:-1s assumed no local removable 
storage. Howeve r, because rornlly disk­
lcss PC have proven unpopular a Imo r to 

rhe poinr of extinction, lic rosofr and 
Im el arc hedging rh ei r bers in defining 
local removable sto rage as an op ti on. 
\\/ith Neri' s, IT sraff, nor end 11 ers 
w1lllld rypic.11!)' perform th ese kinds of 
upgrades. 

Users won't be able to connect devices 
incorrccrl y because ports 1vill be fow nnd 
casy ro di ringuish. Nore rhat the guide­
lines dcvcloped in October do nor mcn­
rion srn nd ard seri nl or parnl lel ports. 
These will be optional, according to Phil 
Holden, produce manager at i'vlic rosofc's 
Personal Business Sysrems group. "In all 
like lihood," says Holden, "srand nnl ser­
ial and parallel ports will give way ro US B 
nnd Fire Wire over rime." 

Evcnruall)', USl\and FireWire will prob­
ably offor ns many expansion options as 
current slots do. However, rhis does nor 
have co open up possibiliri es for end­
uscr cxpan ion of rhe NetPC. NT already 
provides rhc :ibi li ry ro mrn off any port. 
Wirh ZA\'I/, ir will be possible ro configure 
or di :ible pores remorely and cemrnlly. 
Unforrunarcly, Windows 95 does nor pro­
vide an elcganr and snfe method for dis­
nbling porrs. 

The machine-readable unique ID will 
be in rhe 11105, much as a MAC addn.:ss 
is in an Erhc.:rnerchip. T he unique ID will 
aid in functions such as invencory and 
auromaric sofrw:ire disrriburion, making 
it c:isy for central programs ro idenrif)' 
each m:ichine. Toda)', cenrrnl mnnage­
mem sofrwnre rypi ally u es a number of 
different clues ro esrnbl i ha machine's 
idcnriry. For insr:ince, Mjcrosofr's S)'s­
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Real PC Costs Start After Purchase .. . 

21% 
Deploy hardware 

and softWare 

... with Wasted End-User Time the Big Item 

NetPC and Zero Administration for Windows are both aimed at 

cutting costs stemming from PC configuration difficulties. 

rems Manngemenr ervcr (S~I S ) use a 
co mbin atio n of the machine' s name 
(configurable in software ar rhc client), 
the NT domnin, nnd rhe MA address of 
th1; nerwork card. If n user cha nges rh e 
machine name bur rhc dom:iin and MAC 
;1ddress remain the same, . MS crosses its 
fingers nnd assumes it 's sri ll dc:ili11i; wirh 
rh e same machin e. A uniqu e ID in the 
BIOS will eliminate such gue swork. J\ 
unique ID could be u cful in or lin;iry 
adapr:iblc Windows I' s as well , Hol len 
nott.:s, and ir m:iy be ca ier for BIOS man­

ufacrurers co include rhc fe:irnre in nil 
future chips. 

The erl' rcquiremc: nts lisred in the 
rable nn: a guideline for :i complete spec­
ification. Ar press rimc, Microsoft, lnrel, 
and PC manufncrurers hoped ro agree on 
a complete spcc ifi carion . In that cnse, 
rh e first Nc rP · co uld Sta rt ap pearin g 
around the middle of this )'ear. Manu­
facru rers who have committed to pro­
ducing Nerl'Cs include ompnq, Dell, 
Digir:il, Gnrewar 2000, 1-Iewlerr-Pacbrd, 
Packard Bell, NE , and Texas ln srru­

http:rypic.11


P C s Strike Back N etwork Integrati o n 

Central Administratien a Plus 
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Even if most files sit on servers, 
it is inipossible lo run some 

programs from a local machine 
unless you run a local inQ!allation 
program," says Greg Scott, IS 
manager for the College of Busi· 
ness et Oregon State University. 
l/v'hen th.ere is an ilj)pl/oation·relat· 
ed problem with such programs, 
techsupportpersonnel often have 
to reinstall at the workstation.Thia 
can be quife an involved process. 
Forinstance, Wordhas eight IQ 1 O 
file locatlons you must set 
because the defaults are not cor· 
reot forCollegeof Bua1ness users. 

"It is a constant source of irri· 
talion for us that Microsoft 
requlressomuchoftheiraoflware 
to be installed locally," says Scott. 
"This whole area is a really bum· 
ing Issue for me, irrespective of the 
Network PC hardware platform. 
I've never believed that lechno(o· 
gy should constrain what users 
can do. I don't think that people are 
untn.111tworlhy andyou have to lock 
things down because of that. 
Hardware llmitalions don't inter­
est me,but central administration 
Interests me greatly: 

NT Work.station 4.0 introduced 
user profiles that allowed roving 
users to have aconsistent sys.tern 
environment, such as which:appli· 
cations appear on tbe Windows 
desktop and which devices are 
available. However, lheseversions 
of Windows diB nol'a,ddrssa eppl~ 
cation configuration issues. 

"The vast majority of our users 
ere r.overs,• says Scott . "fhey 
spenc;! a little while working in1tle 
office, a while in en electronic 
oleasroo;n-In a sJudenl lab, In a 
faculty lab. They might be on four 
different machines in the course 
ote day. We wantthem to be able 
to see the eame desktopand tool 
aetting9, including access to files. 
Every time auser logs in on anew 
machine, Windows want.a to cre­
ate a local profile. We aupport 
Q500 business students plus 
enot"er two· to three·lf\ousand 
n_pnbusi(less stu~ents. UnderIhip 
scenario, I'm looking et a couple 
at thousand profiles per madhine 
elaminim1J111.Instead, We have lab 
assistants that clean the profiles 
off local herd drives once aweek. 
Thl11 is prQ_gress?" 

"Microa<>rt actually seems to 
have regreaaedin thisamain recent 
years~ Scott notes. For example, 
you used to be able to Install 
Mlcro8ortGffiCeappJlcatlona, such 
as Word, entirely on the server, he 
saye.Now that is imposalble, with 
the result that the College of Busl· 
ness spends tens of thouaenelll of 
dollars a y.94r In support costs to 
updetedri-Jeraendthetikeon eveiy 
PC. In additlon1 it is much more 
difficult to protect focal diake from 
viruses. At onp point, th11 <W>llage 
of Business was seeing 600 to 
600 new infections aday, moetly 
varienle of the Word macro virus, 
the conceptvirus. 

Local Installation also e11ts up 
disk apace,a serious problem for 
Scott, who hesto support a num· 
ber ol older 486 machines with 
200,MB hard cllaks. In lebst local 
Installation allows students lo 
change the aonfigu~onof a pro­
gram, so the next user finds an 
unfamiliar environment. This 
became a serious problem for 

Scott wiih the Aooesa detE1base 
In Office 95. ~we struggled with 
Access end finally became con· 
vlnced that we hed1o gp to:a local 
inetallatlon,• he reo~lls. "It was 
the bJggest disaster I have ever 
seen. Students changed settin911, 
and ii was absolute oheosr 

wwe have some really brig/it 
lndividu11ls h11re,and we ell strug· 
glecl mlghtlly to get Mlorosoft's 
FrontPage Web-authoring appll· 
cation to work from a ne,twork 
installationi says Socm."The,con· 
senaus we reached la that you 
can't do it. I have 26 copies of 
FrontPage on a shelf, and I am 
goJng lo throw It away. I am not 
going lo s4pport IPcal ln111aUa,tlons 
of this produce 

Along withsupport snafus. rov· 
Ing users have problems when 
configiJretlon information resides 
on the local machine. In practice, 
people mayhe\le to work from their 
own machines toaccess the prop­
erdevloeet defaultdl(ectories, and 
files. Windows 96 and Windows 

NetPC Cost vs. Customization 


Alf PCs 

Workstation PC 
(includi n~ laptops) 

NetPCs sit between t ermin a ls and standard workstation PCs, 

in both cust omiza t ion and total cost of owne rship. 

menrs. Even once the first Nctl'Cs appear, 
th e spec could change based on market 
reacrion . M o reover, some key charac­
teristics of the NetPC may actually be cus· 
tomer configurat ion optio ns. For in· 
stance, the N etPC guidelines say char the 
local hard d i k is only for local caching. 

However, th at is likely robe a configura· 
ri on option ra th er than a requirement, 
Holden ays. 

A Better NC Than NC 
Mic ro ofr is tq•i ng ro srea l rhe C's 
thunder by a lso incorporating j ava and 

Internet srandards inro \Vtndows . There 
a rc o the r so lut io ns, such as th e Cirrix 
cli enr, that a ll ow NCs to ru n Window 
appli c:Hions. Thu s, the C and the ec­
l'C may not be worlds apart fu nction al­
ly. Rather, th e C will be more J ava­
optimi ze d , whil e th e Ne t l'C w il l be 
Window -o riented. Th ere arc a lso NC­
likc so lut ions, such as the Wyse Win · 
Term , that ru n Wi ndows app lica ti o ns 
throu gh remo te presentati o n technol­
og}', and they run J:wa, too (sec the fig · 
ure " M ore Flexibl e Than Java?," page 
88 ). O n e advantage o f Nc tl'Cs over 
NCs and WinTerm- like d evices is that 
you can reconfigure NetPCs to run a 
stand-a lon e machines, so th e)' can fun c­
t ion even if the ne two rk is clown. NCs 
and WinTerm-likc mach ines :ire both 
fund am cnrally network-dependent. 

The Ncrl'C will cost more ro adminis· 
ter rhan the NC, accordi ng to Neil Mac­
Donald , research director in network 
computing for th e market re carch firm 
the G a rtner Group (Stam fo rd, CT) . 
Compar ed to :i typical Wi ndows 95 
worksrat ion today- wh ich costs $9784 
annua lly, including capital co t and sup­
port, :iccording to the C armer Group-
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Who Needs aNetPC? 
Fadllty-bound task wortcen 

Mobile task wortcen 
4.4% 

Office-bound IUPP!>rt 
knowledge worken 

Offlc..bound 
profealonal 
knowledp wortcen 

Mobile profelllon1I 
"8owledge wortcen 

Network Integration PC s Strike Back 

a crPC wil l cos r 26 percent le ro 
administer. But NCs wi ll cosr 39 percent 
Jes ·, while Win Term· ry le solu tions wi ll 
co r 3 I percent lcs , according to Gart­
ner' figure . 

lnrercsringly, the Ganner Gruup csri­
marc that by implementing exi ring besr 
practices in ccncrali zed and auto mared 
m:magemenr of deskrops, orga nizations 
c:m :we 25 percent roday, with no change 
in their desktop hardware wharcvcr. "The 
NetP is ba icall y a phy ical embod iment 
of be r practices "say MacD nald. ' It' 
mandatory be r pracri c ." (Sec " ctP 

osr vs. Customization" on page 83. ) 
The cost of migraring from Windows 

to Java i not a facror in Garmer' calcu­
latio ns. Thar cosr wou ld be a ki ller for 
heav ily \Xlin !ows-oricnred enviro nments. 
" If •ou're an all-1\licro ofcen vi ronmenr, 
then you should look at erl' ,"say 
Mac Don ald. "Th e N doe sn't make 
en c." 

armer' numbers reprc enr average . 
The NetPC may be much more va luable 
for ce rtain kind of u ers and app lication 
th an fo r orhcr (sec "Who ceds a Net· 
I' ?"). Microsoft says the Neri' · rargcrs 
ra ·k-o ricnre I u ers who do not requi re 
the ncxibiliry :md expandability of rhc rrn­
dirio nal r . In other words, li ke rhe , 
rhe etPC i bcsr for people per arming 
repe titive inglc-u er ta ·ks or erver-ccn · 
rric groupw;ire-oricnrcd functions. 

Me age r::ik ing order fulfillmcnr, cus­
tomer service, invoice proces ing, insur­
ance claims, airline rcst:rvations, and oth ­
er t)•pcs of procedure-oriented work can 
all easil)' happe n on a ncrwork comput· 
er, snys MacDonald . 

Users Just Want 
to Have Freedom 
On rhe other hand, for general-purpose 
om puring, the Neri' i unli kely to rake 

Only a small fraction of all current PC users are good candidates 

for rival network computers, Microsoft says. 

the world by rorm. The same reason that 
rerminals are nor terribly popular apply: 
The rypical u er want the maximum in 
power, freedom, and Oexibiliry. The main 
idea of the NetP · i ro constra in users. 

"The NetPC may be better for rh c JO, 
but ir' nor bcrrer for encl use r , • ays 
Da vi d Folger, program din:ctor for rhe 
workgroup com puring srratcgie ervice 
at the •lera Group con ultancy ( tam ­
ford , 'T). " In many comp;inies, the JO 
would end up gc rring hung by a lamppo t 
for tr ying to take use rs' flopp y drives 
and Ds away." 

Many l'C ad ministrators would agree. 
' Ourll'er rarat lea rupwithrhel peo ­
ple as far ::is whar rhey wanr, if nor :1 hcad 
of rhem," says harlie Eberl y, a senior net­
work engineer at Uno al (El Segundo, 
CA), a Fortune 500 oi l ompany. '' [ think 
Neri' s :lre probably too li mited for most 
ofouru ·er ." 

"Even for terminal replacement," ay 
Bruce Barnes, an IT strategist with Uno ­
cal "at thi point, the company would be 
more likely rouse a real computer than a 
NerPC." 

The Ncrl'C is also unsuitable for road 
warriors, who need Ii connected opera­
tion to work on airplanes and in horcl lob ­
bies . Th e N crP i cra nk y abour low­
pced line , too, o it' not u ually a good 

choice for working from home or from 
hotel rooms. 

Security and Directory 
Infrastructure 
"Ir will probabl)• be a few years before net­
work-based technologies such as Java and 
J\criveX arc really secure," notes Folger. 
"For now increa eel downloading from 
rhc nerwork means increased exposure ro 
vi ruses." 

Ju t a cri tically, the NT directory, which 

Minimum mioroproceBSor: 1OO·MHz 

Pentium or qulvalent 


• Minimum system memoiy: 16 MB 
• Internal hard disk for caching 
• External koyboll(d connection 
• External polnting·devices connoctlon 
• Display adapter minimum resolution: 640x 

480, 8 bytes Pl!' pixel, VGA-compatible 
• Support one of: 1O·Mbps Ethernet. Token 

Ring, 28.8 K·bps modem, ISDN, T1, or ATM 

• Eadh bus and driver comphos with ourrent 
Plug and Play epeoiflcatlone 

• Unique Plug and Play device IP for each sys· 
tam device and edd·on device 

• Devices and buses support hot plugging if 
using Universal Serial Bus (USB), Ar Wire, 
PCCard 

• User protected from incorrecily connecting 
devices 

• Mmlmal user interaction n oded to !llst n 

and conflgµre dev[ces 
• Device driver and Installation meet Windows 

and Wmdows NT s1andards 
• Audio 
• Machine·readable unique ID per meehine 
• Audible noise quieter than 35 dBA 
• PC case JS lockable 
• No end·user expansion slots 

Options: floppy drive, CD·ROM, PC Oard, 

Universal Serial Bus, AreWire (1394) 
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BASF PROTECTS MORE. 
All orer theworld, more del'c l opc 1~ arc choosin!: to protect theirsoft1~~ 1 re against pi racy.They' re protL'Cling 

more pnx.h1w;. on more platfonns, wi th beucr protection - andselling more as :I !'\!SUit. And more of 

thl!le dcrc lopc~ are protectingwith llASP. Why? lk'Cat!SC I !ASP o!Tc~ mo re scc11rlty, more rcliabi111y and 

more features than any other pro<lnct on the 11wkct. HASP supports ~1c most advanced platforms, 

including\X'in i\T, \\'in95. \X'in.)ls, \\"in 3.x, OS/2, DOS, :-.l ac OS, 1 EC, UNIX and IA.'/'. To learn more 

about how you c:in protect hcucr - and ell more - call now to order your llASP Dcl'eloper'. Kil. 

HASP Packs 
More Into Less. 
/:Jased 011 ajidl-cuslom ASIC, 

HASP packs lbe mos/ advanced 
1-800-223-4277 prolection into the smallesl key in the world. 
www.aks .c om 

Horth Amorlca Aladdin Knowledge Systems Inc. T ..J 800 '223-4177. l l l SM·567R, F::u: 212 ~M · .\H7, l!m:ill: h ;u.p~:lio{i.(> ul iak:s com 
lnt 'I Otfl ce Aladdin Knowlodgo Sysl oms lid. Td • 97! 163t-2lll. r:i.\ • ?~l 3 537-~ 196. t:m:ii l h2..'Ps.:J.le$1(il :i.JnCl1rn 
Germ1ny FAST Soflw ue Security AG Tel · ~'I >IJ 89 -i~·:J .37, fiu •"9 1(9 &9 ?-!1 -40, f.nu 1! 1nfo<f'fm-11r;ck 
UX Aladd in Know1adgo Sysle.ms UK Ud. Td- · ·H I S! 6.!!·~. fl1 · ·h J7 H li!l ~6'!. lm.111 ulotiiJ illn cu ukl1r4'1]1]111 
Japan Aladdin JapJn Co., Ud. Tel • l i 1td iO-f llJ1, rn .. ~ 1 Hf•<'> 11 , £maU i-"n ~Jn co ip 
Benelua Aladdln SoflWaro Securil)I Benelux O.V. nl dl 64X ~-4 4. , fu· • 31 l 6H 19'.'l l. F.nu.il. 2lsddm(ihrod1txuu nl 
fnmce Ataddln Ft1H1ca SA Tel. d1 I 41 ·l7·70 ·W. f :u: d\ I ~I \7·7019. l~mall 100622 lS2J GJcnmpustn"toom'/1Je Professio11al 's Choice 
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Network Integration PCs Strike Back 

stores all rhc information about each PC's 
hardware and sofrwarc configuration, 
may itself hold up Nerl'C/ZAW implc­
mcnrarion, at least in rhc shore run. The 
NT directory today is adequate for mid­
ize organizations ro centralize all their 

desktop management functions, norcs 
MacDonald, bur ir doc not cale up to 
enterprise networks. 

One strategy for getting around rliis 
limiration is ro manage only NetPCs cen­
tral!)', ar leasr nr first. In the long run, rhe 
solution will be the Active Directory that's 
coming wirh NT 5.0, promised for the sec· 
ond half of rhis year. That is one reason 
why Microsofr promise ro deliver full­
fledged ZAW only with NT 5.0. Most 
estimates nre that within a year or two, 5 
ro 15 percent of the boxes running Win­
dows may be etPCs. 

ZeroAdmin 
A PC that the user cannot manage has to 
be centrally manageable, so Microsoft's 
Zero Administration for Windows is crit­
ically important to the ct PC. But ZAW 
is nor exclusively for the NctPC. In fact, 
ZAW will find wider use with ordinary 
adaptable or fat PCs than with thin Net· 
PC client . 

ZAW includes three main capabilities: 
I) aurornatic system upd:ne and applica­
tion installation; 2) persistent caching of 
dara and configuration information; and 
3) central ad ministration andsysrem lock­
down. /vlicrosofc will deliver these capa· 
bilities in varying degrees in future ver· 
sions of Windows 95, NT Worksrnrion, 
and NT Server ( ee "Three-Year Owner­
ship Costs" ar right). 

Windows will be ab le ro boot in a min­
imal network configurnrion and check on 

C111tegol'tu 

Operating system 
Mobile support 
Applioatlon11 
Development tools 
Device support 
Device model 
Manufaoture111 
Networking 
Av111lapillfy 
Printer support 
ScalabHlty 

PCs vs. NCs 
PC Network Computer 

--------· 
Windows 
Excellent 
Over100000 
Many choices 
Thousands 
Windows 
Over2600 
Choice 
Now 
Thousands 
Ex~llent 

Three-Year Ownership Costs 

$3(!,000 .----------------------------------. 

$25.000 

$20,QOO 

$15,000 

SlD,000 

$5000 

$G 
Mldlnl.t Whim 115 Wiadm HT 

Clplbl COlll • Am*lltlntlon ·T~~ . fn4.U1•0pentlo111 

NT systems cost about $3000 less to run than 3.1 systems (over three 
years), largely due to features that Zero Administration will bring. 

the Internet or your intranet for updates 
of system components, device drivers, 
applications, or even the whole OS. ff 
there is an update, rh e sys tem would 
update it elf wirhour user intervention. A 
history of the system state will reside on 
both the workstatio n a nd the server. 
This makes ir possible ro rerurn a work­
srarion ro irs last known good state despite 
any errors that may occur ar che work· 
srarion, on the network, or on the server. 
For instance, if an application upgrade 
fails, the workstation can roll back to the 
previous version. 

Storing clienr dnra and configuration 
information on rhe server allows a truly 

Proprietary/lnconipalible 
Requires optional equipment 
Limitttd/ lncorru~atlble 
Limited to Java 
Proprietarylincompatible 
None/incompatible 
Few 
Requires high·apeed net 
Limited 
None 
Poor 

network-centric architecrure for Win· 
dows. Today, Windows applications typ­
ically store state and configurati on infor­
marion in the local registr y. Often, a 
significant number of file reside loc::i ll r 
by default as well, even for a network 
installation. "With Office 97," complains 
Unocal'sBarnes, "one ends up with 20 lvm 
of oftware on the hard disk even with :1 

network install. Until recently, the vision 
of the average Microsoft programmer 
didn't extend beyond the C drive." 

ZA\Y/ will permit sta teless client s rhar 
get nll their configuration information 
and data from the server when rhe)' 
boor. Srateless clienrs make it poss ible 
for use rs to move from ma chine ro 
machine and see exactly the same envi­
ronment wherever rhey go. In ad lit ion, 
caching clienr in formarion on the se rv­
er facilitates recovery for foiled software 
updates. 

Central ndministration :ind ystem 
lock-down permit Windows to hide 
devices, such as the floppy Jrivc, hard 
disk, and CD-ROM drive, from users. In­
stead of individual phy sica l srorage 
dcvi e , each per on will see a ingle vir· 
rual drive rooted in their home din:cro­
ry on rhe server. Jn addition, access con­
rrol li sts (ACLs) can secure critical 
software resource such as S)'· rem files. 
Thi:: administraror will also he able to 
specify which applications each user cnn 

BG B Y T E MA Y 19 9 7 



_________ ___ __ __ _______

This means you can run many of your VAX anJ MOTIF applicar inns on 
rhc same hardware that runs Microsoft Excel or Word, Oracle, Adohc 
Phutoshop; plu- engi neering ;md graphic applica tions such as Pro/ 
Engineer, ~vlicro tat ion, AuroCAD, ofrimagc and Lightwa\'c. 
Plu , Digita l's FX!32 mnkcs it po · iblc to run 32-hic WI 95 
and T applications on the Alpha. Over the las t 15 
years we have designed systems for thousand of 
ati fied customer including many pre tigiou in ri­

n1tion . Our technician · arc 1:xpert at configuring the four 
Alpha perat ing y rem we upport. 

Sy tem Performanc 
M icroway under tan I the importance of 
balancing fast CPUs wi ch equally fa st 
caches , memory and peripherals. Microway's 
excl usive 2MB SRAM 
cache, Ced by a 2 -bit 
wide memory system, 
boo c perfonnance by 
up to 30%. I cs 64-bit 
PC! bus is driven by a 
srnrc-of-rhe-arc Digital 
chip er char feeds 32­
and 64-bic PC! ocket . 
To take adva ntage of the e re ources, 
Mier way insta ll the be t gmphics and hard 
disk controllers ava il able, includi ng conrrol· 
lers appropriate for 2 an I 3 D Graphics 
Worksrations and RAID powered Server ·. 

MIC'TOwaY-_® 


Numeric Performance 
Microway produces one of the finest nu­
meric optimized compi lers - NOP Fortran. Since 
1986, hundred of application have been ported ro the 
X 6 with it, including industry ra ndard like MATLAB and 
A PE . Our late t RI C scheduler has a number of fea tu res 
that rake advantage of the Alpha's quad-issue capabil ity. Run· 
ning on a 500 MHz 21164 d1at bursts at I gigafl op, a doc 
product kernel we use fo r compiler testing runs at a mind­
boggling 940 mcgaflops!! ! 

For a complete de cription of the 
optimization faci licie provided by 
N DP Fortran or , our Screamer Sy ­
rems and motherboard pricing ca ll 
508-746· 7341 or visit our WEB Site 
at: http://www.microway.com. 

D1R<1 •I. Alrh>. ~nV~I onJ 0 1g1"t Ul'IX Thi 01~11 ;! 
NT. Excel .1 rul WorJ T~\ ~la rnwii1. 

e_h_ ;~ <,~D °'- ..:
11

, : ~ ~
1

-7i_c_n_: mg-N-~-~-~' ·' "~ ~ ,~ · :~;"~~ 
Corporate Headquarters: Research Park, Box 79, Kingston, MA 02364 USA• TEL 508-746-7341•FAX508-746-4678 
www.microway.com, info @microway.com • France 33 146229988 •Germany 49 6997650001 •India 91 806637770 
Italy 39 27490749 •Japan 81 64593113 •Korea 82 25981623 • Poland 48 224871 72 •United Kingdom 44 1815415466 
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Ne two rk Integra t io n PCs St rike Back 

More Flexible Than Java? 


Microsoft Sun 

While vendors such as Sun have a Java-centric architectu re, Microsoft 

supports Java and othe r languages via the Wi n32/COM API. 

nccess nnd nr what grnnu lar level, even The NcrPC nnd ZAW will rt:duce support 
down ro rhe co mponenr (such as an costs for PCs (sec the figure ''Real PC 
AcriveX component). ost "on page 82). ZA\V, however, will 

have much wider applicability, once the 
NT directory evolves to support it. "The 
vast majoriry of corporate PCs nre going 
to be cenrrally managed P s," ay Kirk 
Schlegal, :m analyst wich che Me ca Group. 
"There is al o a definite, though more lim­
ited, role for NetPC which is fundamen­
tally a managed PC that doesn't allow you 
to do sofrwnre installs locally." 

This isn'r the end of "perso nal " com­
purers. Customers will be nbli.: to choo e, 
says Microsoft's Holden. "NetPC a nd 
ZAW are very much based on choice for 
customers." 

In rea liry, Microsofrreall y doesn't care 
what the hardware platform is-a long 
as it keeps rnsromers in rhc Windows fold. 
And Imel is mainly concerned :ibour sell­
ing microprocessors. Count on Intel and 
Microsofr to promote themselves with 
\vhatever h:irdware platform does the best 
job of minimizing the imp:icr of cheNC on 
Wintel environments . m 

Mike J-l11rwicz is 11 writer and co11rnlt11nt li11­
i11g in Hrookly11, NY. You can rcac/J him at 
m hurwl cz @a llm a I I.com. 
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VARs and systems integrators are solving problems at the forefront 
ofthe intranet-development maelstrom. By David Baum 

Intranet Politics and Technologies 

he Web is reinventing the 
oftware industry. Clienr/ 

se rver arch itecture arc 
st:irting to rely more on 

powerful host servers and less on 
overloaded de ktop PCs. Vendors, 
systems integrators, and consulting 
outfits of all sizes are lining up for :i 
free-for-all as they compete for the 
business of compa nies moving to 
rhe Web. Most of this business will be 
developing i11tra11ets-private cor­
porate networks that use Internet :md 
Web technologies nnd infrastructure. 

Intranet development is too new 
robe an exnct science. But one thing 
is sure: There's no slowdown in sight. 
Forrester Re earch reports that two­
thirds of all midsize and large com­
panies either have an inrranct already 
installed or are in the proce s of im­
plementing one. Dataquest predicts 
that intranet-reengincering projects 
could well top the SI billion mark by 
the turn of the cenrury. While bigger 
firms, such as Andersen Consul ring 
and KPMG, get situated, more nim ­
ble firms are jumping in and landing 
contracts. 

"Ir's a whole new ball game," says 
Jon Brovirz, director of marketing 
at Epoc h Network s (Irvine, CA). 
"Companies lrnve invested millions of 
dollars in their legacy system . Now 
these systems need to be scaled up, 
and rhe most efficicnrway ro do that 
is through inrranets. In many ca cs, 
one of the big-six accounting firms 
did che initial work, but small- ro me­
dium-size shops like ours are jump­
ing in ro do lot of the intranet work." 

"An inrranet ca n provide \•ast 
amounts of internal and external 
information thar competitors don't 
have," adds Sam Vinson, owner c f 
lnrra-Link lntraners (San Diego, CA), 
a VAR and sofrware-developmenr 
firm . " lntrane rs can capru re darn 
from suppliers business parrncrs, 
customers, and salespeople and pre­

sent it all in a very usable fashion ." 
Prior to the advent of the Web, the 

imegration challenges involved with 
pulling al l this disparate in formation 
rogethcr were roo great ro make such 
efforts worthwhile. ow integration 
is jusr a hyperlink away, and VAils :md 
integrator are first in line to deliver 
the goods. T.1ke, for example, Intra­
Link 's sa les-automation software. 
The company supplies a middleware 
data broker ro si mplify rhe proces 
ofgrabbing information from legacy 
data stores and generating HTML 
code to the Web. Its main market is 
small- to medium-sized financial bro­
kerage houses that are looking ro in­
tranet technology ro simplify com­
munications between headquarters 
and rhe fie ld. 

"Account reps and brokers need 
to connect with account data, deter­
mine commissions, and locate myr­
iad documenrs-ofccn from remoce 
locarions," Vinson explains. "With 
a properly designed intranet, they can 
click on a hypcrlink in a Web-brows­
er screen to access all this and more." 

Compan ies contract with VARs and 
integrators forintraner-development 
services because these firms have nor 
only basic Web-development exper­
tise bur also integrated soluti ons ro 
solve some of the thorniest r:isks fac­
ingcorpor:ire developers. "Thar's the 
whole idea behind bringing in a AR 
or re ell er in the first place," explains 
Troy Troxler, Web-development man­
ager at Epoch Networks. "We don't 
just provide rhe tools piecemeal; we 
integrate solutions ro entire bu incss 
problem." 

Epoch offers custom sofrwn re o­
lurions for Internet security, dial-in 
access, fax broadcasting, chat/con­
ferencing systems, and on-line trans­
actions.' Having a product bundled 
wirh your services helps customers 
understnnd ju. r what an intranet 
can do for them," Troxler sa)1S. 

co11ti1111ed 

0 An intra net can 
provide lots 
of internal and 
external data that 
competitors don't 
have, as well as 
capture data from 
many sources and 
present it in a very 
usable fashion." 

-Sam Vinson 
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Orher companies are rurning to VA.Rs 
and integrato rs to jump-stn rt intranet 
projects because of their rargered marker 
expertise. VA Rs can come in wi th a more 
seasoned perspective than intern al IT 
fo lks have, since they've seen how a m1111­

ber of companies and organizations have 
olved simil:i r problems. 

Per pecrivt: is important in the inrraner 
realm because ir 's o di ffi culr ro come 
by. With rhe Web, anyone can g:irber ideas 
by moving fro m one site to th e next. But 
most of the best in t raner ys tems are 
behind firewa ll . Furrhermore, because 
m:i ny of these ys tems arc so new, the 
stories about their capabi lities have nor 
yet spread ro the developer communi ty. 

"Many inrrn ner systems are mu ch 
more compdling than wh:it yousee when 
you browse the Web," says 13 ry:m Mencl!, 

Integrators and VARs wading into the in· 
l ranel space don't gel in very deep before 

the "S-word" comes up. More lhan any ­
thing else, they need to be famil iar with the 
various intranel security options and how 
to implement ttiam. "lntranels must be de· 
signed first and foremost with the idea of 
safeguard ing the information resources of 
the client ," says Troy Troxler, Web-develop· 
rnent manager al Epoch Networks. 

In addition to being a first·liar national 
Internet service provider (ISP), Epoch does 
lnternet/intranet consult ing and applica­
tions developme111 t. The company's custom· 
ers include the American Red Cross, Mirage 
Resorts & Hotels, Motorola,and Virgin Inter· 
active. Epoch developers employ a combi· 
nation of hardware-based firewalls and tun· 
neling software to secure important intra net 
communications. 

'A big company should start with a big fire· 
wall," says Powell Hamilton, Epoch's direc· 
tor of systems and applications. Software 
solutions are fine for a small LAN, he add s, 
but large corporate intranels need a dedl· 
catad firewall server stationed at the gate· 
way point. Hamilton and his colleagues are 
currently in the process of developing an in· 
tranet at a telecommunications company that 
wants to use the public Internet to transmit 
sensitive financial information from thecom· 
pany's remote locations. They are reoom· 
mending the Digi tal Equipment AltaVista 
Firewall on an AlphaServer platform for the 
job, in conjunction with the Alta Vista Tunnel 
software. 

"This client wants all communications lo 
be secured-a-mail included," Hamilton ex· 

Integration Challenges 
Problem Solution Representative producta 

Build Web processes Custom middleware; Proprietary "data brokers"; 
to extract information Web·enabled DBMSes 
from existing databases 

Internet security 	 Hardware-based firewalls; 
tunneling software 

Content management Information servers 
and distribution and repositories 

HTML conversions 	 Information servers; 
customer middleware; 
HTML generators 

Security First 
plains. 'AllaVista is a com· 
palling firewall solut ion 
because ii works on both 
Unix and Windows NT plat· 
forms. Coupled with the 
tunneling software, it's an 
outstanding combination." 

Tunneling software like 
AltaVista is also inexpen· 
sive because it allows com· 
panies to use public Inter· 
net lines instead of leased 
lines to seourely connect 
disparate internal networks. 
' You can use th is type cl 
software to create a secure 
inlranet through lhe dial·up 
network-in effect, creating 
a virtual private network,' 
Hamilton says. 

Tunneling technologies 
aren't new. Such two·key 
encryption systems have 
been around since the mid·sevontles. Most 
of today's solutions work in a client/server 
configuration. "The server aide will encrypt 
something Iha! can't be decryp1ed withou1 
the software on the client, and vice versa,' 
Hamilton explains. "So, even if you intercept 
a packet of information, the data is no good 
without the other key~ 

Many VARs use browser·based encryp· 
l ion schemes, such as Netscape's Secure 
Commerce Server. But these solutions are 
not nearly as comprehensive ae tunneling 
software. "Tunneling works at the lP level, so 
all traffic is encrypted-telnet, FTP, gopher, 
what have you,' Hamilton says. "Netscape 

Oracle Web Server; 
Bluestone'a Sapphire/Web; 
Computer Associates' 
CA·Openlngres 

Digital Equipment's Alta Vista Flre· 
wall and AltaVista Tunnel software 

Vantive's Customer Asset 
Management tools; Daze!'s 
Output Server and Meta Web 

Daze! Output Server; 
proprietary programs 

lntranets must first and foremost safeguard 
data, says Troy Troxler of Epoch Networks. 

does encrypt ion et the application level1 

meaning only Web information is encrypted~ 

Security is important, but a word of cau· 
tion is also in order. "Don'1 get carried away 
putt ing in protection that you don' t really 
need," Troxler advises. "The more locks you 
put on the front door, the longer It takes to 
get through." He also notes that as security 
increases, so does the performance hit on 
your system. "We always take a sareful look 
at whal really needs to be secured and 
what doesn't. We also use a fast 64·bit hard­
ware platform to host the firewall and tun· 
neltng servers, which makes all the differ· 
ence,' he adds. 
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customer-management-initiati ve leader 
:n BSG (Austin, TX ). The systems are care­
fu lly integrated with an organization's 
key bu iness processes and back-office 
ysrem. , he add . 

Mencll's group focuses on customer 
support. l\SG uses the Vanrivc Enrerprise 

suite of client/server applications to help 
its client leverage cu romer informarion 
on an enterprise-wide basis (see the rext 
box " I Anybody Watching?" bdow). ll G 
uses Vanrivc Emerpri c for rwo primary 
reasons: Ir's 3 comprehensive product 
line, and its open archi recrure implifies 

Is Anybody Watching? 

sysrems-inregr:uion issues. Many of BSG' · 
usromers arc relecommunicJrion com­

panies, such as MCI and Sourhwest Hell, 
but the 65 -pcrson consulting division 
does work for other large com panic as 
well, including American Express and 

lerck. wnti1111ed 

The goat of any publishing venture is to establish a direct con· charter is to supply turnkey, Web-enabled customer-management 
nection between the producers and the consumers of inlorma· solutions that offer proactive notification of important Information 

tion.That's theraison d'lltre for most intranets: As Web contentgets and events; Menell explains. 
published, anybody with access to a Web browser can receive it. Consider the interplay between the sales and support teams at 
This might be a quantum leap over the rigid information systems of most organizations.Sates reps need to be continually made aware 
the past, but some VARs say that it's only a beginning. of problems within their regions. But because technical support is 

"What's lacking is a pubtieh·and·subscribe metaphor that can handled by anotherdepartment, and because many salesreps work 
handle not just publication, but delivery of relevant information tal· far from headquarters,communicationabout these problems some· 
lored to individual needs:' says Bryan Menett, customer-manage· times doesn't occur until it's too late. 
menHnitlative leader at BSG. Menell and 65 other people in BSG's "When customers spend all day on thephonetrying to get a prob· 
CustomerManagement group are chartered wilh creating customer­ lem resolved, there's nothing worse than esalee rep calling to try and 
service and sales-automation solutions, many of them built around sell them something," Menell says. "Yet this happens a lot more often 
the Customer Asset Management famfly of tools from Vanlive. "Our than most companies would like to admit~ 

The solution? Don't ask sales reps to go look· 
lng for the information they need; let the infor· 
mation find them. Menell and his colleagues arelnterdeparbnentalCommunication 
establishing the infrastructure for such a cross· 
departmental interplay with anew product from 
Dazel, called MetaWeb.This product is an add· 
on to the Dazel Output Server product line, a 
eerver·based Infrastructure for delivering and 
managing output from cl ient/server and desk· 
top applications to a variety of destinations in 0 Reports with tech-support 
the enterprise, Including printers, laxes, pagers,data about customer pn>blems 

flow to the Output Server , • , files, e·mail addresses-and now the Web. 
Users and applications directly publish infor· 

mation to the Web by putting it in designated 
8 ... where the reports are MetaWeb lnfoBoxes-informatlon repositories 
converted to HTML, PDF, or other setupon intranet Web sites. From there,the infor­
fonnata. mation gets formatted and propagated auto· 

matically to all individuals who subscribe lo it. 
@> Converted reports move to the MetaWeb Sales representatives, for example, might Choose 
server, which niut11 them to the appropriate to subscribe to reports on priority·one techni· 
lnfoBox, an lnfonnatlon repository. 

cal·support problems occurring in their regions. 
Vantlve Customer Asset Management soft· 

ware can generate reports from the data entered0 Salespeople subscribe to lnfoBoxu of Interest 
by technical· support personnel or from embed·and use the Internet or Intranet to acce11 reports. 
ded business rules. The reports are picked up 
by the Daze! Output Server,which ensures that 

0 If a report contains urgent lnfonnatton, each lype of document receives the necessary 
transformation for its intended destination- suchsubscribers are alerted via papr, e-mall, or 

screen pop. as HTML and PDF formats for the Web, or Poet· 
Script for laser printers. 

From there, MetaWeb distributes those re· 
ports to the appropriate lnfoBoxee, which are 
tied to specific URLs. Because lnfoBoxes are 
serv-erbased, they can receive information au1o· 
matically whether or not their owners are on· 
line. Importanteventscan trigger reactions,such 
as an immediate notification of an lnloBox's own· 
er via e·mail, a pager, or a pop·up windowon hie 
or her screen. 
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DPT RAID Controllers and Subsystems provide the ultimate in comprehensive

RAID solutions. Here are alew reasons why we say DPT RAID RULES. 


"stellar performance" BESP. 
-Tom Stearns, LAN Times, November 11, 1996 lf!ia1lt l•j

y I l ! I y 

"the best performance and reliability" , 
-Tim Parker, SCO World, February, 199 7 

BES'TI"a superlative RAID system" 1 Mai l ~ l :!01 
-LAN Times, January 6, 199 7 .,. 1 , , , .,. 

"well-designed management software" 
-Vic Cutrone, Computer Reseller News, December 9, 1996 

"We wrote the book on RAID." DPT has been developing and 
selling RAID products for PCs longer than anyone else. 
Our understanding of the technology is evident in the 
quality products we produce. 

Call us or access our Web site for information about DPT products. 
We1l not only send you information about our products, we1l also give you 
access to many of the articles quoted above and a fI:fi. copy of our "RAID 
and SCSI Technology Papers"-your best source for information on this 

important technology, direct from the SCSI and RAID authority, DPT. 

i i .DPT. 1·800-322-4378 
0 111rtoutcd Proe<1>lng Ttttlnology 11 sAUTHORITY s 

140 Cand ace Driv e, Maitland , fl 32751 •Tel: 4 07 - 830 - 552 2 Fax : 407 - 260 · 6690 • sales @ dpt.com • http: //www.dpt.com 

Circle 351 on Inquiry Card (RESELLERS : 352). 

http:http://www.dpt.com


Intra net Poli t ics and Tech no l ogies 

"lnregrator and VARS can bring high­
ly rargeted expertise ro customers in their 
ciio ·en vertical markers," Mcnell S:l}'S. 

"They conrinu:illy sec wh:ir's on rhe lead­
ing edge, which helps them :irrivt: ar a 
workable understanding of 'besr practice' 
within their problem domains." 

Troxler concur . "Afte r you've st:t:n 
eight or 10 companies devise an innova­
tive appro:ich ro a p:lrticular problem, 
you 're ab le ro bring a very broad, ve ry 
knowledgeable perspecrive ro th:tr prob­
lem, " he says. " Ir ' r::irc rhar custom ers 

would arrive :u that same level of under­
sranding on their own." 

Building the Apps 
Most VAHs say rhe biggest issut: they focc 
when implementing inrrancts is security 
(sec rhe rexr box 'Security First" on page 
8811). The st:cond-biggcsrconct:rn is con­
tent management. "We often spend more 
time assessing needs than acru:t ll y pro­
ducing a site," Trox ler says." ompa­
nie might know their own business sys­
tems well yetsri ll not h:we tht: cxpericnct: 

ro pick rbc right pieces and put them 011 ­

linc. That's one of the rhingswc find lack­
ing-rhe abi liry ro org:tnize." 

Orhers say rhe number-one issue wirh 
reg;ird ro Web ;ipplicarions deve lopment 
is h;iving a well thought-our vision of 
rht: :ippl icarion . "A !or of firms ee rhc 
rechnicnl :ind financi;i l benefirs of run­
ning an applicarion on a Web erver, but 
few of them can visualize whar rh::irappli­
cation will look like," explains Dougl:is 

low, manager of Web channel sales :ir 
lnformarion Builders (New York). "Ir's 

Ii.. 

Keeping Information Fresh at Seafood Credit 


Reengineering was starting to become a dirty word until intranets 
came along. ' We felt badly burned from two previous attempts 

at implementing information technology that failed to deliver as 
promised~ explains Frank Martino, president of Seafood Credit-a 
privately held firm In Hicksville, New York, that provides credit reports 
to companies in the seafood industry. "But we lacked the time and 
expertise necessary to bring our information systems up to date~ 

Seafood Credit maintains files on more than 50,000 companies, 
which puts It In aposition to offer an important service to companies 
attempting to gauge the financial health of prospective business part· 
ners. With offices in five states, the 16·yea!'oldcompany serves hun· 
dreds of customers throughout North America. 

Unfortunately, a recent reenglneering effort left Seafood's credit 
information scattered among a network of PCs. There was no cen­
lral storehouse of information, despite the tens of thousandsof com· 
panies the firm tracks on a monthly basis. "It was a paper·based, 
document·centric system," Martino explains. 'When customers re­
quested information, analysts scrambled to dig out the latest two­
page summary and send ii by fax to the requester." 

CryWeb 
Martino, a Long Island native, contacted the Long Island-based 
Computer Associates (CA) lo help integrate a Web·based solu· 
lion. "We liked the firm'scomprehensiveapproach ~ he recalls. "Not 
many companies will design your Web site and then go on to de­
ploy it, host it, provide management tools, market ii, and even help 
you link ii to your back-office systems~ 

CA's Net Haven division contracted to bui ld a new database­
driven Web site and then handle all the comple)( monitoring and 
maintenance that such sites invariably require. Says Martino, ' We 
wouldn't haveto hire database programmers, system administrators, 
or Webmasters.This was a tremendous load lifted." 

The solution called for collect ing all the credit flies in a single CA­
Openlngres database that could be accessed both locally and re­
motely,via graphical Web browsers. Seafood Credit's analysts and 
customers would have instant on·line access to information about 
any company in the database, just as they would access any other 
Website. 

"The Web pages have a clean, crisp design that makes it easy to 
find information,' Martino says. ' ll works on two fronts: as an intra· 
net for our analysts and as an 'extranel ' fer customers who want 
sell-service access to the same information~ 

Getting an intranet on·l ine is only hall the battle, however, Cus­
tomers also look to integrators to keep the sites up and running. 
Unlike the static information that Seafood Credit had maintained in 
the past, the Web site is continually fed with new information from 

"Seafood Credit's Web site is generated entire ly 
from the database-even the graphics," says 

Steve Ma nn of Computer Associates. 

the CA·Openlngrea database. Any changes in the database can 
be made on a continuous basis with browser-based contenl·man· 
agement tools. The new information is immediately reflected in the 
Web pages. 

'System adminiatrators typically have lo change the HTML files 
to change the Web pages, something that nontechnical users can't 
do on !heir own~ explaina Steve Mann, director of product strategy 
at CA. ' Seafood Credit's Web site is generated entirely from the re­
lational database-even the graphics. We exploit relational teohnol· 
ogy to drive Web content~ 

Martino says the new Web-based credit se!'llice catapt1lts his 
compa11y to the forefront in delivering the very·latest Information to 
its customers. ' People everywhere are intrigued with the Web, espe­
cially when you can demonstrate atruly useful service ~ he says. "The 
new system will also help us reduce our production costs by elimi· 
nating almost all the manual work that analysts used to do to access, 
update, and send files~ 
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· Kingsron~ is proud 10 announce 

chc EtheRx~ I OTX Fast Ethcmcr 

fa mily. Affordably priced, the 


leek 19" l~:ick-mounrnblc EthcRx ll·pon 

Fast Ethernet huh is cumpacc and full­
fca tured. Tof:cthcr with our Et hcRx P 
Ethernet adapters 1hcy are a werful m1d 
s1 lu tion, dcliverin.~ up co ten times the pe rformance of 

I 10/ 100 Fnst 
a fo rdable 

30 d rivers f,> r 

Certified Compatibility I 
Ccrtifie l h)' leading 'cmmk 
Opcr.tting Sy,tcm lcvclopcrs, """"'· 
Kingston's EthcRx Fa t Ethernet hubs 
and adapters arc dcs i ~ncd ID unleash the 

power of today'.132-bi t •ct \\'ork Opcra1 ing Sys1cms. 
Plus, e\'ery EtheRx adapter omcs \\'ith more than 

camless inccgr:tt ion fo r all popular 
tr.id itional Etherne t. ne twork config11 ra riom. 

Uncompromised Performance And Value Um:qualcd Service And Support 
~ Ki ni:n on combines efficient manufoctming with Kingswn's network ing products are individua lly tested ro ensure 
industry-leading umpuncnts to create rlw mo t casy·to· ll!>l! years of worry-free oper.nion and arc backed by a lifetime warr.mry. 
Fast Ethernet products uvailahl c, :i t lo w pric:cs that .< luke-up Ki ngston's ccrri fii:d network engineers arc j11 r a ro ll -free ca ll :iway, 
the competirion. With Q tan··, Kingston '~ GUI ins1:11la1ion, and all EthcRx networking pmdu t. 
cunfigunuirnl an,( diagnostic progrnm EchcRx :1,bpccr in..;wllmion ;ire :l\'a ibble co te t free for 30 days, KJ•JlfJStOI1 
is as easy as a fcw mouse cl icks. 'ti call (800) 337-7039 I by. TE Cu~ 0 L 0 G Y 

fur mor e inform11 ri on c11ll Ki n gs ron a r ( 8 00) 33 7 - 70 9 '~ o r l ook f o r'" on rh c Ner: h11p : //www . k111 g H o n .co m 
..,. 

.A. 
MicroAge' Miiliii.D&H 

GATES/ABBOWcm 5YSTEms. inc D I I J ~ l I I.I r I I G 

~.:m,pmn 11=.Ji•wr:.,~ C.:1111J~mv, 176..'-' Nru h.nf""" Strl"(I. Fm.m:.ll'l1 V~J.. , , CA 917~,fi. USA. (ll·U ·HS·lbl"'%), f;u '7 H) ; 35·2'6119 
O lWi,' t..~ Tr._l:r.J.·:l) l. ""lj'Q'r:" Q'PoTl;•·1.itzr'Ji: \t'Ji~. ~= l...m<m u iJ r1.J.......41"no.,l of k"Jf\t'l;.n'I Ttd·.n..4 ~ 'lfl'..f'J'1'.' A!1 f1ih.U rrM·t111•J All i·~'-.tT rr.i.!tm.....,L .U""J trf:!u.nt.J n..d.··n\.::'{.J .?tr W {~cf •htff w~:n~ OUntTJ 


Ro sollers Circle 353 on Inquiry Cord. 

http:i�~'-.tT


Intranet Politics and Technologies 

rhe joh of the inrcgr:nor to fie h that our." 
Once rhe infra rrucrural iss ues arc 

dealt wirh, rhe acruaJ Web-sire Jcvclop­
mcnr is ofren fast by comparison. "Low­
cosr, high-speed dcvclopmenrq1cles make 
long dcbare over de ign a waste ofrimc," 
says Forrester Research's Eric G. Brown. 
"The new push will be to get applicarions 
inro end users ' hand fast. " 

"There's usuall y no need for lengthy 
analysis-a nd -design sruff," adds BS G's 
Menel l. "The highl y structured, step­
by- tcp approaches just aren'r cffecrive 
anymore . The idea is ro getsomcrhing up 
rhen: fast. If it ducsn'r work, you fix it." 

With regard to dcve lopmenr too Is, 
mosr corporate developers :igree rh at 
wriring rhe HTJ\·IL layer is rhe lcast-im­
porrant ;1spect of rh e process . "All rhc 
rools can do rhar prctt-y wel l," admits 
Powell H;imilron Epoch' director of 
sysrems ;ind applirnrions. "for more im­
porranr ro us are rhc tools for inrcrfacing 
front-en d Web proces es wirh back-end 
dar:ibasc acrivities." Members of Hamil­
ron's ream favor rhc Oracle Web Server 
fo r rhis purpose because they believe Ora­
cle has a cohesive vi ion for nerworkcom­
puring. Ht also srrc. es the importance 
of kno,ving C++, .J ava, Perl , and CG ! 
scrip ring ro establish high-perfo rmance 
rransacri on -processing en,·ironmenrs. 

Staying Afloat 
Another big issue thar customers face is 
deciding how to m;rnage their inrrancrs 
afrer the developers arc gone. Frank Mar­
rino, president of Seafood Credi r (Hicks­
ville, NY), says rhar this was a prerequi ­
sire for his firm's inrranet projccr-and 
one of the main reasons ir hired consul ­
rants fro111 Compmcr Associares (CA) (see 
rhe rexr box" Keeping Information Fresh 
:H Seafood Credit" on page 8S F) . 

CA brought its CA-Unicenrer rools ro 
rhe rask-:m end-to·encl sysrems-man-

Dnzel Corp. lnform11tion Builders, Inc. 
Austin. TX New York. NY 
800-J57-BJ57 800-969-4GJG 
hi lp:l/www.dazcl.com http://www.lb i.rom 

Digital Equipment Corp. Intra-Link lntranets 
Maynard. MA San Diego, CA 
B00-332-4636 619-462 -7574 
hl1p:l/www.dl9ital.com hl1p://www.intra-llnk.com 

Epuch Networks The Van live Corp. 
Irvine. CA Santa Clora, CA 
714-474-4950 800-582 -6048 
http:l/www.eJJochwnrks;nel http:/lwww.vantive.com 

Blucstunc, Inc. 
Moun I Laurel, NJ 
609-727-4600 
http://www.blucstnnc.com 

DSG Corp. 
Austin ,TX 
612-416-2510 
http://www.bsginc.com 

Computer Associates 
International, Inc. 
Islandia, NY 
800-225-6224 
h11p:lfwww.cai.com 
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Bluestonc's Sapphire/Web enables you to easily link 

applications to databases. 

agemcnr cnvironmcnr now tailored to 

Web servers and rhl! intraners they sup­
port. Ir handles security, cvenr and sror­
, ge management, resource accounting, 
and d:itab:1se monitoring. "\'\le c;i n focus 
on the business issues and outsource all 
the technica l ru ff,'' larrino explai ns. 

Intra-Link's Vinson believes thar effec­
rivcly linking an inrrnner with legacy ap­
plicarions :1nd dar:ib:iscs is the hcsr way 
ro simpl ifr conrent managemenr. "There 
arc usually administr:irors in-ho11 ·e who 
;uc com fo rr:ib le with existing systems," 
he s:iys. "The idea is to leverage whar's al­
rc:idy 1hcrc, ro csrablish an im rancr rhat 
drnnmica ll y updntes rhc Web sitc based 
on changes ro th e underl)'ing darabases." 

Intra-Link re lies on Bluesronc's Sap­
phire/ Web for thi s purpose because of 
irs native database connections. S;1pphire/ 
Web is a rapid :ipplicarion development 
(H.AD) tool sci designcd for lninncr/in­

rrancr developmenr. ' !any of thc lega­
cy system being placed on-line arc ver)' 
proprietary," Vinson explains. " It 's not 
alwayseasyro integrate HTML wi th the e 
sysrems. You need :i \Xlcb-clevd opmenr 
environment that's open enough ro han­
dle rhis inregrarion for you." 

The Right Skills 
lnformarion 13uildcrs' Mow ca utions 
companies who are hiring small inrcgrn­
rion outfit s 10 look nor jusr ior astute Web 
developers, hut for good projecr manag­
ers :is well." Project management is an es­
se ntial rool, bur ir's so mething that many 
smaller firms don't have," he sa)'S. "Some 
of rhese inrrancr appli cations start small 
bur can end up massive. Scope-creep is 
com mon." 

Whar will the furn re ho ld? The vision 
is consranrl)' shifting, bu r there's :rn ex­
cit ement that most VA Rs sar rhcr'1·e ne\'­
er experienced before. ''.)u r look ar some­
rh ing rlnr' s fosr becoming rominc, like 
ordering pro lucts over rhe Web," Vin­
son explain . ''Customer orders :ind in­
ventory 11pdates can go directly into a 
database. Think of all rlw rime that saves; 
phone cal ls, faxe s, darn cnrry, and file 
searches can now :ill be auromarcd with 
intraner technology. Ir 's opening up ;1 

whole ni:w world of opportunirie~." Iii 

I avid Baum (S1111 ta Barbar.i, G \) is a(rrd.m ce 

11Jriter S/Jec i11/izi11g i11b11sim·ss 1111d tech110/ngy. 
\'rw ca11 reach him at dwbaum@sllcom.com. 
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SWITCHED LAN 
1 9 9 7 G 0 b a 

SHOOTOUT V 
e m n a r 

Data Communications magazine presents its fifth 

Switched LAN ShootOut. This seminar is 

designed to help network managers, in one day, 

discern how the leading networking vendors 

address and solve a REAL-WORLD corporate 

network RFP. Vendors will deliver their switched 

network technology and product solutions based 

on a common, real-world network, targeting one 

of two scenarios: 

D NETWORK MIGRATION 
• 	Recommendoli ons for the continued deployment o f LAN 

Switching (Ethernet or Token Ringl 

• When 	 should one ·rnplement ATM on lhe WAN, campus 
backbone, in the buildi ng riser, lo servers, and to the desktop? 

• 	What devices !workstations and servers) can benefit :rom highe· 
speed lechnologies? 

• 	What will be the role of gigobit technologies IGigabit Ethernet 
and G igobit VGI in th is nelvvork and nelvvorks in genera l? 

0 VLANS TO MANAGE THE NETWORK 
• W hat role do routers ploy? 

• 	What role should VLANs ploy? How con VlANs help th i.; 
nelvvork in terms of network utilization? 

• 	Will the plans to initially support porl·bosed VlANs in the IEEE 
s ondard help this customer? 

• Are VlAN s requi red to manage th is network? 

• Whot is the role of RMON in the network? 

• Management protocol . SNMP v2 ·do we care? 

The vendors wil l nol only presenl switched network 
solution s, lhey will ·:::ie required to prove lhe ir solutions, 
compare their solutions to lhe olher vendors, as wel l as 
answer to you and swi tched network guru Kori Shimada. 

Ko ri Sh imada , V P. Markel Research for Ri sing Star 
Research, will serve as lhe seminar leader. This is Mr. 
Shimado's fifth IAN ShoolOut, and he kn ow s how lo gel 
lhe mosl oul of vendors, to get the answers you demand . 

Sponsors include: 0 
= :..: _ lucent Technologies .. 

..:_..=::::::..=~=- /\ ~lk Networks '3 -- - . - 0 • • huO.!yc-1..rJ1r.iliud1.1ry 
~ 

rfjiW HEWLETT ~·casLeTRon 
--~Ysrems au~ PACKARD 
hCanic*f• ~ Sol.eotl '" 

... more to como. 

Tuesday, May 20 The Westin Hotel 

SANTA CLARA 

Thursday, May 22 The Crowne Plaza Hotel 

NEW YORK 

Wednesday, May 28 The Landmark Hotel 

LONDON 

I
r-- ----- ----- ---------- -- ---- ---------- ----, 

I 

I SWITCHED LAN SHOOTOUT v : 
I

G I o b c I I 

::::t I'd like to register immediately. 
0 Santo Clara 0 New York U London 

':I Pl ec 1e send me mo re Information . 

Mame _____ _ _ ___ _ ____ _ 

Ti1lo _____ _ _ _ _ _ _ ____ _ 


Co mpany ___ _ _______ ___ _ 


Addreu ___ ____ _______ _ 


Ci ty___ _ _ ___ Stole_ _ ZIP ____ 

Phono _ _ ___ _ _ Fax ___ _ ____ 

Ema il _______ _ ____ _ ___ 

:J Plaai.e k eep mo po1ted about fu ru rn e.... en t~ r 

Sealing Is limited lo 200 por si le, so reg ister cmly l Registration leo is 
US$ l 50.00. io register fo x this form lo 2 12/5 12-3643, or for more 1 

inlormolion ca ll 2 12/ 512-4733 . To register online pleoso vi sit us at : 
1 
1 http//www.data .com/con fo rences/shoatout5.html 1 

L --- -- - ----- - ---- ---· --·-·-------------- --·- ~ 

Join Data Communications for a lively day of debate and solutions 


www.data.com/conforences/shoatout5.html


Loop-back Plugs-
9-pin serial , 25-pin serial 
and 25-pin parallel theUNMRSM plugs, used for external 
110 porl lCSling.DllGNOSTI

TOOLKIT .. 
• Ger rne besr. most accurare 

run-sustem 01aonost1cs oacMaoe 
2 Micro-Sco11ctor all uour problem PCs. 	 flop11y tlisks­
conlainingthe hesl

• LOW-LBUBI Formats all hard PC diagnoslic iools 
drluos lnCIUdlno IDEs. Allows on 1he market. 

Comes with ho1h '.).5"re1ocat1on ot tracM o. and 5.25" disks to 
work wilhany PC.• wor~s with anu PC reoardless 

or D/S: DOS, Windows 95 &HT. 
o;s2. Unix. nouen. etc. 

Fullv o;s lndeoendent Call.for upgrade pricing &dlaonosuc software... complele 11e11•fea/11res list! 

MICllO-SCOPE Universal Comp111cr DiJgnoslks w:L<; dcvl'lopcd 10 s: ll isfy 
the expanding need for :1ccura1c ~·pcm tli agnosls in the rapidlygro11in~ 

1lrsk10p romputcr market. l':meme<l after super-mini :in ti malnfr.unc dbgnostic 
routines, JIUCRO-SCOPI\ runs intlcpcnclently of anr s1:11u!arcl npcratinl\ 
~)'Stem , :mtl is therefore at home on any machine In the J111d world. Speed, 
eL<;e-of- llS(', and r:11.or sh:1rp ACCUIL\CY arc a few of the ad1~mtagcs ll1a1:1 ri ·c 
from 1his ~1~1cm ind('pcmlcncc. Jerr)' l'ourncllc :111~1rde<l MICHO -SCOPE & 
l'OST-l'llOllE the User's C:hoice :\ward in the Mar 199'1 issue of ll)1C Magazine, 
saying: "You name it. lhls tests it. II' ) 'O U maintai n l'Cs you'll lore it ." 

t l.OW-l.E\'EL FORMAT-Perfo rms low- lcrcl format on :111 hard dri rcs 
including lllE dril'es. t 'lllUE llARDWARli DIAG~OSTICS-Acrnr:ue testing 
of f.I' , IUQ's, l)M,\'s, memory, hard drives, Ooppy dril'eS, 1•idru cards, etc. 
t Hlll.OCATES TlL\CK 0 on hard tlril'CS that support relocation . t lllQ 
CllECK-T:1lks directly 10 hardw:1rc and shows 1/0 address and JnQ of 
tl c1ic!'s th:ll respond. • O/S I N DE PENDE~T-llo cs not rel )' on O/S fo r 
11iagnostics. T:1l ks to PC at harchrnrc lc1d . 1\ll trsts arc full function regardless 
of O/S (i.e . Windows, 1'im·ell , u.'ilX, 0 /52). + lltQ DISPl.AY- Show hils 
cn:th\e<l in IHQ chip for finding c:ml~ that are so ft11~1re dril'en (Nrtwo rk,Sound 
C:1rd, CIC . ) . • .\IP.MOR\' DISPL\\"-Llispl:Jys an)' ph) •ical hi t of memory 
under I Mil . \'cry useful for dctcrminini: memory conflicts aml availahlc 
memory space. + AND MUCll MOIUL .. We don't ha1·c enough space here for 
c1·r r)'thing this software can do! 

Govt. Orders: NSN -7030·01-421·6459 

Co11111lc1c Micro-Scope Manual- easy 111 
fo llow tes1ini.: procedures :md de1ai!ed error 
code descriplion . Sec 1hc features lisl ai left lO 
viewsome of 1he incredible wealth of testing 
capabilities 1his program contains. 

cau now ror spec1a1 Prlclno
IVllCAD caa a 1-800-864-8008 
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100% accurate results... 

o~ -· - ·~-• - ' -• - • •. -- • --• • • - - A - - ~- •• - ........ • • - - - ----- • 
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Tri-Slate I.ogle Probe-works 
with Post-Probe and enables iesllng 
down to indilidual chip level. 

Extensive Post-Probe ManuaJ--exhaustivelycomplete, 
conta.ining BIOS error codes for mos! PCs on the market. 
Look up the 2-digil error code in this manual and ins1anlly 
diagnose your PC's problem. Also contains common chip 
diag1~m1s, descriptions and complete troubleshooting tips. 

Durable Zip-up Leatherene 

Carrying Case-all your tools 

in one org:mlzed easy to c.1rry 

toolkit. 


Post-Probe Diagnostic Card­
when Post-Probe detects ru1 error, 
a 2 digil BIOS code wUJ display on 
the card telling youexactlywhat's 
wrong wllh your PC. I00%com­
patible with all ISA, EISA, Compaq 
and 1icro-Channcl PCs. 

Micro-Channel Adapter Card­
(beh!nd Post-Probe card) allows Post­
Probe to be used \\~lh licro-Channel 
equipped computers. 

PC won't boot up? Find out wnu 

last with our un1uersa1 POST card... 
" This ls 1he only card 1ha1 will funcLion in cl'cry system on 1he market. The 

documeniatlon is extensive, and nor only covers the expected POST 
Codes for different BIOS \'erslons, but also includes a dctailctl reference to the 
bus . ignals monitored b)' the card." -SeoIt Mueller from his glohlll)• 
recognized book, 'Vpgradl11g & Repnlrl11g PCf, Secom/ Edlt/011' 

+ Includes pads for voltmeter to attach for ac1ua! voltage t~ting under load. 
• LED monitor +)\·dc -5vdc +121·dc · 12vdc. t Monitors HI & Lo clock and 
OSC cycles 10 distinguish between clock chip or crystal failure. +Monitors !10 
Write and !/O Read 10 tll slinguish between write :md read errors. • Accurately 
monitors progress of POST for computers witbout POST codes. +Jlc:ids POST 
codes from any IBM or compatible that emit POST codes. I A/F.ISA/MG\ . 
+Compatible with llcro Channel computers. +Dip switch allows c:l';y selcc· 
lion of !/O pons to read. +Includes 11U-STATE LOGIC PROBE to dctenninc 
actual dtip failures. • Manual includes cl1ip la)'outs :llld detailed POST proce­
dures for all malor B!OSs. • AND MUCH MOllE.••call for more details. 

Govt. Orders: NSN-7025-01-421-6467 

micro 2000, Inc. Makers ofl'rofessionaf l'C Diagnostic Toots 
1100 East Broadway, Suite 301, Glendale, California, SA 91205 
Toll Free: 800/864-8008 • Phone: 18/54 ·0 125 • fax: 818/547-0397 

ra:im Optional Tutorial 
and PC Trouble Shooting 
Videos-Call for lilies and 
current prices. Awealth 
of technical help al your 
fingertips. 

Web Site: htt11://www.mlcro2000.com 

Jmcrnational Orders please call: 

Micro 2000 Auslralia..... ..... ....61·· 2.; 4-1 4· 

Micro 2000 UK ....... ........... .44-1 462-483-483 IVllCACJ
EVIE~ i . 1 13 1 1 .i- llcro 2000 Ams1erdam ...... .. 31-206-384-433 

~ · · "H· • ··- Micro 2000 Germany.......... ..49-69-420-82 8 
 2aaa... 
COP1ri&br Cl J996 Ucro 2:000, lr.c.All :R.J g!'l t1 R.om rd 

Circle 361 on Inquiry Card (RESELLERS: 362). 

http:htt11://www.mlcro2000.com
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As providers take the knife to cost, they're counting on information tech11ology 
to reduce paperwork and trim i11efficie11cies. By Cate T. Corcoran 

Cutting-Edge Health Care 
he knee bone may be con­
nected ro rhe rhigh bone, 
as the old jingle goc , bur 
in rhe world of hea lth 

care, patient data is ·t:ldom con­
nected to anything other than a paper 
charr. That information doesn't fol­
low the parienr around. Wht:n a pa­
tient secs a new doctor, a docror 
refers a patienr to a specialist, or an 
insurer want ro analyze hi storical 
data 011 patient care, paticnr data may 
be unavailable. The apparently si m­
ple :ict of transferring a paricnr's chart 
down the: hall ro rhe lab or pathology 
department can occupy multitude 
of hospital administrators. 

If there' one umbrell a concepr, 
one goal that charam:rizes the: direc­
tion of health-care tcchnology now, 
it's improving access ro parie111 data. 
Internally, hospi tals, insurers, and 
HMOs want ro connect tht:ir di s­
parate sysrems and make bem.:r use 
of rhe information they have. Exrcr­
nally, they want acces to comperi­
tors' records ro run rheir businesses 
more cfficienrly and improve the 
quality of care. 

Large providers-hospirals and 
health-care nenvorks-are replacing 
paper record wirh computerized sys­
tems ro cut admini trativc costs. 
Mo t of them :ue using commercial 
ofrware ro do this, from inregrarors 

(e.g., HUO and Company and IDX 
Sy terns) and sofnva re developer 
that speciali ze in health care (e .g., 
Cerner and Mcdirech). 

Som e providers in remote loca­
tions :ire herring on tclemedicine. 
They're se rring up WANs thar will 
!er rhem consult far:iw.1y sp1:cialists. 
Also, in urers and HMOs hope some­
day to be able to acces patient 
records that predate their cover:ige. 
They can then :inalyze them ro deter­
mine the mo. t cost-cffectivc trcar­
menr plans and coverage. They arc 
already purring dat:i -m ining tech ­

nology in place ro analrze rheir own 
data. 

However, rhe m:iin action now for 
inrcgrarors in rhe hcalrh-c:irc marker 
is provid ing access ro largely plain 
rexr over priv:ue link be thcy inrra­
ners or Yirru :1l Pri va te Nerworks 
(VPNs) on rhc lnrerner, because of rhc 
privacy requiremems of he:1hh-care 
companies. 

Internet: A Fast Fix 
Mo r large ho ·pitals havc lnterncr 
conncctions for resca rch purposes, 
inregrators say. However, few 111.:alrh­
carc companies :ire using the Inrcr­
ncr or inrranets ro do husi ncss. lnre­
grarors ex peer inrranet projects to 
increase dr:imatically in six month , 
and so me arc starri ng to li ne up proj­
ect in rhis :m:a. The lu:alrh-care in­
dustry ha been slow to jump on the 
lnrernetbandwagon bccauscofsecu­
rity issues. 

Many integrators expect healrh ­
care co mpani es ro shy :iway from 
using the Internet ro send paricnr 
information. However, th ey expect 
companies to use in t r:rnets behind 
firewalls to exchange e11crypn:d dara. 
Mosr firewall products come with 
encryption, and it's also available 
from rhird-party companies such as 
Viacrypr s:iys eth ichol , man:iger 
of rhc health-c:i re market for sy rems 
inregraror h:im:r System '. 

HBO and ompany (HBO ) ha 
several intrnner pilots planned for rhc 
nexr fcw monrhs. Some o them will 
!er docro rs search fo r paric nr infor­
mation on :111 inrrane::r wi1hin an 
enrerprise . 

"It will rcrurn some demographic 
informarion to identify rhe I crson 
with an ad lrcss and phone number, 
:ind physicians will be able to look ar 
clini a l re ults in :i grid format, " 
says Rusry Lewis, Hl.IOC's vice prcs­
idenr of research and 1echnolog)'. The 
ad vantage of using a browse r ro 

"You can use 
telemedicine to do 
an x-ray, and say 
'yes, it's serious, 
send them up' or 
'no, it's not, take 
two aspirin: The 
goal is to provide 
the highest-qua lity 
care in the most 
efficient manner." 

-Seth Nichols 
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Cutting -Edge Health Care 

accc:ss the cbr;i is tl1;ir ir exp;in<lsrhc m11n­
bcr of dcskrops tlwt can access the infor­
m:irion bcc.1usc hospit;i ls c:rn usc old sys­
tems with lirr\c memory and Jn cxrcrnal 
modem. You can :1lso access informa­
tion remorc:I}', aving :1 rri p to rhe emer­
ge ncy roo m, from an office or a home, 
fo r c:x;i mple. 

I !BOC pl:rns wa d d a \Xleb-browser 
inlt!rfnce rn its existing pharmaceutical 
app lication, which checks fo r co nfli cts 
between drugs and all ergy reactions :ind 
manages drng orders. Again , the Web 
browse r\ ill ler hospita ls hnve more 
acc<:ss poi ms to the applicati on, Lewis 
s:1 ys. /-!BOC is using .J avn to allow inrer­
nction with the program , :i nd the com­

Diagnosing Health-Care IT 

Small doctors' offices Development tools are

Wh doe11health· will use PCs only. the usual grab bag of every· 
care lnfonnatlon thing from c++ to Visual 

t'9dHK>lasw Windows NT is not yet Basic. However, hospitals 
laokllk9? widely In use because it's are not big on developing 

Here'sa apehot: too new of a product, al· applications. They use 
!hough some integrators packaged applications 

Expect hospitals and are attracted by the Micro· from such companies as 
integrated health networks soft connection. HBO and Company and 
to use mainframes, AS/ IDX Systems. There is lill le 
400s, and/or Unix servers Big insurance compa· to no customiz.ation 
with PCs used as the client nies generally use the IBM beyond changing fields In 
front end. 390 mainframe. databases. 

pany also usc:s HT!vl Land ActivcX in its rcrs, educational m:1rerial s, and guide­ the best courses of treatment fu r a par­
intr:rn ct projects. For example it is using line :1rrac hed ro p:nienr records which ticulnr disease. 
ActivcX to give doctor read-onl y;icce s :u e stored on hete rogeneous systems in a !DX Systems, whi ch is one of rht: lead­
ro test results from di ffcrenr laboratori es. varic:ry of formats. ing health-care integrators, recently be­

Cambri dge Techn ology Partners is Th e Di ~c:1se M:rn agcme nt Syste m gan shipping a browser interface for irs 
deploying inrr:rncts fo r simi l:ir reasons. irsclf-thc fi rsr eh:crronic reco rd sysrcm line of clinical managem ent, billing, 
Thc: co mp any just laun ched a Wc:b­ that al l the depart mc:nts can :iccess-lets scheduling, and managed-care sofrwarc . 
brow er inrc: r foce ro the Disc:a e Man· th e hospit:il change rh c way it irea rs ID X has instalkd the interface, ca lled 
agc:menr System application it developed patients, al lowing a group of spec ialists OmReach, at four customer sires. Autho­
for a large hospiral in PowerBuildc r. to rrc:it e;ich pntienr as a rea m. The hos­ ri z~d physicians cnn di :i l inro the appli­
Using rhe browser in rerfacc phy icinns pit:1 I has also been :ible ro track pa rienr c:11ion using any I nrcrnct connecti on and 
can look atdocumenrs such as referral lcr- tre:1tmcnrs and ourcomes ro determine vicwcerr:ii n kinds of patient information, 

Medicine's Not a Desk Job 

actors and nurses move from room to room and floor to floor, 
frequently practice in more than one location, and occasionally 


visit patients at home.Theyscribble notes as they go,all ofwhich even· 

tually, in the best of all possible worlds, need to be entered into a 

computer for later reference. 


Medical Communications Systems has put together hand·held 

systems aridwireless networks for group practices. A patient checks 

in wi th a bar code card, which automatically pullsup any existing infor· 

mation onto the receptionist's desktop screen. The patient an· 

swers the usual questionsabout why he or she is seeing the doctor, 

allergies, and former Il lnesses. Later, the doctor accesses that same 

information on a hand-held computer- usually a Fujitsu tablet con· 

nected vie a Proxim wireless network-and enters diagnostic notes 

into the system. The application is menu·drivenand doesn' t use hand· 

writing recognition, which is still unreliable, says Saleem Desai, 

MCS's president. 


You can integrate the software, which MCS writes Itself, with a 

custom bi lling module or existing Electronic Data Interchange 

(EDI) systems to reduce administrative work and improve access 

lo data. The company can customize the application to accommo· 

dale different types of doctors. An entire system wiih desktops and 

hend·held devices for three to four users would cost about $25,000. 


MOS is working with par!ners in the defense industry and else· The company is also researching using computers to recognize 
where to develop full·motion video on hand· held computers and pa!· patterns and count cells in pathology slides, pap smearll, and blood 
tom recognition. With full-motion video, a doctor could interpret a tests. Pattern r cognitionwon't replace physicians, who are naces· 
OAT scanor MRI on a hand·held device, or paramedics In an am bu· sary to diagnose illnesses, but it could replace some technicians and t lance could consult doctors remotely.Such aproduct might be avail· improve accuracy, Desai says. The technology will need FDAapprovalil 
able in two years, Desai estimates. and might be available in three to five years.8 

0 
I 
u 

"Hand-held computers can reduce administrative 
work and improve access to data." -Saleem Desai 

8 B f A\'IE MAY 1991 





Cutting-Edge H ea lth Care 

even if they don 'ruse IDX's software. 
Ir will be useful when IDX's clients rder 

r.heir patient ro outside speci:dim, say 
Ken Kaufman, IDX's direcror of prod ­
uct marketing. Typically, when this hap­
pens, the specialist doesn'r have rhe 
patienc's charr and doesn't know what 
procedures th e referring HMO covers. 
Sometimes, the referring physician wi ll 
send a parrial chart by courier. Our Reach 
will give specialists instant access to finan­
cial and coverage information. A future 
ver ion will provide patient-care history. 

Other health-care products rhar make 
u e of the Internet are starting to emerge. 
Charrer Systems is keeping its eye on 
Health Vau lt from Healrheon (Palo Alto, 
CA). This electronic patient-record ofc­
ware is aimed ar HMOs. Healtheon is also 
creating an application that employees 
can use to compare health-care packages 
offered by their em ployer. The program 
will be inceracrive, Ierring use rs enrcr 
rhc names of their doctors, number of 
dependents, and where they live to com­
pare bcnefirs. They c:in also enroll and 
change benefits using rhe application. 

Electronic House Calls 
Videoconferencing and multimedia are 
bei ng used to deliver specialized exper­
tise ro patients in remote areas or who arc 
difficult to move, such as prisoners. 

One of the most interesting projects in 
th e videoconferenci ng area is a pilot 
that was put together by Charter Systems 
for Fletcher Allen Healthcare (Burling­
ton, VI"). The project-Fletcher has ju t 
rece ived funding for it and put out a 
Request for Proposal (RFP)-will create a 
regional health network linking abo ut 750 
doctors in rhe area with telemedicin e, 

Cambridge IDX Systems Corp. 
Technology Burlington, VT 
Partners, Inc. 802-862-1022 
Cambridge, MA fa x: 802-863- 9288 
617-l74- 980Q http://www.ldx.com 
fax: 617-374.- BJOO 
htlp:/fwww.ctp.com Medical 

Communications 

Charter Systems, Systems, Inc. 

Inc. Woburn, MA 

West Newton, MA 800-741-0981 

6l 7-24J-4J)00 617-465-6500 

fax : 617-243- 4040 http:/lwww.mcs.com 

http://www.cliartcr 

.com 
 System Concepts

Anociote1 

HBO and Company Burllngton1 MA 

Atl u11tn, GA 617-272-4100 

770-393-6000 fax: 617-272-3494 

http://www.hboc.com http:J/www.sca.net 


Rx for Data Warehousing 


alawarehousing is a big trend among 
heallh•care oompanies, especially 

Insurers. They have Information that has 
been shut up in mainframes or scattered 
among disparate systems for years. Thees 
giant integration efforts often fall to the big 
guys, such as EDS, which have custom 
methodologies to determine businesa 
needs and system architectures. They uee 
these to create a model and then use avari· 
sty of custom and oommerc1al programs to 
extract data from eiisting systems and 
transform ii Into a common format. 

HBO and Company, for e~ample, haa 
written softwareto reconcile different ways 
of representing heatlh·care data. You can 

e-mai l, and lnrernet access for research. 
The pilot sysrem Charrer creared used 

PC-based teleconferencing producrs from 
V-Tel :ind PictureTcl along with Intel's 
ProS hare. Physicians can attach medical 
appliances such as a stethoscope to a Pen­
tium PC and transmir th e in formation. 
The teleconferencing system, which used 
two 128-Kbp ISDN lines, can also trans­
mit x- rays, fu ll -motion video, and ultrn­
sou nd images. The video run s at 30 
frame s per econd and ha a larency of 
Jess than one-tenth of a second. Each 
telemcdicine PC will cost approximately 
$1 t ,000, Charter esrimares. Fletcher plans 
ro put one on every physician 's desktop 
so they can consult remotely. 

" If some one bump their head skiing 
at Stowe, and you're not sure how seri­
ous rhe injury is, traditionally you rhrow 
rhem in an ambulance and dri ve them to 

Burlington, which is expensive," says 
Seth Nichols. "You can use telcmedicine 
to look at rhe head, to do an x-ray, and 
say 'yes it's serious, send them up' or 'no, 
it's nor, rake rwo aspirin.' The goal is to 
provide rhe highest-qual ity care in th e 
most efficient manner." 

Bei ng able to record these sessions and 
store the informarion in relational data­
bases is crucial for record keeping and 
larer ana lysis, integr:iro rs say. System 
Concepts Associates se lls a telcmedicine 
Pentium PC with software that can record 
verbal comments, heartbeats, and images, 
saving 1hem in a Watcom daraba ·e so they 
can be access!!d or augmented lnrer ac­
cording to the parienr's or doctor's name. 

Integrators may be surprised to lea rn 
of such cutting-edge projects in health 

write female, for example, ae F, fem, or 1. IDX 
Systems has a programcalled ConnectR. 
It will senddata between incompatible envi­
ronments in any messaging format. 

Playing in this arena will probably mean 
using health·care·specific messaging stan· 
dards such as Common Object Request 
Broker Architecture (CORBA) Med, HL7, 
and Hewlett·Packard's Andover Working 
Group (AWG). HL7 is the most wide­
spread, covering messaging formats for 
admitt ingand discharging patients, ached· 
ullng, bill ing, and other activities. It speci· 
fies a simple medical record and may evolVe 
to cover more complexity and more man· 
aged·care data and areas of clinical care. 

"The Web browser will let hospi­
tals have more access points to 
applications." -Rusty Lewis 

care. Historically, this industry has been 
slower to computerize than others. Thar's 
partly because of the multimedia nature 
of irs data, which requires more expen­
sive and advanced technology than, s:iy, 
the numerical information that's bandied 
berween bank . Heal th-care companie 
are also under pressure to save money, 
not spend it. However, if a technology 
can be shown to cur costs and deliver bet­
ter care at the same time, he:i lrh-carc 
providers will charr their course: right to 
it. [lJ 

Cate T. Corcora11 writes 11bo111 i11(ormatio11 
tec/1110/ogy fro m Sa 11 Fm11cisco. Yori w 11 reach 
her a/ cake@hooked.nel 
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Basica ll y, whatwe're talking about here is twice the throughput for the same low price.niese new 
Ultra-Wide SCSl ·3 drives can trans fer data at up to 40MB/second. double that of Fast-Wide or 
Ultra-Narrow. They deliver the highest possib le throughput for SCSI devices. And with Dell this 
boost in technology doesn't come with the usual boost in price. 

Plus. with Dell PoworEdge we're not just talking about serious network performance, we're also 
talking about manageabili ty and uptime. All Dell PowerEdge servers are Pentium• Pro processor·based 
and feature high·speed ECC EDD memory. And with Intel's LANDesk Server Manager v2.5x and our 
new Dell Server Assis tant, setting up and managing your server can be easier than ever. 

The dual·processor capable PowerEdge 4100 also features redundant. hot-pluggable hard disk 
drives and high-speed fans. plus optional redundant. hot-pluggable power supplies for maximum 
security. Dell PowerEdge servers with new Ultra-Wide SCSl-3 drives. Twice the throughput for the 
same price. Ca ll us before we come to our senses. 
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Parallel Goes Populist 

Parallel computing finally sheds its supercomputing shackles and helps 


ordinary PCs find the processing power they crave. 


By Dick Poimtain 


hen will parnllcl processing arrive in mainstre:im 
computing?" Ir's one of those infuri :uing questions 
that always seems ro require the answer, "Next year." 

\Vie conrinually need more and more computing 
power to run applications such as 3-D graphics, MPEG video, and 
huge SQL queries. Using muhiple proce ors seems an obvious 
way ro supply that power. The problem is software. 

Although operating sys­
tems such as Windows NT 
support multiple proce · ors, 
desktop PC applications have 
yet ro fully exploit this capa· 
biliry through internal multi· 
threading. Even with more­
sophisticated enterprise-level 
software, a portability prob· 
lem exists: Until recently, 
p:ual lcl programming tech­
niques have been so h:ud· 
ware-dependent that a pro­
gram that runs on one 
parallel architecture needed 
to be rewritten ro run on a 
different architecmrc. 

The result? Parallel pro­
cessing remains within the 
realm of supercomputing, a 
technology for defense 
departments, aircraft design­
ers, physicists, and \\ carher 
forecasters . These groups 
write their own code and 
budget accordingly; their 
world is a long war from the 
world of shrink-wrap ped 
ofrware. 

But that profile is chang­
ing. Today, commercial appli­
cations ranging from mulri1rn:dia servers to data warehousing 
systems arc demanding rhe power that par:illel processing off crs. 
Ar rhe same rime, three main technical dcvr.:lopmr.:nrs- ncw h:1rd· 
ware designs, clustering, and ;idrnnces in progr:im-co le porr;i­
biliry-are allowing p;irallel procr.:ssing to brc:ik through inro 
wider markets. 

Change is coming at a critical timr.:. Parallel computing's super­
computing shackles, combined with :i shrinki ng defense market, 
cre:ut:d a crisis in recent years that sent rr.:chnology lr.:aders like 
Thinking Machine. and Kend:ill Squ;ire Research to the wall :md 
even forced a famou name like ray ro merge with Silicon 

Graphics. At the same rime rhe deskrop !' market is groping its 
way toward par:illelism. 

Switching to Success 
The firs t of rhe rhree imporranrrrends-h:irdware innovmion ­
sees designt:rs moving to high-speed switched interconnects. 
Thi:sc interconnects can m:ikc di. rribured-mernory massively 

parallel processing (MPP) 
machines appe:ir to pro · 
grammers likt: shared-mem­
ory symmetric multipro­
cessing (SMP) nrnchincs, 
which enormous!)' simplifies 
programming them. 

The key to success in 
designing a p:iralle/ comput­
er is to get the righr balance 
be tween rhe processing 
power of the CPUs and the 
communic:ition b:indwidrl1 
between them; any imbal­
ance here wil l mean that 
some of rhe CPUs will be 
srarvt:d of data and the 
;idv:rnrage of p:irallclism 
lost. The crucial metric is the 
bisectio11al /Ja11dwidth of the 
who le systt:m, which you 
derivr.: byconceplllally divid­
ing rhr.: network of CPUs in 
half and measuring the data 
ra te aero. s this divide. The 
result reflr.:crs the potential 
performance on real-world 
problems when rhe d:na is 
not optim:1 ll y placed. Early 
designers of parnllel com­
puters experimented wit h 

exotic topologies like J-D toruses ;ind higher-order hypercubes 
ro optimize this b;ilancc. Tod:1y, rhe emphasis has moved to archi­
recrures where the CPUs are connected vi:i digit:il crossbar switch· 
es so tha1 any node can be connected quickly ro any other. In this 
way, each CPU c;in be jusr ;i hop or two away from any other, 
regardless of thr.: phy ~ ical topology. 

Such switched-interconnr.:ct fabrics make ir possible ro allo­
care a single large virtual address space to all the separate mcm· 
orics of a physically distribute I system. Thus, the m:ichine 
appc:irs ro programs as a shared-memory mad1ine bm without 
rhe hus-conrenrion or ;irbirr:uion bottleneck becau e when two 
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nodes :ire: ac tually connected, they alone 
h:we acces ro that piece of inrerconnecr. Pushing Parallel to Wider Mari<etsBy pbcing crossbar swircheson every pro­
cessing nod e, you can make the bisec­
ti onal bandwidth sca le linearl y-evcrr 
rimo:: you add more pro e sing power, you 
arc n\so adding more co111muni catio11 s 
h:rndwi !rh. The same technique applies 
equally to 1/0, so disk drives ma y also be 
connected \'ia crossba r switches allowi11g 
you to momentarilr atrach an y disk ro any 
Cl'U node. 

To sce how swit ched inrerconnec t 
works, consider Silicon Gr:iphics' new 
52 /\! P mult iprocessor se rver rechnolog)', 
employed in rhe Origin2000 multimedi a 
serve r. SGl de cribes 2/\IP as a distrihmed 
shared-memor)' architecture. It sca les up 
ro 128 p roces o r (/\ llPS IU OOOO IUS 
chips) :md 256 GB of memory. T his phys­
ic:1lly dist ribu ted memory-up ro 4GB per 
node-appears to the lrix opera ting sys­
1e111 :is a single shared memory, th:ink. to 
a p:iir of cusrom ASI s, rhe hub and the 
ro uter co nt ai nin g six- way cro ·sbar 
swi tches, and a uperfast poi nr-to-poinr 
wiring ca ll ed Cr;iyLink (which SG I inher­
it ed from Cray Research). t\ th ird ASIC, 
c:dled Crossbow, provides switching tu 

110 devices. Eve ry node bo:i r<l cont;iins 
on e or two C l'Us and a huh , and th ey 
conn ec t via r;ir Link th ro ugh router 
hoards t hat c;in \ink any node to any other. 
Each huh also contro ls a separate direc­
tory mcmory Ill storc in fo rmation ;ihour 
the cache status of all the main memory 
within its node. The hub uscs thi s info r­
mation to prov ide sc:1lable cache coher­
ence a nd mi gr:tte chra ro a node th at 
nccesses it mo re frequently thnn the pre­
sent node. As a res11 l t, the bi scctio nnl 
h:rndwidth scales linearly, nt least up to 32 
proces ·or : 

Rproccssors 1.25 GI\ per sccond 
16 pro essors 2.5 ,I\ per second 
J2 processors 5.0 ,I\ per second 

Clustering for Comfort 
T he tr en d towa rd clu steri ng, wh ere 
groups of worksrnrions or !'Cs employ n 
middleware b ye r to make them behave 
like a s ingle parallel computer, means 
that com panic · can lcverng1: thei r ex ist ­
ing h:i rdware investment by using the 
LAN a ;i "supercompmer" during off­
pt:ak per iods, and thus lower the entry 
harrier IO parnllel computing (in theo ry, 
anyway). Clustering treats a ncrwork of 
sep;i ra re compurers as if it were a single 
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computer. This approach has been used 
for many ye;irs in the minicomputer sec­
tor by firm . like DEC T.1ndcm, and Pr ra­
mid for high-av. ilabiliry, faulr -rol crant 
serve rs. 

You c;in impl emenr cl ustc ring using 
sofrware a lone, a concept nude popu-

Procmor. 
l10000 

Dnclory 
and 

Dfedory Jll!lllOrJ: Stores ca~ 
slalus infonna~on. Main memory: 
Up lo 4CB per node. 

Arcliledln scales " to 128 
praceuo11 nl 256 CB of 
memory. 

Hode 

Hode 

Makes ii possible lo aUocale asqle 
rirtual ad«eu space. Tlis makes 
pru01f1lling el1ier bwuu MPP 
machines appear lo progtalmlen 
ib shared-memory SMP imdines. 

Silicon Graphics' new multiprocessor server technology, 


S2MP, eases some formidable programming problems. 


Interconnected VO 

CPU CPU 

Crossbar 
switchCPUCPU 

CPU CPU 

The same switched interconnection technique used to link 

processor nodes can also join processors to storage devices. 

Jar by PVi\I (Parall el Virrnal lvlachine), a 
mcssai;e-passi ng environ menr. There arc 
implementations of P ,\( fo r m:m y fla­
vors of Uni x :ind now for Windows I' s 
( ec " Para ll el o mpu ring Wind ow s 
Styl e," May 1996 1\ITE). This approac h 
cre:i tcd th e "su percompmcr "-:ictual ly 
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The great divide in the parallel computing neck problem because there's no shared 
world has-always been between shared· bus and so no contention for memory 

memory and dlstrlbuted·memory archltec· accessj usll)Q lhe fBBtest Interconnects, they 
tures. With shared memory, all the CPl!Js are scale up to hundreds or thousaods or 
connected via ashared bus to the same pool proceSBors. However, programming a pure 
of memory. In distril:iuted·memoryarchitec· MPP computer is diffioul~ as each node must 
tures,each CPU has its own private memo· be loaded with aseparate program segment, 
ry, so processing nodes must communicate which contains lots of extra communication 
by sending messages over an Interconnect· code to send messages to code running on 
ing network. other nodes; this also makes theoverall appll· 

Shared·memory systems are commonly cation depend on theexa.ct topology of the 
called symmetric multiprocessing (SMP) sys· interconnecllng network. From the point of 
tams, and distributed•memory machines view of running paraltel applications, asimple 
referred lo as massivelyparallel processing network of workstations behaves like an 
(MPP) o~message·passing systems. The MPP machine, with all the same program· 
main advantage of SMP systems is that they ming difficulties, 
are easy to program; all the variables live in There's an equivalent divide in therealm 
the same memory space so that the machine of disk 110, between shared·disk and 
looks Ilka a single CPUto the program. The "shared·nothing" architectures. An SMP 
downside of SM P systems is that the bus system will typically share disk drives 
becomes a bottleneck as all the CPUs con· between processing nodes, which requires 
tend for access to the memory. This assen· special disk drivers and e distributed lock 
tlally limits the scalability of pure SMP sys· manager (OLM) to prevent different prooes· 
tams to tens rather than hundreds of proces· eora from simultaneously trying to write to 
aors. Most commercial multiprocessor the same location. An MPP system typical· 
servers with four to eight processors are ly will at1ach disks to individual nodes, so 
SMPdesigns. neilher memory nor disk are shared (hence 

MPfl-systems don't suffer the bus-bottle· "shared nothing"). 

a network of 11 7 Sun worksration s­
used ro render fr :1111es for the movie 
Tby Story. 

The Message Passing Interface (MP!), 
with language bindings for C+ +and For­
tran, lets yo u build portab le para ll el 
applicarions ro run on clusters of work· 
rations. It consolida tes rhe besr fca­

rures learned from PYM, the European 
l)ARMACS, and several proprietary sys­
tems from lrllvl, Imel, and nCube. The 
second vers ion , MPI 2, has just bee n 
released and adds advanced fearun:s like 
dynamic process m;magemcnr, parallel 
1/0, and real -rime ex tensions. 

For problem like rendering, in which 
compurarion ounwighs communirntion, 
a luster will deliver accep table perfor­
mance even over an Ethernet. Bur other 
problems need a faster transport more 
closely marched ro the power of modern 

l'Us. A typical exw1ple is rhe Alpha AX P 
cluster ar 13mpere Universiry in Finl:md; 
21 DEC Alpha worksrations connected via 
an optical asynchronous rransfer mode 
(ATM) switch operating ar IO Gigabi rs per 
second and delivering supercomputer 
performance of 4.6 GFLOPS. Such mes­

sage-passi ng cl usrers arc suitable for sci­
enrific and engineering applications, 
where rhc use of l'Vtvl or MP! can result in 
a grear deal of code portability for semi· 
cusrom software. Bue in rhc commercial 
secror, where acceleraring SQL darnbasc 
queries is the main task , there's a new 
emphasi on S1vll' clustering. 

Basically each node.: in a clusrer 
become an SMI' cornpurc.:r in its own 
right, with a smart inrerconnccr designed 
ro make the wholt: clusrer look ro soft­
ware like it's a single S II' machine, rhus 
there's no need ro ch:mgc any application 
software when you add more.: nodes. This 
sore of archirecnire is often referred ro a 
nonuniform memory acces (NUMA) 
because ih c speed of a memory reference 
is diffcrenr within an S II' node and 
between nodes. UMA promises ro com· 
bine the easy programming benefirs of 
SMP wirh the scnl::ibilicy of MPP :ind it's 
like ly robe the future for parall el com· 
puring, especial ly once Microsofr sup · 
ports irrhrough irs Wolfpack rechnology. 

A good example of clustered SM P is 
Seq uen t's NUMA-Q architecrure (see 
"The Ncrwork in rhe Server," July l996 

BYTE). NUMA-Q is built out of nodes 
called' quad "that arc complete SMP 
computers, each containing four Penrium 
Pro procc ors on a 500-MBps shared 
bus and a proprieta r)' l ·GBps intercon­
nect called IQ-Link. You could use IQ· 
Link for mes age I assing, bur Sequent h:is 
developed mi ldlcware that makes the 
links memory-coherent so rharrhe whole 
cluster appe;;irs robe one large shared 
memory. IQ-Link monirors rhe Pentium 
Pro proccs or bu and so know when ir 
must respond to requests for memory 
locations ou tside the r:mge of memory 
addresses a.s igned ro rhis quad. The /ink 
examines its own large cache and , if the 
requcsted data cannot be found t hcre for­
wards rhc req uesr ro rhe other quad quire 
transparcnrl y ro rhe database and appli ­
cation sofrware. 

Tandcm's erve rN et implem enrs a 
somewhat simi lar NUMi\ archirecrurc, 
using a packer-switched interconnect 
based un 800-Mbps six-way rossbar 
switches :md a "worm-ho It:" routing a Igo· 
rithm (i.e., message headers may leave a 
node before rhc rail has arrived) ro mini­
mize larcncy. The great advanragc of the c 
clustcrcd·S~lf• architectures for corn· 
mercial darab;ise operations is rhar they 
wi ll work with common sofrware li ke 
Windows ITT Server, SQL Sen•er, or Ora­
cle, and the In rel-based node boards 
should be relatively inexpensive. 

Portability 
The lack of portability of program code 
between different pnral lel architec­
tures remains a major stumbling block 
fo r new commercia l cusromers, com· 
panics that typically place great impor· 
ranee on afrcr-sa les support. Parallel 
comp11ring is caught in a vicious circle: 
The lack of commercial sofrwarc hinders 
parallel hardw:lrc vendors from sell ing 
machine , while oftware vendor will 
nor spend money parring their code ro 
parallel machines because rhe marker is 
roo small. 

However, newly invemed sofrware lay­
er now disgui ·c rhc underlying machine's 
ropology and allow proi;rams robe more 
eas ily ported between machine s. For 
example, bulk sy11chro11011s parallelism 
(BSP), a new parallel pr gramming mod· 
el, can allow rhc ame p::irallel applicarjon 
ro run on an S/\ IP machine, aclusrcr using 
l'VM or MPI, or a di stributed-memory 
MPP machine. Several of these trends may 
combine within one archirecrure as in 
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Sequcnr's UMA-Q Jrchiiecrure, which 
employs clusrers ofSMP nrnchincs with a 
fast switched imerconn ccr. 

Grand Strategy 
Don't rhink thar rhe traditional super ­
computer mnrket has gone away com­
plcn.:ly; supt:rcomputers are a srr:itegic 
resource for th e defense industry, so no 
govern ment would !er that h:ippen. 
There, re still scver:i l manufo cnir ers 
working on MPP m:ichincs to so lve rhe 
Gr:ind Chal\t:nge problems in particle 
physics, fluid clyn:imi s, and atmospher­
ic modeling. In the Unired Stares, ~'IPP 

activity is concenrrarcd around rhc cur­
renr main source of funding, the Dcparr­
mem of Energy's Accelerated Str:itegic 
Compming l niriarive (ASC I) progra m, 
which was se t up ro develop simulation 
teclmologies rhat c:in check the safety of 
nuclear weapons with out underground 
tesring. The chief centers for AS I :ire the 
Sandia, Los Alamos, and Lawrence.: Liv ­
ermore laboratories. 

lnrel's huge MPP machine, callc.:d ASCI 
Rc.:d, made headlines Jasr Novembc.:r when 
it performed more than 200 GFLOPS on 
the MP Linpack benchmark. When com­
plctt:, the m:ichine should exceed the elu­
sive teraFLOI' b:irrier. The 11-cabinctcon­
figu ratio n (our of an intended 86) 
conrained 688 compute nodes with 1376 
200-Ml-lz Penti um Pro processors and 
more than 80 GB of memory. le recorded 
21] GFLOl'S, a peak performance of 400 
MFL PS from each nvo-processur node. 
IBM is a lso involved in ASCI wirh its 
RS/6000 SP system. 

In San Francisco, Tern Computer builds 
whntsome believed to bt: an extinct species: 
a parallel supercomputer based on propri· 
erar y com puting nodes . The Tera is a 
shared-memory machine that uses a clever 
mulrirhreadcd CPU archirecrnre and a 
packcr-swirchc.:d interconnect fabric; e:ich 
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What WolfpackMeans 
for Parallel Computing.. .__. ............. ~ ..........................,................................. .. 


Mlorosoll's clustering enhancement 
for Windows NT Server, coda·named 

Wollpac~ aims to e)(lend the operating 11ya· 
tom's symmetrlo multjproo11ssing (SMP) 
capabilities in two key areas: high availsblll· 
ty (I.e., fault lolarance) and ecalablllty. Mark 
Wood, product manager for Wolfpack, is 
quick to point out that "Wolf pack. clusters 
aren't substitute for RAID or regular back­
4ps-thayira a part of 11erver protection." 

Wolfpackwill be Introduced in two phas· 
es.The Prat phase,which should be available 
abo4t tl')e timeyou read this, niphasize11 high 
availabili ty for tradition11l aer;oer applies· 
lions, II s4pporte orily twin·processor clus· 
tare, with a fail-over capability so that if one 
processor falls, the system will recover 
automatlpally by migrating all its workload 
onto the other CPU. These clusters are ini· 
tially going to be bu It by connecting two sys· 
terns through a SCSI bus using SCSl·21s 
multl·inltlator connection. Because not all 
SCSI host adapters support the SCSI 
Release/Reserve command the same way, 
Microsoft bas created a hardware certifies· 
lion program. Initially, Microsoft will be certi­
fying only complete conf!gura!ions (lnclud· 
ing servers, sto111g11, and Iha hiterconnect). 
' Whan ii bacomae praotioa1r adds Wood, 
"we will certify individual componanls~ But 
al f)rsl1 Microsoft wants to m1;1ka sure thlng11 
go amoolhly. 

Once you've sat up your hardware, you 

processor switche conrexrcvery 3-n cycle 
among as many as 128 distinct instruction 
streams ("hardware threads''). Eachsrream 
may issue a m:iny as eight memory refer­
ences \ irhour waiting for earlier ones ro 
finis h, which hides much of the memory 
latency. Ar the 333-Ml-lz clock speed, each 
proces or has a peak memory bandwidth 
of 2.67 GBps, and rhc machi nc.: c:in support 
up co 256 processo r (700 Gllps in meal), 
which Tera claimsis 5percent su rain. blc. 

A European Co mmuniry iniriarivl.! 
called Europon (parr of the ESPRIT pro ­
gram) has uccessfully en ouraged th<.! 
porting of some of the most widely used 
industrial design app lications (for auto­
mobile , aerospace, pharmaceurical , and 
anoon :rnimarion, among nrhers) ro a 

variety of parallel computers. The pro ­
jects have proved rhat th e performance 
increase more than jusri fi.:d rhe cosr. 
Europorr's success src.:ms from i rs uni form 

use awizard In Wotfpack Managerto create 
sets of appllcatlons that yau want lo cluster. 
These sets are called cluster groups. Each 
cluater group gels an IP address. Using IP 
addresses like lhis enables off·the-shelf appli­
cationato lakeadvantage of Wolfpack with· 
out any special client software. 

Phase two ofWotfpackwill be more Inter­
esting from a parallel computing viewpoint. 
The technology will 11upport clusters of 
more than two nodes overintarconnectesuch 
as Flbre Channel. In addition, Woltpack will 
offerdynamic load balancingoverand above 
fall·over. This will enable the OS to migrate 
work from one CPU to another to maximize 
throughput rattier than to jusl recover from a 
orash. 

Beyond Ihle stage,NT with Wolfpack will 
become a tempting ch.oice of OS around 
which to design a clusterad·SMP comput­
er since it will support all the important higll· 
speed interconnect technologies Ilka asyn­
chronous transfer mode (ATM) and Fibre 
Channel through its standard driver model. 
Phase two, scheduled for 1998, will sup· 
port SOL Sarver in shared-nothing diskcon· 
figurations but wlll not contain a dlslrib· 
uted lock manager (DLM) for shared disk 
access (which Microsoft was considering 
at one time). However, maoy parallelized 
enterprise databases like Oracle have 
already Implemented distributed locking at 
the application level. 

programming approach based on message 
passing wirh PVM. Bur also comributing 
was the in iti:irive's organizational struc­
rnre: Each porting consortium h:id to 

include nor jusr the codt: vendor bur sev­
era l end user of rhc code and a parall el 
programming specialist. 

Perhaps a king when parallel compur­
ing will hir the mainstream i n't rhc righr 
quc.: rion. Rarher, we should ask if one 
declining and one growing indusrry se ­
ror-superco111puti11g and P -based 
clicnr/servcr computing, respccrively­
can combim: co make parallel compuring 
vinble for i.;t:nera l business. Thanks to 

the rhree important technical innovations 
we're seeing today, the.: an wcr :ippear t 
be "Yes, rhc)' can. " m 

Dick Po1111t11i11 is a BYTE co11trib111i11g editor 
ba sed iii L011don. You can re11ch him a t 

dlckp@bix.com. 
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Avoiding Hostile Applets 

How to minimize the risks of executable content. 


By Gary McGraw a11d Edward Felten 


J 
..--.. ava promises ro relieve many of the headaches devel­

oper encounre rwhen they migrate code among dif­
ferent types of machines. Its built-in portabilit)' also 

..__.. give rise to a{J/1/ets, special Java program that can 
enliven :i Web page. Jav:l-S:l\'V)' brow er , including. erscape 

avigaror and Microsoft Internet Explorer (MSIE), automati­
cally download an I "inrerprer" (i.e., run) anr Java applet tht:y 
find embedded in a Web page. 
J:wa code's :1bilit)' ro run on 
many diverse platform makes 
such magic possible. 

However, this technolo­
g)' also allow unscrupulous 
applet designers to invade 
)'Our machine. Realistica ll y 
speak ing, there is no such 
thing as a I00 percent-sccu re 
computer system. Bur be­
cause j ava applets are excep­
tionally easr to download, 
u er might be exposed ro 
significant risks without even 
knowing it. These days, with 
J:iva applets everywhere and 
with millions of people using 
J:wa-enabled browsers, you 
need tb know wlwrt: you're 
pointing you r browser. 

The problem is that there 
i no par solution here. The 
bad new : There are risks. 
The good news: Java's de­
signers were well aware of 
rhe e risk and did their best 
ro limit them. For inscance, 
tht: increased u. e of digiral 
signatures (which aurhenri­
care code as coming from :i 
rru red source) in JDK 1.1 helps wirh risk rcducrion. 

Still, you are vulnerable, and for now rhere's nor :i lot you 
can do. Although Java marketing hype rends to ignore and gloss 
over the risks, you re bencr off knowing about them, even if 
there's little that you as a Java user can do except to limit your 
exposure to Java and other forms of execurable content (e.g., 
ActiveX, JavaScript, Safe-Tel, and Telescripr). 

What potential problems does cxecurable conrenr raise? 
There arc four basic caregories: :i rracks rhat modify a sysn:m at­
tacks that invade a user's privacr, attacks that deny legitimate 
u e of a machine by hogging resources, and arrack that anrago­

nize :1 user. (St:e the table "Four lasses of Attacks" on page 90.) 
Keep in mind that this table only give a flavor of rhe kinds of 
things that an: possible and i b)· no means complete. 

System Modification 
A programming language as powerful as Java has the abiliry to 

modify darn-wherher it's in a computers memory or in the file 
srsrcm.Java include prede­
fined classes with methods 
rhar can delete and other­
wise modify files, modify 
memory rh:ir's in use, and 
kill proces cs and threads. 
This power has rhe porenria! 
for abuse. 

System-modification at­
tacks make up rhe mo t crit­
ical risk . Java's de igners 
have given much thought 
to disal lowing this class of 
arrack . In contra r, AcriveX 
has 110 limitations on irs bt:­
havior once it's invoked. 

In rhe mo r erious cases, 
system modification in­
volves inm1sion into the sys· 
rem itself. Java misuse can 
crearc an avenue of arrack. 
Given that )'Stem cracker 
will use any tool available ro 
compromise ecurity (rhu 
gaining entry and use r priv­
ileges), Java's designers and 
implementers must ensure 
that Java docs nor provide 
new port of entry into a ma­
chine. (Users c:m'r do an)•­
thing bur be careful about 

th eir Ja\'a use.) And because J:wa works on many different plat­
forms, a successful arrack on, say, Solaris machines will also be 
succi:ssfu l on Windows T machines. Never bdore have cros ­
plarform ;ma k been such a distinct possibility. 

The b:id nt:ws is rhar using Java ro break inro a machine is 
certainly possible. Arrack applet -ones rhar implement sys­
tem modificarions-ha\'C been demonstrated in rhc laboratory. 
Princeton Univcr~iry's S:ife Imcrner Programming Team, which 
has discovered man)' ofJ ava 's known ecuriry holes, has creared 
arrack applets that exploit the ·c holes. Parchc have been devel­
oped ih:it nwkc these attacks impossible, bur the pos ibiliry of 
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or her sophisricarc l arcacks :ii way · pre­
senr a risk . 

Wi th roday's mission-cririca l com pur­
e rs, system-modifi ca rion at racks could 
corrupr fina ncia l records in a . ccmingly 
secure darab:i e, leading to inan ial loss 
and corporate bankruptcy, or mu di fy hos­
pital paticm record , possibly lc:1ding ro 
incorre t trearmcnc and even death. Care 
must be taken not to expose critic:il sys­
tems to new lines of :tttack. Since crack­
ers fl ock ro th e la rt.:s r ;rnd greatesr vul ­
ncrabili t ie ·, ir's impo rr:tnt rhar J:1va not 
become a cracking tool. 

Invasion of Privacy 
,\ second general rypt.: of arrack di !ost.:s 
confidc nrial in for m:ui on ;ibo m a user 
or a host machin t.: . For example, in Unix, 
;iccess ro the /etc/pass1·1 d fi lc (which 
conr:iins user n:imes :md encrypted pass­
wo rds) m:ikes ir pos ihl t: ro mounr ;i pass­
word-cr:icking attack drnr c:m npt.: n ;i ma­
chine ro :m;ickers. 

A system can :i lsn leak Olht:r sensitive 
infor mation: Consider an unscrupulous 
company's being able to sre:i l a competi­
ror's st.:crct husine. s plan through corpo­
rate espion:ige. Ind ivi dual ust.:r should 
consider whether th t.:)' would wanr their 
private c-m:ii! or fina ncial rccords to be 
made public. Anr confidenria l inform:i­
tion that can be e-mailed or otherwise 
rr:insfe rrcd over a ncrwork is Sllhjecr ro an 
in v;is ion-of-pri v;icy arrac k. 

Wi th Jav;i, the >t:indard mail-forging 
:irrack is much morc eriou bc a use dou­
bly forgcd e-mail is a possibiliry. The ap­
plet uses a patsy system ro send fake mes­
sages, di gll ising its actual origi n. (See rhe 
figure "Doubly Forging E-~l ai l with an 
Applet" on page 92. ) 

Finally, the sound c:ipabili rr pre ent 
in many ystems today opens up a new 
kind of l'avcsd rop ping. lf:i n att:icke rcan 
ga in control uf a system's micro phone 
ir's possible fo r hi m or her to listen in on 
rhc an:.1 immediart:ly surro unding the 
sys tem. Mo re subtl e eavesdro pping in­
cludes monitoring process rabies and fik 
:icces . A Web -base d ve rsion of e;ives­
dropping mighr include keep ing track 
of wh ich links a part icular ust.:r fo llows. 

.Java succcssfu lly defe nds aga inst omc 
of these type of arrack . For example, filt: 
l /0 has especially tighr conrrols. However, 
this is coumered by rhe fac t that :1pplets 
always havt.: :i channel over which rosend 
b:ick in formation. Th:ir's becausr.: applet 
an :ilway. r:ilk ba k ro rhe server whert: 

Four Classes of Attacks 
The four basic types of security attacks, ranked in order of severity. Hostile 
applets fa ll into two types: attack applets, serious system·modlflcation 
attacks ; and malicious applets, the three less-serious-risk classes. 

Attack class Explan ation Consequences Java defense 

System modification The mos I severe attack Severe Strong 
applets; soon only in labs so far. 

Invasion of privacy Malicious applets; includos 
mail fo rg ing. 

Denial o f service Malicious applets; can bring a 
machine to a standstill. Many 
oxamples on the Web. May 
require rebooting. 

Antagonism Malicious applets; annoying. 
Most commonly encountered. 

Moderate Strong 

Moderate Weak 

Lighl Weak 

May require res tart of browser. 

they originated. !:ii i forging i harder to 
defend ;igainst. Shurr of disall owing con­
t:tctro a cl ient's pons, mail-forgingarracks 
:ire nor likely ro go aw:iy. 

Denial of Service 
Denial-of-se rvice :i rracks ma ke system 
reso urce unavai lable for legi timatr.: pur­
poses. They occur when :1 proce s siphons 
more than the standard allotment of re­
sources, cs entiall y hogging the ma hine. 
There arc m:iny ubcategories of dcnial­
of-scrvicc :tnacks. omc example include 
completely fi ll ing a fil esystem oru ing up 
all avai lab le fil e pointers; alloca ting all 
of a ystem' memory, crearing thou ·:inds 
of windows-effectivcly denying a cces 
ro the output screen or ro the wi ndow­
cve nr queue; ;i nd using all of a m:ichine's 

PU crc lc h)' creating m:iny high-prio r­
ity threads. Although lenial-of-service 
:m acksan: of real concern, Java's design­
ers have nor properly addressed th em. 

There i some debate over the rela­
tive impo rtance of stopping dcnia l-o f­
sc rvice an ac ks. Jn mos t c;ises, dc11i:1l of 
crvice comes closer to the category of :ic­

tacks that antagonize the u er rll:ln ro :rn y 
orherc:i tcgory. This is because recovering 
from :i dc11 i:1l-of-se rvicc arrack is usuall y 
c:1sy: You just reboot the machine. Eve n 
so, denial of ervicc for mission -critic:i l 
compurcrs can be serious; you ccrt:1inl)' 
don't want robe rebooting crucial links 
in your system chain. For example, imag­
ine the mayhem rhat would erupt if an :ip­
plet clogged the mach ines that nm the 
srock mark t.: r: The rcsllltanr losses could 
be staggering. 

Denial-of-service :it tacks are onc of the 

most common Java security concern. . For 
li ve exampl es, see M:irk La Due's Hostile 
Applets Home Page :i t hrrp ://www.m:ith 
.garech .ed u/ -mladue/ Ho ri le A pplcrs 
.html. Imp lc menring uch an arrack i nor 
hard; hmvt.:vcr, stopping one is, be ause 
the current J;iva securi ty model docs nor 
nffo r a good solution ro this problem . 

Antagonism 
Less odious, bur stil l of concern , :i re at­
tacks rhar merely ann oy a user. Pl:iying 
unwanted sound files through a pc:iker 
or displ ny ing obscene picrurcs on a mon­
itor arc rwo exa mples. Other ecmingly 
:lntagoni ric arrack can be the resul t of 
imple programming errors. 

As mentioned above, some dcnial-o f­
sc rvice artacks can be cla sified as nH:rdy 
:inragoni tic. A window-popping :i ttack, 
for example, can be just an annoy:incc, 
depending nn the window manager in use. 
Judging the se\'eri ry and c:ircgory of :i p:i r­
ticul ar attack i always a ubjecti vr.: and 
onrext-scn iri ve problem. 

Java's Lines of Defense 
To combat all fou r cias cs of arracks, Java 
secu rity rd ics on three prongs of defense: 
rhe Byre-Code Verifi er, the Applet Class 
Loader, and the Sccurirr Manager. To­
ge ther, these prongs perfo rm loa I- :rnd 
run-rime checks ro restrict access to filc­
systcm, netwo rk, and brow 'er inrernals. 

Eac h of these prongs depends in some 
w:iy on the others. For the Java secu rity 
model ro fun ction properly, each p;i rt 
must do its joh properl r. (For more on rh e 
.J av:i securi ty model, see "Java Secur ity 
an .IType afcty," January BYTE.) 

w 11tim1ed 
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Using Java More Safely Now 
Ir ' all wel l and good ro ta lk :1bourcbsses 
of attacks and how the j :l\':1 security mod ­
el rries to protecr you. Rut liosti k appkrs 
do ex ist, and you can't just trust rhe Java 
secu rity mod el to protect you in :tll c:tse . . 
Things :ire impro\'ing, h11r rh e securit)' 
model is nor perfecr. \Xlh:it can )' OU do in 
rhe mc:1mimc ? Are there guideline. for 
using j :ll'a as ir exists roday rhar mighr re ­
sult in better scc uriry? 

In fact, th ere are severa l srr:iighrfor­
ward thing that you can do to make.: ~ · our 

use of J:iv;i safer. Most of thc:se involve 
old- fashioned com mon sc:nsc; othcrs re­
quire a bit of knowledge about Java. What 
follo\\' is :t lisr of guidclincs. 

/\dminisrrarors must rake rh e lead in 
assessing risks and making po licies reg:ml­
ing possible exposure to hostile Java :ip­
plers •md other cxecurabks on the Web. 

Know your own Java environment. 
Know which vendor's Jan virtu:1l ma­
chinc (V~ !) )'Ol1're using. Nc.:tscape's se­
curity policy :rnd implementation differ 
from Microsoft' s. Be aw:irc char there are 
many Java licensees. Some \\'ill provide 
bem:r securiry so lutions rhan others. 

Know what \Xlcb sires rou'n: visiting. 
just :lS )' OU shouldn' t dri\'c )'Our minivan 
inro ce rtain d:ingcrous neighborhood s, 
you shouldn't smf your brow. er inro 1111­

familiar-possibl)' hac kcr-pronc-ncigh­
bo rhoods on the Web.The Sun MicroS)'S­
tems Web site is probably OK, but th ink 
twice :ibout visiting a sire known JS Vin­
ny's N:1sty SurprisesJav:iJo)'ridc. Like the 
real world, the Web is mosrly safe , hm 
it can also get uangcro us in orher pans. lf 
you have criric:il inform:icion ro prorc.:cr, 
yo u should surf wirhJav;1 e11:1bled on!)' to 
sites that )'O U know and trust. 

U·e up-ro-date browsns with the lar­
esr securiry updares. Securiry problems 
often get fixe s onl y in rlw larcsr version of 
a browser-and rhis i often a beta ver­
sion. If you're using Netscape avig:11or 
2.0 now, you have some very se rious secu­
rity holes in your browser. Ger a new one; 
your secu riry depends on ir. 

Be aware of new producrs rhar al!empt 
ro fill sc uriry g:ips. \X1ehCru s:ider, from 
Gradient Technol ogies (i\.larlborough 
1'.L\), is designed to authentic:ue rhe serv­
er your· browser is pointing to, according 
ro Joe Uniejcwski, Gradicnr's vice pr~, i­
dem of m:irkering. With this pacbge, 
)'our sernrit)' :idminisrrator aurhemicarcs 
users and inrern:1l md exrcrnal sen·as in 
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Doubly Forging E-Mail with an Applet 
It's easy to forge mall 
by telnetlng directty to 
port 25 and typing direct 
SMTP commands to the 
mail daemon. Applets 
make this approach 
much more Insidious I -r 
by removing the ability Forged meuage withTelnet lo port 25. Forge ato detect such forging giveaway header.message from whoknon.com. 
header. 
by lookJng at the mall 

: 	 SMTP . 

-------------· 

le] ~ 
I _,, t --1 

Malidous applet 	 Applet t.elnets t.oport 25. Forgedmeuare that appears 
Forces amessage fnlm to really be fnlm clueless.com.I HTIP 
clueless.com. t 

I SMTP·--------------· 
Amalicious app let runs on a clueless host to send messages 

that seem to originate from that host. 

:1 registry, providing fim:-grained conrrol, in for m:nion is truly critical. If it's ul rra­
according ro Brian Schimpf, Gr:idient's critical, ger off rhe lnrerneten ri rcly. Oth­
Jirccror of product dt"vclopmenr. Orhcr crwi e, srop using the Web o n essential 
produces, s11ch as l111 crScan \l(ld1 Protect machines. Turn.Java off. Don 'r llSe ajava­
(frcnd J'vl icro, Cupertino, CA), G:tunrlcc enahlcd browser on a machine conr:iin­
(Trnstc:d In formarion Systems Gll'n­ ing k..:r busim:ss d:n:i. Bur try not ro th row 
wood, /\!D), and Surfi11G:irc and Smfi11- the b:iby our with the b:11hwater; some 
Sliicld (Finjan Software, Cleveland, 0 1-1), degree of risk is us11:1 ll y acceptable. 
arc :1lso claimed ro block Java applets, al­ Fi11:1lly, a sess rour ri ks: What do you 
though recem rese:uch ind icarcs di is may h:i\·e ro lose if your data is compromised? 
nm be rcchn icall)' possible . L\ec1llsc everyone's siruation is uniqu e, 

Keep a lookout for sccurirr :dens. Onl' there is no one answer ro rh c quesrion 
good \1':1)' i:. to subscribe to the Co mput­ ..Should I :ivoid using .J ava bccause of rl1l' 

er Emergency Response Team's ( ERT's) possible risks rh :ir applets might pose?" 
m:1iling list (see hrrp ://www.cen.org). Ir Those running n business 011 the lnrerner 
:ilens lnrcrnc.:r users of sccuriry problems need ro rhink about exposing their d:irn 
1h:it are panicularly serious. Vendors try to possible robbery or corruption. A hmm: 
to provide rhis informarion but are nor user wirh no crit ical data, on the other 
:1 lw.1rs thc hc ·r source of d:na. In :1ddirion, hand, probably !us noworric.:s. Bur if your 
the _l:l\':i Security \Xlc.:b si re (hnp://www in ormarion is valuable or if you' re high­
. rstcorp.corn/java-scc11riry.h1 ml) includes ly visibk, you ma ke ;1 good r:irger. m 
a fo rm where.: you c. n si •n up for norifi­
c:ic ion about our work. \Ve; use che resulr­ Gary i\lc , r.1111 i; 1 rt:S•"< lrch sci.:11/ist at /-l.c/i,1bl.: 
ing li sr IO inform users of new .Jav;1 sern ­ So(tmm•?cclmologics Cnr/J. (S1.:rli11g, Vt\). Fl-
rir)1 prob lems. The popular press often 111ard Fdte11 is the leader<>(l'ri11c<Jto11 U11i1 ,.:rsi­
COl'ers new hole as wdl-whcn rhe(rc ty'sSa(c /lltcmet /'rogr,1111111i11g Tt'11111 . 111cyilrc 
serious. for example, news of the l'rince­ the coa11t/J()rsu(J.1v.1 Scrnriry: 1-!osrile Appkr,, 
IOn S:ifc Internet Programming Team's Holes, ~11<! An rido1cs (juh11 \Viley and Son s, 
work hasappe:1red in US!\ ?odc1y, the \Fall 1996) 1111d the ]<11 •.1 Saurity CD from A!i111/Q. 
St rte/ Jo11m11/, the Nell' Ynrk Ti111cs , and \'011 can r<'ilch tl;c111 tit http://www.rslcorp 

:11111rnber nf trnde puhlirnrions. .com/-gom mu/ at http://www.cs.pr1 ncoton 

Apply drasti c sec11riry measmc.:s if rour .edu/slp, respectii·ely. 

http://www.cs.pr1
http://www.rslcorp
http:rstcorp.corn/java-scc11riry.h1
http:hrrp://www.cen.org
http:clueless.com
http:clueless.com
http:whoknon.com


..--• whirl wi nd of new softwan: 
!I A technologies has blown away 

mo t four preconception 
..__Ill abo ut how applications will 
work. The Web, Java, object do tabases­
that' just a shore list of new technologies 
we're havi ng to ab ·orb. Each has irs own 
virtues, but how do they fi t together? 
How wi ll we build appl ication systems 
using these new technologies? 

One thing we won't do is create static 
ys tems. Current cl ient/server models 

want to clas ify task rigidly a being 
"client side" or "server side." To more fu l­
ly exploit the power of disrriburcd pro· 
cessing, appl icarion designers havc to learn 
to move code, in the shape of npplets, ro 
execute in the mo t appropriate place. 
Si milarly wi th data, it should not be n stark 
choice to keep everything on )'olir local 
disk or cver}•thing on rhcserve r; you need 
to choose dynamically which data would 
be bener stored locally for quicker acces . 
S)'stems like Ma rimba's Casta net nre 
pointing to the way to do that. 

Another thing we won r do is ignore 
the integrity of connections th at we cur· 
remly have; being arbitrarily dumped 
from a Web si te while you're in the mid­
lk of a banking transaction will just nor 

In: accept.'.lble. There's ;rn urgent need ro 
lc.'.lrn lessons from the transaction pro­
cessing technology u eel by automatic bank 
tellers and other mainfr.'.lme applications. 

Bur if we were to sum up th is new 
direction for software in one phrase, ir 
would have to be "Components every­
whe re." Note char word co111po11 e11ts 
rather rh:m the word obiects. Behind rhis 
change of terminology lies a profound 
rcchnic.'.11 shift. In its earlie r incarnations, 
ob ject-or ientatio n was pure ly a pro­
gramming discipline, which delivered it 
benefi ts to program mers direc tl y (for 
example, t:asy code reust: through in her· 
irance) but on ly indirectly to end users. 
Un like .'.IC++ class librory th .'.l t you must 

"' compile into n program before you can "' 
use it, a component is a rt:ndy-to-run pack­
age of code that gets d)'!umicallr loaded 
and linked into your system to extend irs 
fu ncrionali ry. AcrivcX controls :md Java 
applet arc components in this sense. 
Components sha re m.'.lny of rh c charnc· 
terisrics of objecrs particularly the need 
to hide rheir internal workings behind a 

The Component 
Enterprise 

The thoroughly Webbed, fully componentized 

applications of the near future will create a newe1; more 
flexible client/server architecture. By Dick Pountain 

The Shape of Things to Come 
At Toys 'N Stuff, a virtua l store of the future, customers wlll shop using an applet that 
gets pu shed to their PC when they log on to the store's Web server. Thal server will 
receive data from back'ilnd systems that have been processed by business logic on 
middle-tier servers. 

Multipleback-end servers, in and outside the 
company, will re spond to a single client request 

Powerfu l cl ient hardware enables 
dynamic 3·0 graphics and voice 
recognition. 

.... 
IPPI 

Applicatio n-either stored 
locally or downloaded from the 
net-runs in browser. 

well-ddined interface, thar is, a set of 
accc s methods. 

Pcrhap less obviou is rhc shift that 
everywhere signa ls-ro disrr iburi ng com· 
ponem . uno Pfister, rnanagingdirecror 
of Oberon /\1icros)'s tems, in Zurich, sum 
it up thi w.'.ly: "D istributed objects arc 
arrrncrivc because they I romisc complete 
local/remote transparency. You can deve l­
op software for local usc firsr .'.Ind then lat· 
t: r parririon ir onto st:veral machines. 
Componcnrs arc often equated with di ­
rribured objects, but while both h.'.lre 

important properties, such as the neces­
sity of ch.:arly sep;i rating interface from 
implemcnrarion, components make sense 
eve n where distribution doesn't. Com· 
ponentware is the mature wa}' of con · 
. tructing sofn v:ire systems, such that mar­
kers in rc::idy-made components can 
emerge. omponenrs need ro be suffi· 
cic nrl y inde pend ent that they ca n bc 
developed, sold, :ind in ·railed indepcn· 
dently, and yer rhcy need to be inreropcr· 
able so that they c:i n levcragec:ich other' 
functionality. In ocher mature engineer-
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Building N et Apps The Compon ent Enterpr i se 

ing di cipli 11 c , a component approach is 
now a mnm:r of course, bu r iu software 
cngini.:ering the dusr hasn't ·cnled yet. " 

We are moving bt:yond rh t: stage whi.:n: 
co111ponenrs are jusr user-inrerfoce wid­
get · or curcsy dancing heads. Their real 
imporr is rh:n you can reuse rhcm ro 
form new "appli cariuns" wirhour h:wing 
to recompile anyrhing. 

The four mnin compont:nt models­
Acti 1·e X,J av:i, Open Doc, Ncrsc:ipe's Li 1·t:­
Con necr-a re nor plug-comp;uiblc, bur 
rhne's progrt'.SS toward making tlm11 :111 
work togt:rher. For example, rhe forth­
coming Java Beans Al'l will allow compo­
nents wrinen in .Java to exccure inside 
Acti\'cX and Open Doc conr;1iners, whili: 
Netscape has pledged ro build AcrivcX sup­
port into ir · fururc browsers. It won'r he 
long before you'll be able to mix ja\'a :111d 
Act ivcX componenrs in rhe same palerte in 
a devclopmenr rool likc Borland's L1trc. 

While this kind of componenr-bascd, 
lighrwcighr disrribured compming is ide­
ally uited ro sy ·rem based on desktop l'Cs 
and low-bandwidth naworks, rhere wil l 
always be app lications, such as database 
search engines, rhat require large objects 
roo big ro shuffle around the nerwork a11d 
musr be exccured in place on rhe servers 
rhey inhahir. Hen e rou'll still need both 
ful ly disrribured objec rs and remore 
mcrhod calls. The kc )' ro rhe future will he 
ro combinc the ·c rwo differenr style of dis­
trilmr ion in the most dfcctivc wa)' possi­
ble, downlo:iding wl1;1r is easil r moved and 
remotely calling whar is nor. Fomm:uclr 
rhc srandards rhar will make rhis possible 
arc bcing h:immered our right now. 

SunSoft ' .J;wa version I.I introduces 
somc srrarcgically crucial nt:w fearures for 
communic:1tion wirh remote objects.Java 
Remote Merhod Invocation (RMI) will 
enable clicnr-side applers ro drive servcr­
sidc .Java applicarion :md vice ver a, the 
way rhe VR vicwer docs in my roy srnrc 
examp le . .J ava D:irabase on necnv 1ry 
UD!IC) will provide a srand:ird Al'! into 
SQL databases; and Objecr Serialization 
convc rrs .Java object s ro and from dara 
streams, so you c:rn 1110\'e data across the 
nctw >rk as casi ly as code. 

Equally significant i the bject Man­
agemenr Group's late 1996 rclcase of rhe 
specifications for Gcnc:ral lnrcropcrablc 
ORB Protocol (GJOI') and lntc:rner hucr­
opcrable ORB Proro ol (llOP). These pro­
rocnls specify the message formats a11d 
,bra s rrucrures for communicaring 
herwcen Ohjccr Request Broker (OIU\s) 
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0 Aollent applet dltplfly1 the store'• 
d...-rtment map and paUeS your 
selection of d&IJ'rtmefrt b1ck lo IJJ• 
server. 

f) AVirtual Reality ModeDng languap 
IVRMLI d8'Cffptlon of the first allle of the 
IOft lop aactlon 1m p11$had from server 
to client, which renden It In 3·D. 

0 lb store lnYenlory ch1np1, the server rebuilds 
(dUri'11 ltl alack..t period lit nll!ltl 1 flill VRML 
plctiJre of the store lllilll data fatchad via sqL 
from the remote Top 'N Stuff stock control 
dl(tabase. 

orrns will be able ro absorb DCOM ob jects 
ju r as m :ll :1s a11y orher. 

Repositories of All Wisdom 
!lcforc ir e;rn become a real iry, "compo­
nenrs everywhere" needs ro deal wirh a 
very lmge facr of life, namely tlrnt almost 
all rhe mosr imporranr data in the world, 
from census records ro rclcphonc direc­
tories ro corporate business information, 
issrorecl not in objccr bur as row in rela­
tional darabascs, nr even in old OBOL­

hased fla r-fi lesysrems. Thar's why my Toys 
'N Sruff example employs a rh rce-rier 
srn rcntre, where rhe srock conrrol dara is 
kep t in rhe same daraba-c system ir has 
been in fo r rhe lasr decade, and a middle 
rier of sofrware accesses ir via SQL. Ar the 
111omenr rhere's a vnirablc flood of prod­
ucrs , Like Microsoft's ActiveX D:11abase 
Objecr, dhWeb, lnrerner Darabnsc Con­
nector (JDC), and SQL Server Web As i ·­
tanrrhar lcryou li11k your Web sire to lega­
cy dar::ih:iscs and genera re HTML pages 
011-rhe-fl y ro display rhe d:ua . 

Whi le an HTML re pre. entarion is a 
good p lace co srarr, cve11nra ll y we will 
wanr darabascs to rernrn proper objects. 
Those who have rhc luxury of rarring 

rhar conform ro rhc Commo n Ohjcc r 
Request l~roker ( ORBA) 2 srandard. An 
ORB is a software cngin c rhar allows 
objects from diffcrcnr vendors on di ffcr­
cnr platforms ro call each other's merh­
ods by tran la ring berween their different 
ohjccr models, processor cndi:rnisrns, or 
wh:ucver. 

Alre:idy there are ORBs like Visigenic's 
Black Widow and Iona's Orhix\X!eb, 1lm 
enabk Java applcrs ro ralk ro di rr iburcd 
objccr. on any COllHA-compliam Ill\. 
Black Wiclowaurom:tricall)' generates hmh 
clicnrand crver ·idcJa1·a co<k from imer­
facc definition language (IDL) inrcrf:ice 
descriptions, and rhc resul ting applt:rs pro­
vide bidircGional access bcrwcen any Jav:1­
e11:1bled browser and COltB1\ objecrs on a 
re more sysl'cm. (IDL is the abs1 racr language 
used ro spcci fy objccr interfaces under 
CORBAand Microsnfr's Common bjccr 
Model, or 0/\1.) 

Hoth Nets ape and Oracle have adupr­
ed llOP as the basis of their nerwork com­
puter archin:crnre. J\t!icrosofr remains cool­
ly derachecl from IUIA and has placed irs 
own Di. rriburcd CO/\ I(DCOM) distributed 
object technology in rhc public domain ro 
promote it as:rn al1ern:irive, hm compli.111r 

e Second client app'~ that 
enable• ~ou to navigate 
throulh the scene. 

http:progrt'.SS
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from scratch, like Time-Warner wirh it s 
P.i th fi ncler sire, can employ a full r 00 data­
base (essentially a rc:posirory of per~i~tenr 
objects wirh execurahle methods) like 
Object Design's OhjectSrore as :t back cnd, 
bm anyone who has legacy dma need ·some 
kind of comp romise formula. Prnponems 
of pure objccr darabasc:s have be: en bicker­
ing wirh the r~·larion:1 I database esrahli sh­
menr for seve ral years, but now such com­
promise looks within re ach. A great 
strengrh of rebrional darabases, over and 
above rhcir ubiquit y, is rhar thc:y make: ir 
easy ro accelerate queries using multiple 
processors because they retrieve data in log­
ical sets rather rha n one record at a time. 
Their weakness is rhar rhe)' cannot easilr 
handle: co mplex m11lrimedia object.~ li ke 
vi(h:c i :ind com pound documents. The pre is 

and cons of ohjecr databascs arc the rcver~c.:, 
so there should be complemenrarit)'· 

Hybrid object-relarional daraba es arc 
now gaining . upporr from all the leading 
data base ven dors, including Oracle, 
Srba~e, and m:--1. Tht:re arc various ways 
yo u can meld object and relati onal d:ica­
bases rogcthcr, includingobjecrwrappers, 
cla .-,~ libraries, and m:ippi ng roolsets. 

i\ wrnppcr is an nhject co maining a 
querr in SQL (or some nrherdar:i manip­
ulat ion language) that acce csa rcbrion:il 
database and bundles the retrieved d:\1' :1 
inro the fo rm of :111 oh j.:cr; the: downside 
is th:it the wr:ipper wi ll need to be rewrit­
rc11 wheneve r the database srru ctu re 
changes, :ind it mar dcgrade perform:mct:, 
too. Hy em ploying :i class libr;H)' tlrnt .1.t: p­
:irarc.:s intc.:rface from implcmcnration, 
yo u c:111 avoid this rewriting problem. 
l'roducrs like.: DBrools ++, from Rog11e 
Wave Software, and SQL Objects++ 2.0, 
from Object~++ Sofrwarc, are typical, 
and future OIUIA-compliant systems will 
use.: such libraries. 

-lapping roolsets arc programs th :n 
ta ke :111 object model and a rel:uional data­
bases hem:i :111d gent:rare a byc.:r of m:ip­
ping cnde rh:1t converts dara :iutomatic:il­
ly hcrwecn the rwo. While wrappers and 
libr:1rics ca 11 nor111 :1 ll y make on lr 
'"table = rype" mappings (i.e., e:ich row of 
rht: relarion:il rable becomes one object), 
a mapping too l can perform arbi trarily 
complex translarions rh :it go beyond cbt:i 
relationships :ind add value to the retrieved 
d:i ta . Example. of such rools include Per­
sistence, fro m Pcrsistence Sofrware, and 
Ohjecr lnregration Server, from Onros. 

Some objccr-rcl:nional dat:iha e prod­
ucts like fB,\!"s DB2, lnformix's lll11sm1, :md 
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Apowerful motivator of the shift to com· 
ponent software is the revolt that has 

been brewing in corporate IT departments 
against the expense and difficulty of main· 
taining modern PCs. Currently the debate 
rages over whether the network computer 
(NC) le a viable alternative. One way you 
might view the contest between the NC and 
PC camps is as two ends of a cont nuous 
spectrum of software location. 

"Local storag is just a replacement for 
bandwidth-it 's caching,• says Miko Mat­
sumura, Java Evangelist at JavaSoft. "On a 
stand·alone PC (zero bandwidth) you need 
to store your entire universe locally, while at 
the other exlreme (Infinite bandwidth) you'd 
neverstore any code locally but gel just what 
you need off thenetwork." 

Matsumura sees a th ird way lo go: 
"Nobody todayhas unlimited bandwidth, but 
solutions like Marimba's Castanet allow you 
lo mix and match the functions you want to 
store locally-a 'build your own' os:· 

Castanet distributes Java software using 
a radio metaphor, ~transmitting " programs 

Uni SQl.'s UniSQIJX extend :i convention ­
al IUlH .\IS hy :idding support for user­
de 111cd rypcsand fun rions, brgeand com­
posite objects, and multiple inh c.:ri t:rnce. 

There's no knowing ycr which of tht:se 
hybrid technologit:s will triumph , bur 
whichever it is, :i big p.irr of its job will be 
to support tr:in ac tion prnct:s ing (Tl'). A 
re:1I on- li ne: economy can nor tolera te the 
haph:izard way mosr of uscurrcnrl y expe­
rience the lmernc.:t where you :ittempt to 

log on, maybe yo u succee d (or not), 
111 ;1ybe you get thrown off wit hout w:1rn­

ing:ifter 5 minutes. The mainframe world 
h:1s been usi ng Tl' for years to prott:ct rhc 
~ort of transacti on you m. kc wht:n you 
draw money fro111 a ca hpoinr 111achine, 
where ir wou ld be disas tT011s m lose con­
t.u.:t after your :i count h:is been debited 
hut before: you'vc got the money. Tl' is :i 
whole design phi losophy for client/se rv­
er sysrc111s in which a tr:insaction beco111e 
a conrr:ict rcmpor:irily binding a cli ent ro 
one or mort: se rvers, wh il e imposing tht: 
disciplint:s of atomic upcbte , committal, 
:ind rol l-back to undo unwanr.:d ac tions 
should the transa ti on fail. Whc:n a t r.ms­
:iction ends, all rhe parries in\'O!ved must 
:igrc:c th :ir it either succeeded or fa il ed. 

TP monimrs arc control progr:ims th:ir 
man:igc transactions from rhe poinrof ori­
gi 11 , rypi c:illy on rhe clienr, managing 

down"channels" to a "tuner" installed on your 
PC. Each Java program has an associated 
channel, and when you first subscribe to this 
channel the software gets downloaded to 
your local disk; however, the code isn' t dis­
carded SIJ usual when you finish using it but 
remains on your hard disk. Whenever an 
update to this software is released, patches 
containing just thechanges will be automat­
ically downloaded and applied next time you 
tune to the channel. This mechanism can 
equally work for data updates, like changing 
stock prices or newsitems. Aller using Cas­
tanet for a while you'll find just the data and 
programs you use a lot have become stored 
on your focal hard disk, though much more ls 
still available on the Web at the cost of a little 
more download time; it's a kind of persistent 
caching (similar in principle to the way that 
America Online distributes its screen graph· 
ics). Microsoft and Netscape have made 
deals with the PointCast on-line news net· 
work, which offers a roughly similar kind of 
service, and this may figure into Microsoft 's 
Zero Administration initiative. 

their rouring, \0:1d-balancing, and restart ­
ing after fo ilurt:. r-.fain fra me TP monitor · 
have crnlved within a model of few huge 
se rvers supporting thousands of cl ients 
each, bur acomponenr-oricnted future will 
mean many more bur sm:illcr servers, with 
far more complex connectivity. Future Tl' 
monitor~ will net:d robe very sm:irr indeed, 
able to snppon long- lived transactions that 
cross manydifferc:nr servers and c:m spawn 
nesred subtrans:1crions (with a parent-child 
hi erarchy of committals.) 

Microsoft's forrhcoming Trans:Krion 
Server alrc:idy ·how. a subtle evolution 
of rhe Tl' monitor. TS dmsn'r have all the 
feanires of say, ·1 S, but ir strikes our in 
some newer di rt:crion s. For example, 
Transaction Scrvc:r will help disrrihurcd 
appli c:itions reli ably connc:ctwirh remote: 
objects, t:Vt:ll whr.:11 no rr:insacrion is being 
per fo rmcd. 

Pcrk1ps the mo rsuit:ible pbce for:i Tl' 
monitor will cvrnrually be: ri ght inside 
your \Xlr.: b browser. Future: brow ·crs m:ir 
need ro expand thei r function from mere­
ly rend;.:ring HTML pages to becoming 
genera l network resource managc:rs thar 
can knit mgethc:r remote re: ourcesof v:ir­
ious kinds (e.g., e-mai l, d:irabase queries, 
directory sea rches, calls through OR.Bs) 
. nd :issurc the integriry of rran :icriom 
involving such mulriple sources. Keepini; 
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rhc: TP code ar browser li:vc l rarhcr rhan 
OS lc:vcl would make sen c, si n c you will Who Pays? And How?ofrcn wanr to m;ike less secure and mnrc 
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lighrweighr connections wirhn11t incurri ng 

In the future you will get mor and more of its overhead . Traditionally building TP 
your software components over the net­mon itors has bee n a verr diffirnlr ·ofrware 

work, but the software industry cannot sur·
engineering rnsk, but rh;ir coulcl change vive by giving it all away for free. Unfortunately, 
now tha t Microso ft has its own COM­ much of the work in developing e-com­
based Tl' mo! in rhc Disrriburcd Trans;ic ­ merce is appropriate only for making major 
t ion Coord in ;iror, which is int ended rn purchases li ke an offlce suite. For new·style 
open up rr;in acrion procc ing rhe w:ir applets or information bites, the cost of vali ­
th :u oonc has done for darabasc access. dating the transaction is likely to be tar larg­
l"hl· CO IU\A standard :i lso defines rra ns­ er than the sum transferred. 

A research group at Digital Equipment is :ictions :is parr of irs OR.BSi.: rvicc , and they 
working on one elegant solution, a lightweight should be.: supporri.:d by most ORl\s. 
commerce protocol,called Mllllcenl, that haa 

As networks become faner, proper 11 i: 
overhead low enough to handle tmnsao!ions

of 1 his reclmology will become kc>'· "Much ofless thansoent. The key to Mii iicent is !hat 
mori: control will be ri:q11ired for :t future every ve ndor issues its own private digital 
1\T/1!-basi:d bro;idband communicarions cash, called l!Crip, which it can authenticate 
nenvork ," predicts Dr. And)' Hopper, locally (i.e., without having to call a bank or 
dirccror of rese;irch, Olivcn i & Orach: credit card bur au) since the vendor issued 
Research Laboratory ( ambridgc, U.K.). It itself. You buy the scrip that you will 11pend 
"\Xlh:u will need conrroll ing wi ll be the end from abrokerwho buys and sells the scrip of 

many different vendors. You settle yourpoinrs (i.e. browsers :i nd sen •crs) and the 
data srre:1111s themsclve . A promising way 
of doing 1his is 10 prov.ide :l CO IWA-com­ re sour cs will become possib le-fo r 
pli;mr imerface to the ncrwork. Becau se example, live video and ;1Udio srreams as 
CO llBA is ;i lso avaibblc for use wi th most p:irr of the user inrerfacc." 
compurcr operati ng systems, this would 

Think Small and Think Netallow the whole re lecomm system ro be 
orchesrr:ued in a consistent w:iy. Presem One thing is now err:iin: Softw~re will get 
\X'cb browser rechno logy cannoc exploir smal ler more mod ular, :ind more net ­
the richness of such :i high-speed network, work-orienrcd. Th ar said, rh e fumr<.: of 
and hy introducing COlllli\ and appropri­ so frware thar I've omli n<.:d here is subdy 
:11 e qu:-i liry-of-service comrol ro rhe end ­ differenr from the ro:td maps rhat the 
poi nt software, berrer :i nd fancier use of 111 :1jor sofrware ve ndors were fo llowing 
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account with your brok r in real cash, by 
which time your many small purchases have 
accumulated into a sum big enough to eat up 
the transaction overhead. Vendors will have 
to settle accounts with only a handful of bro­
kers ratherthan with t)lousands of customers, 
and you wlll have to deal only with one or two 
brokers instead of dozens of different ven­
dors. Miiiicent em ploys a simple orypto· 
graphic key system that provides a reason· 
able level of security, adequate to the small 
sums transferred. 

Meanwhile SunLabs is working on Java· 
Wallet, a software framework that can incor· 
porate and organize all these different types 
of electronic commerce and consolidate all 
their bills into one; you might use Millicent 
for micropayments and Secure Electronic 
Transactions (SEl) for big purchases. Java· 
Walletwould letyousetallmit (say,$10), and 
it then rings a bell when you've spent that 
much during casual browsing. 

even a year ago. \Vie were promised di s­
rri bute IOSes that would let you construct 
:ipplicarion consisting of communic:iring 
objects ru nnin g o n man y di ffere nt 
m:ichines. That h:isn'r happened yet, :ind 
111:1ybc it never will. What has imcrvc ned 
is rhe norion rhar in most cm;es it's easi<.:r 
ro just 11 10 \ ·c the sofrwan: ro wher<.: it is 
necckd- rhe downloadable componellt. 
T his ide~ was parkt:d off by Sun's j;1va 
langu:ige, origin:illy developed for use in 
TV ser- rop boxes r:tthcr than !'Cs, and it's 
been fanned into flame.: b}' the popubriry 
of the Web. Al \the prcpararion that's gone 
inro d istr iburc ! objl'.cts is no r w:rned , 
1ho11gh, ;is components 11se essenriall ythe 
s:ime rechnologr of co mp o11nd docu ­
ments, embeddin g, and com:1incrs. The 
result should be bener, mor<.: 111:111age.1ble 
software, easier mai nt i.:nance and chc:1p­
cr comp utin g, :ind a new level of rr:in s­
p:irency in nerwork communicarion . 

The only thing tha1 might ho ld up the 
spread of "components cveq1wherl'." is 
rh c lack of suffic ient lnrerner backbone 
bandwidth ro sarisfy all the 1ww demand 
rh:ic will be created, and th at factor is 
bt:)'Dnd the cnnrrol of :i ll bur rhc brgcsr 
rl'iecom companies. In the meamime, h;w­
ing ro m:ar bandwidth a a scarce resource 
will favor the small a11d rhe clever, which 
is 11 0 bad rhing. m 
Dick Po 11 111,1i11 is 11 BYTE rn111 rilmti11g editor i11 


Lo11do11. \nu c1m r.:.1cb/Ji111 ,1t dickp@bix .com. 
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Jon Ude ll 

JavaScript 
Revisited 

.....-.	hrn Rex Bald:izo wrote :in in­
st:il lmenr of this colL1111n b:ick 
in August 1996 (hrtp://www 

---• .byre.cont /arr/9608/sec9/:ml 
.htm), he concluded that JavaS ripr was 
"a frustrating work in progress." I agreed 
and held offdeployingJavaScripr on The 
BYTE Site. Becau e j:l\'aScript was bug­
gy and not univers:i lly available, I've kepr 
our ·ire in pure HT/\ IL mode- until now. 

Times change. J;waScript today is less 
bugg}' and more avai labk:. I c:rn't give it 
an unqu:ilified thumb. -up yet, but now 
there arc ome compelling reasons to use 
it. JavaScript (l ike its isomorphic cousin 
VBScripr) is really a nantr:1I ex tension of 
HTML. When you load a page withJ:wa­
Scripr enabled, the browser re fh:cts all the 
obiccts on the page-frames link , form 
widgets-as a corresponding se t of Java­
Script ohjccrs. 

The result is :111 HTML page with ex tra 
sma rrs. Scrolli ng m:irquccs arc a silly way 
10 use rk1r intell igence. Sire n:ivigation 
and form validation, on the orher hand, 
:ire rwo extremely pr:icric:il use , which 
I' ll explore this month. 

BYTE Site Finder 
I' ve rcpl:iccd many of th l: srnric link on 
our home page with a .J:waScript·aware 
pick list. You\·l: sec.:n !ors of these :iround 
on the Web- an HTML SEL E T widget 
coupled with a "go '' button. Drop clown 
rh i: li st, pi k the arc:i you want, and click 
on go to load the page. It 's a nifty war 
to con l:rve precious cn:cn real e rate; ! 
may even rcgi:ner:ire our on-line arch iv l: 
to include :in in ·ranee of this widget on 

3 
w every pagi:. 
" This iump widget doesn't require .Java ­

Script. You can do it in ·rraight HTML, 
with rhc help of a CGI script(. l:e rhc fig­
ure;: "Finder version I : Pure HTML/CG I" 

JavaScript, though still 11ot 
completely solid, offers he/fJ 
for making clients smarter. 

Three Versions of the ¥TE Site Finder 
lilnder venlon 1: Punt HTMUCGI 

_current issue 
...3-yeot 6ICh ive 

Ill this vtnlon, the IO button Is h•ndled by 
U.. Mmr, which mums an HTIP location 
""dtr thllt refers the bl'OWSlll to the tarPt 
pqa. 

Thefilrm: 
form na~e-"jumpform• a tton• 

"/cg1 ·bin/goto.p l "> 
<sel ctn me-"jumplt~ "> 
<optjon value-·r1ttp://www.byt 
.com/" BYTE site finder /qpt1on>
</select> 
<tnput type-•submit" value-•go•> 
</form 

Th• 001.artpt:
require 'cg1·1tb.pl '; 
&R~adParse(•1nputl: 
pr1nt "Location : 
linpu I 'Ju111pl1st ' I n\n': 

Finder version 2: Pilre HTMUJavaScrfpt 
In this venlon1there's "° CGI script andIBYTE site finder no ~n. The SELmT wkla.V• onChanae 
handler don the refemll dlrectly. TbJtBYTE site finder 
method la lots t.ster If JavaS111ipt 11...current issue 
aullable, but woa't wodc Qllatnrile..,,. 

The form: 
<scl'tp 1.inguage•'JavaScrlpt"> <! · · II cloak 

func 1on o ourl(url > I loc tfon - url; I II uncloak ·-> </script> 

<form name•"jumpfol'm"><select mime-• jamp l Isl" 

nClta 9e•"gotoU 1Cdocument.Jumpfor111.ju plht.optlons[doeument 
.Jumpfo~m.Jumpltst, elettedlndex).~alu I"> 
<option v lue-·~ttp://www.byte . com/">BYrE s1 e tlnder</optton> 

Ir. hct> 

Finder version 3: Hybrfd CGllHTMUJavaSclfpt 

The form: 
<form name•"Ju~ form• 
actln~-·1cgi .bin/goto.pl"
onSubmtt-•qotoUr l C . .. J:r turn 
false:"> 

<1npu Lype·•~ubmtL" value-•90"> 

ff present, JavdcrfPt dllpatchet to tf(e 
atven URL If the browser clOeullt 'PNk 
JIYaScrtpt, tfle CGIscript nins. 

Tiit CGI script:
require ' C!gi·llb.pl ' ; 
&Re dPar~e<•tnputl: 
pr int "Location : 
$input I' Ju111pl t st• l\n\11°: 
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on p;1ge 9~) . The adv:rnragc of 1h is ap­
proach is rhar ir's guaranteed rn work for 
cl'eryont-cven those usin g ~vi i rosofr 
lntr:rncr :xplorcr (MSIE) on rhe i\ihcin­
tosh or Lynx. The tli sadvanragc is rh :n you 
~ad lit: the 11scr with an cxrra round-rrip 10 

your st:rvcr, :md 1hc server wirh an cxrrn 
hit of work. 

The wh o!..: poinr of disrribured com­
puting is rouse rhe CPU rhar's closest rn 
h.1 nd, i ( ir c.111 me er rhe 11..:cd. Yes, you can 
refer users back to yo ur server, \\'hich can 
rnn a progr:un rha r ca n se nd back rhc 
. 1ddress of rhe next p:igc. Bur shoul d you? 
Clicnr intelli gence ex ists so thar yo 11 ca n 
do rhesc rh ings locally. 

The figure "Finde r versio n 2: Pure 
I ITl-.! L/JavaScripr" on page 99 shows tht: 
first vers ion of rht:JavaScripr-awa n: Find­
t:r. lo t ice chat there' no go burron, only 
a drop-down lisrbox. Why no bur ro n? I 
realized that there were two w;iys ro wire 
JavaScript ro the listbox. Yo u can wr ite a 
handler for the form's onSubmi l event; 
ir wi ll ru n when the user clicks on rhc go 
button. Or you can write a handler for rhc 
lisrbox's 0 11 C11 ang e event. In rh::itcase, you 
can skip rhe button entirely :ind save the 
use r a mouse-cl ick. 

The no-burron approach w:is eleg:inr, I 
thought, bur users were qu ick to point our 
its flaws. l havc two conccrns," wrore 
Brett Musser. " First, you need :m alternate 
.iccc s roure for those pcoplt: who don ' t 
run JavaScript; second, people aren'r used 
to pop-up mcnus c:rnsingacrions." He was 
right nn borh counts. Although my srars 
indicate.: that over 90 percent of our audi­
ence runs JavaScript-capable browse rs, 
you can'r simply write off 10 percent of 
:rn audicnce. Furthermore, as Alan Shutko 
nored, ·'You're assuming thar wc rurn on 
.lavaScripr. '' He doesn 'r, because he's con­
ce rned abom security (see thc rex1 box 
"Could J ava cript Stt:al a Cookie?" at 
righr) . 

The final sol ution (sec the figure "Find­
cr versio n 3: Hybrid CG l/l-ITML/Java­
Scripr" on page 99) w:i a happy com­
promise . To support chc non-JavaScript 
crowd rhe burron had to be there. Was it 
possible to ovcrlo;id the burron so the page 
would gi\·e J:waScript fir r crack at han­
t!ling it bur fa ll back on CGI if necessary? 
Yes. You need only migr:ue thc go oU r l 
function call from rhe SELE T widget 's 
nnC ll nge handler to the form's onSub ­
rni L han li er. Therrick is this: The on Sub ­
111 i handler musr rcmrn false ro precmpr 
the bu11011's CG Jscript. 

100 8Y IE M1\Y ! ~ ill 

·could JavaScript Steal a Cookie? 

In my March column on digital IDs, I mentioned in passing-as one reason why client cer­
tificates are superior to cookies-that cert ifi cates are more secure. Isaid that was so be­

cause a server could inspect a browser's request and grab a cookie that was not one that the 
server had placed in the browser's cookie file. 

This is wrong, and I apologize. Here's how the mechanism actually works. Given a cook­
ie file beginning wilh 

. lnfosee .com lnfoSee .User ID ... cookieda a_ 

cg i . ne t scape . com t· ET SC APE_ VER I FY ... cook i etJa ta ... 
the browser will send lnloSeekUserl D's data only to addresses matching .inloseek.com; 
Ihat is ,only to servers in the domain from which the lnloSeekUserlD cookie was sent. Similarly, 
NETSCAPE_VERIFY will go only to cgi.netscape.com, the server that created that cookie. 

I got this wrong because I thought that, when parsi11g the client 's data, the server ended 
up with an environment th al looks like this: 

lnfo Seek lJ serl D da ta 
'ETSC1PE_V ERIFY da t a 

The server could get at any cookie's data by rpatching its name, it known. In fact, there 's only 
one cookie·related CG! variable, HTIP_COOKIE, whose value is the concatenat ion of 
cookie ent ries that match the server's domain. Unfortunately,since the machine Ihappened 
to test on had only cookies I had put there and no others, I got the wrong impression that 
the browser sen\ all cookie data, not just that matching the server's domain. 

Another reason Igot this wrong wss that I'd been told by a hacker whose skills I respect that 
it was trivialto pick off unauthorized cookie data. Maybe so, but it's not as trivial as you might 
lhink. Out o(curiosity, I tried to see how Icould steal unauthorized cookie data. Igot as far as 
the following three steps: 

1 I noted that JavaScript can do file :/// URLs, so you can, for example, do this ... 
doc ument .l ocation - • 1le : ///c : /p rogram files/ne t scapel 

na igator/coo ·ies . txt " 

.. . a nd cause a browser lo load the cookie fil e on a Windows box running Navigator. 

2 I remembered from Rex Baldazo's column (http://www.byte.com/art/9608/ 
sec9/art 1.htm) that you can create a hidden frame. So, step 1 could occur invisibly. 

3 I learned that JavaScript can call the Submit method on a Submit·button object so that 
a form executes all by itse lf when it loads. 

This was sta(1ing to smell like a way to steal local files. But it's not so simple. JavaScript 
canno\ actually build a page itself on the fly and then load that page. Nor can it grab materi· 
al from the screen or write a local fi le. Icould not find a way lo get JavaScript to construct a 
form !hat pulls in a local file and then sends it somewhere. 

If, on the other han,d, such a form were placed on your machine in a known location by 
some other means, then JavaScript could load and execute it, caus ing transmission of a 
local file. Of course, if your disk's bee ncompromised in that way, all bets are off anyway. 

Idon't think JavaScript is the security disaster some folks say it is. I still think that digital 
I Os will supplant cookies but not because cookies are easy to steal. They're not.Al leas t I 
don't think they are. It someone has convincing proof otherwise, I'd love to see it. 

ow everybody 's happy. JavaScript us­ conferences. Clicking on links in chc index 
ers get quick response, and the non-Java­ p:ine loads the message pane, as you would 
Script folks ger the ame result a bi t more expect. Clicking on Next and Prev in rhe 
slowly. message pane causes the index pane to syn­

chronize ro the current message . (This is
Frame Navigation somerhing thmyou might not expect, bu t 
ln lasr December's column (hrrp: //www I think it' nifty.) 
.byre.com/art/9 112/sec9/arr2.hrm), l dem­ In rhe original so lution, my 1-ITMLgen­
onstrated how rou se HTML tO create a eraror created nor onlr a un ique fram e 
rwo-pane, fra me-based display th ar's syn­ page per message, but nlso a correspond­
chronized in borh direcrion . You can see ing unique frameset page per me sage . 
this nt work in rhe \'V'cb views of our si te's T his wns wastd'ul because it created a large 

http://www.byte.com/art/9608
http:cgi.netscape.com
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11Stor 
Clus1er·Rc11 dv YES 
Spli1 ·bus Design YES 
Rcdundnm Funs YES 
l< cdundnnt Power YES 
Hi •h Pcrformuncc Coolin' YES 
Si\F-TE Complinnt YES 

Ul1 raJ Wide SCS I YES 

l'ropricinry/ 
In Server 
RAID Syslcms 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Ballinl 011 i11for-mu 1io11 us of l / J l /97. 

11Stor Corporation, Inc 
450 Technology Park 
Lake Mary, PL 32746 
www.nstor.com 

For The Life Of Your Data 800• 724•3511 

Be ore you decide on a p(oprietary server RAia sys 
The life of your data is muoh longer than the IiFe eyol 
Which means you'll take 11 b th when ifOU upgmde yo 

A RAID solution from 11S1or (formerly Conner S1orage Systems) 
is a mi sion-critical buy. 11S1or's server-independent RAID sy tems arc 
unmatched for reliabiliiy, ease of use, low life-cycle cost and high availability. 
In fact , our systems can nchinily increase read/write performance. 

As you'd expect from ncompany thnt co-authored the SAF·TE ' 
standard wi1h Intel, 11Stor systems nrc compatible with nil PCl-based 
server and SAF-TE compliant systems. AU key 
component are user serviceable and hot swappable. 
And ottr user friendly management software pro· 
vidcs RAID mnnngcment, performance monitoring 
nnd fnilnre no1ificntion at a glance. Plus, 11Stor 
systems are scalable to grow as your nerwork and 
1ornge needs grow. 

For more information about RAID solutions 
designed for Lhe life of your data l'isit our web site at www.nstor.com or 
cull 1-800-724-35 11 . Becau.ea proprietary solution is no bundle ofjoy. 

• SCSI Acccs ed Fault ·Tolcrant Endo ure. 
e1997 11Sror t'.orpondon, Inc. AU rn11lrm.arh 11re of their tt.:!pc:c th-c ownen. 
Spccifk1tlon• 1u.bjtcrto th.Int~ wichout notfrc. 

Circlo 1 71 on Inquiry Curd (RESELLERS: 1 72). 
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number of lin lc file , bur m:mageable be­
cause ir was all aucomatic. 

The problem was rhar ir was always ncc­
ess;1 ry ro rclo;1d rhc whole frn rncscr. Th is 
cre:ncd ;1n annoying flicke r, bur ir was oth­
erwise OK, so longas the index page rayed 
in cache. Bur theconfe rences ourgrcw rhar 
merhod, and the index began co tedious ­
ly reload on every Next or Prcv action. 

The:111swer?JavaScripr ro the rescue, as 
one reader wi cly suggested. [ sruck wi th 
my or iginal sol ution as long as I did be ­
c;111se it was I 00 percenr pure HTML, and 
rh11 s browser-independent. Bur rhar be ­
camecou nrr.:rproducrive. ldecided ro cwcak 
rhe 1-ITML generator ro emir rh cJavaScript 
rl1ar's 11r.:cdcd ro reposition rh c index when 
you cl ick 011 Ncxr or Prev from a message 
page in frame view. 

Herc's how the old Prev link worked : 

<a t1ref • fi 00 1. htm l" 

a rget - "_to p">[Pr ev]<la > 


If roud icked on rhi link from me age 

TOOLWATCH 

WebRecord 
$2!1.!15 

Canon 

ht tp://www.ccsi.canon.com/ 

Aterrific sol ut ion to the pro blem of print ­

ing Web page ; WebRecord reduces pages 


; 

to lit two-up or four-u p, superscripts the 
links, and a11pendsan index that> docu­
ments the addrcHes bchind1the Imks. 

BOOK NOTE 

Client}Server 
Programming 
with, Java and 
CORBA 
$1\4.95 

by Boll Orfali and 
Dan Harkey 
Wiley Computer 
Publishing 
ht Ip://www.wi lc.y.com/conwl>ooks/ 

When the new Netscape cl ie nts and 
scrv rs hit the strct:ts, there ,i'>' ill be a 
stampede ro·r infor mation about how to 
use the embedded Java ORB. Herc's the 
tut . rial you'll want. It's an authoritative. 
discussion·ofJava-based CORBAprogram­
ming vis-ii-vis sockets, CGI , RMI, and 
ActiveX/OCOM, plus lotsofs;1mple code. 

2, rhe fr ameser fo r message I would re­
place rhe cnrire conrenrs of rhe browser's 
window. Herc is th, t framesc r: 

<Frarneset cols- ' 35%. *"> 
< rame s rc= 'ft hreads . html#OOl " 

name= ' i ndexpa ne ' > 
<fr ame src=" msgOOOl . html " 

name~ ' docp a ne " > 

It mcnns, "In rhc index pane, load (hope ­
full y from cache) the index page rmd then 
se r mt: sage l 's header ro top-of-frame. 
Load message I itse lf inro rlu: documcnr 
pane." 

Herc's rhe new Prcv lin k: 

<a href= " msgOOl . h ml " 
onC lic k="par en t . in dexpa ne 

. l oc a io n- ' ft hre ads . ht ml 
'/001 ' ") [P r·ev]<lil > 

lr means, "Load message l inro rhecurn.: nr 
(document) pant: and rel! ch c other pane 
ro sermt:ssagc ! 's header ro rop-of- framr.: ." 

This way iss11brlydifft: renc. Now rh t: re 
is onl y one doc umenr bei ng fc rched and 
loaded-rhc new message. The framese r 
page remains, so it' ·po ·ible to reposir ion 
ir wirhour causing ;mydisruption. 

Un like the Finder, rhis new ft:arure is 
nor tra nspare ntl y ava ilnble to non -Java ­
Scripr browsers.Those users j11srwon'rsce 
any adjusrmenr of the index pnne when 
they move fo rward or backwnrd using the 
docum r.:nr-p:rne conrrols.Sinet: m :t ll )' peo­
ple probablywouldn'r expecr rhar behav­
ior ;1 11yway, Ilazilyargue rhar ir 's OK ro nor 
support ir in the non-JavnScripr case. 

Data Validation 
ln our .Jnnuary cover story, ·cnior editor 
Tom R. Half11i ll di cussed Osc.irCnlc Ll :il ­
lorMaker, a Javn appler rh:n ht: wrorc ro 
collccr cnrries for his yearlyOscar-:1w;1rds 
conresr. When Tom asked me to hosr rhc 
appler on T he IIYTE Sire, Iasked, "Why is 
rhi s a Java appler?" The appk r prcsenrs 
fo rms, val id:ires chem, and srorcs cl :na fo r 
Iara analysis. 

HTML/J:w:iScripr offers a simpler, fastt: r 
wny ro gcr rhe same job done. Tom wrorc 
rhe applcr primarily to learn nbout Java­
basc I GUI programm ing, and it was u ·e­
fu l in rh ar rega rd. But after I hom:d rh e 
appler on our sire, I dec ich:cl rn comp:irc 
rhcJav:i solurion 10 an equiva lent HTiVlL/ 
Jav:iScripr solurion. 

I had always re li ed on Gl for v:ilid.1­
rion, neverJavaScript. TheJ avaScripr code 
ro va lidate the HTML/JavnScripr lln llor­
Maker is quire simple because rhe bulk 
of rhe v:i lidarion can be accomplished hr 
irera ring rhrough rhe elt:ment s arr:iy in 

which JavnS cripr enumcrares the for m's 
24 ELECT wiclgers. 

\'V'h nr should have r;1ken a few min­
utes, howeve r, srrerched ro over an hour. 
Why? ANavignror 3.0 bug. On my fim ar­
rempr I wired rhe va l idate() funcri on 
to the fo rm 's onSubmi t evcnr wirh out 
passi ng any arguments. In side rht func­
rion, l refer red co rhe form'. clemcnrs 
using ful ly qunlificd names (e.g., doc u­
me nt . os ca r form . e l ernen t s [ OJ. op· 

ion s . se l ec ed Inde x) . This should 
have workcd-;1nd, in fa cr, ir docs work 
in MSIE-hur ir confo sed avigaror hor ­
ri bly. What fi nally did work was ro pass 
a refe rence ro rhe form as an argumenr ro 
th i.: va1 i da te ( ) funcrion. 

Squirrell ybehavior likt: rhis prevents me 
from recom mend ing j :ivaScripr whole­
hca rrcdly. 0111.: rhcle s, whe n JavaScripr 
is an appropriare so lu rion, ir m:tkcs sen ·c 
ro use ir. 

The HTML/JavaSc ri pt version of Bal­
lotMakcr is fa r simpler rhan rh c appl er 
ve rsio n. There's an irreducib le min imum 
amoun t of infor mati on n:quired fo r l.lal­
lotMakcr (or an)' form-based applic:11 ion). 
Th ar i11 for111 :u ion is the fo rm itself. Since 
Ba l lor~..fa kc r's job is merel y ro display rhe 
form and rra nsmir irs resulrs, the opri mal 
solurion :idds a lirr lc coding as possiblt: 
ro what's required to erearc thr.: fo rm itsel f. 
The Ballor.:vlakcr applt:r's HTlvlLwrapper 
u c a long lisr of <pa ra m> r:11cmcnrs to 

defin e rhe fo rm widgets rha r the appl r.: r 
re nders. These add up ro ne:irly rhc com­
plex iry of rhe HHlL/ja\'aScript form . 

Then rhcrt: 's rhe appler itself-a chu nk 
of.J ava cock to render the widgcrs and send 
rhcirourput. ln rhe HT~!L/.JavaScriprcast, 
once you've enumerared cveryrhing in rhe 
fo rm, you' re done: You'vc gor rhe dara­
colkcring and data-transmitting widge ts. 
No need for a separate program to do char. 

The public Web applic:i cions rhar I rel y 
on ro do my daily work, as well as rhe ones 
!crea te, cxpt:ct no cl icnr-sicle in rdligenc:e. 
Java can de live r a lor of local smarrs, but 
roday you and your use rs pay a price:slow 
devclo1mrnr anJ hca l'y re ource dra in . 
.JavaSc ript creaws an imporranr middle 
ground. Ir ddivers enough local sm:m s w 
so lve ccrrain important probl ems-no· 
rnblr navigation nnd fo rm valid:uion-yr.:t 
plays comforrably ro the ma joriry of rhc 
installed base. [ii 

]0 11 Udell i s B\'TE 's excrntive editor for new 

media. Yo u c11 11 re11ch him by sending e-11wil to 
Ion _u@dov5.byte.com. 
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Jet-Assisted 

Rick Grehan 

Optima++ developers 
will fee l at home in 
Powersoft's Powe1j 
for Java. 

PowerJ is the spitting imag e of Optima++. Notice that-in this 

prerelease version-th e IDE still thinks it's Optima++. 

handle (e.g., click) through the button's 
property inspector window. 

Once you've named a handler for the 
event, PowerJ will pour an empty skele­
ton for rhar h:indler into your source 
code. Therefore, if I had named the 
click handler bt nl _cl i c k, PowerJ would 
write an empty btn l_c 1 i ck method imo 
the source. I would then p pulate th at 
method with the code that l would want 
executed whenever I clicked on that 
button . l ypically, rhe code would mod­
ify dar:i members of other objects in the 
for m: Clear a rext box, for instance. 

However, JDK l. l uses a "delegation" 
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he norion of an integrated 
deve lopmen t enviro nment 
(IDE} as a host for multiple 
gue t langu:tges i nor new. 

Both Microsoft and Merrowerks have 
leveraged off IDE reuse. Microsoft's 
Developer Srudio will ::iccept CIC+ +, 
FORTRI , :t.ndJav:t. Mctrowerk 'Code­
Warrior accom modates Cl + +,Pascal, 
:md Java. PowerJ, Powersofr's new Java 
IDE, doesn'rycr leryou build in both Java 
:rnd C+ +.Bur it leverages technology 
from the company's Optima++ and pro· 
vides a hinr of a future Java/C+ + IDE. 

Power] wears an Optima ++ coat with 
Java inside. In case you 're nor familiar 
with Optima++ (see "Client/Server 
C++: Write Fast, Run Fast," March 
BYTE), it's a C++ client/server IDE that 
i Powersofr' an wer to the likes of Blue 
Sky' VisualSQL, Microsoft's VC+ +EE, 
and Borland's C++ Bui ldcr. For now, 
PowerJ is Powersofr's answer toJava-cen· 
tric ID Es such as Microsoft's J+ +,Syman­
rec's Visual Cafe Pro, and Borland's soon­
t0-be-rel eascd Visu al )Builder. Bur a 
future PowerJ may add C++ as well. 

Optima++ Outside, 
Java Inside 
On the surface, Power] looks and works 
much like Optima+ +. Its appl ica tion 
consrrucrion u e rhe ubiquitous "form 
with cool palerre" paradigm. The prerc­
lcasc version of Power] I tested had :ibour 
two dozen component on the tool pal­
ette. I suspect there will be more by the 
rime Powersoft re lea es Powerj. 

PowerJ includes rhe reference-card 
programmer-assistance mechanism well 
known co Optima ++ developer . When 
you drag :i componenr from the fo rm and 
drop it into the source code window, the 
reference card opens, positioned co the 

Java 


list of event-handling methods rhar the 
selected object can acct:pt. If >' OU choose 
to call a method, the parameter wizard 
guide you through entering that meth­
od's required parameters. The p:tramcter 
wizard is a kind of 'active lint." Ir verifies 
noronly that you h:tve filled in all the rcq· 
ui site parameters, bur that you've used 
parameters of rhe proper type. 

Powerj manage events for vi sua l 
components in a manner rhar's almost an 
inver e of rhe technique tharthe new JDK 
1.1 supports. For example, in Power], 
when you place a button on rhe form, you 
identify which even rs rhar bunon will 
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Visual Java Models 

As Java continues to mature,all sortsof side projects are evolving around the language, 
including a standard for visually modeling Javaprograms. This ls the idea behind theJG 

visual·modellng language,which is the brainchild of Kari Kailanen of !he Technical Research 
Centre of Finland, a government·sponsored research organization that investigates every· 
thing from industrial to information sciences. 

JG is still in the birthing stage. Kaitanen maintains a Web site that includes a good descrip· 
lion of JG,severa lsample JG diagrams applied to e~ample programs, and aquestionnaire. 
Kaitanen is (as of this writing) still soliclt.ing feedback on the JG notatlon, though he told me 
he doubted the design would change much from what was on the site in early March. (You 
canfind theJG Web site at hUp://www.vtt.fi/cic/java/java·g/.) 

The JG visual· modeling language is a database description language (DDL) for Java pro· 
grams. Because It is a DDL, JG is geared toward producing visual descriptions of Javadata 
components: classes,class relationships, objects, and data struclures. 

TheJG specification includes standardized notations for interfaces, classes, objects, 
Instance data, object and class relallonships, and the other data-centric entities in a Java 
program. Note lhat theemphasis Is on Java. JG is not a general·purpose DDL (JG is based 
on Express·G, a general·purpose modeling language defined by the ISO.) It was its design· 
er's intent that JG have such aclose affinity with the Java language that you cannot model any­
thing in JG that you cannot implement in Java. Conversely, you cannot write any Java code 
that you cannot model in JG. 

Because JG models only data, It provides only a kind of static snapshot of one aspect of 
a Java program. That is, though you can use JG to specify the methods with in a part icular 
class, ii provides no synlax for describing the behavior of those methods. This limitation isn't 
a character flaw within JG. Rather, it 's the result of JG's being aDDL. JG is not designed to 
describe behavior, only data structure. 

Nevertheless, this points oul a missing adjunct to JG that program designers would need 
lo be able to completely specify a Java program. Indeed, Kaltanen is already thinking about 
adding some type of dynamic model to accompany JG. He hopes lo soon begin work on a 
dynamic·modellng language built on the best ideas derived from existing modeling tech· 
niques. What the final result looks like remains to be seen. I shall be watching the JG Web 
site closely. 

rers are avai labl e ro the reference card) . Windows 95 or NT 4.0. Addirionally, the 
However, PowerJ h:is only p:irt ial tr ue rdease version will provide cli cnr/ erver 

bean support. Specifi call y, ir docs not sup­ developmenr root nor yet in rhe ve rsion I 
pon rhej :i va bean cusromiza tion class (as saw, includingjdbc onnecr- which pro­
de fined in JDK 1.1 ), which provides fo r vide. :i "thin-client" .J ava Darnb:ise Con­
design-rime modifi :ition of :i bean's prop· ncc ri vity (JD BC) APl-:ind Ne tl mage 
erri es . Nor does Power.I supporr "pick­ Dyn:imo-a server-s ide:: product that can 
li ng" :iJava bean, which means adding pcr­ a ccpt SQLqueri cs pa ed in from :i Web 
sistt: nt srorage of :i specificall yconfigun:d server, proces rhcm aga inst any ODllC 
bean for l:iter use. (Pickling is dcpcndcnr dar:ibase, and rcrurn an HTML-formaned 
on the customization cla ·. \Xl irhou t rhc quer)' resu lt. 
l;m cr, you cannot have rhe former.) PowerJ is an :idmir:ible Jnv:i !DE. Any­

one of thi s means thar you cannot one fami liar wirh Oprima + + wi ll slide eas· 
modify PowerJ be:111 ar design 1ime, nor il y into th e Powe r.I c:i t. Furth ermore, 
p:iss chem from on e PowcrJ pro jec t ro Powerj and Optim:i + + share idenric:i l 
another. Howcver, l'owe r.J be:ins 111:.iy nor ID Es. The compnny says rhat ir may inte­
be fu llycomp:t riblc wirh JD K l.l bean . (I gr:ite rhe two products into one environ· 
say "may" becnuse rhe I . l spccifica ri on is menr. If this happens, you could use rhe 
till in ber:i re ring as I wrirc th is.) I w:i told same environment ro build eirher C+ + 

that rhe Powerj enginee rs :ire cons ide r­ or Java code. m 
ing supporr of cu romizarion classes and 
pickling, so rhq m:iy be in PowerJ 11 0 1\'. Ric/.: Grclit111 is a11 editor nt Compurer Design 

111agazi11 e i11 Nash ua, New Ha mpshire. I le 
On the Launchpad writes HYT'E. 's javatal/.: col11111 11 11 11d 11 11 t il ri: ­
Power ofr expects to ship Power.I in this ce11tly 111 is a JnTE se11 ior tee/mica/ editor. You 
second qu:irrer, and ir wi ll be avail:ibl c on w11 com ae/ him 111editors @blx.com. 

e1·cnr model, wherein events propaga re 
from source objc t to lisrcner objc rs. To 
re asr the above de criprion in the dclc­
garion model, rhc bu non would become a 
source obj ect :rnd the text box would 
become a lim:ncr object. The rex t box 
wo11ld reg i rer itse lf with th e bur ro n, 
in fo rming rhe button rhar: " [ wam you to 
call this merhod of mine whem:ver you ' re 
clicked on." T he code for cleari ng the tex t 
box, ra the r than appe arin g in th e 
b n l _ c l i ck merhod, would be written 
into the listbox· listener merhod. 

This dissimilari ty is ungainly bur notdis­
as trous. Eve n ve rsion I. I of th e JD K's 
Abstract Wind owing Toolki r (AWT)­
which is where all this cvem handling rakes 
pl:tce- will be backward-compatible with 
the event model upported by rhc prev i­
ous JDK (and around which PowerJ has 
wrappc I its evc nr handler). 

Happily, at press time officials nr Pow­
ersoft told me that its event-ha ndling code 
wa undergoing omc rewriring, specifi­
cn ll y to bring ir in li ne with JDK I. I. In 
any case, one of Power]' benefits is char 
it in ul:t tes you fr om the event model. h 's 
unlikely that- even after the rewrite- the 
mechanics of working in PowerJ th:u I've 
desc ri bed here will change. 

PowerJ and the Bean 
Power.I i open-minded in itsrrearmcnrof 
co mp onents. Power.I appli ca ti ons ca n 
employ either ActivcX components o r 
J:wa be:in c mponenrs. The bal:ince is nor 
perfect, however. Though PowerJ pro­
grams can interac t wi th Activ eX co n­
trols, rhe PowerJ enviro nmcm does nor let 
yo u build them . In co ntrast , yo u ca n 
buildJ :w::i be:rn componems wirh Power J. 

Building a J av:i bea n with Powerj is 
strnightforw:1rd, as is incorpor:iting beans 
imo your IDE. Power.f's documenration 
guides you through rhe m:cess:i ry merh­
ods and properties you musr incorporate 
into yo ur benn. Once your bea n i built, 
programmers can :idd ir to rh1: ir palette 
of componenrs, :it which rime they cn n 
rre:i r the be:in rhe s:ime :is Power j's sup ­
plied components (i .e., the be:in's obj ecr 
inspector provides access to rhe benn's 
propcrti cs, and it method and parame-

WHERE TO FIND 

Sybase, Inc. (division of Powcrsoft) 
Waterloo, Ontario, Canada 
519-886-3700 
fax : 519- 747-497 t 
http://www.powcrsoft .com 
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eChoice 

ows NT & Windows 3.Jx 

The growth of the Internet and the increased use of World Wide Web browsers 

arc crea ting a greater nee I to compress and uncompress data file . Saving disk 

space and saving on-line phone charges arc big benefit. of compressing data file . 

wi th PKZIP for Windows. PKZIP for Windo ws compresses files an average of 
SO-70% wi th many large tex t and database fil es compressing well over 90%. 

PKZ lP's simple point-and-c li ck interface lets you easily compress one file or nil 

lilc on an entire hard dri ve, and store them in the .ZIP fil e. PK WARE provides 

the best and fa tes t data compress ion technology on the market. Try it and sec! 

l'KZIP 2.50 for Windows allows you to ca ily open .Z IP fi les 
inc luding those crea ted with PKZ l P 2.04g for DOS. 
PKZ IP 2.50 fo r Windows includes bo th 

Compare and see the advantages of PKZIPI16-bit and 32-bit versions. PKZ ! P is also 
avn il ab le separately as nntivc 32-bil 
versions for the Powc rPC and Digital 's 
A 1 plrn processors. 

PKZ !P is also ava il able for DOS, Open 
VM Alpha/VAX and OS/2 in addition to a 
variety of de veloper tc10 lkits nnd utilities to 
help yo u save pace. 

Foci.LIDS 

Create SIBTied WtrUM<s set-extractirg .EXE files 

A£Xl files Iran m.iti~ dredaies 

Q:ien m.itipe .ZIP files 

Rx a <XJm-'11 .zip file 

Altherticity Venfic;tian recogitioo 

PKZJP for ..Wndows WnZip6.1 McroHelp ZIP 

Yos No No 

Yos No No 

Yos No No 

Yes No No 

Yos No No 

C irclo 14 5 on Inquiry Card. 

To order call 414-354-8699 

I 
1'91· 1'95 PC World World Cl•n Aw•rd 
t OOS Gov•1ttmen r Computer Now• 


8 e1 r Hew Product Aw•rd • f FOSE FlnarJtr 
 i8KW•:~ lzttp:l/www.pkware.com 
t9P3 Computor Curronts RHdars Cito/co Award 
tlHIJ Sh•rew•ro lndu5lry Aw'1nl The Data Compression Experts"' info ipkware.com151112 Promioro Computing M11gHlno Award 
19P1 Dvor1Wloom AwrJrd 

UY-597 

http:ipkware.com
http:lzttp:l/www.pkware.com
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Multiprocessor 

Intranet Servers 


he mainstreaming of Internet 
tec hnology inro everyda y 
applications is fu eling :t radi­
ca l transformation in corpo­

rate information systems. The lnrernet 
has given birth to intra nets, which clear­
ly will fig11n.: prominently in your net­
work' future. 

As inrraneis begin to grow within an 
enterprise, the y demand resources that 
can strnin existing network infr:istruc­
rures. True, )' Oii can splice casual intra net 
service onto most any ex is1ing sy rem if 
perform:tnce isn'tyour primar)' goal. flur 
proper support for Web-b:iscd informa­
tion technology requires :in investmenr 
in new servers, optimized to process URL 
requests, deliver HTIP documents, serve 
FTP and m:iil and perfo rm other Web­
rebted r:t k . . 

Browser are nearly st:rn<lard equip­
ment for any se rious operating system. 
Whether for configuration , intranet nav­
igation, or venturing onto the Web, th e 
browser i. evolving into an indi pensable 
tool. And if you believe even part of the 
fanfare surrounding Java, your browse r 
will soon be the interface ro :i ll applica­
tions. So what exactly doe your network 
need ro s:nisfy all this browsing? 

Makers of high-end serve rs :ire r:icing 
ro provide p:trt of the :tnswcr. For rhis Lab 
Report, we decided to sample and eva lu­
are symmetric multiprocessor (S 1P) sys­
tems and determine how sui1ablc they arc 
to the emerging role of iniranct servers. 

The six systems we tested are from 
manufocnm:rs that already ha ve solid 
reputations in the server m:trket: Com­
paq, Digital, Hcwlcrt-l':tck:trd, Inter­
graph, un, and Silicon Grap hi cs. Dur­
ing our t:i•:tluatio n, each of the c S)'Stcms 

proved itself quite capable. We exercised 
them in the role of both high-load inrra­
nct se rvers and in the more tradi tional 
functions of datab:ise servers. 

The first three systems-the Compaq 
ProLiant 5000, HP LX Pro 6/200 SMP, and 
lmergraph lnterServe Ml'-660-are quite 
similnr. E:ich is buil1 around fo ur Intel 
Pentium Pro proccs ors in :t fai rly s1a11­
dard Imel-architecture implememarion. 
These mac hines c:i me with Microso ft 

Digital AlphaServer 4100 

is the fastest Unix server as well as 

the best overall, turning in the top 


performance in both Web and 

database benchmarks. 


Compaq ProLlant 5000 and 

HP LX Pro 8/200 SMP 


tie for honors in the Wint el arena, both 

besting the Intergraph lnterServe 


MP·660 by a hair in the Web benchmark. 


Windows NT Server 4.0 insta lled. 
The other 1hrce systems provide a chal­

lenging mi x of JUS chips and di ferenr 
versions of Unix. The Digital Alpha erv­
cr-1100 runsOS/F, powi:red by fo ur Alpha 
processors. The Sun Nctra i 4000 se rver 
is equipped wiih fom UltraSPAR Cl'Us 
:iml runs Sun'sSolaris OS. lrix is rhe Unix 
of choice for S l's qu:td MIPS t OOOO­
based Origin 200 system. 

Heavy Hardware 
Ar first it scemcd n:itural to segregate 
1hesc half-dozen se rve rs inro two c:i tc­
gorics based on their processor ar hi rec-

Ma rd ware 

NT servers challenge Unix 

systems on intranets-and 
pro11e equal to the task. 

By Robert L. H11111mel 

mrc and operating sys tem. Uut as we 
discovered, these six m:ichincs arc simi­
lar enough in performance co make uch 
distinc iion artificial. 

The goal ofour eva l11:1ti on was to rank 
the hardware: Speci fic:illy, we wanted to 

see how the multiprocesso r inrranet serv­
er behind the IP con nection played. l)•p­
ic:t ll )', compmers like dwse sit on a large 
corporate intranet, serving and searching 
a lnrge coll ection of in-house documents. 
To handle those tasks, we specifi ed n 
base se rver configurati on built aroun d 
four high-end CPUs configured fo r S)'m· 
merric mult-iproccssing. E.1ch system came 
equipped with 512 Mil of llAM. 

Because we didn't w:int the hard-disk 
subsystem to become :in :irtifici:tl borrle­
ncck :ind bias the 1cst results, we request­
ed rhat e:ich system come wirh ar least JO 
h:t rd drives holding 2 to ·I GB each. We 
specified that they be con figured as :i five ­
dri vc striped data ser and mirrored-an 
unexceptional setup fo r :t high-reli:ibili­
ry erver. 

The un ferrcred flow of network rraffic 
is obviously a key p:trt of :iny intranet sys­
tem. To ensure that we h:td more than :tde­
quatc bandwidth to c:trry our Web activi­
ry, we pecificd rhar each mac hin e bc 
i:quippcd wi1h nvo JOOl3ase-TX Ethernet 
pon s. Clients were split evenly benveen 
the two backbones during our tesring. 

lleyond these minimum and necessary 
criteria, we allowed each manufacturer 
leeway to configure the system as it felt 
an intr:tnct serve r should be equipped. 
This led to much cu romization and an 
interesting v:iricty of elt:ciive equipment, 
as desc ribed in th e fea tures tahlt: on 
page JH . 

Among the optional equipmenr rh:it 
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CPUs 
Symmetric multiprocessing means there's plenty of 
power to rapidly service a huge number of Web 
requests and associated tasks. Packing in four CPUs 
loaves enough capacity to hnndle mail and other 
network tasks. even on busy systems. I 

di stinguished some system. were hot­
swappablc redunda nt power supplies, a 
builr-in UPS, and a fiber-opr ic link. Physi­
cal form factors also varied wide ly, fro m 
a 6-foot-rall rack-mounr system ro a dou­
ble-wide floor model ro linked pairs of 
aerodynamic indigo rowers. 

As a direct result of rhis vari::irion, price 
for thc:st: servers ranged widely. The fea­
tures table enumerates the: derails on each 
configuration; you' II have ro decide if rhe 
ex tras justify their co r. 

We didn 't rest systems from AL R, HP 
(PA-RISC), IBM (RS/6000), or etFrame 
because units weren't av::iibble in time or 
because new model wen.: close to inrro­
ducrion. Polywell supplied :1 system, bur 
we were unable to get it runn ing in time. 

More Than Speed 
Speed is an easily under 1and::ible metric, 
and it's narural to want the fa re r pcrfor-

I DAUGHTERCARDS FRONT PANEL 
I Putting processo sand memor1 

I on removable cards makes 

I sense. By stocking populated 


I spares. you can diagnose and 

/ 	 repairfailures by simple substi· 

tution. The flexible configurntion 
means you can buy loss sorvor 
now and add processors or 
memory as needed. 

\ 
DRIVE SUBSYSTEM 

Largo, fast hard drives provide tho storage required 
for HTML documents, mail, databases, and other 
server-based information. To protecl critical data, 

tho drives nro both striped and mirrored. Hot· swap· 
pablo drives can be replaced in tho diskarray with· 

out taking tho server off-line. 

BACK PANEL 

HIGH·CAPACITY 
BACKBONES 

Twin 100-Mbps network 
ports ensure that a high 

volume of Web requests can 
be accommodated. 

RELIABLE POWER 
With redundant power supplies, 

fai lure of one supply cannot offocl 
oporolion. A smart server will detect the 
fniluro and notify the operator. If the sup· 

plies nro hol·swappable, you can replace 
them without over turning off the server. 

mance possible. These quad S 1P erver able on a pr::icrical b::isis.To install and man­
are, by definition, destined for heavy-traf­ age your server, you' ll need one or more 
fic environments. Speed will obviously fig­ experts who are fa miliar with rhe OS ::ind 
ure heavily in your decision. \Y/c found an archirecrure you choose. Developing or 
89 percent difference on rhe Web bench­ acquiring this expertise is often expensive. 
mark betwee n rhe f:t res t and slo we r Unless your busines is ::i dedicated Unix 
members of our resting group. On rhe shop, an NT-based servt:r may offer a cosr­
database rest rhc spread was about che cff ecri vc so lution for inrrane t erving 
same, with rhe slowest system raking abour ::ipplic::irions. Despire its shorrcomings in 
86 percent longer ro complete the job than many areas, rhe general fam iliarity of NT 
the fastest system. Server, irs growing role ::is ::i part o f het­

In the rc::i l world, raw performance is erogeneous networks, and its more limit­
weighed against costs. Bang for rhe buck ed configuration options makt: it worrh 
in a pure HTML environment me::i nsserv­ considering as a olurion in this role. 
ing rhe largest numbt:r of URL requests for 
the least ::imounr of money in rhe shorre r 

Contributors period of time. 
Andrew Froning, managin9 editor/NSTLA fina l, bur by no means rrivial, consid­
Doro tl1y Hudson. project rnanagcr/NSTL

erarion is chat of arc hitecture and OS. Stew Pl;itt, di rector ofelcctronie
Des pire rhe ge nera ll y heterogeneous publlcat ions/NSTL 
n:mm: of a rypical network infr::isrrucrure, Robtrt L Hummel, free lance writer/BYTE 
sy rem arc nor necessari ly interchange-
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N T R A N E T S E R V E R S 

o determine our Besr vc r­ Serve MP-660 cl ai med fo urth place, ra k­
all winner, we reli ed primar­ ingabout 5.5 second. longer 1han 1he Pro­
ilyon performance a a sdc - Liantto complete rhe 5600-URL rest. Th e 
tioncriteria. The indi purablc Sun erra and rh e SG I Origin req uired 

ch:imp wa the Digi tal AlphaServer 4 100, nearly twice rhe time of the orherservers, 
which turned in the overall be. t resul ts in trai ling rhe leader by 26.8 and 30.3 sec­
both re ·rs- bur only by a nose. ond , re pecrively. 

In the Web rest, fo r exa mple, we mc:i­ The elapsed rime n:qui n:d ro complete 
surcd how fas r the servers could satisfy a rht: Web rest is a v:i licl mt:asuremenr. But 
co llecri on of URL requesrs. Und er our equ nlly interesting is how well the se rv ­
heaviest load (5600 URL rcqucsrs), the er ncco mmodates a ri sing leve l of URL 
Alph aSc rve r, LX Pro, and Pro Lia nr req uests . All rh e se rve rs we tested re­
erver came in first, second, and thi rd, spondedsimilarlyro incrc:i ingload. For 

respccrively, representinga spread ofonly c:ich 700 addi tion:i l URL requests, fo r 
1.5 cconds. This difference amoums to ex:imple, the ti me tO complete increased 
le s than 5 percem of the overa ll execu­ on average by 3 ro 4 ccond . 
tion-an amount that we consider to be The AlphaSe rvc r ag:iin proved to be 
a sratisrica ll y insignificant variation . tlu: pe rfo rmance leader in the d:irabase 

.I early,any of these sys remswill provide rest, bestingits ne:i resrcomperirors by25 
exce llent perfo rmance. percent in borh si ngle and queued query 

0( rhe remaining systems, rh e Imer- condi tions.Secon Iplace was split among 

Interpreting Performance 

W
e measured the performance of these servers by sending them a num­

ber of tasks and timing how long they took to complete the exercise. 


Between tasks, we rebootedthe servers, thus the time for the se rver to come 

up tospeed on the tasks, filli ng caches and so on, fig ures heavily In the scores. 


Under normal conditions, servers aren't usua lly run In sucha one-shot 
mode of operation.Once they're up, they stay up and ru nning. The measure 
of their performance indicated here,therefore,must b ~ temperedby how they 
react to Increasing work loads.To moreeffectivelycast theresults in this light, 
we've transformedthetesting results fromtimetocomplete to timeper task. 

Inthe database test, for exampl e, we've dividedthetotal execution ti me by 
the number of queries.As thegraphshows, when lhc servers are field ing more 
than four queries, the time req uin~d toprocesseach additionalquery is essen­
tially aconstant low value.. 

Asimilarsituation occurs when the average time to serve 100 URL requests 
is derived from the Web test data.As the number of UR Ls served increases, the 
start-up overheadof the test becomes lessslgnlflcant. The response toaddi­
tional requests again becomes a proportionate increase in time. 

BothSun and SGI wereat a loss toe>tp laln the c>ttra 20 secondsorso tha t 
thei rserver.; tookto handle eachWebrest compared tothe other machines in 
thereview. Ifyou don'tcount this "start-up" time,theservers responded slm­
llarly to Increasing load. In th is case theSGI requ ired only 3seconds to han­
dle each addltlonal 700 URls-thc least time of any machine In th is review. 
For the same increase in load,the Sun required the longest additional work­
ing time: 4.17 seconds. 

The bottom line is that these servers like to work hard. The more you load 
them up-until you hita bandwidth limit somewhere else in the system-the 
more efficiently you use them. 
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the NT/lntcl-b:i eel se rvers: the LX Pro, 
the Prol ianr, :ind the lnrerServe MP-660. 

ot unexpectedl y, all three rurn ed in 
nearlyidentical rime in rhe databa e test 
under :i ll load .The etra and Origin 200 
po red rhe lowe t times when asked ro 
perfo rm four or more database queries. 
To process 12 queri es , rhe Origin 200 
requ ired over 367 scconds- 86 percent 
longer th:in rhe Alph:iServcr and 40 per­
cent longe r rh:in rhe Wintcl systems. 

The database test measures both com­
putation speed and indirectly, the over­
head associ:.i red with each system's SMP 
implementation. With fo ur CPUs avai l­
able, we expected rh:.ir the rime ro process 
fro m one to four rcque ts would be fair­
ly close, with all tasks able to run imul­
raneously. Generally, this was true. How­
eve r, rhe Origi n 200 was the exception, 
with rim es incrc:ising fr om a speedy 69 

Time to Serve 100 URLs 

~ 
~ ......._ 

r-i.... 

0 
700 1400 2100 2800 3500 4200 000 5600 

Total URL Requests 

-c-.~ 
- lllirpi 

-~ 
- SCI 

HtwltH· 
h c&n 

- Sal 

Once a server begi ns to deliver a heavy load, its 
performance suffers little from start-up overhead. 

Single-Query Execution Time 
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20 
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When all four processors are k pt busy, the time to 
process additional queries is relatively constant. 
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N T R A N E T 

BEST UNIXf RISC nd 
BEST OVERALL 

Digital AlphaServer 4100 

The AlphaServer is the be t of the 
bunch. Ir outperforms the other 
systems consistently, although 
nor by a great margin. Among 

price of the least-expensive Winrel box. 

Digital AlphaServer 4100 

HPLX Pro6/200SMP 

Compaq Proliant 5000 

Intergraph lnterSorve M P·660 

SGI Origin 200 

Sun Notra i 4000 

• * *** Ou1s1anding ** ** Vory Good *** Good ** fa• * Poot • with moni1or 

second. for a single task-second only ro 
rh c AlphaScrvcr's 5 1 seconds-ro the 
slowest response of 123 seconds for four 
tasks. 

As the number of task was increased ro 
eight and 12, rhc rime required ro com­
plete approximately doubled and tripled 
for each system, respectively. Under heavy 
loads, both rhc MP-660 and the Netra i 
4000 dropped behind the rest of the pack. 
A rime-out in the Netscape LiveWire pro­
gram exp ired before the Sun sysrcm could 
complete processing 12 que ri es, so we 
were unable ro record a finish rime. 

NT Comes of Age 
Windows NT has suffered from a second­
cl ass image when com pared to Unix 
servers. And traditionally, differences in 
OS :rnd server software have made it di f­
ficult ro compare rhe two. Bur using Net­
scape Enterprise Server a a common rest 
platform allowed us ro minimize the di ­
tincrion and concentrate on rhe effect of 
the processor architecture and rhe OS on 
overall system performance. 

When we pined these machines head to 
head, we were somewhat pleasantly sur­
prised ro find that the NT/Pentium Pro 

PRICE IMPl£MEHTA110N PERFORMAHCE 

$113,201 tr~***•* 
$49,300 **** ***~* 
$4t,724 **** *~* 
$70,500. **** * 
$83,310 *tT1' * **** 
$143,595 •tt***'* 

combination was potent competition for 
the Unix systems. After years of playing 
the bridesmaid ro RISC/Unix, Winrcl box­
es arc showing rhar they can hold rheir 
own in rhe intranet server field. 

The three Winrel servers we tested in 
this Lab Report are all powerful, sport­
ing qu ad processors and wide network 
bandwid th. Each is qu ire capable of run­
ning your inrranet Web service with plen­
ry of muscle left over for mai l and orher 
background tasks. And the combination 
of processor power, plenty of RAM, and 
huge di sk arrays equips them to speed 
through large database tasks with capaci­
ty in reserve. 

Other Considerations 
With performance between rhe systems 
comparable, price will take on a 1nore sig­
nificant role in any purchase decision. Bur 
there arc orher factors, both ·ubjective and 
objectiv e, rhar you should rake into 
account when selecting one server over 
an >ther. 

Before addi ng a Unix server to a pre­
dominantly Windows NT network, fo r 
example, you' ll have to weigh how much 
expertise }'Our compa11)' ha \ ith that par-

S E R V E R S 

8.EST NTllNTEL 
Compaq Proliant 5000 and 
HP LX Pro 6/200 SMP 
The ProLiant and LX Pro rurncd 
in rcsuhs tharwcre practica ll y iden­
tical in both the Web and database 
tests, edging the Intergraph Inter-

FEATUR ES USABIUTY OVERAU RATING 

**** **** * **** **** * ***' 

*** ***
*** **** **** **** ..**** *** 
**** **** **** 

ticular brand of Unix, RISC archirccrure, 
and system vendor. Acquiring operational 
expertise can be an expensive proposition, 
especially when you consider the invest­
ment you' ll have to make in setting up, 
tuning, and maintaining the system. You 
may al o have ro spring for a new uire of 
development tools and applications. 

On rhc other hand, even dedicated Unix 
shops should consider rhc less-expensive 
Winrel servers as alternatives ro new Unix 
ervers. Chances are good that some form 

of Windows already has a significant pres­
ence on your network in at lea.st a client 
role. In that case, making the transition ro 
NT Server isn 'r such a big leap. 

Rcliabilit)' is also something that's dif­
ficult to benchmark. Bur how valuable is 
a real ly fasr server rhar doesn't stay up 
when you need it? Charncrerisrics rhar 
contriburc ro reliability include the abili ­
ty to swap failed components, including 
power supplies and hard di k , withour 
bringing the system down. And even if you 
can't swap things li ke CPU, RAM, and 
network ca rds, being ab le ro go inside 
rhe box :tnd easi ly replace a bad compo­
nen r is important, because you know 
you 'II have ro do ir someday. 

Uni x boxes, it is the WEI G HT l NG ServeMP-660our ofa 
clear winner but it three-way tic in the 
docs ger some tiff Web rest. The Com­
competition from the paq and HP machines 

Winrel side. Compared to the Winrel servcrs, are serious and cosr­
the AlphaServcr is a questionable call on a Uanbilily effccrivc competi ­
cost-benefit basis. It delivers only a slight tion for the Alpha ­
throughput advantage at nearly triple the Server 4100. 
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Barthe Door 

The Compaq Proliant 5000 makes extensive 
use of daughtercards.Two cards hold a total 

of 16 sockets for memory expansion.The CPUs 
are held on two more. cards, packed two proces­
sors per card. These cards are locked in under a 
bracketed see-through plastic hold -down. Plan 
your upgrades carefully, as you'll have to work 
hard to get at I hese cards. 

Rugged Good Looks 

The interior of the HP l.X Pro will loo,k familiar to anyone who's ever pecked 
into a desktop PC. But theconstruction of the l.X Pro belies HP's heritage of 

commercial test equipment. The machine is ruggedly built and uses modular 
technology where appropriate, yet it provides easy access to components. 

The HP also makes use of dual-CPU daughtercards. A third card holds 16 mem­
ory sockets, all of which were populated in our review unit. A dedicated fan 
blows air in the general direction of this expansion cage. 

Plug and Play 

The Sun Netra i 4000 may be the ultimate in modular design. Ifyou're used 
to the open nature of Intel-based systems and enjoy poking around inside 

your server, put away your screwdriver. Be warned that the Sun should be 
stamped "No user-serviceable parts inside." 

Other than perhaps adding memory, the Sun's construction clearly discour­
ages tinkering. On the other hand, if you own enough Nctra systems, you ca n 
stock a variety of spares for each of the critical modules.Potential server 
downtime is thusreduced to th t ime it takes to unlock,swnp,and lock. 
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• ••• e rested u ing two different 
patterns of Web and process­
ing activities. A combinati on 
HTTP/FTP rest determin ed 

wharro expect in :1 Web-oriented imr:lner 
capacity. We used :1 ccond test, consisting 
of b rgc database queries, ro examine c:ich 
server's ability to perform large-scale data 
management and m:mipulation. 

Servers must have cl ients, so we built 
:i test bed of eighr dual-Pentium Pro (200· 
H!z) systems. Each client was equipped 

wit h 64 MH of RAM, a 3·GB hard di sk, a 
100-Mbps Erhemer interface, and Nf4.0. 
The clients were divided into t\vo groups, 
four systems connected to each of the 
se rver's JOO.Mbps backbones. 

Three systems ra n tandard r Se rv­
er, while three r;i n different ve rsions of 
Unix (lrix, Solaris, ;ind OS/F). To level the 
playing field, we employed Netscape 
Enterprise Server 2.01 as the core Web 
so frw:ir e. FTP server sofrware was th e 
exception; the standard OS release was 
used. Netscape Li ve Wire Pro, which in­
cludes the Inform ix darabase system, sat 
on top of Enterprise Server. Netscape 
M:iil Server handled :111 mail service. 

lnsrall arion defaults were left large ly 
unchanged. We made minor adjustments 
to mne rhe system fo r database or Web 
se rvice activities as appropriate. \'(/c con­
figured Jnformix shared memory to pro­
vide a reasonable bal:inceof allocation of 
primary memory ber--.veen Informix and 
other OS-related ac tivities. Likewise, we 
modifi ed procc so r and thread limits 
for each of the two test scenarios. 

In the first scenario, we examined serv­
er performance under a Web load. Each 
of the eight clients executed from one to 

cight concurrent tasks. Each task in mrn 
req uested a se ri es o f URLs (95 percent 
HTfP, 5 percent FTP) from rhe se rver. 
The requests were made into FTP and 
H"ITP trees encompassing several rhou ­
·and fil es that filled over 200 MB of disk 
space. The entire rrec was cached in sys­
tem memory- :i iruation nor uncom­
mon in large server installations. 

The Web rest determined the server's 
ability to create and break network links, 
c:i rch cached fil e <bra, and transpo rt 

info rmation fr om memory to the net­
work inrerfaces. We use standard "keep-

Web Serving 

.. 
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J 
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20 

The time requ ired to serve the URL requests increased 
linearly as more load was added to the system. 

Database Serving 

e 

400 -~ 
- 111-nii 

300 1-----1------1------1--~--· - DiOUI 

..-----.----------~----~ 

.. 
1lj Hnltti.Pacbrd 

200 1-----+-----l---~ir.:...-1-..,,.,.~c....__,,.1 -Sm 

~==~~!:~~~~~~~~1----1 Note: The Sun did not 
completcJM,Jesl \,·hen 12 
que(les wore submitted due 

,.______...____.......______,_______, to (Jn apparent ume,...qut m 
-N ets.cape... eWJre thiit 

4 8 12 nellhe Sun nor l leisoape 
Queries could enuty 

Service is speedy when the systems are running up to four 

queries. Beyond that, time increases proportionally. 

alives" to si mulare real istic browser inter­
ac ti on p;i ttcrns. During al l tests, a mod­
eratc, nonmi: rcred mail proce sing load 
was placed on the server. This load rep­
resents co mmon background noise and 
external server activities. 

Our second scenario treated the servers 
as back-e nd database se rver fielding 
complex querie into a midsizc, highly 
cacheablc d;i tabase. A singli: query sort­
ed, indexed, and summed a onc-million­
record database. 

We co nfigured all four processors in 
parallel , all owing Informix ro dominate 
chesysccm. \Y./e ran rhe rest with one, two, 

fou r, eight, and 12 concurrently initiat­
ed qu eri es . Ideally, execution times for 
one, l"\\•o, and four queries should be iden­
tical. A11y increase in time represents OS 
or system overhead. 

Eva/11atio11s itJ this report represent thej11dg­
ment of BYTE edirors, based 0 11 tesls co 11 ­
d11cted by NS1l., Inc., as dowmented in a 
rece111issue of their mo11thly PC Digest. To 
p11rcl!ase a copy oftlie {111/ report, contact 
Nm_at 625 Ridge Pike, Co11sholJocke11, PA 
19428 ; (610) 941 -9600; ~ditors@ustl. com. 
Fora s11bscrip1io11, call (800) 328-2776. BYTE 
111aga:;:i11e and NS1l. are both operating 1111its 
of7he McGraw-Hill Co111panits, Inc. 
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INTRANET SERVERS FEATURES 
Compaq Computot Dlallal Howlelt·Patknrd Intergraph SiiiconGraphics, Sun 
Corp. Equipment Corp. Computer Sys. Inc. Microsystems 
Pml lant AlphaServer lnterServe WebForce Notra 14000 
5000 -1 100 5/400 660 Origin200 

Test configuration price without monitor $4 t .7 24 $1 13,20 l (l ist) (not specified) $83,310 $143,5g5 

Test configuration price with mon itor $42. \ 23 $113,796 (l ist) $70,500 (not specified) (not specified) 

Overall rating ***** ***** **** *** * **** **** 

PROCESSOR 
Model Intel Alphn Intel Intel MIPS Ultra· 

Pentiu mPro 21 164 Pentium Pro Pen tium Pro R10000 SPARC 

Num ber of processors in test system '1 4 4 4 4 4 

Processor speed (MHz) 200 400 200 200 180 167 

Cache bus speed (MHz) on·chip on·chlp on·ch1p on-chip 130 16? 

Instruct ion cache(KB) 10 ll KB primary/ 16 16 32 16 
96 KB secondary 

Instruction cacheassociativity 4·wayset 3·way set 4·wnyeet 4·waysel 2·way 2·way 
Data cache (KB) 16 BKB primary/ 16 16 32 16 

96 KB secondary 
Max imum numberof processors 4 4 4 4 4 14 

SECONDARY PROCESSOR CACHE 
Total installed in test system 2MB 16MB1 2MB 2MB 4MB 4MB 

Standard per processor 512KB 4MB 1 612KB 512KB 1MB 512KB 
Maximum per processor 512KB 4 MB 1 512KB 512KB 1MB 1MB 
Spced (ns) on·ch1p 9 on·chip on·chip 7 6 
Associati vity 4·way sot Inot specified) 4·way sot 4-wayset 2·way Direct·mapped 

SYSTEM RAM 
Amount in test system 512KB 512KB 512KB 512KB 512KB 512KB 
Stan dardamount 128KB 512KB 12BKB 128KB 128KB 64KB 
Maximum amount 4GB 8GB 2GB 4GB 4GB 14GB 
Speed eons 60ns eons 60ns 60 ns 60 ns 

EXPANSION/BUS SLOTS 
Bu sarchitecture PCI,EISA PCl,EISA PCl.EISA PCl,EISA PCl,XIO TwoS·Buses 
Number of slots 7PC!, 3 EISA'' 8 PCI,3 EISA'" 6 PCl, 4 EISA 11PCl,3 1SA" 6 PCI, 10XIO 3 

HARD/FLOPPY DR IVES 
Numberof hard drives installed 10 53 10 10 10 20 
in test system 
Maximumnumber of harddrives 11 21 12 B/112 12 21 18 
(internal/external) 

Total hard·drive capacity in test system 21GB 21.5 GB 21GB 40GB 36.4GB 42GB 
Maximum hard-drive capacity t7.'2 GB/361 GB 90.3GBl?.5 TB 109.2 GB 72GB/ 109.2GB 18.2GB /2 TB 
(inlernallex1emal) 10BOGB 

Interface Fost-W1do SCSI FastW ide Ultra-SCSI SCSI, SCSI, 
SCSl·2 SCSI Fibre Channel Fibre Channel 

Hot swappable v ..... v v ..... ..... 
Standard 3~ ·inch 1.4 4-MB floppy drive ..... ..... v v 

NETWORK ADAPTER 
Ethernetadapter manufacturer Compaq Digital HP Intel SGI Sun 
Ethernet adaptermodel Natelligent 101 DE-5 00 DoskD'rect Pro100·B NIA Fast Ethernet 2.0 

1OOTX PCI UTP 
Ethernet adapter location Expansioncards Expansioncard Systomboard Expansion card System board System/ 

expansionboard 
Ethernet connectors RJ-45 RJ.45 RJ.45 RJ -45 RJ -45 RJ·45 

DRIVE BAYS 
Total 3~·i nch drive bays 4 hot-pluggable 0 8 12 2 
Total 5)(-inch drive bays :3 romovable 21 6 +12 pluggablo 2 4 0 
Exlernal drive unit v v v 

- BYTE Be· t v - yes ; 
N/A-nolapplocoblc. 

Warranty: P =p.'ll to: L •k,bo<; ***** Ou tstand•ng 
** Fair 

* ** * Vo<y Good 
* Po<" 

*** Good 
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Compaq Computer Dlgl lal Hcwlett·Packard Intergraph Silicon Graphics, Sun 
Corp. Equipment Corp. Company Computer Sys. Inc.. Microsystems 
Prollanl AlplleScrver NelScrvor lntorServe WebForco Neira 14000 
5000 4100 5/400 LX Pro 6/200 680 Orl91n200 

ADDITIONALINSTAllED EQUIPMENT 

CD·ROM drive (speed) 4X 4X 4X 12X 4X 
Tape backup drive 

WORM drive 

Redundant power supplies v ii v v 
Hot-swappable powe rsuppli es v v v v 
UPS ii v 
Remote administration card ii v v v 
Olher Re uodant Hot11wappable, Redundant 

cooling fans redundant cooling fans 
cooling fans 

SECURITY 

Power·on password ii v ii v 
Keyboard password V' v v 
Selup utility password v .... .... v 
Chassis lock .... .... v .... .... .... 
Keyboard lock .... .... 
Secure remote log·in .... .... v .... .... 

DIMENSIONS 

Height (inches) 25.82 29.5 24.6 19.25 232 13.5 
Width (inches) 8.752 19.3 16.6 16.8 92 19.7 

Depth (inches) 22.4 2 35.4 25.3 30 26.5 2 22 

Weight (pounds) 59.82 250 187 125 592 150 
Form factor Twintowo rs Pedes tal Podesta! 1 9 ·inch rack Twin towers 19·inch rack 

modules 

INSTALLED SOFTWARE 

Web software Netscape Ne1scape Netscape Netscape Netscape Netscape 
Enterprise Enterprise Enterprise Enterprise Enterprise Enterprise 
Server Server Server Server Server Server 

Operating system Win:J oweNT Digital Unix Windows NT Windows NT IRIX 6.4 Solaris 2.5. 1 
Ser.·er 4.0 Server 4.0 Server4.0 

E·mail software Netscape Netscape Netscape Netscape Netscape Netscape 
Mail Server Mail Server Mail Server Mail Server Mail Server Mai l Server 

Database system Netscape Netscape No cape Netscape Netscape Netscape 
LiveWire Pro UveWrre Pro L eW11e Pro LiveWire Pro LiveWire Pro LiveWire Pro 

SALES AND SUPPORT 

Length of standard warranty (years) 3 years on·sile 3 years on·sito 3 3 

Ex1 onded warranty available .... ii ii v .... 
Salos and distributionchanne ls VARs, resollors VARs,direct VAR s, direct Direct, dealers Direct, VAO s, VARs, direct 

Integrator 

On-lino support available .... .... .... .... v .... 
Free technical support after purchase .... .... v .... .... Condit ional 

On·site service available v .... v .... .... .... 
On-silo service cost (first year) Under wmranty Under warranty Under warranty Underwarranty Under wMranty Under warranty 

Phone NIA 606-493-511 t N/A 205·?30-2000 415-960·1980 415·960·1300 

To ll·free phone 800·345· 1516 BOO ·DIG ITAL 000·752·0900 800·763·0242 800·800·7441 800·USA·4SUN 

Toll·free support number 800·652·6672 BOO·DIGITAL 000·322·4772­ 800-543·1054 800·800-4SGI 800·USA-4SUN 

On· line address hllp://1• WI http://www hltp:l/www.hp http://www httpJ/www http://www 

.compaq.com .digital.com .com/go .intorgraph.com .sgi.com .sun.com 

Inquiry number 1064 1065 1066 1067 1068 1069 

• Ona eJot is shnred . •• Two slots aro sharod. • • • Thrno e!OI.! are shared. 


I Tort""Y eocho; primary and secondary arc on·chip. 2Eachlowcr. 3Drimsnotm roied. 
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Software 

Put Your E-Mail 

on the IMAP 


1111111111!!1 hi le the Internet has brought 
:ibour simple, inexpensive e­
mai l tr:insport :md access, S)'S­

re ms usin g the Post Office 
Protocol (POP) haven 't offered the exten­
sive features of the e-mail systems avai l­
able from Microsoft', Lorus, and Novell. 
Those go well beyond simple stor:ige :rnd 
deliver)' offeri ng d:irabase-driven tech­
nologies th :i t accommodate docume nt 
shari ng and other collaborative compm­
ing technologies. Until rect:ntly, setting 
up an enterprise-wide e-mail so lution 
required investing in propriet:iry systems 
and cumbersome gateways. 

Internet Message Access Prornco l 
(IMAP) is an alternative that addresses the 
problems that crop up when you regu­
larly access Internet e-m:iil from more 
than one computer, and it makes rn:ir ­
velously efficient use of dial-up connec­
tjons. You can call in ro the mail se rver, 
download just the new m:iil headers, :i nd 
disconnect. !MAN understands Multi­
purpose Internet Mail Extensions 
(MIME), so even when you download 
onl)' he:iders you can sec w hich messages 
have :i11achrnenrs. Whilc off-line, you c:111 
browse select me sages for downlo:iding 
inro your local cachc. If :i mcssagc ha s 
arrachmcms, you can download only the 
text, or select individunl :i11:ichm enrs, or 
download everything. That's rea l pow­
e r nnd convenience. 

For thi s report, we evaluated four mail 
servers that support IMA1'4, the latest full 
stand:ird. \Y/e rested three running under 
\Xlindows NT and one under Unix . The 
NT servers are AltaVi ta M:iil Server ') 7 

version 2.011, Nctscapc M ail Server ver­
s ion 2.02, :rnd Fujitsu Sofrware's Team­
\Varc Mai l version 5.1 bt:t:i. Th e Unix 

servcr is SunSofr's Solstice lntcrncr Mail 
Server 2.0. (Most of rhcse servers arc not 
res tri c ted to thc pl :Hform s w c tc stcd 
on.) \Y/c concentrated 011 fc:itures, e:isc of 
learning, :ind case of :iclminisrration. \Y/e 
didn ' t tcst specificnll )' for perfor111ance 
bcc:iusc rhat, a lon g wirh sca l::ibiliry, is 
more a fu nction of the over:ill nerwork 
than of the server softw:ire . 

How Do I Access Thee? 
For most11sers, an t:-111ail program's abi l­
ities ro store, retrieve, and manipulate c­
m nil arc what matter mo ·r. The 1110 r 

TeamWare Mall 5.1 (beta) 
Our combined ratings for these products 
came out very close when all our testing 

was done, but Fujitsu Software's entry won 
by a nose. II was the easiest to use and 

offered the widest array of features. 

widel)' usccl protocol, POI', is suppnnecl 
br tht: mail client bundlcd with Netscape 
Navigaror a nd Microsoft lnrcrnet Ex­
plorer, as well ashy Eudora. IM1\l', an 
altern:uivc rn POP, has fc:inm:s :ind ex­
tensio ns th ar make it more robusr :111d 
ultimarcl )' much morc convenient in 
cli enr/scrver comp uting cnviron rnt:nts 
where mulriplc clienrs need ro acccss 
the sa me mailbox. 

While all fourrcstt:d products support 
the l:itcst versio n of POP (l'OP3), :ind :i ll 
qu:ilif)' as compliant wi th l~IAP4, thcy di f­
fcr in what features and cxtensions the)' 
support (see rhe rable on p:ige 11 9 for 
derail s). Three ma in function:il :ireas 

Server-based Internet 
Message Access Protocol 
e-mail delivers speed, 
convenience, and flexibility. 
By David Seachrist 
and Tom Yager 

nrnkc IMAP a bencr choice than 1'01': 

I. IMAP offers better rentorc :iccess. 

2. !MAI' supports folder hierarchies :i nd 
fo lder sharing, whi le POP does nor. 

3. IMAI' a llows searching and selection of 
messagcs and messagc parrs, :ind 
searching is done on rhe server, nor 
on thc client. 

Unr il recentl y, the primary reason not 

rouse IMAP was rhc abundance of POI' 
mail cliemsoftware, which is included in 
the two must popular Wcb browsers . 
Howeve r, Netscape Co mmuni cator 
will have an IMAP-c:i pablc mail clicnr, 
and Mi crosoft lnrcrnet Explorer will 
surely follow suir. 

Most of the differcnccs be tween !MAI' 
and POP arc in how they allow ncccss to 
e-mail messages. Thcre arc three t)'pical 
access methods: off- line, on-line, and dis­
connected. The mosr common mode on 
the lnternc:t rodn)' is the off-line paradigm 
("off" referring to " off rhe server" ), 
where messages are retrieved by the m:iil 
cli enr and deleted from the server. T he 
mail client ma)' be on-I inc in that it's con­
nected to thc Net, but in fact it "connects" 
only with the mail ervcr long enough to 

download ;1 new message. The uscr pcr­
form s all message ncccss and manipub­
rion on thc client, nor on the server. 

The on- line model rcverses this. Mcs­
sagcs rc111:1in on rhc server, and the client 
softw:1rc manipulates them remotely. 

Disconnected access is essenriall)' a 
hybrid of the fir s t two. The original 
rness:ige files rema in o n th e se rver and 
can be man ipulated rcmotely. ln addition, 
copies arc cached on the client, where 
they can also be manipulated. Once the 
user reconnects to the server, the message 
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compact but easy·to·uso 
administrative setup. 

TenmWare Mail's administrative ' .• 

• DUlllllll 

funct ions are simple and 
straightforward. 

C ON · oil· Nl!Rlpt Mil Sawer dllpMdler loan (ftlf 
verboseI) 

• -...M»dille• 
r ON oft'· P•·Semtloaaill 
• ON oJr• lMAP·Slll'fll' ldslN (VllJmbo.lel) 

\(;\!ON ·Oii'• i>OPJ.Semr Joaaq ("'7 ~tel) 
• ON r C6• SMTP·AcceptJi)aiaa 

• Lenl1dlrilalu 
r. ON r clf·Acc:oaa&·u..ltrloaiw 
r- ON Oil'· Accouas·W...., lolaial 

\ Netscape Mail Sorvor g;...es 
lots al choices over what e·mail 
services should be monitored 
and logged. 

t:·O r 

Netscape Mail Server provides a much 
more graphical appearance Iha!, naturally, 
looks a lot like !he traditional Notscape 
Navigator browser. 

a............ 

I 
I 

I 
AltaVista Mail prosonts a 

" Dmllllllliii••········•••••lrfliJI 

Three of the IMAPma il servers we tested provide you with extensive collections 
of tools to make server administration simpler and easier. 

files :ire synchronized ro make sure th:it 
both machines have the most current vcr· 
sion of each message. 

!'OP is a store-and-forward prorocol 
th:u was never designed to employ a clicnr/ 
server computing environment ve ry dfcc­
1ively; ir fully su ppons only the off-line :ic­
ccs · model. POP docs have a pseudo-on­
linc mode in which m:til messages c:tn he 
left on the server, bur this mode lacks fun­
d:1111cnral manipulation fcamres. Even so, 
the off-line method works fine for use rs 
who always retrieve their mail from the 
·:ime client computer. Bur if the user ryp­
ica ll y checks mail from more than one 
computer, their messagesc:m become dis­
pcr ed among several client computers. 

This makes ir h::ird ro keep :i ll the mail­
boxes up to d:ite because the user has ro 
copy messages m::inually from one com­
puter ro another. 

IMAP supporrs all three type of acces , 
o it's better uited for nomadic mail users, 

such as ales rcprcsenratives who may have 
a desktop com purer at the office ;111d :i lap· 
top on the road. Wirh IMAP rhe user's mail­
box is central to the server. Regardl ess of 
location, rhcy will always be ::icccss ing 
the mo r current ver ion of the mailbox. 
And they won't have ro log unnecessary 
connecr rime because any off-line deleting 
or marking of messages they do will be syn­
chronized arrhc next server log-in. All the 
servers in this report support all three rypes 

of m cssage access, but nor a 11 1!vlAP clients 
supporr disconnected operation. 

Alta Vista Mail 
Server 97 2.08 
Alta Vista Mail Server's mosr impressive 
as crs arc its administrative inrerfoce and 
its price. The program offers three admin­
istr:itive interface choices: a menu for 
accomplishing rourim: tasks like creating 
new user mailboxe , an Explorer-style 
interface for getting a bird's-eye view of 
the mail server's organiz:ition and for 
monitoring its access, and a Web browser 
interface for remote administration . For a 
5495 license fee, 250 clients c:in access the 
server. (AlraVisra Software does not pro-
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Software Lab Report Put Your E-Ma i l on the IMAP 

duce an IMAP client, so you would need to 

sup ply your own.) As with all rhree NT 
producrs we rested here, a single s11:1g in 
:m orhcrwise smooth insrnllarion process 
took hours of troubleshooting and a long 
phone conversation \Vi th rcchnic:il sup­
port to resolve. 

Alta Vi ta M:iil Server's securi ry a nd 
IMAP se rver features arc not quire as 
complerc as the other nvo NT programs, 
despire rhc fact rhar thi s is the only server 
to currently upporr IMAP4 revision 1. Ir 
seems clea r, though, that Alta Visra was 
willing ro sacrifice some bells and whistles 
ro make the program easier to learn. 

A case in point: AlrnVisra Mail Server 
97 lacks :111 :tdequare means of importing 
user ma ilboxes. Ir does offer a protocol fo r 
accomplishing rhe task, but it is not :is easy 
to use as rhe orher programs' imporr capa­
bi I iti es . Alta Vi sta Mail Server 97 al so 
does nor allow auromared replies. 

The progrnrn uses a very srnoorh scrup 
wizard and runs a server diagnostic mili­
ty :it rhc end of the insrall :11ion. But when 
we ran rhc se rup, rhe di agnosric res ring 

IMAP4-COMPLIANT E-MAIL SERVERS 

BEST OVERALL 
TeamWare Mall 
Ir's closu, but cllsy.to-use fon­
rures mnke this the winntr. 

Alt•Vlllt• Mall NatKapeMall Solstice Internet TeamWere Mall 
Sal\lar 97 2.oe Servar2.02 Ma11Sal\lar2.0 15.1(betal 

PRICE t96 for 250 ueers: 
995 forunlimlt d 

$995for100 
ueors 

$496 unlimited 
users 

*595 lor 6 users;
595 for an 

llcenae additlonnl 1 O users 

TECHNOLOGY ** *** *** *** 
IMPLEMENTl\TION *** *** ***' *** 
EASE OF LEARNING ** *'Jr ** *** 
EASE OF UBE *** *** *** **** 
INSTALLATION ** * '*** ** 
OVEllALL 
EVALUATION *** *** *** *** 
***** Oldatondiog 1"*** Very Good ***Good ** Farr * Poor 

resulrs scro lled by so qui ·kl y that we did­
n't see a 1varning rh:n the server's Domai n 
Namin g Sys tem (DNS) MX record s 
weren'r found. When our testers started 
rouse the mail server, rhe lack of the lv!X 
records caused mail messages ro loop and 

evcnrually end up in rhe dead-lctrcr mail­
box. While users of Alr:iVist:J M:t il Server 
97 who employ a dial -up connecti on ro an 
Internet service provider should nt: ver 
have the problem with MX records, it's srill 
important ; about I 0 percent of the qu cs-

TECH FOCUS MAIL MANAGEME NT 

Managing Messages with IMAP 
Internet Mcssage Access Protocol (IMAP) 
allows cllents to rcmotely create and manip· 
ulate mailboxes on the server and to have a 
fo lder hierarchy. This gives clients better con­
trol over the way mall is organized. IMAP also 
allows shared acc:css to mall folders. For exam­
ple, you could set up a mailbox for the sales 
department for ma il that is of interest to that 
group. Such a setup wou ld also allow more 
than one client to access the mailbox at once. 
AltaVista Mail Server doesn't support IMAP 
shared fo lders, but an add-on product called 
Forum serves as a bulletin boanl/collaborative 
service. 

Since IMAP and Post Office Protocol (POP) 
both use Simple Mall Transport Protocol 
(SMTP}, IMAP users can receive messages cre­
ated with POP clients and vice versa. Be 
advised, though, that while it's easy to chongc 
over an existing POP mall system to use IMAP 
exclusively, reverting back from IMAP to POP 
is an administrator's nightmare. Moving IMAP 
folders back to POP dumps all mailbox sub­
folders into a single root foldcr. And while it's 
possible to maintain both POP and IMAP mail­
boxes In the same mall system, this ap11roach 
largely negates the reason for using IMAP in 
the first place. 

Probably IMAP's sllcke.st feature is Its built­
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in database capabilities, which allow defining 
rules for searching, selecting, and deleting mall 
based on values In the message beadernr body. 
IMAP also permits selective downloading of 
message ports, so you can rclTieve 11 message 

TeamWare gives administrators full 
control of configuration parameters. 

without o file attachment. Some e-mail cllcnt 
packages also allow attaching rules to folders. 
Opening the server folder displays only the mall 
messages that meet the rule criterio. Rules 
allow actions to be assigned to the cri teria, 
which helps users administer their mailboxes. 
For example, a rule could be set to delete all 
messages received before a certain date. All 
the server packages support searching and 
ru les defining, but all cllents do not 

The IMAP specification allows for negoti­
ated e.xtenslons to be added to the list of 

IMAP's bosic functionality. At prestnt, none of 
the tested programs s11pports the access con­
trol list (ACL) extension of IMAP. An ACL allows 
limiting mail access by a list of IP addresses set 
by the mail administrator. This is similar to 
Windows NT's use of ACLs, but it's speciflc to 
IMAP services. Both Netscnpe Mall Server and 
TeamWare Mail offer 11roprietary methods of 
limiting access by domain names. All four pro­
grams offer password encryption of mall 
account log-Ins using MOS or Authenticated 
POP (APOP). Netscape also supports S/KEY 
authentication and supports Secure Sockets 
Layer (SSL} when using a Web browser to 
administer the server. None of the programs 
currently implements encryption ofmessages 
on the server, but TcamWare Mail offers an 
add-on cryptography client package. 

Two other extensions that aren't support­
ed are Quota and Annotate. Quotas let you 
limit the size of I MAP mailboxes and mall mes­
sages. Annotation allows groupwarc-stylc col­
laboration, but differences In client platforms 
make It extremely hard to implement. 

There's a list of IMAP4 clients at http:f/ 
www.lmap.org/products.htm l. This site also 
includes a list ofother IMAP4 servers. You can 
download the source code for the University 
of Washington's IMAP4 server for free. 

www.lmap.org/products.htm
http:sllcke.st
http:Servar2.02
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rions in the AlraVi ra Mail Server 97 rech 
supporr forum deal wirh looping message 
:ind missing MX records. The other pro­
gr:u11s didn't balk at the bck of MX records 
and seemed rouse another method to sup­
ply the missing DNS in fo rm:irion to rhe 
mail erver. 

Netscape Mail Server 2.02 

In addirion rosolidly supporting standard 
IMAP fcanires, Netscape M:iil Server offers 
the best primed docurncnt:irion of the 
group. Its mosrunique foanire are its abil­
iry to all ow users to administer their 
mailboxes via e-mail forms and its choice 
of three automatic-reply modes: vacation, 
echo, :ind reply. 

The $995 price gets you a license for up 
ro I00 clients per server. Clicnr softw:ire 
and licenses for Ncr c:ipe lessenger 
should be shipping by press rime with Net­
capc Communicator (the new upgrade ro 

Netscape avigator) for about $50 per 
client. Netscape Mail Servercurrenrly sup­
ports only Finger :isa direcrory-access pro­
tocol, hut the next version of the program, 
which will change its n:in11.: to Nctsc:ipe 
Me :igingServer 3.0, will add Lightweighr 
Directory Access Protocol (LDAP) direc­
tory services. 

Netscape Mail Server offers the great­
cst number of service log files, hut it lacks 
the server diagnostic uriliries fo und in the 
other programs. The ·ole means of GUl­

bascd adminisrrnrion is via :i Web brows­
er (thc others al so offer adminisrrarion 
sofiware for Windows). 

After we installed Netscape Mail Serv­
er, 1he :idministrative program wouldn't 
nm. After a long conversation with tech 
support, we finally figurcd our that our 
brow er software failed bcc:1use it was con­
figured to acces a proxy se rver. Trou­
bleshooting rhis problem was difficu lt, for 
neither the sofnvare nor 1he documenra­
rion hinted at plausible causes of rhe 
crror message. This particular problem 
sroppt:d testing dead with Netscape Mail 
Server becau e the only way to administer 
the program initially i to use a Web brows­
er. The orher program ·upply Windows­
bascd administrative clicnr . . 

Solstice Internet Mail 

Server 2.0. 

We rcsrcd two versions of SunSoft's Sol­

stice Internet Mail Server: one on a Ross 

Technology SparcPlug workstation run­

ning Solaris 2.5.1, the other on a Dell Pen­

rium-b:lsed PC. lnstallarion i n't difficult 


F E A 	 T U R E S 

AltaVista Mall Netscape Mall Solstice TeamWare 
Server97 Server Internet Mall Mall 

Server 

MnlmumCPU 486orAlpha 486/33 SPARCor486 486orAlpha 
RAM S2MB 32MB 32MB 64MB 
Diakapace 5MB tOOMB 4MB 150MB 
Vorel<>os available NT NT, Unix Unix NT,Unix 
Ctlont software Included ti' ti' 
Cllont foi<W111dows 96, a .1 IOI ti' ti' 
Cllcm1 for Macinlosh [CJ ti' 

PROTOCOL AND GATEWAY SUPPORT 

IMAP4 revision 1 ti' 

1MAP4 (RFC173) ti' ti' 

IMAPextensions: ACL, "' "' 

Ouotn, Anno1a10 IPI 

POf'S, SMTP, MIME ti' ti' 

LDAP "'(A] "' ti' 


Fi11gor 
X.400 
Lotus co Mall 
Microsoft Mall "'ti' 
NoveUMHS 

t/ 
ti' 

IMAP SERVER FEATURES 
Remote loldermanagomenl 
Oiat/croate/delele/rename) ti' ti' ti' ti' 

Multiple folders per mallboi. 
folder hi rare/ilea "' ti' "' ti' 
Sharod mailboxes ti' "' ti' 
Searcil messages on aeNer ti' ti' "' "'IMAP, POP on same seNer ti' ti' ti' t/ 
Uat &eNer included (A] 
Use third·party list aeNers ti' ti' ti' ti' 

SERVER SECURITY 
Umi1 ccoss by domain name ti' t/ 
Paaaword encryption 
Mail encryption 

ti' ti' "' (A( 

Acco11'11 locliing ti' ti' 

SERVER ADMINISTRATION 
Graphical mailbol directory t/ 
SoNOr dlagnosuo utility ti' "' Fingerresponse ti' 
Al.l!Ofllllted reply ti ti' ti' 
Forward loamailboxorgroup 
of mailboxes t/ ti ti' ti' 

Numl>er of service logs 7 13 e 1 
Turn individual logs on/off ti' ti ti' ti' 

Remote administration vJa 
browser ti' ti' ti 
Remote admlnistralion 
vlae·rnall ti 

GROUPWARE SERVICES 
Bulletin/forum seNices (A) (A) !Al 
Document management !Al (A) !Al 
Nows services [Al [A( w 
Gro~p achbduling seNicee (A) [A) (A] 
Work·llow services !Al 
Dlreoto,y services IA1 ti 

IMAP CLIENT FEATURES 

Supports MAPI,VIM,AOCE ti' 


On-line OJl!lration (OJ ti ti 

Olf·line operation [C] ti' 


Placonnecteq operation (CJ ti "'ti' 

Private/shared address boo~a [CJ ti' 


Mnlntoln multiple ueor profllos IOI 

Seleolive mossago retrieval [CJ ti' "' 

Retrieve header. body. or 

atlachrnent separately (CJ ti ti' 

View mailbo:ic/folderhiemrchy (CJ ti 
 "' 

ol • j'Cs 	 !Al - E11ra·CQJl11dd-onproduc1 (CJ •W• hil inNeiscape eomm...ic..1or 
IP! • Propnollll)' oupp0<1,not lltl IMAPlrnplomon11r1on 
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and usually rakes only a few minurcs (less 
1han 5, in our case), bur in rrue Unix fash­
ion ir's all command-line-driven and nor 
very graphical. Inserting the CD rriggers 
rh e automou rue r; rh e di e' s co nterus 
appear beneath rhe/cdrom directory. Then 
you can use the kgadd command ro load 
the mail se rver's components onro yo ur 
hard drive. 

The posr- insrnllarion script add. IMAl'4 
and PO P3 servercnrric ro your Unix ho r's 
incrd.conf and se rvice fi les. The inetd dae­
mo n wi ll spawn IMA P4 and P0 1'3 server 
processes when cl ient requesrs come in . 
Afrerrhat, there's still one more step be fo re 
ir will run: You need to call Sun fo r a soft­
ware licen se. Th e IMAP4 serve r wo n' t 
operate unless it finds a license ke)'. This 
c:rn be frusrraring, especially fo r ad mi nis­
trators accustomed ro Microsofr' wide­
open licensing. Bu t th e call doesn' t take 
long and when i1 'sdone you ger an e-mail 
mes age contai ning )'Our license key. opy 
the ker fi le co the specified locario n and 
the IMAP4 se rver is ready ro process re­
quests. In u c, we fo und that admin istra­
tion was r:i rel y necessary except to occa­
si u n a I l y clc:i r a jamm ed lock fil e. Sun 
provides on -line documentati on in Post­
Scripr and Adobe Acrobat forma ts. 

o lsri ce includes So laris (x 86 and 
SPARC) and \Xli ndows IMAP4 client , c:illcd 
"roam" clienrs. These cl ients have some­
what clunky user interfaces, bur rh cy ful ­
ly ex ploit IMA P4. Users can access public 
mail boxes, cre:i re new mail boxes, and 
copy mess:iges herwecn mailboxe b)' drag­
ging and dropping. The roam cl ie nrs :ire 
qu ire sm:irt abour managing off- line ses­
sions, queuing user :icti ons until th ~ nex t 

PRODUCT INFORMATION 

AltaVlsta Mail 
Server 97 2.0B 
$495 for 250 wen 
AltaVlsta Internet 
Software 
Utt.lcton, MA 
608-486- 2700 
lmp:/laltavlsta 
.software.dlgital.mm/ 
Clrdc 1058 
on Inqu iry Card. 

Netscape Mall 
Server 2.02 
$996 for 100 users 
Ncucipc 
Communication' 
MountainView, CA 
415-937-2 656 
http://homc.nctscapc 
.com/ 
Cin:lc 1059 
on Inquiry Card. 

Solstice Internet 
Mail Server 2.0 
$495 for 50 users 
SunSoft 
Mountain View, CA 
415-960-3200 
http://www.sun 
.m111/mlstlcc/ 
Circle 1060 
on Inquiry Card. 

TeamWarc Mall 5.1 
$595 for 5 users 
Fujitsu Softwa re 
San Jose, CA 
800-646-6774 
408-432-1300 
http://teamw.m m 
Ortic 1 Oul 
on Inquiry Card. 

IMAP Strategies of the Big Three 

It's hard to review Internet Mall Access Protocol (IMAP) mail-server technology 
without considering what plans Microsoft, Loi us, and Novell have for implement­
ing ii in their enterprise mail products. 

Lotus: At the Lotusphere 97 convention in January, Lotus announced that its Domino serv­
er will actas a path for converging existing cc :Mai l and Notes messaging customers. Lotus 
outlined aggressive plans to add support for Lightweight Directory Access Protocol (LDAP), 
JMAP4, and Internet Calendar Access Protocol (ICAP) in its Domino server line and to sim­
plify deployment for mail-only users. Lotus will extend Domino's support for Post Office 
Protocol 3 (POP3), Simple Mail Transport Protocol (SMTP), and Multipurpose Internet Mail 
Extensions (MIME) messaging to oc:Mail users with cc:Mail Release 8. 

Microsoft: With the release of Exchange Server 5.0, released late in 1996, Microsoft 
added support for LDAP, POP3, Hypertext Transfer Protocol (HTIP), and Net NewsTransfer 
Protocol (N NTP). IMAP4 support is scheduled for this year. 

Novell : An update to Novell's GroupWise 6. 1should be available by the time you read 
this. GroupWise 6.1 is scheduled to natively support open Internet standards such as 
TCP/IP, HTIP, HTML, SMTP/MIME, and LDAP (client). Support forlMAP4, POP3,NNTP, 
Secure MIME (S/MIME) , and LDAP (server) is due ehortly. 

connecrion ro rhe server. Roam idcnrifi es 
and decodes multiple 1' 11 1E arra hmenrs 
per me. sage. 

Users accustomed to more atrractive­
looking e-mail clients may feel demoted if 
you rell 1hcm they now have to use ro:im 
cl ient . Ir mighr be wise ro invesrigate oth­
er HvL\ N clients before irwc ting in Sol­
stice lnrernct Mail Serve r. 

TeamWare Mail 5.1 (beta) 
We tesred Team Ware Mail, scheduled for 
:i March release, in beta fo rm. lusrallati on 
w:is more di fficulr becau ci r requircsasep­
:u a re oper:i rio n for rhc admi nisrrative 
software, a step nor necessary wi1h 1he orh­
er servers. Even so, rhc progra m's large fea­
tur~ st: r makes it somewhat easier ro use 
once you've learned ir. And fcaru res like 
mailbox and message quoras, rn:1il darabase 
backup and restore, and L.DA I' services 
make rhe program easier ro maintai n fro m 
an adminisrrarive poinr ofvi<.:w. Team Ware 
Mail is the only server w<.: rested that cur­
renrl y supporrs LDAP. Cli enr e-mail soft­
ware comes bundled with the server. 

TeamWare Mail 's GUl i n'r as clean a 
Al ta Visra' , bur ir's the onl)' program that 
lers rlw administrator limi r rna ilbox size 
and message size. Th e program comes 
with its own backup and restore programs, 
which c:rn be useful when users relocate 
mai lboxe ro a cenrral erver. 

Groupware and Beyond 
Eac h of rhese mail se rvers is just one 
module in a list of servers rhar are pan of 
each ve ndor's group wan: line. Add-on 

modules fo r bulletin board- ryle fo ru ms, 
gro up scheduling, docume nt managc­
menr, and news service arc available from 
all four sofrware vendors. Fro m the way 
these companies arc organizing their prod­
uc1 o ffe rings, and adding !MAP to thei r 
mail services, ir's clear thar IJvlAP or a rcch­
no log)' th:it offers simi lar fea tures is 
required to enable open, sta ndards-based 
collaborati ve computing via the Inrerncr. 

Al l these products arc worth y con­
tenders. However, since each se rver has 
some uni que fea tures and l:icks some 
others, you might just want to w:i ir for 
the next round of upgrade . If you m11sr 
move ro 11'. lAP immediately, look for thL: 
avail nhlc features that arc mosr imporranr 
ro you. The three prod ucts we tested under 
NT were more comp I ere rhan SunSofr's 
Unix-onl y server. Fujir 11 's Tearnware Mail 
is currently the bcsr of rhe bunch. Ill 

Dnr1id Seachrist (dsoachrlst@prodlgy.com) 

bas tested all types ofsoftware at NSTL for I 0 
years. 'fom Yager (tyagor@maxx.net) isa senior 
de1Jeloper with ITC (Dallas,TX), and he oper­
ates a pri11t1te rese~arch lab. 

li.va /11a1io"s i11 this report r~fmi.sa111 tbc ;11dgment 
fl( 13\'Tli. editors, basetl i11 part 011 exte1u ive tests 
cm1d11c1ed by Na tiona l So{truaro 1imi11g Labs, ai 
d0&11111e111cd i11 a rece111 iss11tr o(NSTI:s monr/1/y 
Soft ware Digest. Top11rchaseacopyofthar~rt, 
1vith NSTL's 01v11 em/1111/iom a11d data, comae/ 
NSTL at 625 Ridge Piktr , Co 11shohockM, PA 
19428; 6 I0-94 1-9600; fax: 610-94 1-9950; edi· 
to11 < 11stl.com. Fora s11 bstrip1io11 , ca /1 800-257­
9402. BITE Maga:.i11c1111d NS'n. are botIi oper­
ating 1111its o(Tl1e McGraw·Hill Co111pa11ies. 
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Bor/and's breakthrough developme11t environment 
goes distributed in a big way. By Rick Crehan 

Redesigned Delphi Masters NetworkedApps 


[YI
he explosion of the Internet 
has triggered coll:m:ral explo­
sions in devclopme::nr sofr­
ware, parcicu b rly amo ng 

purveyors of client/serve r de velopment 
rools who are eager ro couple their prod­
uct · wi rh the Web. Borlnnd, fresh from 
irs release of C+ +Builder (rh1: first ++ 
v1.:rsio n of rhe Pascn l-b:tsed Delphi), is 
11nlea hing a much-evolve I, redesigned 
ve rsion of its premier cliem/server devcl­
opmcnr package. 

Where chc earlier version of Delphi 
was a powerful rwo-riered cliem/ ervcr 
devclopmenc system in its o wn righr, 
the new ver ion-Delphi 3-boasrs mul­
riciered development c:tpabilirics. How­
ever, Delphi 3 docs not stop there. Bor­
l:i nd h:is c:irefu ll y engineered it new 
mulcirie red technologies to connect se:un­
les. ly wirh Web-aware components. The 
resulc i char lirrle effort rums an '"ordi­
nary" Delphi :ipplicarion into a Delphi 
Web-server :ipp lic:irion. However, chat's rer wiza rds arc closely related. The for­ and rhe d:irabasc ha k end. Cliencs con­
jusr the beginning. mer aurom:ni call y conclude. pa rri al ly necr ro che re more d:ita broker, which in 

typed keywords; che latter responds when nun connects through the Borl:rnd Data­
New Insight you rype a method, providing a cemplare base Engine to rhc.: database back enc\. 
To say chat Delphi 3 i loaded wirh new for rhar mcchod' s p:iramerers. Fin al ly, This moves che Borl:md D:uabase Engine 
features i to underuse che word loaded. during dehug sess ions, the rool -cip ex­ close ro rhe hack-end database se rver, 
The Delphi documenrarion boa r of 50 pre ion cv:i luaror allows you w posirion :illowing truly ch in cl iems. 
enhancements. rhe curso r over :1 vari:ible, con ranr, or Working in concc rr wirh rhe remote 

Developers are mer :H the franc door expression and receive a pop-up window dara broker i rhc bu incss object bro ­
by D~· lphi 's new Insights, a collection of char shows che assigned value. ker, which manages objects rhar encap­

Delphi 3's Business Insight is :1 ser of subre an application's business logic. 
RATINGS rlm.:e components (i.e., for dat:1 tables, Instead of a client bindi ng directly ro a 

TECHNOLOGY • * * • 3-D gr:iphics, and reporrs) inrended for business object, rhe clicnc bind ro rh c 
IMPLEMENTATION ,.. * * * * the business usc.:r. i\crivc lnsighr makes business object broker, which locares and 

building Acci ve X components nc:i rl y :i binds ro rhe busirws objecr on rhedienr 's 
dcvclopmenr aids and wizard . ode one-srep proces . behal f. In face che husines. objecrbroker 
In ighr is much like Visual Basic 5.0's can mainrain multiple n.: more data bro­

Brokerslnrclli en e fearn res (see "The Basics of kers for fail-over afcry. If a client rri es ro 
Web Development," April BYTE). Delphi 3's supporr for mulririercd appli ­ connect ro a remote dau broker rhar is 

Code Insight is acruall y a coll ection of c:irions rid t:s on rh c backs of its new bro­ for some reason unav:lilable, the business 
fcarures. The template wizard, activated kers, independently executing objec rs object broker can locare and bind to a re­
by a keystroke, fills source code with che ch:ir shepherd an applicarion' rier · dur­ placement (shadow) d:lra-broker object 
kcleron of control or looping scrucrures. ing exe urion. The remote darn broker instead_ 

The code-completion and codc-par:ime- acrs . a layer bcrween the client front end The constraint broker manages dara 

Delphi J's Intern et components and Web-applications 

builder make creating Web-server applications easy. 
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consiste ncy and va lidation checks. The 
consrrainc broker can pass validarion rules 
from the darnbnse bnck end to the clicnr, 
rather rhan req ui ring thnt the rul es reside 
on the client or that tht: dnra be pnsstd to 

tlu: server for vnlicbrion. 

Web Services 
Delphi' s new Web tcclmologies let Delphi 
deve lopers ensil y migrate client /se rvc r 
:ipplic:nions m the \'\lcb. Delphi 3 makes 
the crenrion of \Veb-serl'l:r applications a 
matter of selecting an :ipplicarion rype ar 
crea tion time. 

Yo u can build fo ur types of Web-se rver 
app Iicarions: an Inrern er Services /\ Pl 
(ISAPI) DLL., a Net cape Server API (NS1\l'I ) 
DL L, a console Common Gateway Inter­
face (CG!) application, or a WinCGI :ippli­
cation. Consequently, Delphi's Web-server 
applications are compatible with an)' Web 
serve r that supporrs at least one of these 
npplication types (which is just abo ut every 
Windows-based Web cr\'er on the face 
of the planer). 

Delphi doe n good job of insul:iring )'Oll 

from the derails of Web-applications build­
ing. For example, WebBridge provides n 
common AP! fo r borh ISJ\111and NSAPI. You 
can concenrrate on the npplicntion nnd le t 
WebBridge worry about th e underl ying 
Web server' s AP!. 

Also, Delphi includes a number of I nrcr­
ne r controls rlur ca n create HT/\ IL from 
records re t rieved fro m n database. For 
exampl e, TDat aScl.Table Produ cer c:111 
gcncrntc HTML to display rhc records of 
a dacn-ser objecr in tabular form. imply 
hook TDa ta Set Tab I eProd ucer ro a d:un­
base rable, :ind records read from rhe t:ib lc 
:ire for matted inm HTML, ready for posr­
ing on the Wt:b. 

SQL Support 
There :ue rwo clemcnrs to Delphi J's en­
hanced supporr for QL development. 
Firsr, the SQL explorer is Delphi 3 's nnswer 
Ill Microsofr's D:it:1View pane, fo und in 
both Vi sual C+ + EE and Visual lnrcrDcv. 
The SQL explorer is a one-stop SQL darn­
b:ise mnnagemcnt tool rh:n lets )'Oll view 
:ill )'our . ystem 's d:nabases nnd nccess their 
internals. You can modify indexes :111 d 
fields, cxnminc: referential consrrainr , edit 
valid iry checks, and more . 

Second, Delphi's SQL moni tor is n kind 
of SQL equiv:ilt:nr ro Win dows' cve111­
queue "spy" debugging rool . In dfccr, 
you can attach the SQL moniror ro the on­
necrion between a client and SQL se rver 
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Delphi J con ains a numb r of new application types, one of which is ttie Web a11plication. 
All Web applications begin with an mpty Web module (automatically built when you cre­
ate a new Web application), which is simultaneously a container, and a dispatching service. 
As a container, the Web module holds nnnvisual compuncnts that-in the final appllcation­
genernt Wch-rcady cont ·n t in rcspnnsc to incoming HTfP requests. As a dispatching ser­
vice, the Web moduleserves as a switching center that routcy HTfP requests to the proper 
handler. 

At design time, you can treat the Web module as a specialized kind of form. Simplyselect 
appropriate nonvisual objects from the tool palette and drop them in thc_module. Typically, 
the objects you select will be cont·ent producers: Delphi components that can produce HTML 
code or Multipurpose Internet Mail Ext nsions (MIME) content. 

How a given HTIP request is handled takes place thmu!Jh action items-specialized meth­
ods in the WcbModulc that you create through the action item editor and then ncsh out with 

WebModule 
J 

'~ 

Action ~ 
item 

Delphi J uses a ne.w WcbModu l container to handle communicati n 
bet ccn the Web server and client/server components. 

Object Pascal cud in the s6urce editor. An invisible piece of code in the WebModulc-thc 
dispatcher-mutes each HTfP request to the proper actiun item. In tum, action items can 
call on content-provider objects to !JCncrate HTML or MIME data for the response. 

To,.scc h w this works at run time, sec the figure uw bModule." An H,Tf P request arrives 
from the Web server, and the WehModulc builds a request object to hold that request, as 
well as a response object that will .ultimately ca rry the rcSJIOnsc. N xt, the WcbMudulc's dis­
patcher kicks in, determines which action item will lrnndlc the rcc1ucst, and calls that action 
item's D7iAc i o 11 even t hancll r. The ad ion item's code reads the request, performs what­
ever processing is necessary-possibly calling on a content-provider object to assemble a 
response-an ct d ·posits that response in the response obj ct. TI1e WebModulc passes the con­
tents of the res ponse object back tot e Web server. 

and wMc h rhc exchange of SQL queri es rechnology is strong stuff ; it pl aces rhe 
nnd responses. The monimr includes :in power of mul ti riered applicarions devel­
adjustable buffcr-ircan even spool buffer opmcnr into the hands of Delphi devel­
overruns our to disk- so even if a bug is opc:rs. imilarly, che ease: wirh which you 
hiding in a lengthy ession, rou c:i n cnp­ cnn erect a Delphi Web-server application 
rure the exch:lngc and go digging for the mean rhar those developers cnn now be 
error nfrerwnrd . turned loose on rhe Web-insr:rnrl y. liJ 

Delphi Forever Rick Grd1a11 is a11 editor at Comput er De ign 
Delphi J is full of so many new things rhar maga~i11 e (Nash ua , NH). J-/e writes llYTE's 
I' ll srill be exploring ir longaftathis rcvitw Java talk co/11 11111 and u111i/ recently wasa BYTE 
:ippears in prinr. lrs distributed -broker senior 1ec/111ical editor. 



Web-Serve r Soft wa re 

The latest volley 0 11 the Web-server front benefits Web111asters, 
co11 te11 t creators, and end users alike. By Pete Loshi11 

Netscape's Enterprising Server Upgrade 
111••1!1 ersca pe is roe-ro- toe wirh 

Microsoft in rhc server aren::i , 
and ir's hard to say who's win­

---• ning. Clearl y, rhough, Ner ­
scapc 's new Enterprise Se rver 3.0 has 
ome imp re sive new fearure , includi ng 

Ad va nced Web Publi hing whi h is a 
Java-based UI chat lers end u er e urd y 
perform content managemenr and cre­
nrion tasks. The Server Admin isrrarion 
tool can now configure mulrip le servers, 
and new LDAP direcrories allow one-rime 
user and group management ac ross 
ervers. Also new are use r-configurable, 

se rver-bnsed agents thar genernte e-m:1il 
norifi cn ri on of conrenr chn nges, fo r 
exnmple· an automated indexing and 
ear h tool; ::ind componenr archirecnire 

ba cd on the II OP, which enable ht.:avy­
dury three-rier disrri bured ::i ppli cnrions 
for rhe fi rsr rime. 

T he be ta 2 re le;:ise I insra ll ed o n a 
Windows NT 4.0 server was up and n m­
ning in minutes. Ir included on- line doc­
umenration tint was ;:icrually useful. The 
Sen·er Adminisrrarion tool, with its hor­
izo nral top frame showing broad config­
uration catego ri es and left- ide vc rt ical 
frame fo r subcaregories, should be fa mil ­
iar ro users oforher Netscapc servcrs. The 
new fra ru rcs were ridiculously c:iS)' ro set 
up: Clicking on rhe Server Admin istr:i ­
tion too l's cop frame opens rhe Web Pub-

RATINGS 

TECHNOLOGY * * * * * 
IMPLEMENTATION * * * 

lishing co nfi gu ration wi ndow, and :rn ­
orher click roggles ir on. 

Bui lding a sire index rhro ugh thc dc ­
fa ul t search page wa a marrer of :1 fe w 
mouse-clicks, as well. (I n l:iter rcle:ises, 
Netsc:ipe plans rn add auro m:i ti c rcin­
dcxing :is conrenr change .) A le s intu­
irivc task was turning on the se rver agcnr, 
which sits in a suboption under 1he l' ro­

**'*' *-* Ourntnnd ng **** Very Good *** Good 
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Authorized users can create and manage their own content in 

Enterprise Server J.O's Web Publisher, a Java GUI applet. 


gram · c:i tcgory along wi th the server 's 
Java, Common :itcway lntc rface (CG!), 

and LiveWire con figur:i1ions. It also re­
quires :in c-m:ii l :idd ress for the agent 
ad ministrator, an d )' O U must se t such 
p:irameters as max imum number of times 
the agent c:rn be triggcrcd :i nd theagent's 
" li fe ti me.'' 

HOP suppo rt for disrribu rcd objects 
(see "Net Appl ic:i tions: Wi ll etscape Set 
the Standard?," 1'vl:irch l\Yl'E) i provided 
in the fo rm of Visigcnic' licensed object 
request broker (OIUI) bundled into Enter­
prise Server 3.0 and in thc Communica­
tor cl ient. Although iris rr icky to evalu ­
:i te wi rhout a scrious programmin g 
efforr, rhc 11 01' will likclysimpli fy gening 
disrribured app lic.1rion up and running. 

Enterprise ervcr 3.0's Wcb Pllblishing 
fo::i rurc hclps Wcb111as1ers delegate con­
renr-cn:a rion r:isks 10 conrenr owners, 
wh ile ve rsion co nrrol :rnd docum ent 
check-in/check-out make it easy ro back 
out of sricky situations. You can drop new 
conrenr inro a sire from :my Web-enabled 
host; a J:wa applet lets you view directo ­
ries and select fi les for editing. 

Use r can juggle fi le. between direc­
rori es. Although Netsca pe plans auro­
matic link referencing, it was not imple­

** Fa" * Poor 

mentcd in thi s beta versio n. Also nor y<.:t 
implcmenrcd is the abi lity roopc: n HTl\IL 
an I imngc fi les in the appropr i:He cdi ­
ror, through rhe Web Publ isher app lt:r. 
Wcb Publi sher will ul ti mate!)' be a digi­
rall y signed Java applet, though rhe bcu 
:ipplet was unsigned and requirccl :i spe­
cial plug-in to wrire changes ro disk. 

Whil e.: it 's true char Enrerpri c Sc rver 
3.0 c:i n' t offer rh e sa me degree of inte­
gr::n ion wirh Windows T Server that 
Microso ft' lnternerln fo rmari on erver 
(llS) docs, IISwon't run under Unix. Also, 
although l!S 3.0 offers centra lized user 
ad ministration th rough r, Enrcrprise 
Server 3.0's support fo r LDAl' provide 
cro -platform directo r}' compatibil iry. 

Net npe apparenrly beli eves it add ed 
va lu e.: to Enterprise Serve r, because.: it 
bumpcd the price up ro S1295. The extra 
moncr is worth it. Enrerpri se Server 3.0's 
case of ad mini rrarion, ncross- thc-bo:ird 
support fo r open standards, and likable 
new fu nctions should keep Webm:isrcrs 
h:1ppy nnd Microsoft on its roes. Iii 

/'.:le Loshi11 is a technical editor for software 
re11ic11.1s and author o(Ex1raner Design and 
lmplcmcm:iiion (Sybex, 1997). Youcan re 1el1 
him nt plo shln @byte.com. 
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Color Printer 

E!Jso11 's newest i11 l~-je l de /ivers great color al reasonable 
speed. Who could ask for I/lore? By Russell Kay 

Color That's Simply Amazing 
•--• 	 r firs t glanCl:, the Epson Sty­

lus Color 800 seems li ke just 
:111other midpricccl color ink­

..__.. jet primer in. highl)' com­
pcti ril'e marker. What cts ir :ip:irt is its 
am:tzing output reso lution: I+IO br 720 
dots per inch (dpi) in color. This produces 
im:igcs of true phorogr:iphic q11:1lityrlw 
clc:i rly surpass most co lor l:iscrs. 

Fi ner resolurion obviousI)' comes at 
theexpense of slower om pur, hut Epson 's 
multip le, proprieraq1 piczodcctric nuz­
zles, plus some fas t up- ronr process ing 
speed up the print procc:>s signifi camly. 
The: rylus primed :i 5- by 7-inch colo r 
photograph (:a 900-KB .J l'G fi le) in 57 sec­
onds ar J60 clpi, 165 seconds at 720 dpi, 
:ind .HI seco nds :u l-!-10 h)' 720 dp i. By 

comparison, ;i Cano n llJ-·!550 (not quire 
di rect co111petirio11 co till' Sty lus, hm 
closl') printed the same p:ige at 720 hy .160 

dpi in J2-l seconds, and with nnticc:ibly sure.:, th~· Epson generally starred prinr­ Iused Epson'sglnssy p:ipcr. When I print­
infc.:r ior image quality. In fact, the Ep:on's ing wi thin 20 ~ c cond from rhe final ed some clurrs from Excel, the on- creen 
poorc.:st-qualirr 360- lpi prilll w:1s mouse- lick, whe reas the C.111 0 11 somc:­ color didn't march the prinrer 0 11 rpur­

smoother than the Canon 's best output rim.:s took more th:111 a minute. somc thing th:it didn' r h:ippen when I 
:it 720 br JGO, ;ind che Epson rook less The Srylus, like mosr color ink- jcrs, pri nrcd phoros :rnd other rypcs of images. 
th:m one-fift h the ti me. As:111othcr me:i- uses n fo m -colnr process wirh two ink Ir 's h:1rd ro rh ink of the Eµso n just 

t::111 ks-o nc for bLick, pl 11 s :i thrcc.:- p:lrt fo r printing text-though in high-reso­

TECH FOCUS cy:111-111agcnta-ye ll ow carrriclgc. I found lu tion mode it does ngreat job with fine­
rite Srylu ~ to he 111111.:wh:it papcr-semi ­ serifc d rype. The only other primer wc'\'e 

APiece of the Pie-zo rive, as:1re most ink-jt:ts. Ep. on supplied seen la rely 1har comes close ro the im:ige 
Most ink-jc t printers use hea t to buil the samples of it s own hr:ind p3pcr (in both 

RATINGS
Ink and form a localtzcd bubble that is spi t m:irrc :ind glossy finishes); these worked 

out onto the paper. Epson, however, uses a far bara th :rn glos )' phoro-qunliry ink ­ TECHNOLOGY * * * * * 

11ropricta ry piezoelec trk noule thnt glv ·s jet papcr from Kodak. On the Kncl:ik I MPLEMENTATION * * * * 

the printer finer con trol over how much ink paper, rhe in k seemed to pi le up on rop, 


PERFORMANCE * * * * * 
It puts on the paper. Applying curre nt to :rnd even whc.:11 irwns dry you cou ld plain­
the 11iezo element puts immediate mechan­ ly see "topograph ic" li nes of ink when quali ty nf the Stylus Color 800 is the Alps 
ical pressure on the ink in the nozzle, forc­ holdi ng rite page ar :111 angle. Pl ain copy ~ID - 2010 (see November 19% IWT E, 
ing it out quickly. But switching off that p:iper \\'o rk c:d .;urpri singl)'well in the tJ­ page 50), bu r thar unit took for longer ro 
current insta ntly remove.s the pr ssure, lus, even :ir 720 clpi , though nor at the produce :i simil::ir page. In sum, Epson' 
sucking back anyexcess ink, which results printer' · highest re.: ·olurion. comp:icr and c:ipablc Sty lus Color SOO i 
in much more precise spot size and reduced The primer' · consistcm colnr rc prn ­ ;in c.:xcellcm :ind cconomic:il choice if you 
splatter. Each cartridge has scvcn1l 11 iczu­ ducrion an d overa ll light/dark bal:ince need hi gh -qu:ality color ourpur. llJ 
·le Irie nozz les, which accoun ts In part fo r from one rrpe uf paper and print resol 11 ­
the 11rlnter's increaseds11c ·d. tion ro :111 od11:r are cxcc llcnr, al rhough rh c l\ussdl Kay isa BYTE ta lmiral cditm: \'oucrm 

ou tput had a slighr ye llowish tingc when reach /Ji111 at ru ssollk@blx.com. 

Epso n's Stylus Color BOO delivers high-resolu tion 

images in near record time. 
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High-Speed Tape Drive 

The first DDS-3 DAT drives pack 1tfJ to 24 GB 
011 a cassette. By Stan Miastkowski 

Maximum DAT Backup 
ith their reliabili ry, high speed, 
and low media cosr, drives 
based on digital audiorape 
(DAT) have become a popular 

backup medium fo r mall- to rnedium­
ize businesses. The larc r DAT incarna­

tion, DDS-3, triples rhe native capaciry ro 
12 Gil (24 GB wirh "typica l" co mpres­
sion). Hewlerr-Packard is the first ro come 
our of rhe gate wirh a DDS-3 drive, rhe 
SureSro re DAT24. 

The CS l-based DAT24 i available in 
both external and internal ver ions. I 
found rhe external unit I re red robe a 
solidly builr device rhar should srand up 
to heavy use. 

Serring up the drive was a pai nless op­
er:uion. I plugged in the AC power cord, 
connected the included S SI cable ro the 
Adaptec AHA-390UW SCS I controller in 
my NT 4.0 erver, and pres eel the power 
Inmon . After logging in as Admini rra­
tor, I cl icked on the lape Dcviccs icon in 
Sen ings and NT then found the drive and 

TECH FOCUS 
Pack DAT Data 
With a 12-GB capacity before compres­
sion, OOS-3 cassettes deliver three times 
th storage of the DDS-2 standard. Most 
of this increase comes from doubling the 
bit density on the tape. OOS-3 uses partial 
response maximum like IIhood (PRML) data 
decoding, a technique first used in hard 
drives. DOS-3 drives uses a 14-stage algo­
rithm to read the tightly packed data, deci­
phering whole strings of bits at a time in­
stead of interpreting each In isolation. 

To increase capacity another 50 pcn:cnt, 
DDS-3 uses a slightly longer ta11e and re­
moves the subcodes and Automatic Track 
Finding (ATF) zones found at the beginning 
nnd end ofeach track in othe.r DOS format5' 
Instead, embedded timing marks allow pre­
cise head/track alignment. 

HP's SureStore DAT24 offers capacity, speed, and manageability. 

installed the driver. The wholc process 
rook le th:u1 10 minutes. 

Although T 4.0 comes with it own 
b;ickup ut ility, NTBackup, HI' w;1rn that 
ir can't dclivcr cb t;i :is fa t as the I i\T24 
can handle ii. I found that to be nm:; on 
my 750-G ll test serup, NTllackupachicvcd 
:1 backu p spee d of J. 5 Milps using the 
dri ve' hardware compression, :111d O.S 
MBps wi 1hout compression. Bur when I 
switched 10 Seagate's Backup Excc 6. 11 
for NT sofrware (which is included with 
the OATH), the speed jumped to ju t 
under 2.0 t. 1llps with compression 1urned 
on and I. I t.IBps withour. The drive also 
comes with the NerWare version of Sea­
gare l.lackup Exec, ;ilong with versions of 
Cheyenne's Colorado Backup fo r both 
Window., 95 and 3.x. 

Thisdrivc's pt:rformancc is impre ·sivc, 
bur what crs it apart is Hl"s new "fape­
Alert rt:clmology. Although HP has of­
fered TapcA lcrr as an open technology 
standard to orhcr DAT man11 fac111n:rs, it 
makes irs firsr nppearancc in the D/\T 24 
and will t:ve nrunll y be incorporatt:d into 
orher HP drives. 

TapeAl crr is firmware in rhe drive 
rhar works wi rh enabled b;ickup ofrware 

(currently Cheyenne's and Seagate's) to 
conri nu ous ly moniro r drive and rapc 
. rarus; it report problcm in derail and 
ugge rs olutions. TapeAJerr can work 

srand-alone on rhe st: rver, but if you havc 
HP Open View, you can remotely moni­
ror and manage h:1ckups from a work­
srarion or a remote location. 

HP DDS -3 cartrid ges sell for abo ut 
$40 each a morc-than-reasonable pricc 

RATINGS 

TECHNOLOGY * * ;c * * 
IMPLEMENTATION * * * * 
PERFORMANCE * * * * * 

for rheir sror;igc capacity. If yo u have 
exisring DDS or DDS-2 DAT casserres, rhe 
DAT24 can also read and wrirc ro them. 

Ar abour S2000, the SureSrore DAT2·l 
isn ' r an inconsequential inve tmcnt bur 
ir's a sound means to . eriou backup. Its 
raw speed me:111 s thar backups ca n be 
done with minimal ncrwork downrimt: , 
;ind the drive's rt:chnolOb'}' won't soon bt:­
come obsolctt:. [iJ 

Sta11 Miastkowski is a /JYTE cons11/ti11g edi­
tor. )'ou can reach him at stanm@blx.com. 
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Notebook Computer 

F11jits11 proves it doesn't take a11 Armada to make a thi11, 
f11/l-(eat11red modular 1Iotebook. By Peter Way11er 

Throw Me a LifeBook 
•--•	f yo u arc a bir roo ri ch and 

would like a notebook thar is 
extremely rh in, then Fujitsu's 

---• Li fc Boo k 600- one o f rh e 
thinnesrand lighresr notebooks to hir rhe 
world-may be for you. (And the st:Ht­

ing price of 53999 won'r make )' 0 11 poor, 
eirher.) Fujitsu managed to cre:ue a 1.2­
inch-thick, 4-pound package b>• tripping 
out rhe CD-ROM drive and fl opp)" Ii ·k 
dri ve and leaving only rhe essenti als. 
Despite rhe notebook's sve lrc form , ir 
containsa 12. 1-inchscreen and .l:l.6- Khps 
inrernal modem. 

Of cour e, compurers need to have 
disk drives, and Fujirsu provide twosolu­
rion s. The basic unir comes with a 3.5­
inch floppy drive that attaches to rhe main 
unir through a short cable. For more stor­
age, yo u ca n bu y :111 cnh anct: ment unir 
rhar comes wi th srcrco speakers, an SX 

· o - RO~I dr ive:, a 3.5-inch fl opp)' drive, 
and a MID l/ joys ri ck porr. This uni t has 
roughlyrhesame dime::nsions as the: mai n 
system and attaches nicely ro rhc not e­
book's bo rrom, doubl ing borh th e: rh ick­ pack, wh ich you mu t have to get more fec rl y easy to use :rnd is accomp:rnied by 
ncs and rhc weight. I used the comp Ill­ than 2 hours of co nii nu o us use . T he sub ramial palnm:st . The touchp:ul on 
er wi th the cnhancemcnr unir, and it fe lt Armad:i offe rs a fe w mo re configuration the other h:rnd , fe lt a bit sti cky, and I 
like a no rmal , albe it thick , notebook schemes, bu r it isn't clear that rhe cx rra quickly resorted ro plugging a mot1sc imo 
machine. flexibi lity buys you an)'thing. I think most rhc back slor. 

Fujir. 11 ell the enhancement option pi:ople will want either the li ghtest con­ ow that I' ve been u ing the ysrem 
figura tion po iblc or the most fea nirc­ fo r :i while, I've come to rhe conclusion 

RATINGS rich model-and the Li fe Book lers you that the Li fe Book' rwo-pan de ign i a 
TE CHNOLOGY have both. definite win . Fujir u ha done an excel­

Other design derails arc nicd y done. lent job of mak ing the enh:inccm cntIMPLEM E NTATION * * * * 
An additional (and srand:ird) harrcry pack unit bl end in with the tora l notebook 

at a low price in the apparent hope that adds 1.5 inchesro theh:i k halfof the unir, package. If you :m ach rhe enhancement 
people will buy one fo r home and onc fo r effectively propping up the entire com­ unit, you have a fa t fully loadc I laptop. 
work. This i. a great idea, bur mosr peo­ puicr :md m:1k ing it easier ro type. (fhc If you strip ir off you have a notebook 
pl e probably wo n"r mind ro ring th e 8- computc: r comes wiih a new AS IC that lets th at 's extr cmclr lim and suddenl y 
pnund package. you change power consumption on the '1 1most 3 pounds li ghter. Those cx rra 

The Life llook's greatest competitor fl y. You can switch between the scrrings pounds can make a huge difference ro a 
may bethe Compaq Armada4 Ioo, anoth­ rhat either m;Lximizc usa hi liry or maxi ­ tired ro'1d warrior. Ill 
crt hin , lightweight notebook wirh an mize batrerr life .) 
expansion un ir. The Fujitsu iseven lighter The: l 2.1-inch scn:cn is qu ire bright, Pt!ter \X1<1p1er is a IWfE cons11/ti11g editor 111'10 
than the Compaq (4. 1versus 5 pounds), rhough I fo und it looke d be tt er fr o m lilies i11 Ualt imor~. //is /Jome page is at http:// 

bur only if you leave off the exrra battery sli ghtl y nff-angle. The keyboa rd is per- www.access.dlgex.net/ - pcw/pcwpago.htm l. 

Fuj itsu takes notebook modu larity to new levels, compressing 
lots offcatures into a compact chassis. 
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Jerry Pournelle 

Two processors plus two 
monitors make for an 
impressive graphics Two Heads Are 
display.

Better Than One 

he flu season has been and 
gone, but it was grim for a 
while. Chicken soup may not 
be the best remedy for the flu, 

but it can't hurt. My recipe is to fling a 
whole chicken, onions, carrots, celery, 
garlic, and some seasonings into a pres­
sure cooker and cook :it 15 pounds over­
pressure for an hour or more . The high 
temperarure softens the bones, and since 
it's all sealed, none of the flavor gets out. 

My small pressure cooker has lost its 
safery plug, and the big one is old enough 
that the worn seal ring leaks. I've had 
them a long time, and I had no clue where 
to get replacement parts. The label says 
they were made b)' National Presta, but 
it gives no ciry or state. A Web search did 
not produce any hits. 

Time for PhoneDisc PowerFinder. I 
have several other sets of phone numbers 
on CD-ROM, but I just got an updated 
PhoneDisc set, and it has always worked. 
I've changed machines since I used it lasr, 
bur the installation is simple. Ir took only 
30 seconds. Now to search, bur where? 
PhoneDisc comes on six CDs. I started 
with the Norrheast. Nothing. Next, I 
tried the business search button. That 
demanded thar I rel! irwhat kind of busi­
ness. I hadn't the faintest notion, and 
there were a lor of categories, so I went 
back to names. 

Change ro the Adanric Scares CD­
ROM. I found that while PhoneDisc has 
a way ro force a refre h when you change 
discs-actually it's obvious, being a CD­
ROM icon and firsron the tool bar-I did 
nor see how to do it. I also found that if 
you act as if you haven't changed discs 
and just proceed, you can lock up Win­
dows 95 (Win 95) ro hardware resec. Or 
at least I can, because I did ir. What you 
must do when you change discs is hit rhe 

CD-ROt.•I icon or else exit the program 
and restart ir. 

There was no National Presto in At­
lantic States. Change ro Midwest, click 
on the change disc icon, rype in National 
Pre. to, and bingo. National Presto of Eau 
Claire, Wisconsin. It gives complete con­
racr information . Ir also tells you the 
company is business category 363404, 
Electric Appliances, Small. I'd never have 
guessed th::ir, because my pressure cook­
ers aren't electric. 

The important thing is char I found it, 
and that reminded me rhar somehow last 
month I forgot PhoneDisc PowerFinder 
in my U er's Choice Awards. l shouldn't 
have because this is one of the most use­
ful tools rhave. 

Phone Disc gives you almost every 
listed phone number in the U.S., along 
wirh addresses, ZIP codes, fax numbers, 
and Web siresif known. I haven't used the 
Web-launcher feature ret, bur ir's a way 
ro launch your browser and go ro a Web 

I went ro tell Win 95 rhat WinFax Pro is 
the default printer, I discovered no Win­
Fax printer icon: rhe printer driver was 
gone. I've no idea how that happened, 
but l am always messing with this ma­
chine on the theory that if I havc prob­
lems, I may save you some trouble. 

Anyway, there's probably a way to 

install that printer driver without rein­
scallarion ofWinFax Pro, bur I wenr back 
ro square one. The result was awful. 

Before I go through my rale of woe, a 
conclusion: once it's properly installed, 
Win Fax Pro is still rhe best of the Win­
dows fax programs. However, l rruly be­
lieve the installation program was de­
signed by fiends. 

My troubles came when Win Fax Pro 
offered to make use of Microsoft Access. 
The default is "don't do thar." I don'tuse 
Microsoft Aw:ss or Microsoft Mail, but 
l thought ir might do no harm ro learn, so 
I foolishly checked the Yes box. 

The rest of rhe insrallarion seemed to 

Last month I forgot PhoneDisc 

PowerFinder in my User's Choice Awards. 


sire in one operation. The indexing is 
amazing, with thousands of business 
rypes. I don 'r see how anyone gets along 
without it, and Phone Disc PowerFinder 
gets a belated User's Choice Award. 

ONCE I HAD THE FAX NUMB ER OF 
National Presto, I tried to use Syrnanrec's 
WinFax Pro ro send them a message. Ir 
didn't work: I kept getting rhe message 
rhat there was a printer error. l thought 
perhaps it wa because I had upgraded 
Microsoft Word from 6.0c since I'd used 
W.nFax Pro last, burrhatwasn'rir. When 

go all right, except that when it came time 
to shut down the machine and resrarr, ir 
wouldn't shut dmvn properly. Micro oft 
Inrernet Explorer hung up, and I had ro 
use a hardware reset. 

It came back up all righr. I opened the 
Printer folder and found the Win Fax 
icon, set that to the default printer, and 
opened Word to send my fax to National 
Presto. Up cam a box demanding that I 
tell it the path ro the Microsoft Po st 
Office. Ir also kindly informed me thar if 
l didn't know that path, l should ask my 
mail administrator. I have neither Post 
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PLATFORMS: WINCOWS NT • WINCOWS 95 • OS/2 • NLM .................................. 

~ Q: What does it take to deploy a 8 
o superior client/server application? ~ 
• A: A SUPERIOR SERVER 

RESULT? A solid, 
advanced client-side SOK on economica l, easily 
the market: c-tree® Plus at deployable product that fits 
$895. your needs. 
• Complete "C" Source code • Portable 
• RQY,\Ln' FREE (Client Side) • Scalable 
• 111ultiple supponed protocol • Exceptional Performance 
• Fast , portable, reliable • Flexib le 
• Powerful feature like • Ea y Server distribution 


tran action processing • Convenient OE111 terms 

• \Vin95 , T, and 


Windows 3.1 ready 


ADD a strong, multi­

platform, industrial-strength 

Server that supports. 

• File mirroring 
• Heterogeneous networking 
• Automatic disaster recovery 
• Multi- threaded design H e r.crugcneou s T CP /IP N e L-work 
• Best price/ performance 


avai lable: from S445- S3745 


You can't fi nd a better cl ient SOK with these features! 

Over sixteen years of proven reliability and performance. 


No one else supports over 30 platforms in this price range! 


c-tree Plus® FairCom Server® 
• Com plete C Source • Client / Server l'v!oclcl 
• Single/ Multi Use r • Transnction Processing 
• Client/Server (op tional) • llelJ Uircs 21\ l II lli\J\1 
• Full ISl\1\ ! functionali ty • On li ne llacl up 
• No Royn l! ics • Disa~ l cr l!ec m·cry 
• Trnnsacti on Process ing • Uol\hack - Forwa rd 
• Fixed/ Variable Length Jlecurds • 1\1 11i -Dc11dlock llcso l111 io11 
• High Speed Data/ Index C11chi11 g • Clicnl -> icle "C" SourCL' 
• Gatch Opcrntions • f\ \11hi -thrcudi11g 
• File Mirroring •I lclerogc nL'"ll> nc1worki111,! 
• J\luhiplc Comcxts • FilL' l\·l irrori11g 
• Unsurpassed Portnbility • OE~l /Smm:e 1\ vu iluhl c 

FOR YOUR NEXT PROJECT CALL FAIRCOM: YOU 

CAN'T FINO A BETTER HETEROGENEOUS 


CLIENT/SERVER SOLUTION! 


Al o inquire about these FairCom produc1s: 

d-tree'"' r-tree<D ODBC Driver 

FAIRCOM® 
CORPORATION 
WWWeb Address: http://www.faircom.com/ 
800-234-8180 
U.S.A. 4006 W. Broadway - Columbia, MO 65203-0100 

phone (573) 445-6833 fax (573) 445-9698 
EUROPE Via Palrloti, 6-24021 Albino (BG) - ITALY 

phone (035) 773-464 fax (035) 773-806 
JAPAN IKEDA Bldg. #3.41·112·5, Komel·ohou • Tsu-clly,MIE 514 Japan 

phone (0592) 29·7504 fax (0592) 24-9723 

Office nor a mai l adminisrra ror, so I rried 
ro cancel it. Nothing happened. Tried ro 
go back. Nothing. Closed Word in hopes 
thar would close rhe whole mess. Word 
closed, burrhat box remained, covering 25 
percenr of my deskrop. Ir wouldn 't move, 
and it wouldn' t close, and I couldn't rnn 
an)' orh er programs . Back to hardware 
reset ag:iin . 

I tried once more, this rime invoking 
WinF:ix Pro r:ither than Word :ind look­
ing for :i way ro tell it I don't have a mail­
box. Pretty soon I w:is right back there wirh 
th:n box open and it was hardware re er 
rime again. 

Ar rhi poinr, I mu t have taken lea\·c oi 
my senses . When rhe program came b:l k 
up, I raid it to uninsrall Win Fax Pro. Ir did 
rhar, although ir gave me some problems 
when rrying ro cxir, and onc~again I found 
myself doing Crrl-Alr-Dd. Then I installed 
Win Fax Pro again, rhis rime payingam:n­
rion to whar was going on. 

First, \Vin Fax Pro's insrallarion program 
play · "music" I dnn'twamro hear. If I wanr 
mus ic when I work-I generall y do as a 
matrer of facr-l rum on KUSC (now rh :n 
rher'vt: gone back ro rhe class ical format). 
I don't need an installation program rry­
ing to amuse mt:. When it gor ro the ques­
rion abour Microsoft, I ca refully left it 
unchecked. The resr wenr well, or ar least 
I thoughr irdid, bur when I invoked Word, 
I gor a General Protection Fault. This is 
seri ous. I can live wirhour Win Fax Pro bur 
nor wirhour Word. 

This time I pressed the power switch, 
waircd for a counr of 30, and brought rhe 
sysrem up again. Invoked Word. No prob­
lems. Went to the Printers fo lder and scr 
Win Fax Pro as the defaulr printer, broughr 
up my documcnr, and sc:nt my fax . It was 
rhcn I rea li zed rhar l had clobbered rn)' 
phone book when I did the uninsrallarion. 
Thar fax phone book didn't ha\'e anything 
I don 'r have in another place, but ir was 
conrenien r. I manually put in the number 
for :itional Presto, rold ir ro add ir ro rhe 
phone book :md sent rhe fax_ 

Of course, ir wouldn't send . If you rc ­
rri c\'e a number from the phone book, 
\ ' in Fax Pro adds the I to the dialing string 
if rhe area code is different from your :l rea 
code. Howe\'er, if you manually rype a 
number in T , it rries that exa r numbi.:r, 
:ind that fai led, giving, interestingly 
enough, a line busr me sage. I rried again, 
rhis rime bringing in the number from the: 
phone book. It worked just fine, connect ­
ing ar 14.4 Kbps. I really love rhat U.S . 
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Robotics ourier V.Everything modem. 
I'm running Norron System Docror on 

rh is m::ichine, :ind rh ar has a protected 
recycle bin. Perhaps I could n~covc r rhe 
phone boo k. 

Nora chance. There's noth ing th ::i rc::i lls 
irselfa phone book. I kept mucki ng ::iround 
hoping ro find rhe phone book, h11r ir'ssim­
ply nor in :mr file I can identify. 

Coincident::ill y, Roberta \\':mted ro end 
·IU faxes ::ibour new dc\'clopmellt s in ht:r 
n~ading program . She h:i \XfinFax Pro 7.0 

un her Ga teway 2000 P5-200XL down ­
srairs. She' d forgotten that you have ro ser 
tht: ddaulr primer to Win Fax Pro. Once 
rh:ir w::is done, we built up :1 li st of num­
bers to send faxes to and let \Xli11Fax Pro 
rake Ol'er, which ir did perfectl y. \llean­
whilc, l'vt: had no more problem at all. 
WinF:ix Pro i· a \·cry good program if you 
·urvive rhe insta llation . 

For yt::i rs I have avoided se tting up :i 
computer ro rece ive faxes . T har' s p:in 
slorh :111d p:irr paranoia. My securi1·y sys­
tem is 100 percent certain: I've neve r al­
lowed :iny com purer on my 11t.:rwork ro 
answer :1 telephone, nor even for voice 
mail or :1 fax . Our fa"X ysrcm was a simple 

ri... .u. ,.._Highlights:" ...,_• lnlegrales seamlessly into Windows 95 

\ ,-, 
~ · ·· 

·-·­ ­r<--

7 ·­r ... " p~-
.,_ 

-
r 

• Mounts NFS drives from Explorer or 
Network Neighborhood 

• Supports file and record locking 

• Allows central authentication with a 
single server running PCNFSO for 
all NFS connectivity 

• Prints to NFS or LPO print servers 

• Allows login lo all systems with asingle 
loginname and password or different 
login names for each system 

• Allows single-operation logout of all systems 
accessed through Network Neighborhood 

• Fine tunes performance parameters 
far each server you access 

ia'.1; ••~•1mm1•ila.-s..>11n1 ~~=- 1m'ru. J9"i: l••1~ 

box with its own phone number. Ir receives 
faxes, prims them on a whackinggrear roll 
of thermal pnpcr, :md curs th em more or 
less ro size. 

Thar worked for years, bur lately I ;1111 

I've never allowed any computer on my 

network to answer a telephone. 


gerring far morc faxes, enough char I h;ive 
ro change pa per rolls nearly every da y. 
Most of them :ire :1n noying messages 
about products I ca nnot possibly find in ­
teresti ng, and often :ire duller rhan th at. 
There arc annou ncements rhar someone 
I never hc;ird of h:1s been promoted ro a 
post I c;ire noth ing :ibou r. There are also 
invesrmenr oppornmiries, pre. releases I 
acruall)' find interc.:sting, message for 
Roberr;i ;ibour rhc Opcr:i l c;iguc, exceed­
ingly long 1m:ssages from people whose 
bread isn' t full y baked, and much more. In 
a word , rhc siruarion has gotten o ur of 
hand, and it's rirne for a change. 

To that end, l' vt: put \\Vi n 95 on Supcr­
Cow, rhe Gareway 2000 486 DX2 VL-Bus 
machine rhat for rears served a my \Vin-

experience, my own and orhers I rrusr, l\ 'e 
decided on Win Fax Pro :r rhe software. 

I have an elderly but st: rviccahle Man­
nesm:mn T.1 ll y primer ro arrach 10 rh e sys­
tem, ·o rh c only thing I need is a scanner. I 
h:ivc a couple of fax-sca nn ing dt:vices, 
including :i Lumina un ir rhar looksservice­
;1blt:, o all thnr remains is to st: r ir up. If ir 
all work , I'll network ir into the system. 

When rhar's done, I i1m.:11d t0 use the 
Network Systems Security Router as a fire­
wall and sentinel ro another phone line, 
giving me access ro my network when I'm 
on rite road. I've wanred to do this off 
and on for years, bur ir has never been 
urgent becausc I've always carried bprops 
wirh enough disk capacity ro hold nearly 
everything I need on rh e road . 

co111i1111ed 

iTerm 
Integrated Tenninal Emulator for DEC and IBM' Systems.. 

,_.... Fii-:::JH rai Highlights: 
""3 • TN3270 Emulation-Models 2.3.4 and 5(for IBM Mainframes)-·~-

• 31796 Vector Graphics & 3279S3G 
Free • TN5250 (24x80. 27x132) (for AS/400)Evaluation Copy{ Available at ... • VT52. VT100. VT220. VT320 &VT420 

emulation (for DEC and UNIX Systems) 

• Customizable keyboard layouts. 
poppads and session profiles

d~ ~ 1sf1nct • VBA'" Advanced Scripting Language 

• DDE. HLLAPI. EHLLAPI. WinHLLAPI408.366.8933 and Visual Basic 'Mhllp~/www.di 1inct.com 
fax: 406.366.01 53 • Available for Windows 3.11. WindowsE-mail: b)1e@dislinrt.com 
Fastfacts: 408.366.2101 95 and Windows NT 

c.n~.llll'.. *••4&11111:1 

dows 3. 11 resr-bed, and prepped ir to rake 
over as the fax server. I intend ro read in­
coming faxes on-screen and print only rhose 
rh:ir need paper copies. Most faxes will be 
sent fro m within \X'o rd. From previous 

Free 
Evaluation Copy~ Available at ... 

dilf ~ 
1sf1nct 

408.366.8933 
\\'\\~\': h11pt/~11w.di1tinc1.rorn 
Fa1: 408.366.0JSJ 
E-mail: b) tem.igi dirtinctcom 
Fa tlacl : ~ 08.366.210 1 
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Last month, though, I was the guest of 
hono r at a small conve ntion in Denver. 
L;1rry Niven was there, and I wanted him 
to see omework l'dd neonTheB11mi11g 
City just befo re I left home. Only when I 
went ro show ir to him, I found I'd copied 
the wrong darned file . Ir ure would have 
been conve nient if I could have dia led 
Chaos Manor and downloaded rhe fil e. 
Th at in cident moved thi s projec t up a 
notch, and when I get the fax se rver in-
tail ed, I' ll work on remote access to my 

nerwork. Afu ll reporr when I ger ir lone. 

THE Rf.ALLY GOOD NEWS IS T HAT WE 

have a new Compaq Professional Wo rk­
statio n 5000 , a dual-processor Pentium 
Pro/200 with 256 MB (r ea ll y) of erro r­
chccked RAM and two 4.J·GB hard dr ives 
run by an on-board Ult ra-Wide SCSI con­
troller. Ir comes standard with on-board 
I0·/100-Mb Ethernet, an eight-speed D­
lt O M drive, and "bu in ess" (bas ica ll y 
Sound Blaster 16) sound. 

Ours came with twin very-high-end Elsa 
Gloria- L OpenGL-acce lerated video 
boards, eac h boa rd dri ving a diffe rent 
monitor. The res ul t is awesome: Davi d 

Em, our artist as ociate, a ·tonishcd Y::i t boorup, and it didn 't. When rhey broughr 
han, the Compaq representative who it here ro Chao Ma nor, I solv e I rhe 

came with the system (you probably won't problem once and for all by using Srabi­
get quite that level of support). I' ll get back lant 22, the miracle all -purpose conr:1c r 

Those huge Pentium Pro chips were warm1, 
but II could put my hand on them. 

ro that in a moment. 
ompaq is known fo r their high-qual­

iry engineering. This box is buil r Like a rank. 
Ir' a de ktop configuration. Ir i e::i ily 
"tower-able"; ju r fl ip iron its ide. The D­
RO I dri ve even h;i "flippers" to hold the 

D-ROM in pi nce when you insert it verti­
call y. The Professional \Xlorkstation 5000's 
card cage connect with a riser card , whi h 
plugs into the motherboard. You can pull 
the whole thing our and disassemble the 
entire mac hine in under 2 mi nu te with 
no tools. Given rhar each Elsa board cost 
more than many entire systems, rh c ex tra 
work room is worth having. 

The cage design ca used Alex a minor 
probl em. He first set the system up ar 
David's house. Unle you genhecard cage 
well and tru ly scared, the machine won'r 

enhancer. Ir nor only makes for berrer d cc­
rri cal conracrs-a major use of Srabilanr 
22 i ro gera ll the electri cal noise ou rof hi­
fi sy rems-but al o lubricates connector 
inserrions. If you don 'r use Srabil::int 22, I 
ber you wish you did. 

Given char yo u seat rhe card cage prop­
erly, the Professional Workstation 5000 is 
:is so lid as a rock. Yo u can ch ange disk 
drives th rough rhe fro m bezel. I let the ys­
rcm stay on di plaring rea lly complex 
graph ics and no creen saver while we 
went to dinner. I tht:n had it do a lorof di k 
operation . Next, we opened it imm r.: di­
arely for heat rest . 

There wasn' t any heat. Those huge Pen· 
rium Pro chip (no fa n , just heat si nks) 
were warm, bur I cou ld put my hand on 
chem, and rhey were rhe hottest spot in 

~,~ J I 
~ X' Copy protection can increase your software sales and profits. 

But not all copy protection systems are created equal. 
WIBU-KEY Is the most effective copy protection sy stem 
ava il able. It provid es the highest degree of security an d 
reliabili ty along with the most fle xible feature set. 

I 
I 
I 
I 
I 

Try it fo r yourself - call for a free Test Kit today. 

I 
I 

O r der your 
Test Kit today: 

Call: 800-986-6578 

Free CD-ROM for software developer. 

WIBU-KEY. There is a difference. 

WIBU-SYSTEMS meets highest quali ty 
standards according to ISO 900 I in 
sa les, production and development. 

I 
I 

©~ i 
I I 
I I 
I I 

r---- ~ -------------------------------,
I :o~'~ be 0«" ~ I 

: .. ,;~~::~~~~:-rhe ufi/,ma./e lcp1.r r(orfcl,on : 


I IL------------------
Gemuny .lnd lntunulonaJ: 
WIBU·SYSTEMS AGW U Rueppurrcr Stnu e S-4 · 0 -76137 Klfhruhe 
Tel •<9·1l l·?l l7J.O · FAX •<9-72 1·9l17J.l2 < N ort h and Souch Amerlu: Gr iffin T~chnologle • , LLC • 16 17 St Andn!Wl Or•vc. LI.'Nl"c:ncc. K~ 66017 SYSTEMS Te l (S00) 986·6578 ,. ~913) 612-2070 . FAX (91 ]) an.a787 e.rn.a\1. ulei@irlfli!!:ch.com ' WWW gr1fc ec h corn__ cnud: lnfo@w1bu.dC! · http:/lwww. bu.dC! ....... 
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Two H eads Are B et t er Than One Chaos Manor 

the box. lrdidn'r ovcrh e:u when we ran it 
wirh the cover off, and alrhough it's not 
re ommended, Comp::iq runs their lab rats 
with the t p off ::ill the rime. The borrom 
line is, rhis is one well-designed and well­
m::idc box. It also performs. 

David works graphics systems hard. To 
ch;illenge the Professional Workstation 
5000's abilities, he brought over some huge 
graphic files on Iomega Zip c;irrriclgcs. 
Once we h:ld rhc clu;i] screens working 
properly, we needed to get those files into 
the Compaq . [could have gone up to my 
monk' s cell to get the parallel-port Zip 
drive but gh·en the sizc of the fiJes, a S SI 

no provision for moving that stuff around. 
The resu lt is you can get walleyed look­
ing :it divided in tallarion displays. 

Some programs get confuse I a to 
wht!rc an image i , and when you cir. g 
from one screen to the other, there's some 
smearing, or artifacts are left behind. Y:1t 
Chan was sure no one nt Compaq or Els:i 
had tried rc<tll}' high-end graphics software 
on a serup like this and is certain it will be 
corrected by the rime you see chi . 

Meanwhile, wt: concluded th:it none of 
the problems matter much comp:ired to 
th e benefits of h:H·ing both sc reen . A 

David Sa)'S, "Two heads are berrer rhan 
one." Here's his prelimin:iry reporc: 

" I've found at least three immediate 
improvcmems in productivity: I can shove 
all the paJene , tear-off control panels, and 
related hoo-ha onto thc sccond monitor. 
I can see a full ver ion of an image on one 
moniror and a zoomed version on the 
second one, lcning me work on detail areas 
while not losing sight of the original com­
position. I realize now th;ir the rea on I've 
had rrouble finishing some of the high-res­
olution pictures I've been working on is 
that I co11/d11 't see what / was doing_ 

co11 ti1111ed 

connection wa preferable. My SCSI Zip 
drive i · attached to the Cyrix 6x86-P l 66's 
cxtern:1l Sl-2 port with a Gr:1nite Digi­
tal SCSl-2-to-DB-25 cable_ The Profes ional 
Workstation 5000 comes with Ultra-Wide 
SCSI bui lt in, so the only problem was to 

find the right cable. 
We needed an Ultra-Wide-SCSl-co-DB­

25 cable. A sc:i rch through the cable room 
rurned up plenry of Ultra-SCSI-to-SCSI- I 
and CSl-l-to·DB-25 c::ibles, but no S SI-I 
sex changer. Then Alex realized th:lt all 
SC 1- 1 (Dll-50} devices are SC 1- 1 sex 
ch:111gers, so we brought out an old Max­
imum Storage Duerre optical drive. The 
conncction went Compaq to Duerre, 
Duene to Zip drive_ When we starred up 
the Professional Worksrarion 5000, its on­
board Ultra-Wide SCSI controller instantly 
recognized both devices_ \Y/e hadn't in­
stalled any drivers for the Duene, but the 
Zip drive was immedi::itely available. 

D:wid tran ferrcd ome of his complex 
gr;iphics files, ::ind we began the experi­
ments, usi ng Adobe Phomshop JD Studio 
Max, and other graphics programs. l was 
fascinatt:d: I've never seen anything like that. 
Neither had Yat Chan. 

Bottom line: this system soars. l rather 
reluctantly kt Dnvid take it homc with 
him; :ifter all, he 's the one who can use all 
that capability. The good news is that I'll 
ge t my Doubleshot 133 back . The bad 
news i I fc:ir the only way I'll get that 
Profcssi nal Workstation 5000 back is to 
pry itourof D;ivid' cold, dead finger _For 
now, all I h:ivc arc his fir t observations. 

We had omc problem , none particu­
brly ·eriou . Under ITT, with the right driv­
ers, the screcns ::ire logically connecred­
you can drag things from one screen to rhc 
other. The center of rhe viewing area is 
therefore divided berween screens. Instal­
lation programs tend to center their pre­
-cmations and dialog boxes, and most h:ive 

Don't Get Caught with 
Your Power Down••• 
When it comes to choosing something as important as 
a UPS, it's foolish to fly by the seat of your pants. 
That's why network administrators are 
safegumding their critical data with 
Ind us trial St rength 
Po we r Protection from 
Oeltec, the largest supplier of 
OEMs in !he industry. Fortune 
100 companies choose Oeltec 
UPSs far heir array of exlusive 
features, such os Advanced 
Battery Managemet (ABM"') 
- which doubles battery 
service life, optimizes recharge ~me. and 
provides advanced warningof pending 
battery fai lure. Combined with Deltec's 
proprielary LanSofe Ill and Foil Sofe Ill 
power management software - offering 
automatic, orderly sh utdown of all net­
work devices during extended blackouts 
- Oeltec UPSs ensure a foult·tolerant 
environ ment, designed to keep your 
system up and running even when the 
power goes down. 
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"Wit h tw o full-screen applica ti ons 
opcn, Ican make adjustmenrs roa n image 
in one program and updar e it almosr 
immediarel y in rhe other, crearing a very 
producrive feedback loop. Right now, I 
am worki ng on a children's book rhat' s 
called James the Dinosaur. Wirh Phoro­
shop on one moniror and l'ageMaker on 
the orhcr, Ican imporr a picture into Page­
Maker, see how it looks on rhe page, send 
ir back to Phoroshop, make adjusrments, 
and reope n ir in PageMaker, all wirhour 
opening and closing windows or appli ­
cation . Of course, this is RAM-inren ive, 
bur rhese days Rfu\ I is che:ip. 

"Also, rhis has given me :i chance rouse 
my Nanao Trinitron T2·20 :ind rhe Vi ew­
So ni c PR15 MegaMoniror next ro e:ic h 
other in the current resolution of choice 
ofJ072by I 152 pixd , :indwhile theTrini­
tron till i best for color fide li ry, rhe PB15 
really pays off in n.:xt clarity. When fonr 
sizes get thi teeny, the Trinitron texr gcrs 
unacccpt:ibly mushy." 

Clea rl y, David is in love. This is all very 
high-end sruff. Ir'salso asroundingly cheap 
for rhe capab iliries; yo u couldn 't have 
touched this much graph ics power for less 
than six figu res a few yea r ago. We'll have 
mu h more abour rhe Compaq Profe ­
ional Worksrarion 5000 and how ir per­

fo rm with different graphics packages in 
furure columns. 

Meanwhile, for yourself or fo r your 
company, thi nk hard abo ut rea l cost . 

omputer equipmenr in this class cosrs 
money, bur ir' chc:ip if ir increa cs rour 
crearive abi li ries. Years ago, I borrowed 

12,000 ro buy myfirst computer, Ezckial, 
which was a Z80. I made b;ick every ccnr 
of it in six monrhs by rurning out a sec­
ond book rhar year-and rhar doesn' r 
counr rhecolumn rh:u resulted from hav­
ing:i computerro wrire with. Ir's the same 
wirh graphic arti r ralcnr: ir doesn't rake 

PRODUCT INFORMATION 

lc:o1111rdo da Vinet $49.96 
Corbls Corp. 
Bellevue, WA 
800-246-2066 
206-641-4606 
fn: 206-643-9740 
http:lfwww.corbls.com 
Circle 1014011 Inquiry Can!, 

Phoni:Disc Powc:rAndc:r 
$129 
PhoncDisc 
8cth eJ1da, MD 
800-284-8353 
301-657-8648 
fax: 301-664-7810 

mu ch of an increase in work to pay fo r 
somerhing like rhi ompaq machine. 

The Compaq Professional \Xlorksrarion 
5000 with Elsa Gloria-I. boards ando both 
2-0 and 3-D, and rhc cxrra CPUpower isn'r 
ju t nice to have, rh crc :m :: rasks you sim­
ply can nor do wirhour it. 

Of course, yo u don't need rhis much 
c 111ipmcnrif you' rc not doi ng really high­
cnd graphics. Mulriscrccn adaprcrs from 

olorgrnphic CommunicationsIer you run 
multipl e monirors off a in gle l'C, and 
while rhc resolution /co lor won' t be up 
there wi th the Compaq/Els;i sy rem under 

r, rhey' regood enough for swckbrokers 
or pagc-layour work. 

However, if you' re looking fo r profes­

cries is uneven in quality, ;i nd I wonder if 
rhcy haven' t tri ed ro publish roo many 
books for their cdirorial supervisory capa­
bilirics, but this one isquire use ful. Finally, 
Arrhur van Hoff and ami haio's Hooked 
0 11 Ja va: Creating Hot WebSites withJava 
Applets (Addison -We sley, l S l~N 0-201· 
48837·X) isn 't an inrroducrory work, bur 
once you know a bir abour Jav:i, this book 
will take you quicklr rhrough intermedi ­
ate ro beginning and advanced levels. If 
you're just getting into Web-page design, 
get :i ll three books. 

The CO-ROlvl of the mo nrh i Corbis's 
Lcon;irdo da Vinci. Corbis is known as 
"Bill Ga res's other co rnpanr," and th ey 
co nsistcnrly produce high-qualiry CD· 

For yourself or for your company, 

think hard about real costs. 


sionalgrap hics c:ip:ihilities, you won 'r go 
wrong with a dual -processo r Comp:iq 
driving dual screens. 

Finally, lest my Mac-using readers foc i 
slighted, jusr at column dead li nt: we gor a 
high-end Power M;ic 9500 wirh dual 180· 
MHz proce ors, 256 i\ 111 of RAJvl, and ;i -I · 
Gii hard drive. Plugged it in . Ir h:id ro have 
its permanenr rn cmorr zapped before ir 
co uld ee our "gc ncri c" monitor, bur 
thcn it ran with rh t: ViewSonic withour 
problems. We're now collecting hot vidw 
cards, oftw:ire, and 01 hcr goodies fo r ir. 
It works . Derail in month ro come. 

S EVERAL COMl'UTEH BOOKS TH IS 
month, all on a rhernc: Todd Srnuffer's 
Using HTML 3.2 (I SBN 0-7897-0985·6) in 
Que's User Friendly se ries is good for 
begi nners and as an intermediarc refe r­
ence. Aaron W;ilsh's J11N1 for D11111111ies 
(!SB 1·56884-641 -X) is a good inrrocluc­
rion ro rh:ir subjecr. ID , Uooks' D11111111ies 

http://www.d~a-lnc.c11m 
Clrtlc 1016 on Inquiry Card. 

Professional Workstation 
5000 
llllthout monitor, about$ 16,599; 
OVblon 21 o monitor, $1899 
Compaq Computer C!orp. 
Houston, TX 
800-346-1618 
fox : 713-618-1442 
http:/lwww.compaq,com 
Clrt~k 1016 on Inquiry Cardi 

Stabilant22 
1S-ml bottle. US$40 

D. W. Elcctrnchcmlcab, Ltd. 
Rlcllmond Hiii, Ontario, Canada 
905-508-7500 
fax: 906-508-7502 
Circle 1017 on lnq11lry Card. 

WinfaK Pro 7.5 about$99 
Svmanlcc Curp. 
C11pcrtlrw. CA 
800-441-7234 
541-334-0054 
fax: 641-334-7474 
http://www.fimontcc.com 
Circle 101 Bon Inquiry Card. 

ROM on imporram subjccts. Their fi rst, 
A Passio n For Arr: Reno ir, Cezanne, 
M;irisse, ;i nd Dr. Barnes, was a milesronc, 
offering the general public an unrestricted 
view of Dr. Alberr C. B:i rne 's coll ection 
of modern arr. 

Ga te clearly has dirccred Co rb is ro 
spare li ttle expense in m;iinrainingqualiry, 
and I suspect the company i · a much :i 
labor of love as a pro fir center for him. 
Some rime ago, he acquired Leonardo's 
Codex Leicester, hi s coded nores on sci­
ence, archirecrure, and gcomerr y. Gares 
calls himself rhc srcward of rhis imporr;inr 
pi c:cc of hi rory. The CD·ROM is based on 
it and is as good a W:l}' fo r Gares ro shart: 
ir :i s any I can rh ink of. If you have any 
inrcrcst at all in the hisrory of science and 
an, you will find the Leonardo da Vinci 

D-ROM urterlr fascinaring. 
I still have a huge pile of stuff on my 

ready r;ible, bur I've already written more 
rhan can be prinred. Be sure ro visir BYTE's 
Wcb si re for rhc Web Exclusive parr of rhe 
column. Next monrh, wc co ntinue wirh 
rhc lares t in arrs and graphi cs programs 
and equipment. I also lrnvc some script ­
writing tools rh:it need discus ·ion . li1 

Jerry l'oumelle is 1 science fictio11111riter m d 
ln' JE 's se11iorco11trib11ti11g editor. You ca111vrite 
tojerryc/o BYTE, 24 Hartwell Ave., Lexi11gto11, 
MA 02 173 . N ease i11 c/11de a self-addressed, 
stamped c1111efo/ic am/ {111/ your address on tlie 
/el/ eras well as011 thee11 11clope. Due to the high 
110/umc ofletters, Jerry a 11111otguarallfee a per­
sonal reply. You c 111 1/so co11tact him 011 the 
Internet or BlXm jerryp@blx.com. 

I 3 2 HYTE MAY 1997 

mailto:jerryp@blx.com
http:http://www.fimontcc.com
http:/lwww.compaq,com
http://www.d~a-lnc.c11m
http:http:lfwww.corbls.com
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BUYER'S 
GUIDE 
Essential Products 
and Services for 
Technology Experts 

Mail Order 
Ti p mail-order vendors offer the 

latest hardware and software products at 

the best prices. Page 134 

Hardware/Software 
Showcase 
Your full-color guide to in-demand 

hardware and software products, catego­

rized for quick access. Page 143 

Buyer's Mart 
The BYTE classified directory of 

computer products and services, 

by subject so you can easily locate 

the right product. Page 150 
M1\Y 1DD7 BYTE 133 



500MHz (256-blt Alpha 21164A) Super System with 4.3GB HD 
400MHz (256-blt Alpha 21164A) Advanced System with 3GB HD 
333MHz (256-blt Alpha 21164) Standard System with 2.1GB HD 
300MHz (128-blt Alpha 21064A) Basic System with 1.2GB HD 

Po/ySun Ultra Spare 170 UNIX Station with 2.1GB HD 
Po/ySun Ultra Spare 187 PC/ Based lntemst Server with 2GB HD 

Quad Pentium Pro 4 x 200MHz SQL Server with up to 1TB Ultra 

Pentium MMX 200MHz Power User PC with 2.1GB HD 
AMD P166 PC with 32M, 12X·CD, 2C3B HD, 2M 15"SVGA 

from $4,996 
from $3,995 
from $2,995 
from $1,995 

from $7,500 
from $5,995 

from $9,995 

from $1,995 
from $1,595 



he first 100% Computer Based Training (CBT) DON'T PUT YOUR CAREER OH HOLD ANY LONGER! GET THE 
program on CD-ROM to fully prepare you for Novell 's CME SELF-STUDY COURSE AND GET CERTIFIED... fAST! 
CNE exams. Its innovative design provides fast, 

COURSE MODULES INCLUDE:effective and convenient training to anyone 
fORr:fAONT • Administration v3.1xwishing to become a Certified NetWare 

• Advanced Administration v3.1 xEngineer, even when hampered by a 

busy schedule. Our CNE CBT allows you • 3.1 x Installation & Configurati on (#802) 


to learn and practice everything you 'll • Service & Support for NetWare (#801) 


need for full NetWare certification. 
 • TCP/IP Transport for NetWare 

• Networking Technologies• All on one CD 
• NetWare 3.1x to 4.1 Update. 


for hands-on exercises 

• Interactive NetWare simulation 

*NetWare 4.1course also available 
• Study at your own pace 
• Hundreds of practice questions Added Bonus! 
• Priced below competitive products The CNE Self-Study Course comes with the full version 
• Everything you need to prepare for Novell's tests! of the required Micro House Technical Library.1M 

The Forefront A+CERTIFICATIONSelf·StudyCourse™ 
... Is the fi rst 100%Computer Based Training {CST) program on CD-ROM designed 

to fully prepare you for the A+ Certification exams. This hands-on self-study course 
will give you all the technical material. knowledge, 
Interactiveexercises, and confidence you'll need to • All on one CD 
passyour exams and excel in today 's competilive • Interactive simulations
PC repair marketplace! 

• Study at your own pace
CO NVENIENT! • Hundreds of prac tice
ForeFronl's A+ Certificat ion Sell-Study Course'" questions
gives you fl exibil ity and portabil ity unmatched by 

• Priced belowtrad it ional tra ining methods. You'll study at your 
competiti ve products own pace using ou r easy to fo llow, step-by·step 

• Everything you need toformat. Study wlienever and wherever it's 
prepare for the exams!convenient for you I 

\ 

A MERICA N 
Call for Special Discount Pricing Today! 

i:XPRESS 

1-800-47 5-5831 • 1(813) 724-8994 • FAX (813) 726-6922 
[ VISA 

C ircle 190 oo lnqoiry Card. 
ForeFront Direc t. Inc. 

25400 U . S . Hwy . 19 N .. #285 Cl ea rw a t e r , FL 34623 

Free Technical Support • Next Day Shipping • Performance Guaranteed 

•• 
Copy119hl 0 1996 ForeFronl D1Jec1. Inc Al R19n1s Reserved. FareFront CNE Self·Slucl/ CoLH60 and FornFronl A+ Cortif1cnl1on Soll ·SIUay Course ara trademarks of 

Forefront Direct. Inc Tho foroFront Logo is a rracemark of rho ForeFronl Group, Inc All or her lrademar s "'" lho propo r11 os of their <e.spactrve holde<s BM 
FornFron1 Dnect. Inc. ls a subSldln ry ol ForeFront Group, Inc 
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COMPAQ 

pc Com~enlo ll\ 
c120 2n)b m.4mbJom. touth dsplay . •_.S440 
Cl20• 2mb ram. 4mb rom. moilem ..... 5625 
C140 mb ram, 4mb mm, looctl display •. . ~ 

Armm1a Notebooks 
A1(11ada 11 20 Pfl00. 8/B10MBI osm .... s1099 
A!l1lada I 20 B IOOcB/810, ACINe . . . . .. , $Cal/ 
Armao' 4\20 P 20. 8J1GB, Active .. ..... $call 
'1fmaoa 41301 P/133, 8/1GB, Active ..... ,Scalf 

LTE Notebooks 
LTE-5300 P/J33 1611.3GB, At!JVe• ... $3450 
LTE 5300 P/133 1611.lGB, ActiVe... .. $3790 
LTE r.3~0 PJ133 6/2GB Acl' e ....... Stall 
LTE 5400 P/150 l612G B, Attiw .... • .. Scali 

IJeskpro 2000 Desktop 
2000 P/lOO 8/1.2GB .... ...... .... $1099 

2000 P1i33 16/l) GB ... .. .. • . ... . S14~S 
~000 f61200 l6/2.5GB+ CO . - · .. .. 52260 
2000 P61200 1612.SGBt CO (MT) ..... S2590 

Doskpro 61100 Desk op 
6000 61200 3212GB. CDS •......... . S3560 
6000 6/200 32/2GB, PDS . . . . . . . . . Scali 

Pn;>IQSlilQnnl Workstal ion 5000 

Pcntulm Pro 200MHz. 


5000 lP 3212 IGl!JCOS (Marrox) . . . . 53945 

5000 lP 64!2.JGlliCOS IMarrox) . . • ... Scali 

5000 p64/43GBiCOS (Malrox . . . ... $call 

5000 1P 6.(/4 .JGB/COS (Gl Video) . .. .• Scali 

5bdo Ip \ 281 3GBICDS j GL'Vldeo).' . •Scal i 


"IP(11n1f1proomor1or 

/~ IP \d Ull procmorl. 

,._- rnri 1r111du tra Y/ld1 SCS I ca i tro lltr,

2 or 4D6 wfdo SCSI Drlm ,
1n1ir1 111d1Dil llll Nolwo<i< Ol!O. •• 

Compaq Sorvars 
Prosfgnla 200 Pen1lu!Jl 16<iMHz 
P1 os1~ 800 Pen11~m Pro 18MOO dH1 
P1oli.1n1 2~H Penuum Pto 200 ~Hz 
ProltJnl 2500t/ Pen11u111 Pro 200MHz 
ProllJnl 25001\ Pentium Pro 200MHz 
Proflan l 5000 61200 Pen11um Pro 200MHI 
ProUapl 50PO 6/166 Penilum Pro 200Mii ~ 
Pro \lanl 5000f\ 61166/200 Pentium PIO 

i• " 'call us for Complete Compaq 
Netwo1lc Solution.•• 

IBM 

Thlnkpad 560 Notebooks 
TP 1"1 P1120 iMa~1aMa ... Scin • 
TP 5£il P11JJ 8Ma~. 1GB .. ...ScaR I 
IP ~ PIOO a·'SMB 11 .3OS . Stall 

Thlnkpatl 365 Notebooks 
26253[9 365X P/1 10 8Ma~IO'AB T . .... $185-0 
262.~!9 361.10 PMO SMa~ I 0\13. CO. AtlM SIWJ 
101>4[9 P/120 SMB/1~JGB, G!I. DSTN. . . lea~ 
202m 9 ;osxo P11l3 a 1a~ .35G9.co.1.t1 ·.·e !<al 
2ol52f9 365X P1lll ilH'IoaGB • I 

TI1lnkpad 760 Notebooks 

Thlnkpad 760ED 
Penti um 1331150MHz proce9sor 


16MB RAM 1.312GB disk 

28.8 lex modem duplex phono, 


CD ROM drloo, 1.44 MB lloppy drloo 


$Special 

••call for other Thlnkpad 760 Models'• 


PC 330/340/3501365 
PC 750 Serles 


IBM PC S.V.rs 320t5201704/720 

••c:.11 for pr1c:lng & avall•blllty•• 


\http://www.computerlane.com 


TOSfi.IBA 
Notebook Systems 
111 OCS P/100 a.~ I01.18 Ollll Sc:.in .. .. .Sr..ill 
mocos PllOO aii101.1e.co.01111Stan ..Sc111 
1410COS Pil20 I6il J{io1CD, 01111 San $call 
T4300CDT PlltO 1611 .luB•CO, Adr.1 . .kal 
Teen 510COS P:1JJ l&'lluB.CD OSTll 
l!Cl1510CDT P.lll I& I 3G! CO. I.. ·11 . 
Pr;:.VtEo.'ClllM5£i\lrl!l&'IJ.JSTn . 
T!Cll i20C T p,133 1&1.::.09,IC;t,CO 
l!CIJ nocGT P/150 1 6.~a. l(!M . CO 

.!ti! 

••we also carry Toshiba 

Refurbished & Discounted 


Models In Stock 

call us for prlcos1• 


Desktop Systoms 

lnfinia MM 
7201 P/200 3UJ. 1GB . •.......$2099 
7161 P/166 1512.0GB . .. .. . ...$1849 
7130 P11l3 16.i .6GB ... . . . . . .$1430 

aJD~·js..rr:.:..· sc-~ 

•liitu rr ;m:,U! :>fll~'""l!J\t!n 
• Tt'f"S1C"a1 tapt.111COJI 11.1~rm) 
• R!.T(I! wtr1Jn\f! , :criort~1'l. fM 1 

• rMI rta<t/ 
• 15 er 17' SVGA M·Jn,1or ·1ntn m'~mec.a Irani mo~1 1 

swounj mndw•le-rs. lr ~11 rMuMeO m:mpMne 
• Wm95. I.lsPllJI. fl.\ • . ' MS \Yaru OuthB MsGoll, 

/;,Lilt.JIU +5 c:~.tr wiMrelets (Qirn111. 

...+ ••All so!lware comes wllh CO also•• 

Hewlett Packard 
Printers 

OtSKJET 1600C $1279 
DESKJETl600CM S1859 
DESKJET 340C $289 
DESK JET 400 $199 
DESKJET 680C $289 
DESKJET 820CXL $479 
LASERJET 4MV $269() 
LASERJET 4V $1840 
LAS ERJET 5 $1249 
LAS ERJET Sl·FS $459 
LAS ERJET SM $1 689 
LASERJET 5MP $call 
LASERJET 5 Sca li 
LASERJET 551 $2665 
LASERJET 5S IMX $3750 

HP Desktop & 
Minito.wer Systems 

Veclra 520 & 525 Po nllum 
Vectra VA Series 1 331166 
vecira XM4 Serles 18 0MHz 
Vectra XA Serles & Pro 
Vec1ra XU Serles 200MHz 

Nelserve r Le Po ntium 
N81$Brver Ll1 & lh2 1 :J 3 /166MHz 
Notserver Ls &Ls2 Po nllum 
r~ elServer Lx, Lx2 Pro 
NelYMI LXe 200MH z 

"Call us for 

Price end Configuration" 


AST Notebook 
Systems 

Ascent la 
Notebook System 
J20 P/100 Sl~OMS 11 .3 OSTN .. . ..... S1099 
J20 P1100 8Jll10Ms 11 .J osrn.. . .•. . .. s11 99 
J30 P/100 8/SOOMS 11 .3 DSIN ••.•.• ... SH99 

P30 P 00 8MSl12 DSTN14X CD ....... $1150 
P4ll P/1 20 1611GB 11 3 TFT/28 8 ....... 2500 
P4D Pl120 1612GB 11.3 TFT/28 8 . .• .. .. $3000 
P)() P/133 2411GD 12.1TFT4X C0/28.8.. S3120 
P50 Pll:i:J 24r.!.IGB 12.1TFT4X CO!lB.8. S36)() 

Adaptec SCSI Cards 
Toli!I connec1 AVA·1515 I. . .. ... $81 
AHA· 2940 ~I atlap e1 I . . . . . . . . . . Sc!!I 
l't l ~laslfr AHA·mO"' . . .......... S223 
S!.mSCSli\PA·1~60 .. S151 

Recordable & 

Optical Hard Drives 


nocordablo 

Pinnacle RCD ·114 (Intern.ii) . . . . . . $675 
Pinnacle RCD 4x4 (e'1ernal) . . .. S775 
Creatr1e l.Jb Busier COR ·4210 . . ... . .. S599 

Optical Hord Drive 

Pinnatle Vertu 26GB (rnlerna!) ........ ~1345 
Pmnacle Ve11e' 26GB (ex ernall .... . .. S729 
Panasonic 650 r ew11~1b le oplrcal ..... . ... $499 

~!lliliiil:ll~ 

NOVELL 
Red !Ill Wl1lle Up ~ 
lllU!norn.itoJlo~ 
llelmre 3 1/4 I 5110 um 
I etwm 3 1 . ~ I 10.25 user Seal 
I elVare 3 \14 I 50/100 user Scali 
Nlh'IMe 3 114 I 250 use r Scali 

ln!rnnotw1uo 
U11a1111l e.r.tces · 
5110 use r ln1 rane1 upgra de S340i599 
2515ll user lmranet uPJJra e $101511335 
100'250 uS!r lnlranel upgracle SIB75.13l35 

lnlu.JW.!l.l.Jl'il.L!l..LIJ.1L..... 


:. 0U>tl ln1rane1 

IM S115!1 Intra!\!! 


Hard Drives 
Microplus9-1 9b FW .. , .. ..... .. $1300 
Seagate 

BARRACUDA9.1GBWide SCSI .. $1795 
Seaoa1e 

BARRACUDA4.3GBUltra SCSI. .. •S999 
Seagate 

BARRACUDA 4.2GBFSCl2 1de .• S1050 

NETWORK 

ADAPTERS & HUBS 


3com lid c:ombo .. .. •.. . .. . S11 ~ 
3com Stael.ti II gri!s 12 pon 10bast-T SS()() 

3com stltM! r II se~ 2~ jlaft IOb.is&-T . . $80.l 
3tom 3c905·TX fasl elllertink xi pci . . . .$137 
3com3c905·TX 5-pack . . . . . . . . . . S590 
Imel E>;pr ess TX swltclting hub ••. . •• . . . .Scali 
lmi l IOObase·TX slackable hub ..... . ... .SG.111 

" We carry all kinds of ~ 
hubs, routers, nelwork • ) 

cards, switches" 
"Call for updated prices" 

Xicumpcce210b1tredil canladapter .... Sl:l1i 

Xltom pc ce2 10bc credil card ad;pler ... $171 

Xlco mpc corn·28bl mooem• IO·base· T ... .$296 

Meaahert126.8 credr l card modem . . . . . .S2J2 

Megaher tz Et hern el XJAC KXJ I08C . . .S120 
Meoatrerll t lheml XJ ACK XJIOBT . . . SlOO 
Megahertz Eth<rnel XJ ACK XJ108TI020 12150 

" Call for updated prices" .....) 

US RotKJ11cs S&k lin1e1rul) .... . $1 10 
US R ~bo cs 5&k (ex1erna l) . . . . . . . . . . k411 
llaies Accu ra 335 (rn lerna11. . . . . . ...... S22~ 
US Robo tics 33.6 (int ernal! ·UPGRADE·.Sl·18 
US Robo cs J3.6k (exlernal) .. 5600 ...$157 
us RobottCS 33 .6k Wm MMem . . . .... $109 

1~ "also carry zoom , 
\._. Molo rola , Pracllcal 

Cill/ for updated pr/coli' ' 

JAZ & ZIP DRIVES 
JIJ. 1GB E.<1. SCSI PCIMAC b rl . . . . . . . $459 
JAZ MAClGS 5·Pak Cart. • .. .. .. 1419 
JIJ. MACIGB Single Cart.. . .. .. ...... $115 
JAZ PC 1GB 5·Pak Ca rt.. ........ . .. ...S-119 
JAZ PC IGB Single Cart. . .. ........ . .$104 
ZIPPC IOOMB Parallell Pon . . . • . • . • . . . Stall 
ZIP PC IOOMB Internal SCSI . . . . . . . Scali 

- ­ - -

~S-~_t=CIALS 
--­ -·- -­ . - -

Panasonic KXL-0745 $ 
Bx portable • • • • .. • .. 369 

Creative Lab 
Kit Awe-64 $ 

12x cd Package . • . • . 270 
MlcroSolutlon $ · 

Backpack pcd/cd . . . deal 
Calcom Drawing $ 

slale 12 x 12 .... ... . 210 
Mlcrotok Scanmaker $ 

E6 JO bit scanner . . . . 526 
Color Qulckcam $ 

Camera . . .. • . .• . . .. 192 
Molorola 33.6 

pcmclo Modem . . . • . .$109 
Soagato 3.2GB $ 

Exlernal Tape . . . . • . . 222 
Soagal o 3.2GB $ 

Internal tape . . . . . . . . 195 

ACADEMIC DEALS 
Save up lo 70°/o 

on Microsc oll P tfucls 
Atn : Sludanls(Taachers/ 

Edu cation ln slltulos 

IQ WI NNT 4.0 in sto ck 
f.!::'.'.i MS Ofli ce Pro WI N 97

Computerlane Inc. 

Outside California: 1-800-526-3482 
Inside Callfomle: 818·884·8644 • Fax: 818-884-8253 

E~mail: ssolim01@sprynet.com or comlane@instanet.com 
7500Topanoa Cyn Blvd., Cnnoga Park, CA 91303 

Hours: Monday- Friday 9-6, Saturday 10-5 

Authorized Service & 
Parts Center far 

IBM, COMPAQ,TOSHIBA, 
HEWLETT PACKARD 

"'We carry all parts In stock"" 

136 B YTE M AY 19 9 7 C irclo 186 on Inquiry C ord . 

http:Stael.ti
http:Intern.ii
http:16.~a.l(!M.CO
http:aii101.1e.co
www.computerlane.com


FOR MEMORY: 
ALL YOU N EED 
TO KNOW IS THE 
NAME OF YOUR PC 

• 100%GUARANTEED 
• LIFETIME WARRANTY 
• EASY TO INSTALL 
• FREE TECHNICAL 

SUPPORT 

t.'4 l : l: I~ ... .. '" 

DESKTOP COMPUTER MEMORY LAPTOP & NOTEBOOK MEMORY 

AST IBM.AST momoomo ·· 
(,. 1 .... 1 ·~ 1 f I 11co~• ·o1 1 11 

..... ,:Ji.: .... 
•! ~f( ~1J , aol~ 

"--•tJf\ ~ t"'•"~ Ni ~11 )' 10 t.\IJ ~·.;;·1:t SH~~ ' "'''-~ L"'5 ' •l':"'w..u , ,, 1.....1 ro•:•wq Ill!~ X.xu.;tt hJ ...... ··,xn·: ir t1 
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STANDARD 

MEMORY 


EDO 
Ix 32·60 (4Ma) ............. 121 
2 x 32·60 f8M1) ••.••.•••.••.136 
4 x 32 ·60 (16...1...........•e3 
8 x 32·60 (32M1) ....... 1169 

168-PIN DIMM 
Synchronous DRAM 

8M8 ... .. ...... ..... .. ... ..... ..... 1 95 

16Ms..........................• 1 ss 

32MB ........ .......... ...... 1382 


30-PIN SIMMS 
I x 3·70 f3 ·•hlp/ I Ml) ••••.•._19 
I x 9 ·70 ( I Ml)................' 14 
4 X 3·70 13·<hlf>/4Ml) •..•.' 2 5 
4 X 9 ·70 (4Ma)................ 134 

72·PIN SIMMS 
Non· Parity 


I x 32·70 (4MI) ...... .... ... 12 1 

2 X 32·70 (8M&) •••••••••••••137 

4" 32-10 (16M1J ..•.••..•..•e3 

8" 32·70 (32M1) .•••..•1159 


72·PIN SIMMS 
Parity 


Ix 36·70 (4Ml) •..•••.•.•••.'25 

2 X 36•70 (8MI) ........... .. 140 

4 X 36·70 (J6Ma) ........... 197 

8 X 36•70 f32Ml) ... .... 1189 
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Memory available for thousands 
of computers & printers not nsted! 
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C11clo 201 on Inquiry Card (RESELLERS: 202). 

Win 95 w·ithout Risk! 
Now you can run both Win 95 and DOS/Win 3.x on the same PC! 

If you're considering Windows 95, 
but have "update phobia", new 
System Commander lets you swit ch 
without fea r! Jn fact , you can 

for new operating systems in 5 min­
utes •it 's easy to use - just select the 
OS you want from the menu and 

. S Y 5 T t;: M 

COMMJ\NIH1~lt 
run Win 95, 3.1, 111111 
NT, OS/2, and ~ 

Sys1e111 Commmuler does 
the rest; to use another OS , 
simply reboo t and make 

is only s999i 

and comes wi th an 
unconditional 60-day 

money back guarantee. 
DOS without 
repartitioning your 
PC unless you 
want to . . . safely, 
effortlessly and 
inexpensively. 

another selecti on • it 
saves you money - in sta ll 
any combination of 

Get FREE 01·er11iglrt shipping• 
J\'hen you me111ir1111/Jis 111/. 

System Com111a11der: 
• prepares 
your PC 
automatically 

II you want Ultra SCSI Performance we our Teflon Ca ble< & Activ<' Termina rors. 

From: 

59SCSI Vue ''Active Terminator 

----- Ulrra SCSI 'IOMB/J Srd. & Wide Compa tible 

Fr:f9 acnerm: Gold/2!~,gnostic Cables 
• No Lo11 Of • Diagnostic lndirntors • Lilrge Ferrite Filters 

Important Darn • Triple Shielding (Unique Glblc De•ign) 
• Faster Performance • Double Gold 20u • Pla ted Connooors 
• Teit Cable lnte911ty • Extra Heavy 26 Gauge Wire, 50 & GB Pin 

~SCSI Cabl~1 lOM8/rl Ov~ r JOO C,1b/e Sryl~r 111 Sroc 

eflon · Custom Internal C bles 
• Leu Erro rs, Uhlm ate Pe rformance 
• Sliver Wir e Improve< Si gna l Qu al ity 

r r1l ll Hl'S: 

• Perfec t 90 Ollm Impedance Matc11 
• Triple Pronged Co nnect or With Gold con tacts 

Cu .iom Internal Cabl•• 1'n I 0/1. YJ 

Fr~~tivt1u~= 1 Digital Switch 
5 9 9 • Share SCSI Devic e> 8etwee n 2 Computers 

• An .ch up to 14 Device• to 1 Com puter 
Fe..l tUlC$ : 

• 2· 1 Act ive Dlglra l SwitclVRcpea ter 
• Regenerates SCSI Signa l for Long Runs 

Ca t a log On l ln o nt .. w ww.scs lpro .com 

The SCSI Solution Company 

operati ng systems 
on a si ngle 
PC! Call today, have 11 lomorrowl' 

800-648-8266 
www.v-com.com 

April 1996 Jan 7, 1997 
/, JIJk fo r SyJUm Comma11Ja i11 Iii<' U1ili11e1 

urtio11 nf mon major sofnHU<' .~ tor(s. 

Our knowledg eable SCSI Technici,1m will 10/ve all your SCSI problenu ... guara nreedl 

Gold Diagnostic Adapters Fr3m9 
Styl"" 
• 6B Pin Dme to 50 Pin IDC (run< wid e dr ive a1 narrow)­
' 68 Pm Ex to rnal Adapter to 50 Pin (conve rts Hoit Adap ter) 
• Gende1 Ch angers bo th 50 pin and 68 pin {al l combinat ionO 
• Adapt ers wi th part ial terminat ion bu ilt in for 68 to SO converters 

Teflon · 90 Ohm External Cables 
From : Ocn"ht <: 

$ 159 • Ul tr .1 SCS I 40 MB/< opcr.ll ion (G ra nite E"lu1lve l ll) 
• Fl xcs Ultra SCS I Ext ernal Cable Probl ems 

f efl tur c1": 
• Pe rfe ct 90 Ohm Impedance Match 
• Tr iple Pronged Connector Wil h Gol<I contacts 

r,• ~• .t1 • '"il " tl"ll'd 111Dt-m.u& o'll\llonl 

, Active Digital Ultra SCSI Echo I Repeater 
Df"n~i1u· From : 

149• Doub les the Ultra SCSI Cable Leng th {up to 18' ) 
• Fixe. Ullra SCSI Ext ernal Cable Prob lem• 
• Models Ava i labl e for all SCS I type• (Int . & Ext .) 

r {M l 111C1.: 

• Active Tc rmin~tion an d Sign.Ill P~u ifirn t ion 
• Ultra F.1'1 Pe rformance for Ad de d Capa l>il it ies 
• Dlag 11011ic Capa bi l iti e< • 30u" Gold Contact< 

GoldExternal Ultra SCSI Cases 

3101 Whipple Rd. • Union City, Co. 94587 • Ph : SI0-471·6442 • Fax 510-471-6267 

C irc le 191 on Inq uiry Card (RESELLERS : 1921.t 38 B YTE i A Y 19 97 




Apex Wrote The Book On 

Cabinet Sys:ems. 


Check our how these 

latest best sellers 

conrai n and manage 

volumes of nenvork 

servers, peripherals and 

communicanons gear. 



Finally L. A. Trade is on the Web. 
Check out our website at 

www.4LATrade.com 
We have a Dally Special on /he web ­

Memory at $1.00 above our Cost. 
You canplace your order on our 

"secure " Order Form. 
Check us 011/ loday! 

72 PIN SIMMS <~..,mo>- - CACHE MODUl.£5 

IBM PS/1, PS/2 MEMORY MODULES 
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Circle 197 on Inquiry Card (RESELLERS: 198). 

Raidtec RAID 

Discover the best price/performance RAID 
in the industry. 
Raidtc is the affordable, open, llAID soh11io11 for 
complete data protection. We manufacture a full 
line of RAIO sub ystcms, enclosures and con I rollers 
lhal rnn give 100% dala 11ptimc aml clala avai lability. 
lclcnl for mi sion crilicnl, sloragc l11 tc11sivC', nnct 
high bandwidth applicatio11 s. 

• Fibre Channel (FC-1\I.) 
• Up lo 200 MU/sec data transfrr 
• Fast, Wide, Ultra SCSI 
• Single Ended or Differential 
• Programmable ltAl D Lc\'cb 
• On-thc-ny hMdwarc parit y ge ncr;1lio11 
• nacknhlc, stnck;iblc 
• 	I-lot rcplacc;ihl c drive bay , fons & power 

supplies 
• lt\IDman/ RAJDmanlitc Software 

C ircle 199 on Inquiry Card (RESELLERS: 200). 

A complete RAID selection: 

• Traditional SCSI - up to 300 
GB data storage 

• Fibre Channel Arbitrated 
Loop (FC-AL) - up to a 
TERABYTE data storage with 
new Raidtec FibreArray'" 

Raidtec Corporation (USA) 
105-C Ikmbn-e l'Jrk Dri\'e 

Hoswd l, GA 30076 
Tel. 770-664-6066 
Fax. 770·664-6166 

eMall: raldteceraldtec.com 

Raidlec Corporation (Europe) 
<itrn Mer.J'll Houw, G\1nmlre 

COi~. lroland 
Tel. 353-21 -821454 
fax. 353-21 ·821654 

eM1ll : raldtecOglenm.le 
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Circlo 195 on Inquiry Card (RESELLERS: 196). 

Think MasterConsole 

For complete reliable control of up to 64 servers 

E·mail sales@raritan.com http://www.raritan.com 

Mos erConsole and MoslerView ore trademarks of Rori/an Computer Inc. 

Managing multiple servers? Raritan's 
MosterConsole is the premier KVM switch, 
engineered to provide rock·solid, reliable 
control of 2to 64 computers from asingle 
keyboard, monitor, and mouse. It's unique 
emulation technology enables you to opemte 
any combination of PCs, Macs, and Suns 
running any operating system and applica· 
tion software. With MasterConsole you will 
save money and precious space by eliminat· 
ing the cost and clutter of unnecessary 

Networld+lnterop
Las Vegas, May 6·8~Raritan Booth 1623 

Raritan Computer Inc. Tel. 908·764·8886 
400 Cottontail Lane fax 908·764·8887 
Somerset, NJ 08873 

peripherals. More importantly, you will real· 
ize increased efficiency and improved opera· 
tions from simple, centralized access ta all 
your systems. Thousands already rely on 
MasterConsole every minute of every day to 
save time, space, and money. So can you! 
For more information call 
800·RCl-8090. ext. 71 

NWe fried other products but they were flottJut 
unre/iob/e.MosterConsole is rock·solid." 

Rick Jorgenson 
Manager, Information Systems 
Precor 

http:http://www.raritan.com
mailto:sales@raritan.com


Add-In Boards 

Quatech Delivers 

Portable Serial Communications 


The ONLY 4-Port 

RS-232 PCMCIA Card Available 


Quatech continues its long tradition as a leader in the 
PCMCIA industry with the QSP-100--the only 4-port 
serial PC-Card on the market. The QSP-100 provides 
4 RS-232 asynchronous communication channels ac­
cessed via 4 separate D-9 connectors. Ideal for multi­
tasking environments , the QSP-100 is powered by 
16550 UARTs, allowing for a maximum baud rate of 
over 11 Sk. As with all Quatech's multi-port serial PC­
Cards , the QSP-100 is compatible with Windows 95, 
Windows 3.xx, DOS, OS/2 and SCO-UNIX. 

For more information on the QSP-100 and the rest of 
Quatech's innovative PCMCIA-Communications prod­
uct line call 800-553-1170 or email sa les@quatech.com. 

GGUATECH 

...AjJjJ/icatiou lo Solution 
Visit 0 11r Website: Ir/I :l/www.r. 1wteclr.co111 

Circ le 80 on Inquiry Card (RESELLERS: 81) . 

Quatech Delivers 

Desktop Serial Communications 


--· 
~"IO...... ... :. • I 

!!, ' 

16750 UARTs for 
Optimal Windows 95 Performance 

Quatech 's QS-1000/2000/3000 provide four indepen­
dent RS-232/422/485 asynchronous serial channels 
respectively, and 16750 UARTs (they're also available 
with 16550s). The 16750 UARTs greatly improve sys­
tem efficiency by providing 64 byte input/output FIFOs 
which generate significantly fewer interrupts. Full 16­
bit address decoding eliminates address conflicts with 
other peripheral equipment, and all 4 channels are ad­
dressed in a continuous 32 byte 1/0 block for simplified 
software access. 

For more information on the 080750 series and the 
rest of Quatech's desktop communications product line 
call 800-553-1170 or email sales@quatech.com. 

0GUATECH 

...Applicati.011 to Solution 

Visit 011r Website: lrtt :/lwww. 11atecl1.co111 


Circle 82 on Inquiry Card (RESELLERS : 83) . 

Bar Coding 

Mag Stripe
Pacl<ages AMERICAl\I !ill 

M IC RDS Y S TEMS , L T 0 = 1111 
800 648 4452 

FAX 617 665 6232 • WW W.AMLTD .COM 
2lli0 Rogal Par1<war • Eu•••. Tox01 76040 

~Dllwflr1fnl~-
U1111• tllJ.tne •""'1 • 11 ran 11 Miian 

1'11'111• qalltJ aiatnl 
hllHIJ 1'1 II • Midi ID Ille DIA 

Need to Read Bar Codes? 

Nothing speaks of strength and durability like 

metal. Videx portable data collectors are 

housed in metal cases-strong enough ro 

endure the harshest environments. 


Call today for your free information kit! 

'jiT@ijl 
1105 N.E. Circle Blvd., Corvallis, OR 97330 l-~ 
541-758-0521 • Fax 541-752-5205 • http://www.videx.com 

GC01 t 

Circ le 84 on Inquiry Card. 
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Call TODAY­
800-426-1194, 

Dept. 054 

Communications • Data Acquisition 	 Data Acquisition • Desktops _ 

INTELLIGENT DATA ACQUISITION 

• 	 I • • , • • • ••. from 

• ' " 1 11i ' :--:- '; .., . : l .'\ • ~ - . I 
• p ~ •• - • - • • ' }>
: ,,ii ,;t ! - . . . . I :: MICROSTAR 
. q ' 1•1 1 . 

-~· ~,1 • • I ' • ' • • l "" - •• • I .. .•• LABORATORrr~"J 
rhe onboard imr/Ugtnce comp1m,1 

g 

• High Speed 1/0 • DS P Commands 

• External Expansion • Control Loop < I ms 
• Real-Time Process ing • 19-inch lndu trial Racks 

• Network Access • Standard S/W GUis 

206-..J 53-23..J5 - 206-453-3 199 fax 

infu ([i m~tur l ah s . com - www.mstarlabs.com 


Circle 65 on Inqu iry Card . 

Free Catalog from Jensen 
Tool kJts and specialty tools 
for installing,maintaining and 
repairing electronics equipment 
plus test Instruments, computer 
diagnostics, fiber optics, cable & 
connectors, solderlng/desoldering 
stations, Insulated tools, & more. 

JENSEN'TOOLS 
7816 S. 461h St., Phoenix, AZ. 85044 

Tel: 800-426-1194 or 602·968-6231 

Fax: 800-366·9682 or 602-4311-1690 


hl1p:l/WwW.lonsen1001a.com 


Circlo 86 on Inqu iry Card (RESELLE RS: 07). 

Portable Data Acquisition 

• 	 For notebook PCs 
• 	 12· or 16-blt, 100 kHz or 1 MHz 

sampling 
• 	 Up to 256-channel expansion 
• 	 Measure thermocouple, RTD, strain· 

gage, accelerometer, high-voltage, 
hlgh·holatfon, f:I other signal types 

• 	 DOS'", Windows'", Window' 95, 
DaqVlew'". DASYLab '", lABTECH 
NOTEBOOK'", Snap-Master'", & 
LabVIEW drivers available 

PCMCIA Data Acquisition Solutions 
The newest family of PCMCIA products from Na tional 


Instruments includes: 

DAQCardrn - Al-1 6E-4, $995 


16-channel, 250 kS/smultichannel, 12-bit resolution : 

8 digital 1/0; two 20-Mhz up/down counter/timers. 


DAQCard -Al-16XE-50, $895 

l 6-channel, 200 kS/s single-channel, 20 kS/s multichannel, 


J6-bit resolution; 8 digital 1/0; 

two 20-Mhz up/down coun ter/t imers 


DAQCard - 516, $495 

Lowest cost 16-bit card on the market! 

8-channel, 50 kS/s, 16-bit resolu1ion; 8 digit;il 1/0 ; 
two 10-Mhz coun ter/timers 

National Instruments 
Phone:(512) 794-0100 Fax: (5 12) 794-8411 


(800) 433·34118 (U.S. and Canada) 

E-mail: lnfo@natinsl.com WWW: hllp://www.nalins t.com 


Circle 108 on Inqu iry Cnrd. 

216-4111·4091 A fa.: 216­ 419·4091 A http://www.lolech.com 
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Desktops • Industrial Computers 

• 85- 265VAC, -48VDC, 
+24VDC, +12VDC input 

• 70W- 350W output 
• 60KHz PWM control IC 
• 0- 55°C operating 
• MTBF > 20 years 

ICP ACQUIRE INC. 
CALL: 1-415-967-7168 
FAX: 415-428-1172 

C ircl e 90 on Inquiry C ord (RESELLERS: 91 ). 

PROTECT Your Customers with APPRO 
Fault Tolerant Industrial Computers 

• Full Line ol Rade Mount•. 1--==r~~- .- . 
Produeta. . l~ · 

• Systeml Configured To 
Yat.r SpeclflcatJonii~ t~ . . • CUS1om Chassis Marufactured 

~-4 

When You neec1 n 
1 . 

~r~,-(n-.-' www.appro .com l11 tern 11 tionul, Inc. 
E-M,\11 : lnfo@appro.com 

446 So<Jlh /\bbon AY'C.. Mllplw , CA 950JS• 800-927-5464 
PfDolCH AO IOQ1 Td l406)94 1-8100 • IA1 (4<1l) 941·811 1 

C ircl e 11 6 on Inquiry Card (RESELLERS : 11 7). 

Embedded PC 
Fits your applications 

and budget! ~ 
/scultPC 

3661486 Single 
Board Compl111lr 
withSVGMCO 
and moro ... 

• Ullra sma ll size 
(145mm t 102mm) 

• Supports all 4B6DX 
and5186 CPUs 

• LDcal-bus SVGM.CD 
lnter1ue 

• Mu/II-port RS-232 
and l llteme1 
communlcallon 

• Supports Solid Slate 
Disks 

• PC/1114 erpanslon 

Call Today far a Free Catalogue I 

U.S.A. 
Td: (408)522""606 r" (408)2'45-8268 
E·ma llllllOAdvllll~·USA.eottl 
11111111111111111 
TIMl86'2·2114:i87 886-2-2183875 
hllp:/JWww.lldv.lntech.mn.tw 
E-mlll. .MMntech.ccn\.IW 

C irclo 1 1 1 on Inqu iry C ard . 

Industrial Computers 

Industrial PC Solutions 


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 

C irc le 1 12 on Inquiry Card . 

PCI Modular Computers 
2 PCI, 1 ISA, & 1 CPU slots 

o 3.5" HOD & FOO drive bays 

o Individual power supply 

o 4 modules per rack enclosure 

~COMPUTERS ~KEYBOARDS 

~ENCLOSURES ~MONITORS 

PRINTERS 


CUSTOM DESIGNS 


Call for our Product Catalog 

CAl.1. TOLL FFIEE 

1-888-RECORTEC 
Fax: 1-408-734-2140 

e-mail: info@recortec.com 
www.recortec.com 

RECDRTEC 
1290 Lawrence Station Road 

Sunnyvale, CA 94089 
Ll'>IMoOaa-ct flocono<;,h:. 

C irc le 1 15 on Inquiry Card. 
MA Y 1997 BYTE ! 45 

1;m,7-1 1m1 ,. • 1 

!ff\ IDf. 0 .!1!·, .... .... 
j 

A large variety of 
SBCs in stock 

for fast delivery 

./ 486 TO PENTIUM PRO 

./ UP TO 200MHZ SPEEDS 

./ PCI SCSI INTERFACE 

./ E-IDE INTERFACE 

./ SVGA VIDEO OUTPUT 

./ DUAL SERIAL PORTS 

ISA & PCI BACKPLANES 

CALL TOLL FRE'E 

1-888-RECORTEC 
Fax: 1-408-734-2140 

e-mail: inlo@recortec.com 
www.recortec.com 

AECDATEC 
1290 Lawrence Station Road 

Sunnyvale, CA 94089 
-...• • ~-a-Cap. 

Circle l 14 on Inquiry C ard . 

http:www.recortec.com
mailto:inlo@recortec.com
http:www.recortec.com
mailto:info@recortec.com
mailto:lnfo@appro.com
http:www.appro.com


Industrial Computers Laptops a Notebooks 

Circle 11 B on Inquiry Cord (RESELLERS: 119) . 

ll.S.I\. Marie Rackmount Solutions 

Over40 models, siud from lU through 6U, 17'' to 

24" deep, plus r:ickmount switches, monitors up 

lo 20", & keybn.>rds with or without trackbJll•. 


TY. f>Rl , R M Sl . . 

n 
0 
8 

"O 
c 
~ 

Ill .... 
n 
0 

Tri-MAP lnlemalional, Inc. 8 
4569-A Lis Posita.!l Unad, Uvcnnore, CA 94550 

VOC: 510 447-2030 • PAX: 5111447-4559 • www.rackco.com 

Circlo 113 on Inqu iry Card . 

l et your "true colors shine through" 

when you advertise your 


computer products in the 


BIJTE 

HARDWARE/SOFTWARE SHOWCASE 


our popular, affordable, 

4-cotor advertising section ! 


For more information call your BYTE sa les 

representative (see listing, 


page 153) or fax 603-924-2683 
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http:www.rackco.com


http://www.calpc.com 
calpc@pnet.net 

Mass Storage • Miscellaneous Hardware 

Circle I 04 on Inquiry Card (RESELLERS: I 05) . 

Iseismic ProvenI 

9-Tra· 

900-468-0680 
www.qualata r.c om 

FAK: (818) 592-0116 
TEL: (810) 592·0061 

C irc le 103 on Inquiry Card . 

~QQ~~(F Is a vert ica lly lnl ogr 1lod doslgn 
and manufaclurtng compnny spocialli:ing in computer onclosuros, dl5k 
subsyslom onclosu ros and fully Integrated s ys lem s. 

\nduslrilll PC Enclosur 
1'owor PC Enciosuros 
Tower Drive Enclosures 
Raci< Sysloms 
Raci<mounl Accossorlos 
CPU Cards and D11cl<plane 
Rndonount Drtvo ond PC Endosu 
Industrial PS2 Powor Supplies 
Rodundant N • 1 Load Sharing Power Supplies 

rn811.'l!lllll1. 

Phone: 1-701- 56-5595 Fax; 1-702-356-6361 E m uil :lnfo@ •ligm:om 
lnlcrncl: hup:/fwww.sliger.com Posla l: 1385 Grq; S1.Su;10 1 IJI Spo1k• . NV X?4J I 

Circle 95 on Inquiry Card (RESELLERS: 96). 

Memory/Chips/Upgrades • Miscellaneous Hardware 

Direct Prices to the Public 
We will Beat any Advertised Price 

\II ''"'""'' 1- "'"""' \,. .. ,'\ c 01111 ·· \\ i1l1 \ 1.ilo·1i1111 · \\ ,111.1111• 

Mmnory 72 11in Hard Drives Vi1foo Corel~ 
EOO R50Mll $127 Mnlrox &149 

1132-60 $15 1.2(; II $159 Mys1iq11 r. $125 
2x32-60 $24 2.01; 11 $195 Diu3112Mll $H7 
,M2-60 $55 2.!iGll $215 
8x32-60 $119 :1.2Gll $259 

Modems 
CPU's Mother Boards 33.6 int fu lldutuIntel Only!!! 

586-7!i-:!OO Mltz $85 $69 
P-120Mhz $99 ln1rl VX 1t!O Chipsel, .U.6 inl. voir1•/fox 
l'-133Mhz 149 2!i(1kph carlw, $76 
l'-ISOMhz 199 

l'-IOOMhz $89 

2 2p on lml IDFllO CD-ROMS 

l'-166Mhz $279 

l'-200Mbz $339 
 Souncl Cards 8x inl. $M 

VlllllA 1<1 l'np $58 IOx inl. $102 P-Pro 1!10 S:i99 
P-Pro 200 $449 Sii :i2 l'np $89 12x int . $ 1()5 
P-200mmx $599 AW E M 1'1111 $169 16x inl . $ 169 

Over 1000 itoms in stock, check our cool w IM1il 
www.memory-online.com 

800-801-0087 

714-488-0177 Fax 714-488-0495 

MEMORY ON-LINE 
Office lloun1 M-F 7-5 PST• Snt 8-12 PST 

Circle 92 on Inquiry Card . 

'CALIFORNIA 
... pe PRODUCTS ~ 1-800-394-4122 

VISA & MasterCard accepted - Same day shipment! 
408-638-9460 - 205 Apollo Way - Hollister, CA 95023 

Circle 93 on Inquiry Cnrd 
(RESELLERS: 94) . MAY 1997 BY l E I 4 I 

http:www.memory-online.com
http:hup:/fwww.sliger.com


Multimedia/CD-ROM • Programmable Hardware Networking • Programmable Hardware 

Truly master your CDs! 
The Elms· Dvt· with Panorama+· 
CD-R Software puts you in control 0 r 
the CD creation process. Nir the 
first time, unatunded CO mastering 
of up to I00 CDs at a time will be 
quick and easy. Elms user-friendly 
sortware is armed with many 
powerful reatures like drag and drop. 
Choose from popular formats 
like Standard CO, Audio CO-DA , 
Mixed Mode CD or ISO Image lile. 
CO Mastering has ntwr been easier 
or more affordable. 

CALL NOW! 
(888)356-7385 

VISA 

visit us at www..elms.oom 

E"{M.s. 
CDs at your flngertlpsN 

Elms Systems Corp<>1ation 
2 Holland • hvine. CA 92618 
(7 14) 461-3200 
(714) 461-067 1 Fax 
Code: EPA0597-003 
Tr.u fcm.u-b rrm:un 1hc 11111l )(" rt )' 1.1f 1l1nr 
rcspa:1iu :­ uwucr'- () 111(17 , ·]mi Sr.nr.m'l 
U.i l'" r10n tiun . All 1 1 ~ 1 l u" 1iew.1vo.I. 11 ri tt.i 
arnl a r~"C"1 fk:1 t l rn1\ \UhJCC" I Ill d l ll UJCC' 

w1thHU1 n nu r r , 

• Multi1x>rt module can be llXlM awuy 
• Su1~x1rts Windows ITT. 95, 3.x, Osn., 

NctWnre. UN IX. DOS, U nu1 and 
mnny o1hc111 

• H10 I 211 serial pons per system 
• Speed up 10 460.RK bps 
• ll igh pcrfnnnuncc dual RISC CPUs 
• Pu11 modem slntus display each pon 
• Multipon module rack mooniublc 

Circlo 90 on Inqui ry Card (RESE LLERS: 99) . 

Circ lo 97 on Inquiry Card 

Embedded DOS 

Controllers at 8051 
Flash1/teJ' Use your PC 
development tools! No 
more crash and burn EPROM. 
• 2 Serial Ports • 8/10 MHz V-25 
• 24 Parallel 1/0 lines • 512K 11AM 
• 2 Timers • 256K/512K flash 
• 4 lnlerr upl Lines • X-ModcmTransfer 
• 8 Analog Inputs • includes DOS and utililies 

..jK 117icrosys~ems ~m~~~t1~J9 1ax 
lost cffec/1ve con/rollers for md11slry www.dsp.com/jkmicro 

l -800-699-MOXA 

Moxn Tochnolog lo s 
C) :X:. ./"'-.. 	 S24 Weddoll llrlYo,s..llD 1 Tel : (408) 734-2224 

Sunnyvnlo, CA 04089 Fax: (408) 734-IH2 
E·mnl : lrifoJiyto@room rom WWW: http1""-.mcxn.oom 

Circ lo 109 on Inquiry Card (RESELLERS : 110). 

•Easy lo program In Borland/ 
Microsoft CIC++ 

We have 20+ low Cost 16-bh Con1rol!er5 
whhAOC ,DAC,solenoid drlvors, relay, PC­
104, PCMCIA, LCD. DSPmollon control, 
10 UARTs. 100 I/Os. Cuslomer boards 
design. Savo time and money. 

frERN 216 F59-rd, Slit. UM.• 36"x2.3' A-Engine 
lmis, CA9.s616, USA 

• AM01UES.50~ I/Os, 111 2-bitADC Tel: 91 6-751-0180INC. 
• 3UARTs, 3llmers, 2PWM,Batt RTC Fax: 91 6-751-0181 

lem@netrom.oom
• c brary, DeYelopmefllkits http://www.lom.comc:mc• 

Circlo I 02 on Inquiry Curd. 	 Circ le 101 on Inquiry Card . 
1 411 OYIE MAY 	 1997 

http:http://www.lom.com
mailto:lem@netrom.oom
http:AM01UES.50
www.dsp.com/jkmicro


iq 

Internet Services 

Surprised 
at your 

' ' 

' Then coll VolueWeb todoy, the wo&l'i 
irost offorOOble web hosting service! 

........ 
C1111lrac1/ 

AJ.t "'-' ow ,.,.,., ,,,.,,... 

1-888·W,E,-H,O,S,T,·U, 

S11v1 110 When Yo 1.1 Rc911 1e1 Onl1Be ! • \'H'u'1,¥oli.rowe b.oe t • E·matl: ialc1 Yo lucwcb .nc t 

Circ le t 2 2 on Inquiry Card. 

Let your 
"true colors shine thrau 

when you advertise 'i 
computer products in 

•I 
HARDWARE/SOFTWARE 

SHOWCASE 
our popular, affordabl 

4-color advertising s~a 

For more information call 
your BYTE sales repreaentat 

(see listing, page 168) or 
fax 603·924-2883 

On-Line Services • Programmable Hardware 

High perIormante web hosting 

at low perIormante prites 

~ 

High performance web hosting doesn't have to cost more. 
Our web hosting plans give you the fastest network and server 
technology. wi th a comprehensive set of features-including 
Fronlrage•• e>Ctensions, domain registra tion, CGI script ing support, 
POP 3, unlirnitcd FTP updates. and more-a ll at rates that are 
competit ive wi th even the bargain providers . 

All Hiway hosting plans feature multiple fiber optic T3 Internet 
connections, fast Silicon Graphics servers, and industrial strength 
Gsco routers 

To have your si te hosted by KnwayHiway, hop on over to 
www.hway.notlby. or rail us Technologies 

'"'~u..uac.•M11HC11JrwGat 800-339-HWAY. We're the 
worldwide leader in (800) 339-HWAVprofessional web hosting, 
serving over 20,000 domains. (561) 989·8574 

flffordably. htl pJ/www. hway.net/by 

C ircl e 120 on Inquiry Cord (RESELLERS: 12 1 ). 

Control 
Practically
Anything. 
from SZ 

For immediarc infonn:nion, use our 24-Hour Au10F/\X. 
Call 916.753.0618 from your PAX. ll.cqucs1cacalog118. 

Circle 100 on Inquiry Card . 
Mi\Y 199 7 BYI£ 14 9 

www.hway.notlby


--
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THE BUYER'S MART is a unique typewritten copy.2"x1 1/11" ad approximately 2 monlhs prior to issue • 
classified section organized by can include headline (23 characters date. For example: November issue 
prOduct category to h!llp readets 
locate supP.licrs. Ads may have inquiry 
numbc<s to aid readers requesting 
information from advcr1isers. 
AD FORMAT: Each ad will be 
designed and typeset by BYTE. Do 
NOT send logos or camera· ready 
ar1work. Advcr1isers should furnish 

,, "'
• 

..... 

maximum) descriptive text (300 
characters is the max1mu rocom· 
m nded) plus company n~e. 
address, telephone and fox number. 
2"x2 5/1

11 ad has more space Jo 
descriptive !ext (850 characters is 
tho maximum recommended). 
DEADLINE: Ad copy is due 

closes on Septemb11,r 15. Send your 
c9py and mentto: 
Tti.E8 ti 1 ~!ART, BYTE 
Ma11aZino, 1Phoenix Mill Lano, 
Peterborough, NH 03456. For more 
informolion please call M!.lrk St no in 
BYTE sales at 603-924-2638 or 
FAX 0 • 4 ·2683. 

I nd $820 $790 $690 
2'x l /," 2nd 1SSUC " 660 

3 nds/issuo • 620 

t ad $1,640 $1,680 $ 1,380 
2"12'/1" 2 nds/iss o • t, 320 

3 od!llinuuo " 1,260 
•••••• ..COLOR - Add$100••••••••• I' 

BAR CODE 

Bar Code Headquarters 
• Complete Bar Code Readers from $299 

• Portable Bar Code Readers from $759 

• Laser Gun Readors from $549 

• Cordless Scanners lrom $595 

• Two way RF Term inal - $1095 

• Bar Code labeling Software for 

Windows - $295 DOS Version - $279 

• Bar Code Fonts for Windows/Mac· $199 

• Direct from Manufacturer 

Worthington Data Solutions 
800-345-4220 

Phone: 408-458-9938 • Fax: 408-458-9964 

In UK call 0800 293 213 


In France call 0800 90 65 47 

In Germany call 0130 8150 84 


Rest of Europe call 3531 6614 566 


Circuit Design Software for Windows 
Ensy·ICHJSO schomallC onlly. PCB design. and simu· 
lalion soltwaro. starl ing a l $149 each. Complolo 
PCB pad<ago wilh schematics, allloroute<, and ~iy­
out to< 2-laye< circurt boards. $399. Enhancod vor· 
sioo with autoplacomont. lllOfO symbol libraries, and 
up to 16 layera, $649,CAM file outputs. 

Mental Automation, Inc. 
54 I5 1:llllh f'lllco. SE. l)<jl<JVuo WA 00000 

(206) 641 ·2141 FAX (206) 649-0767 BBS (208) 64 I ·2846 

htlp:J/www.mentala.com/ 

Inquiry 381. 

CAD/CAM 

CONTOURING MOTION CONTROL 
F~~~~~~RTI $249 

VERSION 3 VISA/MC 
• Coo\rols up IO lh •lelp molOB Arullano<>Wy 

- Unoal and CiraAal Intorpcl.llion. 

• N<M ie.th>-os IO oa:ommorlato m.t<hine conll1ll 

- EAsy-l<HJSOdrMce-.~-· 

• CAD-CAM ln!Alfboo &MWlle.Capoq""·1'12 .,,...,., ....Ability Systems -.... F1..i!001 12 151 r.67.m! 

hl lpJ/'www.abil 1~tems.com FAX: 121s1 risHe1s 

nqulry 382. 

TG-CAD Professional v.6.0 

CAD Solutions Software 


fl 16&32 bil CiCH Windows 95, Win NT & Win 3.1 

CAD DevelopersKit The bcsl inCAD/CAM soltwaro 


kits. Free Demo and Technical Paper. 

Call 800·635·7760 or Fax 972-423-7288 or 


httpJ/www.disksoll.com or E·man 

disksoltftix.netcom.comor BBS 972·881 ·9322 


Old SaltJnre. Inc. \CDs Mutfl"Ylld., Pl>nc, IX USA l!O'l< 

CD-ROM 

CD ROM, Inc. 
CD-ROM, DVD, CD-A, Media, Towers, 

Jukeboxes, Titles & Produclion Services 
CD-ROM Data Compression: CRl-X3 
INC 500 Company, Eslablished 1988 
303-384-3922 FAX 303-384-3926 

http://www.cdrominc.com 
Inquiry 384. 

'~-. 

CD-ROMS 
Wlndowd5.cam l!... _, - .. 135 DO 
~o1-.... ..-.sscm· -....11wso......n5odiall 

UH~~°"='.'~W:.~%...:0n INooa .... $11.50 
UHUXToclbCL ...... .. . ... . .... .. . ........ $4.IDO 

lncilln 0 co Sci oM 600 f'JQe r.t.nu>I 
UNIAX ,.. , , .... ,... ... , . , . . . .. , • , , • , . , . , , ,.. ,•. , • . •• $IO DO 

lilol1ccrlllioll l1HUXI 

~~~MQi,ji,:j1j,iib..ii!.Wr',j,'}SCit1nw.i~ DO 
Sl.wl.vd1 . . . . . . , .. . .... , . . . . . . SJO DO 

OOrnr<Uc lrd 11\cmilioNJ ~ .und.IJd'I 
-1--1 ...... ' . 135001-..-,.-"'....i_ ..o_
-1--Z......... . . , ..... DS DO 

w.!t.':l!:J:.~ ~ .rirn-.i~. "'° ~ . '. 115 00 
Pttl\t 11>1 r•Sl1'mg lor 005, WlH. UAC,~ .nl NT tnlcr LINUX 

1100-TIF ... LINUX. l llO'l. IArllll C<lnP>lilkCUI . "" llHUX . . •moo 
VllUAI O.tlc Tool• . . . ,. . . ... ,.. ..... . . .... . . ,. ... .. .. . . $15.DO 


1ei.,.,_,11111sn !dticl llllm*. ......W&rol'mlWl-
Koftfl Nimnr11 Tools CD-ffOU . . . .. . . . . . .... SJ5 00 

IDOis lrd Ill- lo< Nowl N<1w>11! 
Wlnolta CD-llOll Set . . . . . . . . . . . . . ......... 135 DO 

SNrrwwtlOl-3 1. NT >.,.,95 

~~~~,jdmQjiii.U·~ p.;-~. . SJODO 
l>ls & lary-. 

-.....1nilb-1. ..... . .. 13995 _ ...ol-Amftanll"U 
Piion: Oron I 800 800-{(; ll Wll"•PI 
faJ Or<bs •I !>i'll!l26-957J MC. VISAU/llU 
in!ll'llCH , I 51!)~1l5l.5 
Wob Ont111: www.l1foma1lc.com [ ·m:ifl o1cb'sfMlllllllOic.can 
ln lcil\lagic 11gso1u1wy aa, nog11111 , AZ saoo1 

Inquiry 385. 

WALNUT CREEK CDROM 
FnlBSO 2.21\ocksolid Be1keley URlxlor PC w/src. 

2disc u t. my install, 6 mo up<lales .............................$39.!15 
LIM1 lllawan • 4Ilise sot. Slxiw>rc oo •omcw.• release 
by PalJlct Voll.trdllll,I lnlt!ttl's lm<l1! -··. --·---S39.95 
Clea llS W11140WI 2 dlsc sot. 13001Windows programs. 

i;imes. dri'lm. tents. shels. m. lndexos In Germar.' 
ll>lbnifrrncMnoa.NJapaneu Owr up<J.llts...........U9.95 

liobbn DS/2 G50 MB Fr otJS/11.r....aro ~rrvers . •PP~. 
etc. OS/2 MJQ's product cl llie yurl 6 rnc updalos ....$29.95 

Slmlol MSDOS. 2dius, premier ln1omol lcdmlcal. 
p1o0ramrnlll\l f1flt/S l~rew>ro ........................ ....•. ... ..$29.95 

Black hlwll - NcwWm. 95 st..rewaro col locUon............$29.95 
l•l•nlll l•I• 13,400 docs. FAGs, IACs, g IEN s ···-·-···-·-S3U5 
llnk Wortuio, Ml!Slc PIDt;I.• MIDI, Cl<mM, olC .. .. ..........$39.95 
1'11)td G lt1M11 560 t "'"'1-road WOlb cl litmturL 

EICll !1oc11mon1 Is In J.SCll lorJNIIUl -····-·--·---S39.95 
Sdt1llillc Ullnly T<dncal s.IWNJto. llOSM'i 9.95 
POv.ll'f floy·lndng lm3Qes. SIC, !loalrntnUllOn --S3U5 
70• titlu about Windows 95 & "1. Garno<, Id, Pttl. ORZ! 
111111 Radio. Music, fonts. Roya!ly-lree muoes 

Call lor your FREE catalog today! 
All o•r products ban a lllll Ylll UftlODdlUOllll tlllillllltl 

1·800·786-9907 

~04 1 Pike Une. Sle0-215, Concor~. CA 94 520 


+1-510-674-0713 VliaMCIAMEi, fu : +H1H74-0821 

ordtrrikdrvm.e11m h1tll ~tnw. C11rvm . com/ 


DATA RECOVERY~",__~~~~~~~~--. 
We Can Save It! 

All Platforms - All Storage Devices 
Proprielary techniques so advanced we 

rescue dala others simply abandon. 

DRIVESAVERS 
Restoring data since 1985

11 
1-800-440-1904 

4 15-083-4232 

Inquiry 387. 

• 
Don't pay lhouaanda of Dollars! Download our 


DO· IT-YOURSELF 

Data Recovery Software 


TIRAMISU. 
Wo suppot1 005, WINDOWS, NOYEll !lrd ITTFS I.. •Y"IC<M 

h11p11www llfllllu doluser-<:gl-bin/rllCOYCry 
hUp1/oorwoold.~oorvo comtlxlmopagoo/data._rnoowry 

Ematl: 10 U 57. 1447 0r:ompusoMILOm 

The Virtual Oat.a Recovery Company 

Inquiry 388. 

Data Recovery Service 
From one of Europo'll lmgosl disk drive manultlclumm 

• 24 hoot. 7 dtly hoUino 
• Dain promptly rostorod and roturnod 
• Baspoko. axpotr sel'Yice 
• No fix. no loo 

Coll now : +44(0)1705 443283 or (0)374 136170 
On-Uno lnlormnllon : www.xymtox.com 

Xyratex 

Inquiry 389. 

DATA/DISK CONVERSION 

CONVERSION/DUPLICATION 
Tape: 4MM, OIC, 8MM. OLT. 9-trk. 3480/90/90E 
Disk: 3", 3•1,· , 5'1• ,8" CO·AOM 

1·800·357-6250 
Shaffstall Corporation 31 7-842-2077 
7901 East BOlh Street Ftur 317-842-8294 
Indianapolis IN 46256 salos@shallslall .com 
Since 1973 htlp:/lwww.shallstalf.com 

EDUCATION 
S.S. & M .S. In COMPUTER SCIENCE 

TOO Americ3n °""""" For ~ Sdonoo> -.. an ,,... 
dopCtl homo C\ucly proomm IO oam ~ Oochoior al Soonce 
n l homo. D.S. .subjocts covored are; MS/DOS, OASIC, 
J¥.SCAL C, C·t +, Oi'.1lo Filo Pracossing, Data S lrud u rtJI A 
Oporntlng Sy ::i loma. •A .S. program inc.ludo• 1ubjoc11 In 
Sofrwaro Englnoo1fng anct ArtillclaJ lntolligooco. Ao.a nod 
Using V/nJQ#s ,,,,.._bl-A >v:il.>lilo. Atx:rodlod M<wrb<lr : 
Wotld A.ssoa.>toon ol UfWO""""' and Collogos. 

AMERICAN INST. for COMPUTER SCIENCES 
2101-llY~ .lft. , Wlo2!l0,~Al.3£20S 

1-800-767·2427 1·20S-323-6191 

I 

ii 

• 

r 

= 

Inquiry 383. Inquiry 386, .. I... I 
I fUI BYT E Mii Y 1 !I !l 7 
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http:htlp:/lwww.shallstalf.com
mailto:salos@shallslall.com
http:www.xymtox.com
http:h1tll~tnw.C11rvm.com
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www.acrusoft.com 

Your Resource for Imaging 

FAX (508) 898-9662 

FREE INTERNET 
Free PPP, Get On-Line lmmedialely. Telnel 
to olher BBS's. Su rt 1he World Wide Web, 

THE BUYER'S MART A DIRECTORY OF PRODUCTS AND SERVICES 

HARDWARE PROGRAMMERS' TOOLS 	 SECURITY 

Pre-Owned Eledronics, Incni 
THE Independent Provldor, serving the Dealer, 


Professional, Corporalo, Government, and 

Educational Buyer since 1985. 


APPLE 11• & MACINTOSH• 

SYSTEMS • PARTS• EXCHANGE REPAIRS 


Cal/fora Catalog...800-274-5343 
Ottlce: 617-nB-4600. FAX: 617-nB-4848 

125 MIDDLESEX TURNPIKE • BEDFORD. MA 01730 

Inquiry 390. .... 

HEWLITT·PACK.ARD 
Buy- Sell - Trade 

II LasorJel ColorPro Desk.Jet 
DrattPro AUlJ(IOdWritcr DraltMaster 
Eloctrostalic Plotters Design.Jet 

We apedalize in Demo & Refurbished Equiement 

HP 9000 Workstations end Vectras also avarlablo. 


Ted Dasher & Associates 

4 1 t7 Socond M o., S . lllrmlnghom. Al 35222 


Phone: (205) 591-4747 Fftl: (205) 591-1108 

(600) 63&-lllJJ E-moll: ...101Cldasher.com 


I 

'I 

Inquiry 391 . 


INTERNET PRESENCE 


" Virtual Web Hosting - T3 Connection!" 

www.YourName.com 
$19.97/mo. 

(800) 808-9241 I FREE "we b" Page 

http://PICK.NET RESELLERS Welcome 

Inquiry 392. 

MEMORY 

C.A.T. 
Computer Advancing Technologies, Corp. 


Wtdesalo RAM 10 U>o Putlic 

1-888-495-8404 (Toll Free) 


RAM: ~m: CPU"1; Hard OriYes 

Vodoo Card: Modeml; ond Accessories. 


Custom-Built S)'OIO!nS A...a.1ble 

For today.. prlcos chock out oor Web page 


http://CAT.gotor.net 

C.A.T. 4445 S.W.:J.Slhlormoo • t 20.Galnos..,;ue, FL32008 

Phono: 352"33s-4042 FAX: 352-335-8685 

Wo accop' alt ma)ot crod11 cnrds. 

Inquiry 393. 

LANWatchq:) 
Network Prolocol Analyzor moro1orn lmlfic In real 
limo. Grcal IOOl lor Ne1work Mminlstmrors, 
Nolwork Applicalion/Prolocol Oovolopcrs, and 
Support/CA pe1sonnel. Parsor oourco is Included. 

Sottware-based • Easily Portable 
Now just $6951 

hnp:Jlwww. GlleSSVoO<k.Com lnlo 0 Gues.swor1<.Com 
Precision Guesswork, Inc. 

508-887-6570 (phOne) 500.a87·6552 (tax) 

Inquiry 394. 


PROGRAMMERS' TOOLS 


CONTI .ACT AND COIPOUIE DEVELOPERS 
~Tlll (~~ Co.Ofi Orn"'''" P111..trru) ... ... $24 .95 
Stflftl."" N9ClA:;s (VB Cu5TtlM Q)H1 ().As(.cs l- .. ~g.95 

=:,.,~~o..~Jsi:·Toc.:1·::: :::: ~: 
RouJoN IVB-....,.~T l -·---···-·- ··· $<9Jl5 
PIOTI"' ~~~,.J.... . . .. . s.G.95-N (Euc:nooo......._~ ..•..• $4.,90 
().ol N (PIM)• . • • . • • • • " • • • • • • • • • • • • • • • • • $2.... 
~~1111 (&.u:mote ec...cJU} •••••• $CALL 

ThtM 1l::lil* '11@1'8 dewkJpad IOt anelttfuMd by~~ 
=-~~'l'llOfX. Eatn~ptQf1t. Ser.rca Code 

KIHETISYS, INC. l-800-799-71 tS Fnx 847-835-8950 

Inquiry 395. 

High-Speed xBASE Engine... 

For c. C++. VB. Dolphl and Javn programmers. Gol 

mul l l·user rompatlbllity with FoxPro, Cllppor ond 

dBASE Illes. CodeBoso Is portable between DOS, 

Windows. UNIX. Mac and OS/21 Includes unlimited 

cllenVserver. AciiveX ronlr~s & visual report wrllorl 


FREE 30 day test drivel 

Coll Sequiter Software Inc. for details 

or visil us on the web al www.sequiter.com 


Phone 403 437-2410 FAX 403 436·2999 


Inquiry 396. 
'- I 

= 
YEAR 2000 

Wooied abollt dates? 

zcoBwil hlMp. 


zcoB anaJyzas COOOL programs. 

ZCOB traces dale usage. 

lndMdual Computer $50 
Corporalo l.iconsa $250 
Maooa/ $10 

ZCOB • Box 12238 Lexi ngton KY 40581 -2238 

Inquiry 397. 
- ­ ..· 

SECURITY 

THE ULTIMATE SOFTWARE SECURITY 
e STOPCOPY lrunlfy - UNCOPIABLE OOllY protection 

e STOPVIEW sol1wnre oncrypllon 

• NETLIMIT notworlc lk:onto moto~ng 

e DOS. Windows (3 . ~. 05. NT] , Mnc, 0512, support 

• 	MoctiJne Tie, lnloroo1Pro10cilon. CD·AOM Protedioo, 

Sorli1llzallon. Data & ExOQJllon Umila1loo, Aogi>lm1ion, 
Romola Aulh&ollcatlon. Concurroot User Llmi1a1Jon 

• Our products oostroy ~LL o1 our """"°111lon 
BBi Computer Systems, Inc. 


14105 Hon1l>ge Lll>e. SitlCt Spmg. I.ID 20006 

IRll/lllHUJ • *''11t-m 4 • S01111Hlll4 • FAZ: 3tt-7M5 


E·nllil: lilft~l lr:o.... • Wll: bllr./lm.llla-<Olll 


Inquiry 398. -
CRYPKH rnnWAR( ucrnSING SYSHM 

"Sollware Prclectlon withNO h1rilwlte lock a11d NO dist ktf 
CrypKey is sol!W111 copr prolocllon lhil ft: 

• cornplel'1'/ StttJre lrom 1rr1 disk COP\' prOIJram 
• perled for CO-ROM or OnERHO dlslrlbuliolll 
• cos1ellectrv1!, r&r lriendly.•lld t 00% 1umnlnd 

10 sallSly! 
CrypKey can lmnu 1our 1otlwu111111: 

• upsell options ond IHel1 ol your sollware 
• lea11 or demo your sollware by runs or lime 
• 1n1bl 1or up grad• your customers lnstont11 
by phone. In or E·m11t l 

Ntw l unique Ready· To· fry lea1U1e upon lnslJll allows t lrlll 
period only p<r CUS10tn01. Howl unique Ado·On leitute ·add 
more options, lettls, runs or 11m11 10 e.dsUnQ ~. Hnr I 
Cry,Ktr lnlUJll;i<o!edS 10 l\lS! 5 min !IS wttll nt IOmt 
Codi Cbl~IH-
CripKey Is romplet!I( romiut>blt wllh Ms-OOS. MS-Willdaws 
3.x. Wln32s, Win95, Wil1951111'AT·J2. Wln Hr, and 11111\1111 
ne1wori ll <Bntu on all /lovoll and Mlcrosofl operating system 
b.lsod ne™>rl.s. 

CrypKey lns1ant Is Ready-To-Try. 

Fl1EE tor 30 days on our web site: 


http1twww.kenonic.com/crypkey.hlm 

Kenonic Controls Lid. Calgary,Canada 


(41131 BHZDO • fir (IOll 2~1-6201 


mTEANET: crypkey@kenonic.com 

Inquiry 399. 
•. ­

CRYPTO·BOX™ locks In your profits!
The Marx CRYPTO·BOX Is thoresult ot 10 years 
experierK:jO in ef11ctln 1oflwsr1 protoctlon. 
• 	microprocessor controls ID codes. memory, dyllJmic 

atoor1tllm and high speed d.lla encryption 
• rffllOle acx:ess 10 passworcls and counters 
• llo.:Jtlno license coolrol In l LAN wilh a si1111le key 

MARX lnte matlonal, Inc. 
404.:i.r:::;."Oi~~M~~/NAIT~~~::-0160 

Vls ll us on the we b: www. mar1 .com 

Inquiry 400. 

KEY-LOK UTM SECURITY 
Software Pil'BCI' Proven!lon - SuMr.11 14 years proves 
ellec1Mlness. Actlw nlgortlhm, programmalllo memory. 
counlors, da ta control, romole upda1e. No ID on dovico. 

Low pric!~0(~~ ~~G~:,"di for 5).1
Also. ACCESS COffl1lOL ryuoms and d$lc dlf.&'tys...,, LOCKS 

MICROCOMPUTER APPLICATIONS, DIC. 
3167 E. 01oro Cin:le, U1tle!On, CO 50122 


hnp:i/ www.keylok.com 

H!00-453-9565 (303) nl>-1917 FAX: 1303) 770-t863 


Inquiry 401 . 

SIMULATION SOFTWARE 

Analog/Digital Simulation I I 
• Wlncloorl, NT, OOS • Model Ubralln, RF, ­
• Power Mac. Mac:lntoah • More Th.an 5000 part.I 
• l.s.oc.4 RNI Time SPICE • Waveloml Analysla 
• lllxod II- Slm<rlotlon • Full SPICE pn>gromo 
• Schem.oUc Entry 1t.rllng 11 195. Comple .. 
• New AHDL Modeling Kiili 1y11oma, $595-$2595 

P.O. Box 710 San Podro, CA 00733-0710 
1 tu ft

(310)~710, FAX /3 10)833-9658 In $0 
Call lot yoor Ftoo Demo ood lnlotmam kil 

Inquiry 402. 


SOFTWARE PACKAGING 


MANUALS ON DEMAND 
600 dpl i n o1 C1.ay 1 - A. s low a1 2 c: lsuigo 

BUY JUST WHAT YOU NEED - CONSERVE CAS>~ 

...FREE CATALOG-•• 
Software bol(OS Laser labels 15e Mallors 


Everything you need to sell you r sottwnro 


Hice & Associates 

8586 Mon..,_ Or .• WM1 COO.let, OH 45069 


Phone/Fax: 513-n~79n 


Inquiry 403. 

SOFTWARE/GRAPHICS 

Become an 

Imaging Expert! 

AccuSofI On Line 

FREE lmegeGear™ Demo 
lnteraclive Product Info 

Glossary of Imaging Terms 

AccuSoft Corporation
II 

(800) 741 ·7130 
TEL(508) 898-2nO 

Two We.stberougr1Business Parle 
We.slborough, MA 015B1 USA 

Inquiry 404. 

WINDOWS 

28.Bk modems 

BYTE I S i 

1·914·346·1777 
All You P:ly For Is Tho Call 

M Y 1997 

Inquiry 405. 

http:www.keylok.com
mailto:crypkey@kenonic.com
http:www.sequiter.com
http:Gues.swor1<.Com
http:GlleSSVoO<k.Com
http:http://CAT.gotor.net
http:http://PICK.NET
http:www.YourName.com
http:101Cldasher.com
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12J AflOOE SYSTEMSINC , 5 800-388 088J 
ltl f ,3708 
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AMERICAN ADVANTECH 144 800·800-6880 
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CONVERSION 
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APPl.E COMPUTER INC 29 408·008· 1010 

111·117 Al'l'RO INTERNATIONAi. INC 145 800·027·6 4 64 

204 AlllECON 74 800·USAAlllE 

111-lU AllTMEDIA 95 +888·2·178 58! 0 

B 
DYTEJOBPIET 22 

DYTESUBMESSAGE 22 

c 
IJ.94 	 CAl.ffORNIAPCPROOUCTSINC 147 800·30H l 2' 

CO MPAQ 24·25 

COMPUTER OOOK llNAI 614-1 50·3666 
CLUB 

COMPUTER BOOK 
Cl.UO 

203 COMPUTER OISCOU m· 1$-17 
WAAEHOUSE 

Ill COMPIJTERl.ANE INC 131 800·526-3'182 

121 COREL 23 6t 3-n a-092a 

" " 30 80 

130·131 CSSL.AOS 50 BOO·BSM OBO 

117·111 GIL 91 503·046·3'133 
Otl 10 

132·133 	CYDEXCOMPUTER 61 WG-430·4 000 
PllODUGTS CORP 

D 
DATA COMM UNIO.TIQNS HI 212·5 t1·413J 

DEUCOMPUTERCORP cv-cvi 8DCH 5B sn7 

DEU COMPUTER CORP CVll 800·433 •3'105 

DEU COMPUTER CORP CVlll B00-071l·3355 

DElLCOMPiHER CV·CV1 B00-316'3JS!l 
CO RP IF I000) 

DEUCOMPUTER cvu 888·379-3355 
CORP(FIOOO) 


DEUCOMP\JIER CVlll 800-938-4207 

CORP (FIOOO) 


DELL COMPUTER CORP HNA 2 800-545-3609 

UMU OEIJEC m 800 DELTEC-1 

166-167 DISTiii CT CORPO RATION ,,, 408·366-8933 

351·3!>2 DISTRIBUTEOPllOCESSING llE 4 07-831> 5522 
TECH 

175 OR. SOLOMmrs SOFTW/..nE II 800·961).7400 
TECH •~.d 187 

E 
91-99 	 ELMSSYSTEMSCORPORATION 141 888.J56·7385 

F 
136 FAIRCOMCORPORATION 1H 573·.US-6833 

356 AELDWORKS UC 

UM II AR ST SOURCE INll. 137 714-448·7750 

190 FOREFRONTDIRECTINC 135 800·4?5·5831 

176 FOITTRESGIWID 112 800·33 1-0372 
CORPOHATION 

G 
161 GLOBETROTTER 71 408·370.2800 

SOFTWARE INC 

11Mt2 GRANITEo+GITAl Ill SllH? l -6442 

IS·MIS GRJFANTECHNOIDOIES 130 BOQ.988·6571! 

H 
120·121 HIWAYTECltNOLOGIES 141 800·339·HWAY 

10·91 ICPACOUIRE , 45 868-818·6188 

137 INTEGRIX INC 111 800-300-8288 

IOI IOTECH 144 216·4311-4091 

J 
lf-17 JWSENTOOl.S 144 800-426- 1194 

depl 054 

102 	 JK MICROSYSTEMS 141 610·238·1151 

K 
Kil.A 144 303·444-7737 

KIL.A 146 303·444-7737 

KIL.A 141 303"44-7737 

131·131 KINGSTON MEMORY • ·• 888·435-5439 

353 KINGSTOli 'iETWORKING 11 G ll00-337·71l39 

140-141 KINGSTON STORAGE H 800-43S-5451 

L 
113·194 LA TRADE 140 310·539·58H" 

363-364 lOTUS DEVELOPMENT 12-13 800-828·1088 
1t<1CO BJ 

M 
MEMORY ON-LINE 147 114-48B-0471 

311 ·362 MICRO 2000 llJ.K 818-547-03117 •• 

MICRO HITERNAnONlll. INC 141 

160 	 MICRON ELECTRONICS CIH 800-362·7306 

MICRON ELECTRONICS 800-486-:1059 

MICROSOFT CORPORATION 

MICROSTA!l lAOORAlORIES 144 

MICROWAY 17 508-746-7341 

109·1 10 MOXAlECHNOLOGIES 141 800-690-MOXA 
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113 TR~JMP I NTERllATIONAl l 

v 
122 VAWEWEB 

201-202 VCOMMUNICATIONS 

84 l'IDEXINC 
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53 
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Lori Silverstein, Notional Advertising Director. 921 East wind Drive, Suite 118, Westerville, OH 43081, 


Tel: (614) 899-4908, Fox: (6 I4) 899-4999, /orisf@mcgraw-fl ill.com 
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CT, MA. ME, NH, NY, RI, VT, 

On1ario, Canada, Eastern Clnada 

John Fcrraro (617) 860-6221, 

(212) 512-2555 
jferr.iro@mcgraw-hill.com 
The McGraw-Hill Companies 
24 Hartwell Avenue 
l.c=xington, MA 0217J 
FAX: (617) 860-6307 

SOUTHWEST, ROCKY MOUNTAIN 
Al AR, LA. MS, OK, TN, TX 
lkrl Panganiban (214) 688-5165 
bertpang @mcgraw-hill.com 
Chrissy Copple (214) 688-5171 
ccopple@mcgraw-hill.com 
The McGraw-Hill Companies 
Mockingbird Towers 
Ste. 1104E 
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Dallas, TX 75247-6913 
FAX:(214) 688-5167 
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Neil Helms(404) 843-4777 
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Paul Franchak (614) 099-4912 
franchak@mcgruw-hlll.com 
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AK, Northern CA. HI, ID, MT, OR. 
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Western Canada 
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lfnrrcll@mcgraw-hill.com 
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San Mateo, CA 9440J 
FAX: (415) 513-6867 
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EDITORIAL INDEX 

For more information on any of the companies covered in art icles, 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 articleor section in which the company name appea rs. 
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1009 Businoss Applications 

Performance 156 
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Cambridge Technology 
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Hardware 


PREVIEW 

Superscript 66oPlus 	 NEC Technologies, Inc. 


Itasca, IL
$349 
800·632·4636 
630·775·7900Circle978 


on Inquiry Card. fax: 630·775·7901 

hllp://www.nec.com 


NEC's High-Quality, 

Low-Maintenance Laser Printer 


Prices forhigh-qualitylaserprinterscontinue to drop. NEC's Win· 
dows-only SuperScript.660Plua provides crisp 600· by 600· 

dpi printing, a speedy &ppm eng\ne, and otherappealing features 
that make it suitable for home-office and generaf·busjneBS use-at 
an affordable price of about $350. 

The SuperScript 660Plus produces rich text and graphics out· 
put.The printer's software driverletsyou a~dwatermarksand graph· 
ical overlays or put multiple document pagea on a single printed 
page.The included Sdlutions CO offers useful SOHO software for 
creating business forms and products. NEC even throws in a print· 
er cable, a rarity among printer vendors. 

Laser prinll!rs are generally easyto set up these days, but NEC's 
Quick Install guide reduces even further the Ukelihood of installa· 
tionwoes. Despite strong competition at theentl)'level of the laser 
printer marlcet, the SuperScript 660Plus's quality and features­
plus its low price of $S49-make the unit worthwhile. Highly rec· 
ommended. -Jon pepper 

Add-Ins 

Upgrade Your 
SparcStation 5 

BASED ON FUJITSU MICROELECTRONICS' 
170-MHzTurboSparc processor, the 
Crescendo ST ($1995) boosts your 
SparcStation S's performance by as 
much as twofold to threefold. The 
upgrade module, which replaces 
the SparcStation S's original pro­
cesso r, also adds up to 1MB ofsec­
ondary cache and has a power­
managcmcnt facility, which shuts 
down the CPU during idle periods. 
Contact: Opus Systems, 
C11perti110, CA, 
408-342-1060; 
htt/1://1t1ww.opus.co111. 
Circle 979 on Inquiry Card. 

Communications 

DSVD Modem Cards 

Wm1rHEBABY TIGER-288R ANO TIGER­
288R modem cards, you can share 
applications and data files while 
talking on the same telephone 
line. Designed for PCs running Win­
dows 3.1 or 95, the Baby Tiger-288R 
($229) includes a 28.8-Kbps mo­
dem, 14.4-Kbps fax capability, and 
a full-duplex speakerphone. The 
card supports multiple voice mail­
boxes, caller ID, speed dialing, 
phone-book dialing, call and fax 
forwarding, and paging.The Tiger­
28BR ($269) has the same features 
11lus 8-/16-blt sound record and 
11layback, a joystick port, a micro­
phone port, a speaker-line-out 
port, and an IDE CD-ROM interface. 
Co11/act: Shark M11lti111edia, 
Ille., Santa Clara, CA, 
408-987-5400; 
lit t(J: /lwww.sharkmm.com. 
Circle 980 on Inquiry Card. 

Internet Access 
Through a LAN 

A llAROWARE AND SOFTWARE PRODUCT, 

Team Internet (base model, about 
$149S) gives up to 60 users simul­
taneous access to the Internet over 
a single dial-up line or a dedicat­
ed line to an ISP. You connect !he 
Team Internet hardware unit to 

your LAN using the built- in Ether­
net port, plug an analog or ISDN 
phone line into the back, and run 
the Web browser-based adminis­
tration utility from any PC on the 
LAN. The product works in popular 
LAN environments, including Net­
Ware 3.x and 4.x, Windows NT and 
95, Windows for Workgroups, Mac 
OS, and Unix. 
Co11tacl: Apexx Tech110/ogy, 
Inc., Boise, JD, 800-767-4858 
or 208-336-9400; 
http://ww1t1.apexxtech.co11r. 
Circle 981 on Inquiry Card. 

PC Card 28.B-Kbps 
Fax Modems for 
Mobile Computers 

MGV MEMORY'S 28.8-KBPS ($169) ANO 

33.6-Kbps ($198; cellular-ready 
version, $219) PC Card modems 
feature V.42bis data compression 
and V.42 error correction, 14.4­
Kbps send-and-receive fax trans­
mission, low-powerstandby mode, 
and hot-swapping capability. 
Cotl/act: MGVMemory, 
Irvi11e, CA, 800-440-4648 or 
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What's New IHardware 

7 J.1-453-1965; http:// 
1Vl/Jl/J.111gvgTDup.w111. 
Circle 982 on Inquiry Card. 

Data Acquisition 

Portable Scope- Ut ility 
Systems 

Fon llP l'LIC/\l lONS SUC ll /IS llEllL- TIME 

monitoring (oscilloscope mode), 
data acquisition, amt rapid record 
(burs t mode), the EZ-View-SA{l 2­
bi t version, $149; 16-bit version, 
$199) includes gain adjustments; 
bias offsets; scale selection; sam­
pling-ra le and run-time selection; 
and channel-labeling, triggering, 
auto-sca ling, and remote-start 
op tions. You simply connect the 
cable to your DOS-based PC's print­
er port and insert the floppy disk. 

Co11t11ct: Mid-At/1111tic Sys­
tems Co., Fe11to11, Ml, 
ii 10-750-4 140. 

Circle 984 on Inquiry Card. 


A/D Board 
for the PCJ Bus 

CllP/\BLE OF PERFORMING 111 S/\Mf' LI NG 

rates UJ> to 500 million samplesper 
second, the CompuScope8500/PCI 
($6995) includes up to 2 mega­
sa mples of on-board memory; 
streamingof A/D data to PC mem­
ory at 100 MBps; programmable 
input gai nand coupling: and driv­
ers for DOS, QNS, <ind Windows3.1, 
D5, ;ind NT.You can store, ;inalyze, 
and print your data, as well as con­
vert it to ASCII format for export­
ing to sp readsheets and mathe ­
nwtical software packages. 
Contact: Gage Applied 
Sciences (U.S.), Inc., South 
/311rli11gto11, VT, 800-567-4243 
or.'i 14-337-6893; 
http://www.gage-11pplied.com. 
Circle 983 on Inquiry Card. 
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Peripherals 

Landscape Flat-Panel 
Color Display 

THE FPl 610H BM AX ($I 2,000) IS 

compatible with most PCs and 
workstations opcrnting at resolu­

lions of 1280 by 1024 pixels at 60 
Hz. Th e flat-panel displ ay uses a 
16.1-inch-diagonal active-matrix 
LCD that provides a I 2 '/,- by 10­
inch viewin!J area. 
Co11tact: !wage Systems 
Corp., Hopkins, MN, 800-462­
4370or612-935-1171; 
http : l/111w111. imngesyst ems corp 
.com. 
Circle 985 on Inquiry Card. 

Workgroup Laser 
Printers 

WllH lllE M ARKVISION PRINIER - MAN ­

agement utility, you can monitor 
the PrintPartner lOV ($899) and 
PrintPartner 14AV ($1349) work ­
group printers from a remote loca ­
tion, including monitoring paper 
supplies an d adjusting memory 
allocations and la nguagc settings. 
The PrintPartner lOV prints at a 
speed of 10 ppm and handles up to 
250 sheets in its main paper tray, 
or up to850shcctswi th the option­
al multihmction feeder and univer­
sal paper tray installed. Providing 
14-ppm performance, the Print­
Partner 14AV has a500-sheet main 
paper tray and, optionally, can hold 
up to 1100 sheets. 
Contact: F11jits11 Comp11ter 
Products ofAmerica .• /11c., 
S1111jose, CA, i/00-626-4686 
or408-432-6333; 
http://rµww.(cpa.com. 
Circle 986 on Inquiry Card. 

32-bit, 600-dpi Color 
Photo Scanner 

Now YOU CAN QUIC KLY SC/IN Pll O­

tographs into digital format. The 
FotoTak-G ($199) lets you crea te 
digital photo albums, get photos 
ready for uploading to Web si tes, 
and add visual appeal to reports, 
presentations, and newsletters. You 
can also scan items for faxing an<i 
convert hard-copy documents into 
edi table files. 
Contact: Spot lnnosca11, Inc., 
S11111ai\m1, CA, 800-6 11 -7768 
or 7 14-434-6743; 
ht Ip://www.spot.com.tw. 
Circle 988 on Inquiry Card. 

Convert Your Monitor 
into a TV 

Now YOU CAN WATCH YOUR rAVORllE TV 
programs from your multimedia 
PC. Acompact tuner that you plug 
into a standard VGA monitor, the 
ProvicwTV Box ($119) providesac­
cess to Hll TV channels and comes 
with a 23-key hand-held remote, 
from which you can control pow­
er, channel selection, and volume. 
Available options include teletext 

functions and a closed-ca pti on 
module. 
Coll/act: l'ro11iew Tech110/ogy, 

Inc., Garden Grove, CA, 

800-776-8439 or 

7 M-379-4455; http:// 

1111111 /J. fJ ro 11ier 11tec/J. co111. 


Circle 987 on Inquiry Card. 

Removable- Cartr idge 
Hard Drive 

Ti! 1.5-GB SY JET DRIVE OHERS II 7­
MBps maximum/3.7-MBps mini­
mum sustained read/write data 
transfer rate, a 10-MBps SCSI burst 
rate, and a 12-ms seek time. Avall ­
ab le models include an internal 
SCSI unit ($399), an external por­
table SCSI unit ($499), and a Par­

allcl Port package ($529). which 
includes an external portable SCSI 
drive bundled with a parallel-port 
converter cable. 
Contact: SyQuest Technology, 
Inc., Fremont, CA, 
800-245-22 78 or 
510-226-4000; http:// 
www.syq11est. com. 
Circle 989 on Inquiry Card. 

Storage 

CD-Mastering and 
Production Systems 

BllSED ON OU/\ll-SP£EO CD-R DRIV ES , 

1-GB hard drives, and intelligent 
system controllers, the Crossfire CD 
Mastering System ($5995) and the 
Replicator automated CD-pro­
duction system (without software, 
$7995) support host- independent, 
error-free recording and production 
of HyCD CDs.The Crossfire CD Mas­
tering System supports single-ses­
sion and multiscssion recording; 
the Replica tor's auto-loading bin 
holds up to 50 recordable CDs. 
Co11111ct: Cyg11et Storage 
Solutions, /11c., Sa11 Jose, CA, 
800-729-4638 or 
408-95 4-1800. 
Circle 990 on Inquiry Card. 

CD Library for PCs 

ELMS SYSTEM SliAS 1100£0 CO-R SUPPORT 

to its Digital Versatile library(from 
$6995) to enable unattended du­
plication of up to 100 CDs. A basic 
DVL configuration includes one CD­
Rdrive with five magazines, Pan ­
orama+ software, and a SCSI con ­
nector kit. You can configure DVL.s 
with up to four drives. 
Contact: Elms Systems Corp., 
Irvine, CA, 888-356-7385 or 
714-461-3200; http:// 
wiv111.eln1s.co111. 
Circle 991 on Inquiry Card. 
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Software What's New 

Systems 

Alpha-Based Personal 
Workstations 

THE PERSONAL WORKSTATION 433A (FRO 1 

$4995) and 500a (from $9517) 
come with Digital's433-and 500­

MHz Alpha 21164a processors, re­
spectively; 32 to 384 MB of syn­
chronous DRAM with ECCsupport; 
an ultra-wide SCSI controller; a 2.1 ­
GB hard drive; an eight-speed EIDE 
CD-ROM drive; integrated 10Base­
T/10Base-2 Ethernet; in tegrated 
16-bit audio; and your choice of 
Matrox Millennium, AccelGraphics 
AccelPro Series, or Digital Power­
Storm 3-D grap hies. 
Contact: Digital Equipment 
Corp., Maynard, MA.• 800-344­
4825; http://www.digital.com. 
Circle 1045 on Inquiry Card. 

Notebook PCs with 
MMX Processors 

BASED ON INTEL'S MMX-£NABL(D 150­
or 166-MHz Pentium processor, the 
TransPort XPE notebook (from 

$4599) offers 32 MB of EDO mem­
ory (expandable to 80 MB). 256 KB 
of L2 pipeline burst cache, a 12.1 ­
inch active-matrix display, a 64-bit 
graphics accelerator with 2 MB of 
video memory, two swappable bays, 
an eight-speed CD-ROM drive, and 
an integrated card bus with zoom 
video capabilities. Other features 
include the Pick-a-Point dual point­
ing device; a removable 1.4- to 3­
GB hard drive; a 3'h-inch modular 
floppy drive: Sound Blaste1 'G-b\\ 
stereo sound; and aPC Card slot. 

Contact: Micm11 Electro11ics, 
Inc., Nampa, ID, 800-515-9.197 
or 208-893-3434; hllp:// 
www. me i.micro 11.com. 
Circle 992 on Inquiry Card. 

THE PCV-100 ANO PCV-120 NOIE­
books combine accelera ted 3-D 
graphics, 33.6-Kbps DSVD modems, 
and 16-speed CD-ROM drives with 
Sony's MPEG decoding and Multi­
scan multimedia display. The PCV­
100 (about $1999) includes an Intel 
166-MHz Pentium processor with 
MMX techno logy; 32 MB of EDO 
RAM, expandable to 128 MB; a 
2.5-GB hard drive; and S-Vidco 
and Composite Video out. ThePCV­
120 (about $2399) comes with the 
same features except a 200-MHz 
Pentium processor with MMX tech­
nology and a 3.8-GB hard drive. 
Co11tact: Sony Electronics, 
Sanjose, CA, 800-476-6972 
or408-432-1600; 
http://111111111.so11y. co1n/pc. 
Circle 993 on Inquiry Card. 

Mobile Computers 

Rugged PC Has flash 
Memory 

HUSKY'S IA!E:Sl llUGGWf!ELDCOMl'UTEH, TllE 

FS/3, is powered by a 25-M Hz Intel 
386 processor. The system includes 
10 MB of fl ash memory (in the form 
ofSanDisk's CompactFlash technol­
ogy).The unit also has 2 MB ofstan­
dard RAM. A built-in infrared port 
eliminates awkward external cables 
and simplifies communications be­
tween office and hand-held PCs. Its 
internal Type II PC Card slot offers 
access to stan da rd PC peripherals. 
Price: £ 1999. HusJ..'Y 
Computers, Ltd. , Co11e11try, 
U.K., +44 1203 604040;{ax: 
+44 1203 603060. 
Circle 1042 on Inquiry Card. 

SOFTWARE 

Business 

Web Information 
Management 

Wrn-RECAU (Si GLE USER, FRO M$189; 

multiL1SCrwith database. from $1475; 
multiuser without database, from 
$975) allows you to log, retrieve, 
andindex yourorganization's lnter­
nct/intranet sites of interest You 
can usepopularWebbrowsers,such 
as Netscape Navigator and Micro­
soft Internet Explorer, tosearch the 
Internet and then add a particu lar 
si te to Wcb-Recall's in-house data­
base. A Backwa rd Glance feature 
creates an audit trail of captured 
Web-Reca II sites and lnternet/in­
tranet sites that are visited after the 
ca ptured site. 
Co ntact: TSP Co mpanies, 
Atla11ta, GA, 770-457-0703; 
htt/i://tlJWtll.ISfJCO.C0/11. 
Circle 995 on Inquiry Card. 

Multimedia 
Presentations 

Now YOU CAN CREATE PllESENTATION S 

with playback that makes them 
look just like TV production s. With 
Sca la Multimedia MM200 ($299), 
you can use aPC monitor,TV, or vid­
eo projector to show your finished 
product. You can also use the pro­
gram's publishing feature to pre­

pare your presentations for repro­
duction and distribution via CD­
ROM, removable- media cartridge, 
or the Internet. The Windows 95/ 
NT program supports DirectX and 
ActiveM ovie and includes An im 
Clips. which you can copyand paste 
into presentations. Scala Multime­
dia MM200 also offers 16-/24-bit 
color support. 
Contact: Scala, Inc., 

Herndon, VA, 800-947-2252 
or 703 -713-0900; 
http:l/www.scala.cor11. 
Circle 996 on Inquiry Card. 

Group-Productivity 
Software 

AN INTEGRATED SI.Ill E Of GROU PWARE 

services for lnternet/intrancl and 
cxtranct environments, Crew (call 
company for prices) allows users to 
share information, schedules, and 
other data via a Web browser. The 
product includes Crew CardFi lc, 
which provides links to other Crew 

services and their data; Crew Cal­
endar, forsc!1edu ling appointments 
with individuals and groups across 
the Internet or in intranet/extranet 
environments; Crew Messenger, for 
viewing e-mail from a universal in­
box; Crew Locker, for transferring 
or sh aring fi les and graphics; and 
Crew Office, for viewing data from 
ot11er Crew services. 
Co11tact: Tlmridio11, &otts 
Valley, CA, 888-439-2739 or 
408-439-9800: http:// 
ww111. thuridio 11. co111 . 
Circle 997 on Inquiry Card. 

Toolkit for Scheduling 
Applications 

A PROGRAMMING 100LKIT, PowrnSCllEO 
(from $300) includes three primary 
modules: daily,weekly, and month­
ly appointment scheduling; main­
tenance for defining and manag­
ing complex schedules; and report 
generation. Two versions are avail ­
able: a Microso~ Access database 
version, for peer-to-peer networks, 
and a client/server version, which 
is compatible with Oracle, SOL serv­
er, and SQLBase database-server 
architectures. 
Co11tact: Principal Design 
Systems lntemational, Irvine, 
CA, 800-850-7374or 
714-474-7374. 
Circle 998 on Inquiry Card. 
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What 's New Software 

flexibility of wireframe modeling 
with Spatial Technology's ACIS 
solid modeling. You can convert a 

Mechanical CAD wireframe to a solid model; con­
struct so lid primitives; dynami­

AVAILABLE fOA WINDOWS 95 ANO NT, cally rotate shaded models and 
CAOkcy 97 ($ 11 95) combines the produce models with hidden lines 

lu miere Suite 

US$495 


Circle994 
on Inquiry Card. 

Video Editing for the 

Mainstream from Corel 


S lowly but surely, video editing is moving into the mainstream 
of desktop computing, just as desktop publishing did several 

years ago. Coral's Lumiere Suite ror 32·bil Windows ls designed 
to compete against high·end products, such as Adobe Premiere 
($750), and low·end products, such as Ulead's Media Studio 
($299). In the Corel tradition, Lumlere not only does the job but 
offers plenty of goodies. 

Although video editing can be an intricate task, Lumiere simpli· 
fies many of the job's complexities. The program uses familiar, VCR· 
like controls for many functions and lets you drag and drop video, 
sound, and still clips to assemble a project. 

The built-in video and audio slides make ii easy to trim clips to 
the length you want,something that can be tricky in othersoftware. 
There are more than 60 transitional effects, such as wipes, fades, 
and zooms, to help spice up your project. You can add titles, cred· 
its, and other prolessional·looking finishing touches, too. A trans· 
parency function lets you superimpose images, and several soft· 
ware wizards assist you. For example, the Smart Sound Wizard 
helps youcreate music and sound effects. To help youget started, 
Corel includes ahost of photos, images, and musio and video clips. 

lnaddJtion tolumiere,CoretinciudesinthispackageitsPhoto-Paint 
6 image-editing software, which lets you retouch any still frames or 
add effects to them in 2·0 or 3·0 . However, Photo-Paint 6 is asepa­
rate installation and isn't integrated directly into Lumlereas amodule. 

Lumiere's $99 introductory pricemakea it a good buy. It will even· 
tually rise to $495, but Corel isn't sure when. -Jon Pepper 

Corel Corp. 
Ottawa, Ontario, Canada 
800-772-6735 
613-728·3733 
fax: 613-728-9790 
http://www.corel.com 

removed ; perform Boolean oper­
ations; extrude, sweep, or revo lve 
geometry into a so lid; and apply 
constant and variable fillets, cham­
fers, and blends to solid models. You 
can import or export 2-D or 3-D 
data to other CAD/CAE/CAM appli­
cations that support the ACIS sol­
id-model kernel. 
Contact: /laystatc 'fech­
11ologies, Inc., Marlborough, 
MA, 800-372-3872 or 508­
229-2020; http://rvww 
.cadkey.CCJ /11. 
Circle 999 on Inquiry Card. 

3-D Mechanical 
Design Software 

SouoWonKs 97 ($3995) 1N1rn11A1Es 

parts-modeling,assembly-model­
ing, sheet-metal-design, and dmf1­
ing and detailing capabilities. The 
Windows program also offers In­
ternet HTML. Active)(, and VRMLca­
pabilities. You can preview mating 
condi tions; manage large assem­
blies; pattern and replace compo­
nents; construct a part from select­
ed assembly components; create 
partial-section views, broken views, 
and aligned-section views; insert 
or create threadrepresentations in 
drawings; andhidedimensionlines 
and witness lines. 
Co11tact: SolidWorks Corp., 
Co11cord, MA, 800-693-8000 
or 50H-37 l -29 IO; 
ht I p://www.solidworks.com. 
Circle 1000 on Inquiry Card. 

Communications 

32-bit Fax/Telephony 
Product 

THE 32-Rll V(RSION Of COMM llNICAH 

(US$179), astand-alone, integrat­
ed fax, voice/te lephony, In terne t 
e-mai l, paging, and data-<:ommuni­
cationspackage forWindows95 and 
NT, also integra tes a contact man­
ager, acolor graphicseditor, and OCR 
capabilities. The contact manager 
acts as the central communications 
hub. You can create targeted lists by 
simply clicking on selected search 
criteria to broadcast voice, fax, and 
e-mail messages. A universa l inbox 

manages inbound and outbound 
messages and lets you access voice 
messages, faxes, e-mail, and data. 
Contact: 0 l Com1111111iq11e 
/_ 1/Hmlfory, /11c., Mississauga, 
Ontario, Canada, 800-668­
2 185 or 905-795-2888; 
/Jt tp:l/111111111. 01com .com. 
Circle 1001 on Inquiry Card. 

Embedded Systems 

Windows Apps for 
Embedded Systems 

DESIGN EU fOR BRINGING W INDOWS-BASED 

applications to embedded systems, 
Willows RT(about $5000perdevel­
opcr) lets you select real-timeOSes 
and Windows applications.The pro­
gram's modular design includes a 
Platform Abstraction Layer, which 
contai ns the system-dependent 
code, and an embeddable library, 
which you can compi le and link for 
the target environment, allowing 
applications running at native cxec­
ut ive speeds to call API functions, 
receive messages, load resources, 
and launch other Windows appli­
cations and Dlls. 
Contact: Willows Software, 
In c., S 1mtoga, CA, 800-8 14· 
6351 or408-777- 1820; 
ht tp://111w111. wil lo111s.com. 
Circle 1002 on Inquiry Card. 

ASIC Verification Tool 

EAGI EV (NOOE-LOCKED LICENSE, $30,000; 
floating license, $35,000) allows 
embedded-systems designers to 
verify the ASIC-design interaction 
with therest of the hardware before 
they build hardware prototypes. 
EagleVsupports multiple hardware 
descriptions, such as VHDL, Verilog, 
Bchaviornl HDL, RTL. and gate- lev­
d models, plus Cmodels. In add i­
1ion, EaglcV supports a library of 
popular virtual software-processor 
models, including ARM, Intel 960 
and x86, and Motorola 68040 and 
PowcrPC microprocessors. 
Co11tact: Eagle Design 
A11to111atio11, /11 c., Beaverton, 
OR. 503-520-2300; 
ht t p://ww111.eagledes.com. 
Circle 1003 on Inquiry Card. 
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Software What's New 

Software Updates 
PC-Xwarc 5.0 tightly integrates NCD's PC-X emulation software with 
the Windows95 and NT user interface and features theConnection 
Wizard, which walks you through the steps ofcreating network con­
nections. Two versions are available: PC-Xware Classic, the PC-Xserv­
cr software; and PX-Xware Suite, which combines the server software 
with TCP/IP utilities. Classic package, $395; Suite package, $545. 
Contact: Network Computing Devices, Inc., Mo11ntai11 View, 
CA, 800-800-9599 or4 15-694-0650; http://w111w.11cd.com. 
Circle 1010 on Inquiry Card. 

Acomponent-based visualization tool for IT professionals, Vlsio Pro­
fessional 4.5 includes Visual Basic, Applications Edition, which lets 
you create solutions based onActiveX technology and Integrate Visio 
Professional diagrams Into Web browsers. About $349. 
Contact: Visio Corp., Seattle, \VA, 800-248-4746 ext. 93\Vor 
206-52 1-4500,; http://www.visio.com/. 
Circle 1011 on Inquiry Card. 

With netOcploy 1.2,you can deploy real-world applications, whether 
they are developed in conventional languages, 4Gl.s, client/server 
tools, Visual Basic, or Java; manage downloading, installation, and 
version updating; and retrieve and install thecorrect vcrsionsofde­
pendent components that are not already present on users' systems. 
Sing)e nctDcploy Packer, from $295. 
Contact: Open Software Associates, Nashua, NH, I 
800-441-4330 or 603-886-4330; l11tp://111w1v.osa.co111/. I 
Circle 1012 on Inquiry Card. i 

The Web 

Network-Wide 
Internet Access 

Now MULTIPLE NETWORK USERS CAN 
simultaneously access the Internet 
t11rough one modem and one Inter­
net connection.Available for Win­
dows 3.x,95, and NT, WebEtc ($149) 
provides Web browsing, FTP file 
transfers,newsgroup participation, 
and Internet e-mail; it's compa ti ­
ble with popular Web browsers, e­

mail packages, and newsgroup read­
ers. The program's Weblink feature 
gives laptop users high-speed In­
ternet access via asimple serial con­
nection to an !SON-linked WebEtc 
PC. WcbEtc Pro ($295) adds user­
access controls, usage reports, au­
dit logs, and restriction controls for 
specific network users and sites. 
Contact: Micro/est, Inc., 
Phoenix, AZ, 602-952-6400; 
ht t p://IVIVIV.111 icrotest. COlll. 

Circle 1006 on Inquiry Card. 

Convert Word 
Documents 
to HTML Pages 

AN ADO-INlO WORD 7.0, WoRoToWrn 
($279) automates the conversion 
of Word documents to linked HTML 
pages. An intuit ive wizard inter­
face lets you convert multiple Word 
documents to HTML and link them 
together into a single on-line pub­
lication or break long Word docu­
ments into a series ofsmaller linked 
pages.You can set HTML page prop­
erties for each page, i nscrt naviga­
tion buttons to link pages togeth­
er, and add asignature with contact 
information or adatestamp to each 
page. 
Contact: Sol11tionso(t, 
Sunnyvale, CA, 408-7 3 6­
1431; ht1p://w1vw 
.sol11tio11so(t.com. 
Circle 1007 on Inquiry Card. 

Create On-Line 
Multimedia 
Productions 

USING ENLIVEN, YOU CAN COMBl l f Iii ( 

elements of sight, sound, and mo­
t ion to deliver full-screen multi­
media productions that inform cus­
tomers on-line. The Enliven product 
suite (starter package, $695) in ­
cludesEnliven Viewer, which is for 
playing back content that's created 
in theEnliven format; Enliven Pro­
ducer ($249), for optimizing mul­
timedia content and importing dig­
ital content from popular creation 
and authoring environments: and 
Enliven Server (from $5600), for 
managing the rapid, simultaneous 
delivery of large volumes of ani­
mated content. 
Contact: Narrative 
Co1111111111ications Corp., 
Walt/Jam, MA, 
800-978-8670 or 
617-290-5300; 
ht t p://www.11arrative. com. 
Circle 1008 on Inquiry Card. 

Windows 

Battery-Life 
Benchmark 

THE SYSMl1RK32 FOR BATTERY LIFE 
($995) benchmark uses real-world 
Windows 95 applications to mca­
su re battery-I ifc performance for 
notebook computers. The program 
also reports the battery run time 
in minutes and seconds. A photo­
cell sensor monitors the intensity 
of light on the computer's screen 
and detects whether a human eye 
will be capable of reading the 
display during the benchmark run 
time. To allow the benchmark to 
run unattended, an actuator de­
vice presses keys when the appli­
cation script is processing com­
mands that normal ly involve 
keyboard activity. 
Contact: Business Applica­
tions Per(omrance Corp., 
Santa Clara, CA, 
800-321-0457 or 
408-988-7654; 
http://www.bapco.com. 
Circle 1009 on Inquiry Card. 
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Encryption 

Secure Your Data 

A OATA- ENCRYPllON PROGRAM, AUTllEN­

tex-DataSafc (US$79) functions like 
a combination safe, enabling you 

to lock Lip and protect your data. 
The program lets you store, receive, 
or transmit information securely 
over the Internet, World Wide Web, 
or an intranet using any mail sys­
tem that supports fileattachments. 
You can also use Authentex-Data­
Safe to send securedata via e-mail 
by providing recipients with the 
combination of thesafe. 
Contact: A11thentex Software 

Corp., Kanata, Ontario, 
Canada, 800-667-822 8 or 
6 lJ-599-5584; '111p:// 
www.a11t/Jentex.co111. 
Circle 1004 on Inquiry Card. 

Macintosh 

Layout, RIP, and Print 
Package 

A 32-BIT MACI NIOSll NAIM PROGRAM, 
PhotoPrint for Power Macintosh 
($2995) outputs full-color images 
to ink-jct and thermal color print­
ers. With a built-in PostScript Lev­
el 2 interpreter, the package lets 
you import from 17 file formats or 
scan directly into the program. Pho­
toPrint features automatic tiling, 
on-screen text layout, co lor correc­
tion, and multiple BIP options. 
Contact: Amiable Technologies, 
Inc., P/Jiladelp/Jia, l'A, 
610-521-6300; http:// 
ww1v.a111iable1vorld.co111. 
Circle 1005 on Inquiry Card. 
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Marc Abraham s 

Amazing
Content 
Analyz 

Al is back, in the 
form of a rema rk­
ab le machi ne that 
weighs and measures 

spoken words. Thisnew device, which is cal led 
the Content Analyzer, hns a simpl e gauge 
readout. It analyzes what someone is saying 
and th en indicates whether the speech lws 
any content wha!soever. 

Th e technology is basedon a simple adap­
tation of the Brea th a lyzcr, a machine that 
analyzes the alcoholic content of a subject's 
breath. Th e Content Analyzer's manufac ­
turers, who emigrated to the U.S. from Rus­
sia three yea rs ago, claim that th edevice 
measures "the semantic content of the 
breath." It docs so on the so-called Engels 
scale, which ranges from avalue of zero fo r 
empty rhetor ic lo a va lu e of 100 for intel­
lectually complex discourse. 

Early versions of the Con tent Analyzer suf­
fe red from accuracy probl ems. Often, they 
sel'mcd to ind ica te lhal jct engi nes, bus 

Advances and Retreats 
in Computing 

cxlrnusts,and late- rent version of the machine has fixed the 
night ca rtoons on problem. As we understand it, some prelim ­
MlVhavesernnntic inary work has been done in using the Con­
conlenl. The cur- tent Analyzer with anima ls. 

Praying and Plugging 
for Plug and Play

Ro and Play to the rescue. Recently, a marketing manager for a 

company that will remain nameless heaved himself Into our office. 

His career Is intlmately Involved with what he and his compatriots call the 

"Plug and Play revolutlon." He revealed a new reason why everyone should adopt 

Plug and Play as the standard of standards for today's computing environment. 

He showed us several clippings from a daily newspaper In Michigan. The first 

describes a new peripheral device called a Terminal Computer Terminal. It gives 

lethal Intravenous drugs to a suffering patient who wishes to end his or her Ute. 

The patient Initiates the flow of drugs by entering three computer commands. 

Adoctor In Michigan purchased one of these devices. He 

planned to hook it up for (and to) a patient who was suf­

fering from an Incurable disease. The second article, 

dated a week later, reports that the Terminal Computer 

Terminal falled to deliver the lethal dose. 

A third article explalns that this failure was fortunate, 

because the patient was not suffering from an Incurable 

disease, but from a commonplace, easlly cured disease. 

What saved the patient's life was-yes-Plug and Play. How? Well, the patient 

had a Windows 95 machine, but Plug and Play couldn't cor· 

rectly configure the PC when the Terminal Computer Terml· SWEET MEGABYTE SURPRISE 
nal's hypodermic needle was stuck (plugged) into the poten·

ou thought you'd seen every conceivable kind of marke ting cnl­Yla bora tion? Not so. Sources te ll us tha t one prominent maker of tlal suicide. Plug and Play could thus be responsible for 
memory chips is planning to gr.ib market share in a most appealing saving thousands of lives. 

way. Noting that people who love com-
The moral of this is that computer science is Indisputably pute rs a lso crave gizmos a nd junk 

food, this manufacturer wi ll give away enriching our lives, not just the other fol· 
Marc Abrah ms isseveral thousand of its new chips as 

lows' pockets. If Plug and Play has saved the edit or ofThe th e prizes packed insid e boxes of 
Annnl of Improb· Cracke r Jack and scaled in to Kinder­ your Ille, or the life of someone you love 
able Research. Yo11Surprisc eggs. The two confectionery or despise, please send us details and, if c.111 ccmtaet him almakers and the ci1 ip manufacturer all stand to gain- the former from 

a rush of junk-food-crazy bit heads buying crates full of munchies, appropriate, photographs. No biomed· 	 marca(il lmprob 
.com.the latte r from the a nti t ipakd rush offavorahle publicity. I cal samples, please. 
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512Kll Single Bank Pipr. linr. Burs t Car.he l2X EIDE CD·llOM l111ve Mauox Millm111ium ~MB WRAM Video Car el AWE32 Wave 
Business Edilion Micrnsofl Wuidows 95 MS lniolli ouse 2Universal Se11al 811s IUSB) Ports Saft1•1, t0 Publisl1ing 

I Warra111y with l Year On-site Service 

DELL DIMENSION XPS M200s DELL DIMENSION XPS M200s DELL DIMENSION XPS M166s 

200Mllz PENTIUM PllOCESSOll 200MHz PENTIUM PROCESSOR l66MH1 PEN TIUM PROCESSOR 

WITH MMX TECHNOLOGY WITH MMX TECHNOLOGY WITH MMX TECHNOLOGY 


Common featwes listed above plus: Common features listed above plus: Common fea turns listed above plus: 
• 32MB SORA 1 emory • 22MBSDl1AM emory • 32MB SDRAM Memory 
• 3.2Gl3 Hard Drive l12ms] • 3.7GB Hard Drive Il 2111 sl • 3.2 GR Hard Drive [12rr1s] 
• lOOOHS Trmi trnn Moni tor (15 9' .is.) • Ill SMoni tor (15 r v.1 s.) • BOOHS Triniuon Monllor ( 13 T vis.) 
• Al lee ACS -2 90 Speakers with • Al lee ACS-290 Speaker swi th • Allee AC S-290 Sp1!<1kers wi tl1 


Sut · oater Suhwoofer Sub1• oofer 

• 33.6 LJ .S. Robotics Telephony Modem * U11warle to 64MB SDRAM. add S239. * Upg,.1dr. ro a llLS Moniror (15.7" 
• Iomega Ztp 100 BIDE Internal Drive * Upgrade ro a4 JGB Hard Ori vis). add $115 

wi th 3-Pak of Ca11Jirfges (9.5msl add S65. • Upgwdc to J Yeiils Dn-siw Sr.rvrce. 
* Upyrarfe la Alrec /\CS-490 Full Dolby * L'li!Jfade ro a IOOOHS Trini rrmr add S99 

Swround Sound Speakm.1· wirll Monitor (15.9" v.i.s, .l6rlp, /COO x * Upgrade to A/tee ACS-490 Full Dolby 
Subwoofer. add S15 1200 max res.) add S165. Surmund Sound Speakers with 

Sul! voofer. ,1rld S75 

llusiness Lease: $1 11/Mo. Business Lease: $96/Mo. Business Lease: $85/ Mo. 
Order Code 1~00405 01dc1 Code 150040< 01 cler Code 1500-103 

UPGRADES ADD 

* 104-Key Performance 
Keyboard . .. .... . ........ S 29 

* 33.6 u.s Roborics 
Te/ep/1011y Modem. . •...• $109 

* Iomega lip IOOMB IDf 
Internal Drivowith 
3-Pak of Cartridges. • .... $139 

* 3Com• 3C905 Fast Etherlink'" 
XL 10/100 PC/ Card ... •... $139 

* 4/BGB EIDE m11 
Tope Bnckup. ......• .. • . •. $299 

• ·HPlaseefetSL ....•.•.•.. $399 

* APC BacWPS 420 .. ..... S229 

* Upgrade ro 3 Years 
On-sito SeFVice. ......•..• S 99 

DEU LATITUD NOTEBOOKS-PENTIUM PROCESSOR WITH MMX AND PENTIU PROCESSOR·BASED 


Common fealures: • 256KIJ L2Piµclmc 13wst Cache • ln1egra1ecl lU·hit Swrno Sourul • Smart Lithium 1011 Ba twry • lrllA 1 OStandard Cornplianl • Touchpad • Exw11 clable 
I Year Warra111y' • Under 7 poumls' • Op1ions Uay accepts NEWlOX CD·ROM.J.s· floppy Ori c (holh included). or oplional 2nd Li -Ion Ba11ery 

NEW DELL LATITUDE LM M166ST 
1661\ 111 PENTIUM PROCESSOR 
WITH MMX TECHNOLOGY 
Common features listedabove plus 
• 12.r SVGA Ar. live Matrix Color Display 
• 40 BfiA ·1/2 lGB H, rd Or i e 
• PCI Bus wi th 128-hi t Graph ics 


Accelerator with 61K Colors 

• NEW MS Offi ce 97. Small 


Busi11ess ErJ ition 

• Mo1orola 33.6 fax Modem 
• Leather Carrying Case 
* Upgrade to 72MB RAM. arid $299 
* 3Com roBase· T Nett1v1k Card. adrl S139 

$4299 1 

~ ;-,'1R:'.-, l<1a'>e S\SS,i Mo. 
Ord er Coile 1800108 

DELL OPENS STORE ON THEWEB 

NEW DELL LATITUDE LM M166ST 
166 Hz PENTIUM PROCESSOR 
WITH MMX TECHNOLOGY 
Common features listed above plus: 
• 121' SVGA Active Matrix Calm Display 
• dQM[l RAM/ l 4Ga Hmd Ori c 
• PCI Bus with 128-bit Grarh ics 

AcccleralOr wi lh 64K Colors 
• NEW MS Office 97. Small 

Business Edi tion 
• 2nil Lithiwn ln11 Battery 
* 3Com LAN1 33 6 Modem PC Card. 

atfd S349 

$3999 1 

Business Lease $144/Mo. 
Ord or Code 1800JOg 

Now you can buy Dell sysrenis onlinc. In fact, ycu can custom 
1 4.m liuW•1<- prlc:u muJ ttii c-k doll.,o t y v i your PCs right an rhe Wcb. lt S 
• • ti\, •• t-u111 IM U Op.,n hYcu uy -lou1 lH;>ui"S' a dtt y. So mi ke sho • 

• HU on - fi ts al l. ViJ'itrhtr now Doll Wi b • S ppmg 
... o u 1 b t t1\ fl r 'to vwwt1Qllcoml b d ,r s110 .tote tod,1y. Justpoint 

. . uy • / ond click on "Buy A Dell: 

NEW DELL LATITUDE LM M166ST 
l66Mll1 PE NTILJ'v1 PROCESSOR 
WITH MMX TECHNOLOGY 
Common features listr.d above plus: 
• 12.1" SVGA Active Matrix 

Color Display 
• l6MB RAM/1 4GB Hmd Drive 
• PCI Bus wi th · 28-hit Graphics 

Accelr.rn1or wi th 64K Colors 
• NEW MS Office 97. Small 

Business Edition 
* Upgrade to 40MB RAM, adrl $299 
• 	Upgrarlr. to a 2. /GB /lard Drive. 

add S?OO 

$3499' 
B111ine ss Lease. S129/Mo. 
01w Codo ¥800 1Cl 

DELL LATITUDE LM P133ST 
133MH1 PENTIUM" PROCESSOR 

Cornman fea1ures listed alJovc plus: 
• 12 r SVGA Active Malm 

Color Display 
• 16 BRA .11.4GB Hard Drive 
• PCI Bus with l 2ll ·bi t Graphics 

Acce lerator 
* Upgrade to 40MB RAM. Bdd $299 
• Mororola3J 6fax Modem. addSl69 
* Upgradu to a l IGB Hard Drive. 

add S200 
* 211rl lit/1111111 /011 8a11e1y, add S 199. 

$2999' 
8usi11ess Lease: $111 /Mo. 
Order Code 1800 11 3 



OW WITH MMX TECHNOLOGY. The speed limi t for notebooks has just Ileen ra ised. 

1see. the new La litude LM is powered lly the 166MHz Intel' Pentium' processor with MM X'" 

l nology. Theone that llJrns rnultirneclia into multispeedia_13ut the Lati tude LM doesn't just 

\lab\ in aponab\e. \t has last everythi119 . 

, _t\llll -\\eW \1S·bit grnphics acceleratm 
~t\~ c- n\ve1 

. \U~ 1,)1.)\.) tQ\QtS .)0 " 
~1.1\\Q\\, o~W · 

• 12.1"SVGA Active Matrix 
Color Display 

* 16MB RAM/1.4GB Hard Drive 
• 256KB l2 Pipeline Bursi Cacho 
• Options Bay accepts NEW 

lOX CD-ROM,3.5" Floppv Drive 
lboth includodl or Optional 
2nd Lithium Ion Battery 

* PCI Bus with 128-blt Graphics 
Accelerator with 64K Colors 

• Integ ra ted 16-bit Stereo Sound 
• Sman Lithium Ion Ballery 
• 	NEW Ms• Office 97, Small 

Business Edition 
• lrDA 1.0 S1anda1d Compliant 
• Touchpad 
• Umler 7 Pounds' 
• Extnndable 1 Yoar Wmramy'
*Upgrade to 40MBRAM, add S299. 
*Upgrade to a2.IGB Hard Drive, 

addS200. 
*2nd Lithium Ion Ba ttary. add S 199 
*Motorola .13.6 Fax Modem, add S769. 

$3499 



DELL DIMENSION'" XPS DESKTOPS-PENTIUM PRO PROCESSOR-BASED 

Common features: Mmi To ver Mo1 lcl Mat1 ox Mil lennium <llvlll WRAM V11lco Cord AWE32Wave Taht, Sound Cmd Common features: 
~256KB hilernal L2 Caclic MS ' Office 97 Small Business Edition MS l11tcll 1Mousc 3 Yeill Limited W.11 1mty' with 

t Year On·si tc ' Se1viw 

DELL DIMENSION XPS Pro200n 

2001'. 111PENTIU ' PRO Pf!OC ESSOR 


Commu r1 fcil lUres liste1 I illJ011e plu s: 
• 64MU EDD Memory w111i ECC 
• NEW6 ~GB !lard Drive wit~ 512KU 


Cache 19 5ms) 

• 20TO Truutr on ' Monitor (19.o· v.1s.J 

• NEW 1GX Va riable EIDE CD-ROM Orivn 
• Al wc /\ CS-90 Speah!rs 
• Iomega Zip 100M8 IDE Internal Drive 

w1tli 3· f'ak of Car1111li1cs 
• Microsoft · Windows· !l5 

* Upg1atlc to llBMB EDO Memo1y 
w/111 ECC. add 5599 

... -1/8GB [10[ TR4 Tape Backuo. 
adrlS299 

BusinessLcasel: $144/Mo. 
Order Codt!i500-109 

DELL DIMENSION XPS Pro200n 
200 . 111l'l TI LJI.. PflO l'l!OCFSSOfl 

Corrurn111 fe~turc s lislt!d auove plus 
• JZMll I flOMe111u1y 
• ZG OSCSIUWHard D1Mdl200flPtv ,!lm1I 
• Adapt c 7g~ouw Conuoller Card 
• ms Mnn11or (15 T v I s ) 

• NFW BX SCSI CO-nm.-1 Dri ve 
• Alwc ACS-90 Sp r.a~m 

• I.IS 111d1r.· s Nf \Vur ~ srnuon .1o 
* U1igwlu to {i4flt/ll /l/J Alcmo1 ' 

w11/i I CC. add 5l !HI 
* Upg1 mfl! to il 4Gil SCSI UW /fwd iJ11vu 

(7200 lll'M Bmsl. adrl 5325 

Business Leilsr.: S11 1/Mo. 
Dreier Coe! ~ l~00'.08 

NEW DELL DIMENSlON DESKTOPB-PEN'rlUM PROCESSOR WITH MMJC 

Common features: • Mini Tower Model • 256KBSingle Bank Pip !l111r. Burst Cilchr. 
• t2X EIDF CD·HOM Drive! • 2MA[[)0 Vif1GE 30 Vidr.o o MS Office 97 Smnll 
Business Edilion • Micrnsoft Windows 95 • MS Mouse • 2USO f'ur ts • 3Year 
L1m1 ted Wmr anty wilh 1Year On-site Ser ice 

NEW DELL DIMENSION M200a 
200MH1PENTIUM PROCESSOR 
WITH MMX TECHNOLOGY 
Commun features listed above plus· 
• 16MR SflflA I ernory 
• 2.lGB llmd Dr ive l t2rnsJ 
• BOOH ST1ini tron Mor111or 

(13 T v.i.s. I 
* Upgrade to 32MB SORA I. add 5119 
* Upgrario wa3.2GB ll.-1111D1ive /12ms). 

oJdd$60 
*Upgraclu wa !lLS Mv11iwr 

{15 r 1'1 s J. add 5175 

Business lease: S74/Mo 
01dc1Cocl~ 1500-102 

NEW DELL DIMENSION M166a 
l66MH1P[NTIUM PRO CESS OR 
WITH MMX TECHNOLOGY 
Common fr!atures listed abDve plus 
• 16MB SORAM Memory 
• 2.lGUIlard Drive It7msJ 
• 15LS Monitor (13.7' v.i.s.I 
* Upgr.n/1Jtoa11BOOllS Tr111i1ronMnrutor 

(137' 11 1 I). add SJ!J 

* 3Com .1C!J05 Fast Etho!Lmk XL 
I0/ 100 PC/ Ca11J. ;ult/ S/3!1. 

... Sounrl lllasrr.r ID Pnl' Souod Card 
and AllL'C ACS·90 Spc.1.(crs. add 58!1 

Business I rrne: S67/Mo 
Order Co(irl ~500 ·1 0 1 

DELL DIMENSION XPS Pro200n 
200Mll1Pi:NTIUM Pf1 11 · HOCESSOA 

Co111111011 Ir.a tures I1s1.- i1 almve plus: 
• 32MB EDD Memory 
• 3 ?GB Hard Dr ive J 1. 1r tsl 
• 17lSMo1111or (15 r . 1s.) 

• NEW 16X Variable 111 f CD·ROM Drive 
• Allee /\CS·90 Spc;i~"" ' 
• Microsoft Winclow·. ' 
* Upgrmlu10 a J JG/I I · 1rr:I Drive 

(9 5ms}. arid 565. 
* Upg1acli! wa 1001111s .':111i1ro11 Monitor 

(159· vis. .26dp, IW;! . 1200max. res), 
add S165 

* Upg1.uli! 10 Allee ,\, . '90 Speakers 
w11l1 S111!iw1o fer. aa. l r1s. 

Business lease: $95/ -.1.' 
Ord r.r Codn150040/ 

Table U11grnde Card MS Office 97 Sm
AssociationMPC-3 Cc(rificd 3 Year Limit 

DELL DIMENSION XPS M200s 

20011.1111PE nu 1' I HJCESSOH 

WITH MM x-" TEC•tNOLOGY 


Cor1111w11 lea tures lr !; Wrl atrnve pl 111: 
• li4MB SDRAM Cl'HH\' 

• N[l V4.3GB Hard I me 19 ms) 
• lOOOllSTrmitron r>.1111111or r15 9· V.1s . 

)(kip, lfiOOx 1200 11dx. res.) 
• Altee ACS·490 Full lloll1y Sur row11I 

SounJ Speakers 1·. th Subwooler 
• Iomega Zip 100 h lllf lmr.rn al Do 'C 

l'lith 3-Pak of Cart r1clues 
* Upgrarlo 1oa 201111t111i11011 Mull! to1 

(19 a·~ Is). add 5:,<i!I 

$3249 
usincss Lease: $121 /Mn 


OrderCmlo 1500406 


DEU• POWEREDOE 	 OR•BASED 

Common lcatures: • 1SGKB Integrated L2 Cache • Integ ra ted PCI Ultra-Wnlr. 

SCS l·J Con troller • n>- ·;cs1CO-ROM Drive t- 3Com 10/100 PCI I thr.rnc t Adapter 

• Intel ' L/iNOcsk ' S1!1"· ' r Manager v2.5x • NtW Dell Server A~> i s t ant CD·ADIA 
• 3 Yeac Wacran ly ·nil I Year On·site Service· 

DELL POWEREDGE 21 00 SERVER 
200MI 11l'INllUM Pflll l'I OCESSOn 
Comrno11 leatu res lisl<' rl ibove plus: 
• [i.1r-.m I CC EDO Mr?m 512MB ax) 
• NL t\I .t()ll Ultra·W11I· .CSl-3 Haid 

Dmr. I170011PM, !1111:. I 17GB Max ) 
• MS Wi111lows NI S1 ·1 ·. r. r ~ . O 

110 Clie111 Ar.cr. ss I 11 , ., ; es) 
* Upg1,11/i! :u a9Ci!J I/Ii Virle SCSl·J 

lla11l /J11 e. add S/lfii• 
*	 BOO/IS l1111111 011Mo11;;- (137"v.i.s.J. 

at/ti S39!1 
* 3Com Off1ccC01111ec1· 1/J 8/TPC. 

add Sl-19 

Business l.r.;isr.: S14•1/ ,1.' 
Order Corlfl #15005G 

DELL POWEREDGE 2100 SERVER 
200Mllz PENTIUM PR [) l'l!OCESSOfl 
Cumrnon features lisl1?d above plu s: 
• 48 BECC EDO Meu ~>ry {512MB Max l 
• NEW 2GBUltra.W1w SCSt·3 Hard 

Drive !7200RPM. 8111sl (27GB Max.J 
• 3Co111 OfficeCon11ec1Ilub 8/TPC 
* Upgmde 10 .1GB U/1r.1 Wide SCSl-3 

I lard 01/ve, add sr o 
* MS Windows NTS1 wcr 40(wi/11 10 

C/ienl Access Lic1mw .,). add 5799 
* Upgrade to 3 Years fin -site Servli:e. 

add559. 

Business Lease: $111 / vlo 
Order Coda 1250062 

JNnn 11!~0-unta li le j: IUl'llOIH).!l.11 pr tD11Q .'' " ' , j rnmplc10 n rp'( ul UUJ Gu a_r3 11 1C~S ()I lumto.:J \.Va1ra11 ht•\, 11:r.ic;.e \'.'ll! fl OPll 11 .\ l P.• One peuWdy, Aou11d Ruel, rx 78687 CBus1 ~ IL'.mng aUJfl(ll'CI tr( 
rh 1d IJJ llV lrusiniJc.omr-1111e-s 1: c;uJh tTcl rn ~wm11rs · svslrrn •m·19ht \"!Ill 1oppvd1 iv 1 ~ or co.fiCTM 1n 11~; 1 1 ,o"; OO·r \l)n .,,, ice provided llyBanc_rec Scrv1cn Cotpctat1on On-s1 ' 1• ~er'1 1re m~y r~1 l111 
.h l l.1bl e m cerr a1 lJ IL· rn tt: b:.Jtlcm ·On ... 111 ~H\ l(i" tC'.r ·1111 J'u·.Hr!tlJC 2100 ~l't\C r 1? pr 1Ct.'tl fr( U q111t l tj u pmw·1 ~- 1 1an and is 3-.'J ti~ in 2'! rr o[ropol 11 f1 a;eas • f'rl!· t JnJ !peco'ic.J11cr:: 
.,11. 11n ~ US «'·I t' .i··l !...i,:-:1t:ic:.J.-.1•1 ... .~t .c.n...~ r.m.cc I t" ln rd m.d-:o t,:.--;o l>\i'IO!!:.\ ar.d cr.i ''",)If itv;,s :.tr•"1rr1' ~and P. • 11a ttad~.a \: rr t ln r1ICacporat1C11 ~ • '.' .....r~!t. \ ', n :... ; 
Jtw l '. 1ft.!:>'.'.-"S ra ·l't' tt j-.:rro:.•J [rdJt "'1.J h \ (I f t.l •.:: o~v·t t:u~ r., ·. .;:,n ;tJAC~ I\ d 1i:q 1skrt"J l~ JJ1 ~:"..)" G1 U) It:.: ' ' de CorrvnunrtalJOru Ct1rpc...r;i11M 3Ccim and l tt. \ ~ ~ JTe ' t'1'\!~ n 1 
[ J ,1d Nf~.:1r)..s. Cii 3Co:-n [ (11,o()(Jll·:Jl'l ir1rnlrt•ll 1'!; .1 lf'Q1m.; 1c-j tr:t!l· Ill.i f\ rJ. s,~1y Cor r1or.irtl)"I Oirertl1:-il,! l~ ,, ~ l ' h1C 11 m111 rt I I fi ll.Jt et CaperJbOO \tl1!19/ Od l Ctrntiu ;~ CorJ>ora 1 1~ 11 1 1\ll 111J'::s I C~f\1'1l 

http:l~00'.08
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• Mini Towor Modol • Microsoft• Windowse95/30 Days Freo 
* 32MB SDRAM Memory Support/MS lmell iMouse 

• 3 Year Limited Warra111y1 with t Year 
On-site' Service 

• 512KOSingle Rm1k Pi1ielino Burst Cache 
* 4.JGB Hard Drive [9.5ms] 

* Upgrade ro A/tee ACS.ZOO Speakers with• BOOHS Trini1ron Monitor (t3.7' v.i.s.) 
Su/Jwoofer. add$75.

• Matrox Millennium 4MB WRAM 
* Upgrade toa lllSMonitor(/5.l'vi.s}.at!dSt75.Video Card 

• 12x EI DE co.noM Drive 
• /\WE32 Wavofail leUpgrade Card $2399 
• Altcc ACS·90 Speakers 
*MS" Office 97 Smell Business Edition 

NOW WITH MMX TECHNOLOGY. When it come. 111 llw aw;11ds the Dell Dimension Iinn lrns won in 1996. they truly are too numerous to mention 

here . Becaus(• the tact is. De ll Dimension has won awards 1.11everythin!J from technica l excellence to sheer performance to best va lue. Awards that come 

from 1he mo-; 1wid( ~ l y read and consul1r.d authorities in th. 1/llJustry- PCMagazine. PC World. PC Compu ting. Windows Magazine and Compuwr Shopper 

In torn I. the l) 1rnern; 1on line has won 31 % more of these a ,11ds than miy other desktop PC. Add to 1his al l tho s 1~ rvice ancl support awnrcfs that De ll Im won 

untl one thing bec orrms cle<Jr. Buy a Dell Dimension systen .ind you' ll Ile the winner. 

800-979.3.'355 
http://www.del I.com/buyclel I 
f\ on I11 7am·9pmCl • S;ll 10am·6pmCi 
Sun 17prn 5pm rnCarr. ula : rall ano 2Jl1 50 

~emi r: i0120fi J 

http://www.del
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