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MICRON GIVES YOU EVERYTHING VDU 

NEED FOR FUll NETWORK SOWTIONS. 




EVERYTHING YOU NEED 

TO BE ON TOP OF YOUR BUSINESS 






Maybe the hard drives in their cerebel
lums were overloaded. Or maybe it was 
just overexposure to BYTE's 15 pages of 
charts and graphs on Java tools. 

Maybe they'll let us know when their 
brains thaw a little. • 

This sort of thing happens from time to time. A casual get-together. Friends and acquaintances gathered for 
some lively conversation. And a BYTE magazine lying innocently on the table. Sooner or later, of course. a BYTE 
reader will steer the idle party chit-chat into a spirited discussion of BYTE's hard-hitting expose on the new 
generation of broadband satellites. 

And the room will just freeze. Literally. 
Now, don't get us wrong. We understand that for a typical BYTE reader, there is magic in a 27-page review 

of the top 25 emerging technologies. And it's definitely better than small talk about the weather with a tipsy siding 
salesman. But BYTE readers have speedy, powerful CPUs in their t1eads that can handle intense tidbits of high-tech 
better than a power drinker can handle the party punch. After all. they're not called the ''Technology Bite" for nothing, 
For mere mortals, however, too much megahertz hurts and can easily 
send their minds screeching to a brake-squealing halt. 

So, let this be a bit of party etiquette to all 1he so-inspired BYTE 
readers out there: In between inftuencing million dollar technology 
decisions for your company and analyzing the latest web-to-legacy 
solutions, please be considerate of the less cyber-savvy around 
you at your next soiree. The brain you save Just might belong to 
someone you know. 



AND THE REUABILITV ID 
KEEP VDU THERE. 

Build your net work from the ground up with ~·ticron EleGronics' end- to-end 

networking solulion . Whether it"s scn•er). ponables or busine. desktops. 

Micron11 
• 
1 PCs are i:.J1e rap of tl1e line. You g t h hardVlrare, software. and technical supporr you need 

at a price your business can dppreciate. Ou- Ne FRAME' MV5 00 server offers cnt 'rprisc fcarures at 

a mid-range pril'.e. or rhe emry-level 1.V21L 0 gives you lhe reliabiliry ~·ou require at a cor lPeurive 

price. Micron's network-ready ClientPro · desk ops arc whm you've been looking for in business 

PCs, including the mdusrry's best engineering and rau-saf~ remote and local management capabilir.ies. 

The new ClicnrPro "'66X! takes bll. in smm uting to me next ievel of rcmme managemenL with 

ea.r network integration and outstand ing reliabil ity. And tile Micron Tran.Port" portable Ceaturt:s 

om award-winning TransPon XKE - witll imprt.! sive speed, reaLUr~~ ~md power for the ro<.id. Or get 

the solid TransPort VLX for oursranding performance a an incredible low price. No mat er whKl1 

Miu·on computer ~·o u hoose. you'll ger award-winning 24-llour technical supporL and a limited 

warranty that's hard to bear. So get a Micron sy t m now. 1\nd get. wired !'or business. 

Call now to order. 
888·362-7306 
www.micronpc.com 
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TEl,EPHONY Why •ou'll a .,,E

CONFERENCE GJ EXPOSITION 11 DH• 

Where can 
CT 

user today? 
Imagine looking at your 
voice mall, faxes and 
e-mail all on one screen. 
Imagine a Web site with a 
button that says "Speak to 
a llve person NOW." 
Imagine 24 / 7 access to 
critical data. By fax. 
By voice. By Internet. 
Imagine saving 90% on 
your fax bill. 
Imagine free International 
phone calls. 
Imagine seeing who Is 
calling and choosing to 
answer them, put them 
In voice mall or send 
them elsewhere. Imagine 
the power. 
Welcome to the reality of 
Computer Telephony Expo 98. 
Remember the watershed 
years? Comdex in 1983? 
lnterop In 1991? If you 
weren't there, you missed 
a rtvolutlon. Now, Computer 
Telephony Is the revolution. 
Computer telephony will 
be on every desktop wHhin 
five years. To get there, 
It needs smart systems 
integrators, software 
gurus and resellers. 
Imagine the profits. 

Register NOW lor FREE 

COMPUTER TELEPHONY CONFERENCE & EXPOSITION 98 • 12 WEST 21 STREET, NEW YORK, NY 10010 



ComP-u1:er 

EXPOTEl,EPHONYAbout CT CONFERENCE ; 1 EXPOSITION 

Tuesday March 3 9:00 AM - 4:00 PM 
Wednesday March 4 7:30 AM - 4:30 PM 
Thursday 

www.ctexpo.com
• 212-691 -8215 X 2 OR 1-800-999-0345 X 2 

http:www.ctexpo.com
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swimming the Sales with No. 9Fibre Channel Strings Attached .,
New technology, fragmenting 	 " 104C 	 104K ~ By Michael-Hurwicz ByA/an}och ~standards, and a revolt 	 ~ 
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0-Q~ftf~ n 

will radically change the 	 88NA1 ~ 
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Jackpot at Comdex 
77 

We check out the hund.n:ds 
of new products at the big 
show in Vegas and pick 
the: best. 

NETWORK INTEGRATION 

The Internet Reinvented 
89 

By Daniel P. Dem attd Scott Mace 
Changing the way rcseMchcrs 
work and collaborate, newly 
minted high-speed nerworks will 
also benc:fit the Internet. 

BUIL DING NETWORK APPS 

Making Components Portable 
with JavaBeans 

81 
8)' David S. Rm.shaw 
Ake>· to inregrated solutions 
across multiple platforms. 

STORAGE 

Part I: 1 S Disks Cover More 
Data Than Ever 

11 2 
ByR~llKay 

Platter claner: We test giga
byte disk drives for worksta
tions and servers. 

Part II : Infinite Space 
121 

By EdmundX DejesUJ 
Holograms, molecules, 
and atoms will be the 
components of tomorrow's 
storage technology. 
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A Different Desktop 
for the Workplatt 

41 
Lorus' eSuite usc:s javalk:ms. 

HIGH-SPEED DESKTOPS 

Three Vendors Make 
an Alpha Bet 

43 
Alpha-powered res from 
Aspc:n, Polywcll, ;md Tri-Star. 

PERFORMANCE ANALYZERS 

Profilers for a 
Component World 

46 
NuMc:br:i's True:lime and 
Rational's Visual Quantify find 
bonlenedcs In Windows code. 

DATABASES 

Real-Time Queries 
in the Enterprise 

47 
By Dale Skeen 
NC\v fonns of persistent queric..~ 
arc nccc:=iry to handle: live data 
as it speeds through a network. 

OPERATING SYSTEMS 

Glasgow Enhanct!sJavaBeans 
61 

B)' Piroz Mohseui 
This next generation ofja\'a 
components adds hierarchical 
structure, transparent dara 
handling, nnd drag and drop. 
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1 WEB PROJECT 
In Sea~h of SSL Spidering 

97 
B)•)on Udell 
Building mo ls thar ferch and 
process secure: pages reaches 
some painful lessons. 

JAVATALK 

The Federated Database 
101 

By Rkk Greha11 
Objecti\1ity/D8, ajava-ba ed 
OODBMS. Plus, Powersoit's 
component tr.insacrion server. 

CHAOS MANOR 

To Cure a Failing Memory 
I 31 

Jerry's unending quest for 
more srorage spa1:c: and RAM 
lc.1ds him inro rhc thicket of 
disk and memory optimization. 

CORE 
NETWORKS 

Java's Object-Oriented 
Communications 

53 
By Paul Clip 
Rtmote method im·ocation is 
a powerful mechanism th.at 
enables Acxiblc and scalable 
di.~rributcd communil"'ations 
amongjava programs. 
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55 

B>• Bill Moyer audJohn Arend$ 
Motorola's MCorc embedded 
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MIDDLEWARE 

Publish and Subscribe Meets 
the Internet 

125 
Pull out rhe old and push in the 
new wirh scalable publish/sub
scribe middlcware for WAN5 
and the Web. 

WORKCROUP PRINTER 

HP Makes an Even Better 
Impression 

129 
The new LaserJet 4000 <lcli\"
en; 1200 dpi, lccs you manage 
mon: of the print process from 
)'<lUr desk, and brings new 
communications technology. 

CAD SOFTWARE 

CADzooks I What a Deal 
130 

We test Visio's lntdliCAD, a 
heavy-duty but low-1.-ost alter
native to AutoCAD. 

mode.~ th3t enable bancry
juicc:d _products to run for 
longer time. 

PROCRAMMINC 
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Applications 

59 
By Bob Friese11/Jah11 
Some tricks for building usc:lul 
applications, and some ways 
to get around this language'~ 
limitations. 

WHAT'S NEW 

155 
Compaq's note.book, Philips' 
latest Velo, and Accent's trans

lation softwnrc. Plu.~, IBM 
brin~ irs "giatlt MR" tcchnolo
S>" to a desktop disk drive. 
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Mail Call 
160 

Rc:aders respond lO tht! big 
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what is the Net the: end of? 
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266MHzat 
a dynamite low price 
f()( adeal that wi bblv you <tNll'f, can n<:11•1 0< IAsit our website 
at WWMtHlboolc.com. 

233 MHz MMX'"Proceuor 

• '1.1" $VCA Actlw MatrlK Color DIJplar 
• 16 lfCOOOAA ~to 128MB 
• 1 CB rtmo\'llfile Hard D~ 
• Nl6.tl Mm1t H)'Ciltrlr? 8arh>Jy 
• p· ~bJt l2 Cache 
• JJ • ffoppy Dril't!1tJii Zlhc MOJI Vaml* Spa'CI 

CO.ROM l!!:!!tt! Ill no nefll lO S""'P 
• 	lf11tg.'DUll OvaJ.&Jlton PolnfJng StJclr and 
T~ both oaM! wrx.110tU10u!fy 

• 	168.~ Sll!ml AUdlo 
• 	Two Tjpe If orone Type IN ('ChfCtA Sto<. Cordi1UJ 

and ZOOI~ fllflPO<led 
• PCJ Crophb Aa:den7:or w/2 MB DRAM 
• 	Porell'cl Srrial, PS/1, ~ 1....vy frtro.Td pott. 

TVC!J(. USB(2) 
• 	KC!lf/n9ton J~p.'w rtUt>cttrbk

lk-down or~ 
• °"1e-)'l'Xlr lAU'nlf~ 1'1ll'IW1fy 

• Mkrmofl I~ 9iJ>IMuro.ll!d 

233 s1999MHz 

~ 	Upgrode to 32MB EDO DRAM 
Upgrude to S61c internal modem 

266 MHz MMX'"lntel Pentium· Proccnor 

I 

• I l .l XCA ActJft Motrl.r Color Display 
• 32 M8 EDO DRAM. ~to 128MB 
• 1 GB trTl10IGfJlr Hard OnW 
• .fH\tlft/1ICllK l.ihlm ton Smon 60lt1YY 
• Pfl6ne &Mll U ~ 
• J.S. FJowt C>tWt IJJJI. 20Jc ~°"' \tJnilb(e speed 

CD-rlOo\4 no ntt.d to swap 
• 	lnrcgrul.Cd Ducll-flUllOll l'oindng Slic* ond 

Toudtpod.. both OC1Ne 1"oo.tlll'l£00lly 
• 16·Bil Stm\'l~ 
• 	Two Type If or one Type/II K.MCIA Sto<, (atd&Jj 

and l~ wpporu!d 
• PQ Cirophio .AaEftm«lr w/2 MB DRA/14 
• 	PorCll StJitll. PS/1, \'GA, 1..,.vy tnf(f}{tdpott. 

1V out. USB (2) 
• Kms)ngton lode jl.f.IPOl1 ~l ~r«luli.it 

I mafnxfmml 
• 0-	 l'\'Clf'~MOl!lmlY 
• Mbo!oll I~ 9S prN!lfol'«I 

266 s2999MHz 

~ 	Upgmde to a 4.0 GB HDD 
Upgrade to 64MB/ 128MB WO RAM 
Upgrade to a S61c lntemal modem 

Mon-Fri 8am-9pm EST Sat 9am-4pm EST 
U.S 11' ~. 3lx lly unc°"duona' mJncy-b.ltl 11r.inl(i• lmm dll.e o1 p.rch.lle. 

,,,,, ,, 
W~ 	 ')..,......,, ,....,. I'): 	 " .., " 

··? J · '"'""' t(.t '::'~~ Or.; 1 '1 

~~ ll"~ijUIi1 

Winner Of Over 13S Industry Awards 
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~ 
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-;-, • Ouali~; means dependable and reliable - ready, 

,_,,,,~ willing and able to go above and beyond. 
Tim's GATEWAY™ products and Gateway 2000 

Major Accoun . Inc. se!'\~ces. 

Gateway's comprehensive produc: ·ne provides the perfect 

solution or your entire organization. Whether you need low· 

cos desk ops. powerful workstations. modular portables, group

computing digital media computers or scaleable servers to tie 

your network together. Gareway has the total computing solution. 

Bu whac good is a full breadth of product w·thout the 

knowledgeable staff to back it up? Ga eway 

sales representacives are specially trai.J ed to handle the unique 

needs of our business customers. With Custom In cgrare 

Services (CJS), a host of hardwa e and somvare a plicatlons can 

be custom·buik into your PCs. And your epresemative will 
conci uc ro work with you to design computi g soluc"o co 

mec yo 1r changing needs. 

Tua s quality service. wi h quality Gateway 

roducts. Custom·configure your PCs on o1r 

Web site. o~ give our sales represen atives a c.aU 

oday. Le them personalize a otal PC soluc"o. 
P.~n~1!-!r:ri · nfo your organizano . 

(For more information on our ~ti! product line, just give us a calIor vi it our \'(!eb site.) 




Gat ray Solo 2300LS Portable• 121 • SYGA TFT Coll>I Dtsplar • lntd ::lOO!'vtHz Pcnaum* Processor with 1\1\J\l\X '" 
Technology • 32MI~ S RA:Vi • 256 KPipelined Burst arhe • 3G.B Hard Dtivc • Modular 3.5' Diskcta: Drive • Modular 
7X min/1.lX max CD·ROM Drive • 6-llil v\'avetablc Sound & Stereo Speakers • 12·CeU Lithium Ion &rtcry & AC Cube 
• 6-·Key i\.\Jcrusofta Wt°'lows0 95 Keyboard • Carrying Case • MTSC/PAL Video Our • US~ Ports & Zoomed V>Cleo 
• MS8 8Wmdows 95 • MS Office 97 SBE plus Bookshdf e 97 • LapLink.8 for Windows 95 & .VicAfre V1rusSr..an 
• Gateway Goldw Sernce & ·up r1 or Portable PCs Prices starting at S2849 Cold Value Lease '$101/m<>. 

Ns-8000 300 Department Class Server • Intel 300tv\Hz Pentium II Processor with 512K Cache (expanooble to two 
processors) • f: rro r ·Cli~·k1ng M:d Cvnccting Memor; Subsystem with 128~'tB RAi\I\ • Quick Hot·Swap (OHS) RAID 
Storage Sy'!>rcn with r hree Cr~rnnd Co tro!ler • ·1 hree Hot·Swappablc: 4.2GB SC.t.. Hard Drives • 12X SCSI CD·ROM 
Drive and 3.5' Diskette Drive • 3Com!: 10/iOO Ethemet Ackipter • Thlm:er~&y Servcr Tower Case • Dual 365·Watt 
l~du r~an: i'o·,o,·e1 SuppUes WJ :-r l. ·dsharc Ca.pab.t.licy • 104 · Kcybo.1rd & M · lmell rMouse n• • lnfo rManagcr1MServer 
M.m:igement System with 1\r.. lvt:C :rn.ru Proc~s 0 1 Protection S'n99 Gold Value Lease ·5268/mo. 

NS·9000 ZOO LS Enterprise Class Se r• li.c;o !nrel 200MHz Pcnuum Pro Processor.; with 5l2K Cache (expandable 
co six prcccs.sor.;) • E.rro r· Checkir~g and orrecci:ig MemO!')' Subsystem v..<i th 128M.B RAM • Quick Hot·Swap (OHS) 
RAID Sr.:iragc System with Three Channel Controller • Thrt:c 4.2CB SCA SCSI Hard Drives • 12X SCSI CD-ROM 
Dr.vc and .3.• - · Diskette Drive • ;Com 10.'Jfl{J f.rhcmet A<l. ptcr • Double.Wide Foun:ccn·Ba}" Chassl~ • N-1 Po--vcr 
S·upply Subsyotcm wirn Two Hot·Pluggahlc 3:0· ate Power SuppLc (upgmdeable to four) • CM· Keyboard & MS 
lm:clli.~ousc • lnl on'v\anagcr Server M.magemcn: Sysrem YJJ th 1\ctf\•eCPR Processor Pro:cction 
Sl2,999 G{)kl V. ue Lcasr S4.'>41mo 

E-1000 166 Lo Cost Ne ·ork·Ready Desktop • nrel l66MHz Penuum Ptoce&<>r with Mtv\X Technology • !6MB 
$1)!\Nv\ • 256K Pipclrr.<<l Bum .:he • EV5<r .28 Screen Pit h I:' Monitor (13.9 viewable) • lntcgratcci PC! Vtdco 
with 2M.B ORAM • 2C B ltra AfA Hard D :M: • 3.5 Diskc11e Drive • 16-Btl Sountl B~tt:t 8 Compatible Business 
Audio • lntegi.1tetl 10/100 Fast Etherncr • E·Scncs Low·Proiile Desk p Ca..~ • 1(14" Ki.yboard & Mouse • Microsoft 
Windows 95 • lJ~ ktop {\l\anab-cmcnt Interface ~DMJ) 1.l CompliJnl • In el L·\Nlftsk~ Otent Manager 3.01 
S1079 Gold Value Lease "$.38Jmo 

E-3110 233 Mainstream Ne ork· R dy D op • Imel 2:' ::lM H1 l'e1111um II Processor frarunng M.VtX lechnology 
• 32.V..B SDRAM • lmegiatc:<l 512K Pipd 1r:ctl Bum Cache • EV70l> .28 Se1een Pitch 17 .Vionitor (15.9 viewable} 
• A.ccelGraphic~ 8 Permedi.1 11 :? '12-f'.I AGP w 1:h 8,'v\B SGRA.1'.. • 4GB Ultr,1 A A Hard Orive • 12'24X CD·ROM Dnve 
anci ::1.5 Disk.we I>rive • 3Com h ho:rnet Ad.1pter • E·Scrics Mid:fower Case (shown with des. top case option) • 104 · 
Keybo.>rd and MS li .telliMou e • MS Windo\ - 95 • (DMJ) 1.J Compliant • Intel I i)esk CUent Ivlanagcr 3.01 
• Gateway Gold Scrvke .1n<l Suppor for E-~r:es PCs Sl999 Gold \hluc l.ea~e S7Jimo. 
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CALL 1-888-217-4941 www.gaceway.co m 
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Coping with Change 

The pace of change has shattered old PC buying models. 

oore' Law has fi naJJ y pushed 
rhe pace o f l'C hardware de· 
vdopmenrrhrough rhe sound 

liQilriM barrier. A producr manager 
for one of rhe Big Three PC companie 
re cntly pointed co one of hi lace r )' 
rems and cold me, "In 12 months, cvc:ry
thing in chis machine will be di ffe re nt. '' 
And he meant everything: proces·o r, 
memorr, video, 1u speed, network card, 
di k dri\'e inrerface, and high-volume 
storage modes. 

"Where 've you been?" I bear on c of 
you saying. "It's a l wa~· been rhi. wa, . 
To a degree yes, but I'd submic rhar rhe 
increa.~ing quanriry of change ha finally 
turned into a di fferem quality ofch:mgc. 
\V'hile everything in chc: aforc:rnc:nrioned 
computer will be di fferent in 12 monrhs, 
the change wi ll happc:n concinuall , , not 
ju ·tannually. What ever happened ro the 
ide.a of acompuccr de ign you could ser
tlc on for a }'car? 

Intel, wh i hi cl.riving much of rhi · 
hange, concedes rhar many new ccch

nology dc\·clopmcnrs arc pushc:d fo r
ward by inrra-indu cry compecirron, nor 
customer demand. But it' not al l tech
nolog)' for rechnolog · sake-if you're 
a marr hopper, you can increa ingly 
fin I just what you need among all the 
va.ria nrs of PC techno logy. Buy that finan
cia l analyst a 3500 dual-proccs or sy · 
tern if she need~ ir , bur don't ·hrink from 
pending a mereS999 on a r rem forrhe 

receptionist to get his e-mai l. Got a dog 
of a \\'7eb server? Faster multipro c·sor 
ha rdware's cheap compared to losing 
customc:rs. 

Nonethele Intel' artitudc has a 
cerrni n nm-it-up-rhe-flagpole·and -wait • 
uncil-che)·-s:ilutc: qual ity. \ 1mc univer
sal serial bus (USB) and M IX, two rech
nologie thar have waited !o rig for 
rhird-parry upporr. When one-chird of 
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your rhrc:t: ·yc::ir li feq le is pcm wamng 
for the very ching )' OU bought :i sy. tern 
or, can che words "invcsrmc:nt prott:C· 

rion " have a ny mean ing? M rcr all , if 
)'Ou'd v aitcd cho c 1 2monrh~ IJStycar ' · 
$2.400 200-MH7. Pentium ~ l~· l - would 
h. ve co. 1 you S LOO. So before ~·ou buy 
:i newrechnology,a kyoursc:l f ii it' real 
ly compd ling. 

'ompdl ing, to me, me<Ul ar lea r chc 
following: 
• A tcchnolo1:,ry must ha\'C an imp:ic t on 
rhe spec i fi needs of u ers . , O \ \ : that 
we're ltitring 300-MHz clock speeds, ior 
example, raw power alom: is unlike ly to 

he compelling fo r m;iins1 ream busines· 
user:-. U 1 1 les ~ offict uice go on another 
binge. u er haveclockcyclcs toh11rn. But 
if you 're planning to implement voice 
recognir ion wirh in a year, then hor e
power iscrirical. In rhe end, is there :i busi
ncs c:i ·c: for che bee: ·r l'C te hnology? 

Wh at ever happened to t he idea of a computer 
design you cou lcl settle on for a year? 

performance pcrspecti\'e. Bm you'll have 
to add ro that your own o l ·ulus of hu ·i
ncss nc: cd, roli.:r;ince of (or hunger fo r) 
dunge, :ind :tb1lic to support rnulciple 
technologies. 

In the long rnn rhc: indu~rry nc:ccls ro 

find a :mer way to introdu e rech · 

• A cechnology musr be ompc.: lli ng in 
that ir will ch:mge, within a rcasonahle 
time frame, the wa 1 you doc mpucing. 
Power management wa u ha hange 
fo r notebooks· the variou · m;inagcmenr 
fc:;ittrrcs built in to PC98 mothcrho:mls 
will be uch :i hange for sorni: shops. 
While you don't wane ro get stuck bur · 
ing the: l:i.~ t vestige of:i re: hnology (tried 
co buy an ISJ\ video cac<l l,ncly ?), rhcre's 
no longer ::i ohcrcnc ca c rn be made for 
hahit-u:illy rid ing rhc front pa rr of rhc· 
wave. I'm no ·urfer. but I hc:i r thc:r give 
poinr for choosing the ngh t w;tvc. 

"o pbnning for the mure hns defi 
nitely become more difficu lt. Int ccom
ing months, we will be giving you some 
new cools to analrzc rhr li kelr helf life: 
of ·y rem. fo r future: applicarions from :1 

nology. We recently did a li \•e sun·ey at 
Comdex in which 74 pcrccm of re pon
dent · fdr th:i t tcchnologr is movin g 
roo fa t. But yo u 're noq owerle-_ in chi~ 
iruation. When the indusrr 1 tric · to 

force a new rechno logy hdore you' re 
ready, take the bull by the horn and le 
.system vendors know which enhance· 
menr ou an live withour. In roday' 
bui ld -co-order world the mt:~ . :ige will 
h ~ received quickly. 

)/011, fcJla 
{ 

Mark Sch lack , Editor in Chief 
mark.sc hlack@byt c.com 
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HASP®PROTECTS MOBE. 
All m~r the 11~>l'ld. more de\'!! l<:pffS are chotc;ing to prolect ll1l'1 r~-itwa.re ag:lillSIpir.1cy Tht'y' tC Jll1l lOC111lA 

more products,on more platforms, with bl!lter pn!leruun - and Iling nlO~ :c; a r ·uh. And mnre oi 

lhesedevelo1:ers are prot~Ling with HAS!~ \\'11y? lkoe:111!e HASP offe · moreSl'0.1rity, more n:-h:ll>ilill' :tnd 

more fea tures th:rn anr u ~r product on the markeL HAS!' supports the most aJ1·anced pl:1tfunns, 

i ncluding~ mNl Win95. Win32s. Win 3.x. 0~2 . IJOS. :\l:ic OS. 1 F.C, 1; IX and IA\". To le:lm more 

about how you ran protect better - and sell more call now lo order your HASP nt-l'elOjler's at. 

HASP Packs 
More Into Less. 
Based 011 a.full-c11.~om 1IS/C, 

//,l 'f'packs 1/~ mos/ <Ulv<ma!d 1-800-223-4277 
pro/eclion i1111 the ,1·11utllt'$1 I«:>• in the 1wrid. www . ak . c o m 
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The Good Stuff 

I am vcr)' thankful for ;ill the 
good smff rhac appears in 
BYTE, ~peci:illr your covcr
;ige of Java. The editorial in 
thc ovembcr 1997 issue 
was co the point. J\I o, 
"CORBA Java, and the 
Object Web" in rhe 0 t0ber 
199 L~ uew:i excellent. I'd 
like co ee more in-depth 
covcragc of copies such a 
JavaBe. n~ and rcmot · 
method invocation (RMI). 
Mi/011 7.imm~rma1111 

m<1111111erm~worldcJwt.c:om 

\>la /cl) for ottr java8el111s 
coverage in 1998.-Mark 

c:hlack, editor in chief 

Who's Out 
in the Cold? 

"R:iising the Java candard" 
( Ol'cmhcr 199 editorial) 
made ome ve ry good poims 
abom Java and standardiza
tion, but I don't underscand 
rhis !'>t:itc.:ment: " un cxccu
ti\•cs talk quierlr :ibout 
re,·oking Micro oft' licen ·c 
if it hips ic Yer ion of the 
J:iva I, c . Who will be left 
out in the <ild then? The 
fe, hundred tJ1ousandjava 
user or rhe hundred million 
Windows u er ?" 

i\cmally, neither group 
would be lcfr min the cold. 
' ucl1 c:omrnelll implic: th t 

Microso c i ch only Java 
olurion for W'indow . IJ1 

fact there arc mulriple J:iva 
olutions or \X'indow ·, and 

only one comc.l from 
fa.:rosoft. I agree that it 

would be a go d citing if 
Microsofr were to comply 

with its cont race · however 
it's perfectly undcrsrandable 
wh. it insti:ad hoo e to 

pend money 111 court. 
Ln addition, my compa

ny' experien e i th:it the 
Microsoft Java olution i 
urrently inferior to rho c 

provided by Sun and mher 
vendor . We would have 
liked to u c Micro oftja,·a 
ince cite compilc:r ii; wry 

fast, but ;m instantaneou 
cornpiler i~ usde ·· if the vir
rnal machine 1s not rd1:1blc. 
l)aue 8oydsto11 

olutio11s Co11s11lti11g 

da1":b@sc-sy5tems. om 

ADeja vu 
Nightmare 

Whar a relief to find rhar 
omeone el e has ome t 

the realizarion that Window 
NT ecurity i nm secure. 
"Deja Vu All Over Agam .. 
(November L9 7)' as ran
t. stic! It was really nice ro 
ec someone dse al ·o note 

that the T e urit · bu~ 

were discovered and 
patched in nix long ago. 

But one thing was mi ·ing 
fr m rhe article. A vcr. large 
number of hole exist that 
obviate the: nec:d for p:i · 
word-era king program. , 
AcciveX, and ocher tr icks: 
Anyone who lo onto an 
NT machine with the defaulr 
configuration b.i potentially 
lmndred o way of gaining 
access as an aclminimator. 

First, the SY , MROOT 

cliri:ctory is ful l comrol for 
thc group Everyone. Thi 
allows the rcpla emcnt of 

lotcpad.exe :ind other prll
gr:im wirh a trojan horse . 

Yo 1 don't evc:n need a com
piler. since ou c:in rename it 

otcpad I .exe and crc:ite :i 
batch , cript rhar adds your 
u er to the Dom:iin Admin. 
group' hen an adminisrra
tor st:irts otcpad from the 
Scare menu. l.n addition, 
there arc dozen of DLL~ and 
other cxe ·mablcs that arc ac 
lea ' t ch ngi::iblc by Every
one again !lowing c:i ·y cre
ation of :1 trojan hor e. 

File a. oci:itions c,1n be 
changed by au er an<l :ire 
thi:n dft.:crive for rhc admin· 
isc raw r. Thu~. the next cime 
an. d.mini trator doublr:
clicks on a .ex t .doc, or mh
er file on this ystcm. th 
u er becomc:s a member o 
the Domain Admin group. 

The wor ti that thi i rhe 

default srate, ai1d yo u need no 
pecial programming kill. or 

tools. The holes arc ju ·t cbere. 
Jim Mohr 
Author, Linux User's Ri:sour c 
/lltl lllO@b/it~.de 

Same Nightmare, 
Different Bed 
T here · no cxcu e or chi: 
ecurit)' problem in Win
low rr but .iftc:r follo\ ing 

compute r- ccuriry 1 u and 
using Unix (:is well as NT) 
or ome ume, I'm mpriscd 

t0 ee Unix being held up as 
:1 st:ind:ird. Many of the 
·ame sores oi Aaws di cu sed 
in the nrricle -ot>jil Vu :\ II 
Over Again~ :ire ·ri ll pre em 
in Unix 25 rear later. ( cc 
frp: //in o.cen.org/pub/ 
ccrt_:td\'i ·ories.) 

And be ause the flaw are 
so ob,-iou , no one even 
boche to rnlk much any
more abour how the config
uration of rypical Umx
b ed f ·ervers leave 
chem exposed t the sim
ple t kind of arr:tc ·-, 
including tho e thar ca n 
result in tJ1c <lesmiction of 
data. By default,~ server:; 
unpl r trust-wirhom 

SUBSORIPTION 

CUSTOMER 


SERVICE 

U. ·.only: llQO-lJl
291/J: i11tcm111tronal: 
609·426 ·7676; ors~ 
hrtp://1u1uu•.lr,tt:~omJ 
adm1rllr11pcstSl!c.JJ1m. 

For.id1-atmn11.z11d 
orher 11011edJtonal 

comacrs, sr<1pqgu 1-3 
or I0111dir.l:m1 tbt: 
irrfonna11on linb on 

The BYTE Sirr. 
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Vinr T1u: RYTE Site! 

ca• Ii 011rarc/Jw<!s. 


Downlo.ldartid~s.. Su 

uulrutry ~s re/.r.asQ. 


]om on·lind e>nf1trcice:s 
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requiring any cryptogr.iphic 1101'. ( crscape/ 1sige111c's Don,t Like Your ISP? pier. Ir is neirher uper · alar 
or password-based proof of Caffeine is a11 examfJle oftl1is nor superpipelined, whi.:h 
idenmy-rhat their clients architecture.) Hopefully. the "B:i.tter Up for Bro::idband" means fewer transistor . No 
arc who the>' sar the>' are. specifications will h we been rare th:n "there's no <li::il branch predi rion mc:in.s 
The computer industrr and pre.ented-in fin11/ fomr t0ne, and your connection cven fewer rransi rors. 
computer u:e have a long to the 0 •IG by the time this roan I P or corpor:irc net· Bur for all rhar the 6 ha 
road :ihead of them to reach appears in print. work is hard-wired o you more rran i~-ror than the 
the goal of l rruly secure Whe11 llOJ' is fully RJ\U· won' t l>e able co change er· Pentium P'5C. And.al
ompucing em·ironmem. ready Jw 1 oft might conti11 - vice pr \•idcrs without h:i • though it has more tr:insis

Nathaniel Mi /J/1.i11 11e to Sttpport )RMI' for back· tor , irs die sizc is 37 percent 
111ishki11a1vorld11e1.at1.11cl ward cmnp11tibiltt)'. But smaller. One would think 

rhis i bec:i11 ·c c::ichc · arcJava oft's partners intend to 
support RMI (lifer /IOI' onl)' more regular and more 

den e. Bur 32 KB of cacheRMI Lives! in their virtual mac/Jines. Of 
accoun for maybe R00,000co11T'$e, Microsoft doesn't But Where? 
rran isto -not enough to 

ln " CORBA Java, :md the javalJeans support only tl1e 
support either. Enterpise 

accounr for the greater num
Ohjcct Web" (Ocrober RM/fl/OP S11bset. TIJt:y need ber of mmsi tor , no r 1he 
1997), rhe aurhors· a crtion JJOP to passJava Tra11sactio11 reduction in chip 1ze. 
that "j:l\'a oft will abandon eroice ([fS) 1ran5(1ctio11 111is article nrnke ir look 
rhc.: proprieta ry ORB on contexts . imple, bur it begs m:in , 
which RMJ i current!)' built' }RMI' is dead. Microsoft questions. And, b • rhe time 
i refuted by rhe folk~ t does11 I s11{Jfx>rt it. md nei ing change made at the I got ro the third column, ir 
Java oft. lf hy thi the ther will 11£1\, IBM. etscape, phone compan)"' · CO." \ as already clear rh:ir I ·rill 
author mean chat the ORB Oracle. and so forth. How· Tl1i is nor rrictl>· rrue. do nor have my wish for a 
pos ibilirie will no longer be ever, it shouldn't matt-er to Pulse om current D L ~11 irablc: notebook bip. 
"limited" w a proprietary )'Oii if1/0J> IS the only ORB pro<lun allows all er t0 K.C. Toh 

Java Remote Method Proto· that jall(I oft (and friends) ele r-u ing :in embedded Petalirrg]aya., Mala ysia 
col (JRM_P), rhen I stand cor· s11fJport as long as it provides Wei interface- from any 
rccted. Bur I believe mo t full RMI semantics. R.W will number of ervice provider , ThP reason wh)• the C6 has 
folk would take ir ro mean have a long life, b11t on top all of which arc connected at more transistors tha11 a 
that Java oft intends to 1oin ofIIOP.-Robert Orfali the 0 vi:i rhc ·crvi e-ac ess PS ·c-series Penti11111 ("A mil
rhc herd. n<l dump JRMP, mulriplexc:r. Individual PPP lion versus ·U million) is 
whi h mo tofu have been c ion are e rabli ·hcd for indeed the larger caches. T11e 
led to believe: is not rrue. Now Showing each u ·er to the current ser· C<> has J.2 KB eacl1 ofinstm e· 
·n10.e who are <levelopin vice pro rder. Should a user tion cache and data c uhe. 
under RMI and need pa · -by "Bauer Up for Broadband" wish to change hi or her fl's possible to est1m.ue how 
value c:ipabiliry and an "all (0 tober 19 ) sr:m:s rh:it pro\'ider, it' ju r a mou e many tmmistor;, that 6-1 KB 
J:wa" implemenrarion of di · eparate di he ;ire: required click awa .. acco11111s for: 6-J KB = 
tributed object believe rhat for Direcl' . and DirecTV, a Scott Harris 524.28 bits. 'talic RAM 
there i · a comfortable m:ir· \ ell as chat ·Hughe will Ma11ager. Stratcxic l'rod11c1 (SRAM) cells typically 11 we 
ker posirion for RMI. omcd;i ' offer ::1 method for Dc11dopm.:11t, P11/~co111 six Ir: m;,istors per bit when 
Ha/Arnold using one di h for borh, :'COit. Im rris ff!1puIse.com used tl1is way. That totals J. I 
hamold(Q:telegmrip.com although no target d:ite ha million transistors, without 

been :mno11n ed." A rually, considering the cuntrol lt>gic 
Java "oft will cuJttim1e to that sy tem i now available: The Chip That Ate associ(lte.d with the caclu!S. 
support RMI over}RMI' untif DirecDuo was unveiled on The large proportion C)fMy Batteries
the lwemet Interoperable July l transistors in the caches 
ORB Protocol (llOP) is fully The article al o mention No ooncr do batte ry dcvcl (more than 50 percent o{ the 
Ri\ifl·ready. This is consistent char Dire PC i offered by operi; give us a hettc r power hip's /(Ital) indeed does 
with what's stated in 011r Hughc ormnunicarion . to·weight ratio rha.11 PU accoum fur the C6 · tin}' die 
article. Java oft will first Boch Dire P and DirecDuo makrr hew up the extra size. As you correctfy point 
deploy a subset ofRiVU 011 are product of Hughe Net· power ro give u a con ranr om memory occ11f1ies less 
IIOP as it is today. Java oft is work ystcrns, a Hughes 1-hm1r notchook-barrery space tha11 logic because it ·s 
afro working with Netscavel F:lecrronic compan . or life. Why nor gave us :i ·im· more dense. bm )'Ott 've 
Visigenic 011 the OMG obieci more information, cc pier le powerfol pro e sor underestimated the a1110111tf 
pass-by-value and Mfl-to- hnp://www.dirccduc1.com /. rh:ir gohl le. le ·· power? ofmemory. 
1101' S(1ecifications. These Mitchl'll Der111a11 In' Keeping Ir imp le" ~ 

ii 
Despite the 6"s simpler .,,specificmi011s might provide Edc/ma11 P11blic Relations '" (Ocrobcr 1997 ore), Tom desif{11 , the neuJ Tillamuuk 0 

the (111/ MU semantics over 111dcr1111111 a.·dc.cdc/1111111. om R. Hal ill ay che 6 is sim- class Pet/limns still cmmm1e 
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Well , maybe Ed ison said It dltterently. But he wouldn 't If he'd had a copy of 


Mlcrosoft8 Office 97, Developer Edition. It enables you to turn Microsoft Office 


appllcatlons Into hundreds of fully customized solutions without starting from 

scratch. The Microsoft Vlsual Basic for Appllcatlons development environment Is 

one you're familiar with so you 'll be up and coding just as soon as you get the 

shrink-wrap off. And with Microsoft Office currently residing on mllllons of 


desktops worldwide. you'll be sure to find a market for your work. For more Info Microsoft· 

about Microsoft Office 97, Developer Edition go to www.microsoft.com/ officedev/ Where rlu ou want to f.?O toda ?' 
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d~ )f1st1nct 

dtsttnct 
ta a a s s 

Di Linet., lntclliTermN 

free evaluation at 
www.cfistinct.<om 
408-366 -8933 

All the protoc~I&
that you need tc 

networlcyour 
application... 

Free evaluation at 
www.distinct.com 
408-366-8933 

Entet HotBYTEs No. I t t 
at http :l/www.bytiM;omlhotbytesl 

less power at the same clock Cema11r 's \Y/eb site; I ttp:I/ 
(req11c11cy. That's /Jeca11se the 1vww.wi11chip.com/.- Tom 
TiJ/amooks are mamt{ac R. Halfhill, senior editor 
tured rm a 0.2 --micron pro· 
c.ess. while the C6 is still at 
0.35 micron. The 'Tillamook Fixes 
can nm at a lower voltage. 

You make a gond poi11t fn "Power ite Srraddlc 1hc 
about simple designs rarely Object Worl<l"' (Januar)' 
remai11i11g simple. The C6, fa. I), 1he URL given in the 
for instance. will add branch contact information should 
predicti<>11, a /Jetter FJ>U, and bave been http: //www 
better MMX capability this .sybasc.com. 
year. as well as an integrated In rhe rnble " ltraporr,1
L2 cuclJt'. However, its die blcs at :i Glance:" (December 
siu and price will remain 1997 Bits page 28). the mrr
small, because Ce11ta11r i~ ing price for the !BM Tl1ink
aiming the C:6 at the low-end Pad /;OX was givc:n as 

PC market. $ 199':1. The: orrect price i 
ate the 11ew address for approximate ly $4200. 

COVER STORY 

The Future of HTML 
Dynamic HTML and Extensible Markup language (XML) 

are poised to become the ncxt big things on the Web, but 
sta ndards-especially those fo r DHTM L-aren't as 
solid as they need to be. We'll help you understand 

today's migration strategies. 

MANACINC DATA 

Why You Should Stop Using 
Stored Procedures 

Using database--store<l procedures iS a recipe for 
creating unmanageable code. Herc's why it's better to 

separate data from the procedures that work on i . 

Developing for Rhapsody 
BYTE tells what to expect from the Dcvc:loper release of 

Rhapsody,Applt's OpenStep-based, next-generation OS, 
which sports Yellow Box APls that are able to run under 

Wi ndows 95 and Nias well as some versions of Unix. 

PLUS 

The Bill Gates Manifesto, 
by Bill Gates 

HARDWARE I.Al REPORT 

3-D Graphics Boards 
NSTL tests business-class and high-end 3-D graphics cards 

with a focus on OpenGLappl ication tests. 

SOFTWARE LAI REPORT 

The Unixes vs. NT 
What's the best OS for Web servers? The BYTE Lab pits AIX. 
HP-UX. Li nux, Dig ital Eq uipment's Un ix, and Solaris against 

Win dows NT to see how they compa re in terms of 
server setup. scalability, and reliability. 
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•main rame. 

call The Builders. 


radyne Corporation, a pioneer 
and leader In digital network access, 
has cuslomers who not only want 
fast nelwortc access, they want fast 
an on the status of their orders 
as • And that ued to mean the 
ompany had to procaa thousands 
illdlvldual phone a lls and manual 

es against mainframe transaction 
d . The company knew the answer 
was aself-service application on the 
Web; but how could dley Integrate a 
Web reporting system with mainframe 
lega data? The answar••• EDA 
mid 'ware and WebFOC ram 
Information Bailda 

Web Acces to 
Using Inform ullders EDA 
mlifdlewara •nd WebFOCUS reporting 
~nglne , Paradyne customers are now 

able to launch dynamic queries 
against live mainframe data. Tbe 
wholQ system was built In 90 days. 
And In less than two months Paradyne 
reduced order status telephone calla 
y over 40%, enhanced customer 

Uons, and stimulated new business 
bV riving cuatorilers to Its Web site. 

C II HE BUILDERS 
Want to build cutting-edge Web 
applications that can access, update, 
or create dynamic reports from ltve 
data resident In any application or 
database? Call THE BUILDERS at 
(800) 969-INFO or visit our Web site 

at www.lbl.com. 


CALL THE BUILDERS lnf~rmation 
Builders 

www.ibi.com 
(800) 969-INFO Uniting the WEB 
In Canada call (416) 364·2760 
EM 1ndWe1J11>tus aro tr.uum" d • tcmull tl 111or.1 , Ire.. •MY C·nulllnto t<:Dm and the Enterprise 
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News & V i ews 

WindowsSI imfest 

Several forthcoming products promise to bri11g thin-client computing to today's 

Windows applications, but experts warn: l.ook (and test) before you leap. 

ic r osof1' · Terminal er\lcr 

(MST , code-named Hydra) 
 MultiWin: More than One Way to Skin aCat 
softwa re promise· co bnng 

lil~lliil the bcnefi r· of rhin ·clicnr Microsoft's Terminal Server Corel's Remagen Technology 
comput ing ro roda( Windows appl ica All application pr~slng occurs at the Mo~t application processing still occurs at 
tion . But managers who ha\lc ~ucccss the s rv r, but some processing occurs atrver. 

the ell nt for even more efficient networit 

rarions w:irn chat )'ou should plan and rest 
fully rolled out rh in \'('inclow. implemen 

Mir.ro!>Oft officials say th:it 1111~ operation. 

9!!111!!!!!11!!1• 

. rrhitecture willbl' fore )'OU deploy. 1\nd :it k~sr one: Mi
place les.s strain 

croso competitor Cord, is rewriring it on a neho.ork's 
bmincss application uirr ro work b ·t  b.arulwidlh Uum 

;i Ja,·a-liasei.I 

M T :idd m11lri11scr c:1p:1bili1ic ' and 
tcr when running in multiu er m <le. 

11etwork 
on 11ule<, 11·hlchsupporr for th in- licnt lie i es tu appli

ilownfonils 
carions chatrun on ve i n 4.0:mdfunirc . J1plic.:1t!o11~ O\ler 
version of :-r crvcr. I T · rci.:cncl y cn  th<' nebmrk. 

rered its fi rst ro1mJ of beta re tmg and 
is urrc:ntl)' lated for rclc;isc during chc 
fin half of this yc;1r, although th:u <lat 
could hange, depc:ndingon how tht' first 
roundofhi:t:icc:stinggoe. 

A thin MST implementatio n differs 
from a Java-b;1 cd n ·rwork ..:ornputcr 

-

With Tem1inat Sen·er, 
onl c;hanges to the 
i:rnnhic31 interfac' are 
~cnl tu U1t client. 

Word proCMSOr/ 
spreads:boet editing 
operations are 
implemented via 
custom editing 
toob on the cfrent, 

'filch process mouse 
anil k ybonnl events 

locally. This llmln les th 
need to oil Y ll' mouse
move message to the se1Ter. 

GUI objects le , toolb 1'$, 

controls! th t 
Implemented on the client as JaYOBealtS 
perform all proces.sing' and rendering locally. 

Thin Windows Solutions at a Glance 
Product Server OS Cllents/apps Network protocols Server Server Client 

supported supported requirements performance requ irements 

Microsoft NT$eiver4.0 Na 1e cl1en s or Ctirrent beta supports 32 MB of b<lse About 15 to 25 3B6·basod PC 
Terminal Server (x86 >ersioo only) W111 WO< groups TCP/IP only,although memory, plus 4 to 8 sS!lultaneous wit •IMBot 
(MSTS,aka and fuluro NT 3.11 ,CE.95, thiscould chllllQe MBperuseron USCfS per 200· RA 11or Windows 
Hydrn) Server YOrsions and NT/any "IYOll· th scr. MHz Pentium Pro t rminaldllvice 

bet.avecf•~2 
applicatiOl'l 

Corel Remagen NT SerYar 4.0and Nat ·c clients for TCP/IP 32MB ofbaliC At least 30 66·MHz01fJste· 
5.0;native NT for Won 3.t .95.and NT rr.i'mory,plusaooul s'11ullanoous 486 VII 16 
Alph, CPU:S1111 ph:s numerousJava 6 11Bforeachuser users per 200· h1B o RAM , 
Solarisin the future cliont ·lilll'i YBll· MHz Pentium Pro rnodo rate·sµced 

be aved' Wn32 h'ac, Unix.and 
Apphcat1on NC devices 

Cltrlx plCAsso SameasMSTS Same Js .tSTS, plus TCP/IP: IPX/SPX: Sa.meas ASTS Same as MSTS 286 Of' hlg - ; 
(also requires Mac. Unix,OS/2. DOS, NelBIOS;SUP/PPP Window.') terminBls. 
ASTS add·on) ActiveX,and JaYS direollasynchronous NC ;appliances: 

clients/same ns MSTS witelesscapab· 'ly 
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(NC) m <::Vc::r.11 key area . For in rnncc, :rn 
i\·I T rernuna l doesn't download the OS 
or .1ppli :11ions over the ncrwork, ,1nd it 
doc n'rcxecure applica tion logic local! . 
Plus, l\IST~ work~ with Wi ndow. app li
cation that aln::id . exi~t. 

\ST. ha rlucc compon nts: the tcr· 
rni11 .1 I ~c:rvcr, rhc rc::mote tleskmp proro
<:o l, :m I rhc rc rmi n:l l·scrvc;r diem. Mi· 

ro ofr ·ay · rh.nany well ·bdrnved .12.·bir 
\\1indows appli arion rh:ir ru n on NT 
' erver 4.0 is a c:rnJ idare f r mu l r i u~c: r dc:
plormcnr using MST . '\ 1th Jv!STS, all :1p· 

plication proccs ing rake place on rhe 
c: rvcr; only ch:mgcs t<i the: 11 ·cr inccrfo c 

are cnt ro the clien t. 
In ir · base configu r;nion, i\ I TS up· 

port \Xl111dows-ba t'.d terminal device~ 
(;1\'ai l.lblc from a variC'ty of vendor -, 111· 

d udi ng Boundk, s, cowarc, crwork 
Compuung Ot!vice. , .111d Wyst: 'le hnol
og ',at price :is lo\I as · OU) :1~ cl ients, 
plu res running '\ " indows 3.11, 95, or 
. r. "11ppon fo r 16-bir Windo w clicnr 
mean that ,\ t TS can u her inco rhe \X>"in
dow. 9) age m ·ck older hardware rha r 
ha · m111im.1I IV\.\ ! .md i, apal le o ru n
ning onl)' '\ mdow 3.11. 

. ·ficrosofr's Window ·onl>" client sup· 
pnrr is holsrt:rcd by a orrbcom ing cxtcn· 
. ic n rn .\ ·I T. c.illed plCAsso, from Fort 
Lmdcrdal -ba ed Citrl.' (who ·e Win· 
Fr:lme tc h1wlogy :ilrcadr dcli \·cr .1pa· 
biliril'! simi lar to chose of =-.·tS ). plCAs
s 1, wh i hi ·la red to -llip in the amt'! rime 
fr:imcas ,\ IST ·.add · imporranr cnh:mcc
ments, u ·has load ba lancing and ·up 
port for :i w1Je r:111ge of nc twor k prOtO· 
ol and n n-\X'indow· clien :in I devic 

Avail ability Price 

Slated for release in To bo 00101 1ned, 

first half oft 998 but s:milarto other 
BadlOffioe program 

Firsl half of 1998 To bo d8torr inod, bot 
probGblyless e~pen ·e 
han i1STS 

First half of 1998 To be determined 

Enhanced Mystique 
Computer e.xperts arc in high !femand today-and that demand, along with tllc pace of 
technology change, should Increase over the next few yc:a"5

Alrcady most people think technology Is evoMng too quickly. In a recent survey con
ducted by BYTERc:scarch at Comdex FaU '97 In Las 
Vegas, the majority of respondents said thoybc
licve technology is moving too fast for the aver
age person to keep up bee the figure at right for 
more deta ils). But according to a re.cent issue of 
the rT Metrics Strategics (ITMS) newsletter, which 
is pub11$hcd by Cutn:r Information Oroup (http:// 
www.eutter.mm/ itgroup/), the pace of ltthnolo
gy acqui itions by business- will accelerate in the 
years ahead. By the year 2005, according to the 
report. each year will be the equivalent ofthe entire 
1980s twice over-In terms of informatlon-tech
nology (IT) infusion by U.S. corporations. 

Howard Rubin, ITMS editor, points out that sim

Does lli&ll Tech IntT11 fast 
fir the ..... Joe? 

ply acqulrln9 raw technology isn't enough: Companies also need the right people to run 
systems. In addition, Rubin estimates. the nu1J1ber of unfilled IT Job openings will reach 
350,000 by the end of 1998. -Dave Andrews 

(!>ct'. th e: t:thlt! bc:low for more u1fo rma· 
tion). Borh produ rs promi c to reduce 
the ·o · t f ownership rhrough central
ized app li ;irion management .J. ncl <lc· 
ploymcm :111<l re<lu cd hardware cosc , 
wirhour requiring ·ou ro rewrire ~·ou r 

current applic;nion . 
Bur ir's not 4uirc char ·asy. Managers 

who haver lied out mulriu ·c:r Windows 
implemcmauons ba ed on Citrix\ Wi n
i~ ( :l mc ·:iy ~uch :m cxerci e can be po i
uve but ~·o u ne~d to plan for and rcsr a 
numbcrotcom ponent. be: fo re dcp lo ' ing 
succcs ·iulk The amc will be true for 
M T <lnd pl As o, rher , :iy. One potcn· 
rial area of onccrn i 1he Window. :ippli
c;1Cion rhcm dvc . 

One is uc: will be ' ·hcrhcr rhc applica
uon you want to deploy i reentrant. If 
it' nor, then rhc r\'er must launch :i sep· 
.1r:itc in :111 ·cofirforcach imuhaneou 
user, ' hichc.m quicklr :idJ u1 ro a major 
load oa rhc server. 

lnaddi tion ~ I i ro oft: aysrhatappli· 
c:uions mu r be Y.Tirrt:n correcrl r to ru n 
on l'\'IST _ They nt>ecl tO properly ·cp;i
rate globa l re 1my <l:t t.J. iro111 lo :i i (i .c:., 
u er) egi rry .ua. rore u er-prefer
ence: files in the correct direcco rit:~, and 
o on. ~licro ofc offi ials admitth:i rthcy 

<lon't know how many of wday' app li
cation will wor · .:orrt: rly in :rn MST 
t'. nvironmen t. "Thar' · one of rhe things 
we'll be looking ac during Hydra' bera 

ft'.~ ri ng," ~:iy · Cr.1ig umbcrland, Wm
dow IT crvcr I rod11ct manager. 

Ano ther con ider.11ion: '\ ' i1h .\tST" 
.md other Multi '111 e11viro11 mc:: n , :i ll 
gr:tp hi ·:i i ou tput and key board/mouse 
input flow 01·er the nt'.rwo r ·. Overlaid 
images, on-, rccn animation, and spb. h 
screens wk<:: longe r to cli splay over rhe 
nerwork on an ·ISTS lien1. :\ncl memo· 
f)" leak . which are troublt! ·omc t'.11011gh 
in ;i singk-u er environment are inren
·ified in :i multiuse r cnvironmc nr. The e 
rroublc are erious enough ch::ir :is men· 
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THE NEW CUSTOM·BUILT 

COMPUSA PC. EVEN THE PRICE 


IS MADE·TO·ORDER. 

INTRODUCING THE NEW 
MADE·TO-ORDER COMPUSA PC™. 

AL CompU A~. we know thaL no tw,1 

people arc cxa ·tl)' ahk ·. o whr houl<l 
their computrrs he? \1./l th a CompU A PC. 
you choose 1he exact options and 
fea tu res 1hac are 1ight for you From 1hc 
amoum of memory LO the peed ol th · 
pro cssor l 1he ·1: c of he t 1orutor. it"s 
)'our omputer. }'Our"' y f course. whik 
l!\'ery CornpU A l'C will Ix: diffcrem, cal:h 
will h.wc 1hc quali ty .111d v:ilue you expect 
from CompUSA. 

COUNTON QUALITY COMPONENTS. 

F.a h C m pCSA PC is buih around the 
lugheSt qunli1y m th~ moards. pron· ·s.c1!'5 

and chassis · the q11:ih1y 1ns1<lc 1s as 
dcpcnc.l:'!hlc a!> thi: name on 1he outside 

EXCEPTIONAL WARRANTIES 
AND SUPPORT. 

Ewry c.m1pCSA PC ·omc.s \\1th a 
three-year pans "'<lTTal1l}'. :i one-year on-site 
labor wam1nt ·. and hfctmw h.:urlwarc 
suppon 11 you ever ha\''C q 1esuons 

ahlml )OUr har'(h 1e , you , n call our 
toll-f1ee 2-t-hour help line for as long 
as you own yol1 r c.:ornpu1cr 

UPGRADES AND MAINTENANCE 
AYAllABl£ NATIONWIDE. 

\.Vith mo~ th:m 150 
Compl:~:I. lcx.~llon~ <lc:ross 
1hc l: rn 11try, upgrades. 
maimer\<incc :md n:pai · 
.m !:.: donc qui ·kly 

;u1<.i conwment.1>'· 

Amrriccm Pro ·eric- .\fa/cower 

r«> P rtMIHTS OR EREST FOR 6 

EXPERT DELIVERY AND 
INSTALLATION. 

for $149 97, a kn 1wlc<lgeal le 
CompU A technician will deliver 'N1r 

Compl,;SA P . w }'Ou r 

door, ~rt 11 up and gct you 
up :111d ru n11m 

A ailabl~ in 010~1 
~~::;;;o--

FOUR EASY WAYS TO ORDER. 

For your conv~nicn :<', you :an call our 
toll -.rrc numhcr. $hop our \~'cb sire. come 
11110 :tll)' CompU A or, if you're :1 corporate 
(. U5tomer. s1mpl}' , II your Accoum 
M:ma~(T 

' Must be pbld In full wllhln 6 mo111hs from the dote of purdlase. r lmurn toial purdlue ot S299 ls requitt<I. Subjocl 10 cr<>dll Dpprowl Applies to JKJrchases made with lho Co<npUSA 

consumer credit carc1 Accrued rtnance c:tlerges .,,. be assessed from the original date 01 purchase billance Is not paid In ruu wilhln •Ir monlhs. VaJld on JKJ rchs~ ma~ lhroogh 


Saturdll y, 1131198 only. A:;. ot Octobor 25, 1997, Iha CompUSA credit card '"1nu:il pcreen:agc mle (APA) I& n.:iai;.. APfls vary: minimum mon11>1y tlncncq Charge or s1.oo may 

apply. Qoedl l IS provided by Benencll!l 11 lonal Bank USA.' Stsn::itd ;J,ppng ~·tt ~sr.Jlr<1-l>tBO: Otlh\."fV 1me .~1 L1>00C<.a1cmer S'l~pn;; r.<elormc "!Jilt( \Ocleln> 


ete cai:e:iie 01 o:i...111:>act; .:11 c '\tlpe. tJU. ~s In ac1i.a1 use 1nu,· ··~>· .OJI l'90ef"\il'•s <re ir.e IXOC>3'l'f o• 111..~ 1 'l.'!lp<:r.IM: CO'T'P3rle1l Ille Imel lnS<lt! ego <1 r ri Por11ur-i aie 
97d9·02- 8 lt>;JISl(U"J 7iJQ11MOrlu: .~:1 \ti.IX ~;:I l•il(!N11;)rk ol In: 'CO':x>'~C.n Ccn·.,.,s.:. PC iYl:l ~..... ..,.,. eun IC< 'rt:>u (,f'f: Ct<!th :ni.·ks ill>' Ccrrp'uS"- ·~. •e?tlr.wd 
· - 11:.d!!~\!/' cl Cai pl.€A Ma•c.J~N Ccr ~'° . ·:: 1937 C:<,:;USA l Ol\3~tr>:<ll Colrparrf 
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COMP USA PC™AMERICAN 
merican A233 

Imel 233.\IH= Pcnuum fux:cs.sor \\1lh MMX-· Tcdm logy • 32 Ill RA \.I 
• 	 3.2GB l l:lnl nm..: • 2 HI PCI Viel 
• 561<' dlall+.: f.1x !odem • I 5' 
~ 1 3 .8" \ 'icw.1hk lm:l)?.C ~1;:r) • 32 Bit 
Fl PP>' • ~1crel1 peaker~ • .\hcrVS41ft 
lmelli .Jous • 10-l-Key K!!yb :x11d 

"le~ SJ•~n; .n:J n:utllrg• 

AH\ 11112 ltU2-I 
Tcchnolo~· Assumncc Pmgr:un 

3-Yc-ar 1 ;·11~.l ! !vlJ" 

'.i-Yl-:irl 7ll~-1 •• 1il ii" 


COMPUSA PC"™ AMERICAN PRO 

32 '111 RAM • 2•1X (.\ IA:\) D·Rl M Dnw • 'i6K• OawH -l fax 1\ lxl..!m 
• 17" 5\IG:\, .28 ·1 ~ l ur111or (l 'l .H" Vkw;1hlr Image "i:c) 
• l-3 5" I ++M II H0p1y • Allee L1nsm ACS-43 pe•\kers 
• Yamahil 32 W,we1able !:ocund • 1\hl'rl1,0f1 \·Vu dowsL 9" • .\!rul)S()h 
lmdli 101.C.t • 10-l-Kcr Kc>·~ o.11tl 

AP266L 
• 	 Int I 2661\ lit: l'tnuwn•IJ 
~ r 

• 	 3 . .l ;n Hard Dn\'c 
• 	 2 M tl l \'1 rgi.: \'tdeo 

199995 
AJS !lll)Pr9 ::n:: t111·d c/ 

Al'lNil no_ RI trB l 

Te hn11lugy A"ur:mr Pmgr:nn 
3·Yl·.1r '"2121 - l~"li 
'i-Yc.ir I n I.'-I 

AMERICAN AND AMERICAN PRO COMMON UPGRADES 
Upgn1de J-rom 15' ot >t< \c.,M<lr:u,;:i::'i;, 1 pgmck hom 32MB lO M~ B . . .. 

10 17'' ,r·, w v.... ,. '""'· · ,.· ~ t,m11,1r 160.00 Upgmde to .\·licro,dt «uural Kc I. nrd 

Upg1:1tlc f'rom 3.2GB to -l .3GB Hard Drn·e 


Upgr.1ck I-rum 4. 3 .n 1 2GR I lmd Dnv<' 


Upg1:1dc From 5.2GB 10 7 OC..B Hard Driv.: 


Upgr:id · l'nim 7.l>'(ifi to 8.-!GB Hard Dnn~ . . . . . . . . . . . . 


Upgrad.z I-rom 16 mw 32\11\ 


Call today for your custom configuration. 
Monday · Fr iday 7 om · Midnight fT 
Weekends and Holidays 8om - Midnight ET 

1 888•290•5582 
www.compuso.com 

AP300L 


• 	 -!MB JD \ 'trge Vidt: 

$259995 
P\J~ V1PJ1<r9 ;n:i n,iion;i ' 

Al'3C L-LIOI Hn-ti 
'fcdmoloi:y · umncc: Program 
J-YcJr .nt .3 1_0_,
>-Ycar 1212·1 S2J,...i , 

0 • 24X IJ·R ) ! Dri ve 
~VGA. 28 ·1 Momtor 

:ound • 1-3.5" I -!4:'.\IB 
\\'indO\\ s• - • Mtrn)S()ft 

3 	00 Acid .I K.(llll QO'il," 1)/lllO ClWOrk :ird 

50.00 Add a Zip D1i'-e . . . . . .. 

35 0 Add ,1 -t/8GB TR-4 T:lpc Dnl'!' 

C0.00 UpgrJcl · tn 3-Y~r n- lie ~ri1cc 

55.00 pg1~1de to -·Year On-sue ~Mee . 

Custo;n Built far You -,.. 


COMPUSA PC™AMERICAN SE 


16MB RA:'.\! • HX ( HX CD-ROM Dnn: • i6K' Datall 4.-l fox \loc.lcm 
• 15" :vc..'\, .28 1\1 \lomtl1r \I J.8" Viewable Image Size) 
• l ·3 '>' 1.-l-l\IH 1lopp} • 5 I 2K l>ipcline Bu™ Q he Me11101) • 32-Bn 
, ound • \he l..<insing AC-43 ixake1· • hcrosoft \\"irtdow:;' 95 
• • Ii i 1sof1 Office 97 Small Bllitn · 
• l -Ker KeyblXlld 

A200-SE 
• 	 Intel 2t\)MHz Pei mun 

Proc\~ - r \\lth I LX'" ·1cd1noloro 
• 	 3 2 :u Hard !Jm·e 
• 	 2Mll · 1\ "idc1 

$154995 
P\Jc >"l!Jpt 9 ;in;: h.1•01"!) 1 

.-\20i'·"f ~ ll; 
Tc lnmlogy ,.1._,, ur:lnl l'rognun 
J-Yc-.1r 17-1)1 <.IN.-i, 
5-Y~r I i2124 

COMPUSA PC™ AMERICAN PRO SE 


-1\HI JL V1rgl' \ "1deo • 2-lX \MAX} CD-R M Dm.z • 56K~ O:i1a/14.4 
Fa.'( I xlcm • 17' VC~A. 2 I M ntll'r 15.8" \'iew<1ble lrnag.: Si:c) 
• 1-1 " l 44 Ill Hopp} • Ahec la1b111 • AC --t5 _pc. kers \\ith 
ubwoJler • Yamaha 2 \\·avcwblt: Sliuml • \lrCJusoft Vv'mdows 95 

• hcrosoft flkc 7 Small l~ti_c;inc f'dl!lon • M1 rosoft lmelhMow.c 
• 1 -K ·y K7bo:ml 

AP266 -SE 
• 	 Imel 266. !Hz Pcm1u111...ll 

rroct.~r 

• 	 32MB RAM 
• 	 ·1.3 ;n I-Luu Dnv~ 

Pl 1qnp:;.ro uro ha'\Cfl'lQ' 

,\1'2 l'lil-S[ -803 JtW I 
T( chnulogy Assu11U1cc Proi;:rnm 
)..)',·;ir r~121 121l<>i 

AP300L-SE 
• 	 Intel J<X)MHz Pen11um•11 

Pn...,re~sor 

• 	64}.IB RAM 

• 	 7 ll ,H H:ird D1i\-e 

Pu;; ;!)porg er.: M"lc:ltlQ' 

I'~ 1L-~t::-W3 blf'lfi('I 
I dmolo ;>. ssurancc Pmgmm 
3-Ycar 172ll3 Sl2\JQ7 

5-Ycar 1721! S2:W Q7 

Ed1uo11 • t-.hcrowft ln1cl11Mn~ c 

A233-SE 
• 	 Intel 233MHz Pentium 

Proc, ,r \\1th .\I !X. IC\:hr.ol0£\' 
• 	4 ) 11~ Hard Drive 

• 	4. HI I I \ '1d'0 

$179995 
rlb shc::icc· W'd r·~ ...~J · 

.-1.1 n <.r , 11n2
Tcrhnologr A ur~mcc Pmgr.un 
J-Ycar 172ll3 <J2i1tr 
5-Yr:u 17211.:. ffNil7 

. . . 99.0(1 

300 
.. . 60.00 

·- . .. •... 99.00 

21900 

12 .97 

.23 .)7 

Enter Ho BYrEs o. 351 ni h1to ://www.byre.cornlhotbytes/ 

www.byre.cornlhotbytes
http:1qnp:;.ro
http:J-Yc-.1r
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uoned c:arlier, Corel i currently rewrit
ing some of its applic<uions for smooth· 
er muluuser performance. 

"\Vith today's \'l;'indows applications, 
there's a lot of unnecessary redrawmg 
and other acriviry that goes on," says Paul 
Skillen . He is the director of ·oftw:m.: 
dc:vdopmcnt at Corel, whose multiuser 
Rernagen techno logy will be bund led 
·with Word Perfect Suite 8, Entc:rprisc: Edi 
tion, an applications sui te being rewrit
ten fo r multiuser deployment and slated 
ro ship this year ( cc the rab lc for more: 
information). "If )'m 1 ' rc: using fcu rrem I 
Windows applications in stand -alone 
mode, )'OU don' r notice all rhis activi11·. 
bm if it occurs over a network, :~pp l ica 
tions can run a lot s l ower. ~ 

~faking sure your application runsc:ffi
cient ly in a MulriWin scenario is just one 
of the: th ings you need to consider, ac· 
cording to George 1'.·lorris, senior L:\N 
specialist at Be ll Mobi li ty. "Network ca
pacity, 111.: rwork latcm:y, the: proce~s fo r 
rolling ou t applications, application per
formance- these all need to hc evaluat
ed," he :(ays. Morris adds that hi~ com-

pan )' current I)' has appro:rnn;ltely l2U 
\\:1inFramc 1.6 , crvc:rs in two pro luc
tionclustersand thac Window -based ter· 
minalsc.·m bean incxpcnsi \'e and rcli:iblc 
way to deploy \Xljndows applications. '' Ir 
can be extremely posi tive, pro\'ided it's 
bc:c n designc:d propcrl y,'' he expla ins . 
"Bu t )'OU have m cake a s~'Srcms approach. 
This is nor just another PC ch:i r you're 
dropping on che desktoJ>. ·· 

.Microsofrofficialssa)· rhaton ·e \l !'T!> 
is commerciall y :1v:1i lab le. applicu ions 
will h~wc w rnn corrcctlr with rhc rcch
11oloi;y in o rder to qu.1li(y t<> bc;i r rhc 
Wimfow logo. This is welcome ncws or 
current WinFramc users, as the logo will 
indicare rhat an applicarion works cor· 
rcctly in mulriusermode. Says Bell .Mobil
ity';; 1-.·lorris: "It sun: would make lifi: a 
lor less painfu l. " -D. A. 

120 Getting Ready to Go 


As vendor!; continue to prepare and 
te r iorchconung 120 sofrw'1 rc '1 nd 

hardw;1Je, the l20 spccial-i111c: rcst group 
(SIG) is wnsideringmakingadditions co 
thee trrent ' tandard to make it m11rcap
pc<1 ling to enterprise computing. 

120 . which stands for imell tgenr in
put/output, promises to increase rcser\'
er perfo rmance by reducing the m:iin 
S)'Stcm proce or' · invo l\'elllcnt in 1:'0 
functions. By ha\'ing an 110 proccs ·or, 
such as Intel'. 960, rdic\•c: 1he m:iin CPU 

fro mchc burden of hand ling l/O-rcl '1rcd 
acriviry, such a~ interru pts, lzO prom
ises to improve O\'era ll ser\'er prrfo r· 
mane<.'. 1, o 's modular sofrware archi
tc:cture ;)so promises l:\rea rc:r <lr in: 
stabilir)· and more flex ibility and com· 
petirion in chc crver arena. 

But exactly whar rhe pe rformance 
improvcment is, or how tlex ihle Ji.0 will 
he i111J1e re;tl world rr mains to be .seen. 
Ar press rime: , t-.•ficroso fr, l'\ovcll, :ind 
SCO were preparing rn release c:i ther 

FutureWatch 

Java, NCs, MultiWin Rank High Among 
Top Technologies for 1998 

Although they weren't rated quite as high weren' t far behind. By way of comparison, 
In lmport11nc:e as antiYlrus technology by Extensible Markup Language (XML) was 
respondents to a recc.nt survey conducted ranked twenty-fifth 0vtrall by respondents; 
by BYTE Research, Java, Multiuser Windows antivirus technology was ranked first. Al
(MultiWin), and network computers (NCs) though MultlWln isn't a new technology, it 
wcrc ranked among the top technologies for has attracted quite a bit ofattention lately 
1998.Java ranked ninth overall, and Multi- due to Microsoft's b.eta release of Its fi rst 
Win (eleventh) and NetPC/NCs (fifteenth) Terminal Server software for lmplemcntlng 

Maillstreaiit Adoption by Mid-1998 

multiuser Windows on NT Server. 
Th e majority of the survey respondents 

didn't predict the mainstream use of Java, 
NCs, or MultiWin during the first half of 
1998: As the figure "Mainstn.-am Adoption 
by Mid-199a· mustratt5. Java, the highest
scoring ofthese three technologlcs, scored 
just 19 percent in thl$ regard, compan:d to 
42 percent for antivirus technology.The Im
plication: M:iny usersarc interested in Java, 
MultiWin, and NCs. but they still need to 
evaluate these technologies before making 
an organization-wide commitment to them. 
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1WiTH KINGSTON, 
CONFIGURING 

STORAGE 

ISAS EASY AS 


·CHILD'S PLAY ...
-

l:=J~· o 
~ ........... 

YOUR IMAGINATION ffi:l)' be ·our onl>• 
lm11w11011 whm configuring storage solutions 
using Kingston• enclosures Combine Dai 

, tlo• ch:i sis with modular Dma Ex press• rcmlWablc 
dm-c trays and create you1 ow1 custom <le 1gn 

• Feature-pa· cd while mccung stncl spec1 fi 

• Rch.iblc :md rugged ly designed 

• Ready to support most popular dnv · type 

• RAID compatible 

• Platfonn-mdepcndcnt 

• Shipp ·d w11h :ill mounting hardw:in: 

' • Comprehensive mst<J lla ion guides 

• Protected by a 7-ycar warr:imy 

• atwnall r di ·tnbutcd and c. r to locale 

• l)i>ically shipped ARO next da) 

c mlgrs. 

Call us today at (800) 35-0670 LO find out how 
Kingston's easy to mtcgr:ue storage produ ts • n bring 
ba k )'Our hildhood memones. 



new or updated OSes wirh 120 upporr. 
One bcndir of 120 i chc abili rr co 

scale ervers. " ervers that do not have 
inrelligenr adap rers spend a rremendou 
amounrof P power managing 1hc 1/0 
in rhe -ysrem "says Harr)' Ma on, direc
tor of host ma r ·ccing at , ym bios, which 
i. developing numerou r2o product . 
"Often au er find chat he or she has 
adt:quatc pt:rfonnan t in a . ervcr [i n its 
original configuration) but fincl~ that the 
system bogs down when additiona l host 
adap1ers or more LAN cards ;ire ;idded. » 

Mason csrimacc thar with rraditional 
device dr ivers and non intell igent a l;ipr
ers, you cou ld expecrro , ce OOOormorc 
1/0 · pe r sccon I in tocb)' 's Pentium l'ro
class machine. At those level , the ma
chine mighc use close t0 90 percent of 
1he availa ble CPU performance. 

Bue with 120 and o rher intelli ge nt 
approa hes, a server mighc onlr use 40 

percenr of ics CPU power for 8000 l.'Os, 
and adding more torage-adapter c::irds 
could allow the yscem to sca le ro well 
beyond 20,000 1/0 before saruraring chc 
CPU. "Thi abili ry co row the a ver to 
crve a wider range o deparrmenta l or 

enterprise needs- and to do chi in che 
environment of industry-supported ·ran
dards-i~ tht: rt:al \':tlut: that I 20 pr vid 
to the end user," sar !\.fa on. 

However, the concept of off-loacling 
1/0 tasks irom the ma in , I' is no1 a 
new one. Super ornputer , mainframe , 
and other big-i ron ys rcm · have done 
it for years. "120 is not doing :'.Hl)' thing 
more rhan inrelligcnt periphera ls have 
been doing for ornt tirnt:,' say, Keith 
M uliffe, vice pre ident ofengineering 
in ompaq 's crver-producr d ivision. 
"!20 docs not make an equivalent Lnon
lzO Jimplementatmn g<> fastt:r." Whar it 
do do, according to McAuli ffe , 1 c rab
l i ~h an infrast rucrurc that will perm it 
hardware and oftwate ve ndo 10 pend 
more rime innovating ;rnd le · time re
writing drivtrs. 

Currenrl)', 111 a no n-120 scenario, a 
hardware vendor ha to wrire, inregrate, 
test, and d i tri bute a device dri,·er for 
cach OS and OS rc\'ision, ca h new con
troller board, and sometimes revisions of 
the conrroller. 120• split-d river model 
can potcnrial ly el iminate al l that busy
work. With 120, an 0 vcndor, , uch :1s 
120 S!G member Micro ofr, ovell, or 
CO, write an 0 -specific module (O M) 

for each class of device upporred . 
Then, companies mak ingcle\' icc.:. such 
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Your CPU Could Be 

Turned Against You 


The recently discovered "FO 
bug" causes Pentium· and Pen
tium with MMX-based systems 
to crash when a few lines of 

innocenl·looking machinecodcr-FO OF C7 
CS-are sent to the CPU. It's unlikely for this 
code to appear in any commercial softwatc 
because it doesn't convey a useful execut
able command. However, ii offers hackers a 
new mechanism with which to launch mali· 
cious programs against systoms and S(!fVers. 
This bug can occur regardless of what OS 
a system is running. 

The I legal instruction is a 64-bit value that 
the procGSSortrfos to .stuff into a 32-b' reg· 
isler. When a register is used as a destina
tion, a processor normally stops such an in
struction, signals an error, and prompts an 
error handler in software.According to Man
ny Vara,spokesman for Intel, •Basically, in 

this case the problem is that this code se· 
quence doesn't raise a flag that someth· ng's 
wrong:' A crash occurs if the instruction is 
locked, which means it gets completed with· 
out interruption, the invalid register is used, 
and the CPU hangs. On single-usersystems, 
this is probably not a significant threat.But 
on servers executing uploaded CGI pro· 
grams, his could be a serious seCtJrity hole. 

Intel has posted information on its Web 
site (http:l/support.intel.com/support) about 
how OS vendors can fix this problem. These 
workarounds generate a page fault when the 
mvalid exception occurs, avoiding th bus
lock condition sndallowing the processor lo 
execute the error handler. 

As this article went to press, all the major 
commercialOS vendors had pledged to work 
vith Intel on creating fixes, but they hadn't 

yet made their implementations available for 
theircustomers. However, a patch for Linwc· 
based systems is already avaiable at ftp://ftp 
.kernel.org/pub/linuxlkernel/. 

- Jason K. Krause 

as .'C. I adapte rs, hard drive . and nct
w rk imerface cards (NI Cs) wri re one 
driver fhat work wirh any 120· ·ornpl i
an1 OS that support that cla of device. 
• '\ e would ra ther see innovation in oth
er areas than have co use programmer ·· 

, • 
v-~. •... • II , 

•, 
I ... . 

The new Symbios 120 adapter supports 
Fibre Channel with faster 64-bit PC!. 

time 10 ' rite :llld rewrite drivers for dii
fcre nr 0 es," says Tamar ewberger, d i
recto r of produ c managcmcnr fo r nix
W:ire 7 :H CO. 

Proponen t say rha1 I 2o. by fr eei ng 
vendors from rhe chore o wriring and 
rewriting thc: ir driver ou ld rc:sulc in a 
more horizontal P indu tr)', wht:ree \'c:ry 
layer ha competition. Vendors would be 
able ro concentrare on wriri ng the best 
drive r or the bc ' t RAID softw:irc. 

The larcer i exactly what i'vlylcx hope 
wdo with the 120 ltAIDsoftwarc it plans 
to release in rhe fi rst quarter of thi ~· ear. 

..Thank · to the modularity of 120 our 
RAJD ·ofrware loesn't have to be inter
twine I with rh c: SC I ch ip ,' s:iys Doug 
r ie!Js, .senior produc:r-marketi ng man 
age r for tylex. ··The ofrware does not 
have to know rhe derails of the hardware. 
so rou an u c it wit h a \'aricty of ,'C 1 

hips." And, by taking advantage uf the 
i960 M y lex' IW D soflware can de liver 
bcrccrpcrformancc chan a ofrware-only 
. o lucion. 

VenJorscaution chat 120 wi ll not elim
inate the need co wrire nat ivi: dev ice driv
en;,. ·12. 0 is not supported in ~rm 9 ·, nor 
wil l it be supported in Win 98. In ad di· 
tion, due to rhe enrerpri. e naturt: of 12c), 
software program will require extensive 
testing before the)' arc relea ed which 
could fow prodm ..-is' commercial arrival. 

Meanwhile, 1 zO memher~ arc liscus 
ing adding even more featu res ro futu rt: 
ver ions of 120 rhat wi ll m;ike ir more 
robust. The e features include supporr 
fo r peer-to -peer (where a , I gets a 
filc from a Web server's hard drive with 
minimal intcrrnpt ion to rhc CPU), Fibre 
Chan nd, clustering, ATM, w, s, and the 
hot repla ement of peripheral s. -0. A. 

ftp://ftp
http:l/support.intel.com/support
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The QN X realtime operating system . 
IS found in these worldwide locations 

~· ...................... 


So many applications. So many demands. How does QNX do it? 
Start w i th roc k-so li d OS technology f ield -tested for over 15 years. Add in innovative 

products l ike the award-winning Photon microGU I.,, QNX's em beddable w indowing system. 

Pro vide a r ich, robust toolset so deve lope rs hi t t he ground running . And keep the memory 

footprint exceptiona l ly sma ll so runtime cos ts stay except ionally low. 

Most important, make it all fully sca lable . That way, developers can deliver everythi ng 

from web phones to factory-wide control systems- us ing a sing le OS. 

:.............. ·· · · · · · · ·· ·· ~ 


~· 
The Leading Rea/time OS for PCs · · · .. ··~ 

www.qnx.com 
call 800 676-0566 ext. 1061 

Ava il ble Now: 

lnto rn t toolkit 

em bedda ble GU I & browser 

POSIX & Wln32 AP I 

em bc dd d fllcsyst ms 

memory prot t t ion 

fault- tol e rant n tworkln9 

d istr ibuted processing 

multilingual support 

un rivalled x86 support 

embe dded OEM pricing 

QNX Softwftr• Sy5tem Ltd .• Vo ic• : + 1 613 5 91 · (1931 F ~• : +1 613 59 1 · 3579 Email : inlo 4tqn• .com 

Eu rope : '.'oict • 4·1(01 19H 28 ·1 800 f~, -•~COi 1923 2858. £m31I: O ~I Xeu 1 opcOqn> <om 


o Ot~X Stiltw IC' ht~L''"' L'n 1ca,, Qtu: 'C•utnno .i nd rl" o tc ... .,. ·~ '"'J• tto 1rgl\tCr<'O ''1!4'"'""' ot "4>. S Gf~"'l.i• c Sy.t•m' L~d :,1 ol'• t1•det9"HI..\ nfll o nrJ 10 I r"•·' ' "\'J { 11·~ nw""'' 

nlur HotBYTEs No. 99 at ht10 ://www.byle .com/hotbyt e!:I 

www.byle.com/hotbyte!:I
http:inlo4tqn�.com
http:www.qnx.com
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USB Products Arrive in Force 


M
onths after th e u t P wi th uni

versal serial bus (US B) ports start

ed shipping, peripherals for the low
to-mid- peed pcripheral-c nm:cti n 
bu are finally becoming widely avail-

Centra l Data's new USB port erver 
brings USB to exist ing serial d vi e . 

able. t the ame rime vendors ::i re de
veloping produc nd olution that al
low older PCs and peripherals to plug 
into the U B environmcnt. 

A variety of U nproduct -ranging 
from keyboards joysticks and mice to 

U B por videoconferencing amer:is, 
monit0rs, and ot!u:r peripheral - were 
hipping or expe ted co begin hipping 

by the end of 1997. Some of the ·prod
uct include new lJ, I\ speaker · from 
Altec Lansi ng· new videoconfcren 
ingcamen ,including Kodak' I)\/ . 300 
(about I 9); Xirlink ' 199 Video 

Phone; :md C:onnc tix'~ QuickCam. 
Al o avai lab le for Rarc moniror -(in
cluding Aat-panel di plays) from 'om
paq, .Mitsubishi am ung, and other . 

SB enabl you to connect a many 
B device to your ·ystem; its 

total b::imh idth of 12 lbp i uffi iem 
for Im - to medium- peed peripherals. 
uch as keyboard. mi c,joy. cick , · an 

ner , camer phone , monir r , and o 
on. The teclmolog)' allows yo11ro plug 
and un plug device · tO :u1d from J. y 
tern, :111d it will cvenru:ill , elimi nace 
the need to have mulriple parallel and 
erial pores coming om of rhc hack o 
•om PC. 

Other benefit ofU B \'a ry, depend
ing on rhc product. fort: . ample , ir· 
li nk officia ls ay the company' Video 
Phone :imera an deli,·er improved 
frame rare nor only be au e of it· 01 
board vidco-comprcs ' ion cl11p but he· 
c:iusc one mode of Bgu<lranrec deliv
ery for time- en itivc a pp Ii ation ",$11 h 
as videoconferencing. 

Anocher benefit: With monitor uch 
<Unsung' Syn Masrcr OOUp I -inch 

CRT (with I -. inche of iewahle areJ, 
1019) there' noncedtotwiddleknob 

to adjust tht: im:i e: in read yon do all 
the necessary adjustmcn v1 the: mouse 
or the kcrboard. The monicor al o ha 
rh rc:e powered USB pon . Thi lcr · rh · 
monitor acr as a hub or ocher USIS <le

vice wirhom requi ring c<lch device o 
have a separate po' er ord. 

Expect to cc Bkcybo::ir<ls oming 
out' irh on -board USB port , too, al
though many kcyhoard maker arc wait· 
ing for le -expcn ive single-chip solu· 
rions(e.g. B conrroll erand hubchjp 
combined) to arrive from the like of 
Intel :ind )'pre emiconductor. SB 
game device , uch a Alp '· orrhcom
ing -amcP::id, whi h , up ports a wide: 
' 'ariery of PC game , will benefit from 
U B' ·11ppon for multiplaycr p:mici 
pation. 

PC relephony can al o benefit from 
USB. ays Bill Beck, head of the Mi tel 
Per on:il J\ssi ·t:int Program at .Vlin:l 
(Kan:na, Ontario, anada), which plan 
co relea, c rw new B-en:iblcd PC 

More: products arc ava il able: 
that plug into USB. 

phone in the • on I qu:mcr of th is yc;tr. 
1 litcl's 111gle-:inddu:il-li11epho11eswill 
join che companr' alread)'-available 
" · R-rc:id}" Persona l Assisr::i nt prod
uct, wh i h add com1 uter telephony tO 

r-- .... - - ------ ---., 

Windows 95 Ranks Low in Security 
Windows 95 is a popular OS, but users don't rate itashlghly as oth
er OSes when it comes to security.According to a recent survey per
formed by BYTE Rest'arch, users rankc:d Win 95 as the 0 or appli
cation with the highest security ris 

Due to the serurity holes in Win 95, Netscape Navigator, and In
ternet Explorer that have been documented and publicized over the 
past couple: ofyears, it's not surprising that those: produ were: rat
ed as high security threats. What is somewhat surprising is that Win 
98-thc next version of Windows-was also dc:c:mcd a relatively high 
security risk. Win 98 will have new features, such as security zones. 
that let IS managers or users set different default security policies 
for different classes ofsites (e.g., intranet, trusted Web sites. Internet. 
and restricted Web sites). But respondents are ei ther unimpressed 
with or uninformed about those features. Unix was deemed as the 
lowest curity threat, although NT 5.0was a very close second. 

What App/OS Is the Highest Security Threat? 


•Lowest ri$k Hidtest risk IJ> 

Wlndows95 
lntentt Explorer I 

Wlndows98 I 
INebclpe Naytgator 

INetscape Communicator 
IMacOS8 

INT4.0 
NT5.0 I 

IUnix 

0 0.5 LO 1.5 2.0 2.S 3.0 3.5 

_______________ ..,. ---------- ----------
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Bock-UPS" Office"'s 
illsto11t battery 
bock-up con keep 
you up and ronning 
even when the 
power goes down. 

. . . I rely on 
Back-UPS®Office'Mfrom APC. 

" I've go t Back ps· Office" 

!Tom American Power 

Conver ion. Back-UPS Office com 

bi ne wnrld cl:is · ·urge prol ·ccio n. 

and power J>robl m rransmillt"d 

lo m y wor cation ov r dara a nd 

power line .n 

o, if you ju 1 bought you r first 
0 NO, r" u 1t l11tt!'·ot . t t,,i:. u~ butt~ 

1 1 1 ~c f1) 'l<'Jt WJrttrly m..-. .....c:ttO" mri:nq ll~L 

"My business can't stop when 

the power does... 


a $25.000 cquipmrn t p rot c ·lio n 
computer, or nm a company tha t 

guar.m tt:t' and instant, unin tt- r 
need hu ndreds. you can d 11e11d on 

rup t iblt· battery haek-up 11ow1-r. 
th e reliability and peace of mind 

o w hen rh power goc.: out, lltar come \ ith APC prutlurl ·. 

and it will. ... I trnvc plenty of ., Why? It' imple. APC pru tt t·b. i 
.D 
0li me tu ·;nrc what I am work more computers fo r mon: 

ing on a nd s hu t down safrl ompank in more coun1ric 1
than an one in the world. 

Plus, I am prvkcted from k 
s urgf' damage, keyboa rd /.JxJA Joi APC po""" prot«tion Now. tha t' · a reaso n to smile. : l 

"' 

pmdum · scortfoq or fU.95lock-u11s, data loss ~ ~ 
I 0..lnsight 

IOM$t-161< ~ .EAPC's B:adt~PS Onlce Is 1 ""* ar. 
I '> 

C!MLOB.4L' 
CQ\fPUfl!H :UPf:'\.US 
800-84 5-611 5 

, www.apcc.com A2-t2 : 
~ - --- ---- - ---- - --- --------- ---J 

I <&> 

~ 

z 
;J 
~ 
CD 

~ 
;;; 
c 
w 

ADJw...s: 
(•'!'/lo.,,: _ 

f,\I 

http:UPf:'\.US
http:www.apcc.com
http:C!MLOB.4L


CMD's PCl - to- USB CSA-6700 card lets 
new USB devices work with older PCs. 

your P . " With B, you c:m open mul
ri ple virtual hannels inro rhe P " Be k 
3)' S. Thi means thar if )'OU have dual

line upporr in your rclephony-cn:iblcd 
PC, U B's bandwidth will let two people 
lc.1vc scpararc voice me ·s:iges simultane· 
ou ly, in ·tead o one having ro w:iit 11 nti l 
the other is fin ished. ·s, combined wi rh 
improved network. upport for vo tce traf
fic, wil l al ·o improve cite quali ry ofvoicc
ovcr· IP :1pplication . 

Bur ·ever:il avc:ic · e ·i r wirh li:t~ . For 
one th(' vcr ·ion of Window that you 
usi: mig ht n1)t support USB. USBcu rrcnt
1, ' a rks only ' ith the newer vers ion of 
Wi ndows 95, c.1 llcd 0 . R 2.1 , rh:u started 
shipp ing o n new PC ea rl y in 199 . If 
. ou're uncerta in whether rour version 
of Win Q_'i -upport · B. go to thi: Sy~
ccm Pro pert ies me nu in th e Cont ro l 
Panel m he k the vi: rsion of '\ 'in 9.S thar' 
inst:illed on )'Olli' y te m. I you h:ive ve r
· ion 4.00 SOB or l:irer rhen your m:1cltinc 
i · II rcacl r. 

Fu rthermore, if ir' not rclarivcly new . 
. our P migh t n t h:wc U B port!-. And 
whar about your old perip herals ? Luck
ily. ·everal ven dors provide: so luriuns 
for bringi ng ol<li:r cq11 ipmenr up ro peed 
wi th US LS . 

0111: uch comp:1ny i CM D Tcd111 olo· 
gy (Inr inc, CA). It:. .SA-6700 PCl-ro-U B 
onrrol ler I o:m.l lec peripheral ve n l or~ 

hundle a new · Bdcvi ·c with a P ·1 c.mJ 

thar add rwo US B po rt . The ornp:rn. 
i al ·o providing ve ndors ' uh a devi c
drivcr kit or thc board rhar let vendors 
w r iLc :i dr i\'t'f rh:n will work wirh oldc r 
ver ion of \Vi n lows .l. x :ind~ , ~ well 

a, other OSc:s. 
r\n 1rh i:r company pro,·id ing lcg;icy 

·upport 1l> C cm ra l Dara (Champaign, 11.), 
wirh its lJ.'B Pon erYcr. Thi. product 
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lcn; exi~ing ·cri:il devices, .su has print
er and modem , connec t ro U B. \Xlhr 
would you wan to do th:iL? One re:i..mn 
i inren upr- which can become arce on 
J PL he au ~~· rhq" rc nccdcd by ound 
c:i.rd . modems, Ethernet onrrolle rs. and 
or hcr d c,·iccs. 0110 e rin g fo ur ·cri al 
devices to a Will huh takes onl • unc i11
1errup1 in )'Ou r P , acco rd ing co Mark 

De kcr, a spokesman fo r C o:n tr:i l Data. 
1101her pr d11c1, from orrh.~tar y 

terns (Rancho ' uc:inwnga, CA) lets yo u 
connecr para ll el device to Bpons. 

"omc \'cndors will dday rcle;:is ing USB 
pr duct ro the rernil channel uncil '\ in 
98, whi h wi ll have ful l , upport fo r U." B 
de vices ships. But for fo lk ' irh USB to · 
dar, producr arc here. -o. A. 

DSL Gets Consumer-Friendly 


An e merging ne w vcr-ion of rhc 
digir:il : 11b. ribcr linc (L>S I.) tcd1

nolog · promise: to deliver fa ter \; el> 
access in a pa kage that's c:isy for con-

to rhc provider an empring tll ro ll out 
I> Lservice. 

The "lighter" ver ·ion of D L elimi
nates the nci:d for a sp lim:r h>· rel ying 

Consumer-Friendly DSL 


Afuture version of DSL, without the splitter. could 

be easier to roll out to end users. 

sumt?rs and ervic provid ·r · ;i ii kc to 
implemcnr. But, as tu1al , otanclards :i re 
an i~ ·ue. Whether it ·.· Rockwcl l\ DS L 
(the C ~ r:rnd f r on umcr) , Awarc' 
D L Lite. >r :inorh1.: r irnplcmenra tion 
o f rh ·re l111ology the I ·nc idea 1s the 
s.1mc : f\fake DSL :t :ii la blc in a pack
age th :u d csn' t reqlllrc a ·phm·r;1tthe 
cusromer's ho u ('o r work si te. 

Wi;h full- rate AD. I. (rhc A t.111ds for 
asyrrnno:tric), .1splitter1 required co pr · 
ven t inrerfcn·ncc be rwe n rhe ph one 
crvicc :m I the D ' I. service on rhc: ·:11111: 

cop1 er line. T har mc:Ul. omeone fr m 
the 0 L -e ·ice pro\·ider ne ·d to tr.w
d toa u romer' ire to in. rall rhe ·pli r
1c r cquipmenr ·wh i ·h i nc rr.:.L~c:s th e cost 

on signal-pro e · ·ing technique · to fil
ri:r ou t intc rfercncc. Anmhcr hencfi t: 
The light er 10 11 f D L ould be 1111· 

plcmcnrccl in ;i softw.1r --onlr solmion 
on a l'L"nt ium·h:ised or faster I' , or in a 
modem that end u er · can buy through 
normal reta il h(l nncls. Dual-mode mo
dem ·could evcn support DSl. light and 
regula r .H..1- or 56- KI ps ;i n, log con
net:tion . u h modem · woul<l get D L 
·crvice providers our of rhe bu incs~ of 

s11 pplyi ng-:m d suppo rti ng- tlu:ir cnd 
user 'acce quip mem. 

One caveat with rhc e lighrer D Lim
ph.:mcnrn tion · i J owi;r onncction ·
:i bour I Mbp ·down rrcam ro rhc cu 
comer. ompa re Ito about Ii Mbp ·with 

http:softw.1r
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A Computer to Love 

Imagine you're nervous about an upcoming presentation. Your com· 
putersenses your fast heartbeat, the veal on yO<Jr palms, and your 

halting speech. It scans your schodulo and deduces the cause of 
your concern. It then calls up positive e·meil that you received al· 
tcr youi last presentation and offers helpful pointers for delivering a 

· 

Affective Compvtin9, although we're conditroned 
to view emotions as a hindrance to clear reasoning and intelligent 
judgments. research supports tho importance of emotions in criti· 
cal thinking. Computers are little more than savants,end yot we expcc 
them to behave like human ass· !ants. A truly personal. interactive 
system must learn lo associate relevance and context to the facts it 
holds and to make judgments based on experience and intuition. 

Tho first part of he bookcoverscurr nt rose< rch on human emo· 
tion, delving into tho mystery of what makes up emotions and how 
10 recognize, test, and dirt rentiato among a ra nge ot emotional 
states. Picard makes aconvincing argument abo\Jt the role of emo
tions m intelligence and suggests some compelling applications. 
suchas computer interfaces, tutorials, and personal data assistants. 
C<>rrectly developed and applied, emotions could enrich the com
puting elfperience and advance it to new le•1els of util i1y. 

or cou1se, human emotion, especially in intricat areas such as 
creativity, is not veil unc!orstood. Buil!1mg emotions into computers 

can seem like a daunting challenge. Icertainty sensed tho foroidding 
complexity of the problem as I read the bQok. The most encouraging 
areas of r search, at least in the near term, involve emotional <ecog
nition and imitation. In the aforementioned presentation s~nario. a 
truly emotive computer vould not be required. The system would 
need only to infer a likely emotional state by monitoring your p ys· 
ical responses end then react in an emotionally supportive way. 

Sensors in a computer could track discrete s1g·relaxed. effective spoech. Sensing that your con
fidence ts growing, the computer loads up the nals, such as electromyograph (EMG) waves, 

blood-volume pressure. galvanic skin rosponso, presentation you\• be-0n pteparing, suggests an 
opermg ioke or brealdng the ice, and asks if you'd and respiration, to infer emotional siates.The next 

like to practico. You watch your image on he seteen step is to map emotional pattoms to appropriate 

as you deliver he presentation, also noting the reacttons by the computer. 

feedback about your pacing, intonation, speech Rosoarchors arc applying a •1ariety of theories 

clanly, and physical responses. Your computer aboot human emotions to compu torarcnitectures. 
Picard depicts many models in the book. "delib· laughs heartily at your opening joke and responds 
oratcly not trying to estabrtStl one model rx one 1he·enthusiastically to your best points. You then your 
oryof emotion ~ Again, it's th nebulous nature ofcomputerforthe help. 
emotion itself that constricts her; after all. there isAs we embrace the idea o personal assistants, 
not "sufficient understanding or human emotionsintelligent agents, and computers thot understand 
to justify acomprehensrve model a thelevel need· ourneeds, work styles, and preferences, we must 
ed for computer imP'cmentation~consider instilling computers with emotional intel

This book works best as a solid fr< mcwo1k forligence. As Rosalind Picard points out in her book 
ongoing research and development. Picard offers 

csiteria for quantifying emotional intelligence, for verifying its effec· 
tiveness in computers, for recognizing tho prop rties of emotional 
b havior and implementing appropriate computer responses, and 
for characterizing affective patterns a d recognizing thorn algori th· 
mically.She also lays the impoctan groundwork for b ldmg the mod· 
els and software architactur of the future. 

I migh only suggest that Prcard should havo us d f wer refer· 
enc s o the homicidal HAL from 2001: A Space Odyssey. Every 
time I launch my Web agent, I keep hearing HAt:s ominous echo: 
"I'm afraid, I'm afraid, I'm afraid ... ." 
Stanford Oioht rs 11 lfcquoni con1ributor to BY TE .111d fo1me1 d11ec!or of 

BYTE 11.1v;ews.. You c.:in reach him er Sd1ehl@nebs..com. 

Affective Computing by Roi;alind PJC<Jrd ;Tho itrT Pros3, 1997 ; 276 
pages; ISBN 0·262· t 61 70·2 ; $27.60 (clo1nl 

J\DS I.. But w11lt more-capable digiral ·ig
nal proce~sors (D r ) or. in The rise of 
a ofrware-on lr implcmcnt:1tion, i.istc:r 
·p , rhc . pc ·d nf l>Sl. lig ht ..:ou ld 1m

pron.· . t.\' n so, rh i v r ion of D Li h . r
cr than analog mo lcms :ind ISDN. :iml ir 
prm· icles :in e:i~ r 11pw.1rd 111 igr:ll ion path 
to full ·r:i re i\DSL, pro,·idcd rhar The cus
romcr' and central of in: '. eq ui pment 
arc b:t cd on rhc ,1rm : ~ r:ind.1rd. 

Another c:.wear i~ the qucst10n of .;;1an
d:uds. Aw:m: ;111d ocher comp:m ics base 
their lit1c-cncodi ng: heme. on the Ji~
crcrc: m11l t i tonc (Df\ IT ) sta nda rd, bm 
Rockwell . ays i1.· .D. L chemc is based 
on .1 p ropriet.1ry line-encodi ng rand:ml. 

In a ldition, n :ndorl-. worr~· hac if rhe 
lmern.uional "IC::lecon11n11 lllC<1llllllS Uninn 
(ITL') group re pon ibk "or 'et ing rht· 
new ST;m lard for this hr;111d oi D. l..1 dop~ 

' omt:1h111i; other 1h:111 D~ !T. ic will lun
dr:r :icccpr:mcc. "' [f rhr ffil choo,c . ~omc· 
chin~ rh ;it'~ nor 111' IT, rhat rnulJ rcsu lt· 111 

~- ·a r ~ o i w1>rk gc t1i 11g dcl:l~ i:d," ~ .1~ · · 1rq; 
W hcl :m. di re ·tor of hu ·tne ' ,kvelup · 
nu:nt .It .-\ ware. If this new D'.->L i based 
' 111 D\ 1T. rh.u would prm·idc .111easy mi
i;r.1 ion I :1rh to fa~te r D~L · penl~. lJf\·IT 
proponem · S.l)'. 

~ - hcl:rn o m mems 1ha: .1cl ,l ini; che 
prope r equipment for DSL .1t e:1ch ce11 
1r:i l-11ffici: ~ it i.: is .1 bi~ ,·t10ugh ·ommit· 

mi: nr for rell:phonc compan ic- :rnJ d1ar 
it\ un likd y rh1: pbon om panics wo uld 
w:rnr osupron rwo sra nJ :irds: D.\IT .ind 
~nmeth in' else. (Rockwdl o ffi · i.tl~ ~ .1 y 

thac .1lchough rhei r inirial pr po al cu d1t
lTLI is not b.1sed on DMT. they will adopt 
wh:1tcvcr the st:md:i rJ is; 1).\1'1 propo
111:n t will lobby t •e11~11rc th.H .1 lJ l.· hgh 
~ t ;111Ja rd 1~ ba ed on DMT). 

W hen su h mo de m will appeM 1 
urrently 1111 dcar. R( ·kwd l and TlJ r 111

W·l ;b::d orthcrn Telecom rerellt lv :in
11011 11-:cd rhar they wi ll offer a DSL mo· 
dcm fo r :1h o111 .WO in the eco nd ha lf 
of rhis yc::i r bur orhc:r , ·cndo r • such a 
..\ware:. could offn them ' <>orw r. -0. A. 
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Unified Software Building Blocks 
Rational Softwal'e's j erry R11disin di ·cusses 

Years ago· BYTE 

Prices have dropped by a few thousand 
dollars sinco we wrote about the first "af· 

fordable" CD Record
able (CD·R) drives, 
which sold, with re· 
cording software, for 
$8995 and up. Other 
topics covered in this 
issue: Lotus lmprov; 
interactive TV; Sun· 
Soloct's WABI tech· 

nology, or running Wmdowsapplications 
on Unix ; fax servers; AT&T's Hobbit ; and 
the EO personal communications systems. 

Years go in BYTE 

BYTE reviewed seven memory boards for 
IBM's new Micro Channel bus. Also re· 
viewed : Word 4.0 for MS·DOS: Agenda. 
a free-form database manager from Lotus; 
and HP's Portable Vectra (weight, 16.6 
pounds: price, $2495, plus $460 for the 
optional 1 200·bps modem). 

YTE 

Apple's Lisa computer received a compll · 
mentary write-up, but BYTE author Gregg 
Williamsvoicedconcemoverthe system's 
$9995 price tag, saying • . .. most people 
would be incredibly intorestod in a similar 
but less expensive machine~ The first Mac 
mado its public debut about a year later. 

Year ago in 8 E 

A look at stepper motors, mt1singson Bool· 
ean algebra, and the second in a series 
of articles about how the brain works (tho 
brain is a great deal more mysterious than 
a computer) were just some of tho stones 
Included in this issue. 

the p,.esent a11d future of 

compoirent ·based de eiopmenl. 

BYTE: I ICJw are components changing, 
ml how ire they cha11gi11g the way that 

software 1s developed? 
Rudlsin: ·omponenr·ba cd de\'clop· 
ment i awing a ca hangc in rhe w:iy 

sofrv•arc: i~ dc:vdopccl . lmlu try :inalysts 
project chat by l 99 componem on Uni 
and Window and with a wide range of 
implc:mcnt:uion rcchnologtt:s will be· 
cc me the standard w<lY of chrnkingabour 
building omvare. 

oftwarc today i ·l ike harth :ire: wa · 
3(), c:ars ago. Back thc:n, t ransi mrs were 
a form of component but rher were ver 
limircdandsirnplc. Youcouldhui ld ma ll-
c:ilcclc:ctronicsr ;rem hue lthc: prwc: I 
w~1sn 't alable and ir wa primiri\'e. 

lnrcgr:itcd circui :tmc along, rhen 
the Cl' lJ. These more: advanced te hnol
ogies were bui lt on ll'lnsi ror . The level 
of abstra rion and power incre.a eel ub· 
canrially: alongwirh ca e ofu e. There' 

a rrong :m:ilogy between what h:ippc:nccl 
in hardware and what is happening in 
oftwarc. omponenr build upon rhc 

objc:ct bui ld ing block· the · cend w go 
hcrnnd individual obje t . ' hole bill
ing ubs)' rem for a ce ll -phone compa· 
ny, whicb could have hundrc:d,o; of cpa· 
care objc: t · in it, ca n be: .1 omp()nent. 
Modules that si t on top of a ore database 
arc another example of omponenrs. 

Whats h:ippening n()w i chat onipo· 
ncnrs are getting -randardizcd. CORBA 
can cie together component u ing , t:-111· 
dard m sage p;i ing;ind :ti · to Acrivc:X 
on rhc 0 1 her side. 

BYTE: How does the U11ified J\forlefing 
ltmf(uage fit in with this trend? 
Rudisin: Using rhe hardware example 
:igain. rhc:re's only one normion u eel to 
de ign c:lc:ctroni ircuit ·. l lnti l rc:c:enrly 
chere wa no candard wa ·of e. pre sing 
how rnft,v:irc componcn :ue defined, 
\ hat the intc:rfa ·e ' c:rc, .tn I how rhc 
pie c could nap rogether. In ccad ·ou 
had a lo t of liffcrcnr mcrhodologie : 

oa<l·You r<lon, Booch, Olijc:ct· Modcl· 
111g Technique, Shlaer·Mellor,a11J so on. 
Whac we aw i char people liked the idea 
of ohjcct tcchno loh'Y but rhc ab cnce of 
any common langua e ' a a real impcd
imcnr ro the rapid growth of chc marke t. 

Rational 'oftwarc: set out to remove 
ell! fragmentation and drive chc: re:ati on 
of a inglc, open ·randard for de rihing 
obj ·er · and com ponents. Thar's now 
:illed the Unified lodc:l ing l~111guage 

' hich the Object fanagemen t Group 
ha · formally ace ·prcd a a ·randard. 

BYTE: "X'hat does rhat mean for pm· 
grammers? 
Rudisin: '\ e no' have rhc equiv. bit in 
che ofrware world f the randards for 
circuirdc-signor ord cribinghowbuild· 
ings :-m: built. It's one of the few rh ingli 
chat .'vLicro oft, Oracle, and IB~·i agrc:eon. 
o, if you ' re bui lding an applic.'ltion wirh 
omponen from IHM, Microsoft, or Or· 

a le before ir w· awkward to model ;i 

y rem that had a ORBA and AcciveX 
piece. ow, with UML being :t universa l· 
ly :idl)ptc:d t:ind:ird it 's :i lot easier to 

d ign and model sy·tenr tJ1a1 hm·e onr· 
poncnrs from any one of those s< urcc . 

BYTE: How is Rational delivering UML 
technology to the market? 
Rudisin: We're build ing a ·rro ng fami ly 
of tools to .1utomatc: <liffercnt clement$ 
of component-based development- for 
ex:implc, moclclin •the r quircmcnt 
for a · rem, modeling the component 
doing various Jcinds o oftware·qualir)' 
resting, aurom;iring configttrarion·man· 
agcmcn ;i cc of ·oftwarc, and auto· 
m;iting the ofrw;irc procc s. 

40 BY"E F£ RRU ARY 199 8 



' ++ ) 

\X'hcchcr you're a beginner, a pro[!rammin~ pr1)grn mming c:t~• ·~ r. l.t-.1m 1hi ~ bn~1 .1 gl· 
1 

• 
expert. or ju t want to brush up on :<.<lllk cli pi1f:1l l, an I plc:.i~un:~. induJing htiw w 
today' hottest rr [!l'anlln lOJ! l :-l11f.!WIJ.:t.'~. \1·ri1t· light , j ,,~r c1 Ii:, h{1W en J •hug, an,! 

RI ha. t::iil11r-m;dt' sruJv l'.nurs{·... to mn~c how to rn.:,1tl' . urt:r·fa ·1 aprlii:acwn, 1.ha1 
r ur needs .. . no nrn11cr wlun your ~ k i ll a\'01I J r. nrnm and S)'THJ X erwrs. 
level. no m:nrer wl1::i1 ~'l1 11r h:...:kground. Jina In n:~ponS(.· w the rrnblems in 

:1da r uni.; 1.·xi. tin~ lan1~11ac:e~ co Web pr1 1·
ChooselheLevel ~r. 1111 ming. Jt\ VA wa. ,lc. 1{!n~ spec1f1t:al ly

ofTrn iningYou Heed (t•r rroi.;r.1111mmg rlw lnrernc1. E;i>\' w 11 ,e 
ChoP\l' R l's (; lfl'l'r · ll' \ 't.' I rr•>gramming ,mJ r ' l1ablt: , JAVA c.-:1-. qttick rn11lt ~ wi h :1 
course, an,I you tram hanJ:-·on w11h a p,1w mmimum of 1t<;c r frtt~tr : 11 i1111 . Tius rnursl' 
t·rlul 2')0 MHzPcnnum pr<lCCSS<>r·ha ~ed rriw1,1....., an O\'t:(\l ll• \\' 11t hm1· JA '\/ ISu~·.I 
PC. Cea uring MMX~ rcchnol,1gy, 1.6 ;111J tht:n focu~t.'~ 1111 the I rogr:1 111m1111' 
gi~ahyto: h;ml ,lrivo:, · X D-R( M,!rive, 1:111).! 11.IJ.!(' l l ~dl. . : )Ill), y.111' 11 k1111\I' how l<l 

, 3.60l ham! i:ix/mllJcm. anJ mnre! Ur, \\'ork w1rh Ja\'a ·rn l ·, hc)w t 11 c rc;11 · -'l'l'lct. 
1.:hl1(1so: unh- those J'>rrt11ns ,1f rhl' t.' tHllJ'lt t an1I a11 I K . 1tin11~ . <1ml mon-. 
1.:u11r::c you Ol't.',I [11 mct.' I ~'l n ll ~ I ' ·l'i(ic: Ir,1in· \ "ual Ha..,i Effi1.:1c:nt anJ , ci:c~ -
me obi rives. TI1c d1nin: is yPur~ 1 ,jhlt·, \!1 ·u;tl Basic i · an b11.?ct-or icnced. 

Program Like aProfessional 
l )ur 1'npubr CllmJ 111 c r Pn~r:m111 1in~ 
t' ulll~<' L<> l ' 1·r~ .ti I dw c:: sn1ti<1b 

I1'\'t.'f't' 111111: ln 1111 ,k , ih1nin}.! tll cndmi: 
.{] Check one f1lEE catalog only. w debugg ing. /b ~'<H I rlhl\'C thrnui.:h I 
_J \nnpucer l'mj?nunming (wnh

'"1ur course. you'JI h<ll't.· 1he ' l' l'"rtl•· I 
m centr.tt 1ml.-; in J;i1·;i, Visual 8 ;is i ·, 

nirv '" ;;ruJ · 1n Jerrh rnw ,,f 1h n·t· I 1r 

f'r\•l!rnm t0 111 i; lan i::uace - Vi. 11al I _J Ci:nne f'r,,l!r:tmmmg F11n1l.1mcnrnl 
Jl:l, iL, ( : 1 ' , 11r J:11·;1. f: 1, 1. Hnihl,., _J Muh1111cJ1u Pr,1 •mm 111m •I 
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I mc tk·x1h li11· ;111.I ' l'l'l:,I. l •• • j, .1 

cvrn1-driH·11 la ngu<1~c th:it halo :idaprt:J ro 
1hi: changing m:cc.ls of husmcss ;inJ rhe 
changmg , randarJs of p r.~r;1m d1:, 1cn . 

/mr Jurnon w Vi w.1l llas1c In 1h1~ ~tc:p· 
hy·m~r mr.r.,Jucrury .;,wr,.,i.> vn11 'll , 11 .. rc1·t· r 

<ill' funJamcnra l~ of I rogram str11c1111 e> .1n1I 
1ht• tcchn14uc: ncce;can· w write J' l11)!ra111 ' 
m : phtsncarcJ l :int:11ai.:c~. By the end o t 

your rraming. you'll l>l' w nv1·r:-.;1n1 111 l:tta 
;inJ Jl'CI. llHl ~11ut.1 11r .,, a rr:i\', ;m I lc>nf''· 
:1rnhme1ic h111rc10 11.;. gr;i ph11.:~ a1 I : 111nd, 
tilt• 1na11agen 1 ~· 111 , :111 I 1111 1rl·~ 

Adl'an.-i!d \ 11.iiwl B1L11" : F,ir rr•1l!r;1mnll't' 

.1lre:1J\ :1dcp1 " ' Vi~11 .1l Ha,1c, 1h1: r, 111rw 
.c 11 ·c~ vo11 :11lv .11wcJ t 0 l'h111q11 l·~. 1m·luJ 111 ;..: 
howto ( l\':lt t' l t'XI )1, 1xc: -; , I N' A1.:t1vt· Xfur 
lntt:nwt pn ><,.:r:11111nml-!. 111:.ma .~l' 1·ill's. .r,·arc 
1• :mo11~ ll'mJ1m•,1rrlications, anJ mNe! 
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Oua111~ Service 
• 	We h;l\'e cht> benr!it 11 \Tars o crrr inmg 

experience, w1ch wcr I .SO:\ 00 ~ tudcn t ., 

·ince 1914. 
• 	\X1e ott: r ta ilor-made sm<ly prngr,1111~ . 

where \'OU call the vbOt ~. :SC )'PUr ( l\\'11 

p. cc, and mm.ite your own , olut 1un~ 
• 	 ur cuJy le, ms .ire fh·x1hlc. l·o11vcnn:11t , 

and cumng edi: , wnh sllhwart· r11u e<m 
t:Xpcrimenr w1rh n a Penr1um 2~ 
MM ' · com u1er \' u mun with and k rp. 

• 	 ~ ir 11\.,trucrol'il are minrmeJ. re r onahk, 
~inJ cnmmmcJ n1 your succe ·s. 

• 	TI1e qua li ty oi our SC T"\' ICC has lx·l·n tl·,cnl 
<JnJ pm\'eJ ... your :irisfac11u11 1 ~ guman
Jc:t·d. 

• A U\· !11 ar nm from lhe 1 ETC (IJn.uKc 
EJm:a1 1on .i.nd Tn11n111c :nunc 1I) me;in. 
v11ur tr,11111111'! 1s a !m ini ~ crctl ;11:co1Jm.c 
10 rite h1.cl1c'c . ranJ ;ird . 

Har aurn re 
• 	Pcn r1 mn' l"~ MH: 

pron· ·s1•r 
• Hv\X" r echn~1 l o~y 

• 16 meg RAM 
• 1.6 gr!!ahyte hard dnvc 

• 	... upcr V 1A ·olor 
m m1t1 r 

• X CD-ROM <lrm· 
• 	 Io-b1t sound carJ 
• 	 3.6.. ~ hau<l fa>;/ 

modem 
• 	PC Opc1C1n Plan 

sonuiare 
Norton lnteractit~ 
CD-ROM - :igned 
h) <K ·lalmeJ . oicwarc J \'elope r Pe ter 
Nmcon, th1. uni 1ue rmming r I h reJlr ·1 re 
.\1 m11lac1e ns . sp~c ral e ecr.s, ull -col0r 
gr:1plucs. anJ role-pl.1ymg le _ n . 
Programming Compilen - ow you 

;in l'<>mp1I · your p rogram~ Int•' e;isy 
format1' so th:H \ thcrs can run your 
.1ppl ic;1t 1nn~. lll(I~ Ch1)0Sc yom 1}11·n 

rrogr:1mm111g compiler Im 1 ~ ual 

13; 1 ~ 11: , C+ ~ , or Ja\'a. 
Wmdows 98 Upgrade - Till: 
loni., -;n ,11t ·d new 1•cr~1011 ol 
\Vm<low · ha· more power, a l\\'W 

Web l<x.ik, e-mail c<1pah1litt ._, 
· in~k-cl ick funct1 m1IHy, 

I" anJ yst<.'m rile Chc\."kcr. 
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GRME PROGRRMMING 
FUNDRMENTR~S 
L·:im pmgrnmming r.hc easy way 
in this new c.ou c featuring 
gr;iphic simula tions, anim:nion, 
and round effec ts. Not only will 
vou learn the fundamentals o 
i;.ime I rogramming, but y u'll 
als1 ga in an in-<l~pth 
understa11Ji11g o( y ur choice o 
progra111mlni; lan1,ruages: Vi ual 
B i , , or jal'a. An 
explodlni: fie ld in pr gramming, 
computer i;arn ng ha!! a trong 
and gmwinc market among t11c: 
MTV-gcncrouon. This course 
tench you how a popular 
computer game wa.s wricren, 
f m . coryhoarding to coding. In 
adu ition 10 CO\oering game 
deiign, performance, and 
debu ing, you' ll gain hands-on 
experience: )'OU 111ake direct 
m!1.lli1c:uions to 1he g:imc itself. 

Pb~ nou · Ynu mU>t oun o PC and ~ 
~umru ~ lir r.1 1~ in ordC'T JCl wkc thil 
I'">)! m. A pc1301l<ll tomru1cr 11 n,1r 
ondmleJ. Card 71 



Higher-~uality ~udio· 
Audio applications that can adapt 
to Internet congestion. Page 40 S 

Alpha's Future 
Wha'/J the ntel deal means. 
Page 40/S 4 

Smarter Smartc;af as· ·
Multiple applications 
running on one smartcard. 
Page 4015 1 

-
Better performance lower prices 
than some Unix servers. 
Page 40/S 11 -
Produc::t Data' 

• ,J

Management · 
Companies can increase 
productiviry by integrating 
PDM. Page 4015 6 
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Muttl ·Function 
ct.ETools 
$',] r 'l r~ 

WflXComtYH'<OI I t 1ar1 
Reports 

C')~-1<1 R1_p(.t~~ P1,1 .0 
Cl) ·  l'C-f.<r1.~ Sla'lda•d 6.0 
~ep;ir. c Er IJlfise 

Spell Cheekera 
$e!' ry Sj:El.-Crf':•.P.r Er9ra 
V1S1.<;i!;rx:k)r 7 : 

Special Purpoao 
C<lmcw WKlgers 
f:',;j 0 IJl<1hc S.sru 
hDJI Pro 
SCl'OOV 'OC 

Text Edttors 
N l t!Xl "11/Pm O<'..X 
H •·EQ1 Pm 

le•t~or Cok!c co CC'< 

C++ FOR W IND OWS 

ll~ - -1.r•ic <2<P.flhC9 Too:S 
Comms 

<X).\11,1 -f:~ •/1ll8 I 
F · C« SCK fo- 'li'I 6''95 

Compn15sion 
~·1;,Y<J$$(J~ P'u~ 
Ou;h;ir 'lrf\'.32 
Gr&:>"il-331 A-ch•1el..Jb 2 1 

PK'A\Yi: 1~.q (.(lll'p _t Wn~2 
Da~se 

ms..i.v< lr:<Wn95 
f l)'J,•.f'.'t..'f\' t t 

Pto'.oGen• C rl:'Sl.'Vei v:r· 
Rq rni; Engiri;, • El-DS ~. ~· 
Pr.!p.:i~ 'AlilLf Vis,13) C.;.i?.r 
\ 't!IX6 • EPDS 1C«•.rl 
\'~'' I$(;{ 

lm.,gos • Bitmap 
P;:; O::.Jr..s Wr-32 
1n1:i;r. SCJK Pus 10• ·1 

M~lhs & Stats 
MSL C Nt.r1er .:a ..b 1.'1'&._t';) 

•t.11 h .. r1•n1h s..p:or.1 
LI pa;;k. It I • ~11t•1 ~u:::f)C<l .i 

Sy11om lovol 
C<T.v :: Wcll<~ fV,lrf.18 2. Wn\li 
'/Tocis:) (.Vri!l51 
W110-< 2.5 

!::202 
l'/2.S 
1:210 
£225 

1:7 1 
C1002 
1'1370 
1:740 

!::75 
'Z5f! 

1:958 

'it>•RT \::t•1d:1J1:1 .; -<X1l<il 
v1·scs1.... 2 

Tools 
el).1 ~O>t:dv.1 C·-Euk>.r 
P.o..r.~sCre.:kc1' l;\s"31 C- - S.o 
C·O'J\; 
CX>Roer G;), 'ln~I 
[ni~·.::<11 S<~ •P rook!r o.o 
-:'h38s 11.1s Bas, to c,<::;1 •, 

21.l Gmrics :ens s 'vl34 ;:i:/'!Jl1; 
/\t: lh''!iln:Eo:l 
·\.111-?.X 'a1rru11 r1 
~J+-"JI c~~~:,i rJ' "11Jl~'S "' 
aass;.c· (1'11\1& :1 
Oas..c:.J._""s. 
Oxl(;C1J,,;_•1•1 Pro 
C:M"'Ur!::CLCflS l.Jtrd)•3.5 
()~C>'O I n l(fl"_.,l lc;~.(Og~ 3.0 
~s•n1W<J:'f."-~20 
De190~'3'':; s.r.s fi!\','are 5.0 
~r.,..,. '[.~qi :0< •/8~ 

FJJS.Jh "·o 
Fax F1,,~ 2.0 
Hi!t<"9 Har11 3.0 
lit:;> :)'JOIJ l\•(3.!1 
Gsr Fr·J 
L · 1& 1.11 :s '(K '11 !3'~ ~ n 
PIJ1,erTCP lnl c -:x>l<JI 
C\J&Pa~ '.'B'J- 
Wf•'1•/-.s Pro S.io~ri r1100 5o 
Tr..e C63->:J Pro 5.0 
'19/.:;sr,;,:, 
vsro·i~ 

~·dC+ • 50 
C.-SuvJy Slan::ar'"J 
C"Bul:P' PrrJ'aS~ooaJ 
C• •B Y.)r C.,)?. ~. • 81ncte 
C• ..6; •Cl1;nt1Srn19· 
c, ·BJIOO' C·S & oc~ - Blllll3 
L•.(l'n to "rog .m n·'C+-&if:!Ei
f'tl"'J"· • 0wU()j.Yf ;?0
r.:,,,'1"-- Prol0>9:m r 
P,.u.>f:'• • Enlr:<r.<. , 
Sated •)c .... ~· 0.J··(l•J 
S>1!'.".3"t'Y.: c- . 7.5 
V~t' ~ ., -.o l O:tr"flg E,111::.0 
\'•llJ3 ~ 5.0 f'rd!JS9C(l31 
\•fy,;, C• • s.o F.r,:f.fr.< -
\>1 s;3Ar4e : r C-• 3 5 
'• 

1~=:~ ccrT C·C • , 1.0 

IJATABASE 

0 '.' · l!J Ot,iotl:-: 2 0 %J 
(la"~" fry 11100~\S "'o 
Oms i 'll'c rkgrCH.fl Srnt1F.f 
Para::ox '•1"3217.0 
l' l'<!'J" •;J C1 c<i 1or Vllr 5 

Ct·'''Buk: r !Jc~ktoo 5.0 
~y~:;;.; SOL rtt•Nl'."ffe 5.5 
'·'!.:t...,. .;Ei't:IJ PnJ : 0 
•.•si,;; =·; xl'ra Pr.''3.>:>coal 5.0 

s:3ii 
£9 19 
£309 
£200 

l<IM! 

Kll 

W t 

SOL /Ollil<Y tYld hi;ll

Paradox, and dB<\SE. 
~ 
rrull1· 

Anlyl~ 

Prc*Jg programs 111 

w
m extmOOd 

lo Plo'og, C. ~ 

gEOOfBllJO \Y!Z&"d 

I 
® 
~I 
ntegraloo 
none easy-to 
C'()f\"lerf.ed 'M 

Bar Codo 

B<r Co03 FTI;; £134 

d Bare rr:l2 CM~~!~ Kil £1.!6 


Charts & Gr:iphs 

()n{u1FX Ertfll)l< '~.I! :! Cl 111;S.12i C? ·1 

hr& lmptESSO'l ~.0 £13!> 

Grat:hr.::s Ser. 5.•c £210 

Ci9clra Chall 1:263 


Comma 
CmmTOCISIClL £2 15 

G<oorlaa' GclmU> :5 2 10ll.j 1:235 

Sale COi un Ct>,ccis Pro 369 


Dirtll Grids & Sp...adahoota 

Ac1r. C-Olnoonent Su•o 1:243 

DataT~ OCX 135 

R:<mJlc°l Coo 5 0 135 

Spread 2.5 :?1? 


Dalaba$0 

Class ~tac~ lr,1 Blnc-1n$trl r175 

CoJJBasu 63 l'296 

V8lr1' T<Xlbocc Con l rCI~ ~ .1 £2~ 


Graphics 

ro:;1q13m t;11 'l1rdr1A'S ~1B9 
t ilfr/ !:175 
fWA V1lzBJO te:l 

out 
AteTooblY 1:75 
:.c ve1.Js1Ba1 £1()d 
~cx;~GUI 1233 

lmagvs 
~r Sid k 1r. 6C r'.495 
lmatlB\1~ lv::.w Su~t: S.O ~1..1 
LOOTC . S tv.,1,..- ~6 ·32 Pro £.17!> 
•,l:JCIO'fX £2·~· 1 
\'•~h · mr.;ie Ptoc for \'i\r.:32 £390 

Internet 
I~ •r.::1l;lsuat11".ernE( -00~1 2O "(~' 

o!!Soo<e1oc:x 17 r;o 
S.~ VlteslEr OC>: 13:: bttl r iOl 
Soc iTods · ~fi 

Vbual Basic Prof S.O £378 
\115volBulo Elltorprise s.o £918 
Visual Ctt 5.0 Errterpriso £919 
Visual c..+ s.o Prolessional £3n 
Visual C+ t 5.0 looming Edition £72 
Visual Studio f17 Professional £765 
Visual Studio '17 Enlefprise £1125 
Ctt8ullder Standard £67 
CttBuild« ProIes onal £389 
Delphi 3 Sl8ndanl £81 
Delphi 3 Prof11$31ooal £:382 

WITH FUll TECHNICAL SUPPORT 

~h 3 Steo:laid 
~r 3 Pn:/e.'IS<Y'.al 
O~n 3 OrollS r.<.v 
Aflbfff,\3 
AUG IOI f)tlpll1 
~oJD Sl<J'~I 
1\s)n: Pro" r • Ou~h 
S<IJr<lsChl!Ck.ef !i.O for l):tp1·1 
crunn;i TOOis fo Vil!\ · Der.ll 
~r Crsats 
OOPuwcr 2.C· 
-~111115 
~pn;; h;!)• (j 30 
H,pertER?.. Pro 
lora;11.:l. IJ Wn.12&\'M 6 
1°foP.cwEr 3.0 
WYJ'l<t11 t.1~1!LarglRJe Slcl 2 
I.JS[ O Lil;. $ ()( Dtip I •l .0 
M::tius Ora...· 11 
t. i,19 FastSp~I B!> 
Oft:h:1US 2 I f32 ?. 16·b:I 

co,, BAS>: t;L Cc-rpler 5.0 
.xBesc Pro 1Wn:i<!t 
V1suclt.1Jil 'o• ~c 

l'al 
l3S2 

£1317 
c11 r 
r.t ~ 
!:148 
£1· 1 
!'3~ 
!:174 
£162 
£1J8 

·l•l 
£1()4 
~ro 
1:116 
£I G9 
t l•I 
£;:95 

C99 
{'•Of> 
£'Ii' 

I' 1S:. 
£5?5 

f>j 

Charts & Gra ph$ 
JO .... Oil'.;S ~t::<:i-1 
~r,·'·Wn 7.D 

Cct:J =~-r.:fl r"\'()11:;.s.'rr~ !:83'.I 
I rc r'P~97 1'139 
Kc<nuSr.1· £~ 
Ho . 01aL FF>J 98 
hCc<~f.', r N;:r8.J'>'Jl3 f85 
l•t'J'fl!ll 1th :i" A~C(:{ll I: I05 
N!!llrr.elEd £100 
P;7. I.II f'86 
Vrsua h lO'Ocv £377 
1/\\:t>Ol!1'l'N°1d9• (1'1l 0 N1 : f"l33 

1:2~5 

VIS UAL B S IC 5 

Visual Sn.'(]lo 97 1nt<t.-oes rr-e equ'llllen: 
oooon ol 1'1su!11&!le Sas w.i.Y as 
ISV@' C-•. J.. FOYProtlllrfNOt11 
;:;J Base Er•;!IJl<lS~:; 0 a 

ViSL<Jl S.Js.. f·1~1"'a~re 5.0 E3i8 
lf,SU'J Basa: LO:VJl'll'\:> 5. I £7(1 
V,~ $1\.il1.197 tS-JYiS'J £ 12:. 
w...a s:w., 'F FT()rf.s; 0'"8 r~o:~ 
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A /Jt\ COMPILE.RS 

Jg•(.; La3 83 Con::i'3" 
.J.31'"'· Ml) 83 "ro Dev ~/S 

I p Jl \\WN.b-11e.ootnlholb;1esl 

£112 
1:610 

News & Views 

PowerJ Enterprise 
~ entetprise Be.YI l~e 

PQ..wrJ Enlemnsa &EIS a new S1Broafd 
lo< OOIEfJYlOO JS'ra de\'doclnlll11 •1o11h 
~ dalaOOso ~ • SCMlloss 

l111Sg'1ll(rl Wlh 9f00Se'S .lagl.er OCltT'pCCB't 
traroactoo S0IVEf md 51.PPOrt b key 

.rr~ ncUcillg J ~ 
. COW.. Jee:;, tho &in 

ActOeon V?.1s, and ~llc.tl 
framawor1cs su::h as JFC aiid /lFC. 

Lahey Fortran 90 4.0 
tdlt1'/ Moiw To.v.ws Fortran 95 

LGhey Fon 90 d.0 flClJOeS a narlYe, 
32·bt V"OOO'NS CO"!' er snd toOO 
•1tlth c(fer imi:ro.-oo pafamarce llldel: 

\lilndows NT The new Wn1e<~1 Starte1 
10'~ )'OU to creato W!l VMr:Jc,·IS 

uw-lmeflaces lo< VO'JJ scoirll1hc: and 
eogilee<ng COde. Mil'mg lowarcls FOOran 
95, LF90rna~cPU_ MEm 
l.4)001es 111e il\tl1!lsle llllciJcns c 'G 
R..OOR. MAXl..OC, Ml OC. W«VAL 
Ml NA FOOJU:::T <Yid SUV 

JBullder Client/Server 
Bu.WJ Mill •rieled Jll'IS Systoms 

J~llder 0..-111Saw,r Su1 you 
can delll'tf' sca:<1ble mi.41i·lec appl.::elloos 
'loitfl fiJI suppon le! RVJ and CORSA. 
4ln'ge all )'OU' OCl'J)Oltil <la'.D '"ith 

rOOl.llt daraoose tools Md ccwnpooen!S 
a.'ld ~sle J09C CXlm9CIM You gal 

'(J"Jlhog 111 J0.Jldct olsSricrlDI p\Js: 
RIAi. Po"CS VumOfl M~ &lgl'..n 
~!IBIQrer f~ CCABA. I E'fBa9e . 
~SIS D.ler/ Bu& SOL~ ard 

·~ natJY!l 
O'M:tS roi ()11)c~. &it>a• ~term 002, 
Wi!~Base. SO!. ~Jilt: /.r,cff!iA Fo(PIQ, 

ti ad 000, )OO 
the oomi;le«I oourco code of e sampl& 

CORBI< rel cooo apQ'lc3 Ofl. 

Arity/Prolog 32 
Powetfur 32~1 Proloa ~ 

ror Wtn32 ~rev.des 
~tl) Probg JXtl9'MTTll"9 fll"Nrtm"Sll 
n y,tu:h ytAJ can virile. d9l1.Jg. an:i IU'I 

\11"1clvws 95 and 
NT Grrm:tlniol'i.s. ~vl'tolog32 IOI 
.n:n is a povieriul. hf#llt op11rri$ed. 

'!!IEIOO of the logK: 
progamml'(l la~e ?rd.og wlh a 
oon'iploto OOl'r'P'<r and itltCfPI m \"mUoo 

essem er 1'\d is a 
suosset cl: Oocksn Sld I~ Prc*Jg. 

Driver::Worb 
Wrl.ie De11'ce DrMn In Ct• 

Onver ::Worl<s e a nruct·g!!flEfabal 
El!'vl"CC"lllefll fer de<lice ar.oerdevolopin91· 

oo apowerful end ~ Ct 
ltrM' couped 'lo1lh apowerl!A c:ooo 

Visible Analyst 
AtJV/lflCIHJ CASE Tcol

'"sbla PIVMJSI t3 an nlEgl81ed CASE 
lhal Jl'17•i00s glll)Ncal anal~ & 
, 3, l)'OOeSS g ~ec1 modo:lilg 

&S. IX'JM:fllA ~end 
·1 other tods m dalabases 

se ~ oo 
·is catx:.Qle PC· Vl 

Ml)JSI !}f;tlefa1£;<$ SOI llCl., COS end 
sbll COde f~ txirh c rm C080L 

JillllOO 1 1 1· •27 
..,,..., ·'lukSh~p <'.0 !'99 
,.61'1~•' $1.fl(l:tr(I l'a? 
..&JitlC:• f'1ol~ >;;1 ~ 1'3:10 
,.B;ltle< 0-l'l• I ·'&-,.,JC! r'. I !I I 
vOe:;i'Jrl.tPro i'R23 
Pa rcr Jav· I: O 
&lpaoCede Ja1oa ££() 
S..1p:!oCede Ja1·a.·.or.1r.l'.!X 
&.1[)"-CF.d;; (;ei.ahasi! f:'S6 
Vis.:;~ c;.1 11· '"' J11..1 '/\'<:':> F<111nn ~ 
·~·f!i.i<)j Gahi lilt · (• Pr• · )~m 1'197 
lfiS"Jal CLJlo r Ja"' Oa 1,t~J £348 
\'•>Jal J- - "'ro'~ss·o· : aJ 1 • 1:70 
Vi~;atiiq.. for Java PrD'?,:;1:naJ £03 
Vr:>.ial.AIJ<· l:x ..IJ1•a En!ffr,fSI'.' CI:?~ 
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I N TE RNA TIO NA L 

News & Views 


Adjust to the Jitter 

Audio applications that can adapt to Internet congestion 

will deliuer nwch higher sound quality. 

Better So111d over the Internet 

Reduact.nt ildonnlltlon .clded 
to eacb pecbt improves audio 
quality OD the lntemel. 

he: archite cure of the lncer
net i noragood environment 
for real-time audio and video 
tr:m ·mi ions. The dday be

rwecn the arrival of ·ub. equenr pa ker , 
kno' n a jitter depend on rhe traffic 
condicion on the i ec. Packer-lo nm:s 
often vary bcrween I ·percent and 40 per· 
cent. Delay between packet$ can be as 
much as I. St:<:onc erio11 ly compro· 
mising the quality of convcr ation over 
che Net. 

cw protocols such as th e Resource 
Rc:Servation Protocol (RSVP) and the Real 
Time Tran porr Prorocol (RTP), mighr 
evenrually improv rhe quality of «:rvice 
on rhe Net. However they arc not yc: t 
wide lru ed. 

Another approach is to adapt applica· 
tion · to the jirrer pr cnron the nerwork. 
A group of resear her at he French 

ational R earch In ·1irute, fNRIA ( o· 

phia-Annpoli ), ha developed an ex· 
tended, adaptive lo -recovery and rare· 
omrol S)' ·rem rhat give.~ rc:as m:-iblcqual

i1 y to :iudio tran mission with loss rates 
a hi •h a 50 percenr. 

The INRI.A audio tool a ljust · the audio 
packet sen<l rate tO the: cu rrenr nc:twork 
ondit ion. , add redundant inforrn:ition 

ro pa kets when the lo rare urpas ·es a 
errain level , and c tabli ·he · a feedback 

channel ro control 1he: send rate and rc
dun<l:mt information. imp ly put the 
cheme 111i1u111iz.cs rhe impact of packet 

lo sand dclar between sub ·cqucmpack
ct on p ·rccived audio quality. 

In a proce called fon ard error or
re tion (FE ), the y rem add 10 ea h 
packer a highly compressed version of the 
previous packet.'\' hen rhc network load 
and packcr-los rates :ire high, the pro
cc: . im:n:a es the amount ofredundancr 
carried in each packer. Ir does this b)' add· 

ing to c:ad1 packet compr · · cd vcr ion · 
of 1he previous three co four packt: . 

The complere proce i conuolled I y 
:i feedback loop that gradu:-illy in rease 
the send rate if the loss rate i~ abo ve a 
certain threshold. In 5· econd interval., 
rhe receiver rcmrns quality-of- ervice re-

INRIA 
Sul!,hia-Antipolis, Frnntt 
?33 493 65 7747 
http:lfwww.s:ophla. n a.fr 

pons to rhe ender ro adapt rhe amount 
of rcdundanr information being sent. 

"Ad:-iptive inrerner relephon might 
eve ntually provide better voice qualiry 
than the . tandard 8-kHz :-impling on 
roda>" telephone net\ orks," saysjean
Chry o rome Bolot, a proje t manager 
at I KIA. -Rainer Mauth 
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Internationa l B it s 

Alpha's Future 

What the Intel deal means. 

Digir. I Equipmeni' - Alpha architec
tu re has been chc P ·performance: 

leader or almo t the en tire tim e incc 
irs :irri\':il in 1992, a.nd ic' the only non
, 86 NT ar hicccmrc. Yer it :iccounts for 
a relacively mall h:in: of the' ork ra
tion and ·ervcr m:1rkc:ts. Will che recent 
Digirol-lnrd ectlemencchange anything? 

In this sc tclemc111 Ime l Ii cnscd rhe 
right to u e Alpha re hno logy (' hich re
main under Oigit:il uwnership) and ic 
rcl:itc<l p:lten . The company :ilso pur· 
hased che Digjral cmi ondu tor man

ufacni rin 'and sale ' oper. tion. This er
clcd rhe c:xi ring patenr-rn ringcmcn r 
issue: between Digiral and Ime l. 

The deal gcnc r:m.:cl both pc · 11ni. 1i 
an d oprimi ·tic comment . Pe imisr 
' arned char it' rhc end of rhc Alpha, .1s 
Digital will now upport the IA-64. Opli
misr· bdicvc: th:it Digirnl will now have 
mu rc: re: ource to accelerate Alpha de
ign for multiple foundries. "Thi . gree

ment mee borh comp:inics' nci:<ls "Sa)'S 
Craig B:irrcn, president. nd chief oper
• ring officer at Imel. 

cording to )'Cd 1\li ,cxe ntivc<lire 
tor of AJpha marketing at am ung em.i
ondu cor, " am ung i now poi r.:d to 

take rhe lead in Alpha manufo tu ring 1)n 

borh the price an<l 1he pe rfo rmance 
front . " He add rhat am ·ung is not 
alone in its long-tr.:nn Alpha uppon, not
ing th. t ·· fa ubi hi will :ilso llHer cur· 
rcnr:ind future Alpha P r c · r • and 
Af\ID will u. e che ulrr:ifa ·r 2 1264 lpha 
bu · or ir K7." Thar could make: pu i
blc future chip ·e · and mainboard thar 
support both rhe K7 and the: 2 I 2n4 r\lph:i 
familic ac ordi ng to. i. 

Howc:vc:r, if the Alpha i ro urvivc 
chc .\lier e I :lll:::t k :llld :ike a , ii;nifi :int 
marker ha re ::iway from lntr.:I, thc: CP 
nc:ed co noc only be priced :1ffordahly 
but a Lo widen its perfor ma nee de Ira 
:ig.,inst future Intel producr -. 1\l i c pc ts 
his ompany' AJph:i hip co rc:ich the 
I-GHz lcvr.:1by thr.: r.:nd of du year, pro
viding performan e of well vcr 0 PEC· 
im95 and 90 PE fp9-. Lookingatln1cl 's 
rough (er cd pcrform:in e rl)ad map, 
rhc 1- l-1 121264 shoul<l he faster than ch 
initial .\ilcr ed.' hich ' ill appear a year 
or so lacer. 

aron B:iuch, lpha It:" hnica l mar
kr.:ting manager at Digical emiconduc
cor, ·a ·s cha[ che Intel deal enable Digi
tal and otl1er Alpha parmc , to a cler:itc 
rhe perfom1:inc:e road map l cc.1u. c they 
will be able w rn:ike use of nc.:w :MO · 
prcx:c.:ssc:s fa ·rer. For 1n ·t:u1 e. the 1ump 
c the 0. 1 -mi ron procc • whi h ' a. 
originally sl:i tcd fo r !:ire.: 2000 or c::uly 
200 l i · now due tot::ike place in late J\199. 
Thi. wi ll enable oth higher perating 

frcqucn ic.s and bcttc:r icalure . e1 •. 
Jes e Lipcon of Digit:il sr:i rc l in his 

keynote ·pcech at L>E L' Anaheim l 997 
that 1he chedule for 0.18-micron lpha 
mi roprocc:s. or~ h:.tS bc:en a celc:rJcc:d br 
roughlp year (10 !arc 19 9, :i co rd ing rr 
ocher ourcc ·). He said rh.ir this c:ha 11gt: 
in sc: heduling is a rc·ulcof 1he r cnr Dig
iral -lnrel agrcemenr. 

Be idc · maximizing d1t: pe rfornunce 
of the EV-xx Alpha famil. and enabling 
11 rn offer rwice the performance o lme l 
chip at a imilar pric , ·nmsung i · abo 
tuning ·cvcrnl ncw-g ·ncr:ition ·hip ~c: t-.; 
for spc ifi P • ' ork ·r .. tion, or ·erver 
use. ord111g to Ali, am 11n i al · 
u ing its expcni wich fine pro ·csscs for 
nexr-gcn ·rarion memories co aceclcrare 
rhc Alpha ' · rn veto mailer proces_c, 
.111d greater peed . In addirion. chc 64
bit ersion of Window- NT ·.o, running 
on an Alpha a a 64 -1 it ar hi rec:m n:, will 
give the Alph:i :i huge ti111c -to-m:irkc:1 
edge over rhe lerced. 

\X/jch foundric and parrner grnd11:il
ly embarking on d~il!,'lling their own P 
dt·ri\'ativc chip, etl>,aml 0 1 her ~uppori . 

the Alpha proc: ssor i now Its~ dcpen
lr.:nc on Digitl l for hoth its re hnic.i l 

:ind ma rketing <le,·elop111en1. Whether 
all rlu will make the Alpha a riou · ;11 · 
rcrnacivc ro the lr\-.32 nnd IA-64 rcm:iins 
tO be ccn : T he b:i ll is 11t)W in the Alpha· 
powered allian e court. 

-Nebojsa Novakovlc 

New-Generation x86 and Alpha Processors* 
Proceuor Time of Frequency Process Instruction/ Ardlitecillre Internal External Frequency External Frequency SPEC- SPEC· 

Intro- range tedmology cyde (bits) came cadlebus range memory range lnt9S lp95 
ductlon (MHz) (microns) peak (KB) (bits) (MHz) bus (bits) (MHz) range range 

INTELX86 
Pentium MMX 40 '96 166-266 0.35 2 32 2x 16 64 66 64 66 4->7 3->5 
Pendumll 20'97 233-333 0.35 3(00) 32 2x 16 64 116-166 64 66 9->13 7->9 
Desdtutes 20 '98 350-450 0 25 3 (00) 32 2x 16 64 175-450 64 100 14->18 11->14 
Katmai 10 '99 400-500 0.25 3(00) 32 2x 32 64 400-500 64 100+ 17->21 16- >20 
Willamette 40'99 500-600+ 0 18 6(00) 32 2x 64 128 500-600+ 128 100+ 28+ 26+ 
Merced 40 '99 600+ 018 NIA 64 NIA 128 NIA 128 NIA 50+ 70+ 

DIGITAL ALPHA (ALSO SAMSUNG, MITSUB ISH I) 
21164 10 '96 400-600 0.35 4 64 2 ..; 8 + 96 128 133- 200 128 66-1 33 t2->191 8->29 
21164PC 40 '97 400-533 0.35 4 64 8+16 128 100- 133 128 66-1 33 11->14 13->17 
21164PC 20 '98 600- 800 0.25 4 64 6+32 128 300-400 128 66-266 17->2321 - >29 
21264 20'98 700-1000 0.25 4 (00) 64 2 x 64 128 350-667 64 200-500 50->70 70->I 00 
21264PC 40 '98 600-900 0.25 4(00) 64 2 32 128 N1A 64 NIA 35->50 50->70 
21384 40 '99 1200+ 0.18 NIA 64 IA IA NIA NIA IA 140+ 200+ 

•ROA.d r tap &3 11m$Uftf. nc::CO'or.g to moopt.-ndcnt aourccs oo- · Ol--o 'd~r l'!'Xtteuhon NIA- fl6o rrrui10n l'lOl lfrn1~~ 
Paohurr MMX ond Alpoo 211 G4n CPUo h>•c .i-->rttd ~>terf'\11 C9CM ;.r<l f"'Wno<y poll-< 

FC)( the &~ ~A of danf'/ n<Yi 211 procc,i:se< rrodehs ard bu!Nt~ ¢00"-bNt: Otl' 01: ro 1'"1d.JOcd 
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"I have absolutely no time 
to get .into a rut '' 
Tom U/j/dcn, sy11iims ar&hlrscr or CMG Telecom Produces 

.. , haivc .11b,oluuly no t1me to get in lo a nft, To my une r • m•z.emcnt I dh:cov t11 r d on d.ity 


1ha1 I'd worked ill 1hc same pl•<• • lre:tdy t or mor11 1h•n thre years . ;\nd 1hml at CMG, bi• 


t he way. The re.no n wu, I bcc;omc Invo lved In ~rlous ln tcm•I pro)Qcts In Iha area or mobile 


talccon1munlc• tlo ns. and ii Just uot a llt ll c ou t of hand. In a posit! se n~ • 10 be Sur<, 


because wc·~c been so succ ssful In th is, ;u a thilt i" ~ f w y~1 rs" t me we grew ftom 01 


ten·porson proJttt inlo a group or 130 people worklno on so c.n! p1oj CIS. Nft lura lly. thl> 


,..., partly •llrlbut;able 10 tho 1n:t rl<•• It ell: priv~ti:tatlon . competition and the gr•• • boom of 


mobile I !ecommunications with the gro .. t h porctnug"' !ram 40% to 60% a yur. But to " 


lug• d gr wt owe thi; growth to our products . l1m reoa lly proud th t ~ e've- devel oped 


sys tems which h•ve u 1 lndu try standard> lntornuionally. Rul· t imc d l•irlbuted ystem>. 


s po<ial conccp ls fo r hilJh auil•b ll1y of <VU m<, sys· 


ttm~ on mi1eed platform, etc. At pre.sent , I'm working 


on • product ruon11y l•unchtcl: VASP•. CMG·~ VAiue 


Added Servfcu Pl•tform . Thi• sySlom will en•b l our 


customus lo b' quick lo offer new scrv ccs to mobllo 


t tlephon use rs. It tou ld con<em in&er.1 <th 1c voica 


rcsp-o nsc, mobllo conn C11ons 10th l nt~rnet or stod~ 


uth•n9e information ob lalncd by mo bile phone. As 


~" ~ rc hllt< I , yo11 give ~hap e to the strutture of >uch 


:. p roduc t .Jind monhor h~ consh••ncy. You 1h ln k up 


•nd dovclop <ho best po.. lblc lnfr.a$1rt1nu r•. Th nl~ 


thing about it Is, you don' t look at tccbn icol upocts 


• lone. but a l~o 1t such a.rc:u a,. purch ::ning. logistics , 


salts . 1h m~rket • nd c...Jtomers. That ort@n 1u ults 


In hutod yet •nlm•tcd di.cuHlon• w oh collugues. 


At C IG , they ,..,•Jly put your c.1p<rlencc with rtaHlme 


systcmr. to work, a:nd your knowlt!'dgc of te lccom 


and dat~com protocols . Knowledge In br<'- clth ~nd 


depth, that Is. Only lhtn «1 n you op~ .. 11 11 tho con · 


1lnously •rising. 1ochnlcal ch•ll•ngcs . So there's no 


choinca to get Into a rut ."' 


c~c T~ lccom PrOC\ICa dtYflOp~ ornc iuppt-.c:--; .ld,•:.nct'd .rnd :.U C<C~) ful orodv<f) \llot'J9~ \ J'\'. CX (C f1) 1V C t....v~tt oppo1tunl l C) p ro'e) ) tOnill 1;.alltJQUc~. iJrd 'urDlc 

Vtill mt<tl t hfl rtQu irGm rnu o • m.l!Or pl6)'tu •f1 tht: '.lS)t1H ,· \!)ifJitnc.11119, 1 n1t rn~t Of"J (U>SJ.1b1' ,,4\ for unh"r PfHot'lil l inc pto f1~~1onll dflvRIC()fflf:"l l .\'111 ·l~ .i ' dull 

tt'tcommuntCJ:lon) m;:i r\t'I ~ ruOrt thitn JO cou 1'••~. CMG\ produu-:. .uc :>~~ clc:a~ure ~ 1ne1r hO't- Fe-"' more 1n•o·n)1.vr p~uc <ontJCt Mr Pc1t-r BC'\Cht'l'\1.n, 

r:i1 t0r...tl 1n 1ht J•-a~ <tP nM"or•. sc-<t.. •t'f, rnoDll me n.sG~ :,.mt*"'" ,,.!,.•,lfl• ,,. Auor ~~ :>1,•<1<u. .....·1 0>302119 300 •>-· - 3-l 10J20 "4" 0 5 •et 11 v~ 1 t Or tncl 

((Ht'\1t11..1nlc11"° n \ \Or\tlc c ~. 1 he c11t1llcn<1c~ ht m lh t' Jtf!d~ ¢ 1 It h ~1'D1m1.-1ct "'!IQ nlm 1, 01.:r ru1.1mt - CMC rc·c-:ommJn O.:.l ~ lon'f. .!. 

Jv:>l l ;Jb 1tuy, nlo rcllJb tlll)'. H'Cvtttv i l.lr.d.lrd l~:lon <ElSl/ A !>11 Jn ::t co1nt't! • t" Li:til tie) 11 d 'J ) .,ri Tt!lt'( Om Produt t) , P(J. t>o~ 

re, oo.1 1 lt1 com prcdurn, "~ .l.Jt ~cck 1ng prort))IO<"\AI f1 v. n:.~!!91nt'tr"; 111 803 lSO! j;i,\ Ulff!(h l thn "NJ"trra."ld\ . ln ll1 'r'1 CSM@ 
with Tt< hn1c;al College/ le-< nlca t \.mvcr)lly cd \I( uon~ l t'•) w11 h;a •,c :a.n 'OO•t ht10://v.v."" t"T1 Q n1 Information TechnolCl'jly 

Excellent t IT? One day you will be at CMG. 

En er HotBY Es No. 444 ~I np :J/www.b-:f.o.c:omlholbyto:sJ 
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Int ernat ional B i ts 

A new software program 
brings exact color 
reproduction to faxes, 
printers, and scanners. 

Doos color faxing sound hke a 
solution to an important busi· 

ness problem? If your answer 1s 
no, then you're probably not in the 
graph.cs, interior-design,orcloth· 
1ng-manufacturiog business. "A 
cali brated color fax would save 
us both time and mooey!' says Tim 
Voegele·Downong, a design con· 
sultan! for the G ucci, Christian 
Dior. and Burberry fashion firms. 

Faxing that offers the exact re
production of colors regardless 
o tne de•11c:es in...olved might come 
to ma ket later this year, than s 
lo color·cahbration software de· 
veloped by the French company 
CouleurCommumcahon Ecriture. 
CCE's Aff1xColor systom provides 
away of recalibrating colorperiph· 
erals vnthout using expensive col· 
onmeiric instruments. 

The system maps the color val· 
ues usod by monitors, printers. 
scanners. and fax machines to 
and from the dev1ce·mdependent 
CIEL.ab c-0lor space. CIEL.ab, in 
contrast to computer and inting 

Multicolored Faxes 

industry standards, such as RGB 
and CMYK. 1ocludes~ll the colors 
that the human eye can percoivo 
and rep(esents them as mix ures 

AffixColor allows you to c:all

bratc: your own color peripher

als by usi ng your sc:a nner as a 

eolorimeter. First you calibrate 

the: scannc:r itself by canning 

CCE's test target to crea te a 
scanner-calibration profi le. You 

can have multiple: p rofile~ fo r 

different ambien t conditions, 

such as temperatur or time of 

day. The n you calibrate: your 

printer by printing a CCE-sup

plied targ et file and scan the 

printed result to crc:at :1 print

er profile. You c:in rcc:alibrate as 

often as needed and keep di f

ferent profiles for different Ink 

cartridges or paper stocks. 

of the th ee pnmary colors 
AffixColor also includes a test 

suite tiat can display variations m 
colorimetoc quality on 2·0 or 3·0. 

Color Calibration 

11uses a colortarget or a CIELab 
reference file to analyze any color 
areas that might be reproduced 
badly. - Did< Pountaln 

reproductio n of a print rand a reference. 

It's also possible to create monitor profiles. Id ·ally. t hisrequires the: U!c 
ofa Spt:'ctrophotometer to measure the CIELab x and yvalues for red, grttn, 

blue. and white pixels. But you can also u.se the monitor manufacturer's x 
and y valuesor a visua l comparison wi th a scanned CIEL:ib color t arget. 

CCE 
Domont, France 
t33 t 39 3 4880 
fax : tJJ I 39 35 0289 

Harvesting 
the Fruits of 
Al Research 

B>' applyin rule- and ca · -ba cd rea
soning, induction rrccs, neural nt:rs, 

and gene: ti algori thm , new optimiz.arion, 
filrering, and onrrol ofrware i now olv
ing criou bu inc problems. 

u h applications includt: c:isc-ha. t:d 

rt:asoning tool · from Acknosof1. Re al l 
from ISofr. 1 euron Dara's rnle-mducti n 
component , Logic Progr:unming A ·
·o iatc · ProWch Prolog r::n•er, an I Au· 
1onom, ' oncem erver iJ whi hi based 
on neural nerwork . Mo ·t of rhc c pro
gram have their roots in the Al re ~rch 
of the J980s. 

Ackno. oft, for ex:unple, <levelope I a 
diagnosti and fault-monicoring y rem 
c:illed ,a topr or Boeing' 37 airl in· 
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crs. t\ mainrenan e engineer an de cribc 
a prnblem co Ca siopcc via .1 quc ·rion
and-an wcr ·c · ion and gc:r I .ic:k :t Ii ·r of 
rhc most sirnibr prcviou a es and their 
solution . Cit king on .l ca ·e brings up a 

Travelling ale man 
Pie •t ~ ···t<<'t th t11m11 you ,rui, to \'lslt ·-

ProWeb Prolog Serv r provides data 

to workers in the field . 

workshop manualwith dilgr. ms :ind p;irt 

numbers to help fix the problem. 
curon Data' bu ine -rule -d l'elop

menr frameworks pro\'idccomponcnt for 

cr<:<lting and maintaining a rn lc hasc :111d 
distributing :ippl ic:.11 ion. v ia rne:.saging 
miJdlew:ire. It has helped organ iz.i rion 

uch a Ameri an Exprc , Boeing, ::-.!:\ • 

DAQ, and Wair Di ncy \X orld roccnrralize 
all bu · inc · polici and proc d ires imo 
a inglc rcpo.iro~·. 

Tltc popularity of the Wt:b has added 
ne\ impe tu LO bss1c pa ttt:rn -rt:c:ogn1

ri n algorirhm . There's a 11 increa ' 111g 
need tosifr inrclligcntly rhrough ream. of 
random dam. :\uronomy' Agcnrwnrc i.\ 
ust: ' linr:: :u a laptil'c filte r , a ncural-ner 
v:iri:in t. to lc::irn Wd1 ~i t c \·is itors' pre cr
cncc and pre ent them w11lt nc:ws c:ltp · 
and link · that march rhei r inrere ' t' . 

Lo •i Programming1\: ociarci' ProWeb 
Prolog en·er pa k gt: contain ·a complete 
Prolog ompile r th ;H has the: ahiliry to 

nm server· ide Prolog program · to pcr
orm earchc and manipu lations on Web 

<lat;i. In ne applicarion, the S)" tcm pro
vide · in mancc quorc ba ed on au 'cr's 
answer to :m HT 1L form . -0. P. 

http:ipplic:.11
http:FEBRU.l.RY
http:graph.cs


I N T ERNATIONAL 

Smarter Smartcards 

Better processor and memory technologies open APJ and 11ew 0 es pave 


the way for multiple applications running on one smartcard. 


By Peter Hofland and ana Janowsk i 


icmre rhi : r a supermarket checkout uumer, ,·0 11 

par for your merchandise with money stored 11 a 
m:ill electroni :inl. 'fo rdu::id your d e rr nic pur e 

a tcrward rou plug the car 1 into •ou r Global v • 
tcm for fobile ommunication ( 1\1) pho11e :ind li:il up yi ur 
bank a count. Then. on the metro, the ame card giv~ you :11.:cc 
10 the train home because it holds your prepaid m nrhly ucke . 
On e you ger home, the card identifies rou a:. a , uhscriber of rour 
fa oritc TV ch;inncl a you 
plug ir into the set-t >P bo. . 

Portion of rlu mult ifun 
tional marr :acd cenario are 
reality roda)' in. for example, 
Swedish Postgiro Bank'-and 

M nerv»orkoperaror ' di:i· 
remote b:rnking application, 
in Durch Postb:mk' · :md rr r 
Tele om 's Chipper project, 
and in ingaporeCiry niver· 
iry' and Hang eng Bank's 

Ciry mart program. 
In about two year , how· 

ever, nrnrtcard te hn (l logy 
will be m:irure enough to of· 
for yet anorhcr level of con· 
venicnce. rrharrime, you'll 
be able to decide what kind 
of cickt: ring, paymen t. and 
loy:ilty prngrams p>u w.in 
co h:we ru nning on your 
card. All )'OU'II ne d to do i 
gee a ·o·callcd wht rc ard. 
or lifestyle card, and load the 
:ippltcarion · }' Oil w:int. 

R:ipid .1Jvance · in the Je
~ ii:;n .ind ma11ufacture of 
component · h:t e driven che 
grO\ ch of t he ·mare ard in· 
du Hy. Smarrcard ccchn l
og)' will mu hroom into wh:ir a n:i l~-- rs c:scim:ue will be a 
billion mar ·er by rhc: yc:ar 2005. "The mart ard industry' in· 
vc rmcm · in re·c.tr h have led ro improvemen that, ju ta icw 
year · ago, no one' ould hav dreamt :ibout," :iy · Ru ·I ~k ul
lagh, :i senior rcchni al 111arkeringma1iagcr ' irh 1\fornrola Se1111· 
onclu tors (Gla ·g w. .K.). 

Bur on rhe other hand, pro1 rie1:1r, card 0 e and mcompat· 
ible standard ;m: hampering the growth of the incl 11 ·cry. To c:n· 
ure he su ·ccs~ of mul11plc applications on one c.1rd inrerop

erabiliry is indi pcnsable. S ·vcral stanclardi?.ation inlrimive :lre 
addrc ing rhc inceroper:il liliry of ca rd ·, rc:idcr , and appli a
tion~ (~c ·the re t box "A Group of 'Sra11d.1n.L .., on page 401 ). 

Java's Pivotal Role 
l or surprisingly J:iva · mulriplar orm capabilni sand 111hcrent 
security feature will play .1 pivot.ii role in rhc nexr eneracion 
of multi fun tional card, . Through the J:iva Card API randard, 

rhi progr:inuning l:tnb'llagc 
enrail hort r development 
and tc~ring cycle b cau c it 
relieves developer · from che 
rradirional chip-ma kin 
pr es . which 311 rake up 
tO four monrh . Becau e of 
i popubmy in che develop· 
er comrn u111ry, .Jav:i 1 open 
to 3nyom; who can de,·elop 
:ippli .uions using ommon 
dcvelopmc:nr root·. 

The Java Card 2.0 API in· 
du de. ;rn obje !·Oriented 
pl'Ogram ming model which 
allow for the defiuition of 
I. sses. inrcrfa cs, and pa k· 

age with lyn:imi and taric 
fields :rnJ methods. ' Thou· 
and of J :iv:i de\'c:lo1 er · 

have rhe opporruniry t 

write high-level, objcct-ori· 
cnred appli ;Hi n · th.it run 
. curd. on ·marrcarcls," sars 

:1bie11 Th1rict, Cybertlcx 
product manager at ·hlum· 
berger Elecrroni Trans:i · 
tion (, 1onrrougc . edex, 
fr n e). ny mart :ml rhat 
integrate with a J•w:t Card 
.LO- ompatiblc virnial ma· 

hiue ( ~I} can run che e ;\pplication c:\·e111f the mi roc:onrrol
lcr and ard O c arc diffcrcm. Thi c ncept enable multiple 
appl i ·arions w run on one ::ird. 

"The ult imate oppormniry for Jav:i ·:mis lie m rhc po ibi l· 
it)' oicrrpcogr:iphicall . sep:ir:uing the: card i:~uer from rhc appli
adon i 1er," ysjelrc van der Hoek of DigiC. h (Am tcrdam). 
apitali1in · on ja\':1 :ir I app let . • called ard lct , con umer 

c:m u e their whire c:ird and <le iJe whi h ·:irJlct the · wam ro 
put on 1cJ rd . Alrhough appltcarion i uer migh t guaramee ha · 
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le-free and ecure interoperation onl)' 
w ith certified ca rds, the ·hoi e remain ' 
w ith the u er. 

chl u mbergcr's econd-gencration 
Java-based Cyberflex card can bed ·nam
ically added ro or updated :tt 311)' cinte. !ti 
chis a c, rhc white-card issuer provides 
the service of add ing applica t ion-, but 
the u er can download o r update new ser· 
vice· as wel l. Early .)'berfle, adopter rc
porrthat t ·pi al applicat ion , uch a in
gle- ign-on pa ·sword management and 

remote banking authcntic.1tio11 , requi re 

berween 1.5 and 2 KB of memor>'• mak
ing it pos ible to store up to three appli
cation · on a wh11e card. 

Due ro the very limited rcsour e of 
today ' mo rly 8-bit-procc sor ard . the 

Java ard API la ks ome of.Java' im por

tant fea t11res uch a unicodc chara e " 
floaung-poinr number douhle data 
rype , exceptions. ch reads nd garbage 
control. The use o f floating-point num
be , :il ne requires about 2 Kl\ of memo· 
r •, which ap plication w riter toda ' would 
ra t her u c for nu ion-<:rirical purpose·. 

Thu , the J ;wa ard intcrfoi.:c i!> no 
more than a martcard- pc ifi subset of 

the Java programrninglangu •e. Bu t ne' 
hardware improvements, due ro arrive on 
the market in the ncxr 18 to 2~ monrh!>, 
wiU enable 32- and c:vc:n 64-bit d:ita t)'pe , 
m;ik ingJava :i.rd viable multifuncrion
:il sy tem_-. 

32-bit Processor Cores 
Trad itional smarrcard mi roproce or 
typicall u c the Motorola 6805 or lnrel 

05 1 in rrucrion er, w hi hallows them 
to acld rc:s · 64 KB of -bir memory. Bu r 
be au e of the o t con trainrs of large 
application· an 1the limit:it ions of the 
microconrr 1llers pla. tic housing mo r 

appl ication · in u c t0da)' offer only up ro 
20 KB oi memory. Bur berrer cryprogra
phy and more soph i ricatc:d 0 c · :ind VM · 
rct1uire more 1m:morr resource and d1e 
abiliry ro perform real-rime opcrnrion . 

In an ;irtempt to solve thi~ p roblem, 

ernplu ' G em pre · o Ja a , a rd u es 
an implementarion of ARM's 32-bit Rl 
AIU 1 proce or. T his proce ornoronly 
pro ides fo r 32-bitcompurations b111 :ii o 
offer. _oMIPS of ompuung power, whi h 

an allow application to run up ro 60 
rime$ faster than on cxi ting8-bitproccs

or card . "Thi exrra computing P°' er 
i definirelr an advantage in the context 
of .Java," explain Arnaud Chain, multi

mcdi;i marketing director at cmplus 
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AGroup of "Standards" 


Several years ago. 1n 
an attempt to promote 

smartcard interoperab1l11y. 
the ISO developed the 78 6 
standard . It focuses on a 
smMcard's size, weight. and 
electnca.1 and dato·hn ·pro 
tocol levels. Later mdus· 
try standards. such as the 
Global System for Mobile 
C-Ommunications (GSM) 
and Europay, MasterCard . 
and Visa (EMV). adopted the 
ISO standard and defined 
their own application-spa· 
c ific da.ta and encoding 
rules. Application· interoper· 
ability issues, such as cross· 
industry standard interface 
i;tnd command set, were n<>t 
addressed in these later 
standards. 

Building on these xisting 
stal)dards, the PC and Smart 
Card (PS/SC) Wor gt0up. 
whose members mcludeBull 
CPS Transac, Gomplus, 
Hewfett·Packard, Aicrosoft . 
Schlumberger, Siemens 
Nixdorf. and Sun Microsys· 
terns. two years ago began 
addressing tho intcroper· 
ab1hty between PCs and 
smartcards. Tho result is a 
s andard interface and a set 
ol command·set specifica· 
!Ions for platform·indepen· 
den and application·neutra 
solutions for hardware and 
sof1ware developers ali e . 

The PS/SC specification 
allows for mte<opera rty be· 
tween cards and oadors 
from different manufacturers 
It also reduces software-de· 
voklpmoot costs by m ng 
resource shanng across mul· 
tiplo apphcahons possible. 

Microsoft's announce· 
ment that Windows 98 and 
NT 5.0 will include a PCISC 
based API and interoperate 
wit smartcard hardware 
solohons at tho dovico·driv· 
er level is a strong md1ca ion 
that PC/SC will gain broad 
acceptance in the industry. 

Java Card 2.0. an API sup· 
ported by a conso t1um o 
s mancard manufacturers, 
was pacified by JavaSofl . 
Java Ca(d applications run 
on top of a Java virtual ma· 
chine (VM) that. to alarge ex· 
te nt , shields the card 's OS 
details from the apphcahon. 

The fundamental strength 
of the Java Card 2.0 API is 
hat 11 o fers both security 

and 1n1egnty. By making use 
o Java's secunt~· features . 
each appl ication occupies 
its own allocated memory 
space, thus avoiding inter· 
fe ronoe between agpl iea· 
lions . With a card issuer's 
authonzat1on. it 's possible to 
securely add aod remov ap· 
plications on a s ingle card. 

Tho OpenCard Frame· 

work. which 1s supported by 
companies such as 18 I, 
Netscape, Oracle, and Sun, 
originally aimed at inlroduc· 
i119 smartcard standards into 
the network·compvtar (NC) 
arena. Sun says it will incor· 
porate OpenCard into its 
ne work·management and 
NC strategies as a eompie· 
ment to Java Card . In addi· 
tion, tho recent wor< of the 
Open Card group aims at an 
inte; operation with the PC/ 
SC spe<:ificott0n. 

MULTOS. a mult iappl1· 
cation·card OS. enables a 
number of differe nt products 
or se.<v1ces to be he:d secure· 
ly and ind pendeotly on ;i 

smgle card. It builds on the 
ISO 7816. EMV, and GSM 
standards, so products from 
differentmdus riescancoex· 
1st on ti o same card. 

MULTOS and the Java 
Card API share the same 
goal, but they cannot coa:ost 
on one card Only on i ter· 
pretar can be in cootrol of 
appl ca11on execution at any 
one trme. However Sun and 
Mondex International are 
working oo 1ntoroperab'lity 
specifications or both plat· 
OJJTlS . In tho end. Java Card 

<1nd MULTOS might make 11 
possible for dovelopc to 
sell truly hardware·indepen· 
dent applications. 

Java Multiapplication Card 

EB'ROM 

Java Cad 2.0 A.Pl EB'llOM 

klterpnttr/applUtion 
loadtr Java virtual machine EEPROM 

MiaoprocessGr/hardware Cl'tl 

Applications are segregated into their own memory space. 
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MULTOS-Based Multiapplication Card 

~~ EIPIOM. ,. ,. ,. 
mor./ 

MULTOSAPI MULTOS Executable language (MR) WIOM 

l.C llC EEPllOI 

IAffold drinn/ llltiple Appicatioa 0 l'ililg ROMaffic:atile loadtrs S~em MADS 

Microprocessorl1tarlk.n Cii.I 

in a m:inu fa tu rcr· pcci fi l:inguagc. 
a re uh. d1is limirsa onsumcr's free-

cl om w mix and march appl ications and 
card . "Onlpl'hc:n J::wa Ca rd :ipplcr can 
be downloaded with public-key technol
ogy and whc.: n procc ing inside rhe card 
i publi ly vc nfiabl c.: h · on umer org:i
nizatton. \\; 11 rhc rc:l l power of j a\'a ur· 
fuc:c," sar van der Hoek. 

A Not-So-Open Standard 
The potenrial problems of ::1 n<>t· . o-opcn 
Jav:i Car 1 randard migh t be ::ll'oided hy 
vc.:rt ic:;il-markcr olmion . The J:iva ,a rd 
Forum is now working Oil Vcrrical .\far
·er Exe n·ion fo r hanking :ind rclccom

MULTOS is compatible with mo t international standards 

so that different applications can coexist. 

(< remc:no. . Ccdcx, FrancC'). '"Dealing wirh 
high·li:: 1•d obje t~ requir s a kn more rC'· 
, ource than dire cly addre ·si ng low-lev
d unction · on rhc :i rd .,.. The new ARM 
pro e sor, for example, allow, applica
tion dc,·cl per to deal d1reCtl)' with 32
hir int ·g · , which i a lot easier than cur
t111g 3-birs into manr ·-bit part . 

In. d licion . GcmXprc o rapid ap
ph ·:it1011 <levc:lopment (RAD) tool offer 
:id\•anced memory m. n.1gemen1 , nd a 
parti.ll garbage· olle ·c1on algorithm rv 
increase programming flexib1liry. These 
fe. 1 turc~ all ow fo r Ja\':l r:i k up to I KB, 
thusdin inatmga ·evcrc on craintofrhc 
,IJva ar<l plat form. 

f>. en c: Peyret, dire •tor of the Sm:irt 
~.1rd group at Java oft, bd ic:ves thar che 
i111roduc1ion ofrhe e L·bi t pro e~so r 
c;i rd, wi ll ;i clcr:nc the crearion of new 
.1ppl i ·:uion~. "The: comhinarion of morc
pmwrful h3rJwJrc.: and Java C:ml' ad
\'a11 ed ·oftw:ire :ir hi tecw re will :1llo1 
the spe d deve lo prn enr of more aJ 
\'an ed mart card applicacions .... he says. 

Faster Memory 
The: industry's ·urrcnt move.: t(> n:pl.ice 
F.Fl'RO i mem ry technolog · w1th ferr 
dectric RAM (FeRA.\l) will further propel 
the dfil:1ency of m:irrcards. Comp:rnic · 
such as Mocorola :rnd 1at u him have 
hc:i:ll working on rhc devclopmcm of 
FeRAM for five yea . ow cvcra l m:mu· 
fa rurcr arc fumi~hing rhcir next·gener· 
arion arcl wirh thi~ te ·hnology. The fir r 
FcR:\M-b:ise 1c:irru ' ill become commer
cia llv ;l\',1ilable hv the end of 1999. 

F~Ri M is a no~volarile recl11liquc char 
pee 1- meml)r, :i es ro as mu has :w 

ci rni:: foster rh3n EEPR0.\.1 1echnologr. 
:\I o. FefV\_\ l-b:i.sc:<l man :lrd offer a ig· 
ni ic:in increa e of mtmorycapa iric ·
up to I:?. KB. Th e fcacure ·crnplc:d 
\ irh very low power onsumprion,gre:it· 
er cnduran e, and a cell progr:immi ng 
mcchod iclc.1lly. uired for llrge mc.:mory 
3rrays-m3 ·e fc; RA..\ •I an aruactil'e :lhc:r
na1ivc for ·nurc ·ard manu fa rnrer . 

Thi incre t: in ompnring pow r 3nd 
memorr. a.swell the use of a high-level 
J rogr;imming langua e, will :t ilow rhc 
processing of more complex nMrhemati
cal function , wh ich i · ~imply not po i
ble wirh -b11 proce. sor ·o re~ . However. 
the extra ~UP will ;llso help ~m;irtcard 
m;inufacrurcr · cap italize on .1Jv,11 .c:es in 
biometric and cryprographv. Thi , in 
turn mighr :tllow the rcarion o single· 
applicacion banking, C , and hc.:a lth
in ·ur:incc ard . 

Bur rhc.: rc are quc ·rions onccrn1ng 
rhe 1ptJkc.: of mulria pplica ion ca rd . 
"The.: curr 111 growth f the marker i prc
donunan clyd1wen by IO$c.:d ;ystc.: m~. si n
gle application .•1nd national prol:\r.um," 
s:1ys Mc:Cullagh. ···1 he key ro a real mar
kerex1 an ' !Oil is an open sofrw;irc ·1:cnar
io and chi require- rrue muhiappli :1tion 
randard , mu h like in the re world." 

dds Digi '. sh·s \':'In dcr Hock: " \'\lit h 
rhe urrent Java .;lr I ' tandar I rclc:i. e, 
thcrc.:'s sull 1he problem of llJacling the 
marccard. The i uer mu t 1111 re:i re a 

download in rni ri on for an ;ipplica rion 
on a pc ifo: C3r I. " This <lcfcan. the: pur
pose of ~t:ind:irdizin on a common Pl, 
bt:C..tu. e if card is urr. ha\'C to be inv lvcd 
he fore an applic:ltion an be added, then 
the card mighc a well b ·programmed 

mumc;irions. For example .:ards i. sued 
by I an ks mighrcom \ irhaddition:il uh
sidi:tr}' :ipplic.irion\th;itallow con ume ' 
to ra1 lor ard ro their nc.:ccl . i\ mu lriap
plicarion card i ued by, :1)', a hc.:;ilrh-c:irc 
org:ini7.arion piggybackin > an i n~ur:mc:c 

program Jlld :igovc:mmrnragency' iden 
ti ficarion .1ppl icauo11 would no doubt be 
a uselul product. 

T m Lei sac ·, director o f marketing 
and bwine · di:: dopmenr :it chJwnberg· 
er s rin Produce Ct:nter, s:iy · th:ir "ir's 
ju, rlogi al 1h.1 i suet!> omrokards." t\ 
cord in g to rhc Java arJ Forum. 'uch 
muhiappli.:3tH>n c.1rd arc lo c ro a com
mercial introduction. 

Tod:i)"s applica ion are 'Pt: i(ic:.1lly 
tied co the c:ard 0 (CO ) of a parricul:tr 
card. wl11 h in turn i usuallr ied ro a pe
cific chip.~ lo. t c:xi ring COSc: :illow n.ly 
one appli au n per ·ard. L:bt May, how
ever, eight of the leading card manuf 
curing and is~uing companie • includi ng 

emplus. H1rad11, M Ster ·ard ln terna
cion:il, Mnndc.:x lnrcrnarional Motorola, 
and ' 1emt:n . . Jnnoun e 1;i nc.:w o en mu.1
riappl i at1011 CO', allc<l :\I 'LTO.. 1
though MULTO 1 not the: only nm lriap
plicarion CO , it ha · rhe wide r in lustr • 
suppt)rt co by. 

. >IULTO enable · a nu ml crofdiffc: rcnr 
prodm:t or . ervicc to be held ·ecurc:l )· 
a11J in lc:1 en lc.:ntly on :i ~inglc.: c:ard. Be· 
cau ·e ~ t LTO i ompJubli: w11h mcu 
inrcrnati nal rnndards u ha ISO 7 16. 
G ' 1. an I EMV ( ·horr for Europa)', Ma 
tc.:rC:ir<l, .m<l is. ), product~ from di f. 
fere nr indu. trie- can c i:xi t 011rhe an1e 
;1rd. M LTO. m:ik ·s ir po sihlc for cx

3111 ple, 10 c mbinc: ub .:riher idemif1
ation d:i1a for GS~! phone with Ei\1V 
red it or debir product :ind :in :i1rlinc ·s 

frequent-flyer: hcmc.:. 
'fo se ·urd r ,lownlo:id or dele te appl i
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cation 11 u 1~ ro · u se!.~ t\pplica11on Load 
ertificatcs (Ai s) and Applicarion Dc

lere errifi arc (AD ·) whi h arc pc
ific t·o cards. nd ppltc:n ion . By u ing 

AL s ·IULTO, ver ifies th:n :in appli :i 
tion w. s ini ti ated correctly after down
load. It checks the va lidi ty and integrit 
of the appli :iri on, . lloc:ices :i prore ted 
and i ol:m:d mcmOr)· are:i, and locks the 
new pr<>gr:-tm into rhi · se ure pace. Thi 
way ap1 lic:uion are tri rly cpara tcd 
fro m e·i h ocher o th y annot intcrfi:rc 
with one anothe r. 

Due to HWT'O.' secu ri ty architccm rc. 
c.1rd ll$Crs can u romize rhci r cards and 
download new service vi:-1 phone or the 
lmernet. Thi · archite nm: also lets ard 
issuer add appli .uion and int roduce 
ccuricy upgr.ide. without di ommoding 

their customers. Applic:ition on the c:ud 
are kepc epara re by secure fi n:wall , al
lowing fo r only the . ele tive di do ure of 
priv<itc (hut not ecrer) information. 

Thi · i<lenrification-verification s heme 
allows the operation o onl. authorized 
applicanon and ensure · that :ipplicati n 
have accc sonly to che1r specific in or

macion ba e. Ir al guara ntee · tht: .sc u
riry and integrity of ca h application. 

1ULTOS includ rbe 1ULTO . b:c ur
ablc Lang11age (MEI.) and an API that de
vd per · an, for example :icccs. from the: 
Cprogramnung language. Thi ·, rogerher 
' ich che CO 's inccrprercr con cc: pt, might 
enable dcn:loper · ro sell hardw:ire·inde
pcndcm applic:ition . In addition becau 
1f .\.1llt:ro. · · wi J e indu rry upporr, it 
mighr eventually become a t:inda rd for 
L uers operating in c fi n:in-:c rc:t:iil, me· 

OigiCash BV Motorola 
Am tcrdom. Scmiconducton 
lhr Ncthcrl<indi Gl~sgowi U.K. 
+31 20 665261 l + 44 1355 566408 
~x: +31 20 6685486 fax:+4413SS~2743 

lnfoai 0 glcash.nl http:/fwww 
http:/lwww.digiash .mot-sps..com 
.com 
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+33 442 3656 83 Franer 
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d1:i, and celecommunic.1 ion · ~c: 'tors. 
Ithough MUt:I'< Jn<l che J.wa ard 

,\ l'I hare che ame goal o ,m open in 111::.
tr)' phr o rm the· :i rt: not 100 per c tll 

compatible. Therefore, they :ire cornper
ing model . '!Oday it seems rhar, for ecu
ri t ' rea on , dc ,·cl opcr mu t choo ·c 

nc or rhc other he :iu~e MULTO and 
J:iv:i interpreters can not coexi c. Only one 
inrerpretl!r at a cime can be in contr I of 
appli carion execution. 

Bm un Micro. y terns an<l 1'.1tondcx 
ha cal rc:ady announced rha r rhcr arc 
w rking on a j m•a ard 2.0 AP! for 1111,
TOS, which would :-1llow J:iva or .\!EL ro 
a r:i a prim:iry :ippli ation-devel pment 
language:. J:iva ard- ba cd applicarions 
would then be able to run on Ja,·a· \I 1 
0 11 top of MULTO . ays Lcbs:l k: " We: 
I clicvc th:it Java in ·ombinarion w11h an 
1 pt:! n, multiap1 lication . i where rhc 
indu rr hould go." [i] 

l'etu Holland a11d l.ana Janorvski .m· red 

nolog)' ioumal1sts 111 /unstcrclam, Tl c NetI er· 
lands. Ynrt can contact them b •sc11di11g r·11r.1:/ 
to t 00544.307@compusorvo.com. 

RAIDstation: You'll Never Outgrow It 

As your company grows, your RAID 

storage subsystem needs to keep pace. 
DPT's new family of RAlDstaLion storage 
arrays is designed wi h the future in mind, 
offering the optimum in features. growth 
path, exibitity and capacity. 

RA1Dstation provides a comprehensive 
sui:e of fault o\eranl features including 
subsystem environmental monitoring, hot 
swappable redunclan power supplies and 
dual advanced cooling mod ules . Purchase 
DPT's hard drives featuring capacities up o 
l8GB or buy the carriers and install you1 
ovm SCA-2 drives. 

Start with either the 7 · or 14-bay ower 
arrays. and store up lo l 26GB or 252GB in 

DISTRIBUTED PROCESS IG TECHNOLOGY 
40 Candace Drive 

~laitla nd, F 327 51 USA 
Fl 407-260-6690 
salcs@dpt.com Conloct your Diuribtn.or I 
www.dpt.com IOI pro;nolion deto.!!:_J 

one enclosure. As you~ storage needs grow, 
convert the ewer anays to standa1d rack 
rnount units quickly and easily. These 
units can be mounted in DPis 7-, 10- or 
14-rack cabinets that provide room for up 
to 1. 7 terabytes of data . 

For he ulfima e in compatibili y and 
performance, combine RA!Dstation storage 
arrays \\ith DPT's high-performance 
SmartRAID contro'lers. 

Call us for more inforrna ion and 
echnical spedications on RA!Dstation 

Storage Arrays or visit our web site to find 
your local dis ·butor. 

Tel: 407-830-5522 (u.s.1 

Limited Time Offer: 
Buy a RAIDstation Storage Array and 
get a FREE Smart AID IV Co troller "' 
• P11 1 I11\fl I P..:.1r ~....• ,.,7 i..h'lll>Jol ir-r.n ,,.,.... ~1 leo~ J ho·tt drhcS: O'"ld lt'!~l~{J '" r ~Jl rr :.,....·w".\.J f\' 
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l20's Promise 

For certain enterprise aJJplications the new breed of 120 servers will com.pete 


favora bly with Unix-based servers-and at a much lower price. 


By Stella Kao 


indows . r servers :uc rapid l)' achieving new len:I' 
of scalabilir)'. Dual-processor:mcl four-way symme1
ric muhiproccssLng (SMP) <'rvers are nuw ommon. 
And with improvement in Imel'.s microproc:c:Ssors 

and new 1/0 archi1ecmre, performance has improved dramati · 
cally ar significantly lower cost.. 

Aiming at the high-end application-se rve r arenn, which wa 
once exclusive!)' <lomin:m:d by Unix erver , new l ntcl-b;i~cJ 

servers now support full re· 
dund;im:y :md m:mageabi l
iry. Features su ha · hot· 
wappable power upplies, 

redundanr cooling fans, vo
luminous hard disk expan· 
sion chns is and ma ive 
memory support arc 3LI en
abling the e sy rem to pro
vide performance similar ro 
th3t ofdcp:mmemal server , 
but at price closer to those 
of deskiop PC . 

"It' hoped rh:u all rhcsc 
efforrs will push NT system. 
deeper into corporate encer· 
pri. e network , " s.1y Tony 
Chen director of the I' de
panment at Amaquest .om
purer (Taipei, Tah an) . 

Although server· lass pro
ccs ors developed by Intel 
offer more speed, overall sys
tem perform::mce is still ham
pered by 1/0 h<>nlene k · be
ca u e 1hese chips are not 
specifica ll y geared for han· 
dling device interrupts. 1/0 
interrupts occur at a server 
when a communication re
quest is issued by, say, a cli
enr/servcr rrnn ncrion :ipplication. Depending on how die liO 
device is implemented, it can inte rrupt rhe CP once or many 
time ' during. ·ingle 1/0 operation. 

The i,O archi1ec1ure due to its abiliry ro diminish the e net
work b;ttleneck , is viewed as a kc)' technolog)' for boo ring 
the performance of PC servers. With 120 . imcrmpt-inreo ·ive 1/0 
pro es.sing is off-loaded from rhc hosr I cn·cr pmc:essor onco l/0 
de\' ices, allowing the ho r CPU to concentrate on its primary job, 
data rerrieval. Vcnclor. say that high· peed 1/0 performan c · 

imporranrfora growi111; d. ·s1Jf 1/0-inrcnsive applicarions, uch 
as "iJco, groupware, and l:irge database . 

In Jddi ti1111 , l20 p1m :in imdLige111 de\•i e between .1 periph
eral aod the OS. Therefore, peripheral vendor need 10 write nly 
one driver ro rhe 110 st.<lnd:ird; the 0 · then communic:ires with 
the 110 subsystem~ 

c:tw<)rk ·crvcr · rharsupporr both the Intel 60 RISCchipar1d 
rhe 120, rchitccmre :m; expected ro appear in volume rhi year. 

Many scr er ve ndors , in
d uding rho c from T.1iwa11, 
bcga.tL hnwing rheir fir r fu ll 
5ysrc111 implt:menrarion of 
the 120 ar hiccc:turc :11 Com
dex in Novembe r. During 
mat ho\ I three Taiwan om
panie ·-Acer Amaquesr, 
and Tatung- unveiled I_ 0 
C<)mplianr terns, and 
Asu, tck Computer d mon· 
strared it ' 120 erver moth· 
erboard. "120 wi ll give Imel 
and Micro oft their fi rst real 
·hot at competing head·to· 
head' irh Unix ervers," say 
Chen. 

Hardware inregration i · 
not the uni)' focro r rhar' 
important 10 the ucces of 
120; fuU support from \X'in
low Tis a bigger i sue, 

:i.c nrding w Cliff Chou 
direcror of the networking 
~1· tern busincssunitacAcer. 
"Giving the 0 the abiliry ro 
take advant:i.gc of it i the 
real challenge," he explains. 
"NT i n' t rherc yet." Micro
soft i ·n 't cxpectcd to offer 
full t2o upporr u1uil Win· 

<lows r · .o hips s irnetimc rhi yt:lr Chou adds. 
Curremly, Mi rosoft off rs t20 :.upport for Wind<>ws ·r 4.0 

in the fo rm of a Service Pack. Several serve r vendors in Taiwan 
have been working with an early version of 120 running on NT 
4.0 ·incc late 1997. In :idditi<)n, o ell, together with lntrancr
W:i re, endorS<.-i; the 120 standard and NetWare 4.11, which should 
bc av3ilableearl)' rhis year. Novell has also pro nu ed to build 120 
support into irs ncxtscn·er O!>. SCO' Gemini etWare uppons 
the Intel ar hitc: ture as ' di. 011tim1ecl 
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SIEMENS 

NIXDORF 


One for al l. 
Modern information technology is one of the keys 
to competitive success, and every IT system break
down is both annoying as well as expensive. Maxi
mum security is provided by grouping servers to
gether in clu sters. If a particular server in a cluster 
should fail, the others take over instantly.The avail
ability of vita l data and programs is maintained 
around the clock, day after day. And when the num
ber of users grows,or when new software requires 
more system capacity, Siemens Nixdorf clusters 
simply grow to meet such requ irements. Economi
ca lly and step-by-step. 

All for one. 
When united in acluster configuration, the computing power 
and reliability of servers increases dramatically. With in
creased power and availability, the possible are as of applica
ti on fo r these systems also expand. PRIMERGY clusters are 
becoming the economical basis for running business-critical 
applications und er Windows NT. Clusters of UNIX" systems 
fromthe RM family work tirelessly for large numbers of users. 
BS2000 cluster configurations have a reputation for ensuring 
uninterrupted power and system availability in computer 
centers. And innovative high-end technology is at the heart 
of he Reliant Cluster Servers,which are setting new standards 
in his market segment 

Siemens Nixdorf: User 




Cluster solutions for NT, 
UNIX and BS2000. 
When demanding the maximum benefits from serve r clus· 
ters, you need an experienced partrler with the know·how 
to find the right solution. Siemens Nixdorf, with its expertise 
in the world of computer cente rs, offers powerful cluster 
technologies fo r today's leading system platforms. We have 
successfully implemented the most complex cluster solu· 
tions . And we have the project experience that your corn· 
pany needs. 
Fax: (+49152 51 /811418, http://www.sni.de 

The:: hii; quc::sri in, of cou r ·c, i : How 
much of a performan c:: gain C:l n user ·c:x
1cct? The 'horr ;in wcr is tht1r ir depends 

n rhc .tpplicarion, but l/O·intcnsive dara
b:i..~c-' co11 l I ~c ·performance gain of 60 
percem or more:, ::iccording ro ·en· -rven
dors. Tesring i done by :>crver m::ikc::rs ro 
St! t: how mu h ol the JI( work load rhe 
i'l60 proccs or can handle. 

lde.111 . the new l :'O. n:hitt: rn re will 
·i mific,rnclr improvcover:tll pt:rform:rncc 
I )'Ii. vmg the i%0 pr l c or be re ponsi 
blc for :Jll l1c 110 pro ·c: ·ing. Bur the ini
tial rolh ur of the.: technology is noc likclr 
o ach ieve chat goa l, .1cc11r<ling o Jerry 

Lee. J\su tck s :l oci:lte v1cc president fo r 
producr mark tin• .md re ·hninl tpport. 
omc benchmarks show an impro\' mem 
far 11nd LO percent to 15 I t:r ·cnr. 

Fault-Tolerant Designs 
P . crvcr \'en I 1r arc re ·pond1n1:> L<> u ·er 
dcm:lnd by moving omc degree of fault 
role1 :rnce imo rhc.:ir low-end and mid
r.111gc sy tcm . A ho t of ncw .,. en•
crs 1H>w include · err r-co rre uon-code 
( 'C) memory .md :m oprion;il RAID con
rr llc·r, both of whi ·h .trt unu 11:11 in cn
try-kvcl system ' , 

Chen · ~1 rs rh;tr, n·cr · . .lfc now hcing 
u. eJ more:: in li,triburcd environments, 
where more faull·to lcrancc feature :lrc 
required. Downrim cost , ouplc:J wirh 
J :11.1 lllss, .ire jusr too pricry f r nrnll-to· 
medium· 1ze bu~111c ·sc~ . F. 111 ippcd \\~th 
RAID and ··ho1 plug" re hno logy, f:mlt
wlcrnnr crver can comm 1c operating 
if :in~· of rhcir pro c · or or other p:irts 
fai l. Uscrsc.m ~imp ly swap om the drive , 
power upplu~ , Lin . :incl othe r p;irrs 
whilc rht· ·ervcr i rill w rking. 

Another 1u:ili ty 1lrn make the ·c lntd 
. er\• 1·s suited to ·hem/~c.:rvcr:ippli .1rions 
i . rheir I e or the Highly J>.ir.tll t:I Sy~rcm 
1\rchi ecru re (HP A), which en:ible om· 
purer ma kc • TO in -cirporme rwo indcpcn
Jcm f'CI "bu~cs'"-cmc uf which is rhcn 
bridged roan EL Abu for upporr of old· 
cr p ·riphcr:ils-10 climin.Hc dara borrlc
ncck~ hctwcc::n penphc::rak su ·h :1$ h:ir<l 
dnves:rnd thc '>' r m'srnernoq·.1.ndpro
ce or. H nee, ihe e . ysrnm include at 
lea t ivc- ;ind up w t:ighc-1' ·1 lotv. 

t\fany scrvc::r~ devote.: J ~ig1uii ant por· 
11011 of their resour ·e to che mainrcnancc 
of high <l\' :t ilahi lity in rhcir disk :i rr:iy~. 

iv1 o ;r sc;rvcn. now cmne with t\ o cpar3ce 
SC I proce . or , a mirr red cache, barrery 
backllp, and a rcdun d:int power pl:tni. 
This approa h climin.Hc~ most single 
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point · o( fa ilurc in thc <li . k channel. In 
:icidi tion Acer _ ·u rek, and T.1nmg have 

al l included in their server solution t:IH'i
ronrncnr-monitoring ensors that moni
ror tcmpcrarn rc, \'Oltagc, :rnd fon peed· 
prcvcnn:ra he ; and detect intrusion. 

A.~u . cek' - pfl . r6- l'R mother! oar I. or 
xamplc. pmviclc crvcr manufacturers 

with . cvcn P I lot . a ' ell :i. · ymhio~ 

53C8 i 6 a11d :\HA· 7 0 I' ·1 Ultra \'. id 
.SI ontrollcr , plus the h:1rdwa1e re-

A u t k's P/l - P65UP8. The company 
offe many CPU daughtcrboard • 

1ui rc<l ro 1mplemenr 120 unction~. Thc 
· us . •tr ervcr mothcrboar<l will bet.tr

gct · I nr lnrer111::ll 11Hrano.:r applic:iri 1 • 

an<l 1.btaba c- ·crvcr m:irkcrs. Asustck 
offer · a wid · le -rion of Cl'lJ daughter
board · rh:ir contain one or rwo Pentium 
Pro or Pentium 111 ro e· or . Aqu:id-prn
ccssordaughrerboard will be ;w:i il:1l lc hy 
June. Other fcawre · of thc ~us ~t:rvcr 
nwthcrh~1 ;i rd will in lu<lc :1 mu ha J 
Gli f c.·1endcd dara out (EDO) DR,\M, 

EC memory for rdi:ihility and <l. tJ ·ecu 
rif}', :ind rcdunJ.int bor- wappable pow
er u1 plies. 

Remote m:inagcmcnt i · an c ·enri:il 
componcm of :i Wl)rkgroup server. gooJ 
m:11ug1m1c nt program lets :in I. manager 
ruonit r crvcr ·raw from a remote ot
fi ·e. Intel'~ l.A:-/Desk, winch i: ind dcd 
with mally workgro 1p ·erver . 1· a pow
er 11 uciliry th:ir m nicor :i ·crvcr's \'iral 
·ign-, su h ;i rh ·power su ppl y" 011q ur 
volrnges . nd che rcrnpcr:iru rc in. idt: tht: 
cha i-. Some .:ompa.nie ;ti o offer pro
prietary \'(·nd r-devdopc I · lurion 11 h 
:i · the A erAlm. 9 100 1\ ch-an ·cd · ·rvcr 
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Unix Servers Under Attack 

While the first m•croprocessor to implement lntul's IA·64 arch1teo1ure probably won't 
appear until 1999, industry analy'5ts arc alroa<ly predicting that IA·64 processors 

will ta e over most o the mar kc t at workstations from for oxample, Silicon Graphics, now 
fill . Todil}'. tho rise of the Pentium Pro mic roprocessor and the Windows NT OS has threat · 
ened the exmhng ma1ket pos1 ion of Unix· based servers from vendors such as IBM, Silicon 
Graphics, and Sun Microsy.s tem s. In fact. Winte l s rvcrs aro increasingly captunng the 

midrange-server ma et. 
Although today's Intel machines can hardly attain the high·end perlormanee of Unix 

me 1nes. they're grnbbmg 
a good slice of the lo v·eno 
and midrange market be· 
cause they're considerably 
les expensive . Major Un 
vendor· are scrambling 
a ouoce plans to follow In· 

tel's lead. Foroxample, He v-
tt ·Packard is moving from 

PA-RISC to IA-64, and S il· 
icon Graphrcs roccnt ly ac 
knowledged that 11 wil l a d 
Intel-based systems to its 
lt oeup. In addrtion. Sun has 
alroadfmado moves to aligr 
itself vnth the Intel camp, and 
rt as announced that Sola1is 
viii f lly support Intel's next· 

generation Merced chip. 
B t thu;doosn't mean that 

U 1xvendors are.rolling over 

ar d playing dead. They'ro1n· Amaque l's FT- 830 clustering scrvl.'. r. 
oducmg h1gh·performance 

clustered enterprise systems For oxa1nple, Sun will mr,rease cluster support from two r.ode 

10 oorwith its Full oon te nology. This will enable users to cluster four 64 ·processor Ultra· 
Enterp;ise I 0000 symm trio multiprocessmg (SMP) servers, ora 1otalof 256 processors. 
Me while, IBM and D1g1tal EquJpment are.-add1ng 64-bit SMP machines to their product 

lines-. "I'm sure Unix wo kstations viii continue to do mate the high end of tho wo s1at1on 
market " saysJ. L. Tasy. genera managor for the ontemational RISC system d1V1s1on a! Tatung. 
·For transaction·tntensive applications. Uo1x systems are still tho best choice.· adds Tooy 
Ch oof Amaquesl. His company ha.s picked D1g1tal'!I pha processors as tho base t h
no og>'. for its now-genera n servers. 

Amaquest is also curr 1 ly vork1r)Q with Digital to introduce n clusten g server baseo on 

O.grtal's 600-MH? 21264tpfocessor i his h19h·speed chip offe1s a oeak cxocutio 11 rate of 
?. 4 bill10n 1nstrucuons pt1r socood and boa.sis t 8.0-SPEOnt95 and 27.0 ·SPECfp95 rat 
1ngs.Tti1s no " Alpha ser.·erw1ll 1ncludedaal 21264 CPUs.an lotel 960 cbip. and"Wir dows 

T The server is du0-ea lythis yea· aoco1ding to the company. 

:vl:inagcr (A M) Pro:mJ Rcmnt D1.1g110~

ri ·s f\bnriger, :md A.maqul' e's N~ I' re· 
11111tc-con1 rol :-.ofrwarl.'. 

True Clustering 
CJ11,tcr111g is J technology forco11 11cc1 i11g 
·ep.lr:lte computers. ca h ninning i1 · own 
opy ot an . for cx.w1plc. rwo ep:iratc 
fom-procc\~or l'c: rm m Pro ·crvcrs. each 
running it~ ow11 ·op~· ot . T, an be ·on
ll<crrd to forn1 . 1. du'i tcr. urrcntly, 111'
rrring i u l'd prim.1n lr f r hii:;h -avail
:ib i li~· :m I failure purpn c,, -o vendor~ 

c..m offer :i degree ot (:rnlt toler.tm:e 111 J>cn
t 111m l'ro ·ervcr~. 

Clu~tcr111i:; e. ~c11t1.il l y .:re.Ile a qu ick
re p nst:, 11Hclligcm bac.·up 'Y'lrm ii 
a cone of rhe crver . or one of irs com

poncnn.. faik As a re· uh. u · 1.:r ar<• ul • 
jc ·red t<t for fewer network outag . Un
1il rc1.:e11tly, <.:lti~rcrin!! h,1 · gcncrallr b en 
J\-;1ibl It: 0111)' .1.$ a propricr:iry re ·hnologr 
on nix platform ·. 

J\·licro ofr's. crvcr ·1i1,rcr ·crvcr bnng.'> 
rhi tcchn logy ro the growing NT erver 
marker by providing c11rnpl1tcr vcndo . • 

http:c11t1.il
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Intel's IA-64 Architecture 


Today's depat mental and enterprise 
servers are mostly based on RISC tech· 

nolog ies developed by Hewlett · Pa ard, 
IBM M1c roelectronics, and Sun Mtero lee· 
tron>CS. Wrth a total of between six and eight 
execution unrts on a chip, RISC processors 
offer superior performance. n us speedy per· 
formance enables the development of so· 
lullons such as multrplo integer·e ecutron 
pipes, multip&e f!oatmg·po1nt pipes, and sep· 
arate load/store and branch hardware. 

In contrast , Intel rs fofgong an rnnovatrve 
pat toward explic it parallelism wrth its new 
IA·64 a[chitecture, which relies on a new 
ind of cooperation between hardware and 

compiler. IA·64 's most notable charactens· 
he is its massive complement of registers: 
There are I 281nteger, 128 f!oaung-poot,and 
64 ne v speC(llatrve reg· stets for tho compil· 
er to work with. This aids performance by ob
viating th need for the compiler to pertorm 
bulky register·renanirng tasks. 

Another important feature of IA-64 is rts 
very Long ms ruction word (VLIW ) architec· 
lure. A packed instruction word which •S 

128 bits wide. incorporates three separate 

instruc tions and maps them to functional 
unitsJn tro target processor. A templat field 
specift0s dependencies between tho mstruc· 
hons ano othec:_pacl<ed words. 

Intel's next-generation 64·bit Merced pro· 
cessor is part o the IA-64 hne developed 
b y Intel and techn ology partner HP. As a 
hybnd of Intel's x8 6 technology and H P's 
PA-RISC chi p. Merced w ill combine the 
b n fits of RISC and CISC to offer Explic
itly Parallel Instruction Computmg (EPIC . 
W ith EPIC . instead bl generating macfimo 
instructions sequen ral ly and t en lett ing 
the processor decide how to execute them, 
the compiler produces code already wntten 
m parallel. Tlie paral)el,zcd one1ruct1ons allow 
the chrp o process a number of instructtoos 
simultaneously, theoretically making IA·64 
chips more effic1Cnt 

Tho 64-bit chips. due 1n 1999. will also 
read the 32·bit code that's used by the cur· 
rep generation of Intel processo s, which 
will make them bac ward compa\Jble. That 
promises far better 32-bil performance than 
can be obtained using the al1emabve, soft· 
ware translation. 

ne of the fi rst cluste ring crvcr to be 
developed in Ta iw:rn is Am:iquesr· · Vl'ro 
" lu 'tcr-in-a-Box" cell\. The crvcr in
cludes rwo s.c:p:i r:uc 200- •!Hz Pentium I'm 
or 23.l-/26 -Ml-lz Pemium II s~r ;rem bo:ird 

Ollll t' ted via 10-.'I 00-,\lbp Ee hemet. 
The hra Wide . I cont ro ll ers arc: con
figured :i ~ an indc:pcndcnr bu . wuh t":l h 

)' 'tcm's .· c lbu 1 ern11natlllga11hc~tor

:1gc pn ce~~or in the disk ub~)'Stem. 

The VPro system :in run in shared 
bu m de. Each system ·;i n fun rion inde· 
pi: ndcndy o he other and can nm all 
tandard I :i pplicacion . Thi. configu 

ration provide t"rvu.:c m one du re red 
. y rems onne rion ' ithour intcrruprion 
to thi.:other ·lu tcred · temanJprcvcnr · 
a rota! fail ure ifa C I abl comt:. off :ind 
break tltc C I bu . 

1\ maque 1 pl .in~to 1 nrrodu e four 
w:i · ervcr chat u e rhe lnri.:l -1 -1 0J 'chip 
ct. B ' rhi.: second quarter oft his~ dr, the 
ompany al o plam to offer a ne\\ du,. 

t t"ri ng se rver chat conrain~ thrc·c nod · 111 

a box running '\ "indow· . 5.o. [l) 

'tel/a Kao is a lJYTI: cnntri/>Jllmg d1tor IMsed 
in Taipei. Yo11 can co111 1ct her ry ·em/mg c-marl 
to meou ®e- rn 11.gc;n.net.tw. 

Acer, Inc. Asustek Computer, 

hipci H ic:n, Taiwan Inc. 

+886 2 696 1234 Taipei, Taiwa n 

fax : +886 ~ 696 1777 • 886 2 894 3447 

CUffdlou@a~r.com . lw fax : .ees 2 894 3449 

http://www.a cc::r.com jerry lu @ :awdrk.a;us 


.COll\.tw 

Amaqucst Computer http://www.asus;-com.tw 

Corp. 

Taipei H1 i~n. falwun Tatung Co. 

-t_886 2 698 9366 T lpcl, T~ lw;in 


fax: +886 2 698 9376 +886 2 595 52 52 

tony@;im;ique\t.com.tw ext 246!>5 

hl1p ://www.am•qucst fax : +33 1 47466347 

.com.tw h~y@diamond.ta tung 


.Cflm.tw 

http://www.bti.cxom 


re ellers. lnd IT m.uuge with the.: mc:rn 
to tie y renr toge the r in a fa il- afc hond. 
Late lasr year, Mi rosoft re l e:i~ed '\ in
dow NT Ser er 4.0 Emerprise .<li t ion, 
which include Clu· rer erver (i\f C ). 

Prcv1ou ly co de-nam d Wolfpack, 
M · • • i · a p:m of the er of AI'I current· 

Ir being lc.: ,·clopc:d to n1m \X'indow · NT 
crvcr and thi.: lh:kOffi c sui te o f .ippli

·a rion into a 111 tcr ing 1latfo rm. ~1
ro ·o ha · aid rhat a t\ o-node vari:1n1, 

whi h wi ll :iddrc .. fo ilO\'t:r fa ult oler
an c, will be the fil'l> t to arrive. Sti ll anoth· 
er f r m of cl ustering at a higher level i 
urrent I · be ing explored by Mi co ·oft. 
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INTERNATIONAL 

Better Control with PDM 

Product data management is most effident when it's combined 


with enterprise-wide applications. 


By Adele Hars 


anufacturing companies arc lJ . ually g<)od at record
ing componem and a scmbly drawings; it is, afrer 
all, part of their dail}' business. Ho' ever rhey often 
fail to keep compn:hensive record of rel ated prod

uc1 darn. This make · it <liffi ulc-and fc ·n impo " ible- for 
product dc.ib'llers and engineers to access pertinent information 
whcn they need it. Ir' c ·rimated that in the manufocn1ring 111 

<lu. try 50 percent of produ r-developmenr time is spelll crack
iugdown infotmation, main
taining multiple revisions of 
design srudie , and check
ing rel:lt ion hip among 2-D 
drawings J ·D soli I models, 
as cmbly instruction , and 
process plan . 

This is where product data 
managcm ·nt (l'Otvl ) comes 
in . PDM aim ar bridging the 
g.1p between producrand de· 
sign data rypically through 
a rcbriona l database system. 
Ir al so provide. procedura l 
control of product darn by 
faciliraring approval and 
notifying team members of 
a project', sta tu . In ocher 
word itsupporrs projccrco
ordinarion and allows com· 
prmi to implcmcnt con ur
ren r engineering schemes 
and comprc · the product
developmc:ntcy le. 

For example, a PDM ys
rem pennies a projecr lead
er to conrrol the progrc of 
a project via " tatc:s" using 
"triggers" and a rouring Li r 
char reflects a company' nr· 

form mg to che "design anywhere:, huild any where" philosophy. 
An organizarion moves t<> l'DM primarily because ·uch :i sy.s

tei l can help cur the time it takes ro brin a produ t to marker. 
Bur POM is not rc:s tricted to the manufocniring indu cry. Ir 
:ibi lity rn m. nagc <l va ·r amount or different dat::1 rype · b ncfirs 
other industries a· well. For in. ranee, 20 perccm of the: insr:illa· 
ti ons o Hewlc:tt-P:1cka.r<l's Work.M:mager PDlvl S)'Stem are in the 
he:ilth·i:arc:, in 1irancc, constmetion, telecommunications and 

oft\ are-devclopmcnr in· 
du ·rrie , ;:iccording to Die1 
mar Jcnuwein, :i memher of 
HP's (1er111an ·rmvl markcr
iuggroup. 

:\ a on ·ept, l'D~·I h. s 
been :mmnd for more ch:rn 
a lt:cade. E;1rl. PD •I y rems 
were nor uccc sful prima r
ily becau c they wcre no t 
flexible enough ro handle: the 
unconrroll t:d proliferation of 
data ' ithin. n organization. 
liut a consisrcmdaramod ·l
ing become more prevalent 
chroughoutthe c:nrire dc:vd 
opment proce ' S, PD 1. rands 
a good ch:rncc: c f deliver ing 
on ir · promise . 

Today an increa ing num
ber of companies :ire in t.111
ing PDM ·ystems. The glob
al 1'[)1\11 marke t. which i: 
curren tly worrh over . 900 

mill ion, c:xp:inded br .11 per· 
ent in 19%, accnrd i ng to 

l.\·ldata. Tlic: ompany c:x · 
pe-c~ a tot.ti market l'Olume 
ofS2 billion b the 'CM 2000. 
CIMdar:i also ays rhar Eu

ganizational hierarchy. Or, ro 
coordinate a particular work flow effectively, a wor ·er c.1n define 
rhe interdependence of task. to march a project's structure, time 
frame, and goals. 

"PDM help engineers manage both data and the: product-de
velopment proce·s,' explain Ed Liller, pre idem oi Cllvldata 
(Godalming, Surrey U.K.), an intcrnarional PDM consultancy. 
"However it' not designed to help individual · do a better job, 
bLit ra ther co focilit:ite an organization's management initianvcs. '' 
Such initiative might include concurrent engrneering or con· 
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rope accounts for jL1 t over a 
third of this volume and rhatthe European m:irkcris fos ter-grow
ing than, for example, rhc U.S. market. · 

Re:.ults from the: mo t recent tm'e)' is ucd b)' rhc Briri h De· 
panment of Trade an<l lndusrry (D"n) reveal that PDM u er expe· 
rien eseveral imporrant benefi ts from using the ·S)' tern . These 
include a I0 pcrcenr reduction in engineering costs, a 20 per
cent dccrea e in product-development rime, .30 perce nt fas ter 
reactions to ch:mgcd orders, 40 percent fewer changes in the de
velopment proce~ and, in combination\ irh c<mcurrcnr engj



Bett e r C on trol wi t h PDM Inter nat ional 

STEP and Product Data Management 

Data exchange and data w!lh a data-management lay· managos "We chose STEP 
sha1ing between differ· or botwoco applica11ons a1 d because it lets us comrnuni · 

e t PDM systems can beef· the STEP repository. This ap· cate v11th, forexamo!e. manu
tic1ent only 1f both systems oach offers two key advan· facturing·rosourco-plannmg 
auppoo the same data mod· tages: Data ·~ 1ndopcndo111 systems ~ 

el or the:r data models have of the application that genor· Although STEP's cons1s· 
t e same le e o rich ness. ates 11 ar.d applications that tent data model offe s some 
The ISO's Standard for the use STEP's Standard Data obvious advantages. critics 
Exchange o Product data Access Interface (SDAI) can arguo that it's stil not in place 
(STE P) a1 s at providing communicate w1tb I other today. Thay see the CJrren 
r:nethods for stonng aod ex· compatible applications. In ISO draft, AP 2 t 4 as an out· 
changing product con ligu· addition, a universal data· growth of the European and 
rat10ns, bills of materials, en· management layer reduces Toyota auto ob•le 1n1tiat1ve 
gneering-dlange ordera. and storage space because only Crucial subsets of e stan· 
organiz&liona . and person· one 1LerS1on of an entrty needs dard. such as those for prod· 

el tat o~hout the prod· to bes OJed . uc1 structuring, vors1oni11_9. 
uot·develo ment cycle. La'ge indust prcjoctsm and par s ownership, are 

An important and difficult the aerospace. aotomoti'le not ful y de ned yet . ' STEP 
area10_PDM ss t e1nteraction aod eoergy secto s arc 1n· 1s not read)'. Tne data model 

tween a PDM-sys em d Cl'easng dernar.d1T1g STEP· 1s changing almost daily." 
the ap rcat1ons that creaie compatible apolications. says Nor'ber: Reimann . d 1· 
and change p·oduc da a Says Pat~ ck P1ekolek. Matra re<:te>rof SDRC'sPD bus.. 
STEP addresses tnis issue Da a•11s1on's PDM p•oduc-t ness ul"1t fo· central Europe. 

'AP 

neering method~. :i timc-w-markcr dc
crc.1 e up ro ·o 1crcenr. 

·· on iderin' onlr our incrc.t e in cn
ginc:c: ring producriviry and our reducrion 
111 co r rel.ued co quality ddc r • we \'e 
had a 14-monrh return on our invesr
mem "Sa)' Phi lippe. l:irtin, I director 
ar chlumberger (Pari France), whi h 
implemented an enrerpri · e-w idt: l'O , 

·rsrem in I 996. 
JI.fan>• pn:\'IOu gent:r:mo1 of P D~t 

were ba cd on rehmon darnba e Y-
r c: m~. ow rh:n PDJ\•I applic.1cions in ludc 
more obj r-onented fc:ature S~'.'tcm!>:m: 

a lot ea ie r co m:rnage. As ·1ar Horne, 
general manager of Quill ion )'Stem. , a 
PDM vendor in rhc .K., note , ''Object 
tec hnologr is the 011ly wa ' fl) cffi iendy 
manage produc r data, alrhou h rou till 
have ro ompl ~· with rhc relation:d-dara
b e ' orlcl .., 

With objecr orie11tation no w being 
u ed, rhe rype of data u ed for a PDM ap· 
plicanon no longer marrer . ACAD dra\ · 
ing procc s information bill of mate
ria l , and :in engineering- hange order 
can all be djfferenr kind of object and till 
II «:d in the :imc r tern. In addi ion. ob
ject · upport dyn:imi dat:i which facili
tates rule-based pro e s flow~ . 

European Variations 
But even 1hough objc: t e hnolo.\,')' i. her
alded n one of he big liberator of PDM 
y. rcm . some onccpmal problems bc
wcen engineer. and procc ·s manager 

remain. Fo r in~rance, engineers tend w 
prefer ' tra ightforward w r ·ing pra i e~ 
and do nor appreciate rh formal ob1ecl 
dcfininon o PDM . · tcm according ro 
Patrick Piekolek, produ t m:mager for 
.Marra 1J:irav1 ion' De ign Man:iger an 
objec r-based PD i\l rsrem. 

Most of rhc big pl:iycr · in the PDM m:ir
ket in luding :o 'reacc: 'oft-ware (:i ·ub
i liar)' ofHP), :omputervi ion Da · ault / 
IB~i, . let phase, Parametri Te hnolo
gy Corp. (PTC) . DR •and hcrp:i, arc o
cu ing on cntcrpn c-w1dc m >tallation · i i 
inrernatiom1I comp:mi .Tiu leavc:s :i bi 
opporru11i t )' for local PD.VI ' 'endor road
dre · the dara·managemenr needs ofcngi
necring deparrmcnr . To the e ·rent thar 
rhe indu trial rrncn1re in Europe v:iries 
from one country to another, there: .ire 
al o subst:inti.ill~· differem local require
ment · for dara managcmcnr. ln German)-. 
for example, the natio al 01,' ·tand.1nls 
clo cir di . tc: design and manufa rur
ingconcl itio11. -and therefore. for exam-

Application Integration with STEP 
PDM 

application 
Office 

application 
Analysis 

application 
CAD 

application 
other 

applications 

STEP-confonnlng 
POM system 

Loslcal STEP database 
(Includes POM meta-database) 

Lepcy and non·STEP· 
enablecl applications 

The Standard Data Access lnterfac (SDAI) enables PDM systems 
to communicate wi th other entc:rprisc applications. 

pie component· la ification cheme . 
f>D '.\I ~:.- - rem · h:i e to retle r the c local 
srandard . . 

Tod:iy. on of rhe mo t unporram 1 ' · 

ues facing a PD.\I sy rem i it .1biliry ro 
wor · wirh an enierpri. e-resourcc: lan
ning (EllP) y~emandent e rpri ·m:lllage· 
menr applicarion , ·u h a AP' Ri and 
B:ian' Triton. "In rwo year. rou won' 

md any reasonable sy~tc:m wirhom an 
or Baan inter fa e "sa. David H <lgson. 
general manager for AI~1 1srem .l PDM 
, )' tt:m vendor in Karlsfeld. Germany. 

For ex.1mple. ~I. tra D:uavi ion new 
Euclid De ign 1 tanager for \X'indo, ' :-n· 
onne ts ro cntcrpri ·e-managemenr y • 

rem from AP and lhan via an interface 
based Ott rhe 1 o· tandard for rhc Ex-
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Intern ati o na l B etter Contr ol with PD 

hange of Pcoducr dara (STEP). Orher 
companie , such . omp1m:rvi ion Da • Installing a PDM System . au It/IBM, and PT , re currently extend· 
ing rheir PDM product wirh enterprise
managemcnt fun tionality. On the other lmplemon11ng a PDM sys· To make implementation the same reason, PDM ven· 

tern in a largo, intemauonal eas'ler, PDM vendors are pro· dor Sherpa has developedhand the nexr version of AP' R/3, 4.0 
company requires an cno · vidmg sireamlining options. industry·specific obiect Ii·which i slated fo r rclc:a e earl>· thi year, 
mous amount of planning For eiamplo, SDRC is intro· braries so that new usersis cxpe ted rn offer enhanced PDM func
and reengineering of busi· ducmg templates to stan· needn' t start from scratch. 

tionality. ness processes. "You reaUy d' rdize process 1mplemen· This avoids each company's 
The line bc:twc:en deparrmenral PD~ need to look at the corporate tat1on in specific industries, having to define objects. pro· 

y tern and higher-level busines ·man work flow and optimize . It's as well as encouraging ot er cesses. and data relation
agement and enrerpri e-wide resource no good just to apply PDM PDM vendors to adopt these ships when here are often 

to old, bad flows ; explains templates for regional and many similarities betweenpl:inning ystem are blurring. "The re: ' · 
SDRC's Norbert Reimann industry·specific needs. For processes within an industr/. al read con iderablc overlap between 

PDM • tern :md bu ine ·management 
• pplication , "explains Tobi;i Diepold a 
project manager and PD, expert with ID 
Professor Scheer ( aarbrucken Genna· 
ny). "'\ hen companie have both type of 
ysrerns in pla c: they t)'pically have to 

decide: which one is robe the ma tcr and 
which will work a lave:." 

Dicpold say that tandardized inter
faces between ystem solve only pan of 
the problem. Other points of friction bc:
C\veen a PDM y rem and a bu inc: -man· 
agemenrsysrcm include the management 
of engineering change and the modifi
cation of proc e wirhin ;i nmning, com
plex engineering proje t. 

PDM/Web Integration 
A with everything cl ethat it ha! touched, 
rhe Inrernet ha brought big changes to 

PD 1 as well. "Web technology ha had a 
terrific impact on rhi indu rry, 'enthuse. 
ClMdata' Ed tiller."~ ith an inrraner in 

-- - -- 

..... 

....,!:::':: • 

· ,-. ....,,,----o.....MJ.fi • U awt 
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PDM helps to manage data as well as control the engineering process. 

place you an gcr a lot of information in user can discu$ change or make anno
return for ;i mall inve tmenr." t tions co a model that wa ju<;t designed 

For example Co reate·s Dynamic in another loc;irion. 
Conferencing module for the Work PT ·: new Pro/ lncralink product al o 
fanager PD:\ol ysrem enable virtual 3-D in lude root for communications in a 

modeling over rhe Internet. De ign e - concurrent engineering environment a · 
sion can be ·hared aero s the Web, and well ;i an open ar hitecture that permits 

AIM Systems fax : •44 1 203 419137 + l 781 398 6000 

Karlsfeld, Germany http:f/www.computcrvlslon.com fax:+ 1 781 398 6000 

+49 8131 59970 http://www.ptc.com


Da~sault Systemcsfax: ~49 8131 9t005 
Sur1:1nt1. Fr:ina: Quill ion Systems, Ltd. 


CIMdata +3 3 I 40 99 40 99 Cambridge, U.K. 

Godalming, Surrt')' , U.K. fox: +33 1 40 99 68 05 +441223421175 

+44 1483 421970 http://www.dsweb.com f:lx: +44 1223 421083 

http://www.CIMduta.com into.quilllon(ltstjohns.co.uk


Matra Datavlsion, S.A. http ://www.quill1on•oftw~re.com 
CoCrcatc Software Les Ulis. Ccdex. FT~nc:t' 


Sindelfingen, Germany +33 I 69 82 24 oo SDRC 

fox: +49 7031 951 319 fax: +33 1 64 46 02 1 3 Hitchin,Jiertfordshirt:, U.K . 

http://www.cocrt:ate.cum p-plekolck@parisl.matrn-dtv.fr •44 1462440222 


http:J/www.m~tra-dat;ivilion.com fax: +44 t452 440522 
Computervision bob.whulc(tt sdrc.com 
Coventry, U.K. Parametric Technology Corp. http:/lwww.sdrc.wm 

-.44 1 203 41 7718 w~llh3m, MA, U.S. 


information in the · tern t he ·hared or 
posted on the Web. "Information from 
various y rem is being linked together 
in a common user inte rfo e: the~ cb 
brow er," explain · Torn car-, l'TC di
re tor of d:lta management. 

PDi\·I began a :tn :tid ro help engineer 
manage information, handle echnical 
drav.1ng · de ·ign model and control rhc 
' ork flo, in their dep:ir men . But rhe 
sam technolog)' th::1r save time :tnd im
prove_communications in engmeering 
departments i now being applied more 
bro;idly ro extend rhe e bcnefirs through· 
out enrin:: organization . ·ay Dick Ar
nold a rechni al dire ror at Holland, e 
Signaalappararcn part of rhe multin:i· 
tion;il Thomson-C F company: "PD1'·1is 
ker ro rn mg competitive." liJ 

Adele Hars is a (reela11ce writer based in l'ar
1s. You can contact her by sending e-mail to 
AdoloHars@compuserve.com. 
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INTERNATIONAL 

Hardware 

A robot that can handle the e-mail deluge, a hardware firewall 
that protect~ your hard disk from viruses, plus other new tools. 

PREVIEW 

Enier Hot BYUs 
No. 1032. 

Calluna Technology 
East 1eld, Filo. Scotland 
+4 4 1592 630810 
ax: +44 1592 630920 
~s@hardwall.domon.co.uk 

Protect Your Hard Drive 

Do you trust today's operating systems and firewalls to secur&
ly shield the data on your computer from hacking attacks and 

viruses? Ar, recent incidents show, software is vulnerable to bugs 
that compromise security. That's why canuna dcvelol)4ld a . rd
ware ewall thatmonitors all low-level hard diskactivities and pro
tects against illegal disk writes and acctisses. 

Called Hardlvall. the card plugs into an ISA slot and operatessep
arately from the system processor. It sets up firewalls at the bound
a11os of every partition on your hard diskand lets you de me different 
levels o access. Because these firewalls operate separately on a 
low physical level oontrol!ed by Hardwall. the vendor says. the are 

possible to penetrate and cannot be circumvented. 
Hardwall also efficiently shields your system from vinises and 

accidental configuration changes. For example, It can set the boot 
partition of your hard disk to "write many recoverable" mode. nus 
~ans that you may write to the partition as often as required dur
ing a session, but each tme you reboot the machine, sll changes 
are set back to the initial state. If information in this partition sinfect
ed by avirus or corrupted, the defect · I be removed automa.bcal
ly upon rebooting. Hardwall is not vnus·specific,so youdon't need 
to update virus·scanning software. 

Hardwall ia sn intelligent virus isolator and antihacking device 
that can work in adesktop PC as well as in aWindows NT server 
Its btg advantage l8 that it operates separately from CPU and OS 
and thereloro doesn't degrade system performance. 

- Rainer Mauttl 

SPACESAVER.,. PlE'll 13.B·l)JC!i COLOR 

LCD monitor, may be a good way 
to clear your desktop of bulky 
screens, peripherals, and cables. 
Youcansc:i the device on your d k 
and st ill move: itaround three axes 
to optimize your working environ
mcnt. ll'S 90-dcgree viewing angle, 
1n both horizontal and ver t ica l 
planes, provides 9000 contrast and 
brightness over the entire crt ·n 
area. Thi~ monitor also ~rves as a 
hub for mouse, infrared keyboard, 
and serial ports, and it has wo 
terco spca kers. 

{'rice: Starts at - J200. 
0111a t: ·ource Develnpmem, 

l .og11es, Fra11ce, 
+33 16462 63 63; 
l1ttp:l/1 w1v.source.co111. 
Enter HotBYTE.s No. 1033. 

Nt latt1111t 

111'wI\\'1~1 llll 

KYOt!:R.;'s, llE\'I FS-600 SI• .\ll '/<OR 

group lase r printer outputs six 
pages per rninutt at 600 dpi. Thi 
comoact (225 x 353 mm, 7 Kg) 
pnn tr includes a 15(}-shce cas
s t e plu manual bypass. The pro
cessor is a 50- ~llz PowerPC41 GF. 
You can upgrade the device with 
an additional paper cassette for a 

second paper typt: or with a nct
wor interface. Standard emula 
tions include PC1 Se. Epson LQ.850. 
KCGL, and hncpnntcr. You can also 
upgrade to PostScr ip 2. 
Price: DM 60. 
Contact: K)·oce~ t:lectronics. 

Reading U.K. , 

+44 118 931 l 00; 

Imp: /l rmvw.J..')·ocera. com. 
Enter HotBYTEs No. 1034. 

llllfl 
111 ft 

fuf!\'!JEOCOl'. 'EREUC' .,, l.J!:SECJAllG U.K. 
bundle.s the RSI Vidc:o flyer Rock-

c:t, c::qu1ppcd with built- in micro
phone and ptakcrs, with aSony 
camera and a 128-Kbps ISDN 
switch. The system runs on la 

PCs. and notebooks and otters real 
ime videoconferen ing on up to 
hn:: ·parallel ISDN lines. 

/'rice: £799S. 

Contac/: Lies •mg, Birst.i/I, 

U.K.. +4-1J924 423 331: 
Imp::'iww11J. lieseg1111~.co. 11k. 
Enter HotBYTEs No. 1037. 

C 1P;E11 1. 1•1G Ou ri·s NEtSTRAll.\ 

si::rver family, the Nc:tStrada 1200 

UARY 199 8 BYTE ~O I S 1 9 FEB 
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Inte rn at ional I H ardware 

offers a Pentium II CPU running at 
300 MHz and sophisticated Ultra
Wide SCSI peripheral bus technol 
ogy. Equipped with on-board Eth
ernet and Fast Etherne adap ers, 

512-KB l2 cache, and RAM expand
able: to 384 MB, it · built ·or use as 
an Intranet or In ernc server in 
small busines-scs. Ne Strada 200 
ships with monitoring and net \IOrk 
manag ment soft.ware on CO-ROM 
Price: Starts at £1200. 
Contact: Olivetti~ London 

44 1 1 785 6666; 
http://www.ocwi.com. 
Enter HotBYTEs No. 1039. 

EPO Dl'vt ·e lnd11rl 
fot1{ hpad 

Grnrox-0 1e,A11 EPOC32-B~OHAt o
heldcompu er, isp<>weredbyan 18

Hz ARM-7 CPU and is fully com
patible with Psion's Series Sdevices. 
An integrated e~mail cllentS\Jpports 
POP3 mailboxes and regular PC Card 

modems.For data input. the device 
features asoft-touch keyboard and 
a touchpad. The 17-cm LCDpanel 
offers aresolution of640x 320 pix
els.. Two standard AA batteries let 
you use he gadget for up o 25 
hourswithout changing the battery, 
the vendorsays. 
Price: £399. 
Coma t: Geofo.,·, Cambridge, 
U.K., +44 1787 371 371; 
http://www. eofox.com. 
Enter HotBYTEs No. 1038. 

Stu f th Wd1 
1111 Yot r TV 

5URF1V, A ~IULllMEOIA Sfl-IOP BO. , I S 

you read and answer fax or e-mail 
messages and browse the Web on 

you r TV screen. The device has a 
small digital camera for videophone 
services.. The box connects to the lV 
or to the Internet (via a built-in 
modem). SurflV runs he QNX rcal
ime OS and includes aWeb brows

er with video plug -in technology. 
A high-end version comes with a 
CD-RO or DVD drivt. 
Price: tarts at FF .WOO. 
Comact: Com One, Cesta, 
France, ... 33 "56 i8 400; 
lmp:l/www.comI.fr. 
Enter HotBYTEs No. 1044. 

CIPRo-FW, A HARO'/ ARE - BASED rtRE

va ll, guards intra net from illegal 
access, allo•1 VPN tunneling over 
the Internet, and controls access o 
corporate lAN and WAN environ
ments. Its Fast Ethernet capability 
offers communication speed up to 
100 MBpsand supportssta ndard IP 
applications as veil a remote user 
au hen icat1on, network address 
translation, and advanced securi
ty auditing. 
Price: 'tarts at £69 ·o. 
Contact: Radg11ard, JC/ Aviv, 
Israel, +972 364 ·4 9; 
http:/J1vr//W.radgriard.com. 
Enter HotBYTEs No. 1045. 

i8 l/Q ('h I Ill• 


m 011 So «rel 


Bwr ctlP TrCllM) lOOY'S It\ PC{104 
form-factor module provides up to 
48 digital lfO channi: ls on an 
embedded P nt1un1 board. The 
APX-PIO board offers a relia ble 
mechanism forimplcmen ingaddi
tional digital l fO chan nel in 

embedded control applica tions. 

Maintenance and con 1guration of 

lfO channels is possible ·a software. 

Price: Call co111pa11 -. 

Contact: Bhte Chip 

Teclmology, Chester, U.K., 


44 18-9 772 000. 
Enter HotBYTEs No. 1046. 

Ace unting Package 
for Macintosh 

WrlH F:AllJ!!ES LIKE CASH t.IA IAOWlNT, 

acro n ng,and alculationofear
ly $e lement discounts, Bottom 
Line aims at small- and home~ffice 
users who need to atisfy audi tors, 
ban or VAT inspectors.The Mac 

OS-based book eeping software: 
produces VAT etu ns a d EC sales 
lists so users can prepare invoices 
and maintain credit control. It offers 
flexible reconcilia ion procc:durcs, 
departmental b eakdowns,and b d
getary control features. 
Price: £99. 

Contact: Forecast Systems, 

Bristol, U.K. 

+4911 7950 "033; 

lmp:llwww.forecast.co. 11k. 

Enter HotBYTEs No. 1059. 

Sci1lt~ lti;:l111io1}/~wp:ico1 

Emailrobot 2000 
$s95 for server; 
$100 for client 

Enter HotBYTEs 
No.1060. 

G.twlllcpic:nl - 
,:; ActM 

SchecUrio meltlod 
~ M......CA-•edt..,.-) r Ute 

TIN odlOdl.fng ----=-
SUrhtJ>•lhne~ .l1an-011_'Sl........,·-lli"39----

Nwbe! dlinei to 1epeat. ~ 

R-..~1~ 3 

GFI Fax&Voice 
London 
+44 171 2262866 
fax:+44 171 2264788 
http://www.gfifax.com 
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So ftware International 

WinPhone Manages 
PSTN and Internet 
Telephony 

WnH \1R~10 1 4.!> Of MEGAScn's mr
phony p ogram W1nPho111:,you can 
operate analog, ISO .mobile corn
mumcat ion~. and Internet clc
phone calls in one program. [ven in 
the: middle of a call you can switch 
beMei:n P TN and Internet clc
phonyor use tht' IU2xvidt:ophonc: 
capabili t ies. Additional fea1urt' 
inc:ludc whiteboards, application 
sharing, remo!t access. file trans
fer, chat, and lea 1-cost routing. 
WinPhon h:t~ you dial from any 
application and di pla incoming 
caller IDsin all tunning applica11or 
/>nee: Call comp my. 
Contact: Meg11Sof1, Vie111111. 
Austria. +43 4 70 .W-2. 
Enter HotBYTEs No. 1053. 

Watch Web Site Hits 

II 'OU l'I"''' ' ru tl0\11 001\' W£<:1M OR 

popular your Web si tc is, check out 
RealTime Spy. It allows yo 1 to mon 
itor routes !aken l>yvi it ors, th ori
gin of traffic, frcquencyofhits,and 
c:ffic:icncy of links on a mirror site. 
Detail an: tored in a password
protected rt'latrona l databasc and 
arc rnstantly available from your 
mtranci. 
Price: II compm1 y. 

Cnnt 1ct: TJ,e ..111ge Croup, 

Lo11dv11. +44 17 I 717 1.553; 

lmf>:l/wrvw.g 111ge.co. 11k. 

Enter HotBYTEs No. 1052. 

Report G 11 rator 
for Multipl Platforms 

REPORT 0E\11:LOPHI IS;. tlULllPlATF-ORM 

report generator for use: in la rge: 
corporations. It uses a multidocu 
mcnt inter ace to simultancou ly 
generate rc:ports and rq11c: nts 
cach report in a hic:rnrchical tree. 
The y tern's big advantage is its 
wide support for heterogeneous 
networks and a variety ofdatabas-

cs such as Oracle, lnformix.Sybase, 
Gupta, ADAB , DB/2, OL crver, 
and OOBC. A layout editor allow 
you to po~it ion all n:port c:I mcnts 
via dr<1gging and dropping. 

l'ri c: Di I 18.'iO. 

Co1111 t: GI·T CJ{tm1re. .·1. 

Geo1ge11, Ger1111111y. 


49 772 4 ~4 I 10; 
h1tp:/iwww.gfts.nft11"1re.mm. 
Enter HotBYTEs No. 1049. 

A tiveX Components 
Control N ural N ts 

NFUHJllY, A ~UllY LUCilC •\tlO tlE UAAL 

network program, combines the 
benefi ts of in1uit ive rulc-ba eel 
modeling with the trairlable rnte l
ligr:nceofnc:ural nctworts. ltoffers 
aRulc:-Fire Matrix that ran bc: inter
rogated from wi thin an Act1v X 
applica ion. The system enable 
A ·tivcX developer; to study ho v a 
neuro-fuuy nc:twork ma cs deci
sions and lelS them build A tiveX 
applications for data mining. 
Price: Call compa11y. 
Contact: C, fotton, .K., 
+44 1703 667 77J; 
litI p:liwww.ncs.co.uk. 
Ent<'r HotBYTEs No. 1058. 

UMS Manages 
All Corporate 
Communications 

T11t rm•1Ur1F1rn MtsSAu1 IG SEIM.H 

(UMSJ intc:gratcs fax, voic , GS , 
and telex communicatmns in on e: 
1ngh: cnvironment. You can send 

faxc andGSM message fro any 
Windows application and access 
incoming voice mail from standard 
phones or your G M handset. I is 
also possible to rcdi eel faxes and 
e-mail tot ·mporaryfaxmachines. 

UMS upport Internet- lail, ~S 

Exchange. Lotus Notes. cc:Mail, and 
ovdl GroupWise. 

/'rice: ·11/ company. 
Co/I/act: Digitro11ic, Holm, 
Germany. +49-1103 .'?672: 
http://wr 111.drg1tro11ic.dt'. 
Enter HotBYTE.s No. 1055. 

MRS lnclud 
Univcr al lnbox 

IRS 3.0 INTrGIU\l!S100. FM.., Cf. ...'Ill 

c:-mail messages in one unrv<·rsat 
mailboxsystc:m hatyoucan a ~ 
with a wide- r~ngc of client soft
ware. The ~~">tt·m usts asingle direc
tory and address book for all sn
vic:e lnaddi ion. the prograrn ccrn 

send a rngh: document simu lta · 

ncously as fax. e-mail, data file:, or 

voic:c mml. It integrates wi!h MS 

Excha119 • lotus lotcs. cc: 1ail, and 

SAP Rf2and R]3. 

Price: St 1rts 11 DM .rnoo. 

Contact: l'l'·Com. Alsciorf. 

Gen11t111)'· · 9 24U -19U 660; 

Imp: · '"71·w.ppcu111.co111. 

Enter HotBYTE.s No. 1056. 

Edit MPEG-2 Streams 
in Software Only 

You C.\ oo AtX:u111<1l 1RMtE rn1mm Of 

MPEG-2 clips without the need for 
dedicated hardware to play back 
data.Video Clip MPEG-2. a nonlin
car editing pac age, offers theb~1r 
copy and past functions for edit
ing MPEG-2 files (i.e., mult ipkx ·d 
data including MPEG-2 video and 
MPEG- 1 aurlio). I he program is 

available in a "light" version tha t 
allows for cditing of I-frames. and 
in a profe ·1onal 8-framcsversion. 
The curren t ve ions upporl con
stant-bit-rate MPEG-2 streams, but 
the vendor says that support for 
variable bit r.itc:s will follow soon. 
Prier:: 200 (orliglit version; 

1250 for pro(i!ssirma/ 11ersio11. 
.0111ac1: Vite M11/ti111cdia. 

Chatillcm Cedex, France, 
J3 l -16730606; 

http://w1111v.111t a 111111. com. 
Enter HotBYTE.s No. 1050. 

Documc:nt Management 
Syst m for CAD 

OM I-OH Au10CAD 14 1t£LPSAH10CAD 
u~crsmanagc tcchrncal documen tS. 
It integral smtoAutoCJ\D'smenus 
0 1 t oolbar~ and displays lis s of 
drawings and document$. The· DM 
crvcr synchronize concurrent 

access to doc-umc:n t repositories via 
an rntranet. To pre:!.c:rvc the: integri
ty of drawings. OM requires eny1
nt"t:r to chc:ck-ou drawings for 
revr ion..A. revision control s~·stem 
makes sure user.. can · • ;show he 
changes in one drawing affc:ct 
oth 'r drav ings. 
/'rice: C.11/ company. 
Contact: Cimagc. l3rack11ell, 
U.K., +l 13-t-t 8600-5: 

http:l/www.cimage.co. uk. 
Enter HotBYTEs No. 1057. 

Ecopad Speeds Up 
Internet Ace s 

'OPADSPE!OSUP l..rrnr,n •\ Olt 111.i. IET 
applications by compressing HTML 
pages on th fly. It uses a variety of 
:idaptiwcompr ion mt:tho For 
ex<1mplc, it compresses picturesdif
f erently than text, 1cmoves redun
dant information, and uscs tr icks 
li ke preparing (but not prefclch
ingJ links out of the page. It ~pee 
up arbitrary page accrss bet veen 
two and five tim • ,Sym:hronixsays. 
ro capitalize on this improven •n t, 

th '' ndor adds, you need he Eco
pad software l.roth on the rvcrand 
on the client. 
l'rice: Call w mp1111y. 
Co11tact: y11d1ronix. 
I.es Vlis Cedex, Fm11ce, 
+33 I 64 461626: 
IJI tp:l/wtUUl.S)'/IX. COii/. 
Enkr HotBYTE.s No. 1048. 
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Enter HotBYTEs No. 441 at http:// www.byte.com / hotbytes / 

D
-·· 

One makes software theft ille_gal,


the other makes it impossibfe. 

If you wou ld r:Hhcr l:tk<: tlte bw into your own hand.-,. llw DE.' ·cy r:mg · o l p rudu ·1 -; h:t\ '"' scn1ritr dL':-igncd 111 10 

the lta rdw;1n: . t\ · 1 c:~ :ind rnicroprun:s:-or.., n 1nning p roprict.11-y Ai.:ori1h1n.., provider ·:11prolecrion. 

:\ tumpr ht'nsin: range: u f dri\' ·r:- :rnd ou r ~ It war<.· pmceninn ut ilny DE. lock. \\ nrk I<> bring the: h1ght·~l lc\·d 
o l sc ·uni) wit h the 111i ni111u111 of dlnn . 

·di cnd ~ 1 ~ fo r produ ·1Information. <krnonstration u ni!~ :i nc: 1edrnicd m.ln<:t· 

PC .\l :\ C PC: C:1rd · :1, ' L·t __ 
...< •'.!"4i",__, 1ffso· 

PC Fmt -,~- _. ..~-;:'l~,, fjjl DEs•-ev ,:~~ 9001 ::~:1 
CA D -:.:..::::.-- ~ Mac '•" - - ~ Kl '- , ~., / 

Da E cryp ·on Sy te Lim1 d 
Siln·1· . 'tn.•r!I 1lu11.q:_ . ·il1vr ,\'lr ·'<?I. '/f.1w1/u11.• u111c·1~/ l 'I\ 'l:·l l :)JJL 


'/(>fepbo11el) /b'- -U52.)57 Fm·OJ82. .U5.1:f58 H/$_ ' {)782_ 3 5225<) !:":mail .mies · des.c:r111b 


;\ 'ife!11dt1f · 1~ . .1972 KC: Pus..fh11,,· 170. .W7U Al J. D1ielx.·1'{.!.e11, .\'elberlmul..;
~ELPROMA 

~ELECTRON ICA '/~l'f1ho11e+. ' / OJ.)-1_' 51H7.N Fa..Y+. I OJJ-1.' '1U.l8(i l:'.· 11uti/1.,~/i>@el/m 1m<111/ 


mailto:l:'.�11uti/1.,~/i>@el/m1m<111
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~ Don't forget to lock your 


Illegal software use costs software 

developers over S13 billion each year. 

Hardlock helps you solve th is problem 

by guaranteeing licensed use of your 

products. More and more developers like 

you are relying upon the Hardlock Protection 

System to increase their sa les and profi ts. 

And Hardtack now offers you unmatched 

ease-of-use. with exciting new featu res. 

Kaid otk E·Y· l 
Thew dHide 
standard foi qualily 
sotlware protw ion. 

Hardlocl rw· . 
Stale ·ol· lhe -art pro!ection for 
c!emandlng applicalions . 

www.hardlock.com 


>	HL Crypt. Leading-edge security, 
adapted to your needs. 

Our automatic protection system secures 

your applicat ion and any rel.ated data. in a 

matter of minutes. o access lo the source 

code is necessary. making HL Crypt an 

ideal solution for software resellers. And 

HL Crypt's new advanced security featu res 

include support for 32 -bit environments. 

~ Hardlock Bistro. The quick and easy 
way to secure your software. 

The new Hardlock GUI. with Orag·n·orop 

functiona li ty. makes it easier than ever for 

you to use our wide range of protection 

toots. quickly and efficiently. 

The Hardlock Software Security System. 
State-of-the-art security - and easy to use. 

~ 	Order your Hardlock Developer's Kit today! Contact your local representative. 
If your tounlrt ~ol ll Id p usocoll u< dlr•clly1 
Al•dd•n Know\ dg• Sy r m~ Oerm•'IY l ct:IOl 89 B9U210 Em iii lf\foil•t da .. .dc 

Ar gonl na 
HT·MACH S1slem H 

Cro..tl• 
G& G Erottronte 

Hungary 
S1kl R~1lo 

Sp•ln II Portugal 
~AS! lberl~ 

EJ.t< lronr<as 
l 15411 7'i5·8011 
AU<l ralla 
Sonw~rt PrQ1ec1t0 n 

l 1385) I 33™8 
Cuch Re public 
EVIOCAO 

02 6610·~-06 

T 1361 110) ·8925 
Ivael 
.\ladd111 Kn.,...,le<t~ 
5'1s 1 em~ 

(?A) l 'P,;l.·l2r2 
Taiwan 
Now SaLlr 5'1s tems GfO<tp 
r \tt612633-$586 

S•f"IQm• 
Tr6113'1544 ·4'.S5 
Bonolux 
Aloddin Soltw~ ro 
S«un~, Bonolux 
T 13 IJ 201,Q.SIM 
Brazil 
IH·MAO. Si•tcrru> 

Finland 
~AST AniJl r>d 
0581 9~00 

Frant• 
~din Franct 

'lll l 413771)3l) 

OrHca 
FAST Holl.o• 

119r 36362222 
ll~ly 
TECHtl E Security 
, 139) 5-9 615'G6 
Kore.a 
AC& p 
H 8tJ 2 '136-/JAS 
M1uico 

Un ilod Kln9 dom 
Al.Jddn Kn.,.,odgo 
Sy:l.<'mo UK 
Tr4.l l 175H22· 266 
U.S.A. 
Aloddn l(n.,.U<;go 
s 'Ol<ni• 
Til t 900 5.62 ·2$1.3 

Elcctran•Q~ 
T 1551 21 257-0314 
Chilo 
Oolaoall 
T 156) 2246· 7413 

i • 10 I 6ln-IM2 
Hong -Kong 
Xrtec Tochn~f 
i 1SS21 2:Y.l1 ·7.l 40 

S1oaft 
T C52:> 91 eoo SS2a3 
Ph illpp inH 
1":2{~Ysf'.;';'t2 

l't4'1l1ll~I 
KHO YIL EOGE SYSTHAS LTD 
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Thinking Smart Cards? 

In the new world of smart cards, ASE is all you need to develop and 
deploy smart card applications. 

.,,, ASEDrive Pro""' - Th most vcr ..1ti k ·mart card drivt: .,,, ASESoft"" - T h s fl\varc lihrar · fo r ·man cards 
~ e ll onnected: Interface 10 both PC intt"rn:iJ a nd crsatilc: Support:· most sman cml type~ 

external. serial and paralld port · PowerfuJ: lntt:mpcrahil il)' with h igh k.Tcl API or 

·ccu.rc: 'ccond ·ard ·101 1)r :1 M so k ' I I' r 11-:111. mis. ion fc\·cl AP! 

authemication and ·cn1rity 0 / · savvy: ."uppor~ Windows , T, 95 


Fas t: 	 P ..-diiv "' ·ommuni ation ·peed up 
to LI 5 Kbp . :mh :-.upport up .... ASECards'" - A widc sckcti n of smart card · 
to 16.8Kbp ,\ kmory. pro tcctnl memory, Cl'LJ and 

. rypto~.raphit· c mh support On tim : R al Time Clo k or ·· ·ommcrcc or 

di~ira l signarurc 


.,,, ASECrypto• - Th ·ryp t u~raph ic libr.1 f)
Know · its ca.rd ·: 	MuJti ·ard protocol 'l'=U:T= I :T= ·I 
RSA: DE:" ; TripkO E. support :ind 111on:. Co mpat ibkMemory: 12 • • XJ! ·• 21.i, bus 
" ·i1h .\.Ii r1 . o fl PC/ S . c ryp1ogr.1 ph it· woh

Configurable : , F,Ori1 '<' imern:1l firmware 

downlo:iuablc from rhc PC 
 .... ASE-FES'~ - Sample smarr ard-bas ·d tile 


Read y for the future: P ·; · - Hcady 
 cncr •ption -~·seem 

To order your ASE developers kit 

visit our web site today - www.aks.com! 

North America IUlddln Knowledge Systenis Inc. "'" ' if1l ·r 1 . ,., - '" ~.(o~ M • . f-,. ~,- " 111 1 ~ 11TU1J ""' •.·~""',;.,mm 1-800-562-25 43 
lnt 'I omc:e i\taddln Knowledgo Systoms Lid .l,-.! i. "~ ,••n~:.. F-.J \ ...,"":".:. \ ; i - ;-.~ U::aJ 1)(- u!Mh 1~ ••><n 

W\: w.ak 	.. com
Germany o\laddln Germany .-iqRq;vJ H !I~. to: · ·•'' "'' · ~· ~ I 1 Enu 1.W• """·<k 

UK Aladdin Knowledge S'/810112$ UK Ltd. • l °< l b!!? ' I • " 1-< 1 n!! ?< '. lmu h.14'<<1 >.IJ• ul. 

J3pon Aladdin Japan co .. LI .,_ - ~• .,zr. 11(1.· 1q 1 f-,. • 1 •!'' ''' · 1•H En 'll"'" J•ll n""' 11• 

Frnnca Aladdin franco SA ·\I I 11-.1·."<>·~>. I•• • 13 l 11 1· ·11 l•o.fl1UJI 11il" d11l~n Ir 

Benelux Aladdlr\ SOrtw.af• Socurity Bcmilu.x B . U~ • .ii!·• MM Ht-H, h .\ • I .!H .:..1•:tu In 1 ,1,..1i1 "" "'ak!.K 111 
 Dd1]1ll~I 
Rus>I• Aladdin So1Tw1r• Socllrlty R.0. lid. • . CIK '> ! .- 11 ~'14 . I< · " • 1~ ~z,~·>1 l:r:af '"" 1111 1:111 n 
C i\ l h .I Jln l\nuwfulfl•· 'Y • lcn ' t•r>"' 1 1 01 1)"'~ \ f I' .. u1 1 nur L •>t ,\ laLl!..1111 h. n •¥>11'• ! ~: '>1 .. 1ru ~ •,ub11 i 1 111 r"<frn:: h'rn tir KNOWLEDGE SYSTEMS LTD 

·n11.1r HotBYTEs No. ~"O a hllp Jl•w-w.byie.comlholbylesl 
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Productivity Software 


A pared-down desktop built around }av 1l3ea11 applets offers lll 

interesting ch 11/en'i{e to ffice a11 f ff 4. By Stev ' illm.ur 

ADifferent Desktop for the WorkPlace 

P.~~!!11 	scr cr-h:ise I k , krop chat 

pro vi de. 111 :>t !O pe r i.:nr o 
"normal" otfi c· u1tc feature 

llliiiiiiiiiil ·ould ch:i ngc chc wa · mall)' 
people work . Lorus ' J;waBcan -ba ed 
cSLi it(' aimed fin. tat nctw<> r · ompu 1.:1· • 

offers :m clcg:mru ·er mt<:rfa · i: .md ~oph is
t i tctl Jr.:vd o pm cm too l . \\1h r.: chc r 
you' re mo ing from i:;rcen ·crC' n 10 

intrancr work flow, f>r using Wch s ·rvcr 
anti thin clicnr . c uirc ives ·m1 .1 gn:<H 
deal more ihan che ·um of 11 parb. 

\~.'o rk l' bcc i ~ the ra. k-oriencetl user 
environment, a11J D ·vl>:i k isa ·crof rools 
o r \'\lc b app licauon di:vdupcrs. Th(' 

l wo share word proccs or, · prcatl~hcct, 
a nd pn: ' c11tar io n -g r :ip h ic com po 
ncm .WorkPlacc al o h:l~ c-m:iil, cakn· 
d:ir, :i<ldrcssbook, brow~er, and fi k man
:ige r com pone ms. T e de ktop giv ·s y 1u 
a ta ·kb:i r and a work area tha t iirsr di-. 
plays a set nf ~11cgorizcd ra k-. 

Below tht: wo rk .1rc:i, rhe In fo enter 
combine \\1rnd ws \I . 's t:iskb:ir wirh 

lore_' In oBox propeme · control p.m
el. It' s :i come c- ·en · j ivc ini:;lc-dil:k 
action h:ir wit·h pop-up menu for . orne 
comman<ls anJ a flll ;1ring panel tor ·e1 

TECH FOCUS 
lnfo13us for tht-> lnfobahn 
The: lnfoBus provides events and bound 

properties fo rdirectly intc:rronnc:cting Java 

components that produce, consume:. or 
control data . c:Suitc:'s spreadsheet pub 
lishes data to the: lnfoBus by c:xplicitly 

naming a range: ofcells. Give that name to 
the Chart applet and you've cstablishcd a 

data flow between them. In complex appl i

cations, data controllers can help manage 

rcqucsu and announccmc:nt.s, caching 

broadcasts and funneling messages tu their 
dc:stin;ition. Once: a link is cstablishrd, data 
flows dirc:ctJy, not using the lnfoBus. 

Y1rlting 
Hew documont 
New letter 
New memo 

5eafch the Web 
GotoaWebslle 
Web sties I recently visited 

In eSuite, the taskbar at I ft se rves as a "chann I witcher," 

while the central section is the user's main work area. 

rin g prr pe r 1c. (fonts e tc. ). \Xfi ndow· 
user. will (c: ·I :ir home .md shore ut key 
perform :is c. pt:<.ied. 

Ar log-in, ::i rt:gistry rcsrore· ~·our dt:Sk 
rop ro it· pn·q us Stan:, incl ud ing prl' 
ft: rri:d m. ii .mJ file ervers. ·1ost e ui c,; 

compon en1 · <tr.- le rh<lll 7 ·o KB, fo r 
fosc downioadin, . There isn · ~-re ,1 local 
rcplicacion ,·er ion for mobile u c. 

W1 rh rhc De\·Pack you c:in pr gram 
;11:ce ~ · ro .111 \X1or ·Place omponen s but 
mad c:de ndar, ancl :iddrcs book. The 
pa kagc add: .ha r and Project chc·d 
11 lcr, p it~ JDIK :ind C I d<11a -ac ·c,.., 
::ippleb. lfo nl:\ Lotus' In oBu c ·huolu 
gy ;rnd J.wa en con . n HT 1L p:igc. for 
exampli:. a pie-clumng componmt c:111 
graph number· taken from :m emhcd led 
e · uitc ~prcad hcc:t. :\ pplet onc <1111cr lets 
yuu prd <t<l .ippl.-t m ta nee and m. n~1ge 
Info en er l,1your-. and lnloBnsBriJgc 
com·ert be tween J.waSc npc-ge11er.1ti:d 

'** F-o t * P.....)():t 

string-, :ind lnfo Bu . b1:1. 
_ orc .. 11 ~r.:r~ will likeeS u11 \ .. m.11l fom 

pri nt. but tl 11:y wil I need "otc~ ·I. !>.. tci 

supporr com po11c111 cmh ·d ling :rnd per
.,._tc: 11 cc . I nddtd Pro1cct ·d1edu ler ro :i 

o c fo rm, l ut it di ln 't ·,1n: my d.lta. 
t·Su icc', Javalk :i n~ .1r..:hiri:crnrr gl\·c~ 

<lr.:vcloper" .rn ca y w.t.' to .i<l tl fe;inirc.,, 

RATINGS 


TECHNOLOGY 
 . - . 
I MPLEMENTATION 

.i nd hand tn~ comput.111011co 1he ·l ic:n 
11 inimiz ·, nc rwor tr:\ift · .md 'Pt:l' d 
res on~e. :\~J.1v.1mm·( tothcenccrpri ·.-. 
Lorus has ca r\'c I 011 .1 mcl c hat ckarh 
clrn ll cn~e ~l i ..:r nit :md r\ ... rin::\. l!J 

u1·,· c;d/111or is IL'1 t l1 '\u111l•<'rt1 L>1g11,;/, 111 
l1.1rlnw11 . . 0 111/.i C.;m/m.i.•1111 JI http://www 

.southerndlgit;sl.oom. 

http://www


9.1 x9 x10 -- 73 

Other entiy-level RAJO ~ ms 1equhe )'Oil to an · ipate your fu ture stOI'· 

age needs due to confusing c;ho ice.s In contr ollers ond enc:l~ur es. 


Gr&duatlng o the next level bec:omes d rf cul t, i f not rmpo slble . 

..l,~ gives you true scolobillty by featunng the some controller 

ond endosure Nchitecture whether you !!.ave 9 dnves
°' 9 0 dn"es You can start with a d esics.cle tower 

u$mg 9.1GB clrtve.s, increase yovr co~c;lty ten es 

Md move to a 73.S- rack with 100% uw~tment pro· 

tectlon. 


From any t ry point to (I mul -terabyte RAIO solu

t ion, each ..l'101;<Arr&y componen t ca n b e used 

toward your sy• •m's move to the next grade. 

Mut~e. hm~ ore supported, allov1111g f0< numaous 

configure ·on options. So you can realty show thet 

you've done your homework wlien you need to 

inc rease your s orog copacrty wl A rtecon 's 

.l"fl-vArruy. 


No othet RAID ~ten on the market offers the scolo· 

blllty Md investment pro ectlon of .l'1tt;<Amly • at B•--..a•• 

My pnee. 


' I

'!IJ ~ 

For deparunemol to entcrpoii;e storage needs, -•f"U'Amly off~ th s 
top-of·the-<:lass fe.:i tures: 

Perfonnar\Ce • Our RAID controller surp=es e competltl()(l wi th 
I/Os of up to ~600 p;: r $«Orld. Ultra-Wide, end-te>-i:nd SCSi ach lc~ 

transfer rates of 40M8is burst ond 33MB/s wstarned. 

Ho -Swoppable Controllas • Hot-swap remO\'able contr ~ &flow 

for sh avail<lbility and r~doncy oryour RAID S)-stem. 

Package Density • Configure up to 82G8 of total cap<"Jclty and still 
have room for !lot-swappable fuilO\l\?r controlle~ in only 7" (4u EIA). 

JBOO{Tope lnllne - il<lck11p your RAID ~tern 1nhne 'vith DLT or hot· 
swi!P 8mm tape devices !Ill 'Nithin the some ...C,~ chMSI 

-·r~Moy sub~tems ore compotibl with Sun, HP, SGI, IBM, 
Macintosh and PCs. Custom confisurations and -48\'DC tclco model$ ri;: 
also av ble 

So, 11you re loOl<ing for a new and better way to solve your RAID sto1 
03 problems, sl\Jdy up on Mecan' New RAID Math. Checi< out 

our website or give m a coll to see how It all adds up! 

1-800-USA-ARTE -RABJ-J!~C0I 
www.artecon.com/raid l<rpt11rrn1: Tl:l' World [11 "tnrage 

1\ .U1 Nwbu· 11( tli ... \ .1•1(,, fjn,'Jp (l,f Corr1/.\1Fll o't 

" 05 81 (\1nun1>R.,:;J. Carl bad. CA 92009 
Phone i6tt-9:n . fi:iOll , FAX i ;o.93 1.:,52; email: m idma1h5f<1a 11eoon.com 
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Alpha PCs 

With Pentium II-humbling performance and affordable prices 
these Alpha sy·tem zre irresistible. By To m Yager 

Three Vendors Make an Alpha Bet 

ow th.11 flll el h.1s t:iken the 
1\ lpha pro cs 1>r imo ib folJ, 
wc ·:in be more hopeful 
abour rhe future of Digirnl '

former .:hip in '\ ' indow ·y· rem,. Yet 
is ·ucs of ftw.irc omp:itibiliry a1td 
cost remain. \~'irh so mu ·h rn <>n!-idcr in 
de\•i:u ing from rhc no-br~llllcr Intel x8f> 
oursc, why should anyone b 1hcr~ 

pend tunc wi1h .rn · otrhc rhrec v rk
;r:i1ion. we re\'ieweJ fr m 'pen · ~·m:ms, 
Polrwdl 'ompurcr, and Tn- 1..1r Com
puccr~all b:i:.cdon Digir:il' ·:mialkr.low 
er- ·o-r Alpha l l l 64P ·lup-and rou II 
h:l\'C: yournn ;wcr: spet?d. A cording to rh · 
BYfEm:irk rc:~r:.-. :1300·1' !Hz Penriu111 II wa ll 
do the\\ ork of four to five 90-.\U lz l'cn
rium maclun s (thc BY! Fmnr · b, dine). 
B:i~cd on rh amc te t (re ulf · shown 
below). 1J1cse ·11-.\IHz ph:r ive rou-; 
ro 9 im the perfom1.m ·c boo ·L If y u 're 
mnning compute-bou11d ap1 Ii ·:icions or 
:.crv1ce , th;it · a I ·ap worrh 1c1ki11g. 

Aspen Systems Durango II 
:\ pen ystt'.!ll~ ~em me .1 mn hinc built 
nround it· Durnngo fl ba e. :lll adJpt;irion 
lli ila t' D1g1f.1l lt.4 · morherbo :ll' lL 
lmra erver'T~chno logr ·11ppl i1:<l pen' 
d11:1l-channel lirJ Wide SI ;id:lpt«r, 
which lcverly ·h:ire a 'l·b11 l'CI ·:1r I 
wirh a 10: JOO-Mbp E1herne1 :iJ peer. 
The c ·r y rcmal ·oindu lcd a 4 -b ii PCI 
A cl >r3 ph i . clrro T l5UO 

BYTEmarksPerfonnance 

0 
• rtT&uR Ill • BYT&ul IP 

· a ASPEN DURANGO II 

IMPLEM EN TATION * • 
PERFOR M ANCE * • • * 

OpenGL:i • ·c:lr:r:itor w1rh 16 i\IB of RA,\I. 

Runninf! 01ia .mbl s Clim 500TX hi1 
sci, die A eel Pro pull \V'indows NT' 
Open a hading perJnom inm h<lr<l
\ Jrc. U in he native Alpha\ crsion of 
Lightwm·c 3· D • . .s, the :\eccl Pr had no 
1rnuhl · rnm ling shade I, moderately 
co111p lcx >-D model · in real umc. I s l-D 
pl'rf rn1an~t: b cxccll1:m :1 well. Rc~))u
rion rc.1rhl.'~ u ro I t\00by12 0 pi.xcl , bu1 
oddly. lrUl' olor i only ;w,1i lablc up t 1 

11."i .! hr Sri4 . Thi nu~ li111it the ·nrd' 
.ip1 r:3l for publish ing and 1m:lge-m.111ip
ul<11 ion applrcJLions. 

1\~pcn' · rn.11:hine 1mprc~ e<l me hy haY· 
1ng notl11n •plugged into i1: PL'-hoggmg 
IDE ·ontr Hers. In 1c::1 I, the Imm rl'er 
Ulrra Wide I ad..1ptc:r driv · cvery
tl ing, from the: d 1al 4. -Cl\ Sc.1~1rc hard 
Jmcs ro rh · I ~X ·D·RO.\f. 

The.: -.11 incL \\hi h ·pen ha lll com· 
mon w11h Tn- .1r. · this ~ys1c:m 's wor 1 

fc:irnrc.TheDl.\ 1.\1 ocket areob · urr:d 
I r 1hi: 3J. ·in h Jnvc c:igc:: . The in ide of 
rhi )' tem feel crowded. 'pgr:iding it 
rakes plenty o nme anti lif;\ht. 

IMPLEMENTATION 

PERFORMANCE • 

IMPLEMENTATION 

PERFORMANCE * 

Howc:,·er. che A pen ysrems Dur.an
'<> 11 wa COJ in chc: BYTEm:.uk c · t~ . 

The ·abinct a ·idr, I likc: the w.1y rhi ·ys
ceni i hnilt. At 424. ir' not your :wcr· 
. gt: home omputcr. bur Jnrone with rhc 
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Eva l Three Ven d o rs Make an A l pha Be t 

need for criou C:P ·and gr. phic pe r
fo rm.1nce wi ll be we ll ·e rved by thi 
ma lu ne. 

Polywell PolyAlpha 533SX 
While t\~pen shippc:d me 11 3-D p wcr 
de ktop onfigurarion, P lywcll ·cnr ih 
c mmodity onrcndcr. T h:it'. no · ligln. 
I wa pica ·ed to ·cc: it or I wa · unril I di 
covered chat Jll 11 • <lr i\•e arc connected 
ro the J64 X'. on-boa rd IDEconrroller . . 
P:iiring the mouth-watering pcrfon11:1111:c 
of rhe 533-.\ IHz J\ lph:i hip ' ich deparr
mem-, to rc IDE h:i rd d ri e leave. m · 
cold even if ir doe save the buyer mon
ey. Like mo r integrato r -, Pol)'' ell ell 
::1nd onfigurc - C racb pte and drive 
for i cu romcrs. At this performance lev
el, however perhap it h uld m:i ke . · I 
h:i rdware srnndard. 

In other regard I fou nd much to like 
ab m the Pol, Al pha in add ition to it$ 
price. The: c::1biner' · inccrior is open and 
spa iou · nearly the entire mo therboard 
i viewable, and ;Hid ing R.r\ ~I and fu ll
lengrh carel i no rouble. 

l approve of Pol well' choice of the 
M:itrox Mi llennium 11 4-~rn video card. 
It' a 32-bir carel :rnd it doc 11 ' 1 accclcr
arc O pen(.; L, hut it doe del iver upc:rb 2
D pe rformance <lr an a fo r<l ::iblc price. 
The randa rd 64 ~lB of RA.\.! i adequate 
fo r ba ·ic applic:i tion , but you m:ir nc:ed 
co upgrJdc: to 12 .\.IB ro a commodare 
b rger Alpha application (which are typ
ically 0·40 percent bigge r than their Intel 
countc: rpar ' ). 

Inc:, plicably, rhi y rem l:igged behin I 
rhe Aspen Du ra ngo II in che BYTEm:irk 
rem. The Polywell i · vcr)' re ·1 e rah le, 
considering rhc pri c, bm the speedier 
Durnngo II an aLo he t ra mmed co a 
lowcr-cos r on figuration . till rh c 
PolrAl pha i a wo rth)', com peti ti vc:l y 
priced y rem. If you order one, l'd ug-

TECH FOCUS 
Something in Common : Alpha PC 1 64 X Mo h rboard 

Tii thr m:achincs I tested are truly c11t from Lh :imc cloth. All rely on some adaptation of 

Digit:il's (ATX standard) Alph:iPC 164SX motherboard. The connectors for dual 089 S(:rial, 

parallel, PS/2 mous , and PS/2 keyboard ports arc solder d directly to the: motherboard. 

Familia rf>t ntium ATX motherboard extras like video. networking. universal serial bus (US8), 

SCSI. and sound arc: absent here. In fact , none of the systems reviewed had ound ca rds, 

which can be helpful even for serious work. 


The 1 G4SX motherboard gives you room for two pair of 168-pin, unbuffered nchro
nou ORAM (SDRAM) DIMMs. Using 128-M8 DIMMs. you can squeeze 512 MB of RAM Into 
your machine.The CPU Is heavilycached. with intc:mal 8-KB Instruction and data caches, 
a 96-KB Level 2 shar d c:achc:, and 2 MB of synchronou static Level 3 cache RAM on the 
motherboard. 

The 1 G4SX's on-board hard disk controller is Enhanced IDE, a choice Ifound surprising in 
a high-performance ma hinc. Fa r less expensive Pl!ntlum Pro :ind Pentium II mothert>oards 
wme with an on-board Ultra Wide SCSI controller. Fortunately, the: 164SX has plenty of 
room for x.,pan ion: two dedicated ISA slots and fourPCI slots (two 32-bit. two 64-bit). 

ge t asking Po lywc:l l ro repbc chc IDE 
drive \\~ t h ·~ i. Unle s~•ou do, you'll nev
er expaie 11 ce true: lpha perfo rnunce. 

Tri-Star PowerStation SX 
omewh ·re be t\ een the ommo dity 

Po lywell a11d the lav1 h pen re:;t · Tri
St::t r 's I 4 X-b;u;cd Alpha PC. As config
ured for chi rcvie' Tri- tar de kwp 

ph.1 (wha h took a BITE He t of Show 
:iw:ird ac Fall omdcx '97) 1 an afford
:ible J.D graphic · workst rion. Li ke Poly
well, Tri- ·r:i r rn. ke · ic works :u io n 
af ord. ble b, u rng IDE drives :incl cut
ting hack on RAM. 

The Tri- ' ra r r rem· cabincri ju ra 
crowded in ~1 cle:is rhe pen'<. The: moth
crho:i rd i Digiral ' 164 · , like Pol)'well' , 
o all slot will a c rnmodar<' u ll-lcngrh 

card without trouble:. he Quanrum 6. 4
GB harl drive pcrfo rm a well a any ll)E 
drive, but :iga111, it ' a poor rn:nch for such 
:i fa r machine. 

T he El.SA C lori. -L 64-bi PC! graph-

PRODUCT INFORMATION 

Aspen Systems Worlc 1111ion 4.0) 
Durango II Aspen Systems 
SG424 W11c:at Ridge. CO 
(128 M6ofRAM ; 800-992-9242 
lntraScrvcr dual-chan- http://www.aspsys.com 
ncl Ult r~ Wide CSI EntcrHotBYTEs 1070. 
con!tollcrwith 10/100 

Polywcll ComputerEthernet; dual 4.5·0B PolyAlphn 533SXSc~gak Ullr.1 Wide 
$2249hard drives; 
(64 MB of RAM;AccclGraphics Aro:IPro 
laxtor 7-GB EIOEh:ird3-0 ctckra tor with 1G drive; 1l;1troxMB RAM;Toshibn I 2X 
llllenn um II dlsploy SCSt- 1 CD-ROM drfvc; 

ada1>tt1 with 4 MB ofWindow~ Hl 

RAM; 24X IDE CD- Ouanlum6.4-GB EIDE 
ROM; Di9it;1I 10/100 h:ird drl'll:; ELSA 
thernct ;ida11kr; Gloria-l 3·0 aro:lc~-

WhuJowsNT tor; Mi!Sumi 12/24X 
Workstation 4.0) CO-RO I> dtlvt; 
l'(J lyw~ll yStCnl$ Win do s NT 
South San Francisco. CA Worbt3lion 4.0) 
4t 5-583· 7222 T -Star Com1>utc1 
http://www.pol.,.,.'C ll.com Phoenix. Al. 
Enter HotBYTEs 1071. 800-844-2993 

ht Ip :flwww. I nSl3r.com
Tri-Star 533-MHz Enlcr HotBYTEs 1072.
PowerStation SX 

$2599 01 hltp://www.bytt>.wm/

(64MB of RA I ; holb'(lt'I/ 

i c~ c:s r<l is ba ed on 1he Dlabs ; (int 
·ooTX chip ct so it ;wailahlc re 'Oluuons 
an I 2-D perform;m ·e not surpri ingly, 
mirro r rh:n of the Acce!Pro foun d in 
,\ ·pen's' o rksr:irion. ELSA ad I ;i ~y~rem 

1r:i. lll ility ch<lt purpor to optimizt the 
card's cn ings forrhe ap pli ·:~ t ion rou're 
running. elec ting El. A' .. Lighcwave 
D ' ·i:rt ing hO\ ever, cau cd Lightw :l\'(: 

to era ·h rc produ ibly un til I d1s::ible<l 
rhc Gloria-1. sJ-D ac: eleration. The Glo
ria- Lc.1rd c::iu. ed no problem wi rh ordi 
nary :ipplicat1011. , bu r Ligh rwavc i · rhc 
only native Alpha pcn(.;L :ippli ation I 
re red. 

In perfo rmance, theTri- ta r and P ly
wd l don't d iffer ·ignifican ly. In .mcrn1 r
ing to ommodirizc theJ\lpha PC, 1ii- tar 
and Polywcll h:ive ut corne r · that ri
ou ·ly :ifft.:ct the perce ived valllc of chcir 
)' ·rcrns. ·nae e t \ o y rems would bcn

dit from a C I conrro llcr and a rriped 
pair of ltra Wide dri'· ' ·. 

1\ll y "rn:sro f group'" nod goi:~ to A~pcn 
S · rc: m · Durango 11, nor for ir, t HI u
lar (and more cosrly) revi ,.,.. onfigma
rion, bur or irs w ork ·r:itmn performance. 
The lnm1 'crvc:r C nc:rwor · c.:ontrollcr 
:ind the Ac.:cel 1raphics ~- [ J C.: el c: r:itor 
add to the }'Stem' rablc.: :ipable fee l. If 
you think rhe Pentium' pace ofimprovc
mcnr i. roo ·low, anr o rhc.:~i: :\ lph:i sy~
ten will raise our interest. Ju rcai·e arc: 
how rou con figure them· aving money 
hould n' t mean giving up whar' be r 

abour<l high·performancccompu er. [!) 

1bm Yager (tyager@maxx.net) i$" tedmi(.a/ 
analyst a11d writer INZSed 111 11nrtl> ·rexas. 
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lo~ ing for tre tecl· 1oloy1es ul l)lg b1Jsiness-w1 bJ: no big tms1ness e'penses? TI1en rn<r. a 

loo~ at his Dell PowCf[ ge. noo. s11<ciallv (Ilnl1gured VI hMicroooh 8ac<01f1r.e' Small Business 

Sel\'e softv1are. Yoo got acompienensM! sciut11)(11a JI I :o businesses ol 2!: Jser.; or less. through 

apulicaticos 1hat alluN multi eusers to sha1e files da a:c!.<!S and JYl1l ers. Plus sohvrare i;rnt RllLYll'S 

'(OJ 1n fax in and lrorr •our csktop. si:n<l andrece11•e e-mail Im mthe offlc.l! 

as well as I <l!T t 1e mail ~nrl r. reatP./manage you• awn ' 'e paye The 

Prmer:Cjge 2200 wrve< is C!!1t1f i!d d S 3Com e 'rn ·Read, .vrth apre·installed 

con'rgJred and tested ne 111011: 1n.e1 fac ca A d we de 1t available 

hrc1.19 m • hu 11iess laa~ prog-am, cont1gured to ; tan eflccto\'!!ll' as low as S5 85/da)• • - pe•lec 

io1vnm lJ!O'lil11\J busrness C;;ll us today l)l visit Oll r wcbs1 e 
ror ~ torrp to::~· • n..r G..Jl;) 0 .J!M ~1 l1r-11r.! \\'.)rr.)n:a.:'. )IH. •l. till ~r l.'~;t. j OrH ·t• \\'.1 !" : ((}. lX 7ff.8i ·s:. a: cifr:r.·r'l IJ~da-:;1do'1 
o-:mtq i=-'rc·•.s :f $111 ctr a JG ntJtr:' lf'\BC •:t.nm:~a lU!.rij .m.m;c: th f.'111 ;1..:rr .11 Sm • ' ui C'\~tr.o~r1: :1.flh· :.,t1wlrf •dc;c::m~ 
A!'h" ~dSEi i:trtt't!'O :\ilt:-' u•• ~ 3?-ftiv1H ~cl!t". df•! ti~ nut rL·u:d ltHt'J, h-,:~. :l11:11r9 :t>.Jrq ~~ :. . c..-:-.. : ::> a:dn ~m,i'll .m· thtl1Jt1 1tt, )..O•to dtut
~rms tnbf<l IQ th;.ug.: w1tti·•1t ".n1H \ \)r ~11n UH\,(o'l 1< pr.h dJf'1 lit f1 ·ntl'V~<l. r ~· f·i--::U ·1 :· ,- •.:.· t"d-.rt n~~ h! 1hD, 1b » in :(ln.11•,trtntt'l~ 
.l'MS ) ~ ; U.H r'J ( .. ,, -h:M n~ ~.pc· ••t.l11:m. ,d n n.: l'S :11t1 in:t i, t1.1:1 •. ., ;t\Jra}(' ."il1! ' 4 • r··r· Th!,,,~ 1•$11.): l!>; .. ~tf't1LSn Jn: u.u:~< 
dtC ·~ultm~: tJ:dtin! :n:.i. fl '\!111• ..n• r .<-:~..,_;, lt•ill -s : l1Jd:n111k •=' ·nlr ·:.C1 p :C'Jt·o:- 3::m Jo: " : Frr.00:1 ~·tr g ~~: ·:1) fr.) ...:lt"dlh ol 3:..ui 
C01p:1at10· o• 1lt. ~Jtc.:.1l1:t ~1 ~);tn \ d wt • F.:i:-h ;.· ! ~ 1:~1T .rw.f'"( ~i ''~' u·~ ~·ad~- '< . ·• :::.. ~~orull:fl \h:•o:.:.~ m: E.1:•0tti:n JM 
<'.Q•ste1~d 1rall!m11«1 of l.lc ·~;;.'1 Co1po•·>;n C~ll tr.• ~P ,g: ·m· ~rrno1E;.1r. q r9111~1~d 11ad1 11 m ol l\!11 Co--~:t ::·;·.••tier 1:i1g91 Or 
Wo.~~r Co11)1ilt••11 :.. ngw: MU"'id 

*64MB ECC EDD Memory 
• 512KB Integrated l2 ECC Cache 
• Integrated PCI Ultra·\"fi a SCSl-3 


Cootroller 

• 4GB Ultra-Wide SCSl·3 ard Drive 

17200 rpm. 8msl 
• U.S. Robotics 33.6K Fax Modem 
• 24X M~.. Variable SCSI 

CO·ROM Drive 
*3Com~ 3C90510/100 PCI Ethernet 

Adapter 
* Microsoft• BackOffice Small 


Business Server 


• Intel Des Sl!M!l Manager v25x 
• 6 ExpallSion Slots. 3 PCl/3 EISA 
• 6 Ori •e Hays: 3 External 5.25"/ 


3 Internal 3 5' 

* 6 Computer Based Software 

Training Courses on CO-ROM 
"'1 Year Directline., Network 


OS Support 

* 3 Vear Next·Business Dav 

On·sita• Service 
• 7X24 Dedicated Server Hardware 


Ted nical lelephone Support 


ss.85/day 

(Effecf eRate') 

Lease Price'. $177/Mo 36 Mos 

OrderCoae 1250113 


TO ORDER TOLL-FREE 

800-424·1371 

TO ORDER ONLINE 

www.dell.com/smal I bus/
pe2200 

\io~-fn 7air ·9pm CT · S~ t 10am·6J:fll CT 

Sun 12pm·S~mCT "l nod ' callS00·233- 5!!9 


GSA Ccnt·act IGS-35f- J076D 
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www.dell.com/smal
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Performance An alys is Software 

uMega - TrueTime and Rationals Visual Quantify 

pinpoint performance bottlenecks. By teve piki 

Profilers for a Component World 
apid application dcvd p· 
ment doc n'roftcn unfortu· 
nately. lead to rhc develop· 
mcnt of rapid applicanons. 

uMcga ·True '1meat1d R.'1tional' isu
al Quantify eek to remedy rhi · b)' ana
lyzing the pcrforman e of omponcnr
b ed '\ mdow · ofn are . Both profilers 
· in rrumcnt' '\ mdows program : They 
ad I instruetion that unobtrusi"el time 
en h line of ource as the program runs 
( ee the Tech Focu ·), then provide rim
ing r ults in .1 v:.iriery f formats . 

TrucTime' crcngth i its lenr. imme· 
diate pre enrarion of the mo r relev:mr 
dara. Ir displa)' . tree view that splin; mod
ule in your code from the re ·rof the · • 
rem then rank each m du le b. rhe 
amoum of cime ir con urned. You can cc 
line-by-line timing re ulr prcscnrc I 
alongside: your ource. or derailed fun · 
tion analysi rhat ·hows pie hart rank
ing each c:illcr :md callee by all freqm:n
cy. Truelime' · rraighrforwa rd :inaly i 
get · you co che perfonn:incc hottleneck 
in your ode within :i fc, mouse clicks. 

TrueTime works with Visual B· i only: 
and it can rime Acti\'e componcntS writ· 
ten in VB bur it can' t in trnmenc com-

TECH FOCUS 
Cod Instrumentation 
Visual Ouantify andTrueTime "instrument'" 
code, Inse rting monitoring instructions 
Into the program being tested. As the pro
gram runs, the in trumcnt3tlon rode 
counts line and fun tion hits. Truciime 
works a VI ual Basic compiles, using the 
VB compiler to parse the Basic od , then 
adding instrumentation befor; the object 
code I gen rated. Vi ual Quantify starts 
with a linked executable and Injects 
instructions. Visual Quantify counts in
structions and calculate timings. while 
Tru Tim measures elapsed time. 

. [!) Ml IMocUK 28 rl.fldicnc 1441 I 
.:::J poll . pi~ I 

1mA1:ott ( 9.4'>X I 
l1aR~ .q..f 11.~ l 
llltSumwry (0.Bn:I 

:;) 1.~.r..co.m1 
~ hot.$ho<.tliol.lut(0. 1 ~) 
~ flml"'ic:kF11111 o.m 1 

fm(hlollOtft r11111 o.oo:t 1 
0 lnnAdd uclicn"" l Q..02% 1 

.il s 187.~I 
I!!] Top ZO 5GUOC>e Fvdons 
1!!J Top2D fin:~ 
II!) lopZOColedS-F~ 
l!!J Tcp20Uledf'~ 
rn ~,....,._4lllltciMda 

1 M PLEM ENTATION 

PERFOR MAN CE 

p ncnt developed in Vi, ual C- +,even 
with the source. Fortu1rnt ly, True Time 
an dcl\'e deep ly into tho e omponcnt:., 

providing timing for Acri"cX interfaces 
exported fr m Otltrol . 

Vi . u:i l Quantify wor.· · equally well 
with VB, V ·+ , :ind J:wa. To re. rn Vf\ or 
vc+ + :ipplica1io11, you run 'i. 1al Quan· 
tif a11d poinr irarrhc cxe 11t.1ble. In tt'll· 

mentarion i fa rcr with isual Quanri • 
than with Tm ·Time ( 14 e ond · vcr u 

· in our lc "t progr:im) . bm be ausc so 
many module are in trumcntcd the ti t 
time through. the initi:il load process 1 

long. You an profile . our own \IC- 
componcnr. from wichin your \ g npp li
c:uion right down ro ca h ,·L urcc:: line. 

Vi ual Qu:inrify'. main re ·ult - - rec:n 
i · a c:ill graph, which I found harder ro 
11 • th:in Tr 1e ime' re ulr-di play. i u
al Quantify doe have unique :rnalysi 
rool ; rhc be ·i of rhc. c, :i "<lt:lt.1" :maly
~is, lc•s you is11ally compare different 
rut on rhc all graph. Tht i rhc ca ic t 
way I've ccn ro evalu:nc •he c feet · of 
making pc::rt< rm:in c-oncntecl ch. ngc . 

IMP LEMENTATION * * 

PERFOR M ANCE * * * 


Borh Trudime and Vi ual Quantify do 
the job, delivering much the me in for· 
mat ion. Borh product arc e\'OI ing: er
sion ofTrucTimc fo r Visual +.,.will 
gi"e ir better O\' crage, whi le Rational 

NuMega Rational Visual 

Truelime 1.0 Quantify 4.0 

S399 $550 

(Wind-0ws 95, Nl) ( HJ.51 orhigher) 

NuMcgaTechnologies Rll tional sortware 

NaU.ua, NH CuJ>«'rtino. CA 

800· 468-6342 800-228-9922 

603-578-6400 408-863-9900 

http://www.numega http://www.ration~I 

.com .com 

Enter Hot BYTE> Enter HotBYTEs 

Nu. 1062. o.1063. 


plan a clearer u er interface in upcom
ing relea e . Right now True lime bcr
rcr pre cntarion give it an edge, making 
itthc hc::ttcrchoi dor VII levcloper ·. Ill 

tcve Apik1. a programmer and BYTE co11s1tlt
i11g editor. can be reacl ed by e-mail at aplkl 
@App roprlatoSolutions .com. 
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Databases 


New fonns of persistent queries are necessary to handle /;ve 

business d i ta s it speeds through a company. By Dale 'keen 

Real-Time Queries in the Enterprise 
~~~I n retsingthc ·pccdanda u· 

raC)' of bu ine " i.: xc m ion 
mm lace rn10 a ·ign ificam 

liliiillilil• compcriri,·e adva11 cage. C:ur
porarion are ch u cransforming chem
~cl vc~ into real-tune en terp ri c , where 
they ln immcdiarclyconununi tc:, :m;i 
lyze, :rnd :'.lCt 0 11 businc s information :is 
ir o urs. 

L::i.sr month, I explored c:vcnrcommu· 
nicaci ns ·crvi c (EC es) and how rhcy 
enable che scalable, real-rime communi 
C<lrion of bu)ine · c c:nts. Together the 
f.C :rn Ia new type of real·ti rm:/dc.:ci ion· 
upport ~e rvicc.: (Rl~'D ) form a Weh-likc 

infrasrru cure of n:al-cirnc informari on. 
T hi infra truc ture allows fo r rapid deci
~ i on n akin . and it enable · new businc • 
::iutomation crvi cs that re ·pond auto· 
m:Hi c:ill~ to . pc i ic bu -inc even t$. In 
tbi ani le Iex plore che c IU/D Ses. 

Decision-Support Services 
The :'.ldvent of relational darnba e en· 
ablecl gena al-purpo ·e D. 'cs. 'Cirh the c 
tooL. you uld impl, J . k decisio1vup· 
porrqucrie int ad ofha\•ingw prugram 
thc:rn. -imilarly rhc advcn r of e ent 
driven rechnologr c: n ab l c~ new decision· 
up port roof - rharcan con ·umc :md :ma

lyzcevcnts 01 lmosrin tantaneo 1sly. With 
these wols you can a ·k powerfu l, rea l· 
rime queries Hliing:-t high-level query lan 
guage, i1 read ot having to program them. 

cneral-purpose 10 I providing rca l
timc query proce ing. referred to a. 
RT/ 0 . Sc~ , arc becoming commerciallr 
ava ibble, uch a ' Virri.1' Martin i prod
ucr. ow, rhe manager of a large shipping 
hub fo r an c pre pa kage· hi pp ing 
comp01nr can rcqucsr ·'ro moniror hip· 
mcnt volume and changes rhcrero a new 
pack:l.ges :ire pii: ·e<l np an<l existing pa · ·
age reroured." nlik daraba. e querie. 
rcal-timc qucric, rypi ally a re long· 
Ji ed- a quer · m:iy live fro m hour · to 
month . dcpcndmg on rhc information 

Anatomy of an RT/DSS 

Alltofalpi..... ...... 
DUlput IIIll........ 
lllbladl ... 411111 ...... for.... .,................, 
prw. 

Discrimination network 
(constraint processor) 

Admllr9clm'ltllat................ 
bllta • tlllt uccea or 
,........, ellnllutes 
IGll....... ....... 

-+ Queries -+ Data results 

Multiquery 
optimizer 

~...............UD.........,....... ........... ~...................... 
.. t t1dlap..1thllll• 
....... pool of.... 

Incremental 
query 

processor 

c 
Results 

CoatMla ,_.. 11111 ................ 
llldcecW .. _,,,., 
....,.., ZIP codea................ 

Real-time query optimization uses three 

mechanisms (green) to expedite processing. 

being mon itored. Al , an RT/D 
suppo rt con 1rrcm query pro c · ing 
be a e it's common ro have thou :i nd 
of rcal-ume quern: active all at once. 

RT/D query procc ing i funda· 
mentally di ff ·rem rom tradi tional query 
pro ' ing. Rather chan opwnizing the 

bulk cvalu:uion ofa single: on-li ne query 
;1 ro ;i large number of records an 
RTJD opt1m1zc: the in rememal ev:ilu
ari 11 of :t u1 le: event (i.e.. a mgle d:'.lra 
-hange, say. a rra n ·act ion) again 1 a 
l:irgc: number of conc inuou quern: ·. 
Hen e .•Ul RT D ha · to solve rwo hard 
query-opti miza ion problem~ not found 
in rr:icli rional query pro e mg. 

The fir r problcm is in rerncnral query 
opti mi'.l3tion con i ting ofalgorithm · for 
oprimizing th· ongoing evaluation of a 
·inglc quer (i .c: . rra k the ale of red 
·hirrs old in Copenhagen). The e ond 
problem i~ mulriqueq• opumi1~"ltion . con· 
isring of algon hm for optunizing the 

imult anc:ou ~, in rcmencal evaluation of 
mult iple querie (i.e. scparatcl · rrack, 
for each mar ·er in F.urnpc the ales ofall 
re I him), 

l oill usrrare jusc howanRT/ D work, 
con ider a real-time: query. Usmg rhe pa k· 
agc:- ·hipp ing examp le , you monito r 
pack. ge info rmation rhat hange on ;i 
rcal-rimebasi pani ularlya hipments 
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Core/ Databases Re al-Time Quer ies in the En erpr i se 

are delayed or rerouted. •every desti
nation city it is important to monitor 
package volume and weight to properly 
allocate deliver equipment. ·on ider 
the real-time query: ":vionicor the total 
weight, per desrinarion cit)', of al l large 
priority package ." 

Thi i expre sed in QLas: 

selec city . name 
sum ( package .weigit l 

f rom pac age / *rea - ·me I . 
c · ty / s~ored*/ 

whe e package.weight >lOO 
and pac age . service ~ 

' pr · o r ty' 
and pa ckage.zip 

c1 y . zio 
group by c i y. name 

Although it' ' imply expres ed thi 
query is subtly omplex. lt join real-tirne, 
dynami ally changing hipping-i nfor
mation event · (the pa kage en route} 
with tored info rmation (citic ) that 
reside in a traditional datab e sy tern. 
It contain a number ofquery constrain 
(priority ervi e and weight over I 00 
pounds). It require the grouping of this 
info rmation by city and aLo the incre
mental computation of weight. 

Real-time query optimization consisu 
of three step , a hown in the figure 
"Anaromyofan R'f/O.. S."Thefir r repi 
to build a di criminarion network that 
evaluate the query constraints. When a 
real-rime event is received, the RTi D 
evaluates the event information against 
the discrimination nerwork to efficientl 
identify all real-time queries whose on
srraim march the new information . 

ote again that a potentially I rge 
number ofconstraints from a large num
ber of concurrem queries might be r red. 
Hence the di criminarion network mu t 
be optimized o that constraints are t red 
in such a way rhat quick I)' identifie 
matching queries and disc.ards tho e that 
don t march. 

Step rwo i to derive incremenralalgo· 
rirhm or computing the final q ery 
result. Once a query s constraint have 
been mat hed against the incoming 
event rhe query' result need. to be in re
mentallyevaluated. onrinuingwit the 
hipping example, ifa package is rerouted 

to a new destination ciry i weight must 
be ubrrac ed from che old destination 
city's total and added to rhe total for the 
new destination it)'. 

Step three is to prefetch and prccom
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Building Complex Queries 
8 TM lllWI' inc 11111 quertas ,..,_, 
tncldlw pacbp welshtJ coatllllOOllr, 
..._. • ruMlllla 1111pp111g da 

o~ 
data from dlles 
"'°" tlal"Dlllh 
tMewetd 
~ca11oa..
IECSI to RT/DSS ......... 

e Certlla q...... cm trtaw 
............. tab, ....nlllllnlflllldl 
todlleswllhlarp ...... olpaclutpa. 

[J 
~ 

[J 
c=::::::J 

DJE r::::::::9 

• Tiit MfY8IS forward .... data ud...., ........ via a:s 
to IUllacriMn, mc1a • o111er Mmf'I pnc1111nc ..-... 

B cause an ongoing query's results can bes nt to other 

servers, complex qu eri es can be built out of th m. 

puce whenever pos ible, query expre 
sion involving t red data and 10 ::i he 
hen.: ults in memor •.This 1 done be

cau e directly acce sing a daraba on 
each rccciptof:i real-time evcnr i expen
ivc and at high dara rate , a data! a·e 
·ysten imply can't keep up. Prefetching 
and precompmation le t the RT/D over
come rhi bottleneck speeding up both 
con, trainc mat hing and incr~mental 
result ompuration . 

Scaling 
An RTiDSS service must ht: caJable in wo 
dimension : the abili ty ro increase the 
numl er of on urrenr queries and the 
abi li ry t0 , hare the re ulrs of pro e ing 
a query to an increasing number of con· 
uming application :ind user .An RT/D 

u s the undc:rl ·ing ECS to both receive 
the event that drive real-time que r · pro· 
ce rng :ind deliver the re 1lts of ho c 
querie, to interesred on ume . 

for rhc: p3 kagt:· hippingcx:implc. rhe 
RT/ D. pro e es a large number of 
quene (evaluating rhc number of heavy 
package bc.:ing shipped from various 
cities) :ind di tribures rhe result (to al l 
de rination cities). Hence, a · :m RT/ 0 
compute rhc query re 'ults. it unply pub
li shc.: he re uh on the underlying E · . 

Abeneficial side e ccr ofu ing an EC 
is thar thi enable · real- ·me queric: to be: 
composed. That i ~ . he rc: ·ulr of one: 

query can be the input to ano ther query 
hown in rhe figure '' B111ldin om

plex Queries. ' . u h da i y chain ing of 
re ul permit rhe buildin of complex 
1uc:ryre ulcs incremenrnll)' by It: erJging 
rhe re ult of impler qucne . 

To cale the number o( urrcm real 
rimt: queries an RT/D u ·es a ie<lt:rated 
arch icecrure. Ifmore processingpoweri 
required. you imply <lc.:plor new RT/DSS 
erver · and rehalan e rhe concurrent 

queries 3mong the new erver . 

Real-Time Reaction 
ne of the mo c pracri :i i re ulc of an 

RTJD i rharirenable bu inc automa
tion. For package hipping 0111 appli a· 
rion ' ith the proper ·vent hook ould 
im mediatel ' respond to too man)' heavr 
pa bgt: delayed ar hicago by rerout
ing an aircraft there. Al o, if the prob
lem pc i • rhc program cou l<l notif · • 
·upervi orroinv ·rigace othac rhecom
pan}' could change cenain hipping routes. 

In either a e, respon e ro problem 
are immediate, rather rhan ca ·ing day or 
week, or the problem tc> be discovcn:<l 
mu h le: resolved. B, using lncerner
ba ed di rribured objccr tandard , the c 
new RT/D tcchnologic an hangt: the.: 
pee Iof busint: . omputing. Ill 

/)r. /)afe keen (skeen@vltr la. com) is CTO 
and mfo1111der o(Vitria Tech110/ogy, Inc. 
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nuavsto
bewell
connected. 
Justa vour
mode • 
High-speed modems are only as 
good as the ports they're connected 
to. And no one connects modems 
like Central Data. 

Our popular scslTermlnal Servers 
attach superfast serial ports (up to 
230K baud) to the SCSI bus-without 
using any card slots inside your 
workstation or server. And our 
Etherllt' Port Servers connect 
real local ports via Ethernet. They're 
much easier to install and administer 
than conventional network terminal 
servers. And for lower-cost solutions, 
check out our new PCI Serial cards. 

Central Data serial ports are 
compatible with Windows NT RAS. 
SCO UNIX, arid UNIX systems from 
Sun, HP, IBM, DEC, and Silicon 
Graphics. 
Don~ trust your modern connections 

to anyone else. Call 1-800-482--0397 
today for a FREE evaluation. Or view 
our website at www.cd.com. 

__,_..__. .fijl•••••·..!~~-
acslTermlnal Servers 

PCI Serial Carda 

1602 Newton Drive · Champaign, IL 61821-1098 • (217) 359-8010 • (800) 482-0397 • FAX (21 7) 359-6904 • nto@od.com • www.od.com 

us 
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RACKMOUNTABLE 


POWERFUL 


Corporate llcadquarlerS Beijing, P.R. China eoul, Koreo 
200 I C rporate Center Drive Tel: 6-10.6253-5305 Tel : 82-2-515·5 0 
1 ewbury Park. Ca. 91320 A Fax: 6-10-6253-5306 Fax: 2-2-515-5302 
Tel: 800- 00·8288 1805-376-1000 

RS2 Features 

• 	 1 " Rackmount C~1assi 

• 	 OM 100 Oiagno tic Module 

• 	 20 t8/sec last Wide Sc.51 Interface 

• 	 UPA Multi Proces ing Ready 

• 	 I00 Mbf ec twi ted pair Ethernet 
(AUJ optional) 

• uppoit up co 2GB of main memory 

• 	Pour 64-bit Bu lo 

• 	100%Birull:)' Compatibility appllcations 

The ru 2 i a true rackmounl olulion. 

Integrating into ·our exi ting rackmoum 

em·ironmeJTt. the RS2 gives you ca. front 

ace - to all : torage components. Amodular 

based ~ -bil Ultra.)PARCTM 2 archilecmre 

delivers unparalleled speed and 

pe1fo rmance. 2GB of memory give. you 

abundanton-board memo1y capacity. '~~tem 

health i. verified, locallyor remotely, \fa the 

built in diag110 tic monitor, the DM I00. Built 

in lOOba! eT fast Ethernet. fasl-\1ride. CSl-2 

interface with optional dual intemal hard 

drives, and a ho 1of 'Bu capahilili handle 

multiple user. and application effortlessly. 

Fi11afi) , a true rackmo1111t oh1llon 

that brings value to your l11ter/ !11trm1e/ 

app!icatio11s- the lntegri.t RS2 Rackmotml 

UltraSPARC 2 server. 

FM: 805-376-1001 
B-llllliJ: sule ·@iotegri .corn integrix 
hnp:J/www.int gri .com 

En er HotBYTEs No. 94 at h Ip ://www.bytc.com/holbytos/ 
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Operating Systems 

This next generation of.Java ccnnponeuts lets you better 
control events and rnanipulate data. By Piroz Mohsen i 

Glasgow Enhances JavaBeans 

...... he J.iv .ilkan~ componcn 

model h:i been one of tht: 
mo ·c succe ·sfu l cnh anee 

...... me11D>j;wah.1.S ·ecnduringin; 
hort life. Beans took Java :md it ·objc t

oricntcd princi ple- ro a highe r levd by 
introducing a con ·i rent framework in 
which Java componen t · (Be :rn~) ou ld 
intera t with e;ich other. b.sgO\ is the 

code name: for the ncxr gcnerar1on of 
JavaBean . 

Ja,·aBcarr' purpo e i. to t:l kc J:w:i ro 
rhe di rriburcd-object world where it has 
to cornpcre wi1h other componem mod
els, su has ActiveX. Therefore. cerrain 
cnhancemcms. which are c:n omp:is~c l 
in ,la$i;ow, became nccc sary. 

TI1e cu rrt!nt specifi ation o J la gow 
on i rs of rhree p,irts. The fir . 1 is an 

cxtcn ible run-rime conrni11mc111-and
·ervi cs prorocol. The second is tht!Java
Bean.~ :K.1iv.iti n fr:imcwork. The chi rd i 
a drag-and-drop ~uh ·ystc:rn. 

Bean Containers 
The: extensible rnn-rimc conminmcnr-.rn d
services protocol is a omponcnt rh:it let 
Bean learn .1ho 111thc: ir environn11.: nr :111d 
the erl'1ce. ir provide . Thi~ protocol 
add re es C\VO fundamencal i ue. re bred 
ma componcnr model. The irsr i· the 
c: ·r:i.bli. hmcnrof 3 hier:irchr r ·la tionship 
among the Bean . In a Wi ndow ·-hasc: J 
cnvironmcnr a well-defined relarionship 
exim :imong an appli :i ti on' · window . 

:\ di:i log box, for cx:1mplc, i · a child 
of :i 1113in window ol jc:ct. The ioc 11~ ior 
re ·e1v i11gevents doesn't re turn t0 the par
ent window unt il chc dialo~ box i dis
mis:.;cd. Thes· rypc:s of rel ationsh ip c:in 
and Jo c;. ist amon • Be:rns, hut no st:lll· 
d:irJ lue r:lr hi :ii arr:1ngeme111 is defined 
for them. 

Thesecondi uci rhcabili ryofacon
raincr to prm·idc ~crvi e · t<> it: compo
nent~ . A 1)11t:iine r i referred to as rhe 
e111 bcddi11g co11texl in rhe bsgow ·pc 

ifi ;l!ion. :ind i ' ·expected th.11it will pro
vide :i v.1riety of )t.: rvices ro ir· compo
nc1lls . For xample, a p:ircnr wi ndow 
may nor let n · omp 11 c;11ts c;xisroutsidc 
it · bound:inc ·. 

Coing h.Kk o our Windows envi ron
ment , c::i.ch componenr(pcrhaps:idialog 
box) has a cont:iiner. Once 3gain, Ucans 

Run-Time Arrangements 

an manage tht· rc la11onsh11 b.:rwc:en :1 

lk.111.md its cont;1ining env1ronmcnr, ur 

ocher Bean ·. 
To a com111od:11c the hicr:irchi ,1 1 

·cm rnre required 1~ ~t!.mContcx t-. 

Gl;i g 1w define · orher 1nt.:rf:ice ·. 
ja•1.J . t~<J'):,, . P.t>~l'"rn ex:Cr1i Id and 
.iava.u·. i l . [o ler ·1.ir , whichpro-

Beans can query the environment to 
discover what services are available. 

Senices 

( JavaBean ) 

Buneontext 

BeuCoatut 

JanVM 
Current JavaBeans 

New interfacesImplementation 
define child objects 
and their hierarchy. 

Gia gowestablishes a hierarchy among Bt;'.ans. so that events 

and data progress to the appropriate compon nt. 

/._ BeanContext 

Beans can "listen" 
for changes from 
"source" Beans. 

Jawa VM 
Gl11gow 

Implementation 

:ind cont..1111er (which could be Bean ) 
are c~1pable of u h intt!rnction · hm rhcrc 
is no standard me hani ·m ior doing o. 
The figure" Run-Time rrang('mcn1 ·" 
~how, the; two dil'p:t ratc relationshi p ·. 

\X1hen a wmdo\ is opent:d, the r.:spe 
rive windowmgAPIusually ret m · :1ha11
dlc or a dcscrip or for the window. Tlus 
lets ~11hsc;quc;nt operation be performed 
on th:ir window. Thi handlc-c.111.:J :.i 
BcanConrcxt in Glasgow remunology

vidc: rit e me.m~ to m:.inipul:ire a Bean by 
:i ldingdiildren w iL or to trave r~r.: through 
i · icr.1rch -. 

Tht! 111 1er:ict ion among Bean -or, 
more appropria!ely 13c.::inContr.:xt ·-is 
ba cd on .1 chcme imih r to the new 
cvr.:11t mu k l introduced 111 rhe j;l\'a De· 
1·c:lop me111 Kir (JDK) I. I. The model de

rib s 111ccr:i ti on · 111 term - of Ii rcner · 
and our e . A Bean ontt!Xt 111tercMcd 
i11 :mother Ue:rnConrcxt firs t registers 
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Core/O p er ati ng Systems I Glasgow Enhances JavaBeans 

it-elf as a listener, and sub equenrly ir's 
notified of ch:mge, by rhc . ourcc Bean· 
Concexc. 

In a-rn:il implcmem:1cion Hc:3nCon· 
text i basically ::in interface. It defines not 
on ly hie ra r hical info r 1atio11, but also 
mcchod fo r ·ervicc: di. c<wery and pro· 
vid c:r ,:i ·ili ty. :\ Be:111 u e che r,a sSff · 
•ice() and ri;::Ser·1i cef i me hod :ro 
a k a Bean ·onrc ·r .1 bc111t its ~avi ' e· and 
uses hc:m when app ro pria te. These 
methodsalsolct J:waBc·:m learn :iboutrhc: 
opcraring cnvir 1nmc:nt :iml L:I ·e :idv;in · 
rage of any crv i e. the environment 
:ilready provides. 

Handling Data 
T11c ccond p:m of Glasgow is che Java· 
Bc:ins :ictivatio11 lr:unework. Jn princi· 
pie, ic is '1milar to how helpe r :ipplic::i
tion in a browser \VOrk. When a brnwser 
receive a pie c o( l:u :1 it look. at che 
Multipurpose lntc:rnc::c /\.fail Excen i on~ 

( 1.J~t E) cypc totlctcrnunerhedarn' ~·pc. 

Thc:M lr-.t Etypew, rransrnincd. sp:mof 
che I ITIP ht~der. On e :i browser derer· 
mine rhe <lat. rrpc, 1c sear he a cable to 

·cc wh at helper app li ca rion muse be 
invoked rn decode <t nd di. play the dara. 

The activarion fr:irncwork bnngs rhis 
flexiblcc:ipabil ity to J:waBeans.The .er· 
vice · pr<t\'ideJ are carego rized ii re> the 
iollowing group ·: he dc:terminauon of 
of an :irhitr:iry data t pe, rhe encapsll l:i
cion of :icces · to the dara, rhc di ovc:ry 
of available ope ra tion on rh c d:ita and 
the insranriarion of :in objcet (Bt!an) that 
perform rhe ch:sir ·d opc::ration on dara. 

1\ Da 1. aHandl •) r is an objecr rhar acts 
as the lll;\in interface bc:f'.vcc:n :in arhitrarr 
piece of d:ica :ind :i licm wishing to 1 c 
the :ic1iva1ion framework. Ou t<l v1;: ;> 

i an objc r rh<tt conr:iins boch thc d:ita 
<tnd the •l l~I E t)'pe of the data. A Co rn 
1 ar di-' a :i is :i mapping ecween the oper· 
ation :l\'aibble on adaca rypc :i nd a sc: rie 
of Con11<1 ·1d01J je:, 1. h:it implt!ment che 
opc:racions. 

The {i ure ''Dealing with O:ira" . how. 

:i rypic11l 11 sagr.: scc:1111rio . A Item ob1ect 
h:is :i pir.:i:c o( d:ica (the Da :aso..,rce),a.nd 
it u 'es che a ri\'arion framework 10 dctl·r
mine wh;it ro do with hat bta. 

Drag and Drop 
The l:l. t p:trt of las ow introduce· 11 
drag·and-drop (D&D) , 11b ')"Stt::m, some· 
rhing long desired hy (; I developer . 
Enhancement~ to the Java Foundation 

l :is~c:s (J l"C) pro idea tandard method 
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Dealing with Data 

lheDllalf••••
lllfPlmo..-.. 
direct ICCID ID 
thcl.e.tlrNnl. 

-p···· 
( Cleat 

0 Client niquests data through the 
fntmeworil Interface. 

$ DabHandler UMS Jnfonn1tion 
encapsulated la the DataSoun:e obfect 
to detennine the data type. 

@) By request of the dlent, the 
DataHandler searches tlte CommandM1p 
far I eorrm.ad object (Bein) thlt CID 

pn>CISI the dlta. 

.... 
Dltaffandler

• •
1~- 1 

The activation framework lets objects 

transparently recognize and process data. 

0 The DataHmdltr inwkts the proper 
Belfl. 

0 The Bean obtainl the data from the 
DataSoun:e, proceues It, md rw u111 It to 
the Dltatlandler. 

0 The dlbl 11fonmded to tlle cliut. 

for performing D&D in ch c: j .:tv..1 c::nvi 
ronmem. This let. lkm ·based app lica
ions integr.:ttc 11i ely imo cn\'ironmcnrs 

where D&D opcracions :ire supported. 
For CX•lll lple, }' OU cou ld drop an object 
from Open Loo · in to, Bean. 

The D& D mcc.:h:uu m 1· an cxccn ion 
of thc Uniform Data Tran fer :Vic: h:ini~m 
imroduccd in JDK 1.1. Its goal- .arc two· 
ol I. The ii rst i$ to keep the irnplemen· 

t. rion pbciorm·indepcndent. Thi · is po, · 
-ibl becau c rhe mech:ini · m use::!> the 
Ab, rrncc \X'indowTool kit (:\\Vf) and j f ., 
which :i re :ilrc::idy $t:llld :lrdizcd among 
different J;i1·a implemcnmcions.The sec· 
ond goal i ro provide inccgrario \virh 
pl:i tf 1rm-clcpcndc:n1 n.; u fa iltuc. . F{r 
c::x:inq lc. chi · me an porc nr ially you 
could dr.lg ;md dr pan OU·. object onm 
a Bean as if it were :i n:icive OU: obiect. 

All ll · I) o pc:: r:icion ' can be managed 
ha~ctl on J. erie of di scin race of the 
ob1e t · involved. A ingk Drag Source 
and one or more Drop T.1rg1::rs must exist, 
:ind all c:ou ld he Bi::ans. The usage of ter· 
miuology u ha Drag ourcc and Drop 
Tar{!e points to a fom1li.ir n:iming con
vcnrion a ·soci;itc:d wi t. the new c.-\•t::nt 
model m JDK I. I. 

In fa ct, rhe D Dopcr:ition is \'c.-rysim· 
ilar o wh:it h;ippi::ns<luring an evenr. The 
r: ,-~g ~.:i u 1 ce cla ' defme chc re p nsi
hi liue of che ou rce (rhe objecr initi;-i ting 
the o pcrnnon). Drop' <l • ~ d<xs thl'. 
amc or the rec ipient objc rof the opcr

arion. Boch objr.: cs :ii <i h:ivc :i I i~ tcncr 
p1c:cc •01agS .1.. r ce_is:e er and c-.:.:; 
1 a ~ get i s t e ne r 1 cbacl i ren, rocvcnts 
lire Iby rhcir -ountc rp:irrobjc :t. Cnll r. ·. 
civdy. th csc cl)mponen t~arc :ible to com
plete thc D& D operation ind standarJ 
platform ·rn dcpendent manner. 

While Gia. gow consi, ts of only rl rec 
cnhan ·t·mcntl; to j ;ll':ilk:ins. rhcr :ire ,·cry 
s ih'lt ificantcmc:~ . The run -nmc: extensions 
:11!0 , the Cl n cruetion of hierar ·hies o f 
objects, which 1 cm 1al in for wJrdinr, 
:ipplic:irion c:vc:nrs. The :icriv:irion ir:imc· 
work provide · ;m infr:isrrucru rc where 
Beans-and fu mre applications - .:an 
tran parcncl)' hand le diver e t~· pe ' of 
dara. La r bur nor lease D&D lees sc r 
~im pl y drag in for m:i rion :iround the 
· recn wherever the: · nc:c::J it. Iii 

l'im~ Nfohseni isc()1111thoro(JavaBean Dt:vd · 
opcr'~ G11iJe (Ml."'T Boo~s. 1997). )vu ca11 

rt!ac/J him at mohse nl @lnamo.com. 

http:lnamo.com
http:fom1li.ir
http:eorrm.ad


Networks 

'om pared to other remote-procedure-c ii mecha11is111s Ri ff offers 
new features thanks to tight integration with Java. By Paul Clip 

Java's Object-Oriented Communications 
..111111... :wa r~mote me rhod im·oca· 

ri un (R 11), imroduced 1n the 
J.1,·a Dcn:lopmc:nr Kit (JDK) 

....... 1.1 i a p wcriul mcch. nism 
thatcn:iblcs flexible and calable d1stnb · 
uted communic:l tions :imong Java pro· 
ram ·. La t month I ..:ovc rcd the i n~ and 

l>\ I ' of nor. the I memer Jnreropcrahlc
Olrn Protocol chi\r · RB:\ obj ct rcq 1cst 
I rokt:rs u. c to ommunicare wirh each 
orhl"r. Thi~ month I forn~ on R~ll. pay
ing particular an llllOll w.J.1va's Rcmore 
Mcrhnd Protocol (JRMP). its lo c. t .:quiv
alem tu llOP. 

Un like CORBA, which i :1 progr:im
ming-lan.c;uagc-nemral ar hiteC1un: R.\.11 
1~ tb;igncd exdu ivcly for J:wa. re;1rcJ 
br J:~ :-:tS 1Ft, us :iim i~ role Java program~ 
invo ·e remoce mcdlllds 111 :i implc and 
n.1111ral way whi le en. 11n11g ic n:nu ins 
I owcrful cnoui;h w handlccompll'x dt .. 
u ibmed y tcm . In :-:tddi rion to pa· ing 
object d:l t:i back and fo r h bcrwcc:n cl i
c:nn. :m i server.. can pa · obj t"Ct im· 
plc n1c: m:nions a r<>ss sy rem boundarie . 
TI1us a serl'c:r ~:in c:nd an objc r for li
en · i le exec trion..rnd .l cl ient, pcrhap~ 
,,·1~hini; ro 1:ikc. dv:mra c oigre.1 rc1· um· 

unn power. c.111 up lo:id r bje rs ro a 
Trver ( r exec ucio1:. 

Bur l 11.H h<1 more leather. 111 11s :ip: 
Ir porr a Ii ·rr ibmcd garbage collecro r, 
prc:,·ervc , J;wa s rron~ ccuriiy fearun ·, 
and t:ikes .1 d Y :intag~· of J:w;i' mu lri
tbrcadcd n:Hurc fo r the enh. n c.:d t:on
cmrmr proccs ing of req11e ·1-. Furcher· 
mon:, irmak ·~goodu cotJava sOb1rcr 
cn.111'1.atwn m . end ohjc:ct :i TO ·s sy:

tems wichou 1 rc:~orting rn morc: complex 
encoding scheme , J~ found in COIUIA. 

The RMI Layers 
The figure :ibove , how~ R.\-11' layered 
;,.t rucru re. An invuc:mon appc:ars tot r:l\' · 

d bcrwrcn diem aod l'1vrr, buc in real
iry ir pas c hrough he R..\.11 " r:lck" on 
b th ~y ·rem ·. All remote ohjcns (i.e . oh

jcc · who. c mcrhods can be ren1mcly in
\'Oked) :-:t rc rep resented by rnb · 0 11 rbe 
dien t ide ::ind I · ·kr:lcron · on the erv
cr idc.. with orher remote-pro cdu rc
c:lll (RP ') · ·1cm thi layer is respon
tb le for r Mr hal ing method argumems 

RMI Architecture 


..... 1.ogjcal method 

... lllYocatioa path 

he ncrwork protocols th:1t proYidc: rl e 
!l ·rua l omnmnicarion mccl :111ism bc:
rwcc n ~r tern . Thi larer er up, man
age. , .ind monitor' connection • incl ud
ing Ii rcning for arid 111i11aring them. 

i\ hig di fcrcncc be wren RJ\11 :md Mh· 

Remote Reference Remote Reference 

Phyalc1I method 
lnW'OCrion path 

The RMI layers abstract invocation calls, hiding 

the low-level transport mechanism. 

a11d return v.llucs inro a onnat ~ u 11: 1l lc 
fo r endin betwcc:n r ·rem . For RMI 
rh:ir forn .Hi~ Obie t cria liz:ition. Only 
rc.>tnott: obje ' t :uc pa cd by refere nce ; 
all other o 1ects arc p:1ssed by copy. 

The Remo c Rcferen ·c l.tyc: r handle · 
the bch:i\'im nf rcm0te objects and m:m
.1gc~ the: Tr:11 1 rt layer. Ir · !3 : ts Cll pro
vide variou · t ypcs of mcd10d invocacion 
re lievmg rub and skclc:ron · from deal
ing wirh rhe ·c compll'X itic ,. The <m lr 
type rhJt 1~ c rrc:ntly prov1 cd 1 poim· 
to·poim. where unc obiccr i11vok ·s ;111

ocbcr's mcrhod. 
The Transporr h1ycr deal di rectl pvith 

t: r RPC ·y rems 1s dy11. m1 class loadtw>. 
Thi mcchani m lcr bent !lnd er,· crs 
l ad cbssc:s over a ncrwork during run 
ri me. D>•nami c!Jsi. lo:iding download 
1101 on l · remote ob jecr b~. es hut :ilso 
, mb . ~ kelt"tons, :ind cla , cs 11 ed :is pa· 
r;lmc er -, a wel l:\$ n:n1m \·a lucs 111 re
morc mcrh d Ill\' ltton~. For example, 
when :i client rccc.> i\'eS an object of a la 
ior which it h:i~ no im p! mcnrauon, it c::in 
download the I·. "s byrccod d. nami
C.lll)' ( t~' picall y from che l>:im c: server) . 

' in e . e urity ts a ma1 r con rrn. R.\.t l 
uses the nngem app let ~ccu r i ry man· 

ion for R.\.11 -emble<l applcr 

http:cn.111'1.at


Core/Networks Java's Ob jec t-O rien ted Communica t ions 

and provides its own security rnanagc:r 
for app lications. If no security manager 
is <lefined,R.\n<loe nottoadctassesfrom 
net\vork sources at all. 

Garb::1gc c()llectiun, and fr..:edom from 
the memory-allocation woe:. thar it pro· 
vides, i one: ()fJ:iv:l.'s rrengths. R.\.ll im
plemems a distr ibuted reference-count
ing garbage collcctor to kc:ep track of 
remote objects. :b the first reference to 

a rem ote: obje t enters a ysrem, a call i 
m;idc back to that object' ·crvcr to indi
cate that the object i · in use, <>rrefere11ced. 
When the la t reference to the: object is 
disc.1rcbl, an 1111refere11ced message is sent 
to the server, which can then safdy g:ir· 
bage- olk t the ohject (;is urning there 
are no other 011tst:m<ling references to it). 

To deal with prohlemssuchascrashcd 
cl ients and network partition , each rc: 
mocc: object is "leased" h)' cl ients from 
irs server. Clic:nrs must periodi .1 11 ~· re
new their leases wi th a server, which 

mightotherwise assume that a cli i:nris no 
longer usi ng an object. 

JRMP 
The Transport larer employs JR.M P al ·o 
known as che RMJ \Vire Protocol, ro end 
merhod itwocations an<l associared pa
rameter · and ro return values :ind ex
ceptions from one Java \·irn1al machine 
(JVM) co <rnorhcr. JRMJ> is a simple pro
rocolconsisting of fivi: me ages, plus an 
extra five for multiplexing flow control. 

i\11 JRlvtl' e sions consi t of :t hc:adc:r 
followed by one or more messages. The 
header contains just che ASCII codes for 
the: character ]RAH, rhe protocol version, 
and rhe" ubprotocol" w he used. There 
arc rlucc ·11bprotocol : S i ng 1eOp Pro
;.. ~0 1 , s-.. earrPrctcccl ,:rnd M11l·.i 
p"e ·D r ::itocol. S· n l eOpP otnr.ol. ig· 
nifies that on Ir one mes~:igc fo llows <l 

header hefori: the end of a se sion (i.e., 
the: co1111i:ction doses). ::: ·. n>,~ 111 P r::i t o 
col :md Mul I µle:-.P r ornc:i l c.anuans
fcr one or more message . The latte r is 
used when multi plexing c.1lls frorn both 
die tit an d server on a single socket. as 
de cribcd below. 

Communicating cl1enrs and serve rs 
rrpically each open a socket ro the mh· 
er (i.e.• both systems contiecr and li sten 
forconnecrions).Thecliem' ·socket typ
ical! y invoke · methods on si:rvcr·side ob· 
jeers. and the server's socker calls clienr
side objects (t:.g., cam acks}. The figu re 
aboYc: -hows a hypo thetical SU- e<1n· 
Pr o co I siruarion. The client semlHhc 
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Java's Remote Method Protocol (JRMP) Messages 

JRMP enables bidirectional communications 
between client and server. 

{, ,1 l i mc:s:->age ro invoke a er\'erobjcct"s 
mc th1) d; rbe serYer then i11vokc thi~ 

method ;md replies \\~th :t Re tL.. rr co11tain· 
ing any results. Assuming that a rcmot<' 
object is returned the d iem then send~ a 
Dgc AC''· message to let the.- ~crYc:r\ gar· 
bage col lector know that ir has rccci,·ed 
the remote object. On anorhcr socket, the 
server sends a Ping to fin d out whet her 
the client i al ive, which replies wit h a 
P·: r1 .-\c ~ . 

Default ::1ppler security rcsrric rions 
dc:ny app lets the right ro op..:n socket~ 
back co any crver other than their orig
inating host; they al o bloc · anyattempt 
to Ii rcn for socket connections. This be · 
ing rhe asc. how doclic:nts listen forserv· 
er connection ·? 

Enterthi: Multi p I cxF re··. ~1 ·u I an Iits 
i;roup of fi \·e me.sages: ·~!~·!? 1. ::1 n. ~ . 

Clcse/\(k , Reu u st :ind i ra n smi t. 

Tht'. )" :illow client and ervcr to simul:m.· 
rhi: S;.rca11Dro:o co1' ·two-w:iy commu
nicarion using a singh: socker. l111he cur· 
ccnr implementation, up to l' r, Yi rt u:il 
connections c:in be opi:11ed, each tden ci · 
fic:d hy a un ique ID. 

llnfommatdy, connc:cting \'ia ::1 ~<><:k 
ct hack to the ·en·cr 1s not .1lw;1ys pos.si· 
hie for app lets runni ng behind firewalls 
(e.g.. on a corpor.ltc inrr:inet), wl ich typ
ica lly li lock any :tttc:mpt w opc:11a sock
c:r hack ro the: Internet. Should it fai l rn 
open .1 connection, an R,\U client wraps 
its mcrhod inrnc:irion inside the hody of 

;m HT rP request (which is rhc protocol 
hrow ers use ro cornnmnicate wit h \'Veb 
cn·ers). ~md the RMI :;e rvcr~mls :my ri:
·ults a~ an HTT P re.: ponse. 
Thi~ workaround i · a smart ·olurion, 

srncc H1TP i ·a firewall-trusted prurocol. 
Sri II, pe rformance t:1ke a hit due co the 
time 11ec:<led to com'crt me sage, to HTrP 
reque !". In addition, no multiplexing 
of invocation can be accomplished, he
came keeping the co1111ect1on open be
twc:c:n clii:nc and server is nor part oi 
HTIP 1.0. The primary rea,1111 for ~ i n 
4 l ef.1.>i>r ot1iC, · ·s exi ·rc ni.:c 1s co l"ll '11'· 
. ulatc: R.\11 through HTTP. 

The Future of RMI 
Rl\·11 cxtl·nd. Java\ strengths into the 
realm <Jf d1 -crihu tc.:J srscems. In rhc: fu· 
mre, we can 1:xpecr to ce R.\ll ofter rcpli
i.:atcd method invoc;;1tio11 and pos~ibly 
transport la~· cr!' othc:r than TC P/ II'. 

RMI has been criticizc:d for iL bck ul 
111teroperabiliry with ORB:\. To addre ' 
this,.JavaSofr i implementing a subsero 
R1\'11 on top of HOP, enabling Java pro
grams ro a ce:s CORR1\ ohjects vi:i Ri\·11. 
11 · ~ .tl,o wurkmg to 111corporate R~.u ·~ 

fearmes inro llOP. Marbe RMI will in
deed become the fmme ofobject-orient
ed co111muni\:.1tmns. Ill 

f\wl Clip is a,latw-cr.rtific.f co11; 11/11111t work

mg at Sapie111 Cnrp. i11 San Fra11c1$CO. You cmr 
n:11c/J /um at paul@cllp.org . 

mailto:paul@cllp.org


CPUs 

Motorola's latest RISC processor is small yet it delivers big 
computing power. By Bill Moyer a11d John Arends 

RISC Gets Small 

artery li fe hasbec<mic ;1 nujor 
compcriri \·c force in hand
held computing products 
perhaps a imporranrn a low 

weight and a small form focror. Motoro
la's newe t .n-bit offering, rhc M ·ore 
IUSC processor, cargets c st-sen ·iti,·c 
embedded control applications that 
demand high performance yer mu t on· 
s 1me little power. :\1Core procc:ssors min
imizc powcrconsumprion b)•combining 
a fullysrattc C ·IOS dc:sign wirh low-volr· 
a e operation. Initial versions oi the chip 
uperare at 1.8 volrs feature sever:il low
powc:r operating modes, and provide 
d)'n.lmic powc:r management. These 
capabilities make tlic MCorc.: ideal forbnt
rery-operaccd porrable product ' . 

MCon:· fir ·r production ver ·ion is 
implemenred in a 0.36-micron, rripk--lcv
cl-mec:ll static CMO proce · . The rcsulr 
is an 80.000-transistor CPU that oc upie 
just 2.2 mm1 of die. t-.'1Core produ t 
cvme in low· o ·r pla tic ball grid array 
(PBGA) n<l thin quad flat pack (TQFP) 
versions rhar po rt JOO to 200 pins, 
depending upon rhcapplicarion. The JO\ 
pin count c:l iminatcs add itional ignal 
line from a product's design, thereby 
reducing irs size and cosr. 

Processor Architecture 
The M<.:orc proccsS-Or core i divided imo 
a data-path section and a i.:onrrol section. 
The dam-path ecrion consisrs oi 50 oou 
rr::msi rors while the.: onrrol ccrion uses 
rhc rema ining 30.000 rransi tors for 
c.:ontrol c:i n;uitry and clocking. The data
path sectio n con ists of ;i program 
counrer unit, an execmion unit, a regi • 
rer 1lc unit," memory interface unit, and 
a ha rdware acce lerator intc.:rfocc (H.Al) 
unir, as shown in the figure" M o re 
1v1icroarchirecrure." The comrol seccion 
m;magcs the overaJJ sequencing and coor
lin:irion of the cxccution units and inter
faces . Addition:il logic in the bra-path 

scc.:tion minimizes power con umptton 
by auroma1ic·.ilty powc:ringdo\m unu cd 
inrcrnal funcr ion uni1 on a clock-br
clock hasis. Doze:, Wait, and Stop powe r
con ervatton modes provi de compre-

MCore Microarclitecbwe 

reduces cxccuri in rime for oper.uions 
with small multiplier va l ue~. The divide 
instruction also offer minimized exec.:u
tion riming. 

The program ounter unir has a dedi-

J 

~ ~I .-1-=-iata-lu·'"*t-=-rat-tor...., 

I•.. .... .... .. 

This processor offers performance features such as hardware 

multiply/divide and registers for low-latency interrupt handling. 

hensi\'e sy rem power man:igc.:rnem. 
The execurion unit contain :i '2-bit 

nrithmcric logic unit (ALU), a 32-bit sin
gle-cycle barrel ·hifrer, a multiply/di\'ide 
unit, a finJ -first-one unit (a prioriry 
encoder), and re ult-fced-forw:ird hard
ware. All arirhmcric and logic operations 
execute in a ~ingle cycle. The exceprions 
10 this ru le are, of co urse, the: multiply 
and divide ope ration-. The mu lriply 
insrrucrioa use a modified Booth ·s algu
r i th m with c::irly-om capabi liry rha1 

i.:arcd program- uunter incrcmentcr and 
a dedirnred br:rnch aJJrcss :iddcr that 
minimize the execurion time n:<}uired to 

deal with a cbange in program flow. 
Bran h ta rget ad.Ire c arc calculated 
in parallel with the: branch in rruction 
dc:c:udc and branch condirion check ing. 
Thus, a con di tional branch cxecures in 
only rwo cloi.:k cycles, while.: branches not 
rakcn cxecuce in one. 

Memory lond and store operation cxc
t:utc.: in two dock cycles, where one C)'clc 
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add a caled di pla ement to a ba e 
a ldrc.: pointcrva.lue:rnd the ccondcy·le 
perform the 1nemor, a ce . Load and 
Srore lultiple Regisrer insm1crions allow 
low-overhead register fde :wc<tnd r store 
operation .Thc:sc: in.structi1 nse ecute in 
( I) dock cycle , where i the num
ber of register ro transfer. The memory 
i.nrerfaceunit provides a full 32-bita ldrc. · 
bu anda32-bitdarab1 ·,along''~tha c:. 
attribute indicators for tr:m. fer of in ·1ru 

tions and data operand . The memory 
interface unit monirors these: :mributc:s 
alon with rh c logical a<ldrc: · to provide 
memory protection. 

MCore Registers 

memory requirements. While .\.t 'ore i · 
a 32-bit lo::id/storc: RI ar hitecmre, it 
adopt a compa t 16-bir fixed- le ngth 
instru tion form:ll. Benchmark re ulrs 
on a variety o application t:i~k in<li· 
are that rh e code den ir~· of.\.! ·o re 

prog ram i higher than man)' : I 
de ·ign-, in ·pi re: of the fixed -length 
instmction~. "hc: high od densicy low
er :'Ill embedded produ r' · co r. incc 
rhc mo r ex pen ivc parrs of . desi •11 :ire 
memory. The 16-bit insr rucnon :ilrn 
rt:du e the amount of fetch tra({j on an 
cxrcrnal bu furrhcr rcdu · ing powc:r 
on 11mption. Fin :illy, the in tru lion 

RO ISP! 
R1 
R2 
R3 
R4 
RS 
R6 
R7 
RS 
R9 

RIO 
RU 
Rl2 
R13 
Rl4 
RIS 

-:: .... .i ..,L.! " 
RO ISPI 

RI 
R2 
R3 
R4 
RS 
R6 
R7 
RS 
R9 

RIO 
Rll 
R12 
Rl3 
R14 
RIS-

Used by the OS 
and exc:.ption handlers 

., ,. ,Hl·f { ooit ... -- • ;1 i!:T:l 
.. 

PSR 
VBR 
EPSR 
FPSR 
EPC 
FPC 
sso 
SSI 
SS2 
SS3 
SS4 
CCR 
GSR 

Program counter 

The alternate register fil e provides for low-overhead context 

switching in real-time processing. 

Can be l'U4lfVtd for use 
by lntemipt handlers 

MCore ha ixrccn 32-bi t gc;neral 
purpo c rcgi tcr . Progr:i m opera1ing 1n 
thechip's . upervi.ormodeha eac c to 
a econd e1 of sLxreen 32-bir regi rcr · 
which norm.-illy ·ervc.sas an. ltc:rna1c: rc:g
isrer file. The: register file un it comain 
b-Othrhc: 16·entr>·generalregi tcr 1leand 
the alrernate register file plu 13 ~t:i
cu control regi rcr avai lab le to supervi
sor software. 

Throughput Optimization 
y tem co c and power con umption 

are [rongl>• affe red by an application· 
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' 1d1h keep · - rem per orman c high 
even when a de ign u c 16-hit memory 
co mi nimize co 

For ernhc:<l <l cd appli acions cha t 
requ ir·c real-time proces ing MCorc pro
vide an exception mcchani:m h:n is 
both flc:xi hle :md fa t. Excep t ion pro
ces~in u es an exception \·eccor table (a 
t:ible of .32-bir pointers) ,\nd a ct ofmter
nal hadow rcgi tcr w tr:in ·fer onrrol 
to an cxcc:p ion hand ler. ;..1core use :i 

rdoc::ltableve ronable d1acconcai 11 12 • 
ex eption vector . For e ·rcrnal lcvice · 
that don't provide: :in interrupt vc:cror 

:in autovc:ctor (default vecror) capabili
f}' i provided. 

Kore: proce so r ·uppon two inde
pendent inrcrrup r requests: :i norm:i l 
interrup t and a highcr-prroriry fo tinter
rupt. The: fast intc:rru pt rc:quc: · t uses :l 

dedica ted et of hado1 regi rcr chac 
eliminates having to prcsccve the pro
cc or'. conrexr on chc: sta k before the 
interntpt handler cxttute:. Soft1 are an 
re erl'c che alternate regi rer file for 
exclu ·ive u ·c by inrcrrn pt h;mcilcrs. This 
c:nahlcs support of cx trc:me ly IO\ -laten
q · inrerrupt , and ir m;ikc rcnl-rimc pro-
c ing po iblc. 

M 'ore's h:i rdw::ire :1 celer:11or inter
focc s 1pr oris tightly coupled hardware 
functio n block rhar ex rcnd the M 'ore 
architecture. For flcxibi licy, the in tc:rfucc: 
i~ ge neri in n::i tu rc :ind makes few 
a umpri n aboutthc acrunl pr c ing 
bcin •a ·le rated. The H AI 01 crates i11de
pcmlc111ly of rhe memory and peripher
:il interface to allO\ overlapped exccu
uon. Abase ct of in mtction primi tive 
allows rhc e ·pli it transfe r of opcrands 
and instructions to, nJ from exccrn:ll 
fu11 rion blo ks. Hardware hand ha king 
can conrrol the rare of the in rrucrion and 
dat;i tr:m c:r . The function blocks arc 
r:11l11n:d w boost proce 111g for appl ica
ticm·s1 eci 1c purpo e . For example, uch 
.t block nugh racr a a DSP arithmetic unir 
or a graphi · :iccclcrator· .mo ht:r blo k 
might han li e: spc:edi pr e~ ing or hand
writing recognition. 

Small Die, Big Performance 
Initial M ·ore procc: sor u. e ·upply volt
age r:rnging from l.R to .6 \"OI . The 
chip perace ac 50 .\.!Hz. The·' eda te" 
do k rate dramatical!)' lower power 
on ·umpcion-criti :ii for a hand-held 

dc:v 1cc:. At O 11-lz, .\.t ore dc:l ivcr 4 
Dhrys1one 2. 1 MIP yer on ume only 
lO. milliwans. The inexpensive packag
ing, uppon for 16-bir memory de,·icc , 
and Im power consumption, combined 
with l11gh performan e ma ·e the: .\11~ore 

proce or anraccive for rhe co t - en t· 
rive con ·umc r and embedded- ontrol 
markc:ts. lt ::i l o provid ~ . migration path 
f r exis ting 8-bic and I 6·bit controller 
applications. m 

Bill Moyer (blllm@sa ndbox.sps. mot.co m) 

isa principalarchitect and systems de.ig11erior 
Afotorola.)olm Arr11ds (Joh n_arends em al I 

.sp s. mo t.com) has worked on Motorola 's 
RJ •protes.sorde..<igm m:d implemt•111111ions. 



Okay. 11ere ·s a test Wn1ch would you rat lier · ave - a 
general purpose microprocessor hat runs Windows ? Or a 
W ndows Microprocessor? 

w a ·s t '1e d i e·ence? The W 1nC 1p c 5 ·~ oy ln tegra· ed 
Device Tecnno1ogy, was born a ~d bred w ith a pure-ano

s111pl RISC a ct11 ecture op tirn1zeo spec1 f ical ~; 
for 1/i/1ndows desk op ancl mobile appll:;at10 s. 

lnsteaCI of flabby, wasted logi:;, IDT W1nC 'P C6 is 
ou1g1ng with muscular Level One cache to accel· 

M crosorr erare he mos or en-use{! 1 )Slructions. So IDT 
W1ndows95 W1n011p C de! 1ers 2CO Hz MMx- porformance 
rur• ng Wmdows software - at a fra..'iion of the circuitry, po·wer. 
eat and cost 01 Pent1um"-class general purJ)Ose pro:;essors. 

That brings your 180 MHz and 200 MHz desktops 
down mto he sub-$1000 range . An pu s your 
notebooks hou rs a· ead o e cor pa 1:ion. 

Al l on the Socr<e 7 I·, as rucl ·re . All 100% appli· 
cations compatiole w i h Pe 1um w1 • MMX 
Tee nology. 1croso t• Cer ifieo for \l\1indows 95 . 
And XXCAL Platinum Certified or comoatibili cy w1 h o her 

a1or x86 ooerating sys·ems, network envi onme s and 
software applrcal!ons. 

So, w 1ch processor woulo you r·a1her 'ave? For today 's 
value-conscious business an home markets. the Windo ·is 
Mlcroprocesso IS a better answer. To learn more vis1 
www.wlnchlp.com 

,,,......, ., '· 
-, . j~ , ·~ ,. fl '":t·~.~ 1w1••0-1? ·uiR;t't.'n:x:w10.r,.r1JS;~,,. 'li'rO ..M Smal19r d.a a'Ba n1€am ;wer orc.c•;C11on .\'r(;rc 'J6 V.X:•e• /100 lrw TQ'C rt r))' 

.. t 3Qware I"" llur!.i!e-- vt d1t: ~rn.1 .~'lltJ~::ri::w~bq pe~i-vricc ·~ ,,..,. Pe11vr "'nr cost, lower pow€ .. ccnsurr D'.11 "' ond 'h3r ctners. e~1arolr·;i Nlltt-"1 t le ro1 
>IMX - .. .. · "'.J: /JJ.I K&;so:i C11.xii " ,\K tl d~ "IPil c -~--T le Jsers =ent,ur--ctd:..= 11 :r~cr:i~e:.:i.:.·~ ~o 

Enter HoiBYTEs o. 11 7 at ht p ://www.byte.com/hotb-f1es/ 

www.byte.com/hotb-f1es
http:www.wlnchlp.com


The greatest composit ions in history 

were created with reusable objects. 


As more new users line up for ccess to enterprise ca a. 

yo 'r the one who has to wrrle t applications that make 

everything simple and strll work in perfect "armo •Y· So yoJ°re looking 

for a smarter solu on. One t at o e s comporent architect re .01c 

that leverages what you've already developed. And one ha 'II let you 

build custom in ranct apps wrth small, discrete COM objects you can 

use again a d again with powerii I res Its. 

Attachmate~ a d EXTRA! Objects SDK are right rn •une th you. Our 

·hree-day Q ic~S·art Consulting program backs you uo with experts 

who come to you. And we offe an an. ual support plan ·a1lored ·o the 

uni~uc needs of developers. 

In the age of the ln·erneL cou,.,t on Attac Mate for the leading e~:er

p11se dcvelopMent platfo-ms and web-to ost solutions. o lcar'f' l""lorc. 
ask for the EXTRA! Objects Arch .ect re Technology Profle. for an 

online demo and to qu lify for a free eval cooy . ..,, us a 
www.attachmate .com/ad/byt.htm or call 1-800-426-6283. ~,..1~~v 

Compose your 


intranet solutions 


the same way. 


And start integrating 


mission-critical 


mainframe data faster 

t

than you can say 


EXTRA! Objects . 


)'1' ,.n . .,•, •' • (.,b7'C.'l"C' o\f ,,,.-n 'IW~ 6':.&J'Tt...., irT! J. • 1 • \•-. .-,,1--.1 ~.,. ........... -. ~ 1 i..~·· ti• 

.1.:-:,.,. . 11·~~,.,,~·i:~'"''""-'"'''A • ":'< Attachmate~ 
110..'7 

www.attachmate.com/ad/byt.htm


Programming 

A look at several ba,ic tric/,_· nece sary to write application
caliber programs 11si11g JW'J ·cript. By Bob fi'iesenhalm 

Writing JavaScript Applications 
n Sep1embcr 12, 19 97 . :in 
indu H) ncw ·papcrrcportc<l 
that }\·Ii ·rosoft is givi ng_l;t\'a 
ap1 let. rhc oor" on irs Web 

trc. CleJrl~· somt:thing is ..tfo<H .1t rhc 
ompany rhat c<ircd enough abom Jw~t 

to write i~ own J;wa inrcrp rcrcr r:irhcr 
rlt.111 u· c: Olle Ii en e<l fr m . u n. Some: 
rc:pon;; have ic rha1 rhi: ·· merhin~( is 
Java ripr. For mo r ~ · cb brow·. er ll e , 
ja \' .1 cripr lo;id • ;i rer. run.· fosrcr. ;ind 
pro<lu esp::igesth:itnrcmorc ·'Wc -l ike" 
rh.111 equivJ..l erir J:iv:i :ipple~. 

Tradirionally.]<wa ha been ecn :l the 
l:ingungc fo r writi ng hro w cr· ba r d 
~ippli ·uions. However,J:iv:tSc:riprimpl ·
mcnrations haver a hed a levelof ~ophi ·
ric arion :ind ·rabiliry ·o th<tr Java cripr 
can be used rn write 11 chtl app lirnrions. 
'i n c Java cri pt i · mu ch more close ly 

wc<l<li:<l 10 tlie f:thni.: ot t he hrow~ ·r, 
app licarion can be wrinen 111 fewer li ne~ 
of code. This ·mallcr codc foorprinrrnn
s111m:~ le. " pro c:s~ing pow -r and f ·wcr 
network re: ourcc~ 1h:111 lav.1. 

JavaScript Basics 
Wh:iri, meanr by the term "applicarion ?" 
ror rh · purpose of I hi~ :irti le, .10 applt 
';\111>n I!> o<lc: rh:u c:xc:.::u1c: in the ·lil·n t 

and l' Jtab lc :tlcul,ui n. pre enration. 
m:mip11larion, and ·a\·ing ofrcsult, (w1rh 
mmi m:i l intcr.u:tion) ro ,1 sen·cr. An appli
cat ion Ill<!)' m:.111 1pu l.tte Cllmplex d.1t:1 
. n-uctur·e · and <lispl:t ~ multiple aci:m ui 
011 pur wirhom n:qucsring rlC \\ page 
from rh c sc rve r. 

j:n-a Crt pt prov1 le: nuny CJp:1b1l1tie" 
that arc u efu l to upporrbrow cr-b<rcd 
.1pplic.:.mon". The inc.:111 le: 

• genc:r:il -purposc compu r ;it ion~ 

• gc11e r:1l -purposc: J.11a ,.1mc1 ire:" 

( trings :ura ._ :inJ h.u.hc ·) 


• d~·nam i c HT IL-b;m·d 

·ontcnt gencr:Jtcd on the lly 


• darn loadc:d a j arnScript 
• inrcrval timers 

me rh:ll .JJ\ .l Cf!J I doc: 111>1 prnvidi: 
any support tor grJph1~ a1 .1: I i t ic::. 
b >'ond those pro\•id d by HT.\! I.. · ri1 i~ t ~ 

.1 kl.'y poinr : J:wa ri pr m1i-t k\'.;r~l)!t: 
1hcc:ip:ibili1ic:.,of th· hrow i::r .md HI \II 
tu d1"p!Jr .:outelll'. Ll1c:r dun .1 iew di ;1
log·hox htncrio11 ·,Java cnpt prO\ 1Je ~ 

nn dirccr d1~pl.1y apabil i ic:' 

hr(1w~c.: r nh1ec1 model , and rhcrc·s n pro
1c:c1ion irom external m.m ip11lation by 
th browser. Un i ii rc:ccntly, J.1va · cri pr 
lackl'<l.1 tan<lard., whi h re. ulted in ~orne 

implc1 lt'nt.IC ion of pat hy yualit)'. r<ir
llmar ·ly. rhi' j, chanj?ing: The Euro e:.rn 
Compu te r i\1:muf,1 ·rurcrs J\ ·o talion 
ha dt'\ d opt:J ,1 spt:cific:.1t10 11 .or J;i,·a-

Maintaining aJavaScript Application's State 


Floating window 

@ 
Ir ..., -.o - @
I -

.... fnl 
[ Write I Call event 

} KTML e h ndl r@) 

' fn2 • "~ 
l '-jl ' ~ 

C II event 
handler'n3 \ I 

I@I 
I -~ 

Source window Child window 

KTML 
and fn 
functlo 
application's internal state, 

window 

fnl(), 
child 
appDca 

0 Function fnlll 
wrttei HTML Into 
adjacent frame (chlld 
window) and floating 
window. 

@ The HTML written 
Into these windows 
register fn211 and 
fn3() as eYent 
handJers. 

@ lber Interacts with 
elements that cause fn211 
311 to be executed. These 
ns modify the 

which Is stored In tbe source 

OFn2() and fn3() execute 
which updates the two 

windows to reflect the 
lion's current state. 

You can store application fu ncti ons and 1>rc crve 

vari abl<:s in a window with ta l ie cont ent. 

Ja :1 crt p 1 no p:m.icc:J. Ir h.h ·h,u 
:1 rcri ri !- thm work ag.u:i t Jc \'dop111 i; 
fo ll-fledged .1ppli -.irions. for t:.\ .1n1ple, 1t 
has ~evcrc h l11nircJ .:omm 11 nic.\ t1 011~ 
{rc.1J-mo>th) wi th .1 s rn~r .ind ,nl'l'..:I\' 
liml!ed mean . of s 1or~1 g.:. Unli kt: mo~r 

l:ing11:i •cs, ther e ' no gloh:1 I 1'J n.1b lc 
:ind iu11c111111 na mc~p.1 ·c .w.1il:1bk In 
a<ldiri n, J <W.l ·r ipt rdi t:. 011 .1 ..:omplt· \ 

·cnpr, kno,,·11 .1" EC.\ l.o.\ ·Z62 (or E ~1.:\ 

~-:r i pr) . For more inform.rl'ion, you can 
dow nload rhe tan<larJ .11 hn p://W\\'\ 
.c ·m.1. ·Iv. 

L>uc o th1: limit<Uions f J:iv;\ ·cripr. 
devclopi11' .1 J:waScript-ba. cd applica
rion is like pn·paring for IY.lrtlc. Th lcvel
ope r mu~t he aware of .fal':lS ·r ipt' · 
rrcngrh:o, :1~ wd l J$ its wc:akne .es. He 
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C orel Pr ogra mmi ng Wr iting Java S crip t Appl i ca11ons 

m us t :t l!>o know th c cnvironmcnl i n 
which rhc <1pplic::mon will be used. Th e 
fir!> l' ~tt:p in dc1·c:lop ini,;;:i J:w3Scrip1 3ppli
carion i. ro idc1 tify who will b<.> u ing 1r. 
Th e.: u 'cr.' mu\t be.: run!l ing ro l\' \ t: r .. 
th:J. r supporr :1 l'easo nably rnrrcm 1•<:-r- ion 
(ar least I. I) ofJ1 va cript. Ir is 111 wi. ·to 
complo.:1cly 3' .1ndo11 1ho.: (usua ll y vm:.il ) 
JI i J1ont ~· in f:wor i the m:i1onty. Whi le 
j. v:i cript an imprm·c pt:dorn1.1111.:c.md 
acccs · fo r br 1w crs h:ir ~uppon it, some: 
<.>rhcr mc3ns (t: .g. , Hl 1'!1. p;igc.. or :l C(~ I 

ript} should he nude :wai b ble 10 up
port lcs!>C:'lp:il le browSl'l'S. <treful uscot 
<SC RIPT ~ 1ae.. and rhc ·.~ 1 r •1 v w. 1.i:.•1· 

t : ·~·r . hr ,;; - pro pcrry c:in shunt J31·'1 
· cript 11so.:r.. o spcc i:i l p.1ges ju l for 
them w ilc provi ding xi ring HT.\ 11. 

p::i • ·s for1Hhi.'r pi.'ople. 

Window Tricks 
A· mcnrinncd o.:<1rlit: r, J;11'.1Scrip1.1s ..o .:1 · 

ates v:iri.1blt:. :md f 11u.:tiom with the win
dl)w>- t hc~· :rn: JdincJ 111 . There arc no 
~lol .11 v:rn:1blcs in j .w:i cript. H the:: 
l·IT.\lL in :i windOJw rr.:lo:1 <l~. :11l 1he pre 
cxi . ti11g l':l r i:ih l c~ :111d iu nc1ion · in th :ir 
window get c:r:l! td. Thi · ef ccr i dK· sin
gle grc:ll c:: 't hurdle to l ve rcome in or In 
t 1 mol' t: l <1V::t crip r he r on I .simp l ~· 
dy11:"1i ic pagl'S into h · rc:: :i.lm o f :1 i11ll 

Ocdgcd .1pplic.1ric111 . The ·ey is o crcarc 
.1 window th:i r rem:un con mm rl rollgh
ou t the: ~lppl icmion's li fc;imc. You <lo this 
by defi11ing a wi nd(1w w11 h srati comem 
(and th:it ·:ln'1 h • n:~i zt'<l) or by cre.irin, 
a (ll rna ll y) hi<ldc::1i ze ro -size window. 
Pl.ice: :111 v:iri:ibl1." and fun t i JI S h.11 
Jc:finc the co re of ~· our ,1pplic::111on 111 t hi~ 
table wind< w, 3$ showu i11 " ~•l aim:i i n

ing a J:w3Sl'.r i1 t :\ppltcmon's race .. , 
Smee your app lic:i rion is ~u l jc...i to 

the whim f chc 11sn, m:ikc: ~urc 1hm 1hc 
wi ndo\V )'Oll cfwosc: for Stor:'!ge won 'r be 
dckrcd r making it 1l' iou char rh is 1. 

the 3pplica1io11' mai n wi ndow. Emme: 
1li;i1 yo ur Java a ipl applic:mon h.!lldl.:s 
un<:xp' red c1·cnr' p roperly. If nwlripk 
window~ Jrl' in use, 1pply a .,,. ' i: 
:!c w. ~: 11 ll r I :1ad \ ) handlerth:u loscs:lll)' 

child window, if rlic ll er lo.:' 1he: un 
1'1 11 ubblc and deletes th · 111:11 11 window. 
Sni-: wi11dow.s -.111 be lo:tdc:d in :lily 

order . . ind the:: lt~.:r migh r:rarr using wi n
do ws bd re rhq· (or w i ndow~ tit )' 
dep n I 1rn) a rc fully !o:i<lc:d, ns id cr 
adding :111 on c.3.j h:rndlcr rn FRAl.,.I E~ET 

dcfin irions t1) let you know wh i;n :il l w111 · 

dow · h3\'c: ht'i.'11 loaded. PrJ ii<.:c J c:ic 11 · 
iv · c.:odmg by tc: scing rn l'cri f~· that wm-

JavaScript applications depend on dynamically generating HTML The fol
low!ng code fragments illustrate three different ways to write HTML from 
a window named "main" to an adjacent window named "output!' The 
function Tex t () below returns the desired HTML 

u 1c on Te.x () I 
var tmlTe t 
' <HTMl> <HEAO>\n ' 

'( 1 E>Hello Wor ld <. /TITL D <HEAO)\n ' 1

'<BOD Y> <H > ~ l el lo Wor ld <l ll>< I BOOY>\n ' 

' (/H ML>\n ' ; 

ret urn htmlTex 
I 

First method: Open and write to window directly. 
paren t . output . doc ument . open ( ' LexL/11 ml ' ) : 
pa r ent. output.docume n .1 r I e <T ex (} ) : 
pa ent .outpul .doc umen .cl ose( }: 

Second method: Open window and write to Its document object. 
va r ou:: - window.open i •. · ou tpuL · ) : 
ou .document .wri e (Tex (l l : 
ou . documen .close( l : 

Third method: Open window using a JavaScript URL 
wi ndow. openl ' jdvasc r i pt: paren . mai n.Tex ( }: ' . 

' OU PU ' ) : 

d w~. rramc~ . 1·.Hial> lc-. 3 J functi on~ 

exist he· tore: .m c:m pt iug to use rhem. It is 
1su:ill)· bt: ·r r • ignort' in urs unri l :ill rhc 

wind \\' . o f hr <lppli-:ati rm .i re lo :tdcd 
and initi:ifo. ·d. 

J:w ;i .. ·ri pr h:ts a scvt: rc I mi 1 :~ 1i o11 : (1 
G111 lo:1d ,J.1t:1 onl, hy lo:l hng t.:RL into 
.t window. At 1r ·1 gbnce. tlu . would <."'m 
10 m:~kt- Jav:i cripr rm:i ll y umm r.1hlc ior 
wri( ing an )· kmd o f ~ppl1c:H1011 . How
'l'cr. di« l RL th<u lo:1 d · c:in on rnin 

,l al'a ·npt rh,\(de tincs thing . ..u ·h :i~ .. im
plc v;1ri:iblcs, :i rr3y_, :111d h.ishcs. On ce: 
(he l : v.iriahlcs lo.id in1·0 . l \l'llldow, they 

:in he:: :ici:1:ssc:J I~· o th er wi ndow . 
1$ rnw~t'h rh:H ·upport J:t1'.1 . ..:ripr I. I ur 
la rcr C;'ln le 3d J :i1•a · ri ! t ·o rce file s 
d1n-..: d) \'i:1 th c: ~y l! :tX <~ ~ ~: :- LI· l 
'.i ll P. :, :: • " J, .,..:i Ser : v i I " ·, ~ - • <:,; 1 1 

. 55 "> . . \ fo liiplc mcmc1 soi th i~ kiml 

anlK' 1r i11:ismglcHT.\l l fil . IC<.'ift:CI 
i addi(ivc, so 0J1c sou r ·.: iile may dt'f111c 
J::i1·3S ·rip1 fum:1i1>11S, wink orhc-r ·oun-<· 
iib, J.: iinc hH,\ . I f rhc i:ir;i 1h1: .1 ppli..:.1 
1i lrn r..:.p ircs i~ s;:u ic. it m.11 be lo:idcd 
frnrn .1 prege11c ra1cd I I T~ !I . ilr . I f the 
d;ica i dyn.101ic, dw rcfcn:n ·o.:d I IU . c.1n 
be :1 'GI s..:ripr <h;ic n·mrm ,bt :1 (;i11! pm · 
ibly addirion ;il fun rimi-) lnrn1:ll t1:d :1. 

Jav:i · ripr ~01 1rce code:. 

Cookies and Forms 
The only means thar j '11· ;i cripr h;is for 
, 3vinr; -;c:i tc: ;ir1: local J::11·:1St:ript cookic.-s 
.md HT.\! L f1 rm subm is sion-. Co1 kies 
are he. t 1·ed for keepin track of user 
inior111:11ion berween ses.ion . Forms :ire 
be ·r for sub mi ti ng fi na l bra w a CGI 
;ippli :i1inn nn rhc . en•er w h1:rc: rc:sul ts 
;in : :-.tD;cJ . I f ~· ou w:rnt io :idd J:i1•a to Lhc 
mix, vcr. ion · of 1 ctscap\' C:<.>rnmunica 
wr J . lor l.1tcrsupport 1h · :ih il it)' tc1 com 
m u11 ic:11c bet ween j;ll'.\ -: npt a11d J.wa. 

111ce.J:il'acommunii:a1eseffi icncl}' wirh 
die serve r. 1r an be used a ;i ridge bc
rwe<'n J;wa · cripr and (h · en· ·r. 

j3\·:1 ~-: rip1 is a com plex l,mguagt: th.it 
. ou C:ltllWI learn in one si 1ing. A - 1be 
inn:nr r o J.waScnpt, 1crs ·ap ·is rhc 
.111thoriry 011J.1v:1Sc rip1 S}' lll:lX. Tiu:: ' 0111• 
r :111)' maimain . . I v.i crip dornmc111a
11on o n it. deve lope r ·11ppon si1 c ;11 
h p: //de1·clopcr.nei cap<'. com. A book J 
h,wc· oun I ;o be.: ;rn 1)ursr:tnd ing rd cr
t:nl:c: i ~ D:11·id F IJ1 1a1;;\"1ll \ja111Scr1p1: JfJc 
Defi11iti11<, Guide. 2nd Edino11, publi, hed 
b}' O'Reil ly & :\ssociatt: . Ill 

Bob Friesetrlmlm (bfr iesen@si mpl e.da llas 

.tx. usJ. ,, fr~q1..· 11t COll!/1h11tnr lO mTE. spe

o.ili-e; w L•111xa11dTCJ'I} I'!ll' lwmkmg IOfl1<'5. 

mailto:bfriesen@simple.dallas
http:pt:dorn1.1111.:c.md


lets you do ore, 
do it 

do it for 

Announcing the 
AutoView Commander;

./ 
the keyboard/video/mouse switch 

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. 

Cybex Computer P1oc1ucts Corporation 
4912 Research Drive Huntsvil le, Alabama 35805 USA 
(800) 93CVBEX (29239) • (205) 430·4030 fax 
http:// \• ww.cybcx.com 

AutoV1ew u a 11ademark of Cybex Computer Produ'ts Corporation. Cybe and the Cybei. lo o bre regi1tered l/ademar of Cybex Computer Prodl>Ct) 

Corµorat ion. Banyan i\ a trad~llrk of S.iny~n Systems Inc. etware Is a registered trodemarlo: of Novell Inc. L..lntastic is" registered 11aderMric of Artisoft 

I~. Microsoft. Windowi NT, and the Microsoft Logo are trade-marlu or registered tr.1demarlu of Mterosott Corporation. 

SEE US AT: Comnet, January 27·29, Washington, DC, Booth #2405 

Enter Ho BYTEs No. 91 at n to ://www.by1o.comJhotbytes/ 

www.by1o.comJhotbytes
http:ww.cybcx.com


New techuology, fragm e11ting sta11dards 

and a revolt against rapid obsolescence will 
radic 11/y change the PC hmdscape <JI/er the 

11 ext two years. Are you re ldy? 

By Tom R. Halfhill 

IA-64 will be Intel's next
generatlon CPU archHecture for 
high~nd PC wortlstrtlons and 
senors. (See "Beyond Pentium 
II," December 1997 BYTE.I 

he olJ vision rh:u d1 ·pmme compmcr :ind medium 
tech11olog1e. would converg.c on a ini:;lc: p l:nform 
is fading fa r. Fc(lntrcs .1rc ·onvergin);\, hu1 ex1 ·t · 

ing plat orms c.rn't st:md che ~ t rain. T hey're spli n
rcr ing inro new plmfurrns and ub larf m i ro . ar i ~fy :m ·xploci
ingcompurer mar ·et rhar' ·extending ir~ n.:'1 ·h from TV lnti:rnet 
tt: rm inal and . lOO W'indow~ 1 ·c~ to <- -I -hit workstari ns .tnd 
enrc rprisc :c r,· cr~. Om:-~ize ·tit · ;) II PCs ·an' r cur ir .my more. 

The domin:mt sr:rnd.:ird that Wl' 
1 \'e rakcn for gr:mrcd fo r ~ 

doz. ·n rc:i r. 'the x86·ba ·ed PC done, j. sh<.)\Ving de:ir ~igns or 
the e ir:icmres. IT' be orning :i vi ·1im of corporarc rivalrie · 
,md a ·rr:in •c r · lmologi ·:11 p.1r.1dox-hobbkd by 1 10 nm h 
old 1cch11ology Lo keep up with new rcchnoloi:;)" .rnd sw:unped 
1 · <H> mud 1 nr ' tcdmoloi;y ro j 11 stii~· l.1rge i11\'esm1cm in ur
rem tc hnology. 

ltt irs pl;i c, a looser, mort: str..1.c ifie 1 P ' .. ·iancbrd" will mai n
rai n a Sl·mbl:inc:c:: o( software .:ompa ib il iry whi le .t<.lclrc::ssi11g :1 

much hro:1d1:r range of lt er .1 du ·er, who.He m•t:rwhe lmed 
by all rhesc:: · h:rngc · arc b ·ginn ing w r ' 'nlr hr ·pendi ng I ·s 
on compmn s rl1'11 they know ,,•il l be in.candy obsolc: rc. 

oml' 111.1rkct w:lt ·her · chink this rrcnd i~ the i11e1·i1:1bl c:: cul · 
mi n:ition of tht: Jl 's ·u.; l'SS . ' \X-' h.1 ~· tiu' re ~-aJling platfo rm 
fr:igmem:uion is what I ·;i ll mar · t•t segmc::nrat1on, :,;iy · tcvc 
'fobak, i e pre i knr of c:orpor.lle m :Hkcrin~ •it Cyrix . " Diel 
:rnybody really think that when PCvolllm ,· lim l cd t 

Jion thM th t: rc wou ld De only Olll' kin l oi PC?"' 
IOU mil· 

Four Layers 
Here's how the new world order will look: 
.J IA·64 will be:: the nex r·gcncr<lrion CPU ar hir ru re for 
high-end '\ indow' ' ork rnrions ;rnd :erve rs. nd the first 
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Highly integrated CPUs 
based on x86-compatlble cores 
are ideal for low-end home and 
office PCs. Today, you can buy a 
Windows PC (without a monHor) 
for $499; In a few months, they'O 
drop to $299. (See the text box 
"System On A Chip" on page 64.1 

•686-dass OPUs (non·MMX)
CPUs< 168 MHr 
RAM<16M8 
PPM-ORAM 
ISA 

Hot 
Teclmologies 

xc 

11 XC 11 is an umbrella tenn 
for low-co5t, specialized PCs. 
Acer Is planning to Introduce a 
seriH of XCs, including a KC 
(Kid's Computer), a GC (Games 
Computer), an INC (Internet 
Computer), an HBC (Home 
Banking Computer), and an STC 
(TV Set-Top Computer). Prices: 
$200 to $500. 

• 586-class CPUs (MMX) 
·SORAM 
·EDO DRAM 
· USB 
· 1394 FireWlre 



The New World Order 

Even after IA-64 
debuts in late 1999, 

Cyrlx/Centaur expect the 32·bit x86 to 

CPU Interfaces 
AMD/ Dfcttal 

survive and thrive for 
years to come. It will 
continue to be the chip of,fie-----·--- choice for mainstream 

CPU Interfaces 

PCs, notebooks, and 
._.__._i:i..::1--~ department.jevel servers. 

Windows 
tenninal 

I 

NC NC 
(educationI lbusfness) 

NC 

Ihome) 


For those who neither want nor need a fu ll-powered 
Windows PC, network computers and TV Internet tennlnab wlD 
rule the bottom of the market. Ease of use, not Just low prices, 

r will be their main selling point. 

Conventional 

Windows PC 


•586-class CPUs (MMX) •CPUs < 200 MHt 
·EDODRAM ·RAM <32 MB 
·Socket 7 ·ISA 
•66-MHZ CPU bus 

•Pentium II (Deschutes) 
• Intel Slot 2 
·AGP·2X 
•x86 3·0 extensions 
• 100-MHt CPU Bus 

19 9 2000 
• AGP·2i< 
·SDRAM 
·Socket 7 

•CPUs < 300 MHz 
·RAM < 64 MB 
• Serial and parallel ports 
· ISA 

• CPUs < 500 MHz 
·RAM < 128 IB 

•IA-64 (Merced) 

·Pentium II (Katmai-MMX2) 

·AMO Slot A 
•AGP-4x 
·RDRAM 
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System On a Chip 

implcmemari n will be Imel' 64-bir 
Mc:r ed pro c:ssor scheduled to dc:but 
in late 1999. But IA·64 won't replace the 
32-bit 6 architecture for a long while. 
(Sc:c: "Beyond Pent ium II '' in the De
cembe r 1997 B'rTE.) 

.J The x 6-bascd PC wi ll continue: to 

thrive: wel l intO the fir t decade of rhe 
twenty-fir t cenrury a rhe main rream 
archireccure for desktop P · , norc:book 
computer , and dcpartmcnr-levc:I ·c: r\1 
er . Intel and other x86 vendor · ' ill 
continue: to introduce ne\ design for 
years ro come, even afrer rhc debut of 
lA·64. 

...J uper·integrated PU builr around 
x 6-comparible core will addrc th· 
low end of rhc marker for Windows I' , 
in home and bus inesse~ . The leading 
example: roda)' is . rix ' MediaG ' , 
which mregrares rbc function of a CPU 
and se,·eral motherboard device on a 
pair of low-cost chip (·ee rhe rext box 
" ystem On a Chip") . The McdiaGX 
power a new breed of affordab le: P ~ 
priced from 5499 to 999. l:ltc:r thi 
)'ear, price will drop to an unbelievable 
$299. 

:J TV Internet terminals will ru1chor the 
bort0m end of rhe marker for con
sumers who don't need or :m't fathom 
a full-blown Windows r ' . This segment 
got a big boo r when Micro oft re
ver c:d its oppo i tion ro nerwork com
purer ( Cs) and bought Wc:bl • et · 
works. Although it ' ill rake while to 
establish tht: e novel device in the 
rechnology· resi cant consumer m:irkt:t, 
rhey will eventually be: :i popubr alter· 
native to ovcrcompl ic:uc:d P 

The: new trati ficarion doc · n't end 
there. It ' ill pan multiple; tc: hnical sr:rn· 
dards as wdl:is marketsc:gmems. Whether 
you call it fragmenration or egmcnmtion 
it' not like )'esrerday ' comforr:iblt P · 
environmenc, in which all P lonts were 
basically the a.me: c: cept for their degree 
of megahertz and mc:gab)'te . The fault 
lines c:parating the new layers wi ll riin as 
deep as the OSes, the motherboard ·, and 
che microprocessor chip . 

Splintering Platforms 
By the end of thi year, for ex;imple there 
will be: seven not· fully-compatible \lers 'on 
of Windo ' in wide u e, each with an 
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The key to inexpensive Windows PCs ss high9r integration. and Cyrix is leading th vay. 
Its MediaGX processor delrvers Pentium·class integer performanc whilo integrating 

the functions of n SVGA graphics card, a DRAM controller, a PCI controller, and other 
parts of tho system core logic. A companion chip, the Cx5510, emulates a 16·bit Sound 
Blaster while bridg.ng to the ISA bus, a two-<:hannel IDE bus, and other system devices (see 
the 1gure ' MediaGXArchitecture ). 

Whon paired together, hese chips enable very-low·cost PCs. For one thing, the system 
doesn't need a dedi<:atod fram buffer, because he MediaGX uses about 2 MB of main 
memoiy for graphics. Usually, a unified memoiy architecture degrades performance by I 0 
percent to 15 percent. Bui because tho MediaGX integrates the graphics contro rwi1h the 
CPU, graphics data doesn't llow over a 32·bi1, 33·MHz PCI bus. Instead, tho data travels 
between th CPU and the graphics controller over a 64-bi1 internal bus clocked at the core 
frequency. The chip also compresses the graphics data on the fly to reduce bus 1raffic. 

Similarly, he MediaGX does without a l evel 2 (L.2) cache. The integrated momoiy con· 
holler communicates with the CPU core over the internal bus, slashing the time required for 
memory accesses. Although tho chip might run a little faster with a cache, the difference isn't 
g1oat enough to justify the extra cost in a low-end system.The MediaGX does have aunified 
1 S·KB Level 1 (L 1) cache, and ii supports extended data out (EDO) RAM expansion o 
128MB. 

Whoo Cyrix began shipping the MediaGX 
in late t 996, the core speed was 1 ~MHz. MediaGX Architecture 
Since then. Cyrix has introduced versions 
that run at 150 and t 66 MHz, with a 200· Cyrix's MedlaGX consists of two 
MHz chip due soon. These cores don't sup· highly integrated chips: the 
port MMX and have relatively poor floating· 

MediaGX CPU and the Cx5510.point performance, but they can match or 
beat the Pentium when running common 
mtegel"intensive applications. 

In the second half ofthis year, Cynx plans 
to introduce a next-generation integrated 
chip nown as the MXi. It 's built around 
Cyrix'sCayennecore, whichhasa64-KBL 1 
cache, a supe<scalar FPU, MMX support, 
improved integer units,and 15 new instruc
tions for speeding up 3·0 graphics (see 
"Beyond MMX; December 1997 BYTE). 
The MXi will also integrate the Accelerat d 
Grnphics Port (AGP), digital versatile disc 
(DVD) playback, and a synchronous DRAM 
{SDRAM) controller. Cyrix claims that the 
MXi Imatch the performance of Pentium 
II processors running at 300 to 400 MHz, 
and that the integrated 3·D graphics con· 
!roller will render more than 2 mi ion els 
per second. 

National S miconduclor's recent aoqui· Keyboard 
cantrallersition o Cyrix opens the door to even higher 

levels of integration in the future. National is Sapw llO 
alea ing supplier of the Super110 chips that clllp 
control keyboards, mice,1/0 ports, and other 
motherboard interfaces. As far ae ie known, 
no oltlervendorof ll86 chips is pursuing such 
high 19\/els of integration with the latest CPU 
cores. 

EDODRAM 

SVGAout 

< PCI bus 

t 
Cx5510 

core-logic chip 

Audio out 

in 't31led ba c in he mill it ns: Win<lnw~ 
E, Wind w 1. 1, Wine.low 5, '-: 'i n

dows 98. Wi ndow. ~ '.U I. Wine.! w NT 
4.0. and Windows ' :-r ·.U. fa h upgrade 
maroon:- another i·lan<lo user ·wh don't 
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have: rhe hardware or rhe desire t0 keep 
up . .\•leanwhilc, Microsoft struggle · to 
unify the driver models user inrerfacc:s 
feature cts, and API for all tho c varia
tions of Window . 

Micro oft s well-publicized pl:m is to 
evcnrnally converge: the I' · platform on 
'\' indow · T, with Windo' CE :is rhe 
·c;iled-down olurion fo r palmtop com
pucers, WebTV boxes, and orher ;ilterna
ri ve de ices. Bur w paraphra e an old 
Army joke, that would leave 1icro· ofr 
w1th only two ize : roo large and roo 
mall. 

The increa ing ' c:gmc:ntarion of P 
hardware will probably for e Mi rosofr 
to abandon irs grand unification theo r 
and continue ro offer one or po sibly more: 
medium· ize choi c: . nlc · .\<licro ofc 

it will fra ture rhc P plarform till funner. 
omcday )'Ou mightncccl Java just ro write 

a program rhat run on every ' 'crsion of 
Windows. 

lcanwhile, ur ide the: world of Win
dow , rhcre :ire till rc:ns o million of users 
who think the idea ofa one· ize-fits-all 0 
is a quaint • ' :l one-sizc:-fit -all P . On· 
trary t0 short ighrcd belief , there will 
alway be :i ltern:uivc: plarform such as 
Java, Linux, Unix, the Mac 0 , OS/ 2, 
lkOS, and Rhap ody. If .Microsofr rub
born ly pushc: - it pl:in for onvc:rgcncc 
on Windows. IT, one of the: cup tar will 
fill thc: gap. 

Drilling deeper, down to the mother
board and mi r pr e or le el even 
more cracks are appearing in the PC pbr
form. The leading vend rs of x8 pro e · 
sors an: intTO lu ing mu mall in ompari

blc CPU interfaces ro replace roday' 
sr:mchrd Socket 7 ( ee rhe text box 'The 
Slot Thicken " on page 66). To a cc:leratc 
multimedia perform:rncc, they are al o 
promoting murually in ompatible cxren
ion ro the standard x 6 ar hirccmre. ( ee 

"Be ·on<l M.\,IX" in 1he De ember 1997 

BYfE.) Both of rhe ' c: fundamental chan e 
will lead to more diversiry in pr c: ·-ors, 
motherbo:'lrds, . nd chip c1s-and more 
haz:ird ro comparibiliry. 

A, if all that weren ·1enough, rhcrc' al o 
an alphabet soup of new te hnologic 
intended to omplctdy overhaul roda. · 
PCs: 100· H·iz ·ystem huSc: ·, rhe ccler· 
atedGraphic Porr (A P),AGP-2 ·,AGP-4x. 
ynchronou DRA~I ( DR:\M ), Double 

Darn Race DRA.\.I ( DR· DRAM), R:im
hu Dll.\M (RDRAM), D D·RO~f (digital 
ver 'a ti le di c), DVD-RAM, rhc Device Bay 

CPU core 
1133-200 MH:d 

DRAM 
controller 

L1 cache 
116K8) 

C.bas 164-bitl 

MediaGXCPU 

X-bus 164-bit) 

FPU 

lnteraal bus 
controller 

PCI 
controhr 

IEDODRAMJ ISVGAoutJ IPCI busl 

VGAPowerCx5510 a.er~ 

X·bus 164-bitl 

ISA bus 

PCI to X·but 
brtdp 

EJD£ ISA OMA llltllrTUpt 
controller brldp COlltrohn coWolen 

8254 
timer 

Audio 
mo 

FEB RUARY 998 BYTE 65 



Cover S1o ry Disposabl e PCs 

incerface, ~·L\tX2 the , I w c lipse of I A, 
fa ·te r/wi<lc r PC!, ISO-IJ94 Fire\ ire uni
ve rsal erial bu ( ti) Fast cherner the 
J\d\':i r c<l ·onfigurarion :md Power Inter· 
fa e ( Pl) . ltr:i D~L·\, Ultr:i 2 I . .. ;i ncl 
more ... :ind more. 

Users Revolt 
There' growi ng e i<l ence that computer 
buyers, bC)l h onsumcr and orp<>r.ue, MC 

r ·a ting to rhc uncerr::iint O\'er rhe e 
change . lthough the •'r bu ·i ng morc 
computer ·th:in ever before, rhc(respend
in lcs · money on ea h ornputer- oftcn. 
mu h le: . 

ord ing to m::irket re ear he r. :it 
ompmer Intel ligence (b Joll:i 'A), 

about 70 percem of the I' ~ ·old through 
U . . retail to re in n:cen t months o ·t 

le · rhan I ·oo. Even more rcm::irk:ible. O 
percent to40 percenr orr less than I000. 

)'c:tr ago, onl)' abom - pcrcem of P · ·r 
less than !000. Wh:ir w once an in ·ignif
ic;int crumb h::i~ uddenl ·become the 
' hole cake. 

In the deale r h:mncl that erve m:iinl)' 
corpor:irc buyer , a erage pri e· arc .l lic
cle higher- but rill, a third of the c PCs 
sold inreccntmonth · ostlc · rha t 1500. 
ln December, Hewle tt-Packard inrro 

lcsccn ef ralongrimc,:indther' egivcn 
up," say Man ' :i rgrnt an:in:lly·rar om
puccr lntelligcn c. " o m::mer what kind 
f re he)' hu " it. going to b b ·olctc: in 
o years ;inyway. So they"<l rathcr pend 

Jes on the P :ind rc1b ·c it more oitcn." 

duc:cd :i Ve era· erie I' iorthecorpor.1 c 
111:i rkec ar a ba e price of 999. 

Ofcour e everyone like. :i barb":lin. But 
in the pa ·r, u.sers re i tcd Im -priced PCs 
bcca 1 e they feared the mach ine would 
I e omcob olctetooquickl~·· owthcy"n: 
r ·j ·ri ng high-priced r . ::cause the: . fear 
chose ma hi ne will become obsolete too 
qu1ckl)'· 

'' People ha\'c fought rhi fear of ob o-

This signal. :i 1najor upheaval in I' · pur
has ing ha bi t . For ·ea r rhc rnn dard 
«>mputcr-magaz.ine advi c h:i ·been to hu)' 
the mo t powerful I' · you can afford a 

The Slot Thickens 


Jerry Sanders, rounder and 
CEO of Advanced Mfcro De· 

vices, dropped a bombshell dur· 
ing his keynote speech at the 
recent Microprocessor Forum: In 
1999, AM D's future K? proces· 
sorwill come in a cartridg that's 
physic compatible wi1h Intel's 
proprietary Slot 1. But AMD's new 
CPU interface, tentatively dubbed 
Slot A. von't be elec rically com
patible with Slot I . 

Before the audience ofstunned 
engineers could digest that infor· 
ma ion, Sanders continued. Th 
K7 will abandon the x86·standerd 
Socket ? bus in favor of the 110 
b\Js on Digital Equipment's Alpha 
21264processor.Andtowrapup 
the surprise,Sanders added that 
future 21264 chips will adopt the 
same cartridge and will woril inter· 
changeably with K? cartridges on 
Slot A motherboards. 

Even Digital was caught off
guard. Although Digital and AMO 
had wor ed out the deal, Digital 

didn't know Sanders was going 
public so soon. Sanders probably 
wanted to launch a preempti\le 
strike against the growing specu· 
lation that AMO wasn't prepared 
for life after Socket 7. The new 
alliance with Digital will bring a 
blazingly last 110 interface to 
AM D's processors while opening 
up a larger merf<et of commodity· 
priced motherboards to Djgital's 
RISC chips. 

AMO had to do something, 
because Intel's P6-seriGS proces· 
sors (thePenti\JmProandlhePen· 
tium II) introduced a proprietaJ}' 
CPU interface that's protected by 
numerous patents. Cloning it is 
technically easy,but it's legally dif
ficult And even if the patents id 
not exist, AMO is forb idden to 
clone the P6 interface by a 1996 
settlement ending a long·running 
court battle over Intel's intollectual 
property. 

Intel's P6 interface ta es sev· 
etal physical loons,all adhering to 

the same olootrical·bus protocol. 
Pentium Pro chips use Socke 8. 
Pentium II chips come in a Single 
Edge Contact (SEC) canridge 
that fits Slot 1, Slot 2, or a smaller 
slot for notebook computers. The 
SEC cartridge is really an en
closed daughterboard withs heat 
sink tha sl id s down through a 
pair of vertical channels into a 
slot on the motherboard (see the 
above photo). 

The P6 interface hss a 64·bit· 
wide syst m bus that runs at 66 
MH:z, Yhich ill soon increase to 
I 00 MHz when Int I tGlea.ses the 
44 OBX chip set II also hss a sep· 
arate 64-bit·wide back·side bus 
for the Level 2 (L2) cache. 

In Slot 1 systems,the back-side 
bus typically runs at hall the fre
quency of the CPU core. In Slot 2 
systems, it can run as fast as the 
core (333 MHz and higher with 
Deschutes). 

Because Intel tSn't licensing the 
P6 interlace to competitors who 
make x86-compatJble processors, 
nobody else can make chips that 
work on he same motherboards 

as Intel's processors. That's a big 
change from Socket 7. which any 
vendor can use. 

However, Int 's patents cover 
only the P6·b\Js protocol not the 
physical cartrid9es or connectors. 
Those ports are availablefrom mul· 
tiple suppliers. AMD's plan is to 
leverage the growing infrastruc· 
lure for the parts by introducing a 
CPU interface that 's physically 
compatible. It's less costly than 
inventing a new Interface and 
lobbying suppliers to support it. 

Also, Slot A motherboards 
would be very similar to Slot 1 
motherboards,requ• ·ng only acfif
ferent core·logic system chip se 
and somo minor layout changes. 
That would make lilo easier for 
motherboard manufacturers. 

(Actually, Slot A probably won't 
be exactty the same as Slot 1. To 
prevent accidental damage to 
motherboards and CPUs, Slot A 
will almost c rtainly be keyed in a 
sli9h!lydifferen waysouserscan't 
insert an Intelcartridge intoAMD's 
slot or vice vorsa.) 

AMDneededanext-geoeration 
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Introducing our laJest bi idea. 
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comp:lll) kll0\\11for aking tl.e lt:ul It' •>lln>f thnse 1 ~uv 
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pro tect ion again c early ob olc cencc. 
TI1at ad vi ei now ob oletc. o mu h new 
mff i orning that early obsole cence

indced, in tam obsole en c-i incvi 
cablc. o amount of money you spend 
t0day ' iU prorecr you against it. 

Ob olcsccn c.:e i. a relauvc re rrn, of 
cour ·c. If )'OU don 'r in rail any ·o ftwa re 
that wa ' rirren more th:m a )'t:ar after the 
machin was made::, it will lase virmally or
evcr. How ·ver, fe w users are o disci 
plin ed. F.ach ne' ofrwart' "upgrade" 
gradu ally rnrn chcir big f r compurer 
imo a small low computer. E entually 
chc perfo rmance be ome o inrolc r:iblc 
hat the onl o lmion ccm. t o be the 

purchase 0£ another big fast compmcr. 
A11other vicious qdc 'cart . 

TI1c new phi losophy caJml. acccp ·the 
incvit::ibi lity of thi · cycle-. n I, in fa t, 

'pt:ed. ir up. However be au e each re
placement ma hinc costs le ·.user ·pend 
le,· moue: · per rear ro raycurrcnr. Price· 
are pl unging o a ·r th at om: 01 1pu1cr
tore chain i · cl ling a u ro11 -dc igncd 
Window~ PC for only 4 9 and it' · not . s 
tri ppcd-down you mighnhink. By rhc 

Oigital's EV-6 Architecture 
.............. PCs,
......, 

Tiie lV-6 ... CWMIMikllel with ............... 

............... polat ..... 84or121 ... 

polllt ........ 1111 ........"' wlde.~PCI 

purpose fraat-tille bul. Tllat's wbJ ... Ml'Vln CHiii 

• Clll na. fatt. m MHz. •• .,........ 
illlltlpracum .,.._.,Nell CPU ......,..... 
DMdsllaonO-.... ....... 


512-Wt .... 

- 333MHz 

164 IHtsl... .. (15 IHts) 

............ 21214 .... . fllluntSlotA 

128-N..W.b.......... for .......... 

.. L2 CMlle, MtD CClldd COlllll accept..................... AlpU 21264 +L +Ldlfhrenllr., 11111 .... AGP bus PCI busIC7.- (66-133 MHz, (33 MHz, --·CPUI. 32 bits) 32-64 bits) 

end of rhe year, similar sy. tems will retail The AMO/Digita l motherboard strategy unifies the CPU 
for$299.( cc the1cx1box "HowLow '..1 11 

interface fo r future AMO and Alpha processors.You Go?" on pa e 72. ) contillucd 

The Slot Thickens continued 

110 int rfaoo to go along with Slot 
A. The company chose OigitaJ's 
21 264 interface (which is known 
internally a EV-6), because it 
offerssignificantadvuntages over 
Socket 7: much higher clock fro
quencics and better support for 
multiprocessing. 

While Socket 7 currently runs 
et 66 MHz and will soon step up 
to 100 MHz, EV·6 can run at a 
blazing 333 MHz. That's over 
threetlmesfasterthanSocke 7 or 
Intel's P6 bus.AndalthoughEY·6 
doesn't defTne a separate back· 
sid bus for an L2 cache, design· 
era are free to add one if they 
wish-allowing more flexibirrty for 
different markets. For instance, 
Digital's high-end 21264 1mple· 
ment a 1 28·bit·wide beck·side 
bus, twice as wide as Intel's. 

How can EV·6 run at 333 MHz 
when even a t OO·MHz mother· 
board is difficult to engineer? 
Because EV·6, strictly speaking, 
isn't a bus. h's a 64·bit, point·to· 

point 1/0 channel between the 
CPU and the system chip sot. 
That's a major departure from 
today'sx86 buses. 

In a Socket 7 system,tho CPU, 
L2 cache. main memory, and PCI 
bus all hang offthe samo local 1/0 
bus. P6 systems rue similar, ex· 
capt that th L2 cache is on a 
back·side bus. In both those sys· 
terns, the local 110 bus must also 
handle tho Accelerated Graph· 
lcs Port (AGP), ii ono Is presenL 
In a multiprocessor system, addi· 
tional CPUs also share the bus. 
This all adds up to agreat deal or 
bus traffic. 

In an EV·6 system, the CPU 
directly to the ch· set overa 

private channel. The chip sot, in 
tum, branches off to all the other 
buses: main memory, PCI, nd 
AGP. Each of those buses runs 
at its own speed. Main memory 
couldrunat660< 100MHzwhile 
the PCI bus runs at 33 MHz and 
AGP runs at 66 MHz. In a multi· 

processor system, each CPU has 
its own private channel (cJocked 
as high as 333 MHz) to th chip 
set. (See the figure "Digital's EV· 
6 Architectur abovo.) 

At 333 MHz, EV·6 has 2.6 
GBps of raw bandwidth, more 
than three tim s as much as a 
Socket 7 °'P6 bus at 100 MHz. 
That's an enormous advantage, 
because the prime factor ~ing 

perfonnanco in modern CPUs is 
thetime theyteketoeccess mem· 
ory. A high·end system cou ld 
exploit EV·6's extra bandwidth by 
hanging the memory on s 128·bit· 
wide bus on tho chip set. That 
would double the amount o raw 
bandwidth to memory. Even if th 
memory is on a conventional 64· 
bit bu EY·6's headroom should 
mean fewer stalls while the CPU 
re s its cache lines. 

The downsldo: EV·6 chip sets 
are more complicated to design, 
and chip sets for multiprocessor 
systems viii be expensive, be· 
cause they'Rneod at least 64 ad 
tional pins for each CPU. AMO is 
wor1<ing with third·party vendors 

such as VIA to design EV·6 chip 
sets. 

For Digital, the big win is that 
future Alpha processors that have 
EV·6 and a Slot A cartridg will 
plug into the same mo herboards 
as AMD'a K7 processor, Only 
the BIOS needs to change.Since 
modem BIOSes use Rash ROM, 
it's a quick software upgrade. 

Today, Alpha syst ms are rela· 
tively expensive because they 
requirespecial mothort>oards and 
chip sets that aren't madein large 
volumes. If AMO is successful, 
there will be a lively commodity 
market for Slot A motherboards. 
Togetherwith lower-priced Alpha 
CPUs (suchas an EY·6 variant of 
the 21164 PC), this could bring 
Alpha system prices down to the 
$1500ra.nge.The Alpha would be 
a mass-mar ct product, such as 
thex86. 

"The Alpha wil l benefit from 
th economies of scaki of having 
a large·volume Infrastructure; 
saysAaron Bauch, Digital' a tech· 
nical marketing manager. 

Some observers wonder if the 
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Co ve r St ory Disposa bl e PCs 

\Xl'elc me co the di po ab le computer. 
·ve n if you ger only one year our of the 

111 :1 hine before handing it down t0 some
body or donating it to a hool, the amor
tized pur ha e o ti only half:l much a· 
a 2000 y tern rhat la t t \ o )'ea r · or a 

000 ;y ·tem that last three )'ear . And for 
m:1ny ommo n ta k , a 54 9 PC is fa r 
enough. 

Indeed hc::tp P have the amc ami
butcs that made the Vol k wagcn Beetle 
p pular in che 19 0 : ba ictr:tll'p rution 
no complicated fr ill , ;ind free !om from 
fa hion :mxi ·ry. You neve r b:we to worry 
abo ut it be ·onung ob ol te because it' · 
al rc:idy obsolete. 

Buying Smart 
HO\ ever, it' equally obviou · rh:ita Vol • · 
P i n ' t the ideal machine fore eryonc. 
ome u er need more power co lo their 

job efficient!)' and an. thin Jes than rhc 
fa te, t :ivailable y tcm isn't a worth while 
trade-off. 

noth c: r huge on ideracion- c: pc
i:tll)• for bu ine se - i rhc lcs. -vi ible 
oscof set:ting up a nc' I' . Low pri es ave 

moneyup frontbutd li n letoaddrc· the 
rot:i l co. t of O\ nersh ip. An ofrcn-quotc:d 
·tudy by the Gartner .roup e:;ri mated the 
rora l bu i ncs co ·t of own in a r with 
Wi ndow 95 at ' ,900 over fi ve years. 

T hat includes ad min i m1tivc ex pen. c · fo r 
rec;hnic;a l upporr. requisi ti on pur ha 
ing, legal review · of conrra ·rs, sc uri t y, 
policy enforcemc: nt, and a set manage
ment. nrmer a umc<l a nc: w I' · every 
rhrcc yea . 

lf:ico mp:m repla es it PC cveryyc:ir, 
rhc :idmi nisrrarive ovcrhc:ad ould ·on· 
· umc rhc purc;h;1 c v vi11 s. That's why 
che:tp I' -~<lon'rnece arily rhrc.1Tcn 
wh ich reduce rhe rot::i l co.it of owner hi 
on rhc admin i mnivc end. 

o here · the: amended ornpu tcr-rnag
azinc: ad\'i e: Minimize your inve ·nrn.:nr 
in trawiror technology an<l admir 11 tra
ti e co r while arcfully matching rhc 
omputer ro the u ·er. 

hat' hard lr radical ad i e, bur it 
doc · open mo re: oprion . In ome a cs, 
theb ·rsoluri nwill bea333-MHz · r·:im 
ma hi ne loaded with all the latest trim
mings. In or her case ir will be a . OU dt • 
po able r or ;m . C.:. ou mighr re m
mcnd :t 300 \ ebTV ro a re hnophol ic 
fr iend, even ifyou wouldn't buy om: rour
clf. The g <i i i co keep up wirh m1ffic. nor 

wi th rhc Joneses. 
B)' applying rhi remplarc: to rhe ~rrc:am 

of new technologi , ·ou c. n filte r ou t the 
one rhat aren t rdc:v:tnt. For insrance, 
u er · who :1rc:n r rnulrimcdia developers, 
graphic de igner . or game: pbrer. i rob-

ah!)' dt n ' r need rh ing. s 1ch a. ~IMX , 

1MX2, or AC;!'. 
'\ rite r and acc;oum.m~ prob.ibly dun 't 

need a 100-1\. Hz ·y:.tcm bu a OO·M li z 
r , Fi re'\ ire interface, or the lates t 

DRA •I tcchnolog - at lea · r not wi rhin 
the life expectancy of rhc ncxrsystem d1e · 
pur ha c. Worker who spc:nd all their 
rime imcrneting ' ith a cencralizcd darn
basc might ger by wirh an C. 

0 1 on ly ;in huyers . :ivc mom: · bur 
they :rn ::1 lso acquire new rechnology 
sooner than chey would ha"e othcrwi e. 
Thi happen · when che tc hnologych11 rns 
so fo t char u·er· gcr nc: \ featu re e en
tially fo r free: merely Ir pu r ha-inga ne w 

·stt'nt whcrhcr rhey sough t ho~t: fe:itures 
or not. 

For t'Xample. Intel and other x86 chip 
l'endor have stopped mak mg non · l~t ' 
proces or-. All n 'WI' · this yean ill h~we 
MMX at rhc same: pri ce (or e\'Cll lower 
pri c:~) than last )'ear' · non-MM · r ' s. 
omeone who bought :in cxpcn~i\' t' pre· 

MMX · tern in 1996 mt ht ril be amor
tizing the l11gh ost O\'Cr a longer p ·riocl, 
while the botrom-fccdcr · :i re: ·n:i ppin 'up 
ub·S I 000 bo. · wirh .\ ·IM X. 

Tcchnologr hu rn will . c t:le r.ttt' the 
rrcnd toward the: chc:aper P :. Why ·hould 
11 ·c: rs lo k themsel e inro o cly .y rem · 
that will no r have next ye::1r\ fc:J nr rc:~? 

co11tr1111cd 

The Slot Thickens continued 

Industry will support wo or more 
different CPU interfaces that 
require different motherboards 
and coro-logic chips. A few years 
ego, that would have beon, major 
concern. But the industry has 
grown so large that companies 
can profitably support mulllplo 
standards. 

•it's no big deal to design a cus
tom motherboard for different 
CPUs~says Don Oegg, 'lice pres· 
ident of marketing for Tyan Com· 
puter, a major motherboard man
ufacturer. "But we'd ike los~the 
motherboard onn factors remain 
industry·standord: AT, ATX, LX. 
If the board doesn't fit a standard 
chassis, it wlll become more like 
the notebook market.' 

There are other considerations 
that might determine how many 
companies support AM D's slot. 
Tyanwon't~ifit plans tobu ildSlot 

A motherboards but notes that it 
°'*>ysgood relations with Intelend 
would e to keep it that way. 

On the othor hand, Intel's 
encroachment into the mother
board and core·logic business is 
squeezing some companies out 
of the market.Therefore, they may 
have littlechoice but to support an 
'temative. 
AMD's plan could have a 

greater chance of succeeding if 
otherx86 vendors also adopt EV· 
6. Digital says it's willing to ficoose 
the echnology to anyone. How
ever, CyrilC to4d BYTE it 111111 not use 
EV·S. Instead, Cyrix hints it may 
clone Intel's P6 interface, despite 
the scary patents. Cyrix was 
recently acquired by National 
Somicooductor, end ational has 
a patent csoss·liconsing agree· 
ment with Intel. Cyri1C thinks that 
agreement might cover the P6 

Interface. If Intel sees things dif· 
ferenUy, Cyrix could fight it out in 
court. 

· 1don't intend to lose; says 
Steve Tobalc. 'lice president of cor· 
poratomarketing forCyrix. "Wo'vo 
neverfos in court to Intel before:' 

The hire! independent vendor 
of x86process0ts, Centaur Tech· 
nology,isn't talking about its plans 
beyoodSocke17. ll'spossiblelhat 
Centaur could strck wi th the 
socket longer than others, be· 
cause Centaur aims for the low· 
end market,vmere Socket7 isnot 
really a handicap. 

Can AMO arid Digital succeed 
in establishing aviablealtemativo 
to Intel's P6 standard? There's a 
good chance they could pull it off. 
AMO cap ured about 10 percent 
of he x86 market in 1997. That's 
down from 30 porcont in 1992, 
when AM D's 386 competed 
strongly with Intel. But with the 
market expanding beyond 100 
million unrts a year, even 10 per

cent could be enough lo sustain 
Slot A. 

AMO ha.a grander ambitions, 
though.Jorry Sanders says AMO 
must recapture about 30 percent 
ma.rke share to pay fort he expen· 
srve R&D and chip foundriBS re· 
quired to compete with lntelin the 
future. 

That will be much more ditticu 
to achieve, unless the swing to 
lower·priced PCsCtJtsdeeplyinto 
Intel's high-marg in business. 
Intel' a profit margins are soaring 
above 60 percent- higher th an 
Apple's in the I 980s. If sub· 
$1 000 systemscontinue to grow 
in popul rity, Intel will have to 
sacrifice either profit margins or 
market share. 

ll'se balance of technology and 
business. Int l maychoosetopre· 
serve its current business model, 
eep its shareholders happy,and 

allow AMO to recapture the mer· 
ket share · enjoyed in thehoyday 
of the 386. 
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Unicenter IBM/TivoH 
Features 1ME 10 
Business Process Views 
Real Wor1d Interface 
f uli Integrated Management Functions 
Fully Integrated Networ1< Management 
Polley-Based Management for AD Functions 
Manages Over 30 Platforms 
Also Manages AIX, AS/400 OpenVMS, and MVS 

Open and lnte .arable 
Publlshed APls for Over 14 Management Functions 
Object-Oriented Enterprise Management Schema 
Intelligent, Autonomous, andolightwe;g~t Agents 
Bullt·ln Security 
Single Sign-On 
Network Securl Including the Internet and lntraniits 
Monitnrin and Event Management 
Su ort tor SNMP and HMMP/HMMS Standards ~ 
Virus Protection V 
Deskto ·to-Host Storage Management t/ 
Software Delivery t/ 
Integrated Service Desk t/ 
Workload Management t/ 
Complete Job Flow Process Visuallzation t/ 
Extensive Web Server Management t/ 
Output Management t/ 

Integrated Su ort for MVS Mana ement t/ 
Supports DECnet,TCP/lP, SNA, and, IPX/SPX t/ 
Wizards for Easv..Customization t/ 

•This simple c 1art only begins to explair ttie 
eno1mo is difference be~.vee 1 Unicen er~ ano 
IBMffrvoli T IE 0. 

What cl~nts wanr oday are ccmplete 
solu ns not Jl st so i\We in1tia ves h e 3AA 
OttrceVision anrf 
Systcml/i •1. The 
questions are, 
do you want to 
bet 'J'OUrcareer 
on IBM 's view of 
hP. fut re? can 

/'ffi.Jaffe<d to wait? 
Arid how can you 
ha·1e confidence 
in aSOiution 
that is &.:i IBM-centric and biased? 

n1ose are just a few reas s why 
thousands o cl ients prefer Unicenter. I ·, t e 
industry standard for netwo k and syste11s 
managemen .Today, mo:e han 93%o 
he Rlrtune 500 and thousands of 
s iall to me<J1un -size UniCM•wt 
businesses tr st CA ·o· 
enterp ise managemenl. 

Unlike TME 10, Unicen er; JG~· suppo s 
every maior hardware :ila orm a C1 ope·abng 
system. Jt's open. scalable, extensible. and vcn· 
or neutral. And wi'h Unicenter TNG's py.verful 

new features like ad11anced age t iechnology 
and Real World lnte ace ... Unicen er Tl~G is 
llgh -years aheacJ o r JlE 10. 

I ·s real. it's mis Jn-c ·tie<ii. and it's up and 
running in th(}Jsar rts of sites around the world. 

I tha soonds good to you. rnmembe . It's 
your c oice. 

Call 1·888-UNICENTER 
or vlsll www.cal.com 

(AOMPUTER 
r.SSOCIATES Unicenter®TNG" Softv.•are superior by design. 
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Cover Sto r y D i spos ab l e PC s 

How Low Can You Go? 


Not long go, skeptics ridiculed the idea that a notworil computer 
( C) could cost less than $500. Today, you can buy a real 

Windows PC for under $500 and consumer NCs for under $300. 
The $499 Windows PC isn't a refurbished 486 with stripped· 

down features.The PowerSpec 1660ha$8 166·MHz Cyrix MediaGX 
processor, t 6 MB of extended data out(EOO) RAM,a ·GB herd dme, 
a 12x CO-ROM drive,a 1.44·MB floppy drive,a33.6-Kbps fax modom. 
and a pair of stereo speakers. It also has two serial pons, two PS/2 
ports, aparallel pori,ajoystick port.end ashared PCl/ ISA slot. Itcomes 
with Windows 95, Microsoft W01ks. Microsoft Money HomeBanking, 
Microsoft Entertainment Pack, and aono-yoar on·site warranty for parts 
and labor. Allyou need to ackl is a monitor and ap int r. 

Although the PowerSpec 1660 clearly isn' a powar·user system, 
It's a reasonable machine at s remarkable prico. It 's sold by Micro 
Center, a chain of computer stores that covers eight states. Elite· 
group Computer Systems, a Taiwanese company, manufactures the 
PowerSpec 1660 for Micro Center. Elitegroup makos tho mother
boards in Taiwan and assembles the boxes inFremont, Cafifomia. 

Elitegroup says it can deliver a$299 WindowsPC by the end of this 
year. "It might bo sooner, but this is a safe prediction," says Ann Vo,a 
public-relations specialist at the company's Fremont office. 

Compaq, ono of the top three PC vendors. helped pioneer this trend 
with the Pressrio 21 00 in Fobruary 1997.Based on a133·MHz Media· 
GX, tho 2100 came in asleek blsck deslctop case and sold for $999. 
Soon afterward,Compaq introduced the Presario 2200, which has a 
faster 1BO·MHz MediaGX and a more aggr~ive price of $799. 

To put these bergam·basement systems into perspective,compare 
them with two of the most popular low·end computers of all time: the 
Commodore VIC-20and the Commodore 64.The VIC·20 c.ost $299 
at its introduction in 1981 ; the C-64 cost $595 when it first appeared 
in 1982.Adjusted for inflation, the $499PowecSpec 1660w01Jldcost 
about $27 t in 1981 dollars and about $295 in t 982 dollars. 

Tho difforence in h0<sepower, of course, is immense. The VIC·20 
had a 1-MHz 6502 processor and 5 KB of RAM; the C·64 had a 1· 
MHz 651 Ochip and 64 KB of RAM. Neithor Commodoro machino 

Paradoxically th i · nw ri\•;nr;, the industr)' 
rn hu rn he: tc: 'hnolog e\' c:ll fasrcr. en· 
dors make les profi t on low-end · rem ; 
ncwwhizbangft-anircs ju ·nfy higher price . 
Bur when the re ·hno logr churns o i:tsr 
char u er. can't amortize a h1 h·end ys
tcm before it become ob olc c, rh cy t ·n cl 
to bu~· less expc:nsivt: system. . Ir's a ft:ed· 
ba k loop! 

Soi{ you don r like rhc idea of planned 
ob ·olcsccncc. don't gcr mad-gcr even. 
Buy a nc.:w l'C e\·cry ·c:ir. 

Tomorrow'sTributaries 
" T here's obviousl r :i ba rrlc ·h:ipin , up 
ovc.:r what the main ' tream l'C is goi ng w 
be,"sars DonCle g,vicepre· id nrofmar· 
ke ing at'f1an omputer,a major mo her
board manufacnircr. 

Time \\'<ls, you could ca ·ily rccogn i7.c :i 

mainstream I' ' on sight: IL was :l big, u Jr 
beige thing that took 3 mi nures to ru rn on 
~1nil sou nded like a vacuum cleaner. oon, 

came withany kind of mass-storage device at their base price, while 
today'slow·end systems comowith three (harddrive, floppy dme,and 
CD·ROM drive). 

On the otherhand,th Comm<ldore computers had several features 
that most of today'sPCs still 
as ·re to: instant--0n power: 
aplug•and·playserial bus for 
external peripherals; an 
essy-acoess, external 9JCpan· 
sion slot ; integrated sound 
chips; integrated graphics; 
built- In joystick ports ; an 
uocorrupti leOS in ROM;a 
high·lovelprogramming Ian· 
guage interpreter that was 
integrated with the OS 
(BASIC, not Java) ; no inter
rupt conflicts ; no software 
conflicts; and no need to 
ever install software. With 
any luc Windows PCs will 
catch up to most of thoso 
features by the next century. 

Meanwhile, technophobic consumers might consider a homo NC. 
For under $300, they can buy a WeblV Plus Receiver from Sony or 
Philips that plugs into theirlV and lets them browse the Web and 
exchange e·mail. This box has built·in Rockwell KS Silex modem, a 
1.1·GB hard drive for caching Web pages, and the ability to down· 
load Web pages and software upgrades at 1 Mbps by decoding data 
In hidden TV scan liries. You can even hook up an ink·jet printer. 

What's important is that these low prices revive a market that PC 
clones haven't addressed foryeara. An amazing numborof1oday'scom
pute1 professionals started on acheap home computer vthen they were 
youngsters · the 1970s and 1980s.The new low-priced PCs v 'll seed 
another generation of technicians for the future. 

Cyrix's MediaGX processor 
powers sub- $500 PCs. 

rh:i r i:on ept will he: l ol . Al ready, 
ot ie PC vendor ;1re c ying ro hangc.' 1ha 

image ro furrhe r the illusion rhar P arc 
u cr-fricnd lr con umcr appliance-. You 
·;in huy P ·. with han:oa' -gr:ir ca~e ·, 
bui lt-in ·rereospeakc:r · at d ··instant · 111" 

power burmns (which, en c morC' accu
r. te, :in: rc:il l)' "ncvc: r-off "). 

More igr ifi antl y, le..1din \'emlors such 
a Compaq ru1d Gaiewa}" 2000 are ex pe r· 
imC'nt ingwirhwildlydif crcmrype. of r · 
rhara rc.: hybrid TV·PCs, D\'D·PC , or h me
t ht:;lt cr PCs. 

"Cult trally, rhe indu rry i ·verr limitl'<l 
in w h:ir ir rhin k i · :i PC. .. ~., ~·s Pau l Pa 
·;in:lli, Crri marketing m:rnagcr for rhc 
Media iX chip. ".M dia ,xi an arch11c:c
ture fo r device rha need x, ti 11uell1 
gmccbu don' t nc c ·, ar ilyhavetorl' ·em
hlc: or linary PC~ or rur ht: ~:imc kind o 
of1ware a- :radirior!.ll P s." 

Ir' not ju r at i ·uc .or rhe home mar· 
k ·r. Jn rhc: u i r Le~ wo rl d. rhc need for 

J11(1re :lltcrn:Hives ha.s spurred the evolu
tion of · et PC , \; !indow· CE: aim· 
to s, the Pa lmPi lot, and a wider \'arit: t )' 
ol notebook computer . In nerd -. peak. 
scgn cnrari on lcr$ ll er march rhe com
punng J c::\'i c:: to ihc t:i · wirh :i greater 
drg:ee of graH tl arny. 

Don' r be foole d inro rh in ki 11g 1h .11 
t:H:ry1h ing i5 converging on a ingle plat· 
form : x.'6 .ind \Vindow . Super iciJIJy, i t 
louks rh:ir w:iy, esp ciallr wi rh rhc decline 
of alreroarive platfo rn s sm:h a~ rhc fa . 
Hown •er, no platform a11 bt: :tll things ro 
:il l people . The appan-nr winne r of the 
platform w.1r i unmist:i k:ihly , pl inr ·ring 
into , ubplarform . 

In rcrm, ot ->' rem archicecrnre , ior 111 · 

st:Hic:e a Mc.: !i:iGX P · requi re a ·pc.'cb1lly 
de ·igned mmhc::rl o:i rd rhat won'r work 
wirh any other CPL' or ~t.rncbrd corc- logi 
·hip. . Jr docsn'rneeda - un<l ard, .o1graph

ic: ~ c.ird, or :in 1.2 c:ichc. Ir run \X1indo w' 
and w irks with standard peripherals, but 

http:radirior!.ll


"best-overall choice" 
BYTEBcst 

tmly aifordable scalable and reliable" 
Imaging hlaga:tinc: 

"scalability... reco11imended" 
Information Weck L:ibs • 
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THE REAL WINNERS, 

OF COURSE, 


ARE OUR CUSTOMERS. 


.ll 

top-notch features a11d usability...highest 
overa1l 1·ati11g" 

Nffi 

Four major indu ry award . In one year. for one re\•olu1ionary DLT l.ibmry 'pre tap library. with capaci1ie from 

I 50 GB to~ . TB ~1celing :i ll your <.la t:i ·torag · nee Compa ible with Window . T !O U. lX 10 midr.mgc platform and 


. oftwan.:. ,· upportcd by rhc 1ndu. uy·: fine. l ' ' rramy. from the company driving the indu try It'· great to be re ognized for 

innova[ion. ii il far better co ·now we're providing our cu ·ton er the calahle orage .olution. they need for toda)'.. 


and tomorrow. ()JI to find ou1 how •ou too ,rn become a winner. 
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Cover Story D isposab l e PCs 

BYTE Readers Put PCs Out to Pasture Faster 


Rapid obsolosoonco is forcing BYTE readers to replace th ir home 
end office PCs more often. Readers are also sharply divided on 

the question of proprietary CPU interfaces and are more Ii ely to buy 
or recommend anon·lntel processorfor home use than for off.co use. 
Those are just a few of the conclusions we reached from a tele
phone survey that gauges ho v 115 BYTE readers perceive current 
changes in tho PC market. BYTE's research department con· 
ducted the survey in ovembe by randomly calling readers from 
the magazine's subscription list. 

We wanted to determine how readers are coping with rapid 
obsolescence. Not surprisingly, 84 percent told us they're replac· 
ing their office PCs more often, and 66 percent said thoy'r replac· 
ing their home computers more often. The larges number of read
ers- 43 percent-say they keep their office PCs for three to four 
years. About 25 percent get only two to three years out of a PC at 
tho office, and 13 percent get less than two years. All together, 81 
percent of our readers' office PCs are obsolete within four yeara. 

At nome, readers tend to keep the·r PCs a bit longer before con
sidering them obsolete. Again, the largest number- 39 percent
say they keep a home PC for three to four years. About 10 percent 
got two to three years out of a machine; 16 percent get less than 
two years. All together, 64 percen of their 
home PCs are obsolete vTthin four years. 

About 40 percent of th readers said 
they upgrade a machine as much as possi· 
ble before replacing it, while about 58 per· 
cent said they buy a whole new computer. 

Wa also asked what readers think about 
PC motherboards that have nonproprietary 
CPU interfaces-in other words, mother· 
boards that can accept a CPU chip from 
any vendor, as Socket 7 motherboards can. 
The answers were remarkably distributed. 
For office PCs, 34 percent answered that 
open interfaces are "very important," 33 
percent answered "somewhat important," 
and 31 percent answered "not at all lmpor· 
tent." For homo PCs. 35 percent answered 
"very important," 32 percent answered 
"somewhat important," and 32 percent 
answered "not at all important." The results 

internally it' ;mar hircc ru re unro i t~clf. 

By next year, it won· even have an l nte l 

stan<l.ird x 6 m~Lru tt on. ct. 

show that two·thirds of tho readers think open CPU interfaces are 
somewhat important, but it's not a black-or-white issue. 

Another question measured how many readers would buy or 
recommend a PC with a non·lntel )(86·compatible processor. For 
office PCs, 17 percent said they would be "very likely" to buy or 
recommM d such a system. Another 43 percent an vered "some· 
vhat likely," while a significant 41 percent said "not at all l ike ly.~ For 
home PCs, readers were a little more open to the idea: 27 percent 
an~vered "very likely: 33 percent said "somewhat likely," and 38 
percen answered •not at all likely." Interestingly, tho throe major 
vendors of non·lntel x86 chips-AMO, Cyrix, and Centaur- together 
command only about 10 percent of the market. 

We asked readers to assess the importance of 14 new or 
emerging technologies. Because thes technologies are major fac
tors in tho accolcrating obsolescence of PCs, th answers give 
some indication how readers will determine when their systems 
become obsolete. We asked readers to judge the technologies on 
a scale of 1 to 5 ("not very importB11t" to ery important"). 

The resu lts suggest that readers are more concerned about eye· 
tern performance than local storage capacity. Convonience, rcpre· 
SCflted by USB, also did wofl. 

How BYTE Readers Rank New Technologies 
Technology Rank Score (1-5) 

1OO·MHz system bus 1 3.98 
1OO·Mbps Ethernet 2 3.92 
CPUs > 300 MHz 3 3.57 
USB (universal serial bus) 4 3.34 
AG P (Accelerated G raphics Port) 5 3.32 
IA-64/Merced processor 6 3.28 
SDRAM replacing EDO RAM 7 3.24 
Device Bay interface 8 3.09 
1OO·MB internal Z ip d rives 9 3.02 
DVD-ROM replacing CD·ROM 10 2.97 
120·MB floppy drives 11 2.94 
Intel's MMX2 extensions 12 2.93 
PCs w ithout ISA slo ts 13 2.38 
AMD/ Cyrix/Centaur 
new x8 6 instructions 14 2.34 

T hen there are com ple te ly diffe rent che 1rst rime, ~·l icrosofr ha direct comrol ncncc: in n n ~um ·r ma r ·cring. 
:irch itc: ·rurc: , like .\ •Ii rosoft'; \\1ebTV. Fo r (:i oppo 1,;d w dcfacrncon rol )ovcr<L)' · In rhe past rogue: :ir ·h irccn1r ·s ou nd ir 

tem Jrch1te tun:. Whan ill tvl u.: ro oft du J ifficulr to survi ,·e, even ' hen th er offered
WHERE TO FIND with it ? Fu ture '\ ebTV cou l d :1 lwap 1n:J ·through fca me . (Remembe r the 

Advanced Micro Elltegroup remain Wcbn 1 , or rhcy ..:ould grow up· Amiga: ) However as th· ompurer mar· 
Devices Comp uter Systems \Varel to become more Ii ·e rcg11lar P · kct onnnue~ ro bro;idcn :ind grow into
Sunnyvale. CA Fremont.CA 
800-538- 8450 5t0-22G-7333 an cvolution that· · :i lrcadr apparcnr 111 the rhe hundreds of mi llion · of un i t~, there \\~ II 
408-732-2400 http:/fwww.co.com.tw latcst Webn1 l' lus rnodeb, ' hich co ni c be iurrhcr room or ahem at i\'es - as long 
http://www.amd.com 

Intel Corp. with hard dri,·c · and pr inter port ·. ;1s tl1 cy <lon ·,challenge rhc staru quo 100 
Cyrix Corp. s~n t~ Cl;r.i, CA The :.amc oppormniry i~ 1 p~n for video rad ically. Ill 

Rich~rdson, TX 408-765-8080 
 game on oles ·uch :i · the onr l'l:ir ' t:i
800-462-9749 http ://www.lntct.com 
972- 968-8388 rion and i ntcndo 6·:. The c devices :ire Tom R. Hal/hill i$ a B}'TE ~«:mor ed11or i11 Sau 
http://www.cyrix.com more powerfu l than many PCs and J re Mateo, Cali(orni 1. 1'011 can conta ct him at 

made y compan ic rhat have vast expe- tom.hal lhlll@bvto.com. 
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there IS more to this ... 


~oto oe~cis actua' oo·screen image 

than meets the eye~! 
CTL 7Lnn• offers rnore than just great looks. 

This i.- the perfect monitor for your home or busine~ offeri ng superior quality at an affordable price . 
CTL7Ln is truly user-friend ly with an C\tcn~ive array of featu res. 

Fenturing up-front cont rob. all aJjustmenh are maJe on- crccn immediately. You arc assuri~d of true 
brilliance and clarity. wi th built-in Jegaus..,rng: CTL 7Ln renders true oolor cvt:ry time. 

We are confide nt our monitors wi ll meet and exceed your expectations. and we back that conmitment 
with our comprehensive warranty program. Call toda) for detaib regard ing our complete line of 
monitors. 1-800-642-3087 Ext. 18 . 

• Computer Technology Link Corp. linking you with the future .. . today ''" 
www.ctlcorp .com OREGON 800-642-3087 Ext.18 WASHINGTON 800-273-~'233 

En•or HotB YTEs ·~ a. 1 15 3! h!l:l ) www byte ·:on lho tb)' tesl 

http:www.ctlcorp.com


h ' the worlds mo l dynamic industry and Taiwan is right at its cen ter. lnfonn:u ion 

Te< hnology (In i 1he focus o f COMPUTEX "li \lf'EJ which i coming in Ju ne. Lvok for 

che nex t lcp in: 
Periphcr:i J · ranging from mai nboards to monil 1s 

The ho1 1cst new no1ebooks 

Digit~I s till cameras nd scanners 

Dizzyingly fast CD -ROM drive 


" I f it belong in or near a computer - you'll find it a t COMPUTEX TA TPEJ '98 • 

Featuring: 
I c ·kro p S)' s te m s 

No tebooks 

Moniro r • Di pl:ly 

Mu ltimed ia >' · 10:111 ~ 

Network Compuung 

Communic:l1io1l 

l'CMC IA Produ ts 
090•11itv• Sponsor · ()llc(9' CCH r " P riphe rals 

0 !' • ~ '2Chiu EJ.1e1111I Trade (~ \ TllJHll World 
Ctt1ru. "'" s t / Imaging System

Bevelopme•t Cou11cll \3-·~AJ Tr1de Cenltt 
(CETRAI Mass Storage Devices 
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Jackpot at Comdex

-it L‘!
A11 All-Ill-WOttl'|6t'Pt'O

.i -

The addition of A'I'l’s 3-D Rage Pro chip
increases the All-in-Wonder Pro's 3-I)
graphics performance by a factor of three
over its predecessor, setting up 1.2 million
triangles per second. This PCI card also
has competitive 2-I) graphics acceleration.
But its multimedia capabilities are what
set the All-in-Wonder Pro apart. A TV
tuner with NTSC output, video zooming
and I0-second instant replay, still- and full-
motion video capturing to disk, and close-
captioncd text searching and recording
top this list. The suggested retail price is
$325, with street prices under S300.
ATI Technologies
Thmnhlll, Ontarlo. Canada 905-882-2600
ltttp:/Iwvrmatitct-h.comI

Creative Labs Sound Blaster AWE 61,0
Here's a PCI sound card with a unique
twist: a special motherboard connector
that improves backward compatibility
with programs that expect to find ISA
sound cards. The Sound Blaster AWE
6-tl)'s motherboard component tricks
the software into thinking the PC has an
ISA sound card installed, so DOS games
and other older programs should ntn
without ballting. A large number of
motherboard manufacturers support the
special connector— including Intel, the
leading motherboard maker, A-Open,
Asus, Chaintech, l-TC, and Gigabyte.
Creative labs
Creative Resource, Singapore +65 B95 4000
httpzl/www.soundblaster.eo|ttI

Pinnacle Systems‘ mirovideo DV3oo
The miroVtdco DV300 is a hardwarc/soft-
ware digital-video editing package that has
an amazing range ofprofessional-level fea-
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tures for $799. The ovaoo
lets PCscornmunicate with
digital-video camcorders
through an ISO-139-I Fire-
Wire interface to enable
frame-accurate control of
the camcorder. It automat-
icallyretrieves and replaces
dropped frames, so the
DV300 can create error-free
digital-video captures. An
on-board SCSI controller
frees up the PC] bus, deliv-
ering better disk perfor-
mance. It has a plug-in for
Adobe Premiere that ren-
ders only the newly added
special effects and transi-
tions in rcedited scenes.
Pinnacle Systems
Mountain View. CA
650-526-I 500
ltttp :IIwww.pinnadesys.oomI

lt’s easy to ignore the good
old 3‘/2-inch floppy drive.
Fuiifilm, along with Sony.

I

the inventor of the 3%-inch
floppy drive, has released
the HiFD. It offers 200~MB
capacity in drives that can
read I.-N-MB disks.
Sony
Sin Jose, CA Bil)-352-7669
bttp:/Iwvrw.sony.eontI
storagettysony

IBM Desltstar|6GP
IBM has had its share of
patents in hard drive tech-
nology. One of the latest is
giant magneto-resistive
(GMR) heads, which are
two to three times more
sensitive than existing
headsand thus able to han-
dle higher medium densi-
ties. This $875, 5400-rpm
drive is the first in a line
that IBM says could lead to
affordable desktop drives
of 32 GB or more by I999.
IBM Storage Systems Division
$30 Jose. CA 800-415-7777
http:/Iwww.lbm.coInIstoragr

lomega clik
lomega says it wondered
how small a Zip disk could

_> --
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'I'rIStar5tarSt'itIori8XE

be. The answer is 2 inches
wide-—small enough to fit
in most hand-held PCs
(HPCs) and digital cam-
eras. The clik disk holds 40
MBand sells for S10. Add a
cell-phone-size external
drive (for about S100) and
you have the most portable
storage device yet.
lomega
My. UT 800-691-8833
ttttpzl/www.lomcga.mm

Server Systems

The eight-way multipro-
cessing battles have been
joined, and Axil has a seri-
ous force. Axil's unique
motherboard design plans
for future Intel processor
upgrades. allowing cus-
tomcrs a longer product
life cycle. lts rack design
includes three power sup-
plies with hot-swap capa-
bility and a hot-swap fan
tray.
Axil Computer. Inc.
Concord. MA 918-37! -8100
http:IIwww.axil.com

Land-5 Icebox
Land-5's I:O-capable lee-
box server sports unique
disk and tape RAID com-
ponents that do not require
drivers for any server OS.
The RAID 3 tape-drive
array is capable of 20-
Mllps data transfer.
Land-5
San Diego. CA $19-566-2514
ltttp:lIwww.land-5.eom

HPC keyboards are too
small for most of us. Enter
Calligrapher 5.0, the prod-
uct ofyears of research into
handwriting recognition.
Designed to interpret cur-
sive handwriting-—even
the particularly inscrutable
handwriting of BYTE







Making Components 

Portable with JavaBeans 


]avaBeans, Java's component architecture is far more th m just a 
collection ol components for the client. By David . Renshaw 

ore 0 e . ton: u ·cr . 1 re application · ro develop. Lt: ·· rime. When 
you're kv ·loping ;ipplicaric n · fo r rhe kinJs of hcrcr geneou ·environ

.._ _. 111 ·nr rhar make up today' · inf rmarion-r<.:chnology (IT) in rasrrucru rt.:, 
·ou need ro solve c:ro · ·-pla rfor m development problems in a hea rrbear. And Ja a
Beans offcr a ·oltmon. 

JavaBcan · ombine rht.: brndir- ofJava (c. >., <.:ro -platform development nd 
<.:xcc urion) wirh tht: bc nt:fi rs of c mpont:nt · (e.g., o<l c n:u ·e;;) . A Ja a Bean i · a 
Java component that can be develop1:J on ne OS anJ hardware platform and re
u ed everywher . A wilh Java, man ' people p<.:g Bean as a clicnt-side solurion, 
bur thi · imp ly isn 'r rhc ca ·e. 8ean hold rhe key to integrated, 11-tiere<l . o lurion 
u ing rhc diver e array of platform · that make up today critical bu ines . ys
tems. Bcan take thc bcndits of oft\ are c.:omponents bt::ond rhe bounds of the 
pre nration Lit:r an I nable them throughout a heterogencous n-tiercd cmerpri e. 

I f you thought Beans were merd ya diem-. iJc toy, you may bt: surprised. Thi~ 
rtidc look at just what lkan -are. whar it's like ro develop wi rh rhem, what rhcy 

can do now-and what rhey'll hc ah le to do in rhe i11 ture, a well as whar role they 
can play m the enre rprisc. 

Beans and ActiveX H)' f.ir, cti,•c ' domin a t e~ tochy's 0 111pu11enr 
For mruir o i u~ , th1: mo~ c a mi lia r co111 po11t!nt ma rker. ActiYcX componen ts :rncl J;w:iBcans 
model i Mi ro uft ' ~ W111duws-hascd ct i\ c ' . :i re ~ i m i l ar on the surf:1 ·c, b111 chr real. func:mm-

H ll ~ U ARY 19 RSV . 8 1 



Building Network Apps Mak ing Components Portab le with JavaBeans 

al diffcrenccsbcrwccn them :ire nurnerou 
:mt! deep. I'll address rhcsc differences 
fir t . 

A .J:l\':tge:in is :1 sofrwarc component 
v.Tirten entirely m ja\1a, or at lea r com
piled from ~ome . ource language ro Java 
b)'tccode. AjavaBcan mightcnc;ipsul:11e 
the function of ·ome part of the user in
rcrfacC" (usingjav:i·s Abstract W'indow 
li>0lkir IAWTl, for example), or it might 
work as orncthing with um a vL iblc rep
resentation (e.g., a server Bean). A ·om
ponenr onsrrucrcdaccording ro theJ:w:1 
lk:111 re ipe' ill cxccurc on any sysrem 
rhat pro ide a Java execution env1ron
111cnc. In other words,JavaBean arc plat
form indcpcndenr. 

Tins is one of che major differences bc
rwecn AcriveX .:omponcnt and J:iva 
Bc:ins: ActiveX isa platform- pccific mod
el. An Active X component is wriuen and 
compi led for a particular 0. and hard
ware and usl·s OS calls. Ir runs only on 
the platform that ir's built for. The only 
platform ActivcX components inirially 
could be built for w;is Windows, bur Mi 
crosoft recenrl 1 mo\'cd rhc J\c..Ti\•eX tech
nologies mother platform , such :1 rhe 
M:icintosh and ·omc Unix variants. How
ever, ActiveX is still far from having sup
port on :ill t111: plat forms rhar:ire current
ly in wid prcad u. e. 

ComparcJ Ill Ac1ivc components, 
JavaBe:lll :ire lightweight. ·111e cncap u
lation of li.mcrion intO a Java component 
docs not c:iusc code bl oar, rhe cxecut:ihle 
ubjecrs are quite small, and rhe devdop 
a is not required to implcmem c unrlc · 

merhods. Another signific.1nr difference 
hecwecn i\ tiveX componcn~ and JJva
Bcans is in their re pecrive security im
plication (sec the rext box •· afe Bean " 
below). 

There arc additional :ire:i where rhc 
advanragcs of the J:i,·aBeans model arc 
evident. One of rhese area is DI.I ·. Ac· 
tiveXcomponenrsc;m he p:1 bged in ev· 
era! differcnr form , hut rhcy arc u -ually 
clclivcrcd ;i~ DLL.s. 1u such rhcsc compu· 
ncnts need ro bt· installed, if 0111)1 tempo
rar ily, inro a uscr·s~-ystem so th:u rhey ·an 
bC" cxc Ill ·d. 

Registering a control in aspm::m h:iscf
(crn~ on other applic:.itions executing on 
che ystcm. Forinst:mce, \Xljmlow~allow · 
on l)' one copy of a parricul.ir l>LL to be 
loadcJ. If your browser downloads an 
AcciveX componc11tthat lo:.l Isa 1)1.1 ., th;it 
DI I, is sh:ired hy :11 1the proccs ·cs th:lt 
arc running. If you start another appli 
c:11io11 rhar uses the same DLL. ic' ill b 
linked to rhc Dl.L al ready in mcmorr. If 
rhc rwo :lpplication need Ji ffe renr \'Cr 
sions of the DLI., prohlem. rnn resu lt. 
However, with JavaBean · exec111i ng in 
scp:ir:ible S:lndboxcs (for mun: iniorma
tion :lbour rhe Java s:mdbox, ·ee the text 
hox" .ifc Beam" helow). chis problem 
Jcx.;s not happen. 

Cooking Beans 
o Be:111s arc ro ·s-pl:i rform, srn.111, an<l 

s:ifc. Bur how do you create chem? The 
answer: pretty easily. Es enria ll y, a Bl-an 
1 :ijava classth;it abide bya cw relative
ly simplc nile and de ign patterns. The 

infr::istrucrure fore ·ccuting Be;m~ i pro
vided by vcrsion I. I of Java . \'\' hat .in: 

the ba ic parrs of a Bean that we arc re 
quired to provide? 

• Beans must have null con cruccors. 
• Beans 	 ommuuicate with each other 

by ra ising and listening for C\'cnts, so 

the)' must define event inrernction . 
• 	Bean~ must h:ive pt•rs1 1cnct! mcch:i

nisms. 
• lk.111 · must he c:JS)' and efficient ro di 

rrilmtc. 
• Beans must provide mcch.111is11L~ 1lt:11 e11 

:1blt• ;\visua l development tool ro work 
our what method. and evenr the Bc:ins 
have. 

1\p;irt from the ·e five feanire • rherc is 
nothing spe ial ;\bout ;1 lk:m· )'Ol l co11 IJ 
ju r a. ca ily build a Jav:1 :ipplct or appli
carion. In fact, Kean development can he 
a link: simpler becau c you don't need to 
worry :ibourstarring,stopping oriniti:il 
izmg. Herc' a ·loser look :it eJch of che 
ab.we five char.ic1eris1ics. 

Bean creation. You create a J:w.1lk:rn 
by u ing eithcrrhe 1ew instruction or the 
srnti · I 11 s \.di' ii a ;:.e method on rhc .i dV d 

. B .tr1s . Be ns cla s: 

1B di Beilll - llPI~ MyB e:: 1J1.) : 

or 

Cla s~Lo ade1 c; l - t 1 1 ~; . 

qe C l ,1$S(~ .getCiassLnaoer1 ) ; 
MyR1: J n 81?an 

1MyBea nJBeans. ins d ~t id'e 

(c . " xx .. Y • .11 • Be<.1·1 · i : 

ActiveX has evolved from the relatively ISOiated envirorvnent of 
the desktop toward the netwofked computing model that m· 
eludes the Internet. In a desktop computer system environ· 

ment. users {Of' their support Infrastructure) control what is installed 
on the systems. If Itcomes out of ashrink·wrapped box, then rt's prob
abfy safe and trustworthy. But this is not always the model for today's 

computer networb.. 
With the advent of the Internet and 

corporate intranets, more of the aoh· 
ware on users' systems is downloaded 
on demand from a corporate network. 
The code is often embedded within the 
HTML content and arrives at the user's 
system unbidden. This software is al 
most never installed ma oontioUed mao
ner and is usually intended to reside on 

SAFE BEANS 


the system only as long as the user accesses the containing pago. 
This model origmated with Java, and,not surprisingly, the Java se

curity model is designed for it. All Java code executes in a controlled 
environment called the Javasandbox. This sandbox fully controls what 
parts of a system are acoeSS1ble. This is possible because the Java 
application can use only those fac:iilies of class libraries that are loaded 
by a class loader that cooperates with the security mechanisms. 

ActiveX has no equivalent to the sandboK. ActiveX components 
are compiled to hardware-specific instructions and use OS calls di 
rectly.An ActiveX component can do anyttwlg it likes to the user's sys
tem once ii has boon downloaded. 

Microsoft has papered over this fundamental flaw by using certifi· 
cates. The idea of signing a piece of code so that a user can ensure 
it arnves undamaged and comes from a trustworthy source simply 
means that the user knows whom to blame when his or her system 
crashes; rt does not stop it from crashing. 
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Life of aBean 
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Beam start lfe as .clus flies; they can then be easily Instantiatedud made persistent. 

The b ncr rncrhod i preferred. In ordc: r 

for this to work, the Bean musr have a null 
constru tor- rh;1t is, a con ·trucror wnh 
no parameters. 

\Vh)' arc there t\VO w a>'S to create a 
Bean? Because a new object i nm ;:ii ways 
a new object when it's :t Bean; Bean. can 
be re ·lir tcc tcd from a persi s ten t data 
tn:arn. If rou ;ire acnialJy crcaung a new 

Bean and )'OU know for ure chac there's 
no po sibilir)' of 1here being a sa\•cd ve r
sion, then you can u c che nc·" instrnction. 
In. normal a c, though you hould use: 
the i ns tant i a t. . method because it giv 
the ·ystem's infra rrucmre the chance to 

use a 1emplatc- ·crial izcd Bean or the new 
instruction a~ appropriate. sing chc in 
s I.a nt i a e mechod creates a lkan u ing 
rhc defa ult con rruccor and then re~tores 

its tare dara ro rhe way ir wa · ' hen it 
wa ·stored . 

Wh)' i: this a big deal? Because Bean 
;:ire mc:ant to he rc:u ·cd with as little: pro
gramming ;1s po:.s1ble. If you ' re a solution 
prm·iderand ha\'ca 'etofJava Bc;in rhat 
you supply to your cu tome rs, you c m uS(• 
rcmplares cffe ' t1vcly. 

For example. you can crcarc your Beans 
with ;1 parricu la r look :rnd fc:c:I (e.g., a 
nice shade ofhluc: with a company logo). 
\V'hcn you supply solurions to )'Our <.: us
tomcrs, each wams its own look and fee l. 
:\II you h:wc: to do is create an insran<.:e of 
you r components., adjust a few properties 
(e.g. , color and logo image), and then 
save chem ba ·k into rheJAR fi le (more on 
these lacer) a tempbrcs. Whc11 our cus 
tomers use your omponcnrs in their ap 

plicarion. , the template \'c:r..ion.s arc u ed, 
so the)' alway sec heir company'~ own 
look (see the figure above). 

Bean events. Bean · raiS(· e\'enrs to how 
rha r o mcthi ng sign ifi am has hap · 
penc: I-for instance, a bun on push. O th 
er Bea 11s might listen for certain t:vcnt. 
to know when to perfo rm their p ticu· 
lar :1ction . 

Java Bc:ms employ rhe de/egatiCJn cvenr 
model, which is defined in the I . I ver
sion of Java. Even~ arc defined in a Java 
d a: rharcxrcnd j a•1a . 11 •l . t.·1en {)b 
.i ec t. Beans listen to each ocher by im
plementing a listener interface and 1hen 
regiMering rhcmsch·es with a source of 
eve nts. In practice, rhc visual application 
builder u u:tll)' crcarcs rhi Ii tener· mter
fuce implcme111ation . cu11111111ed 

W
h1le JavaBeans might be 1he greatest thing &1nce sliced 
bread, the reality is that the dominant desktop environ· 
ment and some of the major applicatJons designed for 11 

are bu1tt to use ActiveX components. Thus, JavaBcan develope111 have 
been quick to provide a solution: the JavaBeans bndge for AcirveX 

This solution enables anyJavaBean to be used as a first·ciass Ac· 
tiveX componont-that is, it lets you maJawBeans wrth ActiveX com
ponents. The bndge run·hme looks to the system ean ActiveX con
trol. while at lhe same time giving the Bean aJava enwonrnent 

The package contains a utility that allows the capabilities of a 
JavaB&an to be expressed 
m terms of OLE·type-h· 
brary and Windows-reg
istry mformauon. Alter the 
definition of the Bean is 

added to the Windows sys· 

RIDGI 


tern, programs can create instances of 1t, and tools such as Vi&\. al 
Basic can interrogate its j)(operties. The bridge run-time code then 
provides the mappings among the JavaBean,OLEevents,and method 
calls so that eveiythlng la transparent to both the user and the Ja,a· 
Bean. ThLS is significant: Oeators of JavaBeans don't need to kncrw 
whether their Beans are 111 an ActiveX container. They don't have to 
write any extra or specialized code to enable their Beans 10 be ustJd 
as ActiveX components. 

JavaBeans also provdea loo!s for taking eXJSting ActiveX comi:o
nents and turning them into JavaBeans in the form of the JavaBeans 
M1gratton Assistant for ActlveX. The Migration Assistant analyzes 
an AcuveX control and provides the skeleton implementation ol a 
JavaBean that exhibits the equivalent public interface. It isn't able to 
conveft the 1mplementa1ion code to Java, but it provides a quick stllf1. 

You can download the JavaBeans bridge for ActiYeX from the Ja•r&
Solt Beans Web pages (http://java.sun.oom/Beans), 

G B ANS AND ACTIVE>: 
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Persistent Beans. Ape r~ istence mech
311i~m :l llows a Be:rn or a o ll ecrion o 
Bean to be aved in a fi l ·or transmitted 
a ro ·s :i ncrwork. l'c: r!>isrencc en:tblcs 
omc near capab1lirics. For c .imple, you 

can crc:nc :i complex 0111pound do u· 
rncnt ma<lc up of rex1Bean prea !sheet 
Beans, cbarr Bc:in and so on. When)' u 
atT:l h rhc<locument 1o:rne-mail me age. 
rhc message\ receiver can re urrccr rhc 
do umcnt :rnd vie\ o r edi t ir fu rthc r
you ba tcal ly send a lighrwdgh t :ip Ii :i
rion al ng with the dat3. 

Be:in~ use J:iva e ri aliz:irion mcch::1 
ni ·m.sropr vidcpe rsi rcncc. l11j::1v:i en· 
aliz:ition, all the mcmhcr \':triable f ;in 
objc r c.1 n be m:ide pl·r i rent by rhc J.1v:i 
run-ti me- evc:n whole rre ·s or networks 
of ohjccts rhar refer ro c:ich orher. All the 
Bean creator needs to do i.s implemenr rhe 
j ava . i <> . • er i .11 i 1db I e interface.Th i~ 

is ::1 simple t: k, a this inrcrfu ·c ·ont:i in 
no method . 

Thcr · is some work that needs ro he 
done, rhough. Each member v:iri:iblc that 
should not , or cannot, be m:ide persistent 
nmsr be marked ;i rransiem.This in rruCI 
the eria lizarion rnech:inism 10 ign re the 
field whc:n m~1kingche Bean persiste nt :i11 J 
to neacc an uniniti:i lizcil ficlJ ' hen rcs
urreaing the lkm. 

Packaging Beans. 'l'i u p:i k:igc :i lk.111 
l )' putci ng ir inr :i JAR-.1Ja arch ive 
(another Java I . I :i ldition). A JAR 1lc i 
ba ·ically a Zip fi le ' ich the addition of a 
manifest. a kind of table of contents. The 
JAR can conrain nm only the Bea11 'sown 
clas fi le bu r :i ls u other cbs cs rh:ir rhc 

Bean Events 

The JavaBeans vent model is simple to understand. 

lkan uses, i ·ons, gr:i pl11c. . 1111em:1cio11· 
;ilizcd t xt, :ind HT.'v!L-formar help files. 
The whole 1hi11gcan be inst;illed or down· 
loaded a .ro · tht: '\ ch a.~ a ·ingle I ITTP 
reqm-sr (a fcam r ·that reduce. load time · 
for B ·ans-b:iscd application :ind applet'). 

P:i · ·.1ging 111 a JA R rcquircs onl y the 
n:a1ion of a mani {'St file that 111dicttc. 

rhc name of the clas rh<lt define rhc 
lkan. Execme the JAR 111ilit)', with :-.omc 
suir;ibly ob cure inc:rnt:1tio11 ·. :rn<l you' re 
dont:. lJnforrunat cl ', chc j ;\R uril ity i ·nor 
the gre.itc:sr of program · .ind wi ll oftcn 
1mt .K epr )'Ou r comm<lnd-linc option , 
execute quicrl y and then do 11otl11ng. It 
C<ln r:ikc . evcr:il attempr ;md reread nf 
1he licl1 mfornrntion ro gc t thi~ :ceming· 

ly implc pie ·c of ' Mk rnmpkteJ . 
Introspective Bea ns. lnt ros{lerticm 

refo ro the way m which 1hc: puhl ic: intcr
ta e. to a Be:in. lcrhods, c1·en1s r.1 i.eJ. 
·vrnrs listened for, :tnd 1uhl i propcrril· 
can be dis overe 1at run rimi.: . Thi i. rhe 
informar1011 rhat a visual huil ler needs 
in ordcrto bc :iblc muse a Bean.T iu: Bc::111s 
inrrnspcc11on mcchani m build, ln yet 
:llwr hcr base J:iva lc:irurc:, n(ft.ctio11, 
whi h provides rhe ·apa l llli t ~· to <l1scov
·r mcthoJ i11 format10n about :i cla~s. The 

111trus1 ecC1011 me h:rn1sm al o earcht· · 
for de ign parrerns defined in rht' J:i,·a
Bc.m pt.-c:ifi ·:i1ionso rh:it rhe events r.u~cd 
:ind listcnt:d for can be deduced. 

omcrimc · it isn't appropri:itc to ~im-

he JavaBeans 1.0 specification has been around for specification, for example,was made available for public re

a while, but it's still incomplete. Subsequent versions view last September. Some of the specification's important 
have been in the pipeline for some lime. The Glasgow features are as follows: 

A containment·and·seMCes protocol that en· 
ables a Bean to dlSOOvl!f' 111fonnat1on about the 
Bean within which it's cont ined and or the 
contrumng Bean to make s9fV1CCS available to 
lhc Beans ii contams. 

A drag·and·drop subsystem that ciosely inte
grates drag·and·drop operations wrth the na· 
trve platform facilities. This 1s to permit Java 
and the nahve·platlonn apphcatioos that aro 
running s1de·by·side on the same system to 
cooperate. 

FUTURE BEANS 


An activation framewortc that enables apphca· 
lions to detennine the type of and identify an 
arbitrary ptece of data, encapsulate access to 
11, discover theoperations hat are avarlable on 
rt,and instantiate the appropnate Java&ans 
component 10 perlomi these operations. 

Issues such as aggregation were dropped from 
th Glasgow specificauon, sow can be sure 
that !her wtll be more rev1s1ons and releases 
beyood the current one 
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ply a sume that all public mc:thods :ue 
to be :lcces~ible ro other u ·er . You mighr 
wam ro explicitly specify whid1 methods, 
events and propcnie con timrc the pub
lic interfocc of you r componenc. 

To do rhi , ym1 crearc a Bean Info cl:i.~s . 
Bcanlnfo :ill w · complete cont ni l of the 
definirion ofrhc public int.c: rfa e to :1 Bean. 
If a Re:mlnfo class exi h , it' rhc defi ni
tive ource of inrcrfoce inform:irio n, and 
no arrempr i made ro use automatic in · 
rrospe ion me hani m . BeanInfo hick~ 
methods and propcrrie even if chc:)' ;ire 
:ice siblc rhrough publii: method ' at the 
Bc:in-cl:iss level. This mean · the Bean can 
pre en one: view of itself in an app li a
tion hui ldc:r and another when used as a 
imp le Java cla · . 

In addirion and ver)' im1 orta111, Bean
Info allows the reuse ofJava ode not or
ii;in:ill · de igncd a · :i Bean. fren, c:xi t

ing ode docs not abi le hy the :ivaBcan 
d • ign parterns that identify public prop
erties. Kcan lnfo cla can pc ify the 
n:mu:s :ind rype ofa properry :md ddine 
the ··gcrrcr" :ind" ctter" mc:thod name . 
(You still have ro I rovide code for the oth Beans Everywhere
er fc:a t11re , su h a pcrsi renee.) and cxc lltcd on any Jav:i pl:i tiorm. Tiu · 

The 'e five fea111rcs :ire rhe fundamen · Javalk:msare notj11 ' t cxecucion-plarform i · rru · plarfo rm i11<lcpcndence; no other 
ral ones that most Bean define, alrhough indepc:ndenc; they're al o remion-plat componcll! mode l come close to ir. 
more omplex Ke:in mighr define more form, .L~semhl -platform, and reusc-pbt It' ' obvious wh a Jm·aBcan is indepen
cxoric ones. sudi as ustomi~ui nor prop form independent. You can build a Java dent of ir c. ccurion platform: Jr"s Jav:i. 
ert cdiror . Thi might sound li ke a lot of Bean on one development platform and Bur how is it able to declare indepen<lcn ·c 
' ork, but rhe use of :i smart <lc.:velopmenr then :is~cmhle it into :t :olurion 11- ing :i from the Jc: dopmenr environment? In 
environment c:in creare rhe onsrructor, d ifferenr plarform. Other usc:rscan re.: use tro ·pecrion :ind ·u ·mmiz:nion. 
Be:m l11fo and proper[)' fields; acce so r an I c. ·rend rour Bean u ing ther tools ~ nh a typ ic:il programmmg en\'iro11
mcrhods; and J K files with licrlc effonon running on othc:r platform .. And rhe ·olu men1 , you purcha ·e your development 
rh ·part of thc u er. t ions chat u c rhe Bc:in c:in l c cleplo ·e<l tool and insrall rhc111 on you r , y, tem 

A look at IBM's VisualAge for Java, showing 

the visual builder and the workbench. 

n the JavaBean worid, there aro many different styles of Bean•capa· 
ble tools. The JavaSoft Beans Web pages contain ahst of two dozen 
or more tool6, either cwrcntly shipping or scheduled lo be available 

shortly, that support JavaBean components. Included are the tradition· 
al IDE·style builders, such as VisualAge for Java, from IBM. JBuilder, 

from Bortand;and Java Workshop, from Sun 
Microsystems. 

A large portion of Java code 1s contained 
within appl ts that are embedded 1n HTML 
pages. For the Web-pag builder or publish
er, there are tools such as BeanMachine,from 
Lotus, and Java Studio. These tools offer pa). 
ettes of Beane and drag·and-<lrop or spread
sheet-style interfaces, which make 11 SllTlple 
for nonprogrammers to create applets from 
JavaBeans. 

BEAN BUILDERS 


-

Con tructing an appl t with Lotus Bea nMachinc 
is mostly a drag-and-drop process. 
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(burning up :i n:. of hard d i k pace in 
rhc prcxe ). After in,,c.illafion, you h:i1· · 
.i l:.ir0 c lihr:1ry of 1:1$ cs and component 
;w:i ilab lc co be rcu ·ed. !'he c.i1ch i: ch:ir 
once )' Ou build a new ornponcnr u~mg 
:i panicular dt elopn11:11t environment, 
11 isn't .ilw:ir:-, c:is · w u~c or cxn:nd from 
wirh in <mother en ironmen t. Thi is bc 
c:tu e c:ich del' ·l opm m cnv iri nmcnt 
creare tis 0 1 n I rotocols ior event h;m 
cl ling, prop{'rtY n:in~. an I on-~omc: 
dung th.11 nc:ccls to h · ·ommon :rn1Ung 
;111 0111µ ncm . In addition the undcrly
ing s11pporr l:i: c · f r each Cll l'ironmcnt 
are often J cl ivc:rc:d :i~ DU $and arc invari 
ably different for differetll cools. so :1 com
poncnr from one nvir nntcnt m:eds :ic 
·c:s ro th · ·{· 101. c whereve r it g1 cs. 

The Jal'.i Hc: .ms spccific:irion care il l 
lcrail rhc cvem mode l rh.it j.n·a compo

11e111s :i re suppo~cd ro u · when rhc:~· .ire 
co11111!Ctc<l Lo c:ich other. ·n1i s me.ms char 
wharcver cnvirotttnenc :i Bc.111 1s built in, 
11 ·:i n .1hv:iys r:iisc and receil'e cve1tts from 
othc:r Bc:an . . .I n .1ddirion, Ja aBcan · u"c: 

nl)' tJ1e · t.ind.trd J:i1·:i ·lass libr:irit' , 
they have no hiddl'.n run· llllll'. dc:pcn len
cic:s. Tirn:;, rwo p cemi:il major problems 
wnh J;1va ~c::111s :ir · avoided. 

Furrher. the lntn) ' pc:ct1(111 me h:inism 
of J.ivaB an allow a builde r c11viro11 
mc:n1 co query cvcryrh ing about ch run 
tintc interfoc ·s of :i Bean. Thar mean· a 
JavaBean- ·ap:lhle cl evclopmenr cnvi ron
rncnr an accept and use an_ lk :in. 

Enterprise Beans 
Probably rhc inglc biggc cadl'ant.igc of 
J :i1•:1lkans a · a ·omponcnr model i it · 
trul, pl:irform-indcpcn lcnrn:uurc-n t 

only i11 term~ of the cxe ucion platform, 
bm al wirh rcg:ird to tlu: J c:vclopm ·nr 
en ironmcnr . nd ch i 1 n'c just a proni
i ~c of futu re: inckpcnden c; it" a r ·ali ry 
rt day on the pl:Hfornts tlut now ~uppnn 
chc bu in· · )'· rem of the world . T in: 
Java cn l'ironmcnc ha be me av:'.lilable 
on an enormo11 · array o placf rm in. n 
c:x tremdy shon period of rime. 

From the t :l rt. J:ll'a!5e:111s h.1vc been 
cxpccred o bt u cd nor ju t in client >' ·
tc:ms hut in ba k-c:ncl servers a~ well. The 
next wave f r. \':l lk:rn ce ·hnlllog . will 
include exccn ion ·pe ifi all year etc<l :u 
rhc e crvcr systems. 

Thu tar I 've talked about bui ldi ng 
Bc::in •. But wh:it an 011 do with rhem? 

bviou ly, the, make gr<?:'.11componc:nt 
for building u ·cr inter ace · (ju t a Ac
uvc: X control~ do). T he nc:wc~t wave o 

.JavaBl'.:ttt · rccl1nology, c:illcd Enterprise 
J.w:i Bt-ans, includ<.' extension -pcci fic:il 
1. 1.i rgc: tc:d :lt chc:se sc:r er ·r . rcm . 

An Emcrpri c J:waB an 1s an c:nc.1p~u 

lacio11 of :l pic:cc: of husiness logi . le :111 

he exc me I in an cnvi ronmelll that .sup· 
pori.,, tr :m~ction·proces ing onsrru r . 
In fact, urn:ntrr:in~:i ti n-pr es ·ing en 
l'ir nmc:nts .. u h:b ll\f\ I" C..: I ·· .will up
porr E1ue rpri. 1.: j.ll'aneans in the futu re. 

The hasi srru ru rc of a11 E111 .:rprisc: 
J.walit':rn 1~ the . .1mc as rh:u o <ltl)' ocha 
lkan, bur \ irh ii few wrink les. f i ~r, rhe 
Enterpri ·e ncan ·omc in :1jAH., hut\ iih 
more 111form:i1wn char define ics tra ns· 
<lClion· c pe rulc . The basi m del ( r 
the Enrcrprt, l' Bean 1s one: of dicnr and 
se rver, where co mmun i at ion h ·tween 
the dicnt :ipplic.:.111011 (probabl. bu ilt' ith 

Enterprise Beans 

An Enterprise Bean functio ns over a 
network in a tran a ·tional enviro nment. 

·om• ·mion:il nc:lll ) 'nd thc Enterprise 
lk.111!>c:Xe ·mmg, m 1hc crver · via rc:morc 
mdho<l inv1 cation (R 111), rhc CORBA ln
rcrnet Inter· RB l'roto ol (llCI') , or the 
forthcoming R..\ll over llOP. 

hir tT,111 a ·rion-pro c mg m nitor~ to 
prnvidc En terpn>c Kean ·upporr the c 
ncan wi ll l i kcl ~ have It :ibi<lc: by fmrhcr 
m l ·s th01c limirrhc thi n rher .111 do. For 
in~r.111 ·c, the) h.wc no AWT capab ilicics. 
St chcy arc in l>t l le: Bean . l • roen ure 
that Emeq ri e Be:ins c.::innotc.iu c dead
locks or d nial-of-. crvtce ana b with in 
the: ·crl'cr. the u c of thread :ind ~-ynchro · 

nizarion will be limitc: <l . The: c 01 rc rhe 
kin 1, of limir.1tio n chat currem applic:1
cio1h lil'c with 111 tr:l n action procc:: ors 
so che, shouldn't cau ·c great pr blem ; 
aitcr all , th is i a specialize lc:nvironmcm. 

Choosing Beans 
People in the ·ompurc r indu ·rr ·have 
be ·n talkitt!? ab ut rhe great a<lv:i nt.igc · 

Emer Hot8Y1Es u. I 00 <ll http://www.byie..comlholbytcs/ 

AVl'l1tac1e 

S1Anc!.ard 
2 1 Cor rphrnlt 

Type I PCMCIA 
Connec! lon 

I 

nos 
os·2 
UNIX 

Winnows 3 x 
WrlVfl)w 95 

upOOllCd 

IfI( 1tr~1'cle1" ~ 
(!t~t(/I I 

Hl(Jh Accuracy Surtac 
11.~u11 1 TechnOlogy 

\\~ lh 1 2 or 4 

Serra! Ports 


1•u·turc1J llifll ·• 'itrwl ( fJ11Wtu1fh•HWfl 

/'( ·{ "tud /It'' ,,,,.,,• llww/tJl t.1te.J 

111 /Ju I "t \ /11 fJJwt. 1 h 

h-olff tfofff 

S/ee1a&1 

Pt#Clll 


!leacft;a.ar-te~.f 

C)GUATECH 
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FairCom® 
corporation 
Commercial Database Technology. Since 19'79. 
USA. B00.234 .8180 

Half of your Client/Server project 1s the Server! You control 1CXJ',f, of your Clien 

Speed is essential in all database projects . but not at. the expense of stabilrty. You 
wouldn't try to go 100 miles pe1· hour with your bicycle! The same is true tn database 
t.echnology. FairCom has been delivering fast. safe. fu ll-featured database engines to 
the commercial marketplace for 19 years. Proven on large Umx servers and 
workstations. c-tree Pius's small footprint and exceptional performa. ce has also 
made it the engine of choice for serioL1s commercial developers on Windo vs a1d 
Mac. Check out www.faircom.com for detailed information. You'll be glad you did. 

c-tree Plus~ key features for $895: 
RO) ~ r... ., Rr.l l lat"llH l'C!> /Rcll-Oat k •• ds 

· l'or'Ulbl Mub-T N'.1d·u1 AP1 · Eas· make S) m 
. Compjr.t(l c SaU""Cr! A0'1mocd v..,noblt Len:;rh 11.ecord& 
• nu-er.cl Seit! Li~1e& · BLOBS • 
· Stantlaklne or Ciort/ Sr.rver · Spoce Ma !7-Jml)!l t 
. Conpl~ Trnnr:l'.u:tJcr• P1'11v.!58rtl.) . R n lm~I Sca mty 

mdomng euui1 1£M:: l't<CCf• 1 C<Jndu om1 lndru 
. S&~'1t6 . ooac1J &ia 1<1wf111:r.• 
. Aticrt/Cammt. Cll<Jr 25 Ck\'eloptr Serv rs orc\JC>lo 

Platforms: 
MIPS ABI cec A~hu 5.., SP>i.nC W1n:iowr. 95 sea "''"" VlNFS
800PEN OSI-/' nos V\1'011001'11> NT lir.Jx V4t>V> ,a( x 
Atx l(O!lCXX) 00/2 V\lomlcn·,,; 3 .1 M r S/1lwn v Oir:ne 
RS/BIXXJ Son CG Moc rn terucum Inn N t!'tW.:tJ NJ/ L•/f'.• 

Side. VVhy sewe for less on your Server side? Mave your functions w he server· 
side co decrease network traffic and mcrease performance! 
Today's database demands may often be too complex for traditional Aelation<JI Model 
Database Servers . Server needs come in many different sizes and shapes. What 
better way to accommodate these requirements than by allowi g the developer to 
take full control of the Server side? FairCom's Server Development Syste1 was 
created to meet this need. It provides ti e developer the means to create an 
industrial strength Server. Complete make-fi les are mcluded tor all FairCom 
commercial platforms. With our proven kernel add or override exisong database 
functionality or creat.e your own speoal multi-threaded server· 
Applicatio Server Net.wor Gat.e vay Server Data Warehouse 
Special Web Server Oepartr ental Database Server Embedded Servers 

FairCom Server Development System key features: 
Provides complete source code for all the interfoc.e subsystems to the FairCom 
Server. Se ver mainline. Communication, Threading . Remote function int.erfaces and 
procedure calls are all supplied 10 complete C source code together with the 
FairCom Server sophisticated thread-safe kernel libraries. 
Cu~rmwlitl Ro'lb.,ck-Forwa"ll r"H"'t(lr1 Ga1tl ll twld Ind>)• 

Tn!fisacoon ~ng Arr.>IJioatll:u:k Re&alll>on 'ul:ipkl Prcwco'S Smal Mnmor, rcittpnnt 

Online Baclcup Chen~ S.de Sourer. H" ldlYJt!flOOlJ6 Net;.•1Cl"lnQ (l:M p.,CJI>; 

0ti;nliter RcOO\.., I) ' h1bthm ndm9 h ie Mr m r n!J CDOC/J&.a fltH I i;., 


Key hM"' lccr n g 
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of :oitware mponc·nr~ or re:i rs, 1t not 
h:caclcs. Mau ' <lc ,• cloper~ al rc~1 ly cxpc
m~11 e rhe cad ;mrngcs when they huild 
:ippli ations with At.:tivc omrol. . 

How vcr, le ring:i component mod 
e l or the rcation of Iic1ll·sid ap pli· 
·:irions h.1. m:rn impli :irion. , noi rhc 
lea r of whi h is plat orm lcpendcncc. 
I you choose Acti\'c as rhc Itel!( in" 
mult i11ered di· rribun.:d-obje ·r snl11tion 
)' OU have rn grap pl e wi 1h i 11 t ro<lucing 
A rivcX· :ipahle sysr.:m:. 111 111at1}' pl<lcc . 
You mu t .1 ·k qucsrton · su ha : How 
nt.tll)' of Ill)' e ·i ting y:t ·ms support 
Acri c tc hnnlogics? How rnu h ' tl l n 
o rtorcpl:tcc1h~cs, stem wtth Acttvc '· 

c:ipahle sysrcm . Will I h ·choosing the 
appropr iate h:irdw:irc :rn<l OS pl:tCform 
for 111}' ~olution, or i. che h 1 o com· 
poncm mod I gi ing onrrol ro a single 
upplier? Do I \\'Jilt this kind of pl:11form 

I k·in? 
I lctcrogcncuu~ network of )' 1em 

arc .1 rc:ility 111 coday' tmsincss ·nv1mn· 

Borland hltp:/fiava..sun.com/ 

Int rnational, Inc. lkam 

rollsV11llcy, CA 


lotus Dcvtlopmcnt408-431-1000 
Corp.http://w-.ba•l•nd 

c:om C:lmbtldgc, MA 
617-577- 8500 

IBM Corp. http://www.lutu c:1>m 
Whit e: P1~ins, NY 

Sun Microsystems,800-426-3333 
Inc.http:/lwww.ibm.com 
Palo Alto. CA 


JavaSoft Bean 800-872-4786 

Well pages http:/lwww.sun.com 


1t1l'1H. Yl'C 1he -c ken n o ( rh · wrong 
omponcnt model fo r rhc ·lient in :111 ,... 

ricrcd :-.11lution nulcl for e :i orpor.mon 
10 . pend null ion t doll:irs changing its 
hack -end y 1cm . 

J ;waBcan i · nor just :i i.:om p1111 cnt 
model orthc licn t: 11 holJ:-. the kcr w 111 · 

rcgr.1rcd, 11-1iercd ·olu t1on · tJSlll! rhe di· 
l'er ·e <irray ot plarforms rh:ir make up 
rod:iy 's ·nri ·al b11sine~' s · ~1c1m•. In 1hi~ 
ligln, the ad a111:1 e otJwaBean i ~ obvi· 

u : plarf rm indcpcnd ·n ·-indc.:1 ·n 
dcnn· from rhc dcvclopm ·nr pl:t1form, 
in kpcndcn ·c from 1hc c cc111ion pbt· 
form, :mcl in<lcpcn<lencc frnn1 Jel'clop· 
mclll tool· . [l) 

J>,wid S. Re11 s!JrJ u ts 1111 <J biect-uclmolo ')' 
sfi ecwlist 111 ti<' Centre {Cir Java Tcchno lPgy 

De1·dop111c11111t 1ln· IBM U.K. L" l1or11luries 
(Ilursky Park.\ mchcster. U.K.). Yuu can n-.1d 
I im clo odltors@byto.com. 

mailto:odltors@byto.com
http:http:/lwww.sun.com
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http://w-.ba�l�nd
http:nu-er.cl
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Once ·trictly a big-iron applicatio11, OLA? is movi11 to 

desktop spreadsheets business software and the Web.OLAP 
By igel Pend e OMNIPRESENT 

hic:h came fi rst on-line analytical proce in (O P) or relational d, ab . c::.? Awa rd yom elf l 0 
point if) ou an wer d OLAJ>. Conti« r~1 to \\'hat many people rhink mu lridimen ional analy. i. rool · 

liiiiiiiiil have been around f r much long rrhan relation I dmaba ·c ·: Today markerleader i now 2 y ar 
ol I. Whether or not their developer. u c::d tht: tam· LAP," many budgeting, sa l ·s analy ·i , con olidat io11, 
and planning pplication. h vc u ·eel fun damenral OLAP concept · ovt:r the year . And now OLAP un rion 
are poppi ng up in non- L P pplicarion rhar will robably bring them co a I igger :iudicn e. 
Dc~pit · rhcir widespread prcsen e, OLJ\P wol~ fai lc I w .ip

run~ the .1ucntio11 of rhc m<tin ·rrc<tlll uscr-umi l recent!~·. ' l lu 
ailur was not bec:iuse of :i la k o fun ti nality: ~fost of rh~ 

adv:rnccs lll OLAI' h:we no thmg to do with ;malyti al or · 1,rn ·

rical uncnonalit)·. lndecJ rhe c:irlit!it >LAP roob probably h.ld 
more ophisric:m:d alculation capabil11ie~ than m:iny of the 
1rH li.:rn me~. 

., 
a 

o, tf ir \ \ ':L' not :rna lr;i ·a l uncuonali1r th:it kept 01 P -rom 
being a popul.1r :l.!> 1-2-3 , wh:ir w:i it? I'' forma Dit· 

1ii ultic " (pag 88 :\ ' ) hows,< LAI' h;i problem olle·:ting 
d:ita and .;roring it. and prt blem. intcgr.1ting with ther appli
ca1 i1 ns. Ol.1\ P al ·o lacked rnndard. , ' c cring the mar ·cc into 
proprieur · fief loms. · erring up and running 01..,\1' required 
e ·pcrr help Jnd uul~· high·b·d or guru rypi.: h:itl .1 cc i. ro m 

apabilttie . l'lu~. it w.1~ all very expen 1vc. 
T he c ncgarive d1Jr:i.:1crisci cs 1,l\ c 

hanged.. ow that LAP i no lunger srri ·cly 
a 111che le h11olobo:', it i worrh examining how 
ir ha · evolved 10 fit more clo cly with con 
rcrnpornry bu ·1n6~ needs in organiza:1011 ~ 

!:'Ir •c :ind . mall. 
inc<:' ( LA Pproducr cover :t w1dc spccm1m 

1 f application ·. no single :irchirc nt rc ould 
wor · optimally f r rhc full ra nge. D:tr:i vol· 
umes r:inge from a !cw meg<tbyre to terahytc. : 
functionalit)' range~ from imple aggregacio rr 
to comp! ·x fi11 J111:i. I model~; ac c · ranges 
!Tom read·onl~' 10 multiu~cr ·on..:urrcnr read! 
writi.:; :ind user populmion · r.mge from . inglc 
u er ro thous:rnd~ of users . 

o L.\P vendor~ have used m<1ny differenc 
:ipproa he or how and where their product 
store the J:ira f >r multidimcn it nal I rocc: 
ing, and where the pro c ·ing it ' If o ur~. 

omc produc art: mcm.: versatile than o:hcrs, 
and in ·vitably. rhe \ cnJor of rh<· I ·• n t arile 
produc1s :irrnck the approaches th:it they don't 
~t1pporr. But thi~ i ~ unnc c s<1ry bccau t ' each 
type n :irchirccmrc 1 u1t:tble fo r dtftcrcnr 
applic:uiom. 

Types of OLAP 
01.AI' product · and vendors resist :rncmpr to 
be 11t::itly pigeonholed or ompared. On :1 tech
111cal b:isi , thcrc: :ire a ~nrprisingly large num 
bcroh·:i ri:ible rh•H di ff rcnt1:ne the pro~n r • 
'Ono two produ rs are idcnr1 al-even in 
.tr hnecturc. 

Relational 0 \P (ROI.AP) u · · · 'QL ro ex· 
tract data from a rel:nio1 JI <l:irnba can I 

r£ 6 ~ I.. p R~ I 9 9 a B·r ' BII "'· 1 

0 
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OLAP Omn ip rese ntManaging Da a 

crc:ltc: muludimen ·ion:i l view· on rhc 
fly. Mulridinwn ion.ii r (M<11 ..r\1') cn:
arcs :ind sto res multidi111c:nsio1rnl J :itJ 
h:i~es hc:iorc:h:rnd for fas rr access . 
Hybrid 01.AP (HOLAP) combint·s ROI P 

and ~l >LA P by crca ring mulriclimcn 
s1onal rnodel -rh:it u. c rd:it ional dmaba~

c -. Blzt the crms "KOLAP " ··~iOL:\ P. " 

and "HOLAP.. arc, ar be r, • nly :ipprn i
mate mdirnror ot' how prucl111;t,, work. 

To rrym bringsomc cbrirr to our Jll<ll , 
i ir i· h.1ncly rouse J rwo·~lim n:;ional 

gri l (sec "Oifferenc rylc of LA P,"' .it 
ngh t) . Thi grid posir iom prnducrs b' 
where rhc n1.11orit)' of the mulndimcn· 
·ion:il procc:s irig occurs and b~· wl ere: 
they st 1r rhc bulk of ;hei r mll lticlimc:n · 
sional darn. For each of thc:sc two Ji 
men ion , rhcre :ire th ree l a ·i1.: option . 
Rcgardle ·s of where ihe J.C tivc multid i
mensional dJ.t a origrnall}' came fr om. 
there are c senrially three places to store 
it or an;1lysis: :rn RD~.\.iS (wtrh no exrer
n.:11 ·w rage), :1 harrd mulrid imens ion:il 
J ,trabase on a ·crvcr, or lo ·al d:ll :l filt' ' on 
a dient r .Similarly there :ire three ryks 
of ..engine'' rhat cm do all or mosr of 1h1.: 
mulr idimcmion:i l con o lidarions :ind 
other cal ula11o ns: rmzhipass '.'>QL. :i 111u h1· 
u er mu ltidimensional application crv
cr. and the diem PC ir·clf. (.\ foltipasl> sci1 
perforn one query, rhcn ret:1in the result 
of th at query in rcm por:i rr scora >e w ilc 
ii performs one or more orher queries . 
Th1.:n it joins the rcsulc or rhr qucrics or 
:i fin:il mul 1dimrn ional rc~\l l t.) 

To ·ome (;,' rent, he ·c: opt1rn1 · <1.re 111dc
pcndc·nr, o ·.:ver .ii comb111.uion · arc pos· 
sihlc. However, on ly some of rhe nine 
1.:mnbinai ions m:ik ·sense. Fore. ;.unple. 
zr would be r.1zy to u~e SQL 10 do multi
dimcn ·ional procc si ng of dara held in :i 

m11lri<l1mcn~icrna l databa c. In pr:r rice. 
~ix oi the opnons make sense, .ind in mo ·1 
asc-, seva.:11 produc ts pro,·i dc rhos..: 

·omb in:ll ions. 
lfa product is norm.:111~· z ~ed in only onr 

wa~-, ir :ippcan; in th:it box nly. Howc\·cr. 
scvc r:il of the produ t arc c;1 pabh: of 
workrng in more than one way. whr ·h i' 
one rea ·on why evcn the most ingeniou. 
arch itcctur:1l dass1i1 anori schemr often 
fail.. though products rhat :irc genuine
ly u ablr in more than 011e w.1y appea r in 
rill rhe rcl c~-.mt boxes, rlw doc nm mean 
rh:it rhey Jre equally ar borne in c:1ch. 
Some produ c really dong in one c.ltc
gory. bur rhcy have i.::ip:rbilirie:. t h:ll :11low 
them to be in ludcd in :mn1 her. 

It yo1. prefe r the normal bandied-abom 
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RDBMS MultidimeMional Local (dieat) 
database sener data fies 

Midtipass SGL MlcroStrategy 
DSS Agent 

You can categorize OLAP products by how they perform 

calculations and also by where they store their data. 

Different Styles of OLAP 

2 
Multidimensional IBM 082 OLAP Ser.-er 
server engine ArlJor Essbase 

OracJe&press 

DecrslonSu1 e 

M1crosoff OW Sel'ller 

Seagate >lotos 

Spee<J~·arc Media/MR 

,t,ppl1x 1M1 SeM!r 

\Vh1teUgll 

Cieat engine (5'it 3 
lnlorm1~ MetaCub

irtotwo tiers ii Web 
C<ignos Pa.wcrPlay

implementations) 
(server) 

4 
Art>or Essoase 

Oracle Express 

Gon11a OLAP Database 

Microsolr OW Server 

Pilot Analysis S~rver 

Seagare HoJos 

Speecfware Media/ MR 

AppJi~ TMt Server 

AppSource Wired 

s 6 
Commander FOC BrioQueiy 

Dlmcns1onal lnsigllt BusinessOb1ects 

H)•penon Piiiar Personal Essbase 

PeJSOnal EJ+Jress 

Cognos Powerf>lay 

Appl' Til11 

Perspectil·es 

term~. you can map rhcm 10 the grid. llcla
tional Ol r products arc rn the fir t col
umn onlr (squ:ire~ l l, and 3). Mulmli
men~ional da1:ib:1 e (al o ·n1Jwn .1 ~ MDl\, 

1'-IDDB, or MOL.\P) produ ·r arc in he 
.,econd column onl)· (~q 1<1rc. 4 Jrt<l ). 
Dc -kror O f.AP product ' .uc 111 squ;ire <>. 
H ·hrid OL.\P produ r · ;m: in horh squ.m:: 
land 4 :ind :m; shnwn in 1L.zlrcs. 

Tl e fac1 ch:i rsevcr.rl produces arc in chc 
~.irn t'. ' 'l11.1re, :ind rhercfori.: hal'l· simi lar 
:r r hrcccrnre , doe nor ncn:s. arily mean 
ch,lt rhry arc very ·imibr prod u ·r.'> . ror 
in ·1ance, Dl~2 Ol.A I' Sen•cr .111d l11iormJ· 
tion Advam~rge De ·is ion unc arc accual
1)' '' er~· dif crcnc: They ti"r h;i1 pen w 
harr crr:rin srn r:rgc :mJ ro-:ts:.i11gch:ir

:1 ·tc ris ti ·s; rcch n ic:tll~" the)' both still 
cuum :l ROLAP pro<ltKt>. 

Ev n rhough rhi s i;rid i. proh:ibly he 
·1mplc ·t and dc;in:. t w. y of illu ,rrati ng 
rhc .1 ·h i t: ru rJI di'.:ert:- rlct:- · .l!lloni:; the 
J1ffen:m OL\ P :ippro,1chr , 1r is -rill rcla

11vc ly complex. It' hardly -urpri ing rh:ir 
nl<lll)' people continue: to he haftlt'.llby the 
diffe rences an 011g 0 \[' rechnolog1e · ;rnd 
~eb:t gro,~I , 111appropnare product for 
1heir application . 

l n gcncr,11, produ rs rhar accc · mlllti· 
dimcn. ion.11 l:ir:r cli rt: tly from SC~l. p.i~ 
:1 hea\')' perfo rma 11 <: penalty, as there is 
nc:J rl r alway mu h more L·O and ' l'U 
im·oh·cd. Their rcrric,·al pcrform:rn c i. 
1Nr011ly rwo o our rime.:~ ,Jowcr ht:c:ru'i.: 
(~I. j, not good for mult1dimc:11sio11al d:ita 

re 1r it:\'. I .111 d mani 1 r :ttimr. Howc,•er. 
chey c:rn handle lo r more darn. Sll, if thl' 
·cy is uc is pcrform ,111 c. mulridimrn
srn n;il d. t:r h:ise re hnology remain · 
es:.en ti al, but if CJ a it)' j - the l11ni1ing 
,1cror, an RDB:'>i nrn r hold :u lc<1 t rhc 

ba ·,·-b·cl lar:i. 
The hybr id archite rurc i becom ing 

he most popul:ir for current prod u r 
bc:cau,c it can cornbm · the c:1p:r ·i ry nf 
R LAP tools wi th the superior pcrfnr

http:haftlt'.ll
http:sevcr.rl
http:rclc~-.mt
http:RD~.\.iS


• 64MB ECC EDO Memory 
• 512Kll Integrated l 2 ECC Ccr.he 
• In cg<atod PCIUl tra-Wide SCSl-3 

Conuollor 
• 4GB Ulua-Widc SCSl-3 ard Drive 

17200 rpm. Bmsl 
• Z4X Max . Var iable SCSI CO-AOl'1 Drrve 
• Intel Pro/ 1008 Pel Ethernet Adapter 
• Intel !Jesk• Se.'Wlr Manager v2.5x 
• 6 xpans1on Slots: 3 PCV'3 SA 
• 6 Oriv-e Ba~: 3 Ex er 15.25'/ 

3 Internal 3 5· 
* 3 You Noxt-Buslness Day On-site• 

Sorvico 
• 7il.~ Dedicated Server Hardware fech111ca l 

lefephoneSupport 
• Upgrade to a 3[){)."4Hl Penr11 mII Processa<. 

add SZ(J!J 
• Upgrade to 128MB ECC EDDMemory, 

add S46V 
• 	Miaosot1 • Wimtov1s NT Ser.·er 4.0 

110 Clienr Access licenses}. add $799 

THE DELL POWEREDGE 2200 SERVER. EXPANDABILITY FOR YOUR GROWING BUSINESS. 

Do your PC capabi li ies measure up to your company's gro ing nee s? T en ta ·ea loo 
a he Dell PowerEdge ' 2200 server. the feature-ricl ser rer wit i he per ect mix of 
perfo rnance a1d expandab1hty, that can be yours tor one of ie best prices in the industry 
Advanced technology like dua l Penti m II processor capab11t , ECC EOOmemory and an 

optional RAIO featu1 e deliver out ta d11 g per o mance in rts workgroup 
class And o ir limited warran ty' includes t'lree-year I ext ·Business-Day 
0 -site Service and Ii et1me 7x24 server hardware technical telephone 
supper . So ~I i •e us a cal l 01 visit our we site oda·;. With ti e PowerEdge 

P.~!1,i!-!rn• ll 2200 server on yo r earn. managing growth won · be such a stretcl . 

Del.L. 

TO ORDER TOLL-FREE 

800-545-3771 

TO ORDER ONLINE 

www.del l.com/buydel I 
Mun ·l 11 7.:im-9:11n Cl •Sat IOam-i pm Cl 


Sur 12pi1 -~n' Cl ht Can~ca : cal lf.l l). 2'33 - 1~39 


GSA Contract GS· 35f • 7E C 
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Mana g in g Data I C LA P O m n i pr esen t 

mance of mu ludimen ·ional databa e~. 
till, m<u oi rhc inirial hyhricl 01. r 

produ t kwe :l quired a reputation fo r 
complc iry. The new •ti ro~ofi OLAP 

er er will u ea wiza rd-driven inrcrfocc 
wirh au omati mnini; to avoid che .L 
programm ing th:11 ha heen required 
unti l nO\ . 

~to t of the producrs char include clienr
ba cd procc · ing need an c ·rra tier or 
'\' c:b <leploynu: nt. In particular the de k
t t OLAP rool will all need a ·crvcr com
p ncnt ro work ·u c: ·sfu ll y with 
br w ·r.: .Thi~ addirional server uke over 
the pro e. sing that would hav ccurred 
on rhc lient- so three-tier 0 1 r bee me 
four-cicr if deployed on he '\ r.:b. This 
can omcrimc, work our a · sig11ifi aml • 
more: cxpensive than rhe c rwcnriona l 
t11ree-rier cl ien cr"cr olucion. 

Spreadsheet OLAP Clients 
Traditional OLAP rool tl ed dedicarcd, 
pr prie rary client tool • :md mosr Ol.A I> 

pr du on th· market :m still work th i 
way. Howcver, in the eadr 1990 , \'en 
beg.111 ro prnvide ;1dd-in to prc!>cnt mul· 
ri dimcn.ional darn ,-ia in clus1 r}'· rnndard 
prcadsh · ·t:; (.~c:c the table "' OLAP r 
prca lshcet "page 88 A ). Initial! ' ven

dor 11 pp rtcd both Loru l> 1-2-.1 .ind 
Micro -oft E ·ed. b11t. II the: mure re ent 
impl ·mc:ntarion · ha e' orkcd wi th Excel 
on lr. OLAP vendor report that, quite: 
aparr from the oh"io i marke ting rea
son~, it 1~ ca. icr to dc,•elop Excel add-i ns 
chan l ·2·3 a Id-in-. 

The key advan age: of the ' prel<li hect 
appro:ich i · rh. t it combines the flexible 
displa · formarring srrengrh • and ad hoc 
calculation· of preadshccts with the: dat:1 
managc:mcnr c::il ulation , and perfor
man e of multidimen i nal dnraba ·c tech-

spreadsheet 
interface 

App~calion 

Emb dding a g neric OLAP server engine requires new in terfac for 

the existing application server-based logic and the client software. 

Embedding OLAP 

no logy. • o data i - •ro red in the prcad
shc:cr. no ma ro arc required, and th 
spn:ad heet ' ' notoriou · maintenance 
hole i el iminated. ' 0 1 vcr ·dy. the OLi\P 

vc:n lor. don't haH to keep up wirh 
n: le11cle - . pread bee t G 1 ad,·anccs. Of 
cour e vendor till u u;ill y havr.: 10 pr(>
duce different vcr ion · of he ir .1dd - in~ 
for ·a h Ile: \ rc:lcasc of the pre;.ldsheet 
(for ex;1mplc, Ex el 97 need' a dif crcm 
\'ersion <han Excel 7.0, C\' Cll rhough hoth 
:ire .n -bi t pro~r:um). 

Many OLAP appli anon require u ·1.:r · 
10 mer plans budget , and ommcnts ~o 
an in r1.: a_-i ng number of ( LAI' . crvcrs 
now :1 ll ow read/writr.: spread heet a e . 
Tiu: approach co OLAI' dara mpm i par
ricularl · anracri\'c. It :i llows cm! usc r · to 

tic:k wi1h their familiar pread heer dara 

Stand.lrd 

Embedded 
standard OLAP 
server engine 

en try wirhour having ro ma11age or upload 
rhc apcurcd data-whi hr '!>icic:~ dircet
1}' in a propcrl •secure mulLiuser dat;.lba~c. 
The OLAP engme, n r rhe ·pread beer, 
manage a.c c- c mrnl ·an I multiwritc: 
oncurrc:nc: '. 
u~i ng a sprc:ld~hccC grid I:> Vt:r)' flO)>U · 

hr with cn<l u"er-. maiiy of \ hom rou· 
tinelr opy darn from od1er ana ly i 
rools into ·prcadshc:c anyw::iy. Financial 
OL.\P apphca11on tend 10 u e the prc.1d
heet appr ach rhe m t. Bm in organi

zation · whc:rc wider populari ns of u.sc r · 
ar · sprc:;1d ~hr.:ct- li rc:r:i tc:, it is :i i;n::n :ip
pr<>:lch for s:tles :md marke ti ng :1p1 Ii :i

uor a wel l. Because rhe spread heer;.ldd· 
in arc lien "free," wit'h Ii en ·ing ba ·d 
on onc:ur rent . ervc: r connections, hurcr 
d n 'r have t nccount for ea h de kcop 
in tallation of the a Id-in. Info t, rht· 

Th idea of a common APl The OLAP Council's fee· 
lin ing heterogeneous 

OLAP clients and servers IS 

s ductivo, but is very hard 
lo achieve. OLAP tools do 
not sha e a common Ian· 
guage like SQL, and they 
don't even have a standard 
data mod t (aficionados can 
identify severa11ncompa le 
clas es and subclasse of 

ult1 eneiooal structuros). 

blo attempt to create an 
OLAP tandard has proved 
to be even less succ ssful 
than Esperanto's bid to be 
the universal human Ian· 
guage. Yet again it seems 
that tho only hope for a real 
standard 1s for on strong 
vendor's API to emerge as 
the de aclo industry sum· 
dsrd. Microsoft's OLE DB for 

OLAP (code· named Tensor) 
1s the leading candidate for 
this role becauseall vendora 
of c ient tools have already 
SJgned up to support it. This 
is attractingo herserverven· 
dors who want links to a 
good range of cl ient tools. 
Oracle, and p robably bo h 
Arbor/IBM and lnformi ill 
resist urtil market pressure 
forces compliance. 

econnmi s o f thi: app ron h oftcn hc:.1t's 
\v'eh dep lo ·rnem h~ ·.1use the lurdwarc 
and ofrware co r· are u uall~- much low
er. \·,·en tho11gh rhc ad mini trati\'c cf orr 
is .i lit tl e gre;.lt~r . (Sc:e the iigu rc "OU\ P 
Add- Jn ro preadshccr . "page S 6.) 

Other OLAP Clients 
pread heet ar by no means the onlr 

OL.\Pclicnt . Typically rncrcarc rnrccorh
croption~: stand:ird clcsktopOL'\l'prod
uc t..,, ·peci.ilizcd :ippli at ion Jnd Weh 
bro' ser . 

·e\'cral vcnclo -produn· de ·krop OL·\l' 
tools rhar literally hun Ired o orhcr nppli
"llion pro"itlcr ·re · ·II. In ·omc ca · . rhcy 
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DE Shaw &Co 


• Distributed object-oriented computing 

• Quantitative analysis 

•Advanced database programming 

(OODBMS, RDBMS) 

• Web-based computing 

(Java, CGI programming) 

• Windows NT systems administration 

• UNIX systems administration 

D. E. Shaw & Co. L.P. ha earned an internarional reputation for financial 

innovation and technological I ader hip. mv we are looking for world 

cla programmers, senior project manager . and sy terns experts with 

uperlative academic or profe ional credentials to build our rapidly 

expanding proprietary and cu ta mer-oriented bu inesses. Please send 

your re ume a nd cover letter to byte@de haw.cum. 

D. E. Shaw & Co. does 1w 1 di crimi11ate, in marrers ofhiring and promotion, 011 che 

basis ofrace, color. refigio11 , ge11der, 11an·o11al origin. tige. military ervice eligibility, 

veteran status, sexual orieritatio12. marital stan.ts. or di ability. 

New York• Boston• London• Tokyo• Hyderabad I 
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Manag i ng Data OLAP Omn ipresent 

AppllxTM1 

Arbor Essbasa 

Gentia OLAP Database 

Hyperion Pillar 

IBMDB20LAP 
Server 

lnformix MetaCtlbe 

Microsoft OLAP 
Serve 

MicroStrategy 
DSSServer 

Oracle Express 

Pilot Analysis Server 

Seaga e Holos 

Reedfwrite 

Readfwrite 

Readfwri t 

Read/write 

Reed·only 

Read-only 

Read-only 

Read/wnte 

Read·only 

Readfwrite 

"own label" them by removing rhe origi
nal pro lu t\ n:imc:. Howc\•cr, in most 
case , rhe>' do not change rhe producr 
it ·elf, :ind they :i I I ,·aluc br intcgr:ning 
darn from their own application inro the 
OLAP darn ·rrucmrc. Typic<illy rhc <ippli
cac ion vcn lor imph.:mc:nrs fun 1io1h to 
gc:nc:rart: rhe de •top cube nearlr auro
nrnrically u ing rhc appl ica ri on' mcr:i
data, rhc:n rc:sc:lls a st:indarJ ver ion of the 
de. kto1 OLAP roducc. 

Cogno in part icular, ha b1.:cn very 
uc e· ful in ign ing up borh horizonral 

and vcrric;i ) ;q plicarion ,·cndor : For 
example, mo ·r ;u:counring systems now 
come: with ::m optional ogno Power Play 
fr tH end. Ocher ven dor rh:ir pnn·i le 
OLAP diem · on :in OF.:\t b:isis include: 
13u ·inc s Obj ·cf'>, Brit Te hnolog, . and 

pp ource. 

Embedded OLAP 
The orhc r form of )L I' embedding 
·o mcs whc:n ~pc:c ia lized appltcari n 
in lude Ii en rd off·rhc· . hclf OLAP 
ervcr . For example:, :om · h:ue and 

Hrperion both h. vc: a hist or. of builrung 
rhc:ir own multidimensional engines. bu 
rhcy now licen · thi rd·parcy OLl\P ·crvcr · 
fo r some of rheir appli-arions. 

. orm,11ly ir i · nc:cc:.~s:iryH)a ldau extra 
layer bc:rwecn the Sf:T\'er componcar of 
rht: .ippltc:irion and rh · t:ind:ml 01.AI' 

1 er. Plu · :mother larcron che "ourpur" 
idc of the gc.:nc: ri sem~r handle po r

OLAI' procc . . ing such a ex ept ion scan
ning or daca mining. Th , ervcr performs 
I oth f tlic e much m ire dfi icntly than 

OLAP Add-Ins to Spreadsheets 

local 
cube(s) 

Local elements Jr 

Relational 
database 

Spreadsheet add-ins can connect to both local and server-based 

multidimensional engines, with no data in spreadsheet files. 

1hcdienr. omerimes rhere arc <tlso appli
acion component on rhc: cl icnr, bur gen

erally it 1: :ll. o po · ~ii lc: to ac ·e· ch erv
c:r using 11 geuenc liem support. 

Thu . although it may scc:rn c:asy 10 sim· 
plr liccn ·ca Han<lar<l OLJ\P ·erver, mpea 
ri c: a ·ignificant ~1moumo dcvclo mcnr 
dforci required on d1c en·er, rhc: d iem, 
and even rh(· lienri ·cr,·c:r ..:ornm mi l

rion if rhc appl ic..irion i· w rk prop· 

c.: rl y. (~c.:c: the: 1gure .. Embedding OL.\P" 
page 88. A 4.) The work hould be di 
(ribured cffi icmly bcrwccn the: licnr:md 
he ·crvc:r :md bctwec:n the generi and 

the specialized component ·. De ·picc rh ·sc 
complexities rh · inc xpcn ·ivc nc:w 
Micro$Oft 01...AP erver is likely to make 
tl11 · a popular archirecture or the many 
..ipplicarion that can u c multid imen
ional pro c ing. i\ hosr of new OLA!' 

applications th:lt embed the Cicro ofr 
se n•er 1 like ly (0 appear nexr ycnr. 

sing cmheddc.: .I 01...AP ·en-crs allow 
complex bu ine apph arion u ha 
bud eting, con olida(ion .md retai l >' ~· 
rems rob • "OLAP-cnablc I. " Buyers ma. 
hardly be aware.: rhat :i ker omponenr of 
rhc:ir~1 lution is an OLAP engme. TI1e main 
ntu lridimens1onal darab:t c · currcnrly 
u cd or such system · arc: Arbor E b:i e 
.mdApplLxTM1 while Oracle Exprc · i 
the mo r ommonl)• cmbc:ddc I hyhrid 
01.AI' rool, :ind 1licro. tTategy D. erv· 
er is rhc fa -hionablc: ROLAP choi e. 

OLAP and the Web 
There ha been a huge :imount of hype: 
abour using Wei b r ow er · for OLAP 
a e s but few ire arc }'Ct in produ 
rion wirh Web OLAP dcployn cnt. This i · 
one of rhe more difficulr application · ro 
deliver ucce.ssfu lly in a browser environ

Multidime11si<>nal 
databaseor 
e~e 
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All 8lq181'ianced computer professionals are invited. Meet, network, a nd interview with 
top decision makers from 1 Dam • 6pm at all evenu. Admission is Free. 

. NEW-YORK C ITY . 
<Wednesday Jan;14 : 

nt anlll 11111 M • 7111 a...iItUri SL · 
tui!l Directi111 call:(!12) 581-1001 , 

SOMERSET, !'fJ 
.Wednesday Feti :11 

1'. ......Trw Hffll • 211 llrim lriR 


' Tmll limtiam CilB: 1918)469-2&10 


. S TAMFORD, c_T 
Thursday Feb 5 

1'I SllllllN IHrllll • 1 S1lllfn flD 
ft1nl Dil'ICtim All: (203) 96J.2222 

VIRGINIA I D.C . 
Thursday Feb 19 


De Slllrllll lllloul •• s. ar.St 

1m1 lirectiont calt na15!1-1910 


·PHILADELPHIA, PA 
Tu~day Feb.10 I 

.......... Ccmvlalla1 Ctr'• 12111 6 .,m 
hlel Dnctim c:all: 1!15) 418-4989 

HARTFORD, CT 
Tue~ay Mar 10 

n.nm1111m1n • :1111"111U11t 
Trnel Directi111 Al: 18611728-51,1 

THE FOLLOWING IS A PARTIAL UtrT OF COMPMID THAT WILL R 

COlllDUCTINCI PACa TO FACI! TO INTUMEWa AT TlCH E>CPCt'88. 


BM Car.ora::on • C1tlba,,. • CoqnB"s & L·1tnnd • Oepoo1uu , Tl'US! • EOS • S:~ L P 
• AT&T R.eEOOl'CB Lin~ • ACF • Sl.flTBI. Boncorp • Oelom & - • &tllwt • SIAC 
• Olubb Grrup ol l~5Urance Cos • Alharce ~Lill Managerren • ~metl • Doi.cl click • 
GKV'Groop Health • Grumrrn;n Systems St4Jpon. • Vanstar COl'll • 111 • li ITuch • ~ SICS 
• Allllanced Compu;¥1Q - cmiai.es • flE Fe'dmeri Assoc • Aegrs Sabttare • Appt'Olltl tic • 
AfS Seardl & Placement • AFS & LSC • AJtemame Res111,n:es • CeQ Gllm1111 • CCS • 
Case Tec!molo!Jl!'3 • ~GS ComputB" Asaoc • Cttler Net>'o011< • ~m SySlllmS • 
Computl!r All! • CampuU!I' rlllnlOn • COllllut.er II' c • 11 llllegrat~n • ;Ill• • 
KindemoOi • Ctl'l'llorst.e Soltvia Tildlno'o!l't • CS0 Of AA'e'> lttwcrl Suppcn Svts • 
CTG • [)1$.tT CoreJlting & Soutions • DUX Int llKcnd& SystAms • lllet<Jg Tl!d!ro ngeg • 
Ente• lrAurmu111in Svcs • Hawu1'1l &~~unr. lrt I • IMI 51-stams • lranm Tecnrologf • 

!1111.ed 5>1 aConw~gGroup • kit l Dato ()per;nians • wen S1'CS • PR Grcu!I 
• Ill 1111 ra Ca-p • JOA SoltNtlre GrolJu • Kaod1J S)'Stam • !..J Commu'\CBDQ'l9 • 
Meciurtedl • Mclnl t tnf01T111M10n T111:hnol0g1 • Opumo I Consutnng • SMS Coro 
• Pii 1'91J11 Comp.Jt r Priile9 :onols • J'\ tmum ocmohJQ ·Sd1AJOM5 • RIS lnftrmalon SICS • 
RMS Cumou~ • SetJ0111 Shi!" ntorion • So " l1Ui!llt'J Salu ans • 
s1-s1ems Memodotcges • "'elep01~ ~n1on.io11s Tel9comntll'oitons • TSR Ca1Sl..tifl!I • 
W ms Commvnic111ont Gl'Ol.CI • lt1Cm1ca Pllth\\IJ'k& and many mot'e. 

IRllli MAIT llSUIHll IUSllHI amRE IS RllUESTH . llllNI YOUI fRllllSI 
11 t• c:.'l lft8a., ..u 1 ,.._ r. J• &fa 1111•1 , 1111 5tti a., Ila. 2HI, Ht IT 1m1e 

A large pet"Centage of the l/T professionals ~ho 
attend TECHCxPO are already amploved They 
come r.o meet dwcctl')• v11tli the decision malterS 
I/Iha ar e looking for people with their s~. At the 
•terv least, you'll coma ouL knowing what ou're 
re3lly \'Orth 1n the morkctploco. Or. you mcght come 
away viith an offer for a iob that gives you what you 
reallv want from '(DUI' career - mClf'e money, office 
closP.J' to I ome, bot.tar hours. hotter technologies. 
or just a rnoro somula,ing environment Tl'11s is o 
person~! dov that ynu can afford w mrss. 

HUNDREDS OF OPEN POSnlONS: 
AJI boo Oft)g\jmtNJ"> .S....w ~ti.~ A 1.1 COllwt u. 
~·· Sahv. &v'I Fni<ioel g ~ s um; 
And1-;L;;. ani ~"""' .,_, AL s,~"°" ~ ttilff 
CElAt & .:cMn; l1!Ul?olOl:ildrl, Coon. A· Te~ Vre!~ 
Erqrw Ffu..a t.~ & L 5)-; exes Eti:erts LNollo•I' 1 

Ell!lfS end ll*'e! 

http:Gl'Ol.CI
http:COllllut.er
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ment :md mo r of the currently avai l
able offe rings-dc ·pi tc all the excirccl 
a11nounceme11cs- u11forruna1ely are very 
di appoincing. Tocby's better 01.APclicnc 
cools offer ,1 ver ri h G I environmenr, 
wich plenty of direcr mani p11 larion of 
·cn:en objccrs :id ho mukidimen ion:il 
cal ub t.ions read/wrire dara ace s., and 
navig:ttion through porenriall · vcry l:irgc 
hiernrchic . 

All of thL is rough co de live r 1hrough a 
brow er. Rega.rdle of rhe re hnology 
u ed, rhe current rop of product i 11 u
ally low, clumsy, :ind low-fcaturcd. This 
m:iy c; thc only option for use who im
pI ·canno1 gain acce via a convenrional 
clien server interface, but it i :i poor ub
rirute for u er fam ilia r with ophisri· 

cared '\ ' indowsOI Pdicnt . In. ddition 
man)" pro<lu ts rcquire bui ld ing special 
-..; ·c:b page_.:\! a result, mixed lien , cn•
er :ind Web deployments :ire not c:i }' co 
admini rcr. Only rhc more basic reporr
i ng-orien ted produc1 allow exi ring 
lic:n erver application to be deployed 

1·ia Web hrow er · wirh li ttle or no h:mge. 
ince I' 6, various pundirs have regu· 

hrly predicted a r:ip id movcim:nr to rhe 
Web fo r OLJ\P :tppl icalion , bur ir now 
sc:c:ms that, like o much else to do wi1h 
rhe Web, their he:iclline-making procla
m:ition · were ria'ive . While Web OLA I' 
c iu ld indeed be omc ubiquitou , OLA!' 

applicarions currently ccm like: some of 
che lea ·r suirnb[c; for the general Internet. 

ri ll , a few simple: mulridimc1rional anal r
e ·arc: alre:i<l)'becoming av;1ilablc to cus

tomer and upp licr on . sm. II · ale. If 

WHERE TO FI ND 

Appllx 800-527-0580 
Westboro, MA http:/lwww 
508· 870· 0300 .busincssobjccb.com 
800· 8-APPUX 

Cognos http://www.opplix.com/ 
Ott;aw:a, Ont:irlo, Im 1/indcx.htm 
Canada 

AppSourct 61 3-738- t440 
Oriando,Fl htlp://www.rognos.rom 
407-888- 8050 

Com$harchttp:/lwww.appsourcc 
Ann Arbor. Ml .com 
31 3-994-4800 

Amor Software hllp://www.comsharc 
Sunnyvale. CA .com 
• 08-744-9500 

Gcntia Software:800·858- 1666 
Wakefield. MA http:f/www. rbonoft.rom 
781-224-0750 

Brio Technology http:/twww.gcntia.com 
Palo Alto. CJ\ 

Hyperion Software41 S-8!iG-8000 
Stamford. CThl1p;l/www.brlo.com 
203-703-3000 

Bu iness Objects 800-286-8000 
Slln Jose. CA http://www.hysoft.com 
408-953-6000 

Ol!AP's Fo~mer Difficulties 


Data problems 

Hardware llmlts 

Skills 

Integration 

Standards 

Costs 

Appllcatlon limits 

Business style 

Administration 

it finally rake off, WebOLAP wou ld prob
ably prcad fir t on intr:inei. :111d c:x tr:1 
ner , for 1wo rca ons. Fir t i~ the rype of 
appli ati()nS th:11 u ·e OLA!'. econd i rhe 
prohahle technical requi rement to ·ran
dardize on p:irticu lar brow' eno and I lug· 
in · for sophi ·ticatc:d deployment. 

The Next Pivot? 
Ir ha ra kcn :i long ti me, but LAP ha 

ma ll y hit the: big time:. \Xlherher lmking 
beh ind a <lecc:ptil' cl y flar prcacl heet, 
embedded wirhin a budgeting appli1:.1· 
tion. i ll\· i ~ih l y spewing out d~· 11~1mi 'I cb 

Information 
Advantage 
Eden Pr:Jlr lc, MN 
612-833-3700 
http:/lwww 
.info3d'13n.com 

lnfcrmix Software 
Menlo ?;irk. CA 
650-926-6300 
800-331-1 7 63 
http://www.infonnlx 
.rom 

Microsoft 
Redmond,WA 
206-882·8080 
http:(/www.mlcrosoft 
.com 

MicroStratcgy 
Vienna. VA 
703-848-8600 
hllp:/fwww.stmt~y 
.aim 

Oracle 
Redwood Sho!TI. CA 
415-506-7000 
hltp:/fwww.or:1clc.com/ 
products/olAp/html 

Piiot Software 
C:ambrldgc, MA 
617-374-94-00 
http://www.pilot w.com 

Seagate Software 
$('(J IU Valley, CA 
408-438-6550 
http://www 
.scag;tcsoftw11rc.com./ 
hoto1 

Speed ware 
Montrc:~t . 0.Ucbcc. 
Din~ 
51 4-747-9494 
800-361 -6782 
http ://www.s~cdwarc 
.com 

Collectmg data from multiple aour~s. 

Multidimensional application data requir s vast storage 
and momory rQSOurces. 

OLAP tools wcro complex to implement, especially f0t designing 
adequate database structures. 

Usually proprietary. Necessitated complete solution, including 
da1abase, eng ~no, application. and client tool. 

None. 

Priced fOf the elite, not for volume sales. 

Not designed to cope w ith largo data volumes; could not do 
calculations fast enough: database indox limits were too small; 
succumbed to database explosion (when sparse multidimension· 
al structures were fully precalculated). 

Seemed to be for specialists only. 

Intended for use only on a departmen1al basis : lacked the 
necessary admi nistration tools. 

p:igt:~ or prol'idi ng the glirz for rour 
ledgers OLAP 1e hno logics are infi lrrar
in ' all bra nche o( bu incs - ompuring. 
And rhcsc arc not rril' ial re hno logic ·: 
0 1 J> appli . rion c.m i>trctcll CUI inter· 
face rn rhe limi t, wamp rhe bigge r 
crvcrs, and :i11st: my crious effcc:t like 

dar:ih:isc: explosion. Despi1e rhe smarre 1 
sparsi1. up pres ion-spar iry is a cond i
cion in wh ich a region of a m11l1idimen
sional d:itabasc:: has few en tries w:i~ting 
spa c:--mc:gahyte ·of i11putda1acan legit
imately explode into gigabyr of fully c.1l
c11bred d:iw. (For more in fo rm:trion on 
rhi. s11bjc:c1, see h11p://\vww.olapreport 
.conl/Databa eExplosion. lnm.) 

Yer even after :i ll the ·c: re. rs, OLAP 
innov;i tion i ·far from e, h:iu t d. Having 
r:ickled the functionalirr i uc Jon ago 
the survivi ng 01.AP vendor now hav · to 
con rom the mo re difficul t problems of 
rn:i~s dep loyme nt . Their apphca rion 
mu r beco me ca icr to impl ement d:it:i 
inrc:gr:i tion mu cca.'>t: !<>ht: :in i sue:, end· 
u ·er tr:tin ing need hould be min imal . 
:iml tun ing should become auromarecl . 
Then OLAP could become a · ommon. s 
a spre:id hccr. m 

1gcl Pmdse is/cadaritlioro(fhi: OL.\I' R.:porr 
(l11tp:ll1v111111.ol11pre(lnrt . 0111), pub/i.;ht!d by 
H11si111!$$ l11tellige11ce, l11c. A.11 i11depemle11/ COii · 

sult1111t to buyers and sc:llcrs of OLAP. ht! /ms 
IJl!m iiwolved with OLAP products for over 20 
)'ears. is /Jot/; 11ser and vemlu1: Yo11 can re11<h 

l. 1111 at nigelp@compuao rv .com. 
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oday' lncerne1, while f ce r 
than ever before and bigger 
ea h month thnn the previous 
monrh i rill oslO\ andorb

en ise inadequate that an army of c. per! 
mind · i determined to reinvenc ir. 

Despite broadband backbones in the 
OC-12 (622 Mbps) range cod-ro-end 
throughput on the public Internet ha 
been me. ured between L.\N-based work· 
·tation ara ·lfrrlca · 40Kbp -theequiv
alenr of what a p;iir of modem ould do 
and ligh t I)' slower than the or iginal 
ARPANET, a pre-Internet backbone run · 
ning at ,)(; Kbp . 

For people in the r carch and a a
demic aren -s rhi . bandwidth ::incl its 
unpredicmble availability are insufficient 
to uppon manr of rhc new application 
they want and need. In many cas with
out adequate networking, they will be 
forced co bu rather than ~hare ve ry 
cxpcnsiv equipmenr such a high-volt· 
age electron micro ·copes. Or the may 
ha e ro travel to a lifornin-Berkdey' 
pecrro· licroscopy Lab and wime, re:il

timc pre emarion of large data •t from 
projccrs ch as the niversity of 1vli hi
g:rn · Upper Armo pherc Re carch Lab. 

It isn't simply a question of "more h.:md
widrh, pica e." either. Today· Imernet 
does not ·uppon other f~nires rhar :ue 
as e e11t2al to the next genei:ation of ner
worked application ·a higher pec;:d.s arc. 

The current lnrerner delivers what' 
called be t-cffon sen·ice. Ver ion 4 of 
T P/ IP, which is whar run n the lnccr
ner coday, ha no provi ion for spc:c.ify
ing or guaranreeing qualiry-of- ervice 
(Qo ) attributes and lcvd for the c at· 
rribmes. 1Pv4 al o can't re: ervc: ban 1
widrh, assure maximum necwork latency 
or provide adcquare ecuriry. 

niver irie and re earch in tinttion 
need che e feanirc · today. The corporate 
and consumer world have begun to feel 
the: nee 1 an Isec the value for uch apa· 
bilitie in rhe commerci:il Internet. well. 

Getting 10 rhi next-gener:ition Inter· 
net require a ne\ generation of hardware: 
(e.g., swicd1esand routers) ru1d carrier ser· 

ice ·. It al ·o require new protocol , 
new network management too l · and a 
deeper understanding of rhe network 
needs of high-performance application . 
Ir will need major projc: t and program 
management ro deplo, and coordinarc 
rhe echange wirhourdi ruplinge. i ting 

The Internet 

Reinvented 


Tomorrow's Net driven again by researchers and cademia will 

include new backbones new protocols, and new applications. 

By Daniel P. Dern and Scott Mace 

Internet ·c:r.•1 e. Ways arc needed co make government agen y. Bur ic' nor beyond 
the nc\ capab1litiesavaibble to user and the: · ope of lors of che ' e, working in 
their :1pplication in a imple ea y-tO· ream - and that' · whar' happeni g. 
pe if}•-and-u-.~ fa hion-plu educ:it

ing and trainin developc:l"$ :m l 11 er . Paving the Way 
uch a daunring ca k i, I eyond the U.S. edu ational communici h:wc been 

· ope of anr one vendor, un i\·ersiry, or wor ·i11g rogether for more ch:in :i de :idc 
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Network ln t eg ration The Interne t Reinvented 

ro:irticuhite their networking need . cv
eral intcrrt:latc:tl initiative :ire undc:rW:l)' 
that will pave the way-and begin rocon
tru r- cmin:il piece of the ncxr ircr:i

tion of t11c lmernet. The e pi c in ludc: 

• he \'(/hire Hou e's ext-Generation 
Internee ( GI) initiative 
• The :nion:d cic:ncc found:lllon · 
( 	 F) Vc:r High lhndwidth et\\'ork 
ervicc: (VBNS) 

• Intern r2. an efforr of a on ortium of 
univer iti · · working wirh orporatc: . nd 
government p. rtnc 
• ll'ng the next generation of the lmer
ner prorocol, aka TPv6 

Together th e in iti:irivc ·:ire . hooting 
to yield new protocols, nc:w hanlw3re 
new of w:m:. nc:w knowledge, and new 
net\ ork test-beds demon trating appli
auon 1hat make u c of their c:tp:ibili1ic" 

NGI 
White Hou e multiagenc ' iniria

tivc rha1' a announc din ctober 199 . 
Ai·isingfrom che High-Perform. rKc :om· 
puring and ommunic.1tions initiative 

I i now parr of thc . . governmcnr' · 
Large· cale erworking initi:itivc:. The 

I program will be: coordin. tc:d in the 
framework of the: . ational cience and 
Tcchn I g oun ii. High-level strate ~· 
will ome fr rn the omm.irree on om
puring Information and ommnnic:i
tion ( CIC) and implementation . tr:tt· 
egy from rhc: L1rge· caJe Networking 
Working Group. 

Br la t fall. re earchers were al read)' 
demon ·rr:iting five "precur or appli
cation ·. ' GI in lude re earch inro pro
tocol , development and deployment of 
high-end te t-bcd , plu demon crating 
appli ation . It i meeting some of the 
go;ils through lnrernet2 and/or VB 

Of:ill the initiativ , GI is chc one most 
on the curring edge, c ·peci:illy i · las· 1 
networks mdc.-d by the DcfcnS<:!Atl\'~\llced 
Research l'rojcctsAgency (DARPA) and the 
D ·pamnentof Defcn e (DoD), where the 
network re ·hnologic proper :ire being 
rested. ome fth encrwork.~:m:n'reven 

married ro TCP,' 11'. Tiu:)' in lude: 

• :vl lahor:iti\'C Advanced lnrcrngenc: · 
Rc:sc:ar h Nerw rk ( "A IRN) offers re
se:irchcr nationwide :i suite of Ascend 
.igarourcr for experimentation with 

RSVP, multicast. an I ocher IP,·6 prot ol . 
• TI1c acional Transparent pri~I ec· 
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~I AJctrU G5f l..)O • • • • • DS\I 

II C11a> 1501 oc.:it 
• ,.,,. >Sc 11)()) - oc.12c 
• N<t~.ittns 

<'dtL 

The Very High Bandwidth Network Service (VBNS) system 

already has 14,000 miles ofOC-12 links. 

work ,(Jn ortiurn ( TO C) plan · c 
buif <l , 40 million prororype nm ork in 

alifornia ro erve a · a tc:~r-hcd an I ev:il
uate the perform;m e i :idv:inc:cd opti· 
cal communications components. TI1cse 
techn i al :idvanccs are expe 1ed ro lead ro 
a network that can carry 10 to 100 Tb o 
data per econd a c:ipa iry well beyond 
an)'Thing urrc:ntly pl:mned. 
• The Mu ltiwa\·elength Optical Net
' orking ( •10 ET) network stretching 
rom W:i hingcon D. ., to ew Jer e · 

:iims to figure: our how c build a mulri
wavelengrh national opti al nerwork. 
• Advan ed Te hnolob'Y Demon cration 

ctwork (ATD ct) initi:.tll . i~ :in OC
48 (2.4 1hps) nee' ork in the \\~1 hin 
c n, D. . area . Ir wa create I to :ii low 
federal agencic · w <lc:p loy c:mc:rging 
a yn hron us tr:insfcr mo<le (AT~·() :ind 
ynchron w Op1ical erwork ( 0 ET) 

technol11gic . 
• The Ad anced omnmnicnions Tcch
nol gy arcllitc ATtvl lmernetwork 011 

11ecc · ~c: \ · cr :i l DoD High -Pcrf rman c 
Computing cenrcr · (a sub ·er known :i, 
th e Dcfcn c Re c:arch and .11g1r1eeri11g 
lcrwork [ DHE Jtc: ·c·bed) :rnd the . lul 

ti-diml.!nsional Appli ation · igabit lmer
nc:rworking 011 ·orti11m (MAGIC) :ind 

TD ·e1 g1gabinc ·r- c:d . Re. car h top
ic mclu le network rgna ling ongescion 

managemenr AT~·I :ind IP mu Ir ie st, aud 
gateways to non- T.M l.Ai'I . 

Akey_ .1 goal i to develop and dem· 
on trate rwo 1e t-bed char are, re pee · 
tively 100 and 1000 rime ascer than 
roday' lnrerncc in cerm of end-co-end 
pc:rforman ·e-mc:.tningahout 100 Mhp. 
:ind I bp . erwork crvi c chat • GI 
will be working on include :irc::1. u has 
tr:.tn :iction ·ccurir)' and network man· 
agemenr. htch efforr is being put into 
making u e o off-the-shelf produce and 
crvic~ where the}' c i c, and to making 
GI c:is. for mnpanie. co work with. 

of I t fall, more rhan 150 iii n Valle, 
comp:ini · · were involved :i, parrner ·. 

VBNS 
Before GI befo re lnterner2, the SF 
already ' a working t0 provide i con
stituency wirh ncn.vorking hcyond whilt 
the c:ommer i:il Internet oul<l deliver. 
The F' :inswer\\, robcgin:idcdietted 
net\vork, V l~N~ to pro 1dc next-gc:nc:ra 
tion nc:rwork service to qualified research
er and a ademi u er ·. 

In the pring of 199 th· 'F made a 
1ve-ye:ircoopcrnti,•e agrc:cmt:nt rhat wa · 

worth up to 50 mi llion ' ith ~ I for 
VHN. . he network, which hru been oper
ational smce April I 95, link. fi \·e F 



liauss ian . ~< itt image .ind L1g htw:1\· ·. Jvc r tho: l;is t 15 years 
we ha,·e ,f ~1gnc I sys tems for t hou~anJ of ~arist' i cd 

"llH\lnlC r, including many rrc · riginu~ imt itll lIPnS fikc 

. 'A "A and F1dcl11y liwc. rmcnc'. ur re hnic1an are 
cxr..:n :i r ·11nf1gurmg ;i ll Alph;i operati n!! -1.. tcm:, anJ <11 pl11:a t 1 lin~. 

;111 ,I H•ll will n( r fmJ mure rcchniL<1 lly t111 11 ·1 en1 sales pc11r lc ;.mywherc. 

System Performance 
Mi -r,1 w;1y 11ndi:r wnd the 1m mm c of 
bala nci ng tast C PU: with c4ua lh f;n 
l.'.il 1i~. . 11 wm11ry ;md rx·ri r lwr.11, in · luding 
··c. 1 hard Jri\'cs. 3D i:: rarh ic ca rd:- :mJ 
RA IDs,>luuons. ~Ii ·n w.~y's c xclu~1vc ~IR 

s RA ·I CIC h ', f ·d hy ii 
144 -bit wide mem,, ry s ·s· 
rem. boo ts pl'rfor mancc 

hy ur to >L 0 o. It- 64-1 11 
P 'I hu~ 1~ dnvrn hy ;1 

~ 1 :111:•t)f · rhe- art Di gital 
chi p M.! t tha t (l'\',b 32 

rm I 64-bit P " I :-11 k · r ~ . 

-L-- * -!.. -;,>..,~ ' /\.. r\: 

Mi rowa)•'s cremncr . .. "is, quire ~ imj1ly, 
the fas tes t \ i11dm11s 'T mm:hinc on cite 
f1lcmet. .. The performance leader." 

P Cnmputin11 ·Jul,-, 1997 

I AlphoPowered 

Numeric Performance 
Ii r1>way rr(l, lucc. tin of rhe tine,,c numeric p1imm: Icrnl'l· 

ptlcr~ . l r ·ortrnn. ~ ince 19 ' 6, h11 11J rcJ. uf ,,, pl11.:a1l(>ns 
ha,·c hcen r()r£ d [( the x 6 with I I. On ;1 6 0 MH; 21 164 . a 
lot l'mdu · 1 kernel we u~c (or c11mp ilcr t ·st ing achieve.> a mind· 
h111.:.1Jl111g 11 2 mcgatloP"! !! L;jng hand-coded BLA' .inJ FFT':-. 

ur new LW VD. ·p Lihra1y h11 i. >4 ~ mq;~1£lllp~ 1riangularizing 
den.>e m11· ,mJ pcr(onn · ,1 1024 "<> mplcx FIT in 2 0 micr • 
cc1111ds. 

For a ·omrl •tc des ripti in ( f rhe ptim izarion facil i , ic~ pro· 
,·1dcJ hy 'DP rorrran o r :. our _ ·rea mer ystcm ~i nd 

m >thcrh :-ir,l pri.:i ll i.: ·all ;o -746-7 41 )f\' i.it<1urWEl3 ' it e 
at: http://www.microway.com. 
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The Internet Re inventedNetwork Integration 

upc:rcomputer cenrers at lo :irion in
cluding rhc Cornell Theory enter and 
the :itional enter for upcrcomputing 
Application ( C A). Over time. thi will 
spread m about I 00 rescar h institution" 

As oflasc full, 'die VB include: 14,000 
m.ilesofO -12 link · :ind ' c:i lsooffer 
witched virtual c:ircuirs I V J," ay 

Charles cc VHN program manager in 
M I liu ernec engineering ar 11 ' I Tdc:
communications." t'\ o sire can ignal 
direct I)' into 1CI' T~I virchc and go 
dirc:etl • through the M I necwork u ing 
L yer l. end to end wi1ho11r any route rs 
in berwecn. 

" It' an incubator for rhe de,·clopmcnr 

of next-gcnccation application ," Lee 
a s. "You must break the chicken-and-egg 

cycle-nobody will dc\'dop the applic:i
rion.~ ' ith a network and vice vcr a. VB S 
i :i pringboard m the next generations 
of rechnology.., 

1 I is cryiag ro bring n;iti\·c 1Pv6 ro 
S hr March, but thi may be . ubject 

Technology the Next Internet Needs 


Toclay's Internet ls bursting at the seams.. The original design never 
considered its current size and popularity. In many ways, it falls far 

short of the needs of a modem internetwork. Tho architects of the 
lmemet neverconsidered issues of data seCtJrily or enofTnOus growlh. 

Network Scalablllty: Expanded Network 
128-bitAddres.slng 
The most obvious change to the Internet protocols will be room forfsr 
more addresses than are ctmenlly supported. 1Pv4 has 32 bits for 
addressing.1Pv6 will use 128 bits-enough to assign 665 septillion 
(665 x 1024) addresses per square meier of the surfac of tho c311h. 

While this is far more room than we can expect to need in tho dis
tant future, in reality, 128 bits of addressing will provide only apaltry few 
hundred mlllion addresses per square meter. The remaining space 
will beused foi routing and othoradminist.ratlve purposes.Stlll, thisIs 
an expansion of the space lo dimensions far exceeding our needs. 

MulticastJng: Making Multlreclpient Flows 
More Efficient 
The next change to the protocols will be support for datamultlcast
ing.Thia is a facility that lets aproducer of information send only one 
copyout to the networi<, no matterhow many recipients exist. The net· 
work will copy this one instance of data as needed,routing It to those 
hoslsthat require it. 

Multicasting is presently being done on the lntemet on avirtual sub· 
net, the Multicast Backbone (Mbone). However, because it's within 
the context of 1Pv4 an<! the Internet's relatively limited speed. this is 
only a hint of what can and will be done with multicasting in a next
genoration lntemot environment. 

Security: Battening Down the Virtual Hatches 
Notworkanddata security arc critical issues of Ille next Internet We are 
already seeing the effects of the current lad< of strong security in such 
practices as e·mail and Usenet spamming, and IP address spoofing. 

The IPng protocols will include two features dosignod to provide a 
higher level of communications security: an autnenbcalion header and 
an encapsulating security hoa.dor. 

The authentication header will provide aguarantee that amessage 
has originated from aknown,lrustwonhy source and that once in the net
work, you can trace the message back to itsoriginating source.In other 
words, the authentication header will identify both the source of the 
message and the fact that thesource is known and trusted. This first 
feature k.nows nothing of lhe content of messages, only their source. 

The encapsulating.security header provides ameans to guarantee 
that messages travelintact from source to sink and that thecontents 
of messages can be kept from the prying eyes of would·be hackere.. 
The definition of this header supports multiple possible formals and 
algorithms. II is intended lo bea flexible means of protecting data secu
rityand Integrity, so thal when new security measures become avaiJ. 
able, you can easily incorporate them into the existing model. 

Quality of Service: At the Cote and at the Edge 
Until recently,the Internet has never had any choices in t<Ums of qual· 
lty of service {QoS) offered from providers, or that users oould requ9S1
and pay correspondingly more or less f0<--0n abasis such as per appll· 
cation,session, time, or parties involved. For example, there's never 
been a "CnargBme moro,give me better service" ioon on·screen, nor 
a way to say, "Give me guaranteed toll-quality voice and video for all 
calls from my tho.sis advisor, but only low·grade, cheap quality for calls 
from friends unless they're paying for It:' Individual ISPs such as U11net 
and BBN /GTE are beginning lo offer some forms of guaranteed ser
W:e, but a lot's still not possible with today's protocols. 

Different types of applications and differenl circumstances have 
diffOfent priotities in terms of OoS. For example, real·time voico can 
tolerate some loss of the signal bettor th81l delay, whilereal·time data 
may tolerate either some or no "jitte<•-varying delay-bLJt usually needs 
100 percent accurate d91ivery. 

As packets flow to their destinations, several characteristics must 
be guaranteeabl9 and controllable, including: 

•Capacity-If an application requires t 0 Mbps from point to point, it 
must be able to reserve network capacity in support of its needs. 
•Managing packet loss-Ir packet loss cannot beavoided, what level 
is acceptable to the application's needs? 
• Packet timing-When must the pad<Bt become available for the appli· 
cation? What timing constraints are acceptable? 

Similarly, when packets arrive at their destinations. what charac
teristics must be controlled? 

•Admission control-What packets are allowed to ontorthe edge? At 
what layers does this become an issue? 
• Packet discrimination-Are some packets more important than 
others? Can we route packets to application destinations based on 
their contenis? 
• Accounting and billing- Who will pay for packet transfer, and how 
will we track usage? 

The State of IPng 
Tho lntemot Engineering Task Force is doveloping IPng. The IETF is 
a loose confederation of computer researchers and other interested 
parties,and Is thesou1ce ol all official Internet standards. It will deploy 
IPng.inone form or another,sometime after 1999.The problems this 
poses are not small. 

There has been much cons;deralion of aphased rollout, whero th 
underlying b ck.bones are converted to IPng before the rest of the net· 
work. If this happens, the current computers at the edge of the net
work\ communicate through 1Pv4 tunnefsin the new IPng network 

The lsr~st current test-bed for tho IPng protooola is a network of 
resesrch and commercial sites in 29 countries called the 6·8one. In 
the U.S.. IPng is also being run on VBNS. 
Robert Raisch is an on•h'ne oosine!ts s1ra1egis1 (milsch@ln1omautlcs.com). 
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Net w ork In te g rati on The Internet Reinvented 

roshipmc:nrof ·ofrw::irethar upports1Pv6. 
By June, ~·fCI hopes to bring up rc

crved-bandwidrh ·c:rvi c . "Our initial 
Qo offcring add a re erved-bnndwidth 
ervicc ro tr:iditional IP d<lragram for

\ arding" Lee ay . "Thi · is for appli a
rions thar nee 1:i high bandwidrh with 
assurances oi \'ery low Jo or delay. It ct · 
up, on a per-application b;isis, a ·pecial 
path rhrough rhe Internet, b)' ·ignaling 
from the end )' tern u ing RSVP, and one 
ofourVBN routers will tran late that into 
an AT I virtual circuit.'' 

The re erved b;indwidth i imporranr, 
Lee pomrs out, "for\ hen the commercial 
services cnn't support 1t end wend." Sim
ilarly using Protocol-Independent Mul
tica r (PIM) i enabling orhcrwi e in fea
sible :tctiviry uch a. interconnecting to 

CA.net Cannd:i' big re earch network, tO 

provide: IP mulcicasring. 
Although you can currenrl)' u c the 

Multicast Backbone: (Mbone) for ,·oicc: 
and video "that' generall~· done bpi. ing 
ssx;cial rou ter or work rntion to do tun· 
ndcd IP,'' Lee ays. "The Mbone is ba i· 
cally a low-perfo rmance: multicast over
lay. PIM on the VBNS does it with high 
performance." 

By the end of thi ·year MCI plan ro fur
rher enh;ince VB wirh our e-ba. ed 
routing, with more rhan 100 domestic 
connections and :ipproxirn;itely 20 inter· 
narional connections. And b)' 2000, VB 
b;ickbonc: ·peeds hould be up to OC-48. 

"We can do verr-high- ix:c<l wave divi-
ion nmlriplexing (WDM) and get very

high hand\ idth," ay Rick Wilder senior 
man:iger of lnrerner technology :it MCI. 
"We have omc 40- bps legs and in our 
Re ron , Virgin i:i, lab, we have the new 

isco 12000 seric router th:it :ire built to 
accommodate 0 ·48. But )'OU need ro he 
able ro plug it into . ornerhing,andat pre 
cnt, OC-12 i care of the arr in terms of 
what you can buy in IP router or ATM 
, witches chat' · reliable." 

(WD.\.f involves packing multiple opri
al-rrai1 mi sion rrcam into one: fiber by 
ending each stream on a separate olor 

channel.) 
Me;inwhilc VB1 $-related acnvit has 

already home fruit. MCI developed, and 
is sharing information on a monitoring 
capabiliry that let · the company look at 
the IP traffic in:;ide cdl streams as the 
flow pa t ar high peeds. Thi is the firsr 
technology transfer MCI can point to from 
the VB effort. 

VB will al ·o be a part of the 
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The Proposed GI Time Line 

Initiative Deliverables 

-~~~~~~~~~~~~ 

1Oo+-site high·performanco test-bed providing OC-3 (155 Mbps) 
connections over an OC12 (64 4 Mbps) infra.structure 

Federal , academic, and industry partnerships conducting 
applieationsfnetwor1<lng research on the 1OOx test·bed 

1 o+-site ultrah gh·performance test·bed providing OG-48 
connections (2.5 Gbps) 

Tested models for NGI protocols, management tools, QoS 
provisions, security, and advanced services 

100+ high·11alue applications testing and benefiting from a high· 
perlormance test·bed (e.g.. emote, real-time, collaborative 
NGI network control of selected laboratories) 

Consortium conducting networ1<lng/appfications research 
on the 1OOOx test·bed 

Ensure interoperability across multiple carriers among 100+ 
lead users tested for reliable data communication 

Tbps packet switching demonstrated 

10+ advanced applications testing and benefiting from ultra· 

Expected Date 

1999' 

1999 

2000 

2000 

2000 

2001 

2001 

2002 

2002 
high-performance tes1·bed 

• AO 0<1tcs lll'C fl$Clll years starting thepnor October 1. 

efforts, providing a place for tc ting new 
:lJ pli ation and trying om curting-c:<lgc 
network technologies. 

lnternet2: Academia's 
Next Stand 

ftcr Vll took flight tm ivc:rsitic:s :lgrce<l 
to pool their r ources for a new level of 
imerncnvorking. The re ult was ;i projcc:t 
that' as dubbed mi lc:idingl r, lntc:mct2. 
Thi.swasmi leading in that although it was 
in pur uitof ncx't-gc:nerarion Internet tech
nology, it w;i · not intended to replace rhc 
existing Internet nor to buil I a new net
work for general u er . 

U ID, the UniversityCorporarion for 
Ach•ancc:d Internet Development, wa · 
formed in Seprember 1997 to mannge 
lmcrnet2 :ind ro :is ist orhcr on ortia, 
uch a · orrh ·arolina's Gigabir Point 

of Presence, al o known a.s a GigaPOP ( ee 
the figure "The .S.'s Fir r GigaPOP" on 
p:ige 96). Gig:iPOP will hclp aggrcg:ite 
trnffic from u11i\'cr ities, avoiding man. 
of die problems creared by rhe architec· 
mrc of today' Internet 'ctwork ccc 
Point (NAP ·). 

'inc: ofUCAID' ·corpor:1re members
A<l vanced et\ ork .:tnd ervices, Bar 

etwork . Cisco Sysrems, Fore S}' rem , 
IB~I, cwbridge ctwork-.. ortcl, Star
bur, tCommuni a1ion- and.) om-have 
joined at die p;irmer level. !usmean that 

they have commirred to ontrihure more 
rhan SI million ca h to lnternet2 over che 
our c: of the next three to five yc:ir . 

"Whcn N F tarted privatizing rhc:re 
wa a vie\ rhat our troubles would be: 
over," says like Robert-, vice pre idem 
of Educom, a W:ishington D. . ·on or
tium of 600 colleges ' irh interests in infor
mation rcchnolog}' for educarion. 

·But we didn't get enough :menri n in 
terms of how to arrange for the onri rrn · 
ing evolution :md for the 1nrroduccion of 
new tcchnolog)' in co the lncerneru efully 
incorporated. We mi sed thac. 

"And we al o failed rounder mnd that 
rhc pri\•are ccror, rhc folks bu~·ing up 
regional net the I l's, would have: to con· 
cc:ntr:ite on the bonom line . .. and rbat 
automaticall}' meant rhat the ·cenrer of 
gravity' in whar the)' would do roenhance 
technolog)' would be lower than the re
earch in titurion would want." 

lntcmct2, VK. ',and 'GI arc :ilso inrcr· 
rebted, although lnternet2 an<l VII , 
haveself-conrained mi . ions of rhe1r own, 
independent of 'GI or e.ach ocher. Ar pres
ent VBNS provides backbone necwork 
·ervi e for lnrerner2. lnternet2 and UCAJD 
arc al o providing some f rhe parricipa· 
tion by the highc:r-cdu :irion arena in 1he 

GI effort. Indeed lmc::rnc:t2is seen a ful
filling the fir t goal of the: GI program, 
hooking up the JOO top univcr itics and 
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Net w or k In t eg rat ion Th e Inter ne t Re i nven t ed 

deve loping ncxr-gcncrarion necworkcd 
applic:irions. 

lntcrncrl's plans call for opcration;il 
tc ting hr the faU of rhis year although, 
using VR , som e.: appli at ion have al
re:idy been demon rrared including some 
ar meeting rlrnrwerc hdd in W:ishingron 
D.C.. la ·r full. lnternetl applications cut 
across :ill academic di ciplinr.: . mm: will 
be collabormive environment' , and orh
ers will be digita l libraries. ome will facil
itate re ·e;irch, and orhcrs will enab le di ·
ran e learning. 

lmemer2 also provides a place:: to test 
variou policy is ·uc::s, ·uch as how ro co r 
:ind charge:: for bandwidth re ·crvation. Ir'. 
:ibo J place ro cx pcrimcnr with way to 
leverage the Giga l'Ol's, such as with loc<'l l 
each, :ind rc::plic:11ing server ·, and s<'ltcl
lite up- and down-links to improve net
work dficienq'. 

Be ide. rhe remote inst rumentation 
mentioned e:irlic::r, col laborarion en vi
ronment. will :illow for audio video, text, 
and whiteboard discu sions in real rime. 
O ther applic<'l rions support new form 
of collaborarion th rough 3-D virt1t<'l l 
shared presen es known a immersivc 
environmenc . Finall y, tclemcd icinc, 
including remote diagnosi~an<l monitor
ing, will get a boost from lnternct 2. 

lmcn -ivcly inter:i rive graphica limul
cimcdia app lic:itions :ire al o prime can
didatc for i .1 , involl'ing rhings like ri ·h 
·cientific visuali2arion, collaborarivc vir 
rual re:iliry (VR), and 1-D immcrsive envi · 
ronmcnr-, with name~ su h as computer
assisred virt ual environment (CAVE); 
CAVI'. re earch network (CAVERN); 1111 · 
mcrsaDesk; :1 rrauve, lmmcrsive Con· 
Hructivist /Collaborative Environment 
(1 ICE); and Tele-Immersion (combining 
networked VR and l'ideo ''~th a lot ofcom
puting and d:1t.1 mining). 

Although the original lnrernet2 orga
nizers rhoughr rhat fcwr.:r rh:in two dozen 
schools would nced to be part of the new 
nerwork. as rhc word ·prcad, prcny much 
every m:ijor research univcrsit)' in rhe U.. 

CAIRN-Collabor:itivc 
Advanc:ed lnteragcncy 
Research Network 
http://v; ww.Clll rn.net 

lntcrnet2 
http://www.intcmct2.edu 

Multiwavelength Optical 
Nctwor1dng (MONET) 

WH ERE TO FI ND 

http://www.bt'll· labs.cum/ 
projcct/MON ET/mon_pro.html 

Next-Generation Internet 
(NGI) Initiative 
http://www.ngi.gov 

NTONC- National 
Transparent Optical Network 
Consortium 

llle lS.'s fnt CigaPOP-----.
North Caroft11a State , " ,Chet~ 

1010ATM lllitCh I 

IC 

I I 

--- ~(l4 Cbf') 
- IC-IZ ('12 11ps) 

North Carolina's Gigabit Point of Presence (GigaPOP) 


aggregates a variety of traffic onto a single high-bandwidth link. 


.. ,,·:imcd 111," according to Robcrrs-114 
111 all. 

To parcicipacc. each uni\'er iry had co 
commir up iront to half '1 million doll:irs 
to pay fo r their upgrade oi the \'\IA 1, to 
pa~· $.25.000 :i year ro the c::ntr:i l group to 

cover oordination costs, and co crearc at 
lc:is1 one new application. 

Terabi ts to Come 
l lmurpri. ingly, rhe re ·earch communi ty 
ominues to look ahead ro srill-fostcr net

http:f/www·phys.llnl.91w/ 
H_Dlv/photonlcs/NTONC.html 

UCAID (University 
Corporation for Advanced 
Internet Development) 
http://www.ucaid.edu 

VBNS 
http://www.vtms.net 

, UnilersitJ of North Carofm.Cltapel Hill 

' Cisco liddstr1llm 
' lOJOAll ...m. 

works to pu t to u e. Educom';. Roberrs 
reporr rhcre is discus ion of ;in CJ<.... • I' 2 

(which is nearly 10 Gbp ') ne twork inr 
high ly qualified re. c:::ircher , of which 
there :ire bcrween ·o to JOO. 

" .utt ing-edgc: dep l o~·e rs are alrc·ad}' 
providing 40 to 60 Gbp - in :i single 
fiber ... and the theorcri a l limi t o :i 

fiber is JOO Tbp~, " says ·r.1ig l':irmdgc 
of Bn :GTE- 2000 times more th an the 
curren t del ivered capabiliry and I 0011me 
more rhan the lab limit. 

'That could carry u perhap for ~m
other kcadr.:. depending on how thing 
grow ... <'l nd, oi cour e. we'll al o be l.1y
i11g more:: fihcr," P:irrridgc ~;iy . llJ 

D.1m-..! P. Dem wnti:s about the lmemet 111d 
othu tedmologics. You rnn cuntact 111111 at tile 
fnllnwing: ddern@world.std.com or http:// 

www.dern .eom. Scot/ Marc (smace@byte 

.com) is /1 IWTE senior editor lucatcd in Sa11 
Mateo, .11/ifor111a. 
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In Search of SSL 

n -011 - Lint' Componenr
warc~ ( O\'emhc r 1996 
UYTE) I poi need out that 
<.!\'er~· '\ ' ch ·ire i a largt'· ·all! 

component rl1ar .m cill, ;md be cn ll ed by, 
other W'ch-ba cd component~. The 
example I t;3 \ ' C: in rhnt column wa. 

tcta earch. Ir WjS a llYTE ire ·cript that 
u eel Wcb-.spidcring re hno log~· to ·c.1r h 
Alt:1Visra for arcicle in BYTE :rnd ocher 
~-lcGr:iw-H ill magazine .Alea 1·ta itsel f, 
of our c, u ed 1he . amc kind of rech
nologr to index ur ·it . 

I W:!!i amazed tO di cover that pecr-ro· 
p r nerworking of Web ires was no t 
only po siblc bur downright im plc. This 
monrh, I'll how how we use: th is re h
no logy to monitor our own si te :ind ro 
exrr:ict information from a e ure t:rver 
at a partner·~ site:. 

Dave's Site Monitor 
Thdn-r ' irci aclu rcrof \Xlindm · r 
:ind nix mach i n~ rh:i rprovidcsa grO\ 
ing numberof public 311d pri \•are crvi 
A while ago, I realized that we nee led a 
uni ficd V.'<l}' r monnor the.! heah h of these 
crvice-. Ial ·o realized thar rhe many \X.'eb 

. t'rvc:rs, !=Tl' ·cr,·crs, NNTP erver . and 
nuu l sn c:rs th:it we opcr:ite do no t in 
them elvc <lefine rhe Ii. t of cn•icc · chat 
u ers expc r u to supp rt. 

For example. om carch server run
two carch engine in parallel- Wl 11 
~md Excite. It' nor enough to lmow char 
the r 4.0 machine rhar ho rhesc en
gine · is hcalrhy, or even tlwt the: I nrcrnet 
l nform:Hi<)n crvcr (II ) ,>.0 Web M=rH!r 

,,., rhat m:ichine i alive and ki ki ng. 
\'l'/har maue r t user , ult imarcl)' i 
whether S'\ ISi-i and Excicc arc working 
. adverti e I. 

By a happy coincidence, the rwo prop
crcics chat make c:ich ofourM:rvicc:~::ll':i il -

Spidering 


Using SSL-Enabled Web Client Technology 

0 
Report fetcher relays 
reqaest to proicy server. 
Pr<>xy·autllorization: 
QCAlcc<lllZZo___ @ 

Pl'GJ()' semr 
....ays reqaest to 
partner site. 
Pro)(}'·authoozatJon: 
bXZjlqrSoOb 

When bu siness-to-business networking relies on secure channels, 

integrators need SSL-aware Web-spidering tools. 

:ible t0 u er ·-a RL and a corrc pond· 
ing Wcb pagc-,1rc just the rhing you 
need to bui ld a robotic rester. I put rhc 
hallenge c Ill)' a· o i:itc Dave Rowell. 

The screen on page how~ the: incred
ibly u d ul 'olution Dave ame up with. 

Our si te monitor i~ a Perlscript, ched· 
uled to run ev<.!r)' h:ilf h ur cbac' dri ,•eu 
by arable of nddressire ul r srring pair . 
One of the addre se i our home page, 
hrrp://www.byrc.com/, and the corre
sponding result ·tri ng i · a piece of rexr 
that appear · on that page:. 

The monirorfer h che page, and if ir 
onrnin the cxpcctcd r ult rr ing, rhar 

re t produce~ 3 grecn-lighr icon. If the 
home page t:ike longer than expected to 

:un e,tht!1COO\ ill in teadberdlo,,;:ind 

Jon Ud e l l 

Building tools that 
fet ch and process secure 
pages, I learn some 
painful lessons about 
\Ylinfnet and SSLeay. 

th t! monitornwy r ma. not i ut! 311 :tlcrr 
depending on how we have configur .d 
rhc alarm th re holJ. If the home page 
never arrive rhc icon will be red-a. d 
in rhat case, the moniron,~11 send c·maiJ 
ro rhc new mediate. rn and ro my pager. 

Thcre' morcta rhemonirorthan \'(l,:b· 
p:igc fetehing. lr warches the free p cc: 
on va nousdriv . . lt chcck ro ccrhatl og 
fi le expecred co have been wri tten by 
schedu led backup procc· es were, in facr 
written. We'J li ke tO :idd a module that 
pu ll logcmrie fromke)' y·tems-both 

T t:vc ntlogs and Unix )' log ftle -and 
reacts to :inom:ilic:>rharwoul d be defined 
in the rnoniror 'sconfigur:ition fi le. But if 
you ·trip away all the bells and' hi tie , 
wha t' · left is a rab lc-driven automatic 

FEBR UAR Y 199 8 BYTE 9 7 

http:hrrp://www.byrc.com


Web Project In Search of SSL Sp idering 

RI. fe tcher Lhat alert you when static or 

d)•namic pages arrive lo' ly, in orrectl. 
or nor ar ::il l. 

TI1is tool ha rcvo lutionizc:d our al ili ty 
ro monitor the health of our ire and we've 
come to depend on it. TI1erefore it wa a 
marrcr of omc concern when, a few week · 
agv, the monitor he an is uinga tn:am of 
spurious alert . 

Why the Site Monitor Failed 
The service that the moniror rhought h:1<l 
failed w the c ure ordcring •stem on 
ou r primary Wcb se rvc:r. The Imp :// RI. 
rhar dcfines rhis p:irr o rhe rest w;i rrig
geringa rc<l-light r ponse. And yet, when· 
c;ve r we: ferched rhar U. inter:i ti cl)', :ill 
w:is OK. Neither Dave nor I coulJ remem
ber in mlling an software or making ;inr 
config11raticrn changes on rhc r 4.0 m:i· 
hine th :it ho ts rhc monicor. Wh:ir could 

h:1ve gone wrong? 
Finally, Dave: noti ed that rhe target RL 

wa · cxprc.: ·cc.I in the monitor cvnfigu 
ration file as an IP addre s rather than a 
Domain Name Sy cem (DN ) name. We 
switched ro rhe D:-IS name, and chat n: 
srorcd the erram test co green-light Stanis. 
But' hy? Thar remained :1 m. stery. 

I hould explain that when I propo c:d 
thi projc r ro Dave I forgo t ro mention 
that he needn't bother trying tote r the 
pnrts ofour ice accessed b. wa of ecure 
ocket Layer ( L). oc knowing that 

an !. page would.n'r work Dave included 
one in the ccsr ·-and to my surprise, irdid 
work. Ir workc:<l becau e the UIU.-fctching 
wol 1 recommended ro him was Win.U::ln· 
ternet. Thi i a Perl module tlrnt talk to 
WINlNET.DLL. 

The Wini net lihrarr ome with .Micro
ofr· Jmerner Explorer (M IE) :1nd i. :ilso 

:w:iilahlc: c.:par:11d as part of che tiv(·X 
ofrw. re De,•dopmcnt Kit( DK). Among 

\Xlin lner' function ;ire rho c that M IE 
irsclf 11 ·cd to accc:~ rTI', H111', and H1TPS 
( ·ecurc) URl.s. Thi is powerful scuff! 
When licro oft inrrodu cd Winlnc.:r a 
few year, ago ir wa billed :is a gencri 
\X'i n.n component- like ODB , but for 
lmernet rather than SQL data ources. 

True, it came with .\.1SIE, hut man 
important t11cro oft componenr ha"e 
debuted in an applica tion onrext and 
gone on ro become intcgrnl part of Win
lows. That Dave's moniro r could quite 

unexpec tedl . fetch a ccure page con
vinced me thar Winlnet wa · in Iced , like 
ODB ·,the kind of .subsy ·tern rhar make:~ 
Window incre. singly u ·cful. 
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• BYTE Site Diagnostics 
T~~cd: Tw Nev 1§ 14:02:Jl /Wl 

Dave Rowell's invaluable site monitor polls a list of URLs, times the 

responses, and issues alerts if pages don't arrive promptly. 

A few day later whi le working on ::t dif
ferent rool, l stumbled onto rhe real rc;1
son the: monitor had failed. Thc new wor 
jobw:1s to fetch reports from :1 parmer ire 
o er an SL conne ion, and consolidate 
rhe d:ir::t (sec rhe figure on p:ige 9 ). It 
workc:d on one \};rm32 ·y ·rem bur noc 011 

another. One difference between the rwo 
I noti cd w::is M I . ·n1e rool worked on 
cheS}•-tcm that had;\•! TE insmlled, but not 
on rhc: one to ' hich I had copic:d onl)· 
WINl1 ·ET.DU. Was rhc rool depending 
nor on ly on \Vinlm:t, but al o on M IE? Ir 
was. J..fon:over, I found I cou ld break the 
workin ver ion of th i · root b · t\ i<l<lling 
ertin ~ in MSIE' · Ad vanced lnrerner 

Opnons lialog box! 
t\rmcd with th i knowledge, we wcnr 

back tO have anod1er look at the rnad1ine 
char ho ·r the ire mon icor. Wa . f IE 
in ·rnl lcd there? Ye . Th n. uddcnly. ( 
s:iw what had h:ippened. D;ivc and I h:td 
not in tailed any ofrwarc on the maclunc 
rhe da)' we broke the monitor but we had 
u cd/1•1 lE;ilong with avigator rorr •011r 
:m c ·perimenr::tl new fcarurc of our ire. 

In the proce s we had vi ired M IE" 
dvanced lnrerner )pt ion. sc reen and 
hanged ·omc se11 ing . One of these w!ls 

·· W:irn abour inval id . ire cerrificares" 
the erring thar .m cs :-.•tSI Ern com plain if 
the X.50 ommon name in a ·crver ccr· 
nfi ate doesn't nutch the ho. t name in ;i 
requc: ·r from :inSSL page. '\ ' hat looked w 
u like a mall reconfiguration of!v! IE was, 
in ;ict, a broader rc:configurarion o \'V'in
lnct-and the: refore of -.; · in.ll:: lnrerner 
and our ite monitor. nil me old-fo ·h

iom:d, hu t I don 'r think sy tern compo
nents ought ro behave rhis w:1y. 

.Maybe I hou lcln ·t have been ·urpri ed . 
I M IE is part of the OS, pcrhap, it make, 
sense chat you reconfigure rhc 0 ' when 
you reconfigure MSIE. The re is pre e· 
dent for this in'\ mdows. In dial-up net
working, forexmuple, I can startb~· tweak
ing. p:1nicular dial-up connec:tlon Jn I end 
up tweaking ysrcmwidc moc.lc.:m proper· 
ties. ora great idea ro ha,·e set tin prece
dent pcrh:ip · blllrhcn:itu. What' more, 
MSIF.' Advan ed Internet Oprion dia
log bo, does double dutr a Setting:-> 

ontro l Panel- > lnrcrnct. a rs temwide 
configuration tool. 

And yet, I cant hclp hut helie\•e there' 
. omc: rh ing not quite right here. Sup o c 
omedaraba applicarion came wirh ;i er

ring dialog box rhar let you rwc::ik rhe 
di:tlcct of QL ·poken hy OD!! - .md 
thcrc:by :1ffc: ta ll ot hcr ODflC-dependem 
:ipplications? ~ ould anyone agree chi is 
righr and proper? 

Furcher, uppo e that )' OU found 11 dif· 
ficu lr to ship an ODB application wirh · 
our ;ii o hipping Mi ro oft ccc · 
bec.111 c on ly inter:i rive use of J\cccs le t 
the regi tr • in a st:irc ' hc:rc: ODllC-h.1 ·ed 
application ' ould' ork? Tita t's cs ·en
riall r whar f ran into when I rried to p:ick · 
age mr report consolidator, o rhat I could 
deliver it to a lcGraw-Hill olle.1guc. 

Untangling the Winlnet/ 

MSIE Dependencies 

fn rheorr, I hou ld I c able to build a ver 

sion of rhe report con ·olidator hat runs 
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W eb Projec t In Search of SS L Sp ideri ng 

on :my"· nilla '\ rndows95 or NT machine: 
(i.e., a machine with no cop r of M IE 
ins~l l cd). In pr:ictice, I never did figure 
out hO\ to do thi . My \Vinlnct-b:t! ed soft
w:ire nc\lcr cemc<l w beh<l e predi tably 
when 1 mo\led ir between ~I IE :ind non 
MSIE machin . 

Herc's :m example. Ar one point, I no
ticed rhar my program, if gi\lcn no prOX)' 
or ba ic aurhoriz:ition crc:dential., ' ould 
pop up a dialog box soliciting rhi infor
mation. Further investig:ition howcd th:lf 
only the new (~fSIE 4) version of Win inet 
do ·s chi . Ma)'be I ju t needed ro dist rib
ute 1.he newerWINI 1IT.DLl with my rand
alonc progr:im? 

I tried th. t. However Winlnc:t gripc:d 
rhat it ouldn'r find :i romine in :inother 
DLL., HLWAPl.DLL. Should I distribute 
th:ir one. too? 

lcarly, I was on rhe lippery lope at 
thi pomt. A quick Dcjancws ·carch turned 
up a litany of woe rebred t0 HLWAPl , 
WINI •ET ;ind .\.IS IE. And, ofcourse, since 
Windows lock down SHLWAPl.DLL :i t 
st;irr-up, this wasn't going to be a 111ooth 
in talla1ion in the be o(cir umsrnnccs. t\ 
pro pccti\'c user of m)' program would 
need insrru rions su ha : 

I. Reboot. 
2. Hitf . 
3. Pick item 6 ( omm:ind Prompr) from 

the menu. 
4. Copy a:shlwapi.dU c:\window \ y·rem. 
·.Reboot again. 

Nor roo nice. Bur in the name of ciencc 
I performed the experiment :ind th e: 
re ults looked hopeful. Now Win Iner had 
wharc vcr it wanrc:d i11 HLWAPl.DLL. 
And Igot adialog box for rage l of authcn
tica ti on: the proxy crver ch:i llenge. 
However, ar t:igc: 2 ofomhc:ntication. the 
final de tin3tion SL . erver, oop ... error 
in KERNEU2.DU. 

Itticd :dot of things. In :iddition ro f>erl' 
Win32:: 1nterni:t, whi h apparently doe 
nor handle proxic or b:i ic ;iurhcmic:ition 
in :in "Lcontext, I experimented with :i 
few C pnigr:im 1haru e Win lne1. Both 
' orked on 11 IE machine . eicher one 
worked on non-i\·I I m;ichin · . ' \'C:nTll

ally I gave up and wc:nr looking fo r ·omc 
other olurions. 

Alternatives: SSLeay 
and IAIK-SSL 
Mr report on olidaror i a rwo- rroke 
engine. Fir r, it ferch ecure page and 
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BOOKNOTE 


Web Security 
and Commerce 
($32.95) 
by Simson Garfinkel 
and Gene Spafford 
O'Rellly and As$o<:iatcs 
ISBN 1-565-92269-7 ,. 


http://www.ora.com/ 

Ahelpful discussion of a wide range of 

issues, Including encryption, SSL. certifl 

catcs, Authenticode, access control, and 

legal aspccts ofcryptography. 


. TOOLWATCH 

Hamilton CShell ($350) 
Hamilton laboratories 

http://www.hamiltonlabs.com/ 

All your Unix friend.s-csh, cron, du, Is, 

grcp, and many more-arc reimplemented 

in the modem, threaded style of Windows 

NT. These arc high-quality tools for seri

ous professionals. 


then it launche Perl to con. ol idate the 
d:ita. Wh:it's another' ay ro do rhc fir t 
rrokc? Brow -crs can fecch p:igc · :ind an 

aL o behave like component . for exam
ple, }'OU can drive M IF. or avigacor, on 
WindO\v u ing LE Automation. 

Howc\'cr, this didn"1look like an am:i 
rive oprion. I w:isn '1 urc rhar OLE t\11to

m:ition could handle the .1uthentication 
dialog boxes. Moreover, rhe proce acru
ally need to fetch rwo ccurc page , each 
requiring a different ct o i rcdcntials. 
When you Jo rhi manuall~·. you h.1vc ro 
quit the brow ·er after rhe first fetch. in 
order co re ct the crcdemials for 1he , ec 
ond, and this top-and-re ran ccnario 
wou ld h:we co be repbycd under H. F. 
Aucom:ition. 

ex t I tried Lear- Eri Young' · free 
ware implemenrnrion of L. Ir wa a snap 
ro build SSlcay on a ilicon Graphics lrix 
y ccm and cqu:ill~· ~rr:i ighrforw:ird fO 

ad:ipt scon nc: t. :'l am1 le page ierchc:r 
inclu<led with the kir, co handle proxic 
and b:isi aurhc:ntic:i rion. 

Howel't:r, my colleague run, \Xfindow 
95 . not lrix, so Inext tried the 'Win.n make 
ilc included wich Lear. Ir ha hee n 

recencly upgraded and t now a. compc:
renr :i rhc Unix ,·er ion. In hon order I 

h:id a redi 1ribur.1blc: p:icbge that Icould 
encl my collcague-rhc , Lc:ir \X'in32 

librarie , aver ion o sconnect, and a Perl 
cript to consolidate the page thar were 

brought ba k br sconnc:ct. Everything 
workc:cl like :l harm on a vanilla~ · mdows 
9. ma hine. 

Unfommardy I oon learned I could 
not ~end th.it package co :anyone. When I 
went back and read the fine: prinr, I real · 
ized I'd probably broken the law. In ide 
rhc U. ·., use of. Le:t)' in fri nge p:i rcnr · 
held by KSA D:ira ecurity. 

The righr rhing ro do. according t 
Eric Young :ind R A, is to link Sleay with 
R ARF.r, a referer1 e implcment:ition of 
the patenred algorirhms th:1t RSA 111:ikes 
freely ava il:ible. Th. r·s ea ier said than 
done however. 

AnMhcr ahernarivc, which w:is rnc:n 
rioned in la r monrh' ·Toolw:irch. is IAIK
SSL. Ir' · a n;ip to bui ld :rn aucomaric S L 

licnt wirh IAIK-SSL. But like S Lcay. rhi 
toolkit :il o doc nor u ·c code liccn ed 
from R A, an I 1h11 constttute!> parent 
in fri ngement if used in the U. . What' 
more:, rherc:· ' no avai lable ja,•a counter
part 10 I{ AREF. Java fr offer · J ' AFE. 
hut it's pricey. 

un's J ava Electronic omme rce 
Framework, wh ich is now in alpha release. 
1 :inothcr po il ili ry. However, ir's prob
:ihly overkill for imple hore-s ·11ch .i. my 
reporr on, olidator. Web- pidcring 1e ·h
nology i , from :i certain pc:rspecuve. the 
ultimate rnicldlc:warc:. Tools thac enable 
\Xleh ·pidering. re imple. uni\'er al. and 
powerful. 

Unforntna1c l)·, and for :i ,·ariety of rea 
on~. ir', not straightforw.:ird to u -e rhe e 

wol$ in ·s1.c11vironmenc I hope th.11 chi 
situation irnpro"e . Manr of rhe mo 1 
i111eres1i11g :tppli at ions on mr to·do list 
will bcnefir from. ii noc require . ·e urc 
channel . 

o how di 11 del ive r my report omol
idaro r? Well, ;i n1:illy I did n"t. For n<>w, 
I've c.lel ivere<l onlythe Perl po ·tpro es.or; 
m olleague will h:ive to fer h rhe p:lges 
inreracrively. I make rhe same applicario11 
:i'·ai lablc to our sales sraff. but without :l 
client component. Ir runs on an Yr server, 
where, provided I'm c:irc ul :ibour how I 
use i\·L I ., I :ln levc:ragc: ~ · mlnc:t.Thi, er
iainl }' i n't :l ' 'cry prett y pic111rc. If there 
arc bcner olutions, I'd like to hc:ir :ibom 
them. m 

} 0 11 Udell is BITE's exccut.11Je editor for new 
media. You C1111 n·acl1 /nm at Jon byto.com. 
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The Federated 
Database 

or the: pa r rwo month · 
column , I've: been reviewing 
Java-ba cd ohjcct-orienccd 
d:naba c management ·r ·

rem (001 lil\·1. c:s). I continue rhi month 
wi1h a look at Objc:ctivity/D B, from 

hjectiviry Inc. I've been working with 
1he beta rele:tsc: of Objc tivit)'/DB ver ion 
5 for Java (devdopc:r prices range from 

8000 to 12.000, run -rime: pncc:~ vary), 
running on Window NT 4.0. 

Objectivity/DBi imilar 10 Poer (sec: 
'"Poer Goe: Java," December 1997 BYTE) 
in thar an Obje tivi t)' d:itaba ·e can be 
accc sed ei ther b. C+ + or Java lic:nt 
applil t.Hms. Objectivity/DB's rructure 
differs from bo1h Poc:t :rnd Objecr
rorc/r5E: pe ifi all)·, hjc:ctiviry/ DB is 

not builr on a crier clien se rver archi
tecture. In tcad, Objectiviry ervices :ire: 
linked inm the application, which ac s
es 1he acru:il dat'Jbasc: direct!)~ You'd think 
tharthc result would be brgc: applic:irion 
(sin c code normally on the server is in 
the cl ic:nt), but Objc tivity engineer 
report that an Objecti\·iry application 
(with the: "server" code linke d in) i· 
between I and I. · mc:gabyt · ·- not bad 
111 this da)' :ind age. 

Objecriviry application do require the 
pre ·en ·e u an Objcctiviry lock erver 
somewhere on the: network. The lock 
sen•er doe~n·t pc::rform :iny re:il Iara
base acce ' . In tcad, it job is to provide 
a entralized resour e manager rha t 
enforces con urrency throughout the 
databa e. 

"Daraba c'' i ;m ovcrloadc:d word in 
the Objectivity world. What other sys
tem refer to as a d:irab· c, Objeccivi t)' 
refers ro as a federated database-a col
lccrion of databa e . Funcrionally. your 
application an acccs, multiple d:m1bas
c: simult;mc:ousl ·,all under control of the:: 

Containers ObJects 

container · ''VehldeaContelnei!' 

ooConlObj Ve · lesCantiVier = ( 
%systemNarne = -VehiclesConlalner" 
ooHandle(ooSyslndex) 1.E31 I <-> container= { 

l#2.3.1-4l 

Objectivity/DB's browser provides a view 

into the Vrc federated database. 

ingle lock man:iger. These mulripledaca
b< c make up afederatio11.1'fo. r impor
rant, all the database. in the fcclcr:ition 
parricipatc in concurrenq• onrrnls. The 
dfc r is that your appli ation can start :i 
ingle transacoon involving object · rom 

multiple daraba e and che oding is no 
morccomplcx th:in had you initiarcd thar 
rr:111sa tion on :i inglc:: databa. " 

Obje rivi1y recognize:: a variety of 
" pecie " of objc r . The fundamental 
wragc 1mit is referred to as abasic object. 
A basic objc<:t com: ponds to the clas e 
wi thin :rn appli Jtion rh:it, b ·being 
derived from per i rent capable ~upc r

classc can be ·torcd in a database. A 
with Poet ;md bjcct corc/P E., rorable 
b:is1 objc: ts arc pc::r isrc:nt obj cm. 

. me th:u ·omc cla that arc nor per-

Rick Grehan 

Our series on Java-based 
object databases continues 
with a look at 
Objectivity/DB. 

si ·1cnr an create ob1cccs that :ire: rorcd 
in a databa ·c. s attributes of a p.:rsi ·rc:nr 
clas . For example:, you ca n uscobjccrsof 
rhc st r ~ nq clas as attributes for pcrsi 
rc::nt cla c and rh c srring object will 
be srored with 1he pe . istcnt object. Bur 
you cannot use a st r · g obje t to crc:

1e :i pc:rsistc:ntobjc:cr. 1\s irmm our you 
don '1 imply tore:: b i object directly 
in a databa c; you must first pbcc basi 
objccrs inro a container object (this oper
arion i callc:d clustering). i\ container 
obje races no1 only as the sto rage fram ·• 
work ( r collection of basic objects, it 
also c:rvc.s as the elementary lo king unit 
within an Objcctivity/Dll bt:lba c. If you 
lock an object, you lo k rhe entire: con
rainer for the object and all orhc::r objc rs 
within thar cont:lincr. co11ti1111cd 
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Ja vatalk The Federated Database 

J gu r: Jav Component 
dTran a tio s 

An applic:irion lo ks :i conrniner u ing 
one of two :ic es policies: cxd11 ivc or 
mulriplc rc:ldc one: wri ter (MK ). The 
former rovide crier read or wrirc lo k
ing , 11ch 1h:1t ;i re:iJ lock l'XClu Jes :ill write 
locks, and a wrirc lock cxcludc:s all locks. 
MROW :t llows unlimiteJ read locks, bur 
onlr one write lo k on the conraincr 
(thus pr 1viJi11g addiuonal concurrency). 
Hence you ·honld carefully bal:tm:e the 
rrucrurc of rhc ovcrnll ,bt.1b. e ltl term 

ofcont:lincri. crsus basi('objecrs. Few on
tainer . wich m:inr object, in c:ich con · 
miner, reduce" oncurrcncy becau c one 
u er' lock on .m object in a comaincr locks 
:illorhcrl)hJe t withinrheconraincrfrom 
orhcr users. However h;i ing many 011 

rai 11 er. wirh ju r ;i few objects increases 
overhead in rhc dam I ::i c. 

In ::i ldirion, conr:ii ners can be defined 
. s hein garbage-collectif1/e: n object 
within a garb:igc-collc rihlc ont:i.incr i 
auromacically deleted when all reference 
ro rh:it object (from other per i tc:nr 
object'!') h:i e I een eliminarcd. The: con
verse of ;i garba e-collcctiblc conuiner i 
;i non g:l rb:ige- o lle rible oncaincr. 

hjectll within 1hi rypc ofconrainer muse 
be explicirly deleted. (Nore: Herc' when: 
Java hincs. Rcc:ill th:11 Objectivity/DB up
porr · ·++ clients. However, '++cl ients 
do not support g:.trbage-c llcctible objcc~. 
The . :i.me mechani m th;ir :illnws Java ro 
garb:igc-coll ·ct tr:inste lll object , a pan 
of the: w:iy th:u the Ian uagc' environ
ment n:m1r:illr works, give~ it the ahilirr 
ro ollccrpc:rsi~rc:nt object · 110 u -h mech
:inism cxi\tS in .) 

A. wirh other 00 d:irab:i ·c • all oper::1
tions that perform clar:ib:ise :ic e rnusr 
rake pl:1.:e within :i tr:ln :icuon. Acrion on 
the database are nor vi iblc ro rhc -oursidc 
world' unril the: tr:ins:iction completes. 
However modification ro the daraba c 
are \'i ·iblc ro rho c portions of ;m :ippl i
carion within rhc trmi.s::iction. This a~pe r 
of :i trans:i rion 1' referred to as 1solat1011. 

Any acce t0 a per i tenr objccr wirhin 
a rransaction pro ccd · along the follow
ing ·tcps. First, the app lication (with the 
help ofObjectivity methods) re.ires a local 
(cran icnt) rcpr enrnrion of rhc objccr. 

cxr, the pen tent objc t is locked in 

WHERE TO FIND 

Objcdivity, Inc. 
Mountain Vic:w, CA 
6SO·lS4-7100 
fay.: G50·254-717t 
http;//w-.objcctlvlty.cam 

Developers interested m the pending Enterprise JavaBe1.ms specification (still under 
developmont at the lime of thh~ writing) can get an Inkling of its final form thanks to 

Powersoft's JaguarCTS (componont transaction server). The general·availabilityv rsion 
of Jaguar was roloased last fall and, according to Jaguar engineers, tracks closely the 
Enterprise JavaBeans specification. That specification promisBS to OlCtend JavaBeans' 
disttibution capabilities into the r · Im of transaction coordination. 

Jaguar ls middleware, an application server. Components installed in Jaguar become 
usable across whatovernetworic the Jaguar server is connected to (which can include the 
Internet). And the diversity of compon nts tha!Jaguar supports is eye-opening: A single 
Jaguar server can juggle JavaBeans, classes, ActivoX controls, and even OLLs. 

If component diversity is Jaguar's proudest trait, transaction manag ment is its strongest 
musol . In many ways, Jaguar is like Microsoft's Transaction Server. It removes from the 
developer any concern for transaction management details. Any component installed in 
th server is acanchdate for participation in a transaction. More important no component 
in a transaction need concern itself with the behavior of other components in regards to 
their effect on the transaction- Jaguar handles all thaL 

Here's an elCample. Supposo you have three components-A, B, and C- that you want 
to use in atransaction.Jaguar provides asmall but vorsatio APIthat components cal In order 
to keep the server informed of each component's transaction state. So, ifcomponents A 
and B succeed, while component C fails. the Jaguar server aborts thi! overall transaction 
and deals with the dirty work of issuing rollbacks on whatever database re.sources A and 
B were communicating with. 

As mentioned, Jaguar is not llmited to Java components. A Jaguar component can as 
easily be a Cle++ Ollor an ActiveX control. So, a ciient·side application written in Java 
can not only remotely invoke a JavaBean or class, it can as easily invoke a Cle++ routine 
in aOll,or an ActiveX control, (Similarly, aJaguar client coukf be an ActiveX control, call• 
ing aJavaBean ora Cle++ DLL) 

Jaguar comes with the necessary tools for generating the stub files needed for a Java 
cient to communicate with a Jaguar component (regardless of the component's species). 
The stub files contain •mimic" methods that appear to tho Java client applica ·on as the 
methods of the remote componont. Within the stub is the code !hat establishes a sos· 
sion with the Jaguar server and commands the server to instan · te the actual compo
nent. The stub also handles the client end of marshalling the data betwe n tho client nnd 
the Jaguar server. 

Pricing for Jaguar starts at $135 per seat. HowevBr, developets can got ajump·start 
on working w~h Jaguarby purchasW\g tho $295 software developmeflt kit. This is afully func
tioning Jaguar system whose only limitation is the number of simultaneous connections 
allowed. (For detai chock the Jaguar site at h11p:ff\w1W,powersoft.com/productsf]aguar.) 

rhc d:it~1 b:i c (sa cguarding J :i in. t med
dling 1y other :ipplications). TI11 locking 
1 pcrf rmcd for theapplic.1tion on bch:l lf 
of che Objecrivicy rran a1..tion run-rime 
rndc. Finally, the acm:l l J:ic.1 i, er he I 
from rhc daraha e and "poured'' into rhc 
' :i.iting 1ra11sie11t object. 

umerous oprion arc :lvai lablc to 

enhance an Objccriviry d:itab:lsc in ·r;ill:l
rion. ()b jcctivityffTO (f:iu lt rolcr:int 
option) lei.:; you partition a federmc:d data· 
ba e into autonomou · piece · ·o chat, if ::i 

portion of the dmab:i c: goc down. rho c 
pieces rill "ali \·c" rc:m:im :iL1ibblc. With 
the bjectivit . / DRO (dJt a repl ica1ion 
opuon), you an cre.lte darab:i e ·mirror 
image " for criric.11 application that can

not enJure downtime. If one 1m:1gc goi: · 
down. rhe mirror rake over. 

bjcctivirr adheres co the Object Dara· 
base . !:tnagcmenrGroup' OD IG·9.lstan· 
d:ird : rhccompan}· has added u cful i.:xrcn· 
sioni., su h. s indcxc :ind conr:iinmcnr 
ircrarors. Given th::ir:111 OhjL·ctivity d:n:ih:i.."<: 
i a cessible from ObjccriviL. "front t:nJs '' 
th:it canbcja \·a. ++. mallralk. orc en 
SQ I Ohjc: ·tiviry/DB is :i good candidate if 
·uu r enterprise's b t.1li:1 ·c :iccc ·• rnusr 

c, tend :icro lang11:1gc I ound:iri • . llJ 

Ri k Greh 111 (rgreh;an@austin.metrowerks 
.com) r~'<l1-k.,(orMc1mwe1ks Discowrl'rod11r1~ 
divmmr. He 1s coautlmr o(Thr: Client/ r:rva 

Toolkit (Noble. et. J')'.Jt.). 
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Sceptre's Soundx 
Notebooks Are: 

Rated #1 in PC Digest 
"The Sceptre 
Soundx 5500 
Notebook is the 
fastest system 
in the review .. 
"Sceptre takes top honors wi1h 
the Sceptre Soundx 5500. which leave 
oll thc other no1ebook in its 1rucks when 
running STL's gau ntlet of performance 
benchmarks. This is ::i very fo. t desktop 
repl::iccmcn1 with a _33- MHz Pentium 
proce sor, n 13.3-inch XGA display. :ind a 
rnomy 3GB hard disk drive fur storing large 
multimcdio files .' ' 
NSTL PC Digest. September 1997 

Best Buy - PC Portables 
11 The Sceptre 
Soundx 4500 is 
an Impressive 
machine ... " 
", ccplrc is selling thi s 

compu1cr 1166 MHz Pentium., 
prucc~sor with MMXn.1 Tt'i:hnolugy. 12.1-inch 
TFT SVGA display. 2. I GB HDDI with 40 MB 
of RAM .. .for just unde.r $3.400. which pm. it 
well within the reach of many. This 
configura tion ... descrv~ our "Best Buy" 
ru1i n • fo r lhe value represented:· 

PC Porrables, November 1997 

In head 10 hc:ad cvmpariSl)llS agains1 1.hc likes 

of Compaq. Hewlett-Packard. Gateway 2000. 

Micron and Hi lllchi, lo name u few, Sccp1rc 's 

Soundx notebooks have prol'cn themsel ves the 

best. Call now for a distrit1111or near you nr 

check out our web- i1c for more informaiion. 

www.sceptre .com 1-888-580-5588 THE FIRST, THE BEST. THE ONLY 
nctnc-tlui#lt.,_.~ ht11.mitt 1 tti"ctnJ u-~ 
u-.J \IXu> tn.Jerlo&O.t( h 'fC(".c-q ,nHH 

En1er Ho1BYTEsNo. 358 at http ;//W\w1.by1e.com!hotbyt%I 

http:www.sceptre.com


Swimming the 
Fibre Channel 
Fibre Channel aims 
to be the way all 
storage attaches to 
servers and a lot more. 

Page 104C 

Sales with 
No Strings 
Attached 
HDML, cellular 
networks, and new 
hand-held devices 
are changing how 
sales are made. 

Page104K 



"Congratulations on your new business.' 

"Congratulations on your new offices." 

RAIDstation: You'll Never Outgrow It 

As your company grows. your RAID storage subsystem 

needs to keep pace. DPT's new family of RAIDstation 
storage arrays is designed with the future in mind, 
offering the optimum in features, growth path. flexibility 
and capacity. 

RAIDstation provides a comprehensive suite of fault 
tolerant features including subsystem environmental 
monitoring, hot swappable redundant power supplies and 
dual advanced cooling modules. Purchase DPT's hard drives 
featuring capacities up to 18GB or buy the carriers and 
install your own SCA-2 drives. 

Start with either the 7- or 14-bay tower arrays, and 
store up to 126GB or 252GB in one enclosure. As your 
storage needs grow, convert the tower arrays to standard 
rackmount units quickly and easily. These units can be 
mounted in DPT's 7-. 10- or 14-rack cabinets that provide 
room for up to 1.7 terabytes of data. 

For the ultimate in compatibility and performance, 
combine RAIDstation storage arrays with DPis hlgh
performance SmartRAID controllers. 

Visit our web site or call us for more information and 
technical specifications on RAIDstation Storage Arrays. 

Umited Time Offer 

uy a RAIDstation Storage Array and get a F EE SmartRAID IV Controller* 


1-800-322-4378 

(407) 830-5522 

. IDPT. 

B9&0l 

Distributed Processing Technology • 140 Candace Drive • Maitland, FL 32751 • USA • www.dpt.com 

• PurchOS<> a RAl0Sla1'on7 1tc<age o-ro "'"h 01 loost 3 Pl SCA·1 ho•o d"'~ O'>~ •o< e"" c " ee CT'! PCI~"""r· 'DIV controll nr jPMJ3J4UIY •-oluod cr S1.49? USJ tu"it co., c.,...•,oller oor cc..-.omoir 
f '' ~ (tlr'tN:)I t>1 co-nh1nad w,·,. -0nv orhe:r prcm.oliCf"l Offer e'lds Marer 3: 998 

http:www.dpt.com


Vendors use it to do jobs too demanding for C I and it 
undercuts pricey AN solutions. By Michael Hurwicz 

Swimming the 

Fibre Channel 


eer into your cry tal ball. Can you ee a du ter oflmel 

server - ome in one dara cenre r ome in another? 


ow look closer. What' the server-to- erver intcr
connecr? How about ' erver-ro-storage? Are the two intercon 
nect the amt:? If o you may be looking at , Fibre hanncl 
futurc.Note:lfyou u ealotofthe ·eclu rer ,your ry, t I ba ll 
i probably tuned to 1999 or later. 

Fibre Channel i a high-speed erial-inrerconnect technol
ogy, defined by rhe ANS I Tl 1 commi ttee,\ ith r ot in high
bandwidth peripheral for , upcrcomputer , mainframe · and 
Uni · erver . ow Fibre Channel vendor re etring their 
ights on high-end erver-ro-server and . ervcr-to- ·torage c n

nection · for Winrel machine, . By 2000, they hope it will be 
common even on Pentium nmachine . 

Fibre Channel vendor point to the ·peed, distance, cala
bi licy and fle , ibil ity of their technology. The table on page 
104 F compa re Fibre hannel with other re hnologic:: . The 
compari on with I i · cri tica l becau e mo r Fihrc Channel 
vendor now ·cc their initial opportunity in the rorage arena 
where SCSI is rhe main competitor. "Customers need 

In addition Fibre Channel i alway hot-pluggable. Device 
adhering ro rhe current SCSI standard are hot-pluggablt: only to evaluate 
via proprietary method . Fibre Channel. .. .Fibre hannel' raw bandwidth is a little o\·er 1 Gbp . ff you 
rake off 20 percent for overhead you ger 800 Mbps (or 100 Most of them
MBp ). Full-duple, (dual-ported), that' · 200 :\~Bps. 

Fibre Channel ha plenty of growth potential , roo. We ould are still in the 
ee I 0- bp Fibre hannel in coming year ·. 

Released products have nor yet achieved Fibre hannel 's evaluation phase." 
theoretical di ance limit of 10 kilometer without extenders 
or repeaters. Early product were often limited to ~ oo meter ' . - Michael Dolan 
Today product may go up to 2 km. Ho\ ever I 0 km will 
come eventually. 

SI i un uited to long disrances, becau e of the far cables (50 
co 68 wires) necessitated by ir parallel arch itecrure . Fihre 
Channel requires only rwo \>\•in: ·. That become more impor
tant as di ran es increa e. 

Jn addition, clocking- deciding\ here on bit end and the 
nexrsrarrs-1 ea ierwith erial technologic where you don i 
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S wimming t he Fibre C hannel 

have ro coordinate mu ltiplt: lines. 
Fihre Channel an con i ccnrly achieve 

30 merers wirh coaxial c~ble.1\vistcd · pair 

Fibre: :h:mnd produ c uch a the 
Fibre . ct line of cards .rnd Ji~k :lrr:'l)'S 
from Tr:m~of1 (Sama Barbara, CA), can 
upport run~ of up ro 65 fccr. 

You 'II probably nc\'ersec a Fibre: Chan· 
nel loop \\~th 12 devic:c ·on 11. Howe1·er, 
dozcn · of storage devices on a loop arc 
rcasonable. wirched Fibrt: Channel can 
supporr 16 million dev i es per wirch 
chc:orc1 ically, hundreds realisric:illr. 

In addition, Fibre hanncl Ices multi
pk crvcrs hare mulciple ·10r:igc dc\'ice . 
In contra r, S I' design a 'sume one 
·erver per torage device,and ir' hard co 
go bt)'l)11d two servers. 

Fibre Channel's ·upport for che major 
peripheral command interface , includ· 
ing C 1-3 High Performance Parallel 
Jmcrface (HIPP!), and Intelligent Periph· 
eral Interface (IPl-3), provide support for 
variou cype ofpcripheralsu ·ing ju cone 
server adapter c:ird. 

·ingle Fibre Channcl-ba ed ror · 
:ige Area erwork ( AN) c:m connect pe
ripherals ro servers and servers co en·cr ·. 

"Our Fibre hannel customers like thc 
fact th:it they have onlr one interface 10 

\ orr · abouc now, on])' one training to do, 
one vendor to deal with " ars M:irc 
Friedmann president of Pri ·a Networks 
( an Diego, A), a network so lution 
pro\'ider pccializing in the enrerrnin
mcnr industr)'. 

Fibre: Ch:mnel also supports three 
architec:tures: poinc-ro-point, Fibre 
Channe I Loop ( FCI .), :rnd sw11che<l. F L 
offers low cost :111d the convenience of 
dai )' chaining device . but inufft·T$ from 
rhc performance: limir:icions of a hared 
medium. 'witch ing offers more fault tol
eran e (beca use wicchc .1n i olatc mal
functioning device. ) and higher perfor
mance. In contr:1~1, SC l's bus :irchirecn1rc 
limits designers ro chc shared-medium 
approac h. 

"When I c:xpbin lwdient Iwhat they 
get with Fibre Channel. chcir eyes light 
u1 ." aysAndcr ·Lofgren, ;111 :m:i ly, rspe
cializing m storage with the rig:i lnior· 
macion Group, :i m;irket research :rnd 
consulting firm based in Cambridge 
?\•la :ichu ens. 

" In so me: caSt:s, ir's because of the per· 
form:rnce . in orhers che distance, and in 
still others the numlx:rof dc.:v ices thc:yL~n 
gcr on :i loop, ., Lofgrc:n s.ays. 

"There:' - nothing else ch:it can hand le 
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thc combination of storage :ind network 
:is well :is Fibre Channel,·· s:i.ys Fried· 
mann. ·'We arc hearing :i lor .1bou1 Giga· 
b1r Ethernet. But it doesn't c:ilk dirccrly 
to stor:lge, and ir' half rhc.: spc:ed of rilm: 
Channel. More import:rnt. ErhenH: t is 
about our times thc proce - or load." 

On the Other Hand 
However, 11oc everyone: h.1 . bot h ice1 
firm ly pl:inted on rhc Fibre hannel 
h.mdw.:tgon. ln fact, modcr:nc , fence ·it
ter · . .ind outright skcpri ':ihound. They 
.u-gue th:it Fibre Ch:innel is mun:irurt' and 
doc, not intcgr.ue well \l' llh legacy equip· 
111c111, :rnd thar S SI and Erhnnct fulf ill 
mo. t need . 

"Our customer :ire not ~.i)· ing they 
ab. olmdy have ro h.H'e Fibre Ch:lnncl 
1od:l)', ·· ·3ys Dave Richard on. who i rhe 
director of bu.incss development f r 
Berksh ire Computing, an integr;ito r 
h:1 t'd 111 Hopkin ton, .\ fas achusett~. 
"They're mainly looking ro make sure: 
rheir investment arc prorccred. The part· 

Piecing Together the Fibre Channel Puzzle 

Resellers can choose from three Fibre Channel topologies, 

depending on system performance or packaging requirements. 

ners we work wirh. like Digital Equip
ment have a srraccgphat will lc:t our us
romer upgrade to Fihrc Ch;mnd when 
it' ready." 

''Today, rhere are too many incomp:ir· 
ibilitie bcrwcen ribrcCh:mnd proclU1.:1~ 
from different vendors, and Fibre Ch.111
ncl i, not rob11s1 cnough for inm1 pro· 
duct ion environmt:ntS, ··say ' Berksh ire"s 
Ricll3rdson. 

Living with the Legacy 
\V'ich Ultra- ·s1-2 coming in :it o .\I Hp~. 
anJ ltra-S Sl-3 on the horizon Jt I 60 

MBps. SJ , arisfics most u er · ' pc:rlor· 
maticr needs cod:1y. A ingle microcom · 
purer coday normally can't even max out 
an Ultra-SCSI inn:rfacc. much le Fibre 
Channel. .'vli crocompmc:rs with 64·hit 
PCI buses. which :lre due 0111 rh i~ year, ;m 
rake much better advan tage of ril re 
Channel. 

C I wi ll make it much more difficulr 
for Fibre Channel vendor to gc r inro the 
mainstream marker and .1chie \'c the 

http:intcgr.ue
http:FtBRU.:.RY
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ould you like full diagnostic capability, 
all on one disk? Are you chasin inter
mittent problems or occasional lockups? 
'fired of swapping parts on a "sick ' 
machine? Got PCs that refuse to boot? 

Rl.'<td \1ha1 J1.:r11 Poumdlc ha~ 10 ..1y· ··~1kro 
2000's .\licNJ co p and Post·Prohe are 

luw-k"'l'I d1:1gno tl . 
ninni11g inclcpcndcnt of 

a1~1ilablc separately and in a noll kit (th 
Toolklt). ontaining diagno. tic oftware :u1d a 
diagnostic boanl. If your )'Stem fails to boot. 
thi.s wlll tell you WllY, if anything will. If it 
boot! but bch:11 ·· oddly, th ls gh•es you a 
fighting chance oflinding out if it 's :1hard· 
ware error.. oftw:1rc for low·lc1•cl fonnnts of 
lllE. SCSI. RJJ.. F.SDI :uid ~ff. I drh tS. 
Memo11· tests. IRQ (interrupt n:c1ucst) tests ... 
You name it, I.hi · tests it. If you maintain PC . 
you 'll lol'e it. It get a . er' Choice: ward: 

• 	 ~ • • n1e n.::LS01lgD8 Micro- ·cope i. 
C i.(> differt111 frum 

anyother diagnostic tool. is ll(:etU~ it doesn't 
rely on DOS. It has ilS 01rn operating .. cm 
wrinc·n In A:sem hlcr :incl "C" l.:111 ·u ~1gc . So wh :11 

\"OU boot ~licro-

S op ·i.th~1):c :;c., 
tlie rCSJdent 
OpcrJlin)! ~ystcm 

and con11numcatcs direc1l\' with Lh hardll'arc. 
·111en:fon·, 1111'111 '1lic lo~ ,;,,or gi1'C ~~Ju fal.-;c info r
mation 011 IRQ.s. OM.As, ports or memo· 
~- In fact . Mim~· ope will :tllow )OU 10 

<letea wht1hrr 1hr pro! k1n IJ ~ in 1hc 
1~ier.ulng "~ :tem or lhe <k" ce ILSClf. 

Post.,.. 

• Tlu·rc :If" · (11l:r 2SO t • t routines 

In ~licru · 'cope fo r 1estin~ all · ·pl'l:L~ 


of the h:tnlwarc Micm·Scop• is a 1\:11' 


the Opcr:llin~ 	'. tent 
Because ~le test, art: being run al this lo\\' k:11{ 

lhl.'y :in· :1ccur:111· in :111~1r th:u th(! DOS 111i lili : 
can lll'\'Cr claim. 

• Tc 1 include: ~licropron~~.;or, coproc sor. 
1·ral limi: du k, n\l\ controller.> and cha1111cls. 
:di 16 rnQ. S]ll':lkff. keyboard comruller, nopp) 
dril'e:; , hard dri1·e. . ·l'rial port..->, 11111<11·111. and p;tr 
allel potb . CO ROMs. ~u11d cant~ . kt•yboard. joy 
,.1ick. mouse, pri ntt•f"lo. 1idco adapl(!r :uid n1u11i1ur 

• If 1hcl'(! ~one· thing 1h:11 make. Micro· 'cop(! sn 
diffcrcn1 from ~le other dlagnos1J · on th •m:1rket 
11': tlu1t Micro-Scope L'i ~OT ADO ' PROD CT. 
Mi -ru-:cop' h:l~ it~ 1J111t proprietary up1·ra1i11g 
~. em 1hm we designed spcci fi~11lr for testin~ the 
h:trd\\'are :ind ~!ling up :u11I confi~111·lnl\ 1ltc 
COlll j>ll t 'I'. 

• It b; :ti:.n :111 excellent ")stems et-up utilit)', 
hard dril'c utility. CMOS e lltor tuul 111 ·mo~ 1cs1(•r. 
Th · kt~' 10 urulcr::t:111ding ,\l icro-&ope is 10 
under. Land 1h:11 bcrause II i< ba.-;cd 1111 1:~:1e1 lllM 
:mcl ln ll·I ~1iecific:iuo1 , ii 1~ runnfog All ITS 

· 'l A'\I> LTll.ITI •• :\T TJIE llARl)W,\R E 
l.t:\'EI.• bdo11 the Operlulng S)StL'111. 

~licro· · opr also lncludes a comprL"
hcnsi1•e >11111: of Bcnchmurk Speed 

Ask about our Tutorial and 
Trouble-Shooting Videos to get 
you up and running fast. 

Te. t 1h:u pnl1id1· :1ecum1e information r<:~r<l
lng lhl' microproces~or. math cnprocessor. hard 
(Usks, CJ) RO.\h , llll'llll ~ :ice · n11c· :1nd 1i lll·11 

1r:wsfcr ralt' ·. The benclull:lrks in Micro-.'cope 
are based upon the Rt~I Time Uock and nm 
m:tldn~ :1 cmnp:iri~on 10 ano1her ~. wm like 
mhcr u1 ililic on 1he marl;c1. 

• Our ben Junar~ arc the most accurate 
a1'd.Jl:~>l c· hL'C:111sc 1lwy are nm in RF.\L Tlh!E 
: 1g:i i 11~1 thr ~ 1em . Oll'n cl ck. :u11l 1he rcsuh5 
arc bastil on 1h:1t ~~ . em alone :O.o mher dl:1gno:-.
1k u1ilit) on 1hc marke1 c:m make: th:u daim! 
Orckr your Lnil'crsaJ Oh1gno~1i · Toolklt 1oda~·! 

Call now lor Latest Pricing 

1-800-86Q-8008 

81<') --1'-U I !" or fax (' I ) ; . ,- . o.~1p 

1nn1·.rnicro2000.com • ales@ruicro2000.t'Om 

NllCAO caaa,.. 


Ente< Hotf.YTEs No.35 7 al h tp :/lw.vw . h'f1c .com/hotbyl~/ 

mailto:ales@ruicro2000.t'Om
http:1nn1�.rnicro2000.com


S wimming the Fibre Channel 

economics of c.ilc rhey need ro compete 
on price. 

Another big problem with Fibre han· 
ncl i it lack of integration with legacy 
torage device and networks note Kon 

Leong pre idenc of Gigalab which is 
a manufacrurer of Ethernet witche .. For 
instance rhen: is no Fibre Channel-to· 
Ethernet bridge and you need a I· 
to· Fibre Channel bridge to use current 
C I device on a Fibre Channel network. 

Ethernet Rules Networks 
For server-to- erver conncetions, Fibre 
Channel also faces formidable competi
tion. For in ance arl Howe, dirccror 
o{ network ' traregie wirh Forre ter 
Re carch (Cambridge l.A) aconsulring 
and rn:irker re ear h firm, thinks Gigabit 
Ethernet could become the rnndard for 
all bur the: mo t demanding server·tO· 
ervcr applicarion where people want 

all the performance they can get "and 
don't can: what it osr .'' 

One pproach ro rhc problem of 
T P/ IP processing load i the lnrelligent 
1/0 (1 20) specification, championed by 
the 120 special-inrere r group ( IG) and 
Intel. 120 can peed up 1/0 proce · ing ub
sranriall~· by using a eparare 1/0 proce 
or t0 handJe real-rime funcrions. Down· 

loadable oftware upgrade to IP might 
improve speed. 

Another approach is to move TCP!IP 
fun rion into witch hardware. Rapid 
Ciry Cornmuni ation (:icqu ired by Bay 
Nerworks in June 1997) ha done rhat in 
its F 1200 Gigabit Ethernet routing switch 
thar performs IP route computation at 
wit h· likespeeds.Similarly Cisco' et · 
flow LAN-switching technolog)', implc· 
menced, for in ranee in Cisco's ·oo 
Ethernet witch, achieve. near wirr.: 
speed with TCP/IP traffic. 

ServerNet and SCI 
Another option for high-speed du tering 
i Server ct, from Tandem/Compaq. a 
full-duple · 40- lbp. imerconnect opti· 
mized for clustering. Compaq has com· 
mitted ro making Server et die standard 
for Window~ NT-ba ed lu ter . E\·en 
though c:rvr.:rNer i noran official st. n· 
<lard Imel Micro ·oft, Ora le , and ln
formic have all pledged uppon . /\·ticro
sofr include erver er dri\·ers wirh the 
Microsoft luster Server (/\'I , fornu:rl · 
code-named Wolfpack). 

There are orhcr player , a well. One 
of ch· c is th · ·calablecohcrentimerfa r.: 
(S , I) from Dolphin Interconnect Solu· 
rion ·. Cl now offers peeds of 500 1Bp · 

(I GBps bidirectional) and low larcncic 
tharare valuable for ~upporting tran :tc
rion·orientc::d applicacions such a data
ba es . Where I :ichicves a btcnc •of 1 
microseconds FCL mighr rake 20 µ.s. 

Yes, But ... 
Each of the alternative ro ribre hannel 
ha wcakncsse . SC l's techni al draw· 
ba k an: di cu ed above. 

F.thernec may be 30 percent ro 50 pcr
cenr less cffi ic nt than Fibre Channel 
for rypical . erver-to·server application , 
·ays Forre ter' Howe. In addition, Fibre 

hanacl provide error handling in che 
chip. ·thr.:merdo n't o you need a sofr
ware srack, su ha TCP/11',rhacdoe .That 
means high larencic . 

Furrherrnorc, rhrr.:e years from now, 
Erhcrner chips :rn<l Fibre Channel chip· 
will co t about rhe amc for cornp:1rahlc 
speed , pn.:dicr · Ed Frymorer pre ide 111 
ofEMr · ociates(HalfMoonBay,CA), 
a onsul1:3nC)' pe ializing in Fibre han· 
nel. On a cosr-pcr-Mbps basii;, F1hre 
Channel is ;ii ready It: ·s r.:xpr.:n. 1\'e chan 
Gig:ibir Ethernet today, he :idds. Fry
moyer al o ·ay char he cxpe t rhrer.: 
Fibre hanncl-r -Ethernet bridges with· 
Ill a rear. 

As for . Cl, ir i a parallel technology, 

Comparing Fibre Channel 

Fe1ture Uttra·SCSI 	 Ultrl ·SCSl·2 DolphlnSCI ServerNet Flbre Channel Fibre Channel 
(current generation) (next generation) benefit 

Speed 40MBps 80MBps 500MBpi 2AGBps Base peed: 100 Han<f.e i'lcreai;ing 
{320Mbps) (640Mbpa) (l GBpscrual-ported) MBps; 200 MBps in qimnlities or dala. 

du I-ported d~i9"'· 

Ols11na1 Run-ol·the-m 12me.!!fS 10moters 30meters Up lo 10 lcsn wrthfiber· Moro robust (e.g.. 
SCSI: 3mel8fS op1ic cabling. disa&tl!f IBCOYefY 
Differential SCSI: by using mltrored 
25me!ers. dm'I!$ orclustcrod 

servers in different 
dala con1 rs). 

Scalability Up1o 15devioes Up lo 16devic~ona Sh d·memory Shared·memory Up to 127 d9'iices Grow1hand 
onaSCSlbl.IS. 
T)'j)icatj, no mora 
th&n two servers 
sharing two SCSI 

SCSI bus. Typically.no 
more than two servors 
sharing two SCSI 
buses. 

architecture 
betwe n~te 
nodes pennlts w1u 
unrmted scalability. 

rchitccluro 
between oompule 
nodes permil 

ually unlimited 

onaloop, ny 
combina1ion of ser1oera 
and SIO<age. Practical 
lirri1ol6t 2on sw~che& 

upgrades wi1h le:ss 
disruption. 

buses. scalablil)'. Multiple servere shar 
m1'1iple s:orage. 

Flexibility Ority server>to- Only server·to· Opbmizedlor Optinizcd for SOM1r-lo-seM1r Betterfltto 
storag •Only SCSI 
pro1ocol Bus 
architectt.ll'e only, 
no sw~cling. 

s!Orago.Only SCSI 
protocol Bus 
arc ectUfe only, 
no switcling, 

SeMlMO·aerver. 
ririg, 11/ld swllching 
architectura. 

sarver-to-seiver 
ardlitecl\Jr wrth 
cascading switches. 
You can rcrotrto 
massages around 
connection fall11111s.. 

Md stWer·lo·stonig 
Muhiplo peripheral 
command protocols, 
~lulfllg SCSI, HIPP!, 

81ld JP1·3.Loop arid 
swi1ched architeclures. 

applications,simpl 
serv ammgement. 
I SS training for 
technicilllls, simpler 
sparing. 
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Servers Multiply Like Rabbits 


Bunnies aren't the only things that multiply quickly. 

Servers multiply too...overflowing your computer room, 
giving you administrative headaches and driving up costs. 

Use Cubix Managed Server Farms,. to stay in control. 

With Cubix, you consolidate WinFrame, RAS, NT, 
lntraNetware, cc:Mail, ReachOut, web, fax, SQL and 
other services Into a fault-tolerant enterprise that can 
be managed remotely. 

You need only one dial-in or WAN connection to view, 
power up/down, remote control and hard reboot any 
Cubix server. Headaches disappear. Plus, Cubix server 
farms cost less to buy and operate than ordinary PCs. 

Population control is just a phone call away. 
Call 1-800.953-0146 

Population Control! 

,- . , 

~ - I I l1 
IC .... I . . ' , .. . 

i~ ~ ~ ~ ~ ·.. .. ·· 

S CUBIX .. ~ 

One SMP & Four Uniprocessor Servers Within 

CUBIX 

BEST BUY •
Consolidated Servers 

- NCl\YCi* World 
Augusi 1997 

Cub1x Corpora:·ofl. 7800 Lockheed '\lay. Carsori Cy, 1 V 9706-0?l<l \.JSA Te (702} 8SS-1000 Fax <.70 ) BBS.. COi 'lttpJf·M'MCvb ccm 

C1.b Corporator Europe L:d_One Hunte-- qoad. '<ton Sc 1!'1. L1•11r,gston. 5co\1Jr.d EH5-1 70H 
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Sw i mm i ng the Fibre Channel 

Limired r one darn cente r. 1\ . crial vcr
sion, pl.11rnc<l for J99Y. houlcl grcarly 
i11 rcasl· disrnnc and lowcr ost_.;. By chat 
rime, though, Film~ han11cl may be too 
firmly cnm;nchcd, consigning 1to a 
niche roli.:. In addit ion, switched Fibre 
Ch;innd may ha\'e hardw:lrr larcn 1c 
compar:iblc to chose of SCI. 

Step by Step 
Lofgren sec rluce srage · of Fihrt Chan
nel adoption: C I rcpl:u:ement (scarring 
no w) · single-vendor multiserver ire 
(rhi year); :md multi\•en<lor ite (J 999) . 
The rn;i jo r oppor run irr Iic in phase 
rhrcc. Until char happens, dirccr sal1:s may 
predominate. 

' ustoma~ need ro eva lu :m: Fibre 
Ch:mncl bcfore bu)ring ir," says .vlichael 
Dolan, nationa l :i les m:inager' ith 
AVDii,riwl (.1 sul sidi. ry of Norrh Ameri
c:ln y rems. linneapoli , MN). ;m inte
grator rhac resell Pri a's products and 
spe ializc in rhc film, vi<lto, :u1d po t
producti n indu_,;crie . "Mostofchem arc 
sti ll in the evaluation pha c." 

"We' re ad vi ·ing client · to bu · from 
server rcndor. who :t rt: OEt\•ling Fibre 

hannel,'' says Lo grcn. " Ir' "' er to gli 

w ·ysrems vcndor • becau e rhcy gu:ir
antee rh e management c.:.1p:ihi lit ·." 

Ncvcrthclc · , even rod,1y, cusromcrs 
wan t to be [:tlking roan integT:itor with 
experti ·c in Fibre Ch:mnel, Dolan :iy . 

lntcgr:irors will come rn pLly more of 
a role a~ multi vendor in tallar ion. bc
come morecommon. Vcndors:i rc\ ork· 
ing ac remedying inrcropcr:-tbilir)' prob
lems and resting che resuhs:i.rvenucs u h 
ll.s Nctworld Inrerop. For in ranee, :it 
lasr Occober's etworl<l lrnerop in 

Build Your Own Fibre Channel Network 

Company Product 

Host Bus Adapters/ContJoflor Chi pa 
Adaptec 
Emulex 
Hewleu·Packard 
lnterphaae 
Jaycor Networks 
OLogic 

Storage 
Advanced Digital Information 
Corp. (ADIC) 
ATL Products 
Box Hill Systems 
Clprico 
Clarion (Data General) 
Fujitsu 
Hitachi 
IBM 
Seagate Technology 

~~~~~~~~~~ 

Hubs 
Emulex 
Vixel C<irp. 
Gadzoox 

Ancor Communicatiom 
Minntapo11-. MN 
612-982-4000 
http://-vuncor.com 

Bay Nc~ortcs 
S1ntact1ra, CA 
408-988- 2400 
http://www.baynctworU.-<0m 

Brocade Communic:itions 
Systems 
San Jose. CA 
408~7-812.3 

http://www.brocalkcomm.com 

Ciprlco 
Plyntouth«MN 
800-727-4669 
612-551-4000 
htt~:J/www.dprk:o-rom 

WHERE TO FINO 

Cisro Systems 
San.Jose.CA 
800-553-6387 
408-526-4000 
http://www.ciKo.com 

Compaq Computer 
Houston, TX 
800-653-6627 
281-514--0484 
http://-w.compaq..com 

Digital Equipment Corp. 
Littleton. MA 
800-859-1758 
http://-w.dlgltal.com 

Dolphin Interconnect 
Solutions 
tramlnghllm, MA 
508-875-3030 
http:l/www.dotphinic:s.aim 

Switches 
Aneor Communications 

Arcxel Technologies 
Brocade C<immunications Systems 
McData (EMC) 

AIC-1160 controller, AHA·F940 adapter 
LightPulse 
Tachyon controller; host adapter board 
5526 
FibreStar 
OLA2100 

Scalar 21 5 FC (tape drive) 
Pl 000 (OCT tape drive) 
Fibre Box 
7000series 
Series 3000, FC5000 
Ultra OMA 
OK319H· l 8, DK329H-91 
Ultrastar 
Barracuda series 

Fibre Hub, Fibre Mini Hub 
lntralink 1000, lntraLink 4000, Wizard 
Denali, Gibraltar, FCL 1063TW 

GigWorks MKll 
AGS/B 
SilkWomi Fibre Channel Switch 
ES·4000 

SCSl·to-Flbre Channel Bridge 
Ctossroads Crosspoint 1000, Crosspoint 4100 

Atl:inra, , wir ·h m:inuiacturer uch a. 
n or, Krocadc, :ind McD:ira: :id.1pter 

m:inufaccurcr · such a lnt<'r ph:ise and 
Jaycor· and ·rorage ve ndors such as 

Rbrc Channel MsoclaUon 
Austin, TX 
800-272-4618 
http://www.fibrcch3nncl .wm 

Gig al.abs 
Sunnyvale. CA 
800·526-8120 
408-481-3030 
http://www.gigalab~«Jm 

Jaycor Networks 
San Diego, CA 
619•535--312 t 
http://w-Jaycor.com 

McData 
Brol)nlficld. CO 
JOJ-460-4162 
http://www.mcdna.com 

ipri o all made announccmenrs pro· 
claiming !%re Ch:inncl i111 eroperabilny. 

Fibre Channel U 
ale people mu t look fo r 01 po rtunicic. 

to r;i kc a lv:in r:ige of Fihrc .h:inncl' 
edgcs over S , I. One of rhese i its supe
rior<lisasrer re overy br puning mi rrored 
drives in di fferc nr darn centers. 

Fibre Channel's peed, distance capa
biliri c • flexibility, :incl , ca lahi liry have 
earned ir a secure niche at the high cn<l of 
rhe per ip heral marke t. A. it furrhcr 
expa nds in rhar marker and in to the 
emerging server-co-server m:lrkct, i[ i a 
~igni fic:mt opporruniry fo r r cllers who 
<.:an help u~torncr,:; with eva luation and 
bu lletproof im plcmc:n c:ition, of Fibre 
Chan nel technology. [ii 

Mich:iel Hun vie: is afrccf1111ce writer and a111

s11fta11t />.1sed in Brooklyn. New Yori.:. Yn11 can 

re.ich /11111111 mhufWicz,~httma ll.com. 
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The Fastest Ultra Wide 

SCSI Adapters on Earth 

for your Alpha, Intel 

and SUN PCI Systems 

are now available with 

10/1 00 Ethernet on board... 


O rdinary SCSI adapters trap the true performance 
of your Alpha, Intel, and SUN workstations and servers. 
Don 't let your processors stand idle, waiting for 1/0 
to catch up. Unleash the fu ll performance you need 
with Ultra Wide mpcirM SCSI host adopters from 
lntroServer Technology. 

These ultra fast adopters del iver a wild l 0,000 I/Os per 
second per SCSI port - over twice the 1/0 performance 
of other SCSI adapters - at a very tame price. They are 
the ideal solution for your Alpha, Intel, and SUN systems, 
supporting Windows NfTM, DIGITAL UNIX , Linux M, 

OpenVMSTM, and SolorisTM. lntroServer offers o variety 
S12 BYTE SEQUENTIAL 1/0 READS PER SECOND of single-port, dual-port, ond our new Ultra Wide SCSI 

l 0/ 1 00 Ethernet combination 
adapters - just plug-and-play 
to connect up to 30 SCSI 

15,000 

20,000 

devices to a single adapter. 
And all our adapters ore 

10,000 ClusterReady™ for your high

ovailability configurations . 


Need support? We're ready to leap into action. 
sooo 
Whether it's SCSI configuration or Clustering advice, 
you won't hove to chase ofter lntraServer - we provide 
the highest levels of support in the industry. 

0 s 10 IS 20 For high performance, outstanding support, 
NUMBER of DISK DRIVES and great value - contact lntraServer today. 

Call toll-free: 888-429-0425 
Visit us on the Web: www.intraserver.com 

64·Bit erverPCI Adapteh 
COMING SOON''·.. TECll \ OLOC \ . l\ C . 

from lntraServer! 12 5 Hopping Brook Pork. Holliston , MA 01746 
Entl!f Ho1BYTEs No. 360 81 hllp :J/www.byto.c;omfho1bytesl 

0 

http:www.intraserver.com




New wireless products ive courageous resellers additional 
entrees into sales-force automation. By Alan ]och 

Sales with No 

Strings Attached 


ow here i rhc:: potential for untethered access ro data 
mon.: appealing than it is fo r ale ·-force automation 
(SFA). Wireless offc;:rs the chance to an wer a potential 

customer que tion on rhe por-while the le pitch i ·till 
hor. o m:ed to get back to a ofrened customer with an vers 
about inventory availabi liry the ta tu of an rder, or a new 
price. The info rmation is at hand, coming at 19.2 Kbps or faste r. 

After years offal e tart , a new collection of hardware and 
ofnvare is promi ing to give fi Id alespeople airborne acce 

to home-office net\vorks. The. e product , many of them an
nounced la t year nd now coming ro marker could open up 
newhu inc forambiriou reseller . ButwhiJewi rele i 'hed
ding it bleeding-ed e pa t, the marker srill i n't for coward . 

AFami liar Look 
Whar'. di ffe rent thi rime around? For one;: thi ng the hard
ware. lnsread of ouped-up pen-based compurer the hot new 

FA de i c;: i · a famil iar- looking gadget: a portable telephone. 
ale people who wanr to spend their energy hunting down new 

order rather than learning to use new technology are le s like
1 1 to be ·a red away by dc::vi<.:c;: · that are already part of their "You can't read War 
road-warrior ar enal ay John Pennington director of tech
ni cal re ·ourcc · for Pen Tech (Ari. nta GA), a ')' rems inre ra and Peace on a 
ror rhar specia li ze in FA proje t . 

Today' newe rwirele phone including the Nokia OOOi 1- by 2-inch screen, 
and AT&T Po ketNet (manufactured by lit ubishi and am
·ung) u e their reen ke ipad and builr-in dara/fax modem · but you can use 
for rwo-way d ta ommunications in addition ro voice ca ll" [a smart phone]T he;: PocketNet, ar ju t 9. ounces, mai ntain the trad itional 
cell-phone form facror, with a tiny 1- by 2-in h ·creen and a key to extract key
pad that accommodate onl y one-finger pecking. The okia 

9000i, at a heftier l .9 ounce ·, crack open like a jewelry box information, such 

to reveal 4 X- by 1Y.!-inch . creen and a 6--ch r ctcr QWERll' 

keypad that doc ·n tallow for touch-ryping bur i easier ro u e as when an order 

than the Pocket er for knocking our short e-mail me . age . 

Even the PalmPilot, .3 ·om' big fi h in the;: mall PDA pond has will ship." 

been beefed up ro rake on the wirele. -phone player than k · 

ro a newwireles IP modem that cradles the PalmPi lot and gives - Gary McGui re 

it two -way data mart . 
 CUlll Jl/ll t'd 

w 
u 
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Sales w i th No Strings Attached 

The rest of the mohilc FA tory lie in 
new softw:i.re de igned to rum wirclc, s 
phone inro " ·marr phone •· ' ich rhe 
help of rhe \X!cb. t>owork and i vcm:r· 
able coworksO , which i forrcsourcc
rnmmed portable de,•icc (including th 
okia 9000i), have recently been joined 

b Um ired Planet, whose 11cw markup 
Ian uagc and mini -brow er are catching 
re ellers' :menuon. Add !'A p11bli sl11:rs 
such :ts Au rum, In oM:in and Van1 i,·e, 
and thi tc:im-huildingish, ppening f:ner 
than in the ba~ball expan ·ion dr:1fr. 

For some field ales appli ation ·.the e 
mart phone are replaci 11g a notebook 

connected to a cell phone equipped with 
a darn mo<lcrn, :i cumber omc mix. The 
amaction of nrnri phones i fami li arity. 
"You 're 11ot asking alespeople t carry 
around another device "explains G:ir)' 
McGuire, pracrice director fo r wirele s 
technology for Rcalogic :i , leveland y 
rems imegraror. "You c:in't read \Ylaraml 
Peaceon:i l· b rl -inch reen,butyuu :m 

u e la ·mart phonel to extr:ict key infor
m:ition, uch a when an order will hip." 

fcGuire ay his c mpany has devel
oped a wirde methodology that ir<.'311 
Air trateg)'· "'\ hen we intcgr:tte wire
lc: a. a rrategic tool for lient ' e han; 
to help them undi:r rand that wi re le ~ 

isn 't ju ta matter of curring the cord " he 
explain ·. If •ou cry rouse a man phone 
a~ a notebook replacement for Web brow 
ing, for example, you'll be di appointed 
with the performance and the month!. 
cornmuni arion bill, he. dtls. 

Buen t ;i ll re d ie are ready ro jump 
imo the "f:\ wirde tream. "We're stil l 
a few yc:irs awar from wire le . 's bccom· 
ing :in imporcanc technology, .. say · Pen· 
nington. " Our cuswrners arcn 't telling 
u they want it." Even \\~ rel cv:ingdi.s~ 
wince ar the p:iin of pa ·t ":ilmo t·tJ1crr" 
wircle s technologies. ''The pioneer . re 
the one. wirh rhe arrow in their bacb. 
and rm starting ro run out of room on 
mine," icGuirc admits. 

Wireless Web 
The latest candidate fur taking wircle. 
from the frontie r ro civilization is Un
' ired Planet' three-pronged Up Link tech
nology package. Re. cller · ·ay ics umque 
markup language, mini -hrow er :ind 
gateway hel p alleviate one of die biggc ·r 
devdopmenr problem in rhc wirdc. s 
sector: The need to r.lc:vclop :tppli anon 
over and ove r ag:iin fo r :l vane()· of hard
ware devices. Uplink rakes a W'cb-likc, 
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agnosti approach LO platform : Develop 
once, run on anr ystcm. 

The heart of 1he Unwi red Plan ·rap
proach i to onncct sm.trr phone and 
sirnil. r levice ro Web · rver . ror dc,'el · 
open;. the omp:iny re.ued :md i · pu h
ing ,1s a <le facw standard the HandhclJ 
Device ~farkup Language: (HDML), a 
knockoff of HT~v!L designed ro work 
within the onfinc · oftinr cnd-11 crdi 
plays :ind wirde link ro Web ervc:r~ . 

MiniVan lc:ts remote users access 
Vantivc Enterprise via their cdl phones. 

HD:.11.\ prugramminj? mcraphor i ,1 

deck ot c:trds. wich ea h card repre~cnt -

111g a task for the smart I hone: to C:lrry 
our. For example there arc ard for dis
playin~dat;1 fori ·suing:i prompt 10 cap· 
nirc; 1cx1 cntc:rc:d by the us r, and for dis
pl. ring nwmi clc tion ·. All the card~ in 
a deck con:titurc: :i single wirelt:: appli
cation . . md decks an exchange data and 
proce . ses with othrr de k .. 

liD fl'. card ar 't inren led fo r \X cb 
brow ing. I nstc. cl. the: tt' ·hnology em
phasize~~-. tra ring nugget~ of in forma
tion by pre en ting end u er with uc
cet·ding l a~·crs of choi..:e h:ir lc:id them 
ro a de ired phone numhe r invc:nton· 
irem, vr prudL1CLpn c:. Bdori: tht: mt'c 1;. 

rnacion t r:wel from :i corporate: dar:ib:ise 
to the sa le, person in the field. the Hand
hcld De ice Tran pon Protm:ol (HDTP) 
automati :illy t:llCT)'pts rhc d.H:l ll ing rhe 
HlTJ>S :incl SS!. prow ·uls. 

. FA appli <t rions di play rhe inform:i
1io11 u ing Unwired Planet\ P. Brows· 
er, a m;1ll-footpnnt bro' er and me 
aging engine rhat can fl:t ha m1: s:igc 

that an irnporranr l'-ma il is waiting fo r 
)'OU orrhat yo~1 should c:ill the of ce. n
wircd Pb net .-;tripped down rhc brow~er 
b~r ·hiiringsomc tr:idition:il browser dara 
co an a soci:itcd g:ite ' ar server, called 
UP.Link Gateway. For example a book
mark-sa • a pric Ii r maintained a t 
headquarte r by ale · and m. rkcting
re ·ide on rhc c;rvcr r:tther th an on the 
mart phone to keep 1he re ource require

ment · 10 a minimum. In addition roco n· 
erving re ourcc:.s, the brow er u c ea~y· 

arrow and hot -ke)' command de.: igncd 
ra help end u er na,•iga tc the software 
within :l rin display window. 

The ·r.Link Gatew:iy i · rhe rnnduir 
rhat connect sm:1n phone. running the 

P.Brow ·cr to commercial wirclc · net
works :1.nd on to Internet :ind intra11et 
·crvcr . When a field !hlle.sper on cnrc 
a ornmand into the U l~Brow er. the n:i
rive HDTI' reque c rra\'cl t a gatcw:iy, 
which [ran. laces the comma nd into m111
d:1rd HTIPor Hn·rs code, wh ich is rec
ognizable to Web ervers. The n:m ,·e 
HDTP request an tra el on \I , DPD/ 
AMI'S D\ L\,GSM.PCS,an ITD1\1Aner
wor ·-, :iccordingro Unwired Planet. (For 
an expla na tio n of the~c . er nym . ee 
":\ir W:i r, '" August 1997 llYTE.) A rel:i
tion:il r.larnh:ise within rhe gateway mait 
t.iin~con figuration, regi trarion, a.nd I g
ging i1iformation, rhc company ad Is. 

"The Unwired l'bnet te hno l >g: is 
ni ·e to work with bei:au~e it' ba i '\ "eb 
technology," :ar Gary Fletcher, pre 
idem ofSakura De ign (Gra · Vallry, CA), 
a stem integrator. "The only propri
erar component i HI IL bur tl1Jr' 
·rrai hrforward to u c. I you have Hn.·1L 
cx~ric:ncc:, rhe lcarningc:urvc: for HD~1l. 
is bet\ een :1 couple of days and a wet!k to 

ger a ba ic application up and running.'' 
He ays rhat the r. Link Gateway in

rallation i imilarly easy if your appli
:ition only requi re · onnecring a mobile 

worker to rhr.: Wc:h. ''ff rou wanrro pu ·h 
informa1io11to1he Field, ou need co nsc: 
a ·ccondar}' inrcrfacc in Gateway," he ex
plain . "It' ri U Web rechnolog)', but )'Ou 

mtn·c up a level in complexity." 
co11ti1111ed 

http:softw:i.re


• 	 BYTE Archives 
Dive into over three years of BYTE, more than 7.000 
articles to read. research and explore. 

• 	 ~eb Project 
Go behind the scenes with Web Proiect columnist 
Jon Ude ll. What does it take to run a web site? What 
new tools are available to master the web? 

• 	 Conferences 
Chew the fat with BYTE editors and other industry 
experts on a va ri ety of technology topics - chips, 
apps development and more! Wah browsers and 
newsreaders supported! 

• 	 What's New? 
The Virtual Press Room (VPRI is your ticket to the 
latest technology product informs ·on. Read or even 
post breaking technology news. 

• 	 New! Free Product Information 
Use our new HotBYTEs service to gather product 
information - 24 hours a day I 

• 	 Online Media Kit 
Advertisers: access the information you need to 
advertise in BYTE. 

The BYTE Site. Where the Technology Elite Meet! 
bZ 
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Sa les with No Str i ngs Attached 

Another new rool for FA re cllers 
wanring m go wirclc:. is Geoworks' re
ent introduction. \Virclc Web A ·c. • 

which rrie · to make Web exploranon 
more efficienr b ' filrcring our gr:.iphi s 
and exrrancou item on '\ ' eb page be 
fore end 11 ·er ·n:cc:ive them 011their ·marr 
phone: . Tht: filt.as which re ide on a 

proxy crvcr can conven JPF.(; m I , re
formar rnbh:. mto pa ragr:tph , and re
move: graphical em elli hmcnr . 

The re ulr a cording co the company 
i. a time · aving comp re sion of'\ eb 
p ge from an average of 72,000 b)•re 
to approxim:irely30,000 byres fora home 
p:igc \Vith a modi: rate amount of graph
ics. The rime to downlo:id each page to 
a mall-foorprim phone like the oki;i 

OOOi i app ruxim. rel. 3 I econd · with 
compr ·ssion ersus 1 minurc 16. c oncb 
without, the company ay . 

PalmPilot's Encore 
Onc harch re platform that' being mar· 
ricd t0 the Um ired Planet on cellation 
i rhe PalmPilor. The PalmPi l r' · ucc ·s · 
o far has becn primarily, a handy cl ·c

troni org:rnizc r. Buri parent, 3 ·om, 
hope. to ru rn it in to a more amh1riou 
two-way darn device- with the help of 

ovarcl Wi rdc · which make a wirc
lc II' modi:m, ailed Min ·rrcl that up
por ellular Digital P:icket Dat:1 ( DPD) 
nerworks. The ri:sulr i thar alespcople 
can not only c. rry around their conr;ic1 
Ii rs bur al o log in ro Web ervcrs 1o 
download additional sal information. 

The Palm Pilot/ ovatd duo e;rn up
porr AT •T' · Pockcu t a CDPD ncrwork 
crvi e thar AT&T has ol 1to orpo1·a

tions ince 1996 and rc:cc11d ' made avai l
able ro consume :rnd mall bu incs e ·. 
The: P~1ckc1Ni:1 sen•icc include. wirclc. ~ 
c-m:lil and lnrcrner ;ic e ~. 

Reseller :ind in1cgra1on. can <level p 
or 11srom izc !-A applicarion wirh rhc 
Pnlm Operating S}'srcm. which na1ivdy 
uppo rrs TCP/I I' and come::. w11h :lll DK 

rhar includes Met.rm erks' Cod \~1rrio r 
for thcPalmPilor(inWindow ·9'ia11d T 
an I hcimo h ' 'er · ion~). 

Wireless SfAApplications 
"ri\ is :l ho1burcon for wireless d:n:i ap
plicati n bccau c of rwoch:ir.1ccc:m11cs: 
a need for 11p-m·che·mi11urc data , and 
a u. i:r ba e that hun diffic11lt-to-lcarn 
h;1rdware and ofnv;in:, ::iy. 011 sultJ11t. 
Ttm Bajarin. pre ident of Crcativc. rr.H

egie :rnd a follower of FA tren d . As a 
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Unwired Planet's lightweight language helps smart phones and 

traditional Web servers communicate using wireless links. 

re~ult, traditional "FA vendor are an
noun ing wirclcs · trategie 11 mg mart 
phones, whichopen~ the door for fu rrher 
cu tomizacion h)· re eller . 

For in tan e Syclo u ·ed nwired Plan
et' ·110.\,IL ro rcatc :i wireles ver ion f 
irs Info .\fanager conract manager. Field 
·:ilc people u. e the appli arion to on· 
11ecL DPD·ba cdsmart phone to ore 
daraba ·cs. Au rum "oftw. re announced 
lhat it' <lcvdoping ;1 new FA application 
rh:it runs under eowork' and is de
signed to work \ irh the nki:i 90lHJi .And 
Wright rrntegic · the iour-ycar-old cre
ator of Form Logic wi ll develop FA oft
' arc for Conract, a hand-hdd personal 
.:ompmcr (H PC) with a built-in CDPD 
wirclcs · and l:i ncl-linc modem.The so ft 
ware supports Windows E2.0 and was 
c:x1>ccted to slup late l;i r yc:1r. 

In addirion. V;imivc, maker oi che "FA 
application V:mrivc En terpn-e ha :in

nounccJ MiniV:in, a mobi le clicn rhar 
give rond warrior ac c~ ro cusromer 
darab;isc~. Mini Van i~ de igne d ro run 

Gcowurks 408· 7<>4-SOOO 
AlamC1111. CA http://www.3Com.com 
510-814-1660 

Unwired Planethttp://www.gcoworts 
RedwoodShon:s. CA.com 
650-596-5200 


3Com Corp. http:l/w-.uplanct 

San~ Cla1'2, CA .com 


wirhin the P;i lml'ilor/ UP.Brow er/M.in
srrclcombin:irion. Vanri ve ale isan FA 
;ipplic:irion that will use rhe P;i lmPilot, 
1icro oft Ourlook, and MiniVan. 

In mo t , ·c wirdc rcse ll i:r pioneers 
have platforms dictated to rhcm. For cx
:imple." .eoworks i the OS fo r the .o

kia oooi," say Mc uirc. Thu rn:llers 
and sy rem inrcgr:ito r · lrnvc to keep de· 
velopmcnr ta ff · trained nd ready for 
manycnvironmenrs. However, thi chal
lenge can be a bu inc benefit. The 
' ide knowledge base can mnkc.: a re: ·dler 
more compcritivi: :md jusrify harging 
higher rates."'\ e view it as an invc tmenr 
in in tellectual property," McGuireadd . 

Still Evolving 
Today. havi ng rea l-rim· :icce~s r-o corpo· 
rate data is tough enough to :ic.:ompli'h 
over wirele networks. The day when 
fie ld ;i le people can :ich icvc re:i l-timc 
order proce ing-fill ing in order form$ 
inacu to111er' officeanJwhi ki11gaw1 • 
;i nfirmed order to headquarters wid1 
a marr phone-may srill be ear away. 
..There's no question that ale people will 
want wi rclc · · communi arions, bur it · 
succi: s~ di:ptnd on how the ni:t wor ks 
evolve," Bajarin y . Iii 

la11 joclt (Fra11cestnw11, i\IJ-1) is .i BYTI:. con· 
s11l1i11g editor. You ca11collfa t him by sendi11~ 
e-mail tn ajoch@monad.not. 

mailto:ajoch@monad.not
http:l/w-.uplanct
http://www.gcoworts
http:http://www.3Com.com
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Team-Building 

on the Fly 


..- -• ndividua l , whcrh c;: r ther 
' ork for a Fortune 00 com
p:my or a fou r·per on fir m 

•••.. tend ro do a lor of rhcir \vork 
in . d hoc teams. And with our.sourcing, 
telecomm uting, and b11 si 11es ' pa rtner-
hip , rhe <lcm:m<l fo r ccamwarc- ft

ware that faci li tate work flow in ·mall 
and fluid workgroups-i. growing. 

Web-enabled c nterpri e work-flow 
produ s range from tho e char permit 
re:il -cimc ollaborarion, u has •tic:ro
sofc' er 1cering t<> high-end cru 
mred work-flow devclopmem pla1fonn 
such as Rad e r' · WcbSharc .rn<l Lo· 
tu·· Domino/Note . . ll3ther than casting 
,.,·ork flows into programmed ap pl ic:i
tion , ceamware implifi e emp and sc: · 
urit)' ro allow team members w bui ld, 

u e, and tear down their ' ork flow a 
needed a ro. organizacional boundaries. 

Teamware augment exi ·ring u!>cr 

inreracrion roo ls, su h as e-mai l, new 
groups, voi c: confere ncing, and video-
o n fcre ricing while free ing network 

managers from rhe burden of ·ctup and 
rnaintenancc. lral ·o obvi,1tc. the: need f H 

ncrwork adm ini ·tramrs to manage ream · 
and 11.::im re~our c themselves and it 
supp<m · team-oriented a tivitics, such as 
brain rorming,groupd iscu: ions, chcd
uling, ;rnd polling, or voting. 

Tc.1mware . Lo prm·id sthe coordina
tion :ind <lara rorage needed for tca111
orienred work. Conventional appli a
t ions, uch as word procc:ssor , are rill 
used to create: documents thar mighr be 
stored as parr ofo team' r • ourccs. When 
:1 team i all done with a project and ready 
ro move onto a new one, the o ld ream 
room rnn be ·hut dm n. 

1 0 6 B IE FE BR UAR Y l9 99 

The problem with just u ing c-m:ul i' 
rhar each user must maintain a copy of all 
relevant information and determine who 
·hould be sen t :1 copy. c.:wsgroup~ help 

::i llev1acc chi prohlcm, I ut thc:r normaJ
ly require con figur:it ion by rhc ncrwork 
:idmini ·1ra1or :ind rhcy don"t :idurc~~ 
orhcr rca.111' arc :icrion. ·uch a polling 
and · hcdul ing. Real-rime conferencing 
rods, such a a whiteboard, audio conft:r
en ing, and vidcoconfcren ing, typical 
Ir :rngmcnr ceamwan.: product. provid-

BEST 
Instinctive Technology's eRoom 
With an interface that stands up to all 


comers, eRoom smoothes the way for ad 

hoc teamware applications-as 


long as you use Wmdows. 


mg long-distance rea l-time incern rion. 
I reviewed five reamware crvc;:n. rh:i r 

offer our-of-rhe box opcr .ition with no 
progra mming require I: hangepoi m's 
involv Intranet t=acilirare. om' Facili
tate. orn,lnsrin tiveTechnology' · eRoom, 
Lorns' lnstancTcamlfoorn, and 'learn· 
W:wc ofrw:i rc'sli:amWavc Workplace. 
ln~tincti ve ' eRoom require Micro-oft 
Internet lnformarion crvcr (!IS} or Per-
o na! Web Server (I'W ) :rn I support s 

only \Vindo' clicn wh ile irwoll' lmra· 
net :ind lnsr:indc:irnRoom run on rop of 
the Loru Domino crvc;:r :ind can han
dle most Web licnts. F:l ilitaH.:.corn run. 
on II or any '\ eb crver 1ha1 upporrs 
CGI I SAP! both on Window · an d the 
M. while Team'\ ':we Workplace i a <led-

Software 


Teamware simplifies 
setting up fast-and-dirty 
workgroups across the 

Internet as well as across 
organizational boundaries. 
By William Wong 

icared clicnri erver applic.-irion that n111s 
b rh client an I,erve r on Ma Wind ws 
:ind Un ix pbtiorrns. Loni offers lnsrant
Tc.1mRoom erl'i c directly :t · wel I a 
th rough other I Ps over rhc: lnternct
billcd at a fla rmom hi r:ne aud requ iring 
onlr a Web brow er a · rhc licn t. 

At Your Service Provider 
Ba~cd on T P/ IP, these ceamware prod
ucts work equally well over inrranct · or 
the lnrcrncr. U ing ce:imw:ire through an 
I r make ense for . mall, m 1hile group , 
e~c iall rho e' ho e membc belong 
co differem organ ization . 

A 1eam room c:in be set up in I - m111 
utes or less. Therc:'s no :iduitional I P un
figur:ition needed, and parriciparion in 
3 ream room i by invitation onlr. All fil'c 
produ ts arc available for inrr:met use ex
cpt for Lotus In. t:mtTc:1111Roorn, whi It 

is initiall. available only rhrough ISP pro
viding Jn tantTeamRoom services. 

:i rge org:inization · might fin<l th:11 
hosting their O\ n tcamware server mak 
economic sen e. TI1e e erver rypically 
need a minimal amount of maintenance, 
unlike Web server , whi h have rcgu l:ir 
ontcnt upclatc:s. Org:rnizarion~ of all 
izes can benefit from an inrranct ream

' arc in r:i ll:ition. 

Facilitate.com 4.5 
~1c i l ira te.com di play all the polish of 

a marure produce. panicularly in its ad
minisrrarion :ind u tomiz:irion too l ~, 
which wc:rc among rhe besr of the prod
uct revi ewed. You can u e any \'leb 
brow er rhar' compatible with aviga
ror 2.0 or higher with Faci litate. om. I 
tested irwith borh Microsoft lnrcrner Ex

http:lirate.com
http:Facilitate.com


Changepo1nt's 1 'O ·e lntr;inot intorl;ioo imitates a 

,' spiral·bound personal~lcndM with cu3tom1i d t.it:ood 
I aocnons or <f< eront work functions. Tlte \Veb rn tortoco 

suppons hot lrnl:a to petlinent items. 1 

~ 

,, 

How 

O 

: I 
wn:e 111 \'o tcl Geo1-ee P. BurckU all Ibo vn.;

Faye ~n baeclblt nm;ilc 

by T pe <? r Base A\ttoeY.<>c bat ftl (\'Vil am vvu1 1 ~ ~ Usmg Act -eX on MSIE 4.0 or" plug"" for 

dJ by AuUiot Not scape btoweetS. IMtinct1ve Toehnology's 
<JRoom islimi dtoW1ndow u:;-0rsonly,bu11t 

' Lotus lnt<t. ntTc<JmRoom, "'' hits hie1arc al IOf)<C 1n1ogrates 10omwork fw1c11onG in1o too des top 
listings, r a ins the Haver of Notes. bu vitooul lh1: as wohs into the brow~. a.s dlustra1ed IY/ this 
hoadacho of setting up a Domino Be:'oer for ad hoc poU of team mcmbc....:;. 

.,... . ~ 

C!1~.~~!~'." .i,..,.. 
Today I Frida fJlo:i CorlJfy '"•". ti " ( "''i~?' 

----- your lime in RE I NO by 9 :00 m 
on Monday 

~~ Sun 
I 

_.......,__ 
~-----...,....-- .... 

._........-
Tho o i clio t not baeed 
on ab<0'•~1nterlaco. 

Tc<> mW, vo Workpl.lco is 

;ilso tho onl)' applicauon o 
1nt091atc functions such as 

calcnoor schoduhng aoo 

whrteboardrng. - - - - -

~• 
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Thi:- i. · a pull'. 
a poll cteote<! by Ftye Allen oo 24 Sep '17 

Polls let you po<< 2 ~l!On. specify poH>ble 
res:po21~•. ll!ld thto IJUIOrr..llbe~ laJly reS\W 
Rm?lt is th:M? 

Hcrnlt> <o r.u 

Vny1~le. 

.lnmdlolc 'npk I 
Unbcliev•bly 1~le
Who. 

0 Oocumenls ......, Documents by Main Topic 
,..~ by 1111 m Topic 

Enc I>.n-.n Ucbcbcva\>17 1~ 
by Date 

~ '/ I QP ,,. 11 /06 - B se A toexec tat file Wtlll 

With i1s excellent adm1n1str:111on ;ind cu3tom1"'t1on tools, 
F&e ~ale.com adapts the tearnwllte conc..pt lo m0$l Web 
browsers. rom Netscape ll"'911lOr 2.0 and eyond. 

; 

I ceinpu!Oll)' 
:Ollofral~ 

1nl0<malo11 
hera. ~ltts. 

loldetS. 
d11;Cu:tior.s

etc. 

Bill ~·~ Who. a wn1.e in 'IOtr l Gcorac p Burdell an 111.t ,,,...'J 

users who r nt from an ISP. 

De pitc the universality of th Web cli ·nt. each of the W b work- flow program 

uniquely adapt the brows ·r interface fort amworking functi n . 

plorer (1' I IE) am!. c:1sc1pc ':ivig:nor 4.0. 
Topi .s (Fa ilir:ue. om\ dc.:fault name 

fo r ream room ) are configured b>' a 1c:am 
faci li r:itor who has facilit:i ror privi lege . 
The ·c:rver\ :tdminisrr:iro r can limit the 
kin d of top1 rhar an be creaced, :ls ' d i 
a.~ 11 ·c rhc.: :idmini-rrativc progrnm running 

n chc Wi11dow I !>t:r'Ocr to rwc:ik op· 
rion uch as di play fon , and thus con
figure the look of Facilirare. om pagc!>. 
T he: on 1gur:irion of individua l copic i 
handlc:J through :i bruw~cr inrcrfocc. 

TI1e program le i you h::ivc d1 rc:c: type · 
of use : admini mu rs, fa il iraro rs, .md 
u-c: r!>. Admini~-rr:irors an I fa iliraror c.111 
crea ie rop1c , whi le ever •one :in :i ces 
rhcm if rhcy have rhe pa ·phr:t. c. E:ich 

conferen e on i ts of a Ii r o topics and 
·ubropic d1at omain i1-cm · each oh hich 
c:m h:wca de -riprion as wdl :u;,1 URL;md 
a fi le: :machmc:nr. Graphical file: att:ich
mcnr c:in I di - Lt ·c:d dire ti)' ' ichin ..m 
irem; a r ·am mcmbcrdoc:sn 'c have: roclick 
011 an icon to ,.,c:,,· :i ilc. 

Fa ili t:i te. om onferenc can h:wc: 
different mode , d pending on wharfunc
tion :i tc;im i doingaragi c:n time. Foa·x
amplc:, the: confcren e can be 'e l to hr:iin
rorini 11g mode to :illow member to ·ha re: 

their ideas, or 10 voring mode when ii 's 
time to come to a ream de i ·ion. A char 
m de i ;1] 1> :i :iil:ihlc.: in Facilitate.com. 
alchough ir can be a hit low, and there's 
;i n oprion ro end group I road ast · ro re-

la)· me age · ro all ream rnc:mbcr-. 
r;1cilirarc.com' lack ob: hc<luling op

rion is :t lr:iwback, bur ir al o rc:nds to 
make Lhe program e:i icr ro u e :m<l man
age:. Like\ i ·c ch useofconfcrcn c mode
·htfting migh t ·ccm odd t fi rst. but it 
work surprisingly moorhly. 

eRoom 1. 0 

De pitc it~ n:ccnr cnrr inro the: market, 
Instinctive: TC:chnology': eRoom . port 
one of the h:lrpc:st inter ace and some 
of rhe b · ·r fcarures of rhe bunch, alrhough 
ir imcrf:t e depends 011 the: 1i rosoft Ac
rivcX inreriacc :ind n.:qu1rc client -w nm 
.L-bir Window :ind .\ ·f ' IE 3.0 or higher: 
user. of 1 ;wigaror .0 :ind higher mu l u:>c 
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BEST OVERALL : TEAMWORK SERVER 
Instinctive Technology's eRoom 
cRoom' imprcssil'C: inrc:rfo c rc:lic on Micro h's 

AcrivcX tcclmology, makiog it ;i good :i lJ.:iround choice: 

fo r ad hoc work Aows. But involv lnrrJ nc:t anu Team'\ , ve 

Workpb c :ire both wonhy competitors. 


TECHNOLOGY IMPLEMENTATION FEAT\JRES 

eRoom ..... .....•*** 
Facilitate.com *** *** *** 
lnstantToamRoom ** •*** involv Intranet ........
**•* *"'** 
TeamWave Workplace ....... ***• **** 

•*•* Vury Good • **Good ** Fir 

a plug-in. An upd;m:d plug-in for rhe ur· "CY with up ro eight ·ho1 e' :ind :rn op
rem \'Cr ion of N:wig:ito r w. n'c ready in rion:il write-in \'Otc. Multiple-poll objecr 
rime for my tc:~ting, nor wa , l1ppcm for can Ix in an · room or folder, hut h:ir and 
MSIE 4.0. Likcwi c, rhc , c:rvc:r run only heduling:ire not suppoMed. Tht! eRoom 
on .l'.·1icro -ofr llS or PWS. progr:irn suppo rts e-nrnil norifica rion of 

Instinctive Technology' use o tivc:X h:inges and invirnrion • with supporr for 
mighc limir user to these supp rtc:d plat · f 111-room or r<.':ld-on ly p.uri ipation. 
f rins, bur ic signi i ·and ' irn1 rove che The cRoom usc: r inrerfact! wi ll he very 
user incerface, :idding jui }' feature such familiar to Window user : rhe program' 
a the drng-:rn cl-d rop :iddirion of file at objcl1-cremio11 pr e ust"s :i wiwrd- ·l')· lc 
t3Chml'nt . Room in cRoom prc~em a li~ t approa h. and the i on~ look like Win· 
ofobjcct char h:wc been :i lded to a room. dov ..·s i on . Of the produ T reviewed, l 
which c:in include folders. di u sion" found c:Room robe chc c:is1c:$t to u, c. for 
files, notes, URLs, po ll s, :ind vc r ioncd a fir t rclc. e, it' ;i very poli hi:d program. 
file . Folder can, in mm, 1:0111:tin an)' 

involv Intranet 2.0otherobjecrs, including more folder . \ler
ioncd file all ow multiple ir rarion ofrhc Changepoin t' u e fLc: m~ Dnmino:is the: 
amc do untent robe torcd and :ic essc:d engine for involv Intranet ha several im 

:is nece ary. Poll · :ire: singlc-quescion sur- plicarions, which will also be applicable ro 

lldlll•BllL-_T_E_A_M_W_A_R_E___J 

Real- TI me T amw rk 
Real-time teamwork applications. such as TcamWave Workplace from TeamWave Software. 
provide both a p<lrsistent teamwork area and real-time inter:iction between team members 
that are on-line at the same time. This requires coordination between the TeamW:ive crv
cr and active: TeamWave clients. 

Cllrrent real-time c:oll:iboration tools, such as Microsoft's NetMecting. use point-to-point 
communication among clients. All meeting participants must be available during the meet
ing so that the client software can rtrord any information that's m:idc available during the 
meeting. With TeamWave. the servtr acts as both the clearinghouse and the repository (which 
is available at all times). Oien ts do not interact directly with each other. only with the serv
er. For e.xample. a client clicks on a button to participate in a poll and then queries the serv
er and responds, with the: results being presented to all dien ts after the server processes the 
response. In this sense, the client/server architecture Is actually split betwec:.n the piec:e that 
supports the whiteboard and the piece that supports inter.action initiated through the main 
whiteboard window. such as poll voting done through a separate di a log box. 

The current version ofTcamWave doesn't use a Web-browser client. But future support 
for a browser add-on program won't ch:inge the client/server architecture. only the: work
group application intcrfa<..'C. 

M-lft«-~ ..... 

l' hl· I< o I • II iRoom 
USABIUTY OVERAU RATING 

*"'*** **** 
*•* **• ..*** 
**** **** .........
**** 

Lotu ' own lnst:inrTcam Room producr 
when ir' m;i le ;w:iibhlc: to org:~niz. rio1L. 
Fi r~t. involv t:ike ' on impo rcanr D mi no 
fc:m1res-in p;irticuh1r, the :ibility to rep
licate info rm:.ition :i ro: t' rve rs. Second. 
workgroup-applic:uion developer c:in 
cackle more ophisti :itcd applic:irion,· 
with Domino's programming cn\'iron 
mcnr. ikc:,vi ·c:, involv c:.in integrate: c:xtst
ing Domim appli arions ' ich :iddirion;il 
pro r:imming and configurarion. 

fo: r invol" inst:i lbtion will probably 
not make use of the e feature ininally. ln
rcad, i1wolv' cxten ·ive featu re si:r and 

excc ll cntuserint.c: rfa c:makeitan imprc • 
. iv· :1 I lition to :iny in tranet, or even the 
lntt:rner, right ouc of che box. 

The progrnm employ a t.ibbc:d noce
boo · prcsent.1tton, u~ing a \X1ch browser 
thM supports frame . The mulriframc in
rc rface make ir c ·tremcly easy w navi
gate, but :i 1024- h)' 768 -pixd reso lution 
is nccc:, ar ' ro keep che . omecimc · m:ill
ish and verti ally tabbed rcxc legible. 

The program provide · each ll. er with a 
work pace: rhac c:.in be populated hr l<)O ls 
~h :m:d :imong users. The e include too l 
for document managcmenr, c:vcm pl:m
ning, projccr m:in:igc:mtnt, an<l team col 
lahoration· ;t \'Jilable mo! an be \•icwed 
and elected by carcgory, name. or type. 
The progr:i m ·end · e-mai l co notify user 
of group-meml c hip ch::mges :1 · we ll a ' 
rn in\'ite rhcm to join application . The 
impre ' ivc cool et till l:lcks real-ri me in
reracrion cxcepr for irs ha ic chat , up port, 
but it offc:rs the most wrnplc te scheduling 
~ u pport of alJ the produ t reviewed. 

Domino require omc hefty procc 
ing resource , and involv only ;idd to that 
nee l. Luckily, Domino support · mulripro
cc · ing y cem • o l:irge involv ·itc · :ire 
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FEATURES 

Changopolnl Facllltat&.com, Inc:. lnstinctlv Lotus TeamWave 
lnvolv lntr.rn 12.0 Facllltat&.com <C.5 TeamW1veTochnolo9v * lruU!ntToam• · 

Room 1.0 Roo m 1.0 Wortlplac:e 2.1 

PLATFORM SUPPORT 

Asynclvonoui opet tion 
Re 1-lmoop rtition 
Lotus Domino 
Windows NTl llS 
O!her servet platforms 

t/ ti 

ti ti' 

ti ti NIA 
t/ II' IA 

1n32111 cOS' Microsoft P'WS Win. .lac, Umx 
.,,1Client on MSIE 3.x t/ ti NIA 

Clionton MSIE 4.x ti t/ t/ t/ NIA ,,..,Client on l\'ot!!cape Navigator 3.x ti t/ t/ NIA .,,,Client on Netr.cape av.gator 4.x ti t/ ti NIA 
Otherclient plalforms All platforms avigator 2.0 and up Windows od:j Java txowser Wi'n,Mac. Unix 

SERVICES 

Billing 
Webcli nt 
Drag·an<l-<lrop filo manipulabon 
E-mail in a1ion 
E·mailchangn no1ifica1ion 
Application 00volopment 
File attachme11s 
Displayabie graphics attachments 
Emb ddodU Ls ti 

File versioning ti 
Object·level sec11111y 
Romola management ti' 

Browser-management interface ti' 

TOOLS 

Brainstorming 
Bunemboar 
Scheduling 
Discussion 
Database 
Voting 
Chat 
Whiteboard 

* -'lYl FB• t 
1 ~po • W.n321M.i.c 0$ ser•o,_ ,. • CGllNSAPl :ruppon. 
' 51.ppoit lo.IE 4 und N>•og.uor 4 'Wlll btal'.lrllablo b pre., bm.,, 
3 

Applo.:on d••~fl"~ rhroug OCUS Domno 

pos ible. Although Loni~ h:i lowered rhe 
high co t of i. vesung i11 Domino, tht· ex
pi:nst'. of ·erring up Domino plu invoh· on 
:i high-end ·1em might be more tha11 
:.mm: org:i1m:irio11s can justify-p:irricu
larl)' if thcy :il re.1dy have a 1g111fic. nt 111 

\ 'C rment in other intr:inct infra 1ruetun: 
producr ba ·cd on \X>'inJow or Unix. A 
Domino er 'Cr will opcr.1tc in a mixed 
envirnnmenr, bu1 Domino-ba ctl :ippli
c.11ions may :101 imeropcr:itc well-if :u 
:ill-wirh other lcgac. systems. 

At ·ooo 1 er server and :h mud1 :i. 
0 per u~cr, involv I nrrancrcan get pri<:cy, 

bnr it ' ri ll .1 h:ind~-down. no-br.iincr 
choice for D mi no install:iriom wirh deep 
pocket~ Othc hould consider ir hur :ii o 

<:heck out alrernarives if i licro ·oft !IS or 
hudgcrconstr:imrsarea p:irt f the puzzle. 

lnstantTeamRoom 1.0 

Loi u:. JcsigncJ 1n ·t::mrTcam Ronm a· :i 
service dur I P:. ould dcli,·cr as :1 v:i lu c.:
:idclcd ·en-ice ro rltt'.ir cusromcrs. hut 1he 
comp:iny migh1 make :in inrr:rncr \'erion 
:iv:i ibhle to org:inizmiou a c:irly .1 rhi · 
year. The sen 1 ·c i:. now ;l\ ,1 il blc from 
l.'11'!-lntcrliam • • e m .1nd '.. We r . • rml 
n's.also :iv:i ilabk direc tl )' fr m Lom .The 
going rate: is 14. - per u er. pt r monrh, 
wirh no limi1.1uo11 cin rhe number of con
i ·re.: nee rt•mcd or 1hc :imounr of wr:igc 
u~ed for 1lc attachmem . . Ally m 111.:ed to 

get cartc:d is :i crc:dir card and a brow ·er 

4 
Undowmernod API. 


DSeripwg I ~ pctR» w.clt tho Tcltx:np:ng ngu&()e 


rh:ir ·uppor J:wa (Navigator J.O or high
c:ror M IE4 .0or higher, on :iny platform). 

Oncerou'rcsc.:rup )'Ou nstartcrear
ing Team Rooms , imply hr im·iting par
ticipants, :ilchough rhc Room· cre:ttor 
pays ior .ill invitee to che Room. whether 
they part icip:i rc or not. Incluclcd with che 
package bu t hidden rom user. arc:: upport 
for u romcr tracking and bill ing. lnvira
riorn.:irc:c:i;y to make :1 long a you\•egot 
all the invitees· e-mail addrc: s • . In rant· 
Te:im Room gcncrarc. and endst'.:t hpar
ticip:mt (and only tho ·c parri ip. nrs) a 
me 'SJge with a log-on n;imc and pass\ or I. 

Like lll\'<>lv lnn-anet, In ·rantTeamRoom 
run on 1op of Domino. It provide basi 
discu~ ion, brain ·wrming. and file- har
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ing ·upporr bur ir hlcks involv's sophisri· 
c:irion and the rc::il-time . upport found in 
TeamWave Workpla e. On rhe pill ide, 
the product' · limited fun tion:llit)" ·im
plific the u er interface.. nlikc the other 
product · reviewed, In tan tTc:im Room 
lin k any nc ' irh a brow er and e·mail 
from an, ' here · it' an ideal cxrranccsolu
cion for m:ill workgroups ·panning dif
fercnr organii.1tions. 

If )"OU :ind )'Our workgroup an :ic e s 
the Jnr rner, rhcn you can get up :md run
ning on Jn mnrTc. mRoom with a mmim:i l 
i1wc:srmcm of ti111e and moner. Expecr I rs 
to jump on the teamwarc bandw:igon once 
user ee how easy In r:111rTc:im Roomca11 
be to set up ancl u ·c. 

TeamWave Workplace 2. 1 

Tc m\X1ave ofrware' Tc:im '\ ·:ivc Work
place crvcr/ lienr .·oftw:ire run. 011 :1 va
riety of pl:i1for1m, mcluding Windows 5 
;md NT, the: t\11.ic, and as ·orrcd Unix na
v1J r . . For now, Team '\ ' a\·c Workplace is 
1rictl)1 TCP/IP lienr/ erver, me::1111ng 11 

work over the hm.:rm:c or :iny 1111ranet; 
Web-client support , via a plug-in and inrc
grated .Mr\PI e-mai l support arc pl:m11cd 
for ometimc in rhe future. 

Price is key to 1~amW::i.ve' succc s. r 
·o per u~c:r-comparablc w about thn:c: 

months of Lorus lnsranrTcamRoom
Tt::1m Wave include · a rn hronous intcr::i.c
tion wi rh bulletin bo:irdsand brai1norm· 

ach product 11as se up on a 166-MHz Pentium system with 32 MB of RAM and plenty 
of hard disk space running lt/indows NT Server 4.0. TcamWave Software's TeamWave 

Workplace vasalso tested on a 200-MHz Pentium II PC running Windo vs 95. The NT Server 
4.0 machine also ran Microsoft Internet Information Server (MSIE) and Lotus Domino Se1Ver
although not at th e: same time, sinc-e both p10vide Web-server support. 

Client P<:s ran Windo vs 95 with lntc:rnc:t Explorer 3.02 and 4.0, as well as Netscape Nav
igator J.xand 4.x. lnstinct.ivc: Tc:chnology'sc:Room necdl'd Navigator 3.x and Internet Explorer 
3.02. The Team Wave Workplace client is a stand-alone application. 

Testing ofeach product began with user creation and notification. Most of the products 
provide these feat ures in one step. I then created multiple work arc:as for fictit ious groups. 
One: group was responsible ·or software development, vith multip le versions of multiple: 
application files to tra ck.The ame group area was made available to beta users in a read
only form. Ialso set upa marketing group with mult iple: brainstorming and discussio sec
tions. The brainstorming sessions included at least on e: vote: or poll with multiple questions, 
and I used meeting scheduling, where available. for all areas 11hc:rc it was needed. 

ing, as well as live interaction with hat and 
upport for whitehoar<ling. Like eRoom. 

Team Wave allows :111 , number of objc·c 
1<> hr.: reared and placed in ;i work •rciup 
ro m. One deficicn y i rh :ir objects ·:rn

nor be viewed in a lisr modt'.. no r :in y u 
~e.1 rch ior rhc:m. On the other han I the 
w:iphical di play of objects on thc white
board .ii lows usc:rs ro sc:e rnuhiple objeers 
:ir one 1 ime. You can add annorarions di 
re ti ' r rhe wh iteboard, an I tht:rc art: 
even cicky-norc objecr ·. 

TcamWave'sobjc:ct list i extensive, with 
•\•crrrhing front ca lendar · m di ·cu ion 
group upponed. Polling objt:cts h:111Jle 

nl ·a single 4ur.:~r i o11 ar :l rime. bur mul· 
tiple polling ob1ecrs an be created. i\ chat 
window 1- tandard and ns ar tht: bottom 

of the crccn o u er c:m dispe11 e' ith 
ll·lephone -c1nracr but ·rill inrerac1 wirh 
each orher in re:i l111ne. Appli a ion devcl
c)per. c::in C:\'en customize Ti::im \'l/'::wi:' irh 
the Tel : ripting language. 

nt: major d rawback hobble Tc:am
W:we: :111 our-of-dare clien t interface. Ir 
u~e Uni.-.; Morif- '!)•le window man:igc· 
111e111: You move window' br dragging on 
their edges, :md you re· ize chem by drag
ging on c:orners . Team W.lYt: ob1r.: ' t :ire 
fu nc:uonal bur Ii mired. for t'.Xampl , the 
darnbasc objc:ct allo ws ynu to add any 
numbt:r of fields, hur ir ha. only rmlirni:n· 
tary form , upporr. 

Bal.rnc in om these. igni 1ca111 draw· 
bJcks. however. :ire some nice fcarures. 
For in ran c:, the program lcrs rou kno' 
in rt'.al time who cl ·e i v1si 1ing a room. It 
.1lso offer· Te:1111 \'\1ave Rl and door ob
jecrs, whi h allow u. er to move quickly 
ro Web page · r other Team \'(l:wr.: moms 

b, loublc· lickingon the object. 
Team Wave is a rea onablt: (lption for 

·mall workgroups looking for asinglete<rn1
w;ire solution as long as they don' t mind 
:idcling rec another clienr to heir desktop. 
Te:im '\ .ave co11 l I 11sc: :i good hi r of polish, 
but it's diamond in the rough that' worrh 

he: kingout. 

Joining the Teamware 
Ea h reviewed produn fir inro a listinc
ri~·e group, which m y rn::ike rour pur· 
chasmg clct.:tion :i bir e::i.sier. For in ranee, 
lnstJntTeamRoom i current!)' rhe on ly 
choice for ho~1ed lnrernct ·upport. lnst:i l
hnions alre. dy using Domino arc likely 
to choo e hangepoinr' in"olv lnrranct 

r Loru · In canrle:11n Room. Likewise 
people u ·ing Window T erver wirh 115 
mi ht gr::ivit:lte tO Fa iliiatc. om o r In· 
sri n rire Technology' cRoom. 

canwhi lc.Te:imW~we 'ofrware'sTc:im· 
W:i\'e '\ " orkpla r.: 1s rhc: only product 1har 
I ro\'ide full re.11-rime whirch<m r<l support 
a.- parr o the b:i ·i · package:. Team\Xlave' · 
l:i ·kof \Va11Juw rr rvicc upponmigln 
prcsenr:i. ·i:curit')' i ·ue. burir's rill a work
:ihle so lu11on. 

Finally, fire wall i ·ui:s might el11nin::ire 
me products. fur organization char 

)iTi :ii use a \Xleh -crvervi:i Hr rP, ln)tant· 
Team Room :incl invo lv lntr. nt:t will' ork 
be ·t. Organiz:itiuns interested in pr vid
ini; fee-b::i sed tearnware cn·iccs huuld 
check our invoh• lnrrancr, In ·ramT(.'am· 
Room, Facilirare.com, :ind eRoom. liJ 

\~fi/liam Wn11g is a cm11p11 t;:r co11s11/t1111 t imd 

,1111/mr/Xl.sl!d i11 Yardley. Pe1111ryl11.111i11. You ca11 
co11tac1111111111 bwong@voiconot.com. 

c:Room 1.0 
$645 for a fiYC·uscr 
rtartcrkit 
(Microsoft us or PWS) 
lnstinctiw Technology, 
Inc. 
Cambridge. MA 
617-497-6300 
http:}/www 
.lnrtinctM:.oom 
EnkrHotBYTI:s 
Nt>.1029. 

Facilitilte.c:om 4.5 
$5995 
(CGl/NSAPI Web 
scrvtr or Microsoft llS) 
Facilitate.com, Inc. 
San Francisco, CA 
800-423-8890 
http:}/www.facilit<ltc 
.com 
Enter HotBITTs 
No. I028

fr1st:mtTc:amRoom 

$14.95/uscr/nwnlh 
(lotu !XJmlno) 
Lotu CO'lJ. 
~mbrlclgc:, MA 
617-577-BSOO 

http://-w.lotu~aim 
Enter HotBYTEs 
No. 1030. 

involv Intranet 2.0 
SSOOO/sc~ $90/uicr
(lotus Domino) 
Changc:point 
lntc:mational Corp. 
Ri~hmond Hill, Ontario, 
Canada 
005-886-7000 
http ;//www 
.changcpolnLcom 
Enter HotBYTEs 
No. 1027. 

TeamWave: 
Workpla~ 2.1 
$50 peruser 
(Win32{Mac OS/Unix) 
Te~mWavc Software, 
ltd. 
Calgary.Albcrt:r, C:in:ida 
fax ; 4-03·282-1238 
http://www.tc3mwaYC 
.om 
Enter HotBYTE 
No.1031. 

at http:/www 
.bytc.com/hotbytes/ 
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15 Disks CoverMore 
Data Than Ever 

even •c:ir :i •o, I boughr :i 
h:ird d. k I rhoughr woul I he: 
big enough to b r me for 
year co come: Ir wa · a -y._ 

inch C I monster rhar hd I 80 ~IH. o 
much for predictions. Four )'ears ago, a 
00-Mll drive wa considered preny big. 

Today, it' rough co vcn buy a ne' dc::sk
rop compu rcr from a discoun 1 . rore 
with le rh:in :i .~- .B h:i rd drive. The 
i;row-i:h of storage in our ompurcrs has 
outpaced even Moore' L:iw. 

With rhar in mind BYT , look at what's 
available: in di ·k drives toda. and we've 
found that it's an impre- ive lor. We've 
organized our disk reporr imo carc:goric~ 
b capacity and intended USC:- rir. t, 4· to 
7-GBdrives. intended main I>· fo r de -kcop 
work rations; second, 8· to 11 -Gl:l drive , 
inrended mainly for server use, 1h mgh 
applicable co higher-<:nd workstation a 
well· and rhird, C I drives holding more 
rhan 11 GI\ fo r . ervers and audiovi ual 
applic:irion:;. 

We asked each of the major cl isk ven· 
dor rosubrnirup co rwo drive: -in each of 
our three categoric .We: re: ei\'ed resr 
units from Fujitsu, IBM, Maxtor, Quan
tum, Se;ig.1rc and Western Digiral. At te t 
rime, Hira hi and Sam ung ~aid rhe)' had 
no appropriate models :tvailable. And 
Micropoli, , which had sh<" n some imcr
esring new disk drive , w:lS abruprl •:ind 
inc(lnvc::nientlr p11ro11t ofbusint."s b)' it ' 

ingaporc p:ircnt ompany. 
Thi · lasrevenrbringsup an inrcre ring 

poinr: rhe hrinking communiry o disk 
drive producer . 1\ c ording ro data fro rn 
\'<Ii srern Digital, in I \185 rhercwerc:: near
ly 60 disk drive manufacturers in rhc mar
ket. Today, only about a doi.cn m. kcr 

1 1 2 UY E F£1lR UAll'I' 19 9 A 

:iccounr fo r virn1all: all the: drives old. 
I ro ni :ill)', even though the number of 
hard di k vendors ha decrca cd, hard 
di k torage continues robe a thrivin • 
business. The American to k E..x hange 
announced la t fall rhe addition of a new 
equ iry index (DDX) omposc<l of ·om
panic:s that m:wufa cure compurer di k 
drive of all form factor · and , pacirie , 
as well :is relared componc::nrs. 

The 11nresm1incd growth in di. k ~·tor· 
:ii;c ·hould rai e a warning flag when it 

BEST 
Maxtor DlamondMax 1280 

Maxtor offera top· notch performance 
t a bargain-basement price with its 

DiamondMax 1280. 

Maxtor DlamondMax 2160 
No slouch in the M PC benchmark 

testa, the low·cost MnxtOI 
DiamondMax 2160 is built for speed. 

IBM Ultrastar 18XP 
A solid high·capacity server drive, IBM's 


Ultrastar 1SXP1ransfers data fast 


come. ro backup. '\ irh di. ks so la rge, 
your back up y rem h:is to he equally 
capaciou . In "The hanging F:icc of 
Backup" {page 116) we r:ik :i lookarrhc:: 
g.rowingarr.t)' ofb:lckup oprion : rcmov· 
:ible media rape and di~k mag.neuc and 
optic;1I. olid-. race's much coo expensivc 
for b:ickup. 

foo r our re rs, ,·en lor!. subm irced thl· 
highe t number of Llrivc · in chc middle 
·i;'..t. -erver- la$. c:itegory, where 9 GI\ is 
the :lpparem swee1 spot, rhc size rh:it mos1 

Hardware 

The newest hard drives are 
high-speed, high-capacity 
marvels: better. cheaper. 

and able to pack more data 
into ever-smaller volumes. 

By Russell Kay 

nc:t\ ork administr:ltOr will he: mo ·r 
intc::rc ted in. L:trge apa it)' plus :i mall 
form factor {the ·rand:ird i now 3 ~
inch Jrivc.~ just I inch high) combine for 
osr-efficienr RAID array . Al o rhi 

amounrof c ragescem:;co rc::prc:senrthc 
rlm:shold. r whi h :i service rechni ian 
an manually replace a drive and rcsrorc 

or rein r:ill i :ipplicarion in a ·inglc da ·. 
Plu-. you can plug in thc::. e modc:l s as 
direct replace men for your currently in· 
ralled 4.5-GB driv • . 

In omp:iring disk drives a ~ disparate 
a thiscurrcnrgroup, we con i lcred rhar 
drive c:ip:icity would, to 'Orne c::xtenr, he 
an indicator of typical u e. The mailer 
drive are more likely co be used in work-
r·1rion and de krop applic:irions while 

bigger f:t..~cc::r<lrivc:: especially tho e with 
a SC I connection, :-ire prime candidates 
for u e in c::rvcrs. And then there ~ire rhe 
t\vO higge r drives-IBM' 18-GB Ulrr:i
nr and c:igarc's 2J-GI\ Elirc::-whi h 

arc likely ro find use in large server in [al
btion · and in video producrion. 

When ir come ro disk drive. , BYTE 
consider three fu rnrs: perform:rncc 
reliability, :md price. To evaluarc rhis new 
ropof drive we r ·red pcrform:ln e h · 

me:isuring dar:i throughput. me \'cn 
clors h:l\'c made a lo r of noise: :lbout 
deign wirh fa ·cer access rime , higher 
roracion ·pccds, improved resi ranee to 
vibration :md sho k and bigger on-disk 
c:ichc:: ' . liut, for pra tical purpo ·c::s ::i ll 
chose parameters c:m be sub urned in nc 
te r by measuring rhroughput. 

l i1 test 1hroughpur, we inSt:llled each 
drive in a Dell Optiplc:x C.Xpro 200 wirh 
64 ~IB of RA..'vl . The IDF.. :ind . .\TA drives 
we re connectc I co th e on -bo:ird 



-----

M AGNETOR ESISTIVE HEAD(S) 
Tho magnetoro~t.--o (MR) ro<id hO<Jd sen&OS 
tholTlilgnc ic fioldG omar.;uing from th disk sur
f~ wrth :i rm1ch grc:it sen::ilM1y lh:in conven 
tion· rnductrve h.,ad~. Ncxt-9i.nerahon drrve:> will 
ueethespin vah·e head, a type of gr nl MR (GMRI 

sensor , which is even more 6e(1Sitwe and will 

enable higher eal doosittea. 

' \ PLAITER(S) 
Thrs atad< o d isks on a h1gh
porfQtm;)nco so" dn is spun ;11 

7200 to t 0,000rpmb-t <i sprndlo 
motor b ull into th(; hub. M«;t 
man11f;><;lurcr~ put ~oNO d;tt;i ;tll °' 
the; d r ~ ~ on I.Ill tho tmc , ;ind 

no longer uw a dcdrcatod servo. 
; 

; 
; 

; 
ACTUATOR 
All dr-.$ rw.ed ;\!\ 3ciu:il01, 
w~h :iccu rntc ly positrons 
tile readl\ e t..e d over the 

CONNECTORS
desrred track. - - - - - - 

Conr>cc1ors p<o•l>do 
ho interlace to ATA, 

SCSI, or Enha11ced 

IDE subsyst me., 
, .; 

DISK DRIVE CACHE 
Mor momory chipson a dri•re's circ lll1 

board oquals a larger cache. This 
allows a hard d isk 10 hold more data i 
cache memory and ccmplete :e::id 
ope<ations ·1hout having to wM to .; 

road ~ from he dl8k. Some dnves. r. ch .; 
as this one. are available with a full .; .; 
mc9<1'7f10 of segmonted cache butter .; 

JUMPER BLOCK 
Jurnpors p<o-.ide configuration 

nd i\llow you 10 ~I such 
Illustration based on the thrng:; ..~ SCSI 10, parrty. and 

IBM Uttrastar 18XP. h01rd\\''1J'C compression.- - - ____ ~ _ 

Enh:mced IDE (EIDE) conrroller :rnd the 
. CS! drives were connecred to an daprec 
AH.-\ 2940'\ / _940 '\' _' I conrrolle r. 

We fc:c:I thar rn:rny pcci fic de ·ign choic 
e really don 'r ma11cr in che ·nd to mo c 
u ·er ·, provided the dri e deliver · data a 
quickly a · it's cal led for. imilarl)' prob
lems a ' o iarcd with vibration (a mighr 
be encountered in a scrvcr' · la rge arra)' 
of drive , for example) how up mainly a 
thermal a pcritic · and , ulrimately in 
reduced rhroughpuc. he r:ihlc on pages 
11 !l- 1 19 derai ls the spec · for ea h drive. 

Ulrimacely, we: rccoh'Tlizc char the drive 
we tc ·red-big as they arc now-will be 
considcrcd midgets in a few can. a new

cr and nonmagncric cechnologics entcr the 
marker. Even wnh magnericdi. k dri cs, a~ 
Ed Deje u ex laim in " Infi nite pace" 
(page: 12 I), rnanufaccurers arc achieving 
ever·grc:acer toragc dcnsiri b using mag· 
nctore istive (~ lR) and . ·IR-cxrended (MR
' ) he<tds in place of rhc older, thin-film 

technology. We cm Digital wa · rhe la t 

major d i~k drive: manufacnirer 10 adoprrhe 
newer head de · ign. Now IBM, which 
invented MR and .\IR- ' technology, ha · 
announced a gianc MR ( MR) head rhac 
permits rccord/pbrha k de11 irics of JO 
timc · whac we're eeingin earl~, 1998. Thc 
compm1y h:1s :1 lre.idr announced the firs t 
G\tR drive:, one rh:ir packs more rhan 16 

GB into :i. l · 

POWER CONNECTOR 
W1 ha brand now drwe. 
sometimes tho po' 
conneclor and the i ntorl~ 

do no slido toge her as 

smooth as you would lrke. 
The 1emp1ation is o rocl< 
hem back and for1 ; 

however. this can cause 
damage to the connecior 
p.ns or housing. 

,,' 

Thrs pnntod c11CU 1t board 
holds the a.cluator.motor 

dm'Cl'S, disk dnve ooo
lrollor. and 1111erface elec· 
tronics for stonng and 
fetching information on the 

k. The PCB alsocon 
ains protective ser\sorS to 

ensore r bilit)•. 

inch-hi •h form (and one we 
pl:in to revie' in an up oming i ue) . 

o look over our te t resul ts :1n<l prod
uct pees rhcn buy whare\•er disk Iri ve: 
rou need right now. Bue you hould real
ize rhar rhc pi tu re i:. likcl)" robe radi all )' 
diffc: rcnr in anorhcr i::1r. 

Co ntri butors 

Steve Platt, Managing Edltor/NSTL 

Dorothy Hudson, Project Manager/ STl 


Maryanne Eves, Acquisi tions Editor/NSll 

Linda Higgins. Editorial ~ociatc/BYTE 


Russell Kay, T tthnical Editor/BYTE 

Michelle Campanale. kchniCJI Editor/BYTE 
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HIGH-CAPACITY DISK DRIVES 


n rhc: de ktop group, hold
ing 4 M 7 gig;.1h •tc:s, mo ·ti • 

[]] EIDE or ATA drives.. there' a 
big difference in what's avai l

able:. Prices cove r :ilmo t a .>: I ratio. The 
fa ror Diamond Max 1280, the leasr 

expen ivc drive in chi reporc got top 
marks in performance . uriou Ir ir 
brandmnte tht: DiamondM:lx 17:0, ' as 
one of the poorc r performers in our rc ·i.s. 
Tht: sm:illc rdrive: we rev iewed, rhc 11:1 
Ultr:ist:lr 9 . w;i ' the rno t cxpcnsivc 
unit in rhi group, which helped mo,•e ir 
roward the bcmom of rhc rati ngs. 

In the mid ize, ·crvcr-oricnrcd •rou p 
(8 to I I GB), we ioun<l an even higgcr 
pnce sprcad. ·n ic laxror Diamondlvlax 
21 0 rook cop honor he :iusc of its 

pric and good howing on rhe MI' 
bc:nchmarks. Ir didn' t perform nearly :is 
\ ell on rhe TI1rc:id tark tc r, however, 
so ir might not be your be ·r choice or a 
se rver :ipplic:ition . 1-!c rc, the e:igare 
Medalist Pro an ATA drive is :in excel
lent choice. In our rest it igni fi antly 
outperformed i peed-racer brother, the 
I 0 000-rprn c:ig:itc Chcet::1h 9, which 
al o co· rs twice as mu h. 

The two IBM drives in th is group :ire 
quite <liffe rcnr from each othc:r. T he 
Desk rar 8 i re.ally <le. igned co be a work
rn ri on drive even though ir · .4-GB 

:ip;i icy puts it in wi th rhe server drives 
in our re: ts. T he: Ultra tar 9ZX, ::1 rda
rively new drive from IBM u es MR· 
(magnctorcsistivc:-cxtcn<led) heads :md 

.i ·c I conne cor. T hi Ulrrasra r and the 
cagarc Meda l i r Pro got chc highe r 

'l11readM:irk s ores, hy :i signific:mr rn;i r
gi n, of all rhe drive we tested. 

The two models in our behemorh 
group (I + gig. br rcs). re . s <l iffc.:rcnc ::1, 
they ·an be. The IBM Ultrasrar JSXP i 
brand new and u cs~lll-X ht•ads for high
dcnsity reco rdi ng. The cag:itc Elite 23 i. 
the only ~- inch drive in our report, . o 
irs la rge r apaciry i n 'r as much of an 
accompl ishmcnt :is it might fi rst sccm. 
(Bu t se~ "Derai l "on page 116 before di 
mi ing e.agate.) For an overview of how 
;ill rhc rested drives performed, sec rhc 
pcrforman e chart (page I 17) showing 
borh rhc :-.·iP benchmark resu h and 
the Thrc;id fark scores. 

TECH FOCUS DR I V E ARCHITECTU R E 


Bearing the Load 
Last fall Seagate released its 7200-rpm, 9.1-GB Medalist Pro 9140, 
which features a fluid dynamic bearing motor. In Occ:cmbcr, the com
pany unveiled a high-performance drive with this type of motor, 12 
platters. and 45-GB capacity. Expect to see U1ls technology in 2'h-inl:fl 
drives soon, Seagate says. 

Seagate admits the technology is not new; ithas been used in gyro
scopes and hlgh-accurac:y machine tools for SO years or mon:. However, 
when applied to disks, it brings a new level of mechanical damping into 
the drives, helps make thedrives more stable. and improves their abil
ity to read and write trades. In a nutshdl, using fluid dynamic bearing 
motors results in drives that are quieter, use ll::SS power, and perform 
better than existing drives with ball-bearlng motors. 

Other :idvantagcs in dude relative high damping, compared to ball 

bearings. which allows the disk to read and write at very high speeds 
with virtually no vibration over the trades. This kind of drive can also 
read and write very accurately on a higher number of tracks per inch. 
Additionally, noise is lowered by fluid dynamic bearing motor tech
nology. Without ball hearings thcn:'s no metal-to-metal contact. 

Serious advances with these motorswlll contlnue within the next 9 
to 24 months, according to Gunter Heine, vice president ofSeagate's 
Motor Group. This is because Seagate (along with its three strategic 
supply and manufacturing partners) has a relative lock on how the 
drive components arc made. Though fluid dynamic bearing motors 
offer significant advances in shock and acoustics, vibration, and fatigue 
life (number of hours before metal fatlgue sets in and causes bearings 
to fall), Seagate has managed to keep th cost down to around the 
same as ball-bearing motors. It's just a matter of time before com
peting companiC$ catch up. - Michelle C1mp1n1le 

FluidDynanic Bearing Motor 
Coanterpbte 
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m~t R AT IN 6 R E s u L T SI 

BEST OVE RALL : 
DESKTOP DR IVES (4 - 7 G B ) 

Maxtor DiamondMax 1280 

he cop performer :It :1 very sood price, the 

Di:rmondMax I 280 casily won chi c:ircgOr)·· Its fost 
AT inrcr facc allows ir co JXlP right imo most 
desktop ")'SIC!11S. 

MaxtorDiamondMax 1280 

IBM Deskst:u 8 

Fujit~uDesktop Sorios MPB3064AT 

Wes ern Digital Caviar 3640 

Mwctor D · 1mondMn~ 1750 

IBM Ultra&iar 9ES 

B EST OVERALL 
SERVER-CLASS DRIVES (8-1 l GB) 

Marlor DiamondMax 2160 

This Di:imondM:ix w ok ror hon rs in the 1PC 
benchmark, bur re didn ' t fa re :tJ well with 
Tlir~~<l l'vln rks. o. it's a good c::mdidarc for h igher· 

end w o rks1:11ion>. For ser ver lllit"1 

Sc.agarc's Mcd:i list Pro9 140. 

Maxtor DlamondMax 2160 

Seagate Medalist Pro 9140 

IBM Desk9!ai 8 

IBM Ullr.iG1;ir 9ZX 

Ouanrum Fi reball SE 

SeagB!e Oiectnti 9 

Western 0 1911 01 Entorp 11~e WOE9 100 

B EST OVE RALL: 
HIG H·C APACITY SERVER DR IVES ( 18+ GB) 

IBM Ultra.star 18XP 
llltv\' Ulrr;LS1ar 1 SXP dl!l ivc:'rs a lot o f d::n:i :111d docs 
ic si •ni fi c:111 rlr f:l$tcr than e. gate's Elite: 23. w hich rs 

also phy5ic::i lly l::i rgcr. 
"' "' ! 
(I 
0 
~ 

~ 
0"' 

CAPACll'Y (GB) 

~ 	 IBM Ultrastar 18XP 18.2 

Sc;rg le Elita 23 23~ 
~ ***** Ou1alor'>Chn9 •••• Vary Gaod 

~ 

CAPACITY (GB t 1 lrrEllFACE 

5.1 ATA·4 

6.4 ATA·3 

6.5 ATA·3 

6.4 EID 

7.0 ATA·4 

4.5 SCSl·3 

consider 

CAPl.elTY 100) INTl!JIFACE 

8.4 ATA-4 

9. t Ultr.i ATA 

8.4 	 ATA·3 

9. 1 	 SCSl-3 

8.4 	 Ultra ATA 

9.0 	 Ultra Wide 

SCSI 

9.1 	 Ultra SCSI 

IITTl!RMC«I 

SCSl·3 

Ullr.i Wida SCSI 

••• Good *'"' Far • Poo. 1 • Coat pct GB 

WEIGHTING 

Pfl lCE TECHNOLOOV 

$309 *** 
$31 9 *** 
$429 *** 
$380 *** 
$379 *** 
$ 719 	 .. ,.. ... 

WEIGHTING 

1cchnology 

l't:Rl'OAM ANCC RlrUAO llJTY \'AWE O'IERAU RATING 

***** **** **** ***** 
**** *** **** **** 
**** **** *** **** 
**** *** *** .... 
**• 
**** 

**** 
*** 

*•** 
* 

*** .,... 

PlllCE TECHNOCOGY 

$ 459 ... ,..,. 
$495 *"** 
$399 *** 
$1245 * ** 
$450 *** 
$1 099 ***** 

S900 ***• 

WEIGHTING 

Price' 

PRIQ; fECH.llOLOOY 

5 1745 **** 
$ 1890 **"' 

Pe ll PORMA NCE 

***** 
***** 
"'**** 
***** 
**** 
**" 

*** 

PERFORMAN Cf 

**** 
** 

REUABIUIY 

***• 
*** 
*"'* 
*** 

VM.U f 

***** 
**** 
•••• 
** 

OVERAU RAil 

*****' 
***** 
**** 
**** 

G 

*** **** **** 
***** ** ***• 

***** ** **• 

Nl U.AB IUTY YALU£ OY ERAl.LRATING 

*** ** **** 
*** ** ** 
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Big and Small in One 

estern Dig tal's Enterprise WDE9100 is the biggest sma ll drive inWour tests- sma ll in physical terms, that is. In the popular J 'h· inch, 
1-inch· hlgh form factor, this drive will be aconvenient plug- in rcpfacc
men to double the capacity of the 4.S·GB drives used in man~· S(Ner 
applica ·ans and RAID a rays. 

The Big Guys Get Bigger 

eagate's ite 23 has the largest capacity of all the drivesS•1 e tested, bu ti:chnology marches on. Seagate has now 
an nounced a 47-GB big brother in the Elite series.. Therc"s a 
down side to such high capacity, of course:When a bigger 

dri'lc goes down, you lose a lot more data. So, we expect to see 
hes<: drives used pnma rily rn RAID applications. 

As disk drives get larger and larger, answers to the questions of how to 
back up lhe data on them, and how to ae<:ess that backed-up data when 

you need it. become more complex.Consequcntlv, each bad:up option scivcs 
a diffcrtnt purpose and exacts a different price.There really isn't a simple 
solution. In some sltua ons, you actuallv need to use a tombination of batlc
upschemcs. The information that follows summarizes your choices. 

Tape Cartridges 
The most traditional backup medium, magnetic tape is still important in a lot 
ofsituations. Tape-dri11t makers have tried to keep pace with the expanding 
disk capacities of our computers. and the fates Inexpensive tape backup units. 
such as Hewlett-Packard's Colorado 5 GB and !omega's DhtoMax and 
OittoMax Pro, are eminently affordable. With pct-<artrid9e ca pacities between 
3and lOGB.media costs In the S25 to $40 r.ingc, and drives selling for S200 
to $300, tape isa quick. readily allllilable alLemati'IC that's well suited to indi
vidual usm and small scrvcrS.MorHxpcnsive,sciver-oriented tape backup 
units can store 20 to 40 GB per cartridge. with greater rcliablll ty and con
comitant greater cosL 

Optical Disks 
Optical d' baclcup has a lot going for it: permantnct, ran!Jom-act'eSS restores, 
and incxpeJ\slve media. But the netd for streaming, uninterrupted input to 
the recorder makes it still more painful to write aC:O-R than to do a tape back
up.And, the capacityof asingle disk ls still limited compared to that oh tape 
cartridge. When dlgltalversatile-nec \/fMo-disc (DVD) becomes more malno
stream, and recordable DVD (whether DVD-R or any of the rewritable for· 
mats) becomes standardized, that medium's greater capacity per disk will 
make DVD far mocc competitive with tape. 

116 BYI[ FEBRU.r.RY r 998 

Library or Jukebox Systems 
These aren't generally intended for backup as much as for reasonably quick 
access to databases (we're no longer talking gigabytes here, but tcrabytes 
and.down the road, petabytcs). Because thev are mechanically complex,with 
multiple drives and robotic media handling, library systems arc not cheap. 
and thcyrcquircattCfltion to maintenance and usage. But they sure are fustcr 
and cheaper than having armies of people run around and mount tapes upon 
userrcqucs 

Backup Hard Disks 
For the simplest of systems, onl' effective backup choice is to buy an addi
tionalhard disk and devote It to storing copies of data or programs. Thi~ can 
~very useful if you don't have to keep a long-term history ofwhat's been 
done but merely need abackup copy in the event heoriginal hard drive fails. 
Ofcourse, lil:eanvon-sitc: backup system, It won't be a lot of help if the build
ing catches fire. 

Removable Media 
There's an ever-increasing crop ofrcmovable storage products that can also 
be highly useful and effective as bactcup. In he 40- to 250·MBcatcgory, the 
most fa mil iar is !omega's 3'h-lnch 100-MB Zip disk. Sy<lucstand Imation 
have like-capacity products. Additionally, Sony and Fuji Film have just 
announced ancW format called Hi FU: a 200-MB floppy disk technology that 
is backward-compatible with standard nopptcs.The 1- to 2~GB arma includes 
products such as !omega's Jaz Drive. various products from Sy<lucst, and 
Caslfcwood Systems' ORB drive, a new opticaldisk system tha uses 3'h-lnch 
removable media with acapacity of 2. 16 GB and, the companysays. an imprcs
Si\'C transfer rate of 12.2 me<.iabytes per second. 
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-

-

c rm::isurc<l throughpur wi.th 
nvo di ffere nt rests. The MP 
hen hm:irk , which N TL 
developed for the ~vlu himc:· 

di. PC Council in conjunction with Intel. 
mea ures d:u:i throughput for both ran
dom and sequcnrial acce s. It derermine 
ho' much CPl powcr di sk · nc:cd , and 
indicares \Vhat 11npact rher will h:ivc on 
the delivery of mulrirnedia co nrcnc. 

A sccon I tc:st, whi h uses the Thrcad
Mark I en hmark software from i\d:iptcc 
(availablear lmp://www.adap1ec. om), i..~ 

lcsigncd ro indicate how well a di k ub
tem han<llc· periods of high 1/0 :ietivi

ry. \Xie lcrm d1i te t imporralll bee u. c 
}'Ou "rc: likcl ' m find . cn·cr application 
where the drive: handle: ·. large: number of 
requ e~ rs from many diffcrc ut u ·c: rs. 
ThrcadMark make a erie f measun:
mcnt t i ing a mixn1rc of inglc and mul· 
ci chrcade<l requc: · ts :icros a range of 
rcqu ·~t block ·izes (2 KB to 64 KB). 

Both che Thrc. <lM:irk :ind the MP 

- . ,- ~ - - - --_ ·----~·,--

Backup Alternatives ~ 


OIC, Travan, 
DAT, Bmm 

Magnetic 
Tape 
Cartridge 

Capacity per medt;t unil ** * 
MediBQOStpor GB ** •• * 
Equipment cost per GB **** 
Refa • etimeto • 
, cces.s stored data 

Relative time to * 
bad< up data 

Maintenance requirod 
for.equipment 

Maintenance requirod * 
formod ia 

Permanence of storoo 
data 

Typical usage scenario Daily backup 
of indivrdual 
worksl:itions 
ornetwork 
segmonts 

*..-*** Oiltat;i;nmng *•** Von· Good 

Disk Drive Performance 

Maxtor ...... .. 1280 

IBM Deskstar 8 


Fujitsu Desirulp Series MPB3064AT 


Western Digital caviar 36400 


Manor DamoadMax 1750 


18 Ultrastar 9ES 


Maxtor DiamondMu 2160 

Seagate Medalist Pro 9140 


IBM Desllstar 8 


IBM Ultrastar 9ZX 


Seagate Cheiltah 9 


Western Oi8ital Enterprise WDE9100 


Quantum Fireball SE 


IBM Ultrutar 18XP 

Seagate Elite 23 

0 

• MPC Overal Score D TbreadMAl'll Onral Score 

. 

' 
2 4 

I 
~ 

I 

' 

I 

I 

I 

I 

I I 

' 

.; ..~ .'::-~ . 
.. ,.. 

. - ... 

Library/ Separate Write-Once 
Jukebox Disk Optical 
System Drive Media 

Tapo ex 
CO·RJ ' optical disk ORM 
01/D-R 

**** ** ** 
** * .... ... 

* **** **** ....... . 

f 
I** ***** **"' 

* .....-
* ****• 
• (tape) • •

** (op t i~I) 
Providing lmmed te Long·tem1, 
quick, but not data a aila archival 
inst an ity and S)'Stem torag ; 
access to large uptime ro preservahon 
volumes {t ra· mission· of version 
bytes) of data critical hlstooos 

••• Good •• Far * Poor 

6 8 10 

bc:n hm:irk compri e our pc:rformancc 
s ore:. whi h cqu:il from · ro 0 pc:rcent 

fa dri\'c:" overall raring. osc-per·gig:i
bytc i anot her 5 to 2 percent o the over· 
all score. Reliabi lir)', whi his diffi uh ro 
re- 1, make up the remainin~ I() ro 1·per· 
ccm of the: O\'c:ral l ore. ( ee rhe chart · 
on page 11 .) We: rared the chard drives 
hy warranr lengrh :rnd by mean mne 
hcrwccn failure , or MTBF. (For the IBM 
dri\'c:S,' c :i ·mned a11 avc:r. gc MTBF fig· 
ure: ec the: fe:lrure cable.) MTlli: mea· 
sured in hou rs. is :i ;i i ulated Sl:l tisti :ll 
attrihutc, lerernunecl br ombining rhc: 
tvlT~F numbers for all rht: component · 
rhac mak e: up the uni t. A pmhlem with 
relying on :-.ffl \F is chat you can test it only 
with large mun I er · of idem i al. ample . 
An I c\'cn tho ugh ~co rage den 11 ic: ' :i re 
incre. sing, track widths arc de ceasing, 
makmg alignmcnr, preci ion manufac
turing, and hc::1d-rnotion concrol more 
critic.11 than C\'er. l()da)" high-capaci ty 
drive~a rc: more reliable: than ever thought 
po iblc, with l mi lli o n hours MTBF 
being a common figure . ore that thi i. 
noc the same: th ing a a •ing that a given 
drive: wi ll run wi thout foiling for I mil· 
lion hours; rhi figure: :it:rually tran l:itcs 
w :ibom a 99.999 per em 11prime r:itc: 
over one ale11d:ir )'car. 
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FEATURES 
Fujitsu Computer 
Products of Amorit a 
Desktop Sorlos 
MPB3064AT 

IBM Stor019e 
Sys1em0iv. 
Doskstar8 

IBM Storage 
System Div. 
Dosk.star8 

IBM Storage 
System Div. 
Ultrastar9ES 

IBM Storage 
System Div. 
Ultrastar9ZX 

IBM Storage 
System Div. 

Ullrastar* 
18XP : 

Price as tested (MSRP) $429 $319 $399 $ 719 $ 1245 $17d5 

Overall rating * .... ...... ....... 
Formatted capacity (GB) 6.48 6.4 8.4 4.5 9.1 18.? 

Number of platters ( 1Sks} 3 3 4 3 6 10 

Number of heads 6 6 8 5 12 20 

Interface (controfler) ATA·3 ATA·3 ATA-3 SCSl·3 SCSl·3 ::;cSl·3 

Average seek time (ms) <10 9.5 9.5 7.5 6.3 75 

Track·lo·trackseek (ms) 2.5 2.2 2. 0.8 0.7 07 

Full· track read (ms) 19 15.5 15.5 15 17 17 

Rotation speed (rpm) 5400 5400 5400 7200 10,020 72')0 

Buffer size (KB unless noted) 256 512 512 512 1MB 1MB 

Transfer rate to host (MBps) Burst OMA Mode Opto33.3 Upto33.3 Upto40 Upto40 Uplo40 
2&Mode4 
16. 7 MBps: Ultra 
OMA Mode, 
33.3MBps 

MTBF 500,000 000,000· 000,000· 1,000,000· 1.000,000· 1,000.000· 

Form factor 3.5 3.5 3.5 3.5 3.5 3.5 

us E 

Readlwrite (wat s) 

Idle (watts) 

Sleep (watts) 

5 

4.5 

0.6 

6.6 

4.7 

/A 

6.6 

4.7 

NIA 

9.9 

5.3 

NIA 

18.8 

16.4 

NIA 

15 4 

1;; I 

' /A 

Warranty (years) 3 3 3 5 5 5 

Toll-free phone n mber 800·626·4686 800-426·2968 800·426·2968 800-426·7777 800·426·7777 800 .,2.Ji· ~"// 

Phone 408·432·6333 See Website SeeWebsi1e See Website See Web site Sea Web s1le 

On· ne address titfp://www.lepa.com h1tp://www.1bm 
.com/storage 

ttp://www.ibm 
.com/storage 

http:/lwww.ibm 
.comfstorage 

http:/Jwww.1bm 
.comls orage 

rt1o l! \WI•\' 1nrr 
":-11·-lorac" 

Hot.BYTEs No. 1064 N/A N/A N/A N/A NIA 

.,, fl:•., * * Ov161ond r.g ..... ... \ '&yGood ••*Good
* F-1 f : Hw.1 )'<'$ 

NIA • not Q\•.Jiln t=Ae *'* Fe.r * PQQ< 
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M xtorCorp. Maxtor Corp. M:ixtor Corp. Quantum Corp. Seagate Seagate Seagate Western Dlgltll Western 
OiamondMax 011mondM1x 01 mondMax Fireball SE Tec:tinology Technology Tedlnology wocav111 Dig Ital 
1280 1750 2160 9140 Cheetah9 Elite 23 MedallstPro 36400 EnterpriH 

WDE9100 

$309 * $379 $459 * $450 	 $1 099 $1890 $495 $380 $900 

........ ... ............ 	 ........
". 
5.1 7 8A 8.4 9.1 23.2 9.1 6.4 9.1 

.: 4 4 4 8 14 4 3 6 • 
8 8 8 8 	 16 28 8 6 12 

ATA4 ATA·4 ATA1I UltraATA 	 Ultra Wide Ultra Wide UltraATA EIDE UltraSCSI 
SCSI SCSI 

9.7 <10 9.7 9 .5 	 8 13 9.5 9.5 7.9 

1.2 Q. 0.78 1.1 2 2 0.8 

21 18 18 20 18 28 21 19 17 

5400 5200 5200 5400 10.033 5400 7200 5400 7200 

256 256 256 128 	 512 2MB 512 256 512 

PIO MooP. 4 Upto33 Up to 33 P10Mode4, Upto40 Upto40 Upto33.3 P10Mode4, Upto40 
16 6MBp5 16.7 MBps; 16.6MBps; 
Mode2Ullra Pl0Mode3, DMN33, 
DMA 11 .1 MBps 33.3M8ps 
33.3MBps 

500,000 500,000 500,000 400,000 	 1,000,000 800.000 400,000 350,000 1,000,000 

35 3.5 3::i 3.5 (1ow) 	 3.5 5.25 3.5 3.5 3.5 (1ow) 

5.3 5 5 11 23 24.1 ,, 5.35 12.1 

43 3.9 4 6 20.7 22.8 11 5.35 9.4 

05 0.4 0.7 NIA NIA NIA 3 N/A 

3 3 3 3 5 5 3 3 5 

800 ?62-9867 800-262·9867 800·252·9867 800·624·5545 See Website See Website See Website 800·832·4 778 800·832-4778 

303-447-0044 303·447·0044 303·447·0044 408·894·4000 408·438·8111 408·438·8 111 408-438·8111 714·932·5000 714·932·4900 

hl!p'l/wv.w http://www htlpilwww http://www http://www h p:J/www http;/lwww http://www http://www 
'T1a1tor corn .maxlor.com rnax·or e;o~ .quantum.com .seegate.com .seagate.com .seagate.com .wdc.corn .wdc.com 

1065 1066 1067 1068 1069 1070 1071 1072 1073 

' 0.'1 1 ~ ropr%enla 1BM'sdesi"1 o~hYes and os pra1i0od forcofTl>Qfison among IBM product$. 
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Infinite Space 
Storage technologies keep advancing, and into some very strange places. 
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By Edmund X. De]es1's 

omc very clever people :i re: 
rhinking abour rorn •e. 
Th:it' ·good hec:iusc:the n; t 

of u don't w.i1lt to thrnk 
abouc it :i t .ill. \'i/e just w:int an infinite 
amoum of paa to ' tore :inyrhing we 
plc::i. c :ind be :ible to acce. sit in~t;mtl)'. 
AnJ' c wanr ir robe inexpen iv c:. I. 
th:it wo much t 1 :i k? 

App:irendy 11<>1, he: ·:111:.c h:ml driVl' 
manufo curers h:i e been sue eSsfull . 
meeting tho c rarhcr demanding spec 
·incc Day One. Hard drives continue ro 
get . malkr yet more \'Ol uminou~ L ~rc r 
yet more a cur:ite , and hcapcryct more 
complex. Clc::irly this yellow brick road 
c:innorcouri11ue foreve r. Luckily th en I 
lead ro rhc Oz of com purer sroragc: 
polyrm:nc holograms, clu rcr o man
anc e mo) cul es, ::ind in<l1vi<lual .1rom 

of uranium. h m . . 

Head Case 
The most ex pen 1ve, and I robabl. the 
mo t complc · part of a hcUd dri e is 
the head rhat rc;:ids :ind write data 1)11 

the planer. Since: head arc the primary 
cost of a hard drive, and 1ncc: h.1r<l lisk 
sale::. cl c:pen I primarily n o c the 
cheaper the he:id the more ·uc c ·full)' 
rhe drive will ell. Thi~ 1~ not t: :i tly a 
moti\'ation fo r vendor co e.xpt:nment 
wi1h new, but pricier rcchnologi s. 13uy
rr · could arc! swharkindofhcad :ire 
in che drive: They are looking at rhe bor
rum li ne. (In this . ame issue, you . 11 ger 
rhc lare t rnformation :rnd performnnce 
rat ing · of today' . besr kir<l di sb. Our 
L1b Reporr tests will help }' OU pick the 
best dl' ives for work cation and se rvc:n., 
in capa iric r:ing1 11g from 4 co 2 giga· 
bytes. ee "15 Disk over More Dara 
Than Ever," p:ige 112.) 

Denserand Denser 


fagnc:t0re isnvc ( tR) headsconrin
uc co. upplant older inducti ve heads. 
(Magne1ore isrance i rhe property by 
which a marerial' r ·i ·r;incc ro dectric
i1 · change: · in a magne tic fid<l. Magne
rorcsi ti\'e he. d~ use rhi propen m 

decect magnetic field - on hard disks.) 
Drives with magnecore ·isrive head now 
clai m omc ·o co 0 per enc of che m:lr
kcr, and their ·hnrc is growing, accord
ing ro Jim Porter president of Di k!frend 
(Mount:iin View, \), an analysis com-
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pall)' that tra ks the sto rage industry. or 
surpri ing given what i po sible ' ith 
rhis "older" technology. Al ready, MR dri
ve arc available from eagacc and IBM 
chat hold m re than 18 GB in a .rn-in h 
form facto r and more tha n 45 GB in a 
"!4 in h form focror. By rhe rime you read 
thi arti le, other companic · will proh
:1blr :ilsc be offering MR drives. T, c:ik
ing !vtR drives further (by di mini hing the 
dis ra ncc between 1R head c;onrncts, 
aln::id)' measured in micron ·) will prob
:il>ly give chem anorher .; ro 4 years of life. 
B)' then MR will probably have nm irs 
cour e and not be ::iblc to ·\1pporr rhc 
higher Meal densities po ·siblt: wi th new
er d rive tech11olog1es. 

'\ ' ha1 kind of ccchnologie ?The mo r 
likely contender is the spin valve head, 
which usi:: giantmagnetore i rive ( MR) 
dfect . IB1'·1developed GM R and pin 
alve head , which rely on the exqui ite 

sen icivity to magncti m of a thi n con
ducting (but nonmagm:ric) brer hcrwecn 
conducting and magneti layer . Spin 
va lve heads incrca ·e rhe area l density 
·ome 10 ro 20 time · that of MR heads, to 
10 to20 gigabic:s per ·qu:ire inch. 
N~tturally the GM R heads co r more 

than rhe .\.IR heads which is one rea ·on 
d1ey've been biding their time in the: wings 
for a decade (IB!'vt fi m discovered the 
cffoct in 191:)8). Still , it seem like their time 
ha finally come. In , ovcmbcr 1997 , 
IBM relc:1 cd i very firsrhar<l drive using 
G m technolo3y; it store 16.8 GB in a 11
inch form fuctorfor PC de krop (2.6 giga
bits per , quare inch) . IB.\I expects tO move 
all irs h:lrd di k product co GM R tech
nolog)'. Ana!yst Porrcrrhinks it likd, 1h:1t 
more GMR head will make iheir com
mercial debut in 1998, probably from IBM, 
Fu jitsu, Hitach i, and cagate. Thc:se 
devices could initially have 10 to 20 rime 
the capac iry of MR drive . 

A Porter poin out, thi is all pan of 
the hi rorical trend in areal densicie of 
hard !rives. Are:il den iry ha been grow· 
ing abo ut 60 percent per year, ::ind that 
r.ren l eem robe continuing. One impli
cation is rhar ;m;:il den ity increa e tl.'.n
folcl every five years.'\ ' 1dlin five yea.rs we 
could very likd)' have hard drive that 
hold hundred$ of gigabyte . 

GMRand spin valve tedmolog •:trc not 
rhe end of rhc line for hard di k driv ·. 
Alreadyscicmi ·t · atlHM are ralkingabout 
"colo al" MR. and M IT re earchcr are 
at work on t11nnel junction magnetore
si tance. Both of these tcc hnologie. could 
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Magnetoresistive Heads 
Yu r Are.II Density Gbltsllnch2 

1991 0.132 

lln o.ao 
199J 0.254 

1994 0.571 

19116 1.00 

200CH 10.0 

lmprored 
technilloo 

alows 
thlaner 

films 

Magnetoresistive heads can continue to achieve higher 
areal densities as the contact gap reduces. 

Giant Magnetonsistive (GMR) 

GMR heads consist of materials very 
sensitive-to small magnetic fields. 

provide more storage den iry chao (jf\'t R. 

There i-. ofcour c, a limit to wh:it you 
can reco rd and rc:ad magnetic.ally. Thi 
is callt:d the s11 perparnm ig11etic limit . 
Ba. ical ly thi means that the: tinie r rhe 
magnet ic do mai n · are in wh ich you 
record information the les· table rhcy 
become . Eve ntu ally rhe e domains 
wou ld hccome o smal l chai rher wou ld 
not be stable enough ro hold information 
re liablr. Enbrincers like ro argue about 
what this limi t i bur crrai nly , omething 
on rhe order of 100 gigab its per qua re 
inch 1. area onablc high-end figure. 

Note rhat rhc hard di k te hno logies 
described earlier are rapidly approach
ing this limit. 

' till, there is le:u l, more ore w bt: 
muled in rhe rotating magnecic hard di k. 
Bur rhere are also some other sromge ccch
nologic that bran h radic.'111)' into differ
cm direction . 

Packing Light 
Holographi storage i one of rhose 
1cchnologic that experts ay is about five 
years from becoming prnctical- no mat
ter when you ask them. As of w<l:iy, that 
would be a frer the turn of the century, 
around 2003. 

TI1i is not because holograph)' is some
thing ni::w. nd my. te riou . On the on· 
trar)', holography icself was di covered 
hortly afrer the invention of the la ·er. 

To form a hologram of an obje r, )' Ou 

·hine Ont: low-power laser ar the object 
and an identical (reference) la er ar pho
rographic ii.I m. The la er lighr bo11nc i11g 
off the object forms an ime rference p:ir
tcrn wicb the reference laser lighr and the 
photographic fi lm reco rds chat intc:rfc:r
ence pattern. The photographed pattern 
looks nothing li ke rhe object: Ir looks like 
gray and black mear and splotche . Bur 
when you shine a laser beam rhrough the 
pattern (like a slide in a proje to r) )'OU 
an ' t:e the emire objec t--in rh rec dimen
ion . Weirder till, y u c;m u che fil m 

in half and che remaining half cou ld till 
reproduce the entire original image. 
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form of tirw p'ts in thesu rface. A laser 
reads the information from the pits. Now CD
ROMs already hold lots of ala. But vhat if 
you could !)'lake he 1tHeall v. rea llv tiny? 

How tiny? Oh, a frvl atoms d'eep. lhat's 
one of he technologies hat atomic force 
microscopy is able to perform. An atomic 
force microscope (AFM) uses an extremely 
tiny conducting stylus that is verv close to a 
surface. By placing a small charge on the tip 
off is stylus, rt s possib e to move single 
atoms around on the surface. (IBM scientists 
demonstrated t is by spelling out "IBM" 
usingindividual xenon atoms.) _ 

In this new use for e AFM,heat IS appllcd 
to the stylus, hie i placed on a cant ilever 
that ca roe up a d down. When the can
til ever moves down, it can gouge out a few 
atoms om e rotating surface..Thiswr'tes 

AFM: In the Pits 

Molalc force mlcrosc°"..,... 
DP ud down, 1000P1D1 pita Old 
oft1h I ate. 

data onto the surface. One system uses a 
laser odctec t atthere is apit,reading the 

Eventually sciemi cs figured out how 
ro ma ke the 3-D image visible to the eye 
wi th ord inary lighr (a white light holo
gram). ow the e 3-D holograms appear 
on ofrware boxe and credit card ro 
ignif)' that they' re genuine. 

None of this ha ' anything to do with 
holographic storage, ex ept for one thing. 
The idea that )'OU can take rhree-di men· 
sional image · (data) and save them in a 
rwo-dimen ional forrnat(hologram) ug
gest · :in incredible saving of space to store 
info rmation. lt would be like re placing 
your fi le cabi rre t · wi th pictures of them 
painted on che wall. 

Turn ing chi into a practi al t0rnge 
S)'Stcm mean overcoming several ob ta
cles . For one thing, la ers caned our a 
large delicace, expensi c. and ungain-

AFM put data on t his substrate at a 
density of 64 Gbits per squa re.Jnch. 

recorded data.Another syste uses the sty
lus tip itsel f to read e inden ations. e 
whole AFM s c ang is actua ly created as 
ya rt of a siliconchip-like struct re, vi th the 
cantilever as a in rnoving pa After you 
have recorded our informat ro once, you 
can stamp out u li cates i much the same 
way as with CO- OMs. 

This wnte-oncc/read-manystorage sys
tem can ach ieve densities of 100 gfgabi tsi 
per square lncttunder practical operating 
systems. The er 1Lmit seems o be about 
300 gigabits' persquare ·nch.Slnce the AFM 
mechanism is esse liallv a soJ1 -state 'fi'(S

tem (with its one moj ng pa ). it is also a 
fa irly stable system. But there are even big
ger' (orsmaf er) deals ocome. 

ly piece of laboratory apparatus, while 
a viable roragc ysrem would need to 
take the rough-:in d- turnblc li fe of com
puter equipmenr. econd incc you pre
sumab ly want to be able to re ord an d 
read data m:in ' times, you need a mate
rial rhac can become dark or lighr-and 
stay that way unti l you change it-over 
and over again. T hird, this mare rial 
would ha\'c be accurare rdiable, 
and qui kly a e· iblc. Finally, it would 
have to be cheap. 

1:"~1ch of these obstacles isbeingknocked 
down hr ad\'an ingtechnologr. For exam
ple, everr porta le CD player has a la ·er in 
it, in che form of :i olid race lase r dio<le. 
Sincethcsela erdiod rourinclywichst:md 
motions like jogging, dancing and reckless 
driv ing, rhe rebrivcly sedentary existence 

of a compurer should nor be a problem. 
At fir r rhc problem ofo uitable mt:di

urn eemed t depend upcm naturally 
occurring cry rals of photo en irive sub
tance" whi h would be quite expensive:: 

ro find and u e for holographic rorage. 
·nie probli.:m of<level oping a suitable sror
agc medium ha broughr the Phorore· 
fracrive Info rm rion Storage .t\fatcrials 
(PRISM) program into e. i ren e, paid 
for by rhe U.S. governmenr (natch) and a 
group o interested companie including 
GTE, IBM and Rockwel l. Re c:irch has 
concentrated on difficulr-to·produ e arti· 
Fici(l lly grown iron-doped lithium niobare 
rronrium barium niobatc, bi ·much ili

cate and barium ti tanate Cr)' ' f:ll . 
It might al o be po sible rouse ~-pecial 

polymers as che photorefraccive medium. 
Dr. \Xlj ll iam E. Moerner discovered pho
rorefra tive polymer whi le working at 
IBM's Almaden Resear h fa ility. In these 
pc:cial polymers lase r light cau c an 

optical nonlinearity char allows rite for 
mation f dynam ic holograms. The orig
inal hologram wa 12- micron 1hick, and 
rwo la er beams could write and read the 
info rmation. Dr. Moerner, now at rhc 
Unive rsity of California at San Diego, i 
working toward impro\·ing thi polymcr
ba~c d holography y tern includi ng 
in rea· ing the rime char the polrmers 
can retain the image . 

These photordractive polymers may 
change the whole holographic ballgame. 
For one thing, they will probab ly be 
cheaper than the previously used inor
ganic crystals. Al. o polymers are easier 
ro make and mold into different hape . 

How voluminous could holobrraphic 
rorage be? EvenruaUy you ould tore rhc 

Encyc/opa!din 8rit~ 11nica on a hologram 
the size of a di me. Theorerically Lhe 
potentia l to rage Jen ·ity could be a 
high as I rcrabyrc per cubic ccncimerer 
(abou t rhe ize of a ugar cube). More 
pracricallr den ·irie of 10 GB per ubic 
centimeter eem rea onable. A terahr re 
\ ould fit in the pa e ofa paperback book 
or a few cubic incite . 

Access would be fa t:, roo. ince holo· 
gram · to re: darn in two-dimcn ional 
plane (or pages or ·heers), reading a holo
gram delivers an entire plane of informa
tion. The th roughput of such a S)'Stcrn 
ould be on che order of 1 Gbp . That s 

fa t, mu h foster than hard drives of any 
rype, and fo ;rc:r d1an most ompurerscan 
handle. lime to bulk up that RAM cache. 

One ·rrange advamage of ho lographic 
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to rage has ro do with rhe nature of holo
gram. them elves. As noted earlier, you 
can lose half of a 2-D hologram and till 
recover the enti re image. A imil:ir effc t 
i true with holographic storage. As op
po c::d tO h::i rd cl rives, where lo ing a in· 
gle stored bit can min your whole da)', lo 
ing a dot in a hologram doe n't affect your 
abiliry to acce s your data ar al l. You till 
get c::vc:rything you cored. 

ltsy Bitsy Magnets 
If you want tO 11 every tiny magnet , 
you can't gc:t smaller rhan a fow :11oms. 
Thar is pre isel>• what re ear her have 
done with what are called 11anomag
11ets. For example, a collabor:uion of sci
entist in Florence:, Rio de:: Janeiro, and 
Grenoble h s been working with cluster 
of manganese ion . lu particular at tern-

IBM Seagate 
Armonk. NY Scotts Valley, CA 
800-426-3333 800-SEAGATE 
914-765-1900 4()8- 438-6550 
http:l/www.ibm.com http://www.sc:agatc.com 

pcrarures of 4°K 12-ion cluster of man
ganese:: retain rhe ir magncti'.£ation for 
ome time. Obviou ·ly, rhat would be 

imporcanr for srorage of data. 
\Xlh:ir i. c:ven more: interesting for 

torage, however is that chi ion du rer 
how h)•SterC$is. Thi mc;in rhar apply

ing a particular- rrength magnetic field to 
rhe clu tcrs causes them to rake on one of 
cwo magnetic race . Thi brna ry-ry pe 
behavior i precisely wh:ir compurer ·ror
age requires. And rhc du. ter of ions, on 
a near-molecular level, imply amazingly 
brge den irie of information. 

arurally, there arc man)' technical 
ob, rnclcs ro chi · type of t0ragc. im:e 
the lustcr themselvc arc o small, ir i 
d ifficult ro manipulate rhem. Wh:ir ' 
more there i no easy wa)' tO ac e · ·in
gle clu. ter , either to appl)" an exte rnal 
magne ti field selectively or co read the 
stare of a cluster. 

Let Me Atom 
Wh::it i:ould be mailer rh;in clusters of 
;Hom, ? inglc atom . The :ttom would 
have to be powerful!}' ionized in order ro 

h:ive dcrecrablc effect~. Forrunarc ly, 
n tun: provide atom that can be ome 
powerfully ionized. nfomrnarely, the 
aroms are uranium. 

Uranium has the highest :itomi num 
berof any narurally occurring atom. ince 
uranium has uch a high atomic number, 
srripping away irsdccrrons leave it pow
erfully ionized. ·cientisrs at Lawren c 
Livermore :monal Laboraror. have 
been :tblc ro do c:xa tly rhi s. If the pro
ces. could ever be made: pra rical, rhe e 
highly ionized arom could form the ba is 
fo r rorage on an :nomic level. 

lever peoplt: keep developing clever 
idt:a · for computer storagc, from prod
u ts you can bold ln your hand co con
cept, built :tround omething as mall 
:tS :tn atom. Whether all Ll1e: e great ideas 
evc:r turn inro viable re hnologies is not 
impo rranr. What is important is rh;ir 
some of them defin ite!)' wi ll. l.u ky for 
the rest <Jf us. [lJ 
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M iddl eware 

Pull out the old and push in the new with reliable 
and scalable P& middleware. By Pete Loshin 

Publish and Subscribe Meets the Internet 
• ••• hen ir work · the war ir's ~up

posc:<l co. middlewarc di ap· 
pears mr the backgr{lund o 
.:rn organiza rional infra truc

nuc. PubIi hand uh. cribc (P& ·i middle· 
ware. which o upi the middle ground 
of the middlcware world (see the: tc:xt box 
"Monkey in the Middleware" 011 page 
126), i· no Jiffc:rc:nt. 

ometi me referreJ to :ts p11 ll somi;arc 
or ·n1.1n-push software l'&S nu<lJlewarc: 
enables information con umcrs w sub
scribe ro pani ubr me ·::igcs (sometime · 
known :isclata events, ro di. ti nguish them 
from c-mail-rype message ) whi le m::ik
ing 11 c:a.sy for informari n producer ro 
publi h data e\'cnt •. P S product an 
keep n lid on ncrwo rk rraffi c:vcn when 
there· lots of <lnra :ind many ub ·criber , 
by u ing message routers :mcl multicast 
rransmis ·ion w di tribure i11form:1tion. 

1examined three leading p., S solu
tion : pen Horizon's Ambrosia, Talar· 
ian' m:m 'ocket :mclTibco' Till/Ren· 
dezvous. Th~-se products t)'pic.11ly hecome 
:m integral pan of a large organiz:uion' 
computing infra tru cure u ing mall)' 
differem pbttorms, network-, and archi· 
recrure a well a! different :ipplic.1tions. 

hoo ing a tool i more: than a matter 
o finding one rhar help you bui ld wh:it 
)'OU w.rnt. Mo t rnidcllcware rnsks can 
be h:inJ lc:d by most p., ·S ~olmions, bur 
ome just work berrer and arc e . . icr w 

implement th:rn orhcrs for a parricular 
appli ation. Archite ire programming 
i\Pl, lcvcl vfdelivery rcli:1hilit)', and :ivail
ahil it. of. e..:urit)' fe:iturt'.5. in ·luding :iu
rhenricat ion and encr}'ption, all differ· 
cnriatc rhc e products. 

I' ·, · products can sokc ·calab il ity is· 
ues, but different product. scale in dif

ferent dimensions, depending on rheir ar· 
hitccturc and clc -ign. Tbc right publi h/ 
uhscriht: . olution for your application 

depends on whether you nc:c:d to adJ 
ubscribers, thevolume of dat:l to be pub· 

,,.,,,.,.,. '°"'YGood ,,..,.,. Oood 

AMBROSIA 
Edit Se1v1cePal Se1v1ec 

Start14>~ IC:\Anbosia\bin 

OK 

lishc<l and the size and ropolog)1 0f )'Our 

rran port nerwork. 
Ulrimatcl y the best :ippro:ich ro bU)' · 

mg:my type fmiddle\ are is co run your 
own re t · with your own application . 

RATINGS 

TECHNOLOGY * 
IMPLEMENTATION * * * 
PERFORMANCE * ~ 

SMARTSOCKETS 
~ ~ni41t"J0<•rt 1.1111..mVt-tUOh 4. Uf:t"•-niton 4 

fill 81.11 !Ollll ~ fd Ji~ 
u.e <etiltl llMl4lllP to ul11111 '11' f treB nodllm 

I inv ired leading P ' mid llcware ven
dor t in rail their I, re. r produ c in 
l~YTE' · lab and suppl. re t program$ but 
it became clear that P&S performan c 
dcpenJi, on mo m:my variabl · ro allow 

RATINGS 

TECHNOLOGY 

IMPLEMENTATION 

PERFORMANCE 
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Rev ie w Pu blish and Subscribe Meets the Internet 

mi::iningful compari ·on . Pbrform, me 
age ize darn type, riming b:1tchi11g (i .e. , 

the number of me sage ent b · the pub
lisher at one time) system configuration 
:ivail:lblc RA.l'VI, ne twork bandwidth, the 
numbcrofpubli her and ·ubs rihcrs,:md 
middli:w.ue architecmre :i ll :iffr.:ct p rfor
ma11 e and make comparison · Ji fficulc. t\ 
noted c::irlicr, the ultimate riterion is how 
wclb product work foq•our wn ·pccif
ic application. 

I che kcd the produ b' ba cline func
rionaliry, whi h includ ·ability to puhli h 
and ub. ribe d<tta, 1ppor1 fo r ecuriry 
and authenricarion, qualit ofservice, fa ulr 
colerance, ;md the urrenr de facto and <le 
jurc r:md:irds. TI1c estand:mls affc t the 
pro<luets ' abil iry t0 interface with the mo r 
popular and impormnt protocol program
ming bnguage . 0 an d platforms. 

Infrastructure Architecture 
Tradirion:il diem/ er\' er programming 
employs a request /reply modc.:I, while Pc· 
(see "Pub Ii h or Perish," cprernber I99 
BYTE) cnahle. :i producer to publish data 
:ind pcrmi con umer · co ·ubscrihe to it. 
A broker mm ·mits thesi: d. ta e enrs t irs 
sub criber , elimi nating one ob· . ch: to 
sc:ilability: the need for <l:ita on urner 
to period ically poll for new data. When 
new data conic:. in, che middleware dcliv

• CopynglH >••·1-!':'<:f~ .\:.:. H•::.11.:> Tl~- .l<'IH• 
• T I B Ronde:::v.:ru- :_ pro•oc cd under US Pat~ r•t lie 
• For 11.ore 1nf.:;r ot icn p1e1t:::: cJn act 
• TIBCO Sot "H" lm· lo • l o C~llfornl llS.'. 

• ~(l)rvl1~ ~~ c~p l 5 
• 

/ 

.,, 

c:rs it to all the ub cri bed d :lt:l on umcr ' 
(and ro rhem onl>l 

Tibco uses. peer-co-peer multic:t.~t on 
:1 hus:1r hirecrure for Tlll/RendC2vous: All 
peer J ublish or sub cribc to me :igcs 
directly. An)" pet:r :m publ ish l:it:i y ~end 
ing it rn :i subjec r ar a mul ti ast a lclres , 
anJ any yscem can receive ir by ub crib
ing to the ·ubji:cr' ' mult ic.1 t address. E.,ch 
p:uticipating ystcm runs .1 RcndeZ\'OUS 
daemon rh:it ends :ind receive me sage · 
on che network. Rende2.\'ou. r<Jmingdae
mons an roure m sage..; to uhsi:rihe on 
remore LAN . The e cl:lemon acr a· me 

Monkey in the Middleware 


P&S is just one approach to middloware, 
a category of softwwe that provides a 

mechanism for connecting different and dis· 
parate systems and, Increasingly, for sup
porting truly dislnl>oted computing. The fol
lowing 1st describessome other middleware 
approaches. 

Remote procedure call (RPC) architec
tures allow developers to invoke procedures 
on aserverremotely through a procedure call 
from thG cli nt. The server responds lo the 
RPC as if it were invoked locally, simply ac
cepling the client's request and fulfilling it 
synchronously.Ptogramm'ngwilh RPCscan 
bo complicated because each client musl 
be designed to interface with the appropri· 
ate procedure on the server. 

Object request brokers (ORBS) define 
standwds for constructlng object-oriented 
dlstnbuted app cations. The Common Ob· 
ject Request Broker Architecture {CORSA) 
dofincs standards for distributed comput· 
ing over TCP/IP nGtworks using ORBs lo 
pass requests and responses from any client 

to any server, as long as they are employing 
CORBA interfaces. 

Ttansactlon processing (TP) monitors 
C()O( nate and manage distributed updates 
across multiple databases from a large vol· 
ume of clients. These monitors manage inter· 
actions between clients and servers with a 
high degroo of reliability, maintaining the elate 
of client sessions to provide transaetionaJ
quality service, but usually al the price of a 
complex implementation. 

Message-queueing mlddleware uses the 
concept of the queue 10 transmit messages 
fromonesystemtoanolhor.Rolyingonqueuos 
allows these systems to handle the transmrs· 
sion of data asynchronously bet veen sys
tems that may not be on·Hne al the same time. 
The messago-qveue softwareforwards ames· 
sage to its desllnation when the destination 
is reachable, saving the message for later ds· 
livery if the deslinatron is unnvailable. Mes
sage queueing otters extremely high rsliabil· 
ily but its relativctylowperiormance can make 
it unsuitable for interactive applications. 

RATINGS 

TECHNOLOGY * • * 
IMPLEMENTATION * • 

PERFORMANCE * .... 


·a e broker · bec.111 sc rhc:, forward mes
agcs ro their di:stin:ition ·• pllhli hing nu: 

. :ige to and a ccpring mcs, :igc fro m the 
bus or Renclczvou.~·enahled ·'Pl lic.1ci · ns. 

In «.:ontra t, Amhrosia i.:mploy .a peer· 
to-peer/broker unica r :lPJ roa h. Using a 
hub-and- p<Jke :l r hire ·wn: , Ambrnsi:1
cn:ibled applications subscribe and pub
Ii h br opening a TCPconnect ion wirh an 
Ambrosia Mes! age Broker process ch:it h. 
che ability ro rrack who's , ul scribing :ind 
who' pub lishing. 

The: disri11c1ion between .irchi tcc ires 
arc: riti al c perform:inct' ands alabil
iry-which arc determined more by the 
nanm.· of the ::ipp licari on than by the I'.., ' 
middlewarc bc:ing usc:d. For cx.1rnple, u. · 
ing multicast to deli,•e r me age mean 
rhar local network rraf ic wil l be O:lt no 
m;itte r how ma n)' , uh: rihc:rs chen.: .ire: 
An evc:nt is published only once to gcr ic 
t ut to all ub criber on the ncn ork. T!B/ 
Rende'l\'Oll 11 e thi model; Oil(' I m::in
agcr who c comp:ln)' uses rhis pro luct 
rcporrc:d that rhe network load fbctcne I 
ou r aftt:r the addirion of :is few as t\ u to 
four ubscribcr . 

In a I uh-and-spoke arc.:hi tecrure, each 
mes::igi: pas cs ch rough a broker or .a St! r 
er. Here you mu t add me sage router 
a you add ub cribcr . Therdorc if om· 
me age router i jusccnough ro handle: 30 
subscriber ·on a IA. doubli ng your sub
scriber ba e means :idding .rnother mes
age rourer. To complicare maner . there' 

norhing coppi ng you rom dep loying 
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Pub l ish / S u bsc r ib e Mee t s th e In t ern et Revie w 

marrSockc:ts, for c: ample wich multi 
:i ting enab led to save bandwidth-or 

from deplo)•ing 'nl!/ Rcndcz.vou u ing uni
cast tr:m:mission , with each per:r point
ed roa routing<lar:mon to ·imulacc:l hub
and- poke: architccrure. 

Con ider a.11 :lpplicarion linking a large 
number of publi hers. e:l h publishing ro 
ewer ub·cribr:r ·, . II deployed aero a 

W'AN. lmplemcnr \\~ t h J bus ar hirccmre 
li ke TIH/Rc:ndc.,,rnu" · , and )' OU will nr:ed 
t0h:wcarleasrnner uring dacmonatea It 
geogr:iphic location ro forward me · :lgc:s. 
Hub-and-spoh: :irchitccrn res also work 
well for applications rcqui rin •expl icit 
involvement of the applic:1tion wirh me 
sage: routing. 

Mes age router c:rn remi n a cache of 
old me age of variable i7.c. . ·o ub cril>
c:rs who mi · any1hing due ro s •stem fail
ure .lll c:irch up on mi scd mes ge . Tiii 
require e·lch pc:cr be runn ing (o r have ac
cc · to) a Rendezvou dac:mon to Ii ten fo r 
multic;isrconrenr; me agc-routingprod
u is lih :Sm;irc ockersandAmbro ia,rdr 
on rheir enable l applicarion dicnr ofr
ware ro handle sub cription~. 

Open Horizon Ambrosia 2.1 

Open Horizon po ·itions Am bro ia a a 
P& · olution for the lntr:rnt:t. ' incc 1\ 111

brosia i · one of che fir t products ro be 
cc: rrified 100 percent Pure j m•a, Ambrosi:l 
peers require: onl ·a J:w;i I . I virn1al ma 
chine (VM) and a TCP/ IP ~tack; chc bro
ker ofrw;irc run on Wi nd01 ' f 4.tl or 

() l a r i~. Ambro ia' · hub-and- poke arcl1i 
rr: tu rc: might seem idc;i l for widely di 
cr ibured . •seem " bur vcr ·ion 2.1 doc.sn 't 
supporc interbrokc:rcommunic:irion-. In
ste;id, ir mncl all me a iug 1 hro ui:;h a 
single: hrokcr ( \·cr~ion 3.0. expected oon. 
will upporc 111tcrbrokc:r rouring). 

The Ambro ia mes age broker rou te~ 

me. sage · from publi he r ro ubscriber, 
a ting as an intcrmc liary or mes.sag s 
and enfor ing ddi vc:ry rd i:ibiliry (sec the 
tcx1 box ~~fanag i ng Perfo rmanc.:c/Rcl i:i
biliry Tradc:-Of " n page 12 ) and e u
rirr (itsupports cm:ryption). Ifa ·ub ribcr 
rcquc t · guar::uuccd delivery rite 111ess:igc 
brokc:r make sure rhc me s.1 e i deliv 
ered. Tht: broker handles :ill authorizauon 
rask , including dc:1crmining whethe r :i 
pccri allowed c u ribe. publish, urrc:
quc t guarantee I delivery o evem . 

nlike Tm/Rcndt.:7.\'ous, whi h dde
garc all programmacic polic ' ro tl1t: :ippli 
anon irsdf. Ambro ·ia require the <level · 

oper ro u t: the me · ~:ii:;t: broker ro create 

P&S Features 

Ambrosia SmartSockets 

ARCHITECTURE 
PeerP&S ti v 
&:NorsoltvllJJ'O ti ti 
Client /daemon softwaie 
Bua Logic:il bus 
Hub nd spoke ti ti 

MeS!lnge rooting ti 
Me!!s:igo $wl!chn~ ti ti 
l.a•1 valuelcodle sBM!rs v 

API 
CIC-+ ti v 
Ja a ti ti 
Visunl B;isic ti ti 
JavaBean wrapper ti ti 
ActivaX ti ti 
CORSA ti ti 

PLATFORM SUPPORT 
DOS 
Wiooows 3.x ti ' v 
WindO\ • 95 ti ti 
Windows NT ti ti 
Unil ti ti 
VMS v ' ti 
MVS ti ' ti 
OS/2 t1 1 ti 
M3Clntosh ti ' 
l/xW00<81QnX ti 
OS/400 ti ' 

QUALITY OF DELIVERY 
Reliable deliv91Y (deliver d ti v 
no more thiln onco} 
Guaranteed deli•ety ti 112 
(d~r od at le.1st once) 
Transactional d ery ti ti (securo \'Mlion 

of Sm&ttSockcUI} 

Authenlication ti !Keri>eros· ti (Kerber0$} 
style. userlD 
and passphra~..1 

Koy elehange ti (iil1ern:illy usod ti IKetberos} 
only. nol e:qiosied) 

EncrypbOO tl (DES) tl (DES) 
Digital sigMture ti (int mal>t o~ly 

lor in~ritydlocka 
forD 

TIB/Rondezvous 

ti 

ti 
ti 
tl (can be 
configured) 
ti 

Reliabchty 1nlmv 
defauha 10 60 sooonds' 
worth o!data 

ti 
ti 
v 

ti 

Add·on option 
(Objuct Bus) 

ti 
ti 
v 
v 
v 
ti 
v 

V.Vl'oclc& ooly 
ti 

ti 

ti 

TIB/Dat nOIY 
in beta: will provide 
611CurityolferTlB 

LICENSING 
De-.-eloper's lu1 pric:o $5995 $4500 $5000 

RUN·TIME 
Co. 1por se;it $14,950 From S3000 per 

oostperh11b RT: «m~r (Wm NT/95); 
Includes 50 users no per-sea1 oh<lrgos 

Simer-peer software NIA NIA 
M1~llan<1ous Aessag&fOlm<Jt Socure version :)dd· 

repository: DeliM on: $5000package 
messages to query for Korboros and 
flekb Md va\Jes Kerbemod 

implemenlahon ot 
SmartSocket& 

1 Supp0f1od irwcugll .IO'tn on INl pliltlonm.. 

2 Can oloo bu oonrigured lodogwmntMd delr••ry some •ubl>Clto l .UI eubs<:ribefs 

il- yes; NIA-notepplco.b.._ 


$600 

$3000 
TIB/Roodezvous Pro 
andTlBIObjectB 
ellch cos1 $1500 per 
client desktop ;ind 
$6000per s 
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Review Publ ish and Su bscribe Me ets the Int erne t 

progrnm po l icie~ . such as who can publi h 
:m<l who an ub cribe. Tiic dmin con- D E L I V E R Y 
ole lee you manage ace spolicie for in· 

di vi duals or group and monicor me age Managing Performance/Reliability Trade-Offs 
hy .subjecc. 

Ambro.ia bui ld · onJ:wa' security inccr
faccs for user .m1hentica ri on, :mthori1.a
ti1 n of user fo r particular Operations, DES 
encrypci on, and integrir checking via a 
secure digest. xpecccd ar rhc ·cart of tins 
ye:lr 1s support fo r criplc-r>E encrypt ion 
and public-key aurhencicacion. 

Talarian SmartSockets 4.0 
With it ' 14 pou nds of docume ntarion, 

mart o ke1 score I tops in vo lume of 
·upporr materia ls, including rn corials wich 
tep-by-sn:p insiruc1ions and ample: code. 
rn;irt, ocke t ' hu b-and- ·poke ar hitec

rurc ·uppori rruc me: ·age routing be
rween mc age broke rs fo r widerscalabi l
iry aero s WA, s. RTsen·cr Smart ockets' 
me ·sage broker, routes me: ·ages dire cl y 
ro ub cribcr or to int t:rmcdiare me age 
router-. MultiG\st Lra.n mi ion is avail. hie 
a, well, fo r redu ing rrn ffi on a l.A.'l . 

Even o, Talarian de rilx · rhe ar hitec
ture as a "logical bu , " whi h mean peers 
publi h message into the logi al bu · ;ind 
other peer subscribe by capping into that 
hu . SmarrSockcts is very much a me age
roucing product u ing OSPF (Open horr
est P:uh Fir t) roming ro efficiently route 
me: age from publi hers co sub · riber . 

SmarrSockers r:m: high on reliabiliry, 
supp rr ing hot fa ilo\'er bcrween me age 
route: , 3S well as ocher rype of load ba l
ancing. The package tppo D en ryp
rion but lack. puhlic:-ke 'upporr. 

Tibco TIB/Rendezvous 4.1 
Tibco' TIB/ Rendezvo u. eve nc·driven 
middlewarc em pl oy 3 bu :irchirccmre: 
Everything is published di reedy ro the bm. 
Rel r ing heavil on multicast Rcndezvous
cnabled application, ~c. le in redibl ' well 
when implemented appro pr iately. The 
publ isher pul li he one message, whi h 

A hierarchy ofreliability levels exists for P&S 
products. which tend to trade performance 
for reliability. The baseline: level (often called 
"reliable: delivery") is to publish data no more: 
lh11n once. Thus, subscribers who miss mes
sages due to downtime or a network error 
might never receive: them uni~ a message 
cache is running. Last-value and cumulatM: 
caches (which store the last piece ofdata, or 
an a~mulation where appropriate) can help 
improve reliability without affecting perfor
mance:. Reliable delivery cnhancc:.s perfor
mance beciuse the publisher dOt!$11'thavc to 
waste time listening for complaints from sub
scribcn.. It workswtll for both multicast and 
hroadcasl transmission. 

The next-highest reliability level USC$ neg
ative acknowlcdgment.s (NAKs) from sub
scribers to alert the publisher that a message 
nttds to be retransmitted. This means mes
sages arc retransmitted only when a subscrib
er misses one: and transmits a NAK asking for 
a retransmit of the missed mcs.sagc:(s). The 
result is that every subscriber n:ccivcs every 
message at least once, and sometimes more 

an be ubscribed to by pro csses ru n
ni ngon :iny or all y tern, 011 the network. 
Adding ~11bs ribc rs impact· network tra 
tc only mini mal!)', sin e sub cribing is a 

m:ittc:rof che . ubscribcr' ·puhli hinga me 
sage announcing ir ub ·cripriun. 

lnrranc: r ·, exrranc:rs, .ind the lncerne r 
ompli Jte matters, Extending rhc TIB bu 

rn WAN requi re the routini:; of messages. 
The Rendezvous rounng d.iemon, rvrd 
fo rward mc:ss.1ges sul cribed ro by och
er muting <h emons on bch<ilf of sy rem 
on 0 1 hi:: r ne rworks. TIB/Rcndczvou ·rout 
er u e ubjecr-b<i cd rout-ing tu rni nimizc 
internerwork rraffil:: Only me age · sub
·cribc<l from ourside a ire ;ire urwarded. 

rearing a ch;mnd 10 publis h data ' irh 

PRODUCT INFORMATION 

Ambrosia 2.1 
dc~lopcr's llccnsc staru 
at $5950; d~loyment 
systcmsst;art :at SI 4,950 
Open Horizon, Inc. 
South Sun Francisco. CA 
650-869-2200 
r:1x: 650-869-2201 
http://www.opMhoriion.com 
Enter HotBYTEJ No. 1023. 

SmartSockcts 4.0 
$4500 for developer's toolkit; 
suvcr starts at $3000 
(Window$16/32, Unix (:mmtcd), 
DEC OpenVMS, IBM MVS 
:indOS/2) 
Talari;anCorp. 
Moun ta n Vltw. CA 
650-965-8050 
fax: 650· 965-90n 
http://www.talarfan.com 
EntN HotBYTb Nu. 102 5. 

TIO/Rendezvous 4.1 
st.irb :st $600 pcr desktop and 
$2500 for dcv~lopcr·s kit 
(WindoWl t G/32, Unix [:usortccl). 
Next. IBM OS/400 and MVS, 
DEC OpcnVMS) 
TibC'O S11ftwarc, Inc. 
P:llo Alto, CA 
650-846-5000 
http:J/www.tibw.com 
Ent~r HotBYTE Na. 1024. 

at hllp;/fw'N .h 1<.C'Om/llnttJ;1•,/ 

than that. NAKs work well for multicast trans
mission because publishers can depend on its 
subscribers to act as squeaky wheels: lfthey 
don't say anything, It's bttausc they're get
ting everything they need. 

For even more reliability, you can move up 
to what Tlbco calls certified delivery, which 
is available in the optional TIO/Rendezvous 
Pro product (which also supports distributed 
queueing and indudcs a fault-tolerant API: 
transactional messaging is available in a 

separate product. Enterprise Transaction Ex
press). TIB/Rcndezvous certified delivery re
quires eachsubscriber to positively acknowl
edge (ACK) receipt of each message to the 
publisher, although 1he messages arc pub
lished by multicast Positive acknowledgment 
is also an option for unicast publishing. 

You can get even higher reliability by ad
ding a mechanism thatc:an keep track or all 
me55a~. approaching the type of structure 
provided by message queues (see "Monkey in 
the Middleware" on page 126). Digit.illy sign
ing or encrypting messages can also add a 
sense of security to n:liablc delivery. 

Rendezvou i ea y, bm inregraring cxi -r
ingapplicarions an be morccomrlicarcJ . 
Reliance on a daemon means th:tc all Ren· 
dezvou ·c:nab le<l appl ication an share 
:tccc..~ , m the P& bu . . 

Cost and Suitability 
Overal l, the: suit abili t · of :rn · of the e 
producrs co )'Our applicarion depends on 
wh<irrhacapplicari on is and how you want 
ro deploy it. Afterdc:ploymcnt, thc:se proJ
ucrs make publi hing data simple, but 
building che application can be trickier. 

Co 1con iderationsarealso imporranc. 
Although the raw co ·t of rhc: ·ofrw::irc li
cen. e i importam, wirh per- ear co c fo r 
a fu lly fun cional TIB/Rendc7.vous peer 
earring at 600, the cxpc:n c: of develop

ing and cleplo)'ing ·ou r appli :icion mu t 
al ·o be considered. Expe rto devocc con
iderable cffori ro designing your cvenr 

namcspacc and the interfaces between l1:g
3c:y .:1 pplicatio11 :lnd whichever P& archi
tecture you choo c. m 

HYTE uclmic.al editor H•te Losl1i111$ tie a111l10r 

of Pcrson:1I Encryption Clc:irl ' Expl:iincd (AP 
Profes$io11al. 199 , ). He c1111 be contacted at 
pet e@toshl n.com. 
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Laser Printer 

Hewlett-Packard's Lase1jet 4000 brings better performance in a smaller 
package and ushers in a new conimunications standard. By Alex Pournelle 

HP Makes an Even Better Impression 

ewletr-Pa kard ' newe L 

workgroup printer, the L1scr

Jct 4000, be t it prc:dcces

or the I.a ·rJet , in peed 

and compactnes . The 17-pagc-pcr
minurc prinrer-BYTI:' Best of Show win
ner :it Fall Comdex-also imroJucc:s :i 
communi atton tc:chnolo!,ry. called Jec 
Senc.I, rhat 01111 become die lingu:i fr:in
ca of all nerwork cle..,ic: . 

I tesred rhe 4000 , ' hich ha · rwo 
250·sheer p:iper-inpur tray , a manual 
papertray, 8 Mf\ofKA i and come wirh 
Jee Direct 600 print server · ftwarc. lts 
new fcnnt res include 1200-dor-pcr-inch 
(dpi) m:irking engine and a IOU.MHz NtC 
VR4 00 proce ·or. 

My fir t impre si n of this printer, as 
usual wirh HP producrs, is 1h:11 i1·s solid. 
Ir insr:tlled ca ily, and ir prinrcd every 
standard r L5 or 6 te ·t p:igc I rhrcw ar it 
wirho111 incidenr. With the ·upplied 
' ork -:ilike rh ;n co mes on expansion wh ic:h run the engine nt h:il f peed, pro There's a new ver ·ion. Web Jet.Adrnin 3.0 
ROM, i1 al o printed PosrSc: ripr. Addi  duced noticeably blacker bl:icks than (which i now available or downloading 
tion :i lly. the Pro Res 1200-clp i setting, the full ·s1 ced rRcs al 1200 dpi. from http ://www.hp.com/c:posupport/ 

I wa · impre sed wi th rhe prinrer' printer s frware/hpwjnrcn.exe.hm1l) bur 
option and upgrade po .. ibilirics. The it w:i not available at rest rime.TECH FOCUS 
La crJer 4000 offer expan ton of up ro The La erjcr 4000T i a fine addi -

JetSend: The Future JOO 1\irn of K M, u ing rhree 32-MB 
IMM . Option include a rhird 500-shccr RATINGSof File Transfers? 

Concurrent with the L:m:rJct 4000's paper-in pm tray 75 -cn dope feeder, TECH N OLOGY * duplex printing handler, PoscScript- lonerelease, HP :innounced JetSend, a new w:ry IM PLEME NTATION * * 
ROM • , nd lo I hard disk stor:igc.for devices to communirat over TCP{IP. 


I wa al o plea ed with the La ·er jet PERFORM ANCE • * •
Once the klnks an: worked out. tflis tech

400U'sdrivers., which support bidi r crional
nology has tfle potential to revolutionize 


the way all documents are moved. and parallel omrnunicarionson Window cion to HP' cxpan ive line of depart 


Jet.Send requires bidirectional negotia NT (though Microsoft won't have native menr:il prinrcr . Wich the Post cript · 
tion fordevlres to work out a common for  OS . upport for thi until Nf 5.0). Bidirec clone op t ion, :ind 1200-dpi l'roRc it's 

tional cornrnunicarion is l! o :l\':iil:ible on also. grear de kwp publi hi11g printer.mat. Whether between a scanner and a 

remote PC, a hand-held computer and a a Windows or a M:icinto h network with For an one nccdjng :i workgr up print


fax machine, or some other combination, the jerDirecr 00 Print erver, which er, the pocenr combinarion of speed and 
Jct.Send hides the negotiation of compat omcs stambrd with the o!OOOT . qua liry should m:ike rhi L1SerjeL the fi.rsr 
ible protocols. ~lution , and machine JctAdmin 2.5 oftware provicl ncr one w look ar. liJ 


work IP addr on figuration and the abil
features-all without a network server. In 
the future, HP plans to incorporate this ity to view available printer memory :mcl Alex f'oumelle (/h.$/ldcna. 0 \) jj a omp11ter 

technology in nearly all its products. jobs queued. In my resrs, JcrAdmin did inlt'[,'Ta/ura11ddata-rewve.ry• specu11ist. You c.a11 
have some problem with 4.0 erver. contact /Jim at alexp@ea rt hli nk. net. 

The HP LaserJet 4000 prints up to 1200 dots per inch, 

at 17 pages per minu te, and weighs just 45 pounds. 
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CAD Software 


Visio takes serious aim at the 800-pound 
gorilla of the CAD industry. By Evan Yares 

CADzooks! What a Deal 

• ••• hy is Auto AD so popular? 
ror 15 year 'competitor . 
have asked [harquestion, :mcl 
none of them scc ms to have 

grasped rhc answe r. In 111 t'Xperiencc 
rhn.-c major factors keep Auto .AD use 
loyal: an inteUecnia l invcst111t:nr in learn· 
ing the progrnm a time inve.scmenr in cus
tomizing the program ro do exactly what 
they nced, and a monerary invesrmcnt in 
all the dr:iwings they've re:itt:d. 

Many competitors have tried to emu
late p:m of Auto .AD' command er 
C11sromizarion languages, and owe file 
fonnar. But they all sta rted with exi ring 
CAD progr:tm , and resulr were unim
pressive. In the real world, 'alrno t Auto-

Al> omparible" just i n 'tgoo<l enough. 
Bur whar if a company srarred from 

cnnch. bui lding a program o comp:tti
blc that AutoCAD users an d developers 
would consider it a desirablealrcrnacive? 

lcet Visio's lntelli AD, whi h com ix: re~ 
head to hc:id with Auto<.:An Rdca.~e 14 
bur is '2.5 le cxpen. ivc. Ir' ·also goc a 

nice, Micro oft Office-. ty le interface. type blocks, te ·t, and dimension ryles.TECH FOCUS 
I'm an cxpcricn cd Auco u er. and And ImelIi 'AD has a multi pl ;-<locumcnr 

working ' irh lntelli AD gave mc an eerie interface which AutoCAO la k . Custom CAD 
feeling. ure. ir ha :ill the basic com So, will lnrelliCAD be an Auro 'AD 

AutoCAD has several levels ofcustomiza
mands. But IalS(_> tried dozens of the most killcr? Probably not, bur Vi ·io is a ~criou · 

tion tools. Witti lntelllCAD. Visio provides 
ob ·cure AucoC.t\D commands I know and 

full support for those menus and macros, RATINGS
found only a very few th:tr haven't been

and for AutoUSP (3n interpreted USP lan TECH NOLOGYimplemented in lnrelli AD. Vi io pro * * * ..guage:). Compatibility Stems to 3ppmach 
vide · :i Ii of missingAuroCADfunctions., I M PLEME NTATI ON ,.

100 percent. exc:tpt for those few com * * 
most notably :i sociarivc hatches, J-D PERFORMANCEmands that lntclliCAD d~sn'tyct support. 11r * * solid , and phorore:il isric rendering. 

Professional d~lopcrs often customize 
Importantly, lntclli i\D do n'r mess up c >mpecicorand Autode k kno' · it. lntc:I· 

AutoCAO using ADS. a C-language API, 3nd 
things it cru1'1 edit. Us ing lnrdli AD, I liCAD lacks a few 1\11roCAD ieature , bm 

lntclliCAD supports ADS very well.Sc:vcral 
edited files created in AutoCAD 12, U, it' a well done, viable , main rrcam altcr

developers have n:ported being able to 
:md 14. When l~wcd those drawing. and n:irive. If you're looking for an indu ·rri

port their :applications to lntelliCAD suc
loaded chem inmAutoCAD all the objecn; :il-strength CAD program that works ''~thcessfully witti just a simple ~mpile. The 
lnccllilJ\D eouldn'redirwcrc unch:ingcd. AuroCAD files but won 't hrc:ik rhc h:ink,one major customiuition tool th:at 

lntc ll iCAD i more than an Auto D look herc . IlllntelliCAD docs not yet support is ARX. a 
comparible clone; it :idd trs own igni(C++ AP! that allows developers to create 
icanr fcaru rc . Drawing Explorer, in one Ewn Ya res teaches and 1vrite:; about ('A[). You

custom object types. 
window, give control over byers, lin~ can amtac.J l1im at ovan@yares.com. 

Visio's lntelliCAD will look fa miliar-and feel 

comfortable-to AutoCAD users. 
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Jerry Pou rnelle 

To Cure a 
Failing Memory 

Jerry s unending quest for 
more storage space and 
more RAl\ll leads him into 
the thicket of disk and 

memory optimization. 

o<hy'sVail)' 'ews ha a Fr)" 
ad: 3.2·GB dri es for 160 :in 
asroni ·hing 550 per gig:i.b •re. 
I ·uspect that hy the time you 

ee rhis, rhar price will be t-:uubrd. Thi · 
m:ikes disk , turage o heap there' no 
rea on not to have a lot of ir wi rho ut 
di k compre ·ion. 

This hould have a large impact on 
'\ ' eh compurcrs and the like. In a rect:lll 
Weekly St<111d ml, Britt Hume men non 
"inclu try :maly t who f re. ee tht: lay 
wht:11 °011 won 't need ro keep an)' pro
grams rored on your computer except 
your Web brow er." He doesn't s;1y why 
:myone would b · fooli h enough to lelve 
critical programs :md data at the mer y 
of nor only rhe telephone lines but the 
financi. I stability of a ervice provider 
when ror:tge i o ht::lp. O:wid Em has 
more on why you need srorage sp:ice in 
his graphic · repon in the Web E.: el usive 
part of rh1s column. 

However, brge drives do requ ire good 
di , k uti litie . You ao :care wich P:mi
tion.Magic:, from PowcrQuel>1. Partition
Magi part itions our disk· once you've 
tried it, you won'r go back to FDI K. It 
also examinC!' rour di k' panition struc
mre and let ' you change it painle ly. 

For in· cance: C •ru , my yrix 6xS 
P· 166sy rem, ha (according to Windows 
95) a 4.4- . I~ lbrracllda drive partitioned 
into two 2.-· .BJrivc:.. Bccau e mo ·r pro
gram like ro tore rhemselvc in C:\ Pm
gram Fil s, I'm runninglowondiskspa e 
on the drivt:. 

There are evt:r:il remc:dic . One i co 
move a lor of data files to rhc: D drive 
and upchite rhe default in ·t icrosoft 
Office an d other data-using programs. 
Thar works, but It omplic:ucs making 
b:ickup copies; besides, for much of 111)' 

sruff, I h.ive already done that. 

Another n:meclr is ro move a Jor of pro
gram fi le from :\ Program File ro 
S: \ Progr:im File · (i .e., ro the big <lual -Pen
rium server th:tt hides in che cable room) 
and acces rh e progr:im · through rhe 
nc:twork. For me program tins is sim
plt:. Others will w:im the original in ·ta l
larion disks- . nd I don 'r have them all, 
mean ing L'll have ro edit the Regi try, 
which is ju ·ta bit more fun than root
canal ·urgery. in e Cyru won 't be m 
main machine much longer-I'm ch:ing
ing over to Prin c the ompaq \~1ork -

tario11 000 that run Window NT- I 
don'r need a permancnr solmion. just :i 
wa to get :i bit more p:i.cc:. 

byte:~. hur that file' iU till take: up 32 KB 

011 •our di ·k. This waste pace typi all · 
:ibour 30 percent. The l:irgcr the p:irtiri n 
size, rhc wor e it get · tht: wastag can 
:ippru:Jc:h 50 percenron rems that h:we 
a number of small file~. 

The remedy 1 to I re:ik rh:irdi kpani
tion do' n ro omechi ng sm:iller. A par
tiLion . m:illcrchan I GB for in ranee, can 
11 e l -KlS clu. rt: rs and rypically results 
in I · ·· than 20 percent wa red space. I f 
. ou ' re rcall inro di k organiz:irion you 
can makt: one large panirion for hrge files 
(e.g., rhe swap fi le :ind ·ome progr:im 
suites), one inrermedi:ite size.: for medium 
filt!s (e.g., normal program files), and one 

Large drives do require 

good disk utilities. 


The fir r chin I did w:is install Parri 
rionMagi . Thar u es about 6 MB of di k 
pace, but it's c::i ily unin railed. More 

ro rhe point, ilit: program will tell me how 
much I an gain by repartitioning my hard 
drive, so I c::in u ·c mailer lu ter . izes. 

Forgive me if )'Ou know all abouc dus
ter ·ize . Some readers don 't, ·o I'd bet
ter t:xp lain. It' · al o laid out learl. and 
in det:ti l in the: generally excellent l':ini
rionMagic manu:il. 

I'll summarize b, Sa)·ing that che big
ger you r logi :i i di k drive, the largcr rhc 
clu ter ize. The lu ·ca ·ize is the mini
mum pace required ro ' tOre all or part 
of :i file . In particular, drives sized fr m 
I024 co 2047 MB must, unde r the cur
rent DO / Window 9 • 0 • have :i mini· 
mum lu rcr 1ze of ·2 KB - anJ that 
become: the smallest file izc on your 
disk. 

Thu , if you have a tiny ASCII fi le, s::iy 
A OEXEC.BAT the file >izc may be 8 

small panirion for little file~ like ave 1 
e· mail. Idon't really recommend you do 
rhi . I just poim our that ir' pos~blc. 

I was concerned char\; indows 95 
howed my drive a 2.2 CB. larger chan 

the maximum for 2-KB clu tt:rs, making 
me wonder if I w:is wa ring more space 
than I needed to b. u ·ing 64-KB clusten;. 
TI1t:rc m:iy be a wa)' to make Window· 9 
cell you wh :ir your cluster size is, but I 
don 'r knO\ it. Tirn , I insralle<l Parririon

lagic. 
Jr told me: that al rhough Window 

rhink my driv ·:ire 2.2 B e,11:h, che)"re 
re:illy only 2047 Ml\,:ind my cot. I' ast·ed 
p::tce is nbour 457 MB, or l '>percent. (It 

also turns our that 64-KB ·lu rer aresup
porrcd only in NT not in 'Windows 95.) 
I could cut b:itk on rhe' a t:lgc by parti
tion ing the D drive into a D drive for pro
gram fib;:incl an Edrivcwith 16-KBclus· 
ters for saved e-m:iil. However, ir h:irdly 
' c:erns worthwhile to recover :ir most I00 
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Chao s Mano r To Cure a Fa i ling Memory 

HI of disk space. lso, ·rnallerdusrer izes 
comeatapri c: wirh m:illclu ter · inakc · 
longer to:icce · brge fi les, bcc:luSe 1hedi.sk 
he:ids ha"e to move a lor more. If you do 
make small panirion.~, don't put your swap 
file: on one of chem; ir can low your )" 
rem down omething awful. 

There's an evc:n more dra 1i wa)' ro 
rc:cover that wa red space. I ould ger the 
la test version o Windows 9 - (ve rsion 
4.00.950 ll or later· you can find )'Our er
·ion numbc:r in Co111rol Panel /System), 
which include F:\T32. the new 32-bit file 
allocation table (FAT) ·ystem th:i1 :tllm · 
8·GBdisk p:irtition. with 4-KB luster sizes. 

The problem here 1s rhar there · no 
upgrade w FAT32; )'Oil have ro back up :ill 
fi le rcfom1at ancl srnrr ovc:r. The11, roo, 
me "U" version is st ill EM-on!)'. I've heard 
rumors of an imminent upgrade ver ion, 
hut there i n 't ne ye r. I uspect this is 
because while BYTE reader rn:t, under· 
tand rh:it inst:illing f TJ2 i :i one-way 

oper:ition, many u er ' on 't. 
FAT.32 can'r hare a p:inition ' ith nor· 

ma! FAT file · nor :tn earlier l'er ions o( 

'\ mdows <J: (or NT 4.0) read FAT32 Fi les. 

eliminating wa tagc cau eel by large cl11 
ter ~i7.es. The problem with compres i n 
is a mirror image of irs virtue. To retrieve 
a file, so mething h:i.s w ex1 rac1 t har fi le 
from chc large compacrcd 1lc ir w:t~ stored 
in and then decode the fi le 11110 its original 
form. ui1eofth ' hasrobcunrcliable, bur 
it add omc complexities m fil e :u:ce~. 

ow su ppose we want to add ro that 
file . We ha,•e LO find room or th e new 
length and chen repack everything. rin:t ll )·, 
sin e rn:iny of your compres~ed file Jre 
stuffed end to end in10 one large packed 
fi le, if all)'thin' happen ro rh:it large file, 
you could lose them :i ll. App:tremly that 
doesn't h:ippcn very often, but ir' -a chance 
I'm nOL cager co cake. 

Free p:icc is a file (nm di k) i.:ompre 
ion uriliry with :i nifry management srruc

nirc and :t l-i mple user inrerfa c. B:i ically, 
)'OU insrall FrecSpace, tell it how much disk 
pace you 'd like ro rn:ikt:, and rand back. 

Ir will recommend which file and fold
er ' w om pre ro gcr that mu h. Tlut 
ecmcd too goocl to be: true. 

Fir~1 thing, then, w rodcfrng the disk. 
There are cveral way to lo that but onl 

I told FreeSpace I wanted 

to free up 20 MB. 


TI1i applic ·onl torc:iding localdi kpar
tirion ·it docsn '1 affec1 the ability to access 
filc.s rhrough a network. A WindCJw ' 3. 1 

system an see and re:id fA'T32 file 0 11 :i 
connected sy ccm :ind \'ice e r a. f 
cour e if you use: a network ro move files 
to a FAT32 ' Y rem, rh:ir is all transparent. 

FAT32 is bui lt inco Windows 98 (:ika 
Memphi ) :ind is dearly rhe right wa)' to 
go, giving you large disk partitions with · 
out the penalties of large cluster ~ize . 
However, retrofitting with it isn't ome
th ing lightly 11n<lcrt:iken even for . omc
onc as networked as I am. One d:i . I'll d 
it, hut I' m in no big hurr)'. 

lco CLUDEDT HAT TOGETMORf: 
space I'd have IO either migrntc stuff to 

che erver or experiment with <li k com 
pre sion. •iy la t e pericnce wirh di k 
omprcssion was pretr-y grim, bur I h:ivc a 

new prob'Tam Mijenix ' Free p:ice tha t 
promises comprcs ion without pain or 
fus . I wa skeptical but it ·ounded good. 

Compre ion does rwo rhing ·. rirst, i1 
squeezes rcdundanc our of files by encod
ing them. Sc on<l itpacksrnan. mall file 
inro what the 0 sec a.s one l. rge file, rlllls 
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one I tru t: Golden Bow )' rems· Vopt . I 
have been u ·ing one or :morher er ·ion 
of Vopt since c:irly DO. <lays. and l have 
norhad .1singlcprohlern. Vopri very :ire
fu l; it'. al ' o con iderably more efficient 
than any other defrag pmf:\ram I' ve used. 
When you Vopt a disk, ir" real ly optimized. 

I ra11 Voprand in railed Free "pacc. Irold 
Free I ace I wanted t0 free up 20 tv!B. TI1c 
analyzer wiza rd crun<lled and rhen rec
ommended th. t I com pre the Grol ier 
encyclopedia fo lder. I told it to go :ihe. cl, 
and less than 5 minutes larcr, I h:id 2- Mn 
more di ·k ~-p:ice. 

l11c: Grolier program has :ibout 30 ~rn 
of stuff on my local di sk; it ge ts the re t 
from a D-R •I that reside on a Pioneer 

I 6-P:i k , D-RO 1 drive on the erver. 
When I r:in the enqclopedia, I couldn't 
dctt: 1 any difference in its opt:r:ition. ft er 
the fil e compression. Every1h111g works 
ju t fine, and if there' a peed difference, 
I don '1 notice ir. 

I wa curiou now. I used S •manrcc' 
omm:incler 9 and Explorer to look at 

that folder to see what Free ·pace did; and 
I blush co say I don· r know. If you right
click on ome of the files, you 'II sec a ne' 

menu item, rrc:eSpace, and that will offer 
to decompress the ile. Otherwise, the re: is 
no clut: that any files have been com 
pre sed. rill , Explorer reports 20 MB 
more disk space: avai lable. 

It ti ll looked roo good robe rntc, o I 
rold rhe Free. pace wiza rd that I ' :imed 
another 40 MB on the drive. for good 
mea ·urc, it ·hou ld fi nd me 20 itll on the: 
D dri\'e. It J i<l . On the D drive, there arc 
a huge bunch of mail fi.le , and a for of game 
file on the drive. n e again, if rhere 's 
an)' cffc r CJn performance I can't find it. 

Then I r:in Yopragain. One of me things 
rharuscd to drive me mad about disk com
pression on 0 /2 was thar I had ro go 10 

ex traordinary length · ro defr:ig a om
pre ed di k. Wirh Free · pace:, I just run 
Yopt. When I tlid, it sho' ed chat the disk 
w:is seriou Ir fragmented. Apparent!)'. 
when free pace compresses fi le it com
pact" the one~ it com pre ·cs, but th:it can 
lc:ive :i lot <>f frag111entati n among the 
ocher fi le . Vopr ·oon fixed char. 

The borrom line: is tha1 Free pace ha 
p:ii nle. compre ionanddecompr · ion. 
II· e. tremely ea ')' to u c. Jr will an:il yze 
your hard disk fo lde r hy folde r to deter
mine just how much space it can 111ake for 
you; and it work ju r fine. None of my 
disk util iti know there were :iny hangc:. 
in the disk structu re; they ju t see ome 
extra di k pace. In face, it' very h:ird to 
sec ju t how Free p:ice works this m:igic. 

Fre p:ice doc: n't ' ork a well on NT, 
:ind clc:irly it'. nm goin to do much for 
youincompre ingfile like JPEG which 
have :ilre:idy been compressed. However, 
as a quick-and-dirt ' ' ay to make some 
more di k space in :i hurry rh 1- rhing is a 
blooming mir:iclc. L'lptop users with thei r 
rru ly limited disk space will absolutely love 
rh i. produ r. Recommended. 

VOPT I WRITTE BY BA RRY 
Eme rson, ' ho seems ro know mo re 

about DO and Window fi le oper.ltion 
than anyone Iknow, including Microsoft' 
people:. Vopt has been on my re om
mendcd lisr just· about forever. (Trurh in 
reporting: Elizabeth Emerson of Golden 
BO\ ha won my "bribe of the: month,. 
aw:ird several times for c:l:iborate cho o· 
late Chri rmas present , but th:ir' ooc whr 
I li ke Vopt.) Anyw:iy, :ihott t the ti me )'OU 

read rhi, there will be a new version for 
NT. s well as some improvemen in rhc 
'\ rndows 95 version. 

Vopt shows you exactly what i going 
on, give <1 map of ju c how frngmcntcd 
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your di k i. , :md work ;u ligh1ni11g spc:ed. 
It' a lot fas1er 1h.1n it riv:i l ·.de, picc the 
focrrhat it' als more thorough. Oisk frag
mc1ira1ion c:in be ;i -rious problem, e-pe
ciall~· if yo u do much lntc:rnct surfing. 
Inrcrncr brow <.'r crcare and delete scad 
of cempora . filt: . "uriingforafcwnigh t. 
an r.:ducc: m ·hard dis · to chancring inef
icicncy bad enough ro mak me th111k 

the old "hesitation" cur c: ish:ick \Vith me. 
Vopc fi, rha1. H1ghl» rc:cornrncndc:d. 

i\cr11:illy, I , hould -ay chat Vo1 t 1~ .1 par
tial nirc. I ha \" c: had he itacion in Word 

B:ick in DO. :md c;irly '\ ' indow day 
I f und QE.MM, Quarte rdc k ·~ mernorr 
man:ig r,indi pen :iblc,and lsaid ooften. 
'\ hen '\ "in lows 95 rolled llllt, it didn't 
look li ke rherc was much n.:ed for chird
p:u-1y mc:rnory-m:inager program . 

I wa wro ng. QEM.1vl9 ' orks like: ;i 
charm. adding m.:mory and rc.~ourcc~ ro 
your \Vine.lows 9.- • . · rem. '\ " hile I haven't 
been using it ior :ill that long, Rich:i rd has. 
;ind neither of us ha h:id Jnr problem · 
w1ch ir so :ir. It work fine with Frc:e

pa c: :m I onon y ccm Do ror, ic con· 

I wanted to know why 

all the disk operations. 


agJin. I suspcL'tc:d rhq wt· re cau ·cd by di sk 
operacions· making di~k opc:r:irion more 
efficit·m rcdu c che time the compuccr\ 
at1enlion is turned co rhcm. Tha r helps. 

Bue I went furthc:r: I wanted co know 
why :ill the disk operation . \X h:u I found 
out make a long . tor '-you 'II have co 
read it in che '\ ' eb fa:clusi t: part of rhc i.;ol
umn-rh:i1 ended with my installing and 
unin 1:1lling Quartc:cdcck Sy cc ms' lean· 
weep. The rt'.~1 ·011? I w:is rourinely ex

ceeding ym ' 2 .\18 of memory. 

Sp ·AKI G OF QUARTERD K. 
~ome rime: ago. I aid tha1 I di Jn 't sc:c 

mu h llll J rovcment from rheir l ag11~1 

Ram. Thar rurn out ro lx: wrong. 
:,·en though I managed tO gc1 mr mcm

or · us.1gc: lown below l _\.tB I y unin
callmg le:in wc:c:p, it w:i~ rill hovering 

around rhere. and my stupid hc:~ir:ition · in 
\X1ord continued. hour rhen, my son 
Richard ·po11cd the: newest QE ·1.\19 :rnd 
menrionc:d chat he thought M:ign:iRam, 
whi ·h is in lu I ·d wi rh QEM 197 , h.1d 
helped his system. 

I figured :llt}'thing was wo rch a rry, o I 
ins1;ille I QEf\1.\197. wluch :lutoma1 ica ll y 
rn ·c.1lls 1tagnaRam, a program that clai ms 
ro <lo for RAM whar Free ·pace doc for 
disk pa c, on-the -fly ompn: ·ion. The 
rcsulr~ were am;izing: my he~ir. tion 
ceasi:J, mo. di -k- wapping operations 
ceased , :rn I rhings arc very cable. The 
decrease Ill h k-sw:ipprng opcracion. ha 
hc:cn lr;imaric. 

One: warn ing: by Jdaulr. QE.\i.\111 
in call pdare· lt,.l mernory-n:sidcm pro
gram rh:ic will go look for Qu:irrerclc k 
updatc:s on rhc I nccrnc..·r. Thar uses several 
megabrre of memory and sure! , 1 n0t 
needed. Kill ir fasr. 

tro l p:md •i vc ~· <)11 a lor o u eful in for· 
ma1ion, au I it rn . tamly ended my ne\ e r 
roun I of hesitarion . Recommended. 

WHILE I \'\1:\S TAU;:t -c ~ · ITH 

Barry mcrson abour 11nprovemcnc5 
ro 01 t he cold me omcrh ing di turb· 
ing. Disk defrag pr gr:im mo,·e ma ivc 
amoun of daraaroun<l. To make ·urc rh ac 
e\'cr ·rh ing work properly. Vop1 Inc 

)'cli n:Jund.m ychc.."Ck ( RC) heck ·urns 
on each file chac ir moves. lbrry h:i5 ound 
th :it in about c\"ery 00 Bof darn moved, 
there will be: one: bi1flip: a 0 has become. 
I, or vice ver a. 

He h:i no idea what cau ·t'. this; ir locs 
not ec:m to be: ·pc:cific ro any kind of file 
or any kind of hard w;ire. Ir mar b ce111
pcr:m1rc-depend nt, bur that' · an impres· 
i<Hl; when ;in event· char rare, ir' hard 

roger decenr ~t:itisri . "Ir mar be osmic 
r:ty, for all I know ... he :ii I. 

Onchitflip in -oo Bisavcr. lowcrror 
rate; burg1 en urrenc massi,·e dar:i rr:ins
fc:r , ir's frightening. 111e od I are pretty 
i:;ood rharcb bit flip will be inconsequen· 
ti . I or th:ir irwil l c;iuse a fatal error rcquir· 
ing rou w rcsr:ir wharcvcr operat ion 
you were enga ed in: bur there remains 
thar ciny hancc rhar die brr will llip in an 
import. 111 c.lat:i file and ne,•er be noticed. 

I hone -tly don 't know what. if anything, 
I an do about du . Thu-, I merely repori 
it. Bur ic di ·rmb me. 

OW AN APOL G .THE O.MEDYNof erro r , raned in my O\'cmbcr ml · 
u11111. CrherMc: li:i · Oil hangc recom
mended lltat wed 1wnlo;1d DLI - i.2, a ~Ii
·rosofr upgrade to Dial-Up ·crworking. 
We: did rhac. ~ e al ·o rc::id :ibour a uriliry 
:illccl 1\vcakD 1• from J>:mc:rson De ign 

E rer Ho18'1T!:s t c . . 8 <>I http:/I Mw1.by e.com/holby w 
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Sy rems. It' recommended and apparemlr 
codcvc lope I h)' etPro orrhWest; •ou 
can find them at lnrp://www.sn -acccs 
.com/-netprci/maxmtu.hcm#tweak<lun, 
which goc into grear derail on what 
l\vcakDU. doe and wh)' )'OU need it. 

We downloaded l\veakDUN a well as 
DUN l.2 and used them togerheron 'yrus 
which I'm writing thi on. Theyseemed co 
improve network operations considerablr. 
and the new DUN is cerrainly more con
veniem; o' e in rnlled them on :mocher 
machine. The re ult w:ts a minor di a tcr 
chat ended with us reinstalling Win lows 
9'; you can read about it in the ovember 
1 ue. 

After chc November is ue came our, I 
gore-mail from NerPro orrhWcsr. Ir 
ha t. ken me a few days to confirm ' hat 
they s.-iid, bm it'. true. AL s, when I wrote 
it up I ec:m ro have confu ed the DUN 
1.- upgrade with TwcakD N, :in<l ' l\veak
DUN gor the blame for our problems. My 
apologie ; I'm not often rhanwong. 

DUN 1.2 works well when irwork bur, 
for re.ison not clear co me, ir c:m on ome 
machines me up )'our intcrnal Window 
95 ncrwork. TweakD is a utility tharlers 
yo u edit the Registry to change Dial- p 

You've already heard that... 

icroGuard Copy Protection is 

UNBEATABLE 
So...Here's how you can reach us: 
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etworking parnmecer . The resuh 
among other ch ing· i that multiple lnrer
netactiviries work better ; ·ou can find out 
more from Net Pro orrh\X1csr, whose . ice 
1 worrh visiring anywar. I've heard good 
things about TwcakOV :md it cerrninl)' 
locs no h. rm. While I haven ' ryer tried co 
test how mu h good ir docs, I have the 
impress ion that it ha helped a l•>t. 

Inc idcm:il ly, I managed to bur two 

Ihave the impression that 

TweakDUN has helped a lot. 


copac.s o TwcakDU!\ at 12.9 each. Nac
urally, a ·wry gocs with i1. 

Buying che fir ·r copy wa a pain. There 
is a free hare' are copy. but I gcncrally for
ger co pay for h:irew:ire so it's implerto 
pa, when Ige t it. Trying to pa~· for ' f\ve:i.k
D led me ro the 13uyDirect. om page· 
that one didn 't want ro :icccpr my mcri
..::in E pre cud. It ne,·cr ·aid whr. I 
checked che number and the expiration 
dare, and gor rhe same me· age: "There' · 
ornerhing wrong." fa·enm:11ly, I figured 

our rhar my card ha no period :lfter my 
middle in itia l, erased the one I had in

scrred, and downloaded m)' copy. 
l did :ill rhi 011 Prin e . ' hi h run NT. 

111en I rran fcrred rhc rt: >ulcing r<l_I 1r.exc 
sclf-extr:i ring in rallarion file co Cyru 
:rnd ran ir, getting the error message rhat 
"Thi application use CTUD 2. Dl.l., 
whi h is nor rhe corre t ' 'crsion. This ve r
sion ofCTUD32.DLL is designed only for 
Windows :-r." I had no idea what pro
gram generated that message, except to 

note that whoever wr(>te it· wasn't very 
clear on pronoun refcrems. 

Mist:ikenly-ahhough I rhink under
·randably-1 concluded rh:u since I h:i<l 
<lownlcmle<l 1he fi le on an NT sysccm, I had 
·omehowgor an Tversion of it. That w:is 
when I fired up ,ommun1 :nor oo )'nl 

(which runs Windows 95) and bought rhc 
ccond opy of cd_12r.cxc . 

Of cour e ic ga\'e the ·amc error me 
age. Ignoring that message produced the 

informarion thar I didn 'r have manr Visual 
Basic - run-time programs, but I could ger 
them from http://www. imte l.ner/ pub/ 
sirntelnec/wi.n95/dll /vb5rnn97.zip. 

There'· no way ro ur and pa re from 
that error me s:igc so ouc came rhc log
book so I could hand-copy all rhar. The 
first 11me I fed thar URL ro ommunic:itor 
ir did nor work. I chopped it back ro 
lmp://www.simtel.net/ whi h got mt ro a 
place ' ell worrh going ro: a collection of 
upd:ite: and freeware. Dr ill ing down 
rhrough it index gor me nowhere, bu t 
evenrually I foun d a scarch-cngine form, 
encered vb5nm97:z.ip, :in<l voila! 

Thar gave me :1 chance to re t a newly 
in t:1lli:d update f Win Zip. I opie<l 
vb5run97.zip into :1 work director)' wi th 
Sym:inrcc' s Comma nder 95, doublc
·lickcJ on rhe filename, and up came hoth 
£XE and readmc ilcs. The rca<lmc file 
' arncd rhar in ·mllarion would be tediou • 
requiring an in rall :uion, ri:boor and 
another instalbrion but tay wirh ir. 

Double-clicking on the EX · file in Com
mander ·rarccd rhe proces~, which wenr 
exacrly as described. After chi , d ublc
licking on td_l2r.exc, ignoring the: rnes
age abouc the wrong version of CT l IJJl 

.DLL, and doggedly pro ceding, I inst.:1.lled 
TweakDUN. Win Zip :incl Commander 
make a g0<i<l combi nation, and borh arc 
recommended . 

· wcakD doe in fact offer co change 
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Moving? 


To change your 
subS<:riptioo mailing 
address, please comploto 
the form below and send 1t to : 

BYTE Magazine Subscriber 

Services 
PO Box 555 
Hightstown NJ 

08520 

Fax: 609-426-7087 

Phone (9 a.m. to 8 p.m .. EST 
Monday through Friday): 
800-232·2983 (U.S.), or 
609-426-7676 

Current/Old Address: 

A.«<iunt tlumbcr .,., 
\ 
' 

Addi= 

City/St~t~/lip 

New Address: 

lbonr 

Clty/Stalr/ZIJI 

~alowuplo8- ''"' 
1tn c:hdng111n bm:orna <floctr.'<' 

vMiou Rcgisrrr cn rr ics, while making 11 

c:1sr to rcsrore the defa ults. "h I mcn
rioncd, I h:wen"c :ic1u:ill mea ured how 
mu h good 111 :1 king rho. c ch anges h:is 
lone, hut a numhcr oi people Ir pecrs:ir 
it\ worth doing· and cen:ii nlr ir h:is dcmc 
11 0 harm. 

Incidcnc:il ly, rhi. ma hine i · al o run
ning DllN J._ , and thar h,1 n·r dune :my 
h:1r111 cirhcr; bur be c.1rciu l. 

I"VE liff ' T HT KL :\ HOUT Tl IE 
big fL1p over M icrosofr·~ requ ir ing 

n:sclkr. to in r:i ll Micro o ft l11 1crne1 
Explon:r (.\·ISI E) 4 as :i ondirion for get· 
ring WinJow-->5 . and I rhink ir"s :i tempest 
111 a rc;ipor. 

If yo u w:int to ht: conccrne I ov1: r :i 
Microsuftbu ines pr;1cricc,geungryover 
1he 11n l:i w uit :1b1)Ltt . l icro oir ··im
provements .. in J.iva rh:ir rt' ult in J;w:i 
,1ppli ·:ition. char work in :..1' IE4 hur nor 
in :11·ig.uor. The big ;irrr;i ·ti on of j:ll'a i 
irs 111111·cr. :il iry, and M1crnsoft is <loin~ i~ 
be. r w 1111 Icrmine that. I m:i~· be on Sun', 
~i<lc on th is one. 

THE COMl'll ER BOOK OF THE 
month is Usmg etu.ipr. Co1111111111i

cator 4 b · M:ir k R. Brown 1 ith Tom 
rr nckowi:1k ct :ii. (Que. I B O·7 7
0 80-5) . This book will rel I you thing · 
.1hou1 ommunicaror you didn' t u pc c 
rou nccdc I co know. It' ·omplcre. well 
or •anizc:d. . md well wri tten. lncidc:nt:ill. , 
I use Com munic:iror r:irhc r than /11!)fE 
mostly our of habit. Eric l'ob1r , our inrern , 
swic hcd to M 11: 4, wl11ch he claim h:i · 
·omcoutst:inding feamrcs. . o for, though, 
I h:11·e11'tfou nda · goo<l :i l ook abour~t IE 
as th is is :ibo ut Commumcarnr. 

The hook of the monrh is hy Tim l'ow· 
e r~, l:'.1rthq1111ke We11ther (Tor Book., I B. 
O-.l 12-86 ICd- X). Power wri te modern 
fam:to;y: im.1 •inc rh.11 the Fi her King of rhc 
\Xlc.o;r h:is I ecn siJi n in modc:rn-d:iy Sm11 h
r:rn alifornia . :m d Dinnr · iu mu ·t be 
mv ked co restore the king. Thi isa scq11c:I 
ro Tim·sc.xpir 111011 Datt!. 

The runner-up game of the: nwnrh i 
lmerpby' Fallou1. :ihour he bc ·r "mod
ern" role-pl.iyi 11 g game I've ·ecn. It r:i kcs 
pl~1 cc in ;1 J:irk :111d g1im posr-nuclc:ir w.tr 
socic:t)' of su rvil'or.; just h:irel. hanging on. 
A.~ a game ir"s prc:rt )' good. bur I :im ve ry 
irrir;ucd h)' g:i111e · rh:i1 don'r work well i11 
\Vimlm ~; . m1 h:l\·c ro cxir Lo UOS. rnd 
you mar cv(' n ncc:J .i h< or di ·k ro gee th is 
to run. I c.111 rh.1r dJrk age n:chno lo1,-:•. 

The g:imc: of th momh is i\ fo:rosuft's 

Close omhat : A Bridge Tu<> far. l' \'c sce11 
ad · tl1Jt imp!)' Lh:11 you can fcsr your ~k i ll 

against Montgomery·!\ in his worse ·a111
p:i ig11, bu1 that isn 'r tru e. TI1i g;rn1c uses 
rhc tvlicroso t lose Co111bar engine, and 
th e sc:ilc i minor ca ric do wn ro rhc 
in .amry quad; there .ire no real rr:ircgi 
de isions m make: . It's like:i real-rime reel 
P:inthc:rs IL I once wore never to phy 
:inorhcr n::i l-ri mc g:imc :ig:iin, hut in fac t 
rhc riming on this one: is JU crighc. neither 
101 fast 11or 100 low. Ir' quire rc:ilist i :1 
good im11 l:nion of compa11 •-le\•d r:icricJI 
onrro l rh:ir's :1lso fun to pb}'· It in ca ll 

and run · i11 Window 95 or KT wirhom 

PRODUCT INFORMATION 

Close Combat: A 
Bridge Too Far 
about$44.95 
Microwft Corp. 
llcd1nond. WA 
800-426-9400 
425-882·8080 
f:l)( : 800·727-335t 
http://www.miamoft 
.com 
Enter HotBYTEs 
No. 1074. 

Fallout: A Post
Nuclcar Advc.nturc 
about $54.95 
Interplay Productions 
Irvine. CA 
800-468-3775 
?14-553-6655 
f;u: 714-252-2820 
http://www.inter)llay 
.com 
Enter HutBYTEs 
No. t07S. 

FreeSpace 1.0 
$49.95 
Mlji:nix Corp. 
M:wl son, Wt 
800-645-3649 
608-277-t 981 
fox: 608-277-1971 
http://www.mijcnix.i:om 
Enter HotBYT& 
No. 1076. 

PartltlonM:iglc J.O 
$69.95 
PowerOucst Corp. 
Orem, llT 
8()()..379-2566 
801-437-8900 
fa'JC 801-221-0149 
http://www 
.powcrquestrom 
Enter HotBYTEs 
No. 1077. 

QEMM97 $69 
Ouartcrdcdc Systems 
Marina Dcl Rey, CA 
800•683·6696 
813-523-9700 
fax: 813-523-2391 
http:lf-w 
.quarterdcck.ron1 
Enter HotBYTEs 
No. t078. 

Vopt $49 
Golden Bow Syslcms 
San Diego. CA 
800·284-3269 
619-298-9349 
fax : 619-298-9950 
http:{/www 
.goldcnbow.com/ 
Entrr HotBYTEs 
No. 1079. 

at http://1'/ww.ll'(t.
.c0fll/holbyle1/ 

pr blem . Rccommcn lc::<l . 
ncl now I'm takrng off to rite annual 

H.1cke r " onfcrcncc, where I'm ~urc: I'll 
learn ::i lot. Ill 

j nr l'rnmrdlc is a science /i. 1io11 /llri1e.r md 

llYT'I!. 's st!111orm11tril111ti11ge1li1or. ''Ot•.-1111 111rill' 
tojary cJo BYTE. l'J Hartwelitllll'.. J.exmKt<m. 

MA 02 I 3. Plet1S I! mcludc 11 sd f-addrem:d, 
~1t1111pcd cm.dope 1111d fllll yurrr ,uldrt' · 0 11 11 1' 

lcllt•r,1s rf'd/tis u11 tlit:. t:.mtelap<!. J)11e to thel 1gl1 
1ro /11111e offt' llt'rs,j<'Try ca111uu ,i:1111r.111tt·e ,, per· 

·n11t1! 1eplv. Y1> 11 c11 11 also co11tact /Jim 011 tlil.' 

lwernet or llIX at jenyp@bix.com. \iisit Chaos 

M1111or ,11 http://home.earthll nk.not/- jorryp/. 

136 I> 1 l FEBR U AR Y 1938 

http://home.earthll
mailto:jenyp@bix.com
http://1'/ww.ll'(t
http:{/www
http:lf-w
http://www
http://www.mijcnix.i:om
http://www.inter)llay
http://www.miamoft
http:about$44.95
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BUYER'S 
GUIDE 
E ential Product 
nd S rvice for 
echnology Expe ts 

Mail Order 
op mail -order vendor ffer the 

late t hardware and software product at 

the best pr ices. Page 138 

Hardware/Software 
Showcase 
Your full -c lor guide to in-demand 

hardware and ofn•vare product catego

rized for qui k acce . Page 147 

Buyer's Mart 
The BYTE cla sified directory of 

computer product and ervi es 

b . ubject o. ou can easil locate 

the right product. Page 150 
f fBRU J\llY 1998 BYlr 1 3 7 



CLONE, FORMAT, REPAIR 
AND TEST ANY DISK DRIVE 

Cop)· entire hard <lrl\'CS\~ilh c:u r. Why 
pend hours irnaJling and formatting 

dri\'CS when you can <lo it insiruitly wi tl1 
Driv llure· ll! Set up:m)' C)J or IDE 
drive \\ilh all your original sof1warc. 
Connccl blank drive · and prtc. · ·1:u1 . 

You 'll copy t..'lltire drives ins1iu1tl)'I 

With our combo IUMi 'SI model, you can 
copy entire hanl disk imag0.> from IDF. 10 

SCSI or ~ice- \•er.;.1. 

HOT EW TECHNOlOGY 
EPAIRS DRIVES 

Don '11hrow those used drh·cs awa~~ 
Brc:uh new li fe into old dri\'C wi th 
Dupe-I!! Pro. Reassign :utd ellmin:ne bad 
SCSI blocks and IDE defcC1S. Plll tl1e 
huilt·in drive repair ~Lem to work for 
vmr. Here': how ii works: Fir.;t. a precise 
;rnalvsis ~m;tem cans the disk surfaces 
for ~rro~. Defect :1r •then mapped 
aro und and cITccth•ely '"er:L'it'tl"" . ·me 
buih-in error correcting sy. 1e111 ·· train::·· 
the dri\'C 10 pennancntly a"oid de!eclive 
ru·eas. Your data is stored only on . afo 
areas of tlie disk. Capality i reduced hy 
:in insignlflc:int amount, aud the drh•e 
works O:mle. ·ly once again. 

Ge1 the technology used by major repai r 
. hops and modern data reco,•ery 
centers. Du pr-It! Pro repai rs alJ disk 
defects caused by norm~d wear. Drives 
wi1h cxce:d\'Cmechanical d:u11:1gc 
may not be repai rable. 

PRO MODll I CWDES FACTO Y 
TESTSYmM 

<1mose the Dupe-It Pro, and you 'll al.so 
have an entire factory drive tcs1 sy,1cm 
for under 1000. The Pro model gi~ · 
you the ability to copy, refomi:u, repair, 
u~nslate, and test :iny hard di k drive. t: c 
th ' I'm to put aJl)' hard drirc thro ugh it. 
paces. A full factory fl11aJ test and pcrfor
n1:1ncc anal). is is perfomicd. Complete 
1'st and repair report.s arc em to any 
.1andard rninter. 

STAND ALOllE IOE DRIVE DUPEIT 
P~ JOI ···-· ··-·- ······-··- ··-·······-..-···-..··· $395. 

COMBO IDE ANO SCSI DUPE-IT WITH TRAHSIATOR 
P/tl SD12 ···-·-··-··-··-··-···-·············· ·-.. ····$795. 

PROJAODELLOADED WITH JOE AND 50)1 INTfR
FACES,TRA/fSIATOR, DRIVE MECliANI~ AND DRIVE 
DIAGllOSTIC Tm SOffiYARE WITH PRllITTR PORT 
P/lf SOIPRO ..-...-··-···-·······-··-···-··-···- ·-·· $995. 

CORPORAJE SYSIDU Utn"ER 
www.corpsys.com 

ORDER FACTORY DIRECT: 

408·743·8732 
co OUP£ ·1T1 IS so 0AHD IHOIO rot BA Cl\J PAHD N-KOUSI 

OUPllLlTION PURrom OHlY .COP'! 6HllAWS .\IUST BE 
Ot~EmD. <AU 10 RACX N.OUl!l ~HU .\IU lTI ORl\t COPllRS. 

I I(~ 
~·I 

::: ::·... 

COPY ANY CD 
INSTANTLY! 

CDOUPl-m 
lnSlantlr duplicate maner Cos for oft
wa re distribution. Make sp:u·e backup 
copi of }~mr favo ritesofcware on rugged, 
permanent media. Produce cu tom dlse! 
quicklyand economically..'io m:t~tcring 
or mul tim edia experience is required. 

ONE tmO OPERATION. 
OPC NEEDED. 

lnsen your origin:d disc :u1d press 
"'Stan"'. 'n1e lllllltimcdia processor 
<Ju ickly copies any CD to tlic intcm.'11 NV 
hard dri\"e. Insert bl:mk di:cs and make as 
manycopies as you like. You'll produce 
iclenlic:d bit-for-bi t dupUc:ucs. The 
S\ : tcm is totall self contained- no 
c~imputcr L n~cded . Jus1 ping it inand 
prc:s ""Slart' ". You'll get perfect copies of 
any CD. 

UILD YOUR OW CUSTO 
AUDIO DISCS! 

You can make yo ur own ctnom audio 
discs \\itl1out a PC! ln en your original 
CDs. selecl tlt c tracks you want, and copr 
them. TI1cn insen a blank CD-H, and 
yo11·11 have a custom audio di c \\~th jusl 
the songs you 1v-JJ1L 

'\ uh the included CD mru tcrl ng oft
w:irc, CO Dupe-It will work overtime. 
Ju.1attacha SCSI cable lo your PCor 
Mac. and you·re readr to d ign :u1d 
create your ownoriginal CD ·. 

CO OUPE-m··-··-·-·--··········.............. ..._$1095. 
CASE OF 100 BlAllK DISCS .l~!.~~L..._.Sl 59. 
CASE OF 100 BIAllK DISCS .1£-?~.!f.~l..-· -· Sl 99. 
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Buy Any Two CBTs• at 
the regular price and 
get The Micro House 
Technical Llbrarr 

FREE 
he first 100% Computer Based Training (CBT) programs on • All on one CD 
CD-ROM to fully prepare you for Novell's CNE Microsoft's® MCSE • Interactive simulations for hands-on exercises 

and the A+ Certification exams. ForeFront's Self-Study Courses give you • Study at your own pace 
flexibility and portability unmatched by traditional training methods. • Hundreds of practice questions 
You'll study at your own pace using our easy to follow, step-by-step • Priced below competitive products 
format. Study whenever and wherever it's convenient for you! • Everything you need to prepare for the exams! 

Become MCSE Certified ...FAST! 

The Forefront MCSE Self-Study Course 1

"' ensures the highest rate of retention so that 
when you complete your training you 'll be fully prepared to pass your MCSE exams. You 'll 
be ready and confident to go into the workplace to effectively plan. implement, maintain and 
support information systems in awide range of computing environments, using Windows NT 
and other Microso Server products. Contains All 6 Training Modules! 

Become CNE Certified ...FAST! 

The Forefront CNE Self-Study Coursen.1 provides fast, effective and convenient training to 
anyone wishing to become a Certified NetWare Engineer, even when hampered by a busy 
schedu le. Our CNE CBT allows you to learn and practice everything you 'll need for full 
NetWare certification. Contains All 7 Training Modules! 

Become A+ Certified ...FAST! 
Getting A+ Certified will help open the way to further advancement in the corporate world. 
The Forefront A+ Certif ication Self-Study Course TM is a hands-on self-study course that 
wi ll give you all the technical material, knowledge interactive exercises, and confidence 
you'll need to pass your exams and excel in today's competitive PC repair marketplace ! 

Become CP Certified ...FAST! 
ForeFront's MCP Self-Study Course'M provides you with the fastest and easiest way to 

become a Microsoft Certified Professional (MCP). Specialize in any one of tour Microsoft 

operating systems (Windows 95, Windows NT 3.51 Workstation, Windows NT 3.51 Server, 

or Windows NT 4.0 Server) and you'll be fu lly prepared to pass your exam. 

Call tor Special Pricing! 

•MCP Not included as a purchase toward the Micro House Technical Library bonus. 

Call for Special Discount Pricing Today ! 
~ FORE RONT1-800-475-5831


• Free Technical Support DIRECT 
Loca l U.S: (813) 724-8994 • FAX (813) 726- 6922 25400 U.S. Hwy. 19 N., #285• Next Day Shipping 

Clearwater, FL 34623Ireland : 1800 66 00 11 U K : 0800 279 2009• Performance Guaranteed 
E urope : (353) 1 670 3177 Fax : (353) 1 670 3211 GSA# GS-35F-4628G 

CWt1'111 C1Rll rlfran C\rttt ll'C. JI R11n1 ~~ fl>·. l<t C'E W!-Slu11 C'o.i'"· frir.·t ~ Ctnn~:ll S. ·S:>!1 Cntiit f~· Wl:SE SH l·SV.1Cairtt 1:d kf!ini•t llCP Sit·S:i Comt llt 1'>!1,.. ir\J CODE 
~; 01'.:\ l !lll ~r-irc l.!lJ; 1~ ...... ,.ct:>• "onfmt 0101111!! .U ct tr C)!c- m """ 11>1 IJ'l '' t tt ~,. notX:s fmfroll Cl1tct. re 1 itlll O! r~:rio~ rrc. BM 



Get the 

product information 


you need, 

when you need it, now! 


Introducing HotBYTEs, our 

new product information server. 

HotBYTEs gives you fast access 

to the product information you 

need from one convenient source, 

24 hours a day. Simply click on the 

HotBYTEs link from the BYTE Site home 

page to request the latest product information 

from BYTE advertisers and companies mentioned 

in the pages of BYTE. Product information will be 

rocketed to you via e-mail, the web or traditional 

mail. Powerful search capabilities allow you to 

find products by company, reader service number 

or category. 

Quit waiting for product information to arrive by snail mail carrier 

pigeon or the pony express. Try HotBYTEs today! No hassles, 

no stamps or long waits-just free product information-FAST 

at www.byte.com/hotbytes/ 


<t2 
1\ l>i1•1s 1011 o(T1u:M~-Craw·HillCrm1pw11cs 

www.byte.com/hotbytes




The BYTE Deck mails to a selec1 
group of 275,000 BYTE ubScribers 
in the U.S.. the Technology Bite wha 
are proven direct mafket buyers. In 
fact, BYTE subscriber surveys show 
that many readers prefer to buy 
through mail order/direct channel. 

Direct Channel Preference for 
Purchases of: 

Perlpllarals 83% 

Complt• Systms 810/o 

Softw•e 
EMagazine. 

I ' no for veryone. 

Advertise in the BYTE Deck 
For information about advertising your 

products and seMees in the BYTE Deck, call 

WA$1Coast 

Phil Marshan DebOrah Tseng 
Phone: 978-499-0900 Phone:626-447-8578 
Fax: 978-499-0901 FIX: 626-447-9663 
a-mall: e-mJR: 
phlLmarshall@mcgraw·hlll.com daborah_tsengOmcgraw-hill.com 

http:daborah_tsengOmcgraw-hill.com
http:phlLmarshall@mcgraw�hlll.com


POWER SUPPLIES RACK MOUNTRAID CHASSIS 
PC SYSTEMS 

INDUSTRIAL 

INDUSTRIAL 
TOWERS FOR 

CPU CARDS 

1 
1111 1111 111 11 

1 
1111 11 111111 

1111111111 

I 111 111111 1 

TELECOM 
APPLICATIONS 

WALL MOUNT/ 
BULKHEAD 
MOUNT PCs 

20 SLOT 
REDUNDANT 
SERVER 

Global solutions 

Designed and manufactured in house by 
Tri-MAP International. 

Full design, customisation and production service 
in the UK and USA. 

Chassis, industrial CPU cords, passive back planes 
BS EN ISO 9002 Registered (UK) and power supplies. 

UK Manufacturing Headquarters USA Manufacturing Headquarters 
Units 2&3, Kingscroft Court, Ridgway, Havant, Hampshire, UK 4569A Las Positas Rood, Livermore, California, CA94550, USA 
Tel : 01705 424800 Int: + 44 1705 424800 Tel : 510 447 2030 Int: +1 510 447 2030 
Fox: 01705 424801 Int: + 44 1705 424801 Fox: 510 447 4559 Int: 151 0 447 4559 
email: soles@map.c:o.uk Web:www·.lri-mop.com email: lrimopintl@eorthlink.net Web: www.rockco.com 

31,000 sq ft produdion facility 30,000 sq ft produdion facility 

Ente.-HotBYTEs No. t 37 ~ t ht1p :Jlwww.byte.comltiot!Yf1c:!ll 

http:www.rockco.com
mailto:lrimopintl@eorthlink.net
http:Web:www�.lri-mop.com
mailto:soles@map.c:o.uk


Enter HotBYTEs No. 140 at http://www.byte.com/hotbytes/ 

TO HOST WITH HIWAY 

Serving 40,000 domains, Hiway is the world's most popular web hosting provider . 

And with good rc:i=n. W.. ddiv<r the best perlorma11ce by USC\& the fastest eq.ilpmt!fn av.1Jl;ilil W gur.int 99.5% uptime. We offer the most ,..,.pensive SCNicc, 

lndudlng around the clock Slljl90fl In multiple l~ngu~g0$ . Is It ume to choose " web 00.ting provider? The11 choose Hlw sy for reliability. And for perfom1anco 

And for -40,000 other r=sons. Order online at www.hw;\y.n t and your site w be ho$tcd tod;ry. 

(800) 339·HWAY 

www.hway.net 
(561} 989 -8574 

Hiway
Tedlnologles 

THI!~ LEADER IN WU HOST1NG 

.I 3 T3 tines to d1vl!r se b ckbone 

.I Si licor1 Gri\phics WebFORCE Servers 

.I In dustrial-strength Cisco routers 

.I 99.5% uptime- 9u<110>ntc d 

.I Full generator backup 

.I 40 I ra byte tape arch ive sys tem 

I Th~ world ~tr 
,._ 111 frcnlPJ~· hoJl.YllJ-

.I 24 x 7 " 'twork OPN tion cente r 

.I 30 d.1y money-back guarantee 

.I 24 x 7 multilingual support 

.I Acco unts se t up within a few hours 

.I Domains registered with in 2•1 hours 
/ Servin g 500 million hits per month 

$24 95 p•r month 
,lAHS flt OM • 

Why have the new Las~rLite~, DuraTrax"", and LaserLite Pro 
received such outstanding reviews? 

Because metal cases provide impressive strength 

and· durability! Y0u get over 100,000 cans from 

ne set of batteries! Plus, the easy-to-use 

Wmdow .,... and Macintosh,,, softwaremakes 

building your application a breeze! 

...and the uniquely 
affordable price! 

LasexLite 
Dura'I?ax 
LaserLite Pro 

$995 

$625 
$1195 

. 
1105 N.E. Cird Blvd., Corvallis, OR 97330 
541:.758..()521 • Fax 541-752-5285 • http: / /Ytww.vide 

Enter HotBYTE$ No. 135 at http://www.byte.com/hotbytes /
l 4 4 BYH FEBR UARY 1998 

http://www.byte.com/hotbytes
http:www.hway.net
www.hw;\y.n
http://www.byte.com/hotbytes


I.earn valuable new skills at 

your convenience - on the Web! 


Now, save time and money while you learn the skills you need to stay up to speed. 
Beat the competition for a new job, a promotion, or make a career change by learning 

the latest computer technologies and business management tools. 

. . • • I . .. • STUDY COMPLETELY ONLIN 

TERACT WITH EXPERT INSTRUCTORS BY E AIL • JOIN FELLOW STUDE TS I ONLINE DISCUS ION 

McGraw-Hill Online 

Learning gives you expert 


instruction, online support, 

dynamic graphics and 


audio lectures to make 

learning tun! 


Courses cunently available Include: 

Intro to tn-e lnternel 

Web Page DeS>gn 

Web Programming 

Crea11ng In rach •e Wet> Pages 

W1ndo\\'S N Cen1 1ca11on (Microsolll 

W1ndo vs T Server 1n tho En1orpn se fM1crosol ) 

Windows 95 Ce i ica ion iMicrosol!) 

r e vo~lf'.9 Cenit1ca 1(){l 1M1croso111 

Intro to Visual Basic 

Aa ancea \11su~ t Basic 
Java Progrnnirrnrig 

Progrnrnmmg 1n c., 
E IOCt 0 PrOJ0CI t.lan09e rent 

CreatlVlt)' & lr1r>cwat10n rn the Workplace 

Stress a11agunre 11 


Doc1sion-mak1ng Siill 


More courses aro boing added monthly! 



Entor HotBYTEs No. 138 at http://www. byte.com /hotbytes/ 

Our know/rtdg ;ab/ SC$1 Te<hn/C)111~ w/11 sQI~ illlYour SGI prob'-n.1S....&Ul1i!nlftlllildl14 
maf Uftra SCSI Cases Custom Teflon Internal 

\1 . l r fh.11 l.. ot ill• l- •o ll bl'lff 

Utnct"" 
•Ito l ou Ot tm°""""0.1J 

-.---.c=.....-- r.. 11 1 1 o.. ) l!.>f tl J 1U t. ,41 1.t\'\ 

_,, 
rrom · 

"'',_. S59 ....... (. .~ 
four modJ.l .itV4f hb• wnh opt onet fl ~t ltD 
P.lk. Th trill •t th., finie~1 tlffm..U!Ol'l IJV•fablti, 
they u SC5' ,,fob~' ~f\d irnJHCITT! tttl-.JbHhy 
~fru. 

• 'mt'°f Ptrf0tm111X.o 
• Tes C.bte tnte91lr1,_,,,, 

h off'>: • lll"!l""'-'<""*""" -l.M'9" fUTU Flbot\ 

$39 .oo:!~~~ 
• lttm HIY\Y26Geuor- YAro. St)iti in Slcdt

• 
Teflon 90 Ohm Extemaf Cables " n,.. ~'(rt ,11 J ~· r ,,w ~ • offer1 e 

• ITrpO.t< ICSla.<-· 
• Lcu!:ncn;HUtoP~O..~lrMr.1" 

·~ll'clliem<·I.'» ?<<~Qu>Jry 
ft.r.n-s . Donf'l ra · ,.,,.,,.$159 
·.. lloy.JA1"'1•f.><:50M;,r ~6.t •UI o!C!l401 ?.'soperJt O"I 

lo"'n411 tr tl'TIJ=Crl (tbl~ p.1<k.f9.t ld,~ly 
,..n('d ,~, fTl{t1in!J "'0ll0d, t t-l.HhH.J~e 

t-5 Pn ln tem.J I CJ~M. ~l.Cfl1 or siod. 1om l to 
1~ K:Y dt-1'1Cei Pt'' c t>~ VI~ cot1 Jh.o mike 
Cus.1om 48 pn and SO ptn Combnatlon (~Ci th.i t 
•low yw tet Vil' ,.,,,,C7.VdJNf1on11 iwkJ.t- crlf:J'v • Sbltntn:.lcMtn • Cd:J(QM;im. • r r'\ U~r• SC"S I C,,b'e Ptobft-tTd 

crive l -1SCSI : c;:.·;;~ 90 Oom · ~·d•r>C• l>\H(f> - -.,. ......,r 

<:,:~,<:;.~: ,.~~Ing , ~wt ~~o..,, SS9 
Active Digital
SCSI Repeater 

Tht' µ )r .: .... -.t.11 3 .l •. i ~..! !I U.:.o. •• 

witch I Repeater , . t1 p l~ Pror-r.d CO'r.ector Wnh Gold <Mt>m 
&tt nn 

.~., ·• °"""1n1Co!Tp.Aa .Bmm Ultra SCSf Cables 
•9""'°"'""'°""""""2C011>-Un I ~I 

f.t.:O..in • fMtCf ~to!'m~• 
lrom. ~2 lAa.¥c0i9Uf~.Y.Cf • iC1 Colbll'lntGgrtf'f

$599 :~•t~lO<~l.1?' PMls ,Nolrx>O lmo:l'UntO.I• 

- Diagnostic Adapters I -~ • t.tw lh'm\l'e 1(51:
W,..· Gtodc<~ $109 •T~~~'1\\lt>Q"" L\."91J 
•&:l<llSOpntr>dl31>" From: •Oo..bieG<:OdlO.J' f\.fto:ltonnoao« 
~~~ , •DU;ra.tichdat<n • 'l!<kf111tf ll«< 

Offers • 1 <kllbJC ~I on 
tOt' "'I df1i:"tco ,,cl'd 
Stiown "Ai tf'I 0Dt..Ot'lal 6.!v 
Coolc< "lNl'«f. 

llOT SWAP 

,.,.,,., $139 .......,... 
• f,ieddiler-'ISC9t,.... 

• fu<.< ICSI ~ P>obl""' 
. ,,.,,.. , ·DoutlosC>hm~~'°*l 

• ~'llTf'fffit'lr.ltlOo.\fd~f\m1tllOcc1 
• U "Ji F~ Ptrkr'n\l~ fC( ~C.a(wiMh~ 

• ~~lli os • JO.r GddCOO'.><h 

OEM SCSI Repeater 
11 ~w lmcqr.uc SC'.11 P.Nh o

\I)~ •6CI po DrM! to SO Ou< 
• !ll lln Ort.~ ta 9'.11\n ICC 
(J'JlSW'O<<h.'C ..N'TCMI 

Granite Cables Are The Best Because They're Engineered Right 
'~'" N>d .l! C N\'if'l9 pr d:iems 

mHclop rt v.01\(. 1heGrWt• S(.SI 

R~i11CI will l• 11 w6'l Df~oiJ to fit 111Aidf. 

''>i<-> .Fe< ~ UU• \lhlt c.it<b 
•Al.Uptrnv..thJ»tbM 
l.ermn.ttKT'J t»h i.n for'~ to so 
""""'"'_., '""'~· 

Gt.at-..U CJb(~ \'l.tfO ck·dQntd tit Sell Enigit'tfff~ ( () 

be tm- P,." f" , ' On 1~ , . r.~ 1 • t , (vt'i')"thlnQ 
.4hou1 lhttm """'4"\ btUtf ptrfcrm...-.c• Amt htgrtf" 
fl.":) .JbiU1)'· Qur <ki1QO iffCOfpo(A1C~ Jn Hdtnh'f 

shit>~ hll orcne< V"lot Atl: l'Kt,..ltd9 and flt"Qut« 
ll11k\ t rOM nci'4" L.119" f•r11tt l!"&di .)tt im.," tJ 
on \lll c.Jbleito or~C<'1 thtmfrom nouc i>nd nohc. 
hicry utile ""°1JXif'ttlo" l 0 1r-.6<.-tor ~ "'1,. 
)'<hJA:l"OWt1 it~r•Hny JJ1opcu )1. 'litJ.&hovut 
m«e 1 on '1 \ \Jf'I c.M:io. 6.dd to th-1 ou1 lm~tJ · 

.;rnce n-t.ltd'lnQ 1edlnlqut'1 &"ld you.,,,.,~ rr:on oi 
wh11 mtJc.c,.V1 mt U{Sfl ('; 

'=!_I comput.cr ex h1kJ~u"' 

SCSI Cable Tester - LED Readout 
fhi,Oi~1t.-1I ~ c.~ tit.. f t• \1 .. , um trn •I pop.r 
I.tr c .. blf\ 1fv~ foe 11pN1t., \hm1 n•1 ll unrtlllllb 
q:>ct ~lu11 &..tt•r111uw.rf'd la1 fUt\)'U\JI .,-,, . 
wh,..flyuu n\"lf(ttl 
flu• mndft, 10 

1hd0\fl 110""1 

• SO pnlDC 
• .S,O pnC•WltCftt.• 
• 68 pnt ttnO 

On/Inc Catolog ot.. 1vww,.rc.>Jpro.com Th SCSI So/u t 1011 C m pan 3101 Whlpplo Rd. Unloo Gty, CA. 94587 Ph: 51l>-471 ·6442 fax 510-471·6267 

Managing Multiple Servers? 

Think MasterConsole for Rock-Solid Control 
Save Time, Space, & Money 
MoslerConsole is the premierkVA\ switch, engi· 
neered to prnvide complete, reliable conlTol of oO 
your systems fram asingle keyboard. monitor, and 
mouse. It improvesoperooons and eliminates the 
cost and clutter of unnece~ry peripherals to SO\le 

you time, SIX!Ce and money. 

Hardware & Software Independent 
Mosler(onsale's unique lechnologyenables flawless 
control of 2 to 64 computers in any combiootion of 

3Ie:Raritan 

Raritan Computer Inc. el. 732-764-8886 
400 Cottontail l one Fa 732-764-8887 
Somerset, NJ 08873 

E-moil soles@roriton.com hHp://www.roriton .com 

PCs, h\ocs, ond )urts, running any operating 
system or opplicotioo software.Thousands 
already re~ on /i\oster(onsole.So canyou! 
Formore 'nformoNon roll 
800-RCl-8090 ext. 71 

·we tried otltei piod!Krs but they were flat.avt 
l/rlltMYJble. Afoster(o11sa/eis rork-so.(id.• 

Rid JorgellS() ri 
Alrmager, lrifom10t/on Systems 
PrecQf 

ISO 9Dll1Cumal 

Entor HotBYTEs No. 139 at http://www.byte.com/hotbytes/ 

http://www.byte.com/hotbytes
http:hHp://www.roriton.com
mailto:soles@roriton.com
http://www.byte.com/hotbytes


Add - In Boards • Communications 

Video Frame Grabbers 
The VF<l5t2·81s a multJ· eawred IJ.-Oh per1ormance Industrial f1ame grat>ller. 
• Mach ovision. interntt publlslling. robotics. rnicroscop'f, medical lmagifl!I 
• 5 2 x 512 resohrtion, 256 grey scale l!!vels. LlfT. overlay 
• External rig.Je r, EXllll p el clO(k,opllol\lll square pixels 
• NTSC &. PAL v eo input/O\Jtl>\lt. gonlockable, high Sir gain 
• Ftee r.uy of Q\•or 100 lmag! processing rootines 

histograms convolutions. edge detections, etc. 
VFG5t2·8 {grey scare capture) .. . .... . ...... . .. .$39.S 
VIDEO GALA {Color vhJeo on your VGA monlWI . S49S 
HRT512·8 {groy seal! captur~ and vidoo output, 

res.e<ircll orade sin ratio) . . . . . . . . . . . .... .$995 
L.----~ 

High Res Ted mologies. Inc. 
lodl Support 416-497-6493 

Sales: 801>-288-2207 
Fax: 416-497·t630 

e·m 	 : hrt~planetee r.corn 

HotBytos No. 121 

WITH THE NEW BL1700 
C·program1111~ controller. Ideal for 
machine control, embedded contro~ 
i nd OEM •ppllcatlons. Digit.I and 
1nalog i'lpuu lnttrfau with 1 v1riety 
of sensors. Ptrform rul-tl me 
multitasking and fl~ting point math. 
Allows controller networking via 
RS-232/Rs-485. 
• 32 digital 1/0 expands to 288 
• 10 AID Inputs 
• 4 full-duplH serial ports 
• LCD and expansion bus ports 
• Flash EPROM to 512k 

.. 

" 

8vldll' TI1ecompill1f c.11 

TH L1700 
Coofcg urotions from 

!122 
Z-Wortd's Dynamic c•software 
development synem indlldts1n 
lntegnted editor, compiler,and 
dtbuggtr. Your design ~is 
simplffied and )'CM!rdevtlopment 
time is fast 

To ordtr 1 development kit 
or receive a FREE c1t1log, c1ll: 
1.888.362.3387 

( USAal>Cl~Mf.1 1 

Visit our web site at: 
http:Jwww.zworldcom 

J900 Spafford Slffet 

DaYlo.CAH61,USA 

Ph:• 530.757,J7J7 

Fax1 • 530.753 .5141 


IO'ATIOfl II CO IROt EC llOLOG 

Data Acquisition 

@QAQfi1ssAQ 
2,90 Baring Drive. San Jose. CA 95131 

1-800-888-8884 
HotBytos No. 119 

Low Cost AID and Scope Card 
a 
'"' CompuScope 	 0 

0 "3 .....LITE . ::J' 
0 

i7• 40 MS/s AJD Card • '"' ;; 
• 2 Input Channels 	 Ill .... 
• Free GageScope Software 
• Extensive Software Drivers 

1-800-567-GAGE 
www.gage-applied.com 

From oul!l1~ 11>o US contl!Q. Toi (514) 633·7'1-47 Fax: (514) 633-0no 

GaGa 
Gage Applle<I Sciences Inc. 
, 233 Shei:>urne Road. So!lo 400 
South Bu-hrg:on VT 05403 
Fax: 800·i60·8411 

HotBytos No. 123 HotBytes No. 120 

DlGITAL.' N L 
ro11 	 MJCROSl'AR 

LABORATORIES}' 

'ONDI l'IONI ·c; 
• 16-bit data acq ui , i1ion 

• Progr;immable filtering_ 

• \ ide cut-off range 

• 4MB onboard buffer 

• 8 simultaneous inputs 

• D SYI.Ab. Lal VrEW 

• HP VEE. et 

FEBHUAR't 199 8 BYH I 4 7 

http:www.gage-applied.com
http:Jwww.zworldcom
http:USAal>Cl~Mf.11
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Data Acquisit ion • Desktops 

1998 Instrumentation Catalogue 
The ational Instruments 1998 Catalogue fe<iwrcs hundreds 

of products for computer-ba ed mea uremcnl .ind 
automation. Some of the new products i" the 1998 

Catalogu includ our new PCI line of PCl-bas xJ modular 
instwmcntation product , the lat I ver ion of LabVIEW 

gr.iphic.11 programming soitware, and our IMAQ imaging 
a"d analysis o{tware and hardware. 

National Instruments 
6504 Bridge Point Pari:wa)I Au.stin, Tcxa 78730 


(5 12) 71M·Ol 00 (800) 433·3488 (U.S. and Canada) 

Fax : (5 12 ) 794·1W1 1 


E-mail : lnfo6natinsl.com WWW: http;//www.natinst.com 


HotBytes No. 122 

Industrial Rackmount Computers 

INDUSTRIAL PC SYSTEMS SOLUTION: 
Stngle Boaru Compulr; r& 486 - Penll11n Pro 
P:lss.ve Backpla.ne 3-slol - 20·sl01 
Walt Moun\119" R.:11:kmoun1 Chass.is 
418i16 Pons Switch Bo~ (PCIKBIMOU$O) 
AC PS 90 - 260V, DC rs +12Vl+2.4V/·48V 

ACISYSTEMS 

Wo&tcim Regoo: 1.a00·983·11 77 Fa 1-650-428·0866 
en•1crn Region: c.aoo~G·2243 Fax: 1-61 7·938·8037 

HotBytes No. 12 6 

industrial PC Power Supp1v 

a 85- 26SVAC, -48VDC, 


+24VDC, + 12VDC input 

• 70W- 3SOW output 
• 60KHz PWM control IC 
• O- SS°C operating 
• MTBF > 20 years 

ICP ACQUIRE INC. 
CALL: 1-650-967-7168 
FAX: 1-650-967-5492 

Hot Bytes No. 131 

5.5"x5.9~x3.4• 

l 4 8 BYl E H BRUAl\Y 199 8 

Industrial Computers • Multimedia/CD-ROM 

SINGLE BOARD COMPUTERS PRINTERS 
..Penbum and Penslum Pro SSCs 
eMMX Processor Support 
eOnboartl wieo and SCSI mOdelS 
•8 and 14 slCN 1$.AIPCI beck?anes 

eRack Mount colorInkjet printer 

.easypaper & conlrols acoesa 
eHP 600 senes lnlqe1 pm!ef 

enclosure avsilabk! 

RACK MOUNT TFT LCD DISPLAYS 
. 12 1 • Ach\'O M al ttx color TFT display 

. Dra1Yer, Panel, & 1 rack unit models 

. Equlvalem VM!WlnQOf a 14" CRT 

.SOOx600 resolution. 262t< colors 

REC:ORTEC, INC. 
1290 Lawrence S1:1 11on Roa<1 
Sunnyvale . Cali forni a 94 089·2220 
Pl\: 408·734·1290 Fax: 408-734·21'10 

Call for our Rack Mount PC 
Product catalog 

1 886-RECORTEC 
http://www.recortec.com 

email: info@recortoc.com 
~-·~J• .......«'«~ i'f' 

Hot Bytes No. 124 

Don't get 
boxed in! 

Vert ical 
Integrat ion 

• h "icJu sl trial PC Eno l oour-o~ 

R c k • '" yt1t•n"' "' 
A O k fTlOUn t A c c:c'.n t >t Ort s 


A o o k.mo \ 1nt Drive '"' nc..:IO• ur ~
is the answer! 
A Ch.H~d nt N .... 1 O •d t;;i f u .1 r h't ("I 
Pow ft r ... y ,. 1u ,r'\ :.. 

• l nduK t r 1 I 1-• S ::i! / A X Pow r 3\J p pU.,$Call us and 
r>r wno eoo 2~6 0207 r A>< : 1 7~ ~~ 836

find out (mnlt: l ntoO ~ li~f.com lntomot: htto•// WWV1f," li JJfU.C<;n l 

why! Poot~I : 1 ~0 L.('h"-9 SlrflOt #105 9pa' . f'-fevl)().O 8"-& 3 1 

HotBytes No. 128 

HotBytes No. 129 

http:lntoO~li~f.com
http:Chass.is
http:Backpla.ne
http:P:lss.ve
http:http;//www.natinst.com
http:lnfo6natinsl.com
http:gr.iphic.11


Networking 

Remote Access environment alows remote users wllh a~ to 
oorporale LAN resouroe or IOcal users with connections to remo_1e 
worl<groops or Internet. MOX.A Temlinal Server and Ml.illport senal 
board provldo yoo with the besl and altemelive solu1 one. 

10..tAMOICA 
CICI~J~"" 
A l 1Y'lt:/T•tll'l11 1W 

tfa w11 
M~ ' \port ,s.o..,, 

• · ~'!*d -:>C<t• - ~&o8Kbps • ~ spoc<l =zf port:i • ~1:11 6K t>',.4 
• £ 1p1'1~lll'ly - 8 00 ~~ PJ«S • Sooo='/ t<t1lqinllCl1 •lllllP •• tn 5 ;,.i 
• Om111" :- aH -01> O.S • £'1$/ so •11·•u19i0i - Fli$l1 ROI/, 
• AFl·232 lib•r1 lo1\\Wl2 Sl)l( • User A.ultoUDC8IO'I A"' ~In~ 

FU.C IUS 

www.moxa.com 
U • W.,,. ()r.w ~· ~t • CA'>Qn 
r .. IQl l l)A W .4 ~.. )t i 1M A441 
t"-'l ~ b)W•r.au :oon 

HotBytos No. 130 

BilG and Expensive."____...lldt~lm 

WHO SAYS?? 

"•••All Network Monitors are 

Obviously 
They haven't 
heard••• 

POCKETWatc• 

Palmtop Protocol Analyzer 

Puts the Power of 

LANWatcli 

in the aim ofyou Eiallll.d 

for under $1,500! ! ! 

HotBytes No. 133 

HotBytes No. 132 

Programmable Hardware • Storage 

•Easy to program in Borland/ 
Microsoft CIC++ 

\\'t l\lve 20 . a11 Cost 1&- ti.t Co11roO!n> 
...,1hAOC . OAC.sol!nold dr<111rs, rally, PC· 
I 04, PC PllCU LCO. DSP rn 011o n CG · rol 
10 Ul\RTs 10() llOs. Cus tomer 1>na1 d~ 
Oesl gn. Sal'! lime UHi fr>Ollll'/, 

• 2 3)2 t A-Core". 
• 36'xl3' A-£11g lne~ 1TERN• AM018US.5(). L' O:s, 112-lxt ADC INC. 
• 3UAR s. 31lmers, 2 PW I, Bat.RTC 
• Cllbrury. !Mvtloomem :mca 

HotByles No. 127 

216 F StrMI, Sit. 104, 
Da.i!, CA 95616, USA 
Tel: 91~758·0180 " Fax:916-758·0181 !]" 

CTlem@nelcom.com 
!hllp· / / www lem com 

CD-Recorders 
from CONSAN- U.c bat high-Md In~ 
for all your masl stonig.i nttds. 

CI>R • OISK • TAPE • OPnCAL • RAIO 

from Yamaha 

4X2X6-fint tver /DE IHTERFACE In a CDRW. 

4X RECORD 2X WRll'I 6X READ 
This Is the muhl-fwxtlon drive10'l'w bffn 
waJdngfor. Cal/ TODAY for Gftruslvo prk1r!gt 

1-800-221-6732 

HotBytes No. 125 

;; 
"0 
3 ..... 
[ 
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~ 
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THE BUYER'S MART isauruquo 
cl<lssifiod socttori ori:ian12ed by 
product cate901)1 10 help readers 
locate suppliers. Ads may have inquiry 
numbers to aid readers requesting 
loformetion from advertisers. 
AD FORMAT: Each ad will be 
designed and typeset by BYTE Do 
NOTsend logos°' camera-reedy 
ar1work. Advertisers should furnish 

BAR CODE 

Bar Code Headquarters 
• Complete Bar Code Readers from $299 

• Portable Bar Code Readers from $759 

• Laser Gun Readers from SS49 

• Cordless ScaM ers from S595 

• Two way RF Termln.al • S1 095 

• Ber Code Laooling Soltware fo r 

Wil\dows · $295 DOS Version • 5279 

• Ber Code Fools for Windows/Mac · $1 99 
• Direct from Manufactu rer 

Worthington Data Solutions 
800-345-4220 

Phone: 408-458-9938 • Fax: 408-458·9964 

In UK cil ll 0800 393 2 13 


In France call 0800 90 65 47 

In Germany call 0130 81 50 84 


Rest of Europo call 353 1 6614 566 

Website: •11ww.b11rc-0doh<1.com 

ar Code Products 
• Bar Code Reader Packages 
• Laser Scanner Packages 
• Portable Bar Code Readers 
• Bar Code Printing Software 
• Bar Code Labeling Software 
• Lasers, CCOs, Wands & Printers 
• Complete Une of Accessories 

30-0ay Monoy Back Guarantee 

Lif limo Toll -Fre Support 


1 5 Years ln Bus1110 s 

.tost Items Shippu(I Same Day 


American Microsystems, Ltd. 
2100 AG~ Pam.·..-, • fu~ To""' T~O 

00-648-4452
www.AMLTD.com 

Phona 817·571-9015 • r.ax 817·685-11232 
21!l0 Rogol Porl<way • Eula••. TCXM 76040 

HotBYTEs No. 382 

CAD/CAM 

HotBYTEs No. 381 

1 50 BYTE FEBR UARY 1998 

BUYER'S MA RT 

A DIRECTORY OF PRODUCTS AND SERVICES 

typew rittenoopy. 2"x11h;"ad <ipproximill llly 2 months prior to issuo RATES 
can includ hoodline (23 chara<:ters date.. For example: Nov mbe< issue (January 1998)
mllllimum), descriptive teXI (300 closes on September t 5. Send yOUJ ~l''.t 1 •• 
characters ie the maximum recom copy end payment to: 

i. ruo 3\l'ott E.t rw 12' ,~to ? 4• 1M:O 
mended) plus company name. E B U'l't:R S , RT. 

$960 $945 S930 $910 S815 address- telephone and fax number. BYTE magazine. 1Phoenix ii Lane. 
2"x2 S/a~ ad has more space for Peterborough, NH 03458. Fo< more 2·x2'J." 

descriptive text (850 charactera is nformation please cell Mark Stone $1.920 $1 .890 $t ,860 $t ,825 $t ,630 
the maximum recommended). in BYTE sales at 603-9?'1 ·2533 or 
DEADLINE: Ad copy is due FAX· 603·924·?583 

CD-ROM 

CD- RO S 
l\ln-IS.ccm 3Hi~itOCA>d<t ~l 

\.cn>-=m'Xr1~ 
0

A't\1'A--T((v.t'JS..i:at" ~:.. 32«.S~ Sdxr\ 
Uh\IX Omlo s A 1 0.rw ~ Cll"1 '27511 
~JU:. Ott 9&i'&'J lt, UuuX$tf\tl 01·...tt DD 

Uh\IX1o-.loo• . . . . SI. I)) 
l~HOS<! '7l 60lP )' IWut 

P '"l.::r'O'~"l!''.:!r~.fo>«v• ,.,.,.,, W•O.»<>~i)) 
SlllKl>nh • . $30.i))

Dl111'$<- ~u 1t1t"n.>:u1 u t....:•l"'J \1Jt\ll:il 
Wotm.J s.tf't 'Te>t4 t Vc(orr_o I . . . • S:J',.1,.t)l 

C" 11n 11•-»)llWI ...,,,,..«• ...O l~I" 
\\~muttr locl>YO'.IJ1TA12 ~'>l 

(r-t-'/f')~ .UI ONO U r.n UcJ ttrur t l t"l'W 
ll'o~mu1tt3 . . ...... ?! 
Wo~·~=~,.:,,...,driq1-~ '!<1t1 1!1'.' ~n.;t

rrrt"':t• Slurrow OOS'/1 11 \\C . Os.?t!-l~ · .,.,. , II>.(( 
W()().llf !er LflUX • 100-. \6;f1COf<W IU1GlJ I '", Ml[( $9'l •)l 
Vls"'IS.t l: Too'.s . . .. . . SS:-~l 
L11!!1S-llXA!ltt-~1 ....,& 1t1""' f ~(>I 

\\';n•ll• Co.Mfl Ste. . . $l5.)l 
~J!"IQ1tl :, Vlt't')t~ J 1. N u(>(tl 

p,. la lOn ' ..... , S.::.O>J o.... i?J) :t-llznn.')>o,.,,,,,. _, "'211. l'"l&\o, 

p~~~~ : rrcutt~U:t\t·.e: n•~~~rJ~>~ 
r'ICf~l<C JLCc.t r-etf) .11S«l <IO'C(flnTnJ :-.::~r Q.tfN.;r c l 

fm>t0'2:!1 I !OJ !t0.!{1 3 IYUm\ll 
'" C·1.-: • ·;/l· !<t-~tJ MC. lllSA 6 AMCX 
,., .,..,., .·.~·{1-~~(h 


W1b O.rtst:"""' .,11m1ole.ccm E•'f'i> c•:4'1l::f1·"'9'~ 


111 fo.\ fagic 11o/io u ttw1· 9 "·~· ••" Al w:>H 

HotBYTEs No. 389 

DATA RECOVERY 

We Can Save It! 
All Platforms • All Stor:igc Devices 

Propriotory le<:l'ln!Qucs so advanced \\'B 

rescue data others simply abandon. 

DRIVESAVERS 
Restoring data since 1985 
1 -800-440 -1904 

41 5·883·4232 

HotBYTEs No. 392 

The l eader In Data Recovery 
• 	 Eirporb" !l .. vir lusll)• 111-ery cpur;1nn.J ~'{lltcm 

& mod1n ~mgci dttvi:le. 
• 	 Emetgency servl:l9& • tlh Q.Js ans....1lleo 

2• ho u,. n d;ry. C.. lor a FREE 00~11 11 '1.bon r 

/\. D r 
Mpls • LA• DC • London • Tokyo • Stuttgart 

I ·800·872·2599 • www.onlTock.com 


HotBYTEs No. 388 

Don't pev tt1ou1H1nds c l Doll81'$I Oownlo"d our 

DO·IT·YOURSELF 

Data Recovery Solrnare 


TIRAMISU. 
r1 ttp ,1.~.v1•.w. 1 o t.e:'Ye')''°" 


Emu' Q.1 1g_ rocal(()· Oco""~Wt\'O.CX>m 


The Virtual Data Recovery Company 

HotBYTEs No. 395 

Enter Hol'BYTE num 

· ·• •••••COLO - Add 1 

DATA RECOVERY 

Dato Recovery Service 
Frcm ono o l Eurcpo·$ gQ:SJ d.!:k ttrrll) m i1nurncl l#9fS 

• u hO()f. 7 day "°'\no 
• O~ltt f)(c<r>pn)· rasrc<od a"d '"''""dd 
• SSA ~ Pi>Oi y 
• Uoflx. noke 

call now: "44(0)170'5 U3283 or (0)374 136170 
On·llne lnlorma1i on: www.xyratex.com 

Xyratex 

HotBYTEs No. 393 

EDUCATION 

AMERICAN INSTITUTE 

FOR COMPUTER SCIENCES 

• Earn B.S. and M.S. in Computer Science 

• DISTANCE EDUCATION 

• O~ oriented B.S. program 

• Nelv COUl'Ses In Java, Networidng. HTML. 

MIS Md more 

• Approved by ffi()(O than 275 companies 

• FOllOYl'S ACM/lEEE guidelines 

• Thousands of Slud ents throughout U.S. 

For a free catalog 1·800· 767-AJCS or 

http://www.alcs.edu 

~catd~Wt~: Wmil ~ol Urtn~cm(~ 

GEOGRAPHICAL SYSTEMS 

A R E A ? 
CIRCUMFERENCE? 
LENGTH? 
Measuring any object in pl an 
pholo, grap hic · made easy. 

SuperPlanimeter™ 
't'l \Yw . Ar i s t o . cle 

HotBYTEs No. 401 

GRAPHICS 

GrophiC from Scientific Endeavors 


Stunning scientific graphics 

ht1p://www.sciend.com 

C. Fortran. VB libraries 

HotBYTEs No. 398 

t www.byt . om /hotby1 I 

http:ht1p://www.sciend.com
http:http://www.alcs.edu
http:www.xyratex.com
http:www.onlTock.com
http:www.AMLTD.com
http:�11ww.b11rc-0doh<1.com
http:Termln.al


MART 
PROGRAMMERS' TOOLS 

Hlgh·Speed xBASE Engine... 
FQt C, c-.VB, o.:pn1 and J.ll•a progranur.ef8. 0&1 
m . ~use1 CCfnpa!Jblllty wllll FoxP10, Cllppe and 
dBltSE file~ . CodeBIU<! is po11nl:io bolwocn DOS. 
Vndo<Yi . UNIX Inc one! 0$121lt'Oude& urllmillld 
cllen~'6er.-er , AcUyeX cootrO!s & ual repo<I wnter• 

FREE 30 day t&st drive! 
Coll Sequiter Software Inc. for dcµo1ls 
or visit v' on the ~b ot www.Miqvitflf.com 

Phone 403 4;17-2->IO FAX 40H:l8·2999 

HotBYTEs No. 387 

SECURITY 

THE ULTIMATE SOFTWARE SECURITY 
• STOPOOPV - ~Of>I• 0<9I' oJOIOCk>r 
• STOPVIE'll ~ ·•~ 
• umn.rrr ~ - .1,.,,0 
• OOS.Vf- 1) ~r . ~~OS'2.ww;<1 
• I.~ T.. . In "" M-:.tld"'1, C04lOM Pro lecl>O'\ 

S."'1'1M>' Da ~ I.Im Rf?1>11"""' 
RM\Mt Al.i1Nn~. Coo:::urt9fl1 V ' Lmtut-m•°"' p.'OdU<U ~ • "'  ""'>;>ttlkn 

8 1 Co Pu r Sys 1 s , In • 
"10!; >W11t1'1<' ..one s,,_s;.-n~ 1.1020006 

IOtr1 fff· ~1111 • I •tm:• •lO rtn ·109>I • f.t.X; 31 114!0 ·~ 
f~lUll : bDiOtct..c.s...urn• WO l/ www.tbc:s.ccm 

HotBYTEs No. 383 

VT Protect 
SECURE SOFTWARE LICENSING 

FOR PIRAC Y PREVENTION! 
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ITALY, FRANCE, SPAIN, 
PORTUGAL. SCAAOINAVIA 
Zena Coup~. Am;tnd; Blaskc:tt 
A-Z lnttrnati<inal Sales ltd. 
70 01ulk form Road 
London llW 1SAN. Enqland 
Tel : ,44 111 21143171 
FAX: t44 1111843174 

Eman11cla Ctibgnc:tti 

C'mOnuelu·z@,.•tudoo.lr 

A-Z 1n1ema1 (1,1n;il Sales ltd. 

8P\8J.esBqiiom 

l!~u.l~,t 
1M0oChanlonit l1t1r1tt 
~i3lto)f506313B9 
f*·3~ (OJ~·s0,631368 

UNITED'KIN6DOMJ BENEWX' 
J~ithan~ 
~'mi:V111w-t111ti6om 
;. . :\71~56781 
J;>arkn.Slflrit . 
u.r 1t~'' ,ii.s61ao· 

TkCMCGtaw~H i ll C00111anit$ · 


-3~oor.-ttst 
londo1~ tX4SR 

•En~nlf 
FAX: •44 1714956734 

~cb1J_l5(11g@1n<'gr.tw-hlll.cum 

AD\IERTlSINGPRODUCTION 
'AdVc(l~slng/J'roducrlon 
FAX: 003-924-7507 
MvtrtlsJng Production Manager: 
Unda Ruhi 603-92~SI 
l11'1hrOmc9111wotill l ,~ll\ 

SM,lorAd><ertlslng.Prod11r:tiofl 
Oo<irdinator: 
Lyda Clarl 003.92..:.2S4s 
lctarkOml'!lraw-hll.com. 
~tll!UtislngProduction 
OJordlnoto~: 
Kami Clll<Y GOH24-2557 
kdllcyCmtgl)iw-hllLcllm 
Smior~rotionsOlottllnator: 
llsaJo St ner&Ol-924-2$<!0 
lf!;1jO@nit'!)laW•hlll..com1 

Athot1tiJi11g Orophics Monogtt: 
Susan Klngsbuly603-92•·2501 
sucklng...,l.'!lraw-hlUAlOlll 

MARK IN AND PlAN IN 
Mork<'ting O/tf(tor. 
MaryOO';tc 781-eeG-6283 
fAX:781-860-G3Q7 
mary_do)'Je0rTl(9f!IW-~llltom 
MortC'.l lnlorme1tlon'Ma~r; 
Edwardfldding 781-860-0344 
fAX: 781-81l1Hl822 
fleldlng@rll(oraw-.hlll.COlll 
Me11ket lnfonnotfon Coonl{ne11or. 
Dylan DiG~gcl!io. 781-860-6267 
FAX: ntJ.1160-6822 
dl9rcgor@fll(lg~hlll.cQm 
AilistcintMe1ni9ii:·Yt0dc:Show5 
andS,,«iolE~tS\ 
Ma Nl!ilkam 781-860-6378 
FAX:1at-8fi0:6'.!01 
a11cllbm@nil'g~hll.com 

ftfortrtlngisotes tnfomiotion' · 
ASSOf/atc: · 
SUSDn·Montton 603"92.4-26180 
smilnlton@mt11raw-tll ll.oont 
FAX:6Ql·92+260z 
Mar~~tl(lg ~Coorlllnator· 
Katc:Woodho~ 181•~63&1 
FAX: 781-860·6)07 • 
woodh11US@m~raw-hlll.aiqr 

5UBSCRIPTIO 
Custom~Stcvi~ 
u..s. 1-eocr.232"2983 
Omldc U.S. +-1 ·&09-426-7876 

f-wo ~ws~l>St;;iptfotl 
U.S.1-800·257-9402 
Ou151deu.S. :~1-609·42S..5526' 
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For more information on companies.covered in articles in this issue, 
enterthe HotBYTEs number in the HotBYTEs form on the BYTE Web FREE Product Information Service: 
site at http:f/www.byte.com/hotbytes/. Page numbers refer to the 
first page of the article in which the company appears . " www.byte.com/hotbytes/ 

HOT DYTE:S 0 . PAGE 0 . H01flYll!.S '10 PAOn 110. HOlOYT(S'NC), l'.i.GCNO H0T8YTliS '0 . P.i.GE NO 

.orlV: 24A D a 
10~ )W.13 Ow.lnll'ics 4IJIS19102t A!W!l Suluru-e 15~ 1068 Ouillllrn 112Di»Saill S1'iWT1s 41lSl6 

L 1078 000i:nl1d;~J~IO!ll) 131Ao!1 -WiS 11 1180 Oesl:9;JO:n fed'tnaov1 155 
~~-5 11Adcnwil -401$3 Oullor. Sy;IEmS qllfSl6o~eamav .WIS 1 

Wr.W: an~ lt!w1u1 TTAltunredMero Du.il>!s 62 01;,i1it £qilpm .WIS3. 10lC R 
980 le«mllk 155AIM~ 40S 16 1055 Oi~lroric 4llS 19 1045 R:Alo.nrd 40IS 19 
1037 ~e~np 4fAS19/¢$USA Oo'phn t·£er0011P.ct .Srll1lom ICllC2"' 10&3 R:lia-4 Stihaire '16 
1030, ltbl! ~ntnci 4 .81.100Alv.c 1a~og 24 10i.:! Drag:11 S)'!!>! ms I~ 998 Rf11 Hal &tlwarn 1&5 
1084Am;qimt IAm(lJtnr 40IS It ~\1~1 24 E 

An:m CuumurlC.!bros 1CllC MDr.;gnr-9 COiT'Qul ir S'r.tllll'll 62 s 
Ap~l1 BetU1 I 118'&a ll<tllrist:n 411lS16 Sanlilrq 2MOlS3F
Ap!ISG0100 ~Al 1065. .llamn 112 &lllJlllllS/gll! Ele:tront 40iS 11028 Fao:il!a-.e.rom 106 1086.A1b01 Sr:ftwdro ·ea111 1 rransa:llcr.sntre~~:c~lon 104C 1087988 AIX~dl ljS sco 24 1059 row.art Sy~ms 40S l9 Vcll;r~ ll}IC

~81 ~ si~s 43 s~c qlJIS161084 fuj ts11 Clm~lll! 1 Pro!l:Ci! 11 2 1053 Uo;pso· 4CfS 19Arustll ·Com;tJt~ DIS 1I Sea~le Soltll"are 881LA 1« 1lme11:a 1074 lll tr.'S1lh 24. 131. 8811A 1AT&T 17 1068. Sm~le lecho;li)jy 112. 121 G lll~r.llB,1' WIAl 1070All ili>i ndo!1&1 Tl 
989 Gatb rr ~ 985 lllu Tilt 155 Slurp Bi.tttrcats 77997 Altadtnllb! 155 

Galr.l'a/ 2iKXl n 986 llitA> 2l'OO 1~ 9114 S~anl!ltJ l~rs 155Aim 2~ 
1052 TheGw1>1 lir.Up 40\S 19 1078 jml1 131 Slr#Ell~1D<itS 17979 iW Canptn~t Tl. 155 

llem~us 41JIS 7 976 lrubG"J 155AOlSJ m3 SWltB ~-v\:JP'reol 40S19 B Qirr111 S(Jiwaro SBX~ 1 ~ur:la 55 Sprert.v.i1a e81A18.1 ~'el•lm 77. 11l4C 1008 Geolt« 4l.llS 19 ~\:loeda (Lamus IA1t!lm) 17 996 SPSS \5511M6 8111 Ch~Trelroilgy .WIS 19 &!111/!00 100( >kto:m Semcrodu:IITT 4()S 7 &Jn Mr. rosystoo-.s 81992 81u Sky Sitware 155 1080 Gn Far.&Vtlre ~1$ 19 IJJtrNa1niln]lh DptJ:a' ~:Ol•mlln~ 11!1 SlmStlt 51 &1ll'f1d tllarmll!IW Bl 11M9 srr ~Ii'•!!'? ~DIS 19 M,1;.t 24 ~:<! 24999 S:xT011 ln111~1t~ 155 Gga\a!<> ll>lC 11M8 S',/rctt m< .WIS 19 N8$l!t!Jloilq,- HHllA 1 995 Gilli! 155 
81oza~Canmll'.icallms Syst;ms l()lC 1068 llCS 40IS 19 T1078 Gddffi 8aN ~llf.fl'() 131 

l:urnnlhta 40S :) 1025 Ta'aliln 12581J3t.e-,; Oblicts B&lA 1 H 983 faiij!fl 155f;ll·~e.-lll8lonhr1EmJl lri!iWlt; 6.9c Hairmm lallltalcrllS 91 raw·g 40lS 11lC/o'rll 2·1CtllR~ 89 l107 lh1Men.Pac'lard 7l 12!1 1031 fuarWareSoful~ 106~ IOI;(; B91032 Cs'llr~ Te:hn;lo;y 41lS 19 
H1~oa:11 Sa'1NJ11! llfllA 1 3!:«n n1082 . ulJ~ l'!ctruJolJC.i 46Cct ~DIS3 I 1024 118Cfi Solnlir< 125Dlitm Oau 24 0IBM Bl. 121 1083 Tri·Sat: C~UllJ 43 n1027 Ch~onl lt(lln\HJorol 106 llll l!tltolly l01 
l~FC n u1D67 Qm~e ~IS 19 1039 O'rretIJ 4()t'; 19
It™ SID!a;e S-,sterns i7. 1 2.155CtlMs 4DIS 16 UGAID 891023 O;enfbi1Jlf1 125Q,\\!lm 

U11t1illrlPlm lDlKOptl oo ll>lC O·~:I; BBKA Ilnlamulloo Ml11itai!B 881/A 1 
Cl'lCO S',f.llrirrG IOIC vO!l!! rCoRTT1J nc1'iom Tlii lo1111 cc SaflM!!Q 8&Llil 
Cm< 24 ~KS E-9pIHRIA 4-0IS 3 
CMOTochroi-:qy 24 1026 \90 1301029 lriSfrnt.111 Tedu11Jo~ :iraCrapn 11 
Co~rcalD S:ltll'a1e ~16 1050 \\le• ~t;llltrelltl 4r.IS 19liml M.62. 40!~3 Plfami.lrit lr.ihn~07f 40SIB
Cooros SSN~ I Yb?a Jechn~~e:s 47 lm;me12 89 987 Phlt~ IAclllnC'!:mpU? ng 155 

1044 ()Jin re .WIS 19 w1075 lmtrPa'Jlm!u!JJo•n 131 Pl'lltSalim 8iiMI m Oimraq !lcmplOlr 15 1GIC 1072. \\\ul!in D.gl!al 112lll!ll?OI 11 Plrr.adll S,ts16.1\S n
CrotpnMil 4CIS 16 10731&~1 ·!003 1022 Piirw II"'·fJl!d~ 155
Car-Sla!6 WlAl 991 Y,\nll1ir?C! ~lacrls 155 

984 Pn>,:om 155JCo:oo:lic 2~ x1082 llilra:ll S11lltl'.S 43.li1"3Soh 81
Coiri 24 t.'lii< Z4 

1077 l\l1ltrllU~1 131J~O'Met~ 1114CQ?anu l t<I Tl z1056 PP·C'.m 40Sl!IK1000 rtos.tlic 155 
981 Pt1mirh 5~ 1002 Ill Crounurlq LP. 15515()993 1a~ltWdlB 

IS ~~pe>r an"ti In th At'llom:ilional edlllon. NA po~8ppo~r onl1nrhG Nori!>~ 911'1.on.C;n:1 K~ea appe&1 only"' tl>t Rascllarc•clilion. 

1S4 !'l'H FE6RUA RY 19U 

C)1i1 62 

http:911'1.on


Hardware 

This month, we check out Mitsubishi's new mini-notebook, Pentium JI workstations, 
translation software, updated Linux software, and remote-access software. 

PREVIEW 

Mitsub1s h 1 Amity CN 

$1995 

Enter HotBYTEs 
Ho. 976. 

Mitsubishi Electronics 
America 
Cypress.CA 
888·445·5250 
714·220·2500 
http://www.mi1subishi.com 

Little Problems TripUp aUttle Notebook 

Since last year's announcement of the Toshiba Libretto aub
nolebook, vendorsrouefing Hitachi, Nimantice, and MilNlilhi 

have raced to provide higher·powered micro·laplopa. Powered 
by a 133·MHz Pentium processor, the $1 995 Miteubiahi Amity 
CN fits between the 120-MHz Pentium MMX LJbretto ?OCT and 
Nimantiea' 160·MHzPentium MMX Persona T-160. 

The AmityCN can accommodate from 16 to 48 MB of eystem 
RAM and a 1.2·GB hllld drive. Weighing a litlle over 2~ pounds, 
the oojt measures 9.S lnchea wide by 6 . 7 inches deep by 1.34 
inches tall. Its keyboard la well sized;each key ia spaced 16 mll
llmetani apart, making touch-typirlg bearable. 

The system la not perfect, howevet.Take its pointing stick,which 
sits flu8h against the keyboard and is dlfficullto maneuverwithout 
hitting the keys next toiL I had toconnectaetandard PC/2mouae 
to continue using the system, not a good aituatloD for worting on.. .." the road. Ialso found the 7.6-inch puaiYe- matrix colordilpleyto be 
blotchy in areas. 

Idid like 11B extemallithlurn..on batterypack. which adds731. hounl 
of life,weighs about 1l5 pounds, anddoublea aa acarrying handle. 
Itdoesn't come standard,howeYer; you1have to shelout$383 for 
thl8 feature and $3oo+ for a CD·ROM drive. An extemal floppy 
drive ships with the system. 

Thia could be the perfect !raveling companion, bot problems 
with the pointing stick and screen are minuses for road waniors. 

-Mldlelle~ 

Laptops 

The Joy of Portable 
Computing 

CO\tPAO'S PRIS<\AIO 1660 HAS ALL IHC 

features of a high-end laptop with 
new enhancements to make por· 
table computing more pleasant. A 
modification called 8-hour Oisq
Play plays audio COs withou tstart
lng the whole system, and with its 
built-in bass boost. the $4199 sys

tem doubles as a potent CO Walk
manor boombox. ifnttd be.Synap
tics' enhanced touchpad lets you 
move on-screen windows with only 
a fi nger tap on the toudipad, no 
buttons are needed. and has an 
adjustable toudl threshold. The Pre
sa no 1660 has a200-MHz Pentium 
MMX (upgradable to 233 MHz), a 
20x CD·ROMdri11e, 126-bitgraph
ics with 2 1Bof11ideomemory,a 56
Kbps modem, a USS port, and up to 
96 MB ofSDRAM.This gives the sys
tem power to go with Its new 
usabili ty features. 
ColllllCl: Compaq Computer, 
Ho11sto11, TX, 800-345-15 I8 
or 7 13-370-0670: 
http:/o'ww1v.co111paq.co111. 
Enter HotBYTEs No. 977. 

Mov111 ' un Up 
to Wind w CE 2.0 

THE VELO 500, Pli111PS' 1All:ST Wmoows 
CE machine, is unchanged in form 
factor, keyboard, and all outward 
physical characteristics from the 
Velo 1. lnkrnally. the device now 
suppons Windows CE 2.0, and the 
on-board 19.2-Khps modem has 
been upgraded to 28.8 Kbps. The 
CPU now runs at 75 MHz. The Velo 
500 accepts a miniature add -In 

module for expanding RAM and 
ports a 240- by 640-pillel, 4-bit 

gray-scale screen. It has no PC Card 
slot but has ('Xpansion cap<1bilitics 
for RAM and ROM. It also has aV-

module slot for wireless modems or 
aVGA monitor. It will cost S699 in 
8-MB configurations and S839 
with 16MB. 
Contact: Philips Mobile 
Comp11ting Group, S1m11yvale, 
CA, 888-367-8356 or 
408-523-2800; 
/Jtrp:l/w1urv.p/Jilips.com. 
Enter HotBYTEs No. 987. 

r-- - ---- -- - -

\ Printers 

Bringing Yet Mur 
o the Table 

THE lAHST LEXMAR K0PTAA MOllO· 

chrome laser printers.. the Optra S 
1620, a 16-ppm primer, and the 24
ppm Optra S2420. bring new net
working, pape-r-handling. and print 
capabilities to the printer family's 

FE BRUA RY 1 9 9 8 BYTE 155 
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What ' s New Hardware 

table. Both printers arc: ra ed at 
1200 by 1200 true dpi. Options 
include 200-, 250-, and 2000-sheet 
drawers for paper handling.As an 
option, you can get 10/100Basc-1X 
Ethernet adapters. The printers 
include Po tScriptand PCL6emu
lation for compatibi li y with most 
software. Th Optra S 2420 has a 
treet price of S1899,and the 1620 

Sone of S999. 
Contact: Lexmark 
lntemational, Lexi11gto11, KY, 
800- 39-6275 or 
606-232-2000; 
hup:/fwwrv.le:onark..c;om. 
Enter HotBYTEs No. 980. 

Brainy and Brawny 

HEAV'f·OlllY lllOUSTRJAI. PRl tHrRS 00 I OT 

need to be big, dumb brutes that 
only a mechanic can diagnose and 

repair. Printronix' 900-line-per
minutc f>roline PS209 ($7995) linc
matrix printer with he company's 
PrintNet network interface card has 
its own IP address and Web page. 
Thus, with he correct password and 
Web address, you can chc ·k on a 
printer'sstatusand remotely check 
for mechaniC<J I failures. 
Contact: Pri11tronix1 

Irvine, CA, 714-86 -1900; 
IJttp:l/www.pri11tronix.com. 
Enter HotBYTEs No. 981. 

H rdw r S lution 
for Soft 1Jarc Probl ms 

TH£ ~ICR0 2000Coo\JRIOPl ($60) IS.\ 
half-height, 8-bitlSA-or EISA- slot 
add-in card that you install in your 
286, 366. 486, or Pentium system 

1 56 B lE FEBRUARY 1999 

to repair yc:ar 2000 incompatibili 
ties.. It has anon-board battery and 
clock, which Micro 2000 laims are 
good for JO years ofprotection.The 
Centurion works with IBM-com
patible motherboa rds. As a hard 
ware solution, it is resistant to bugs 
and v1ruscs eau ed by oftware 
installation. 
Co11t11ct: Micro ZUOO, 
Gle11dnle, CA, 800- 64-800 
or 1 -547-011" · 
http://w1vw.111icro2000.co111. 
Enter HotBYTEs No. 986. 

Eight- Way NT ·rv r 

A'<IL'S RAC:K- ~<OU llASH £1GHT-P~OC£ 
sor Windows NTsystem,the NX803 
(S 16,000.I. supports up o eight 
200-MHz Pentium Pro CPUs, up to 
8 GB of SDRAM, and 16 PCI slots. 
Contact: J\xil Computer. 
Concord, MA. 
978-371- 100: 
snles@axil.com; 
http://www.c1xil.com. 
Enter HotBYTEs No. 979. 

Rou h-and-Tough 
ervtrs 

THERum~11/HA($28,995) 1suo1011tv 

among the fastest Windows NT 
erverson themarket but, the man

ufactum cla im~. has nosingle point 
of fai lure. It supports the Alph a 
21164 microproccs.wr at 600 MHz 
and providc:sredundallC)' and auto
matic switch-overcapabilities with 
Octopu HA+ mirrori ng software 
from the OualixGroup.Configured 
in two side-by- ide tower or rack
mountc:d chas.sis, each unit om s 
with two motherboard with six PCI 
lots. six DIMM sockets.. and 2 MB 

of fast synchronous cache mem
ory; dual power supplies; six 4-GB 
Ul tra Wide disk drivt wi th hot
swappal>le contain r.;; dual RAID 
controllers; and dual 10/100Ethcr
nct controllers.. 
Contact: Des ration 

Techno/og)', l.em:x 1, KS; 

913-599-1900, 
http://wr11w.deskstatio11 .w 111. 
Enter HotBYTEs No. 1080. 

Sp cf Limit : 32x 

PtO NEE R Ntw MtO IA TECHlOLOGtES 

cloc it f>urc CAV 32XCD-ROM 
drive at 7300 rpm, with speeds of 
up to 4600 KBps. The Pur CAV 5'.lc 
inch half-height unit has a random 
seek time of 60 ms and a random 
access me of 70 ms. A 32x CD
ROM driV<: can improve peed per
formance for data-intensive appli
cations. loading applications and 
improving theperformance ofmul
timedia applications. 
Cont,lct: Pioneer ew Media 
Technologies, 1.011g Beach, CA, 
800-444-6784 or 
310-9 "2·2111: 
http://wwr11. pio11eerusa.com. 
Enter HotBYTEs No. 1022. 

Project Your elf Out 
of the Offic 

POLYCO <1'S r E'll llOWST1\1IO ll IP 
(S 12,999) projector extends the 
capabilities ofan overhead projec
tor to include remote participants 
with remote collaboration facul 
tic:s. AnXGA-resolution color cam
era sends color images to a remote 
site, and meeting participants can 
use the uni t 's electronic pen o 
write, draw. or erase on the projec
tor's display,Ju t as you would with 
an overhead transparency.The unit 
an read Microsoft Office 97 fi les. 

letting you load and tore presen 
tation from the ShowStation IP's 

oppy drive. The unit can host up 

to 10 sites without requiring an 
additional bridging service and sup
ports group vi deoconferencing 
systems u h as Polycc:im's Vicw
Sta tio n, which is a vi deocon
ferencing system that include · a 
Web server for remote presenta 
tions and diagnostics, setup, and 
configuration. Avoice- trac ing 
C<Jmera tracks to the person s~k
ing. The VicwStation ($5999) sup

portsauto-ISONsetupand provides 
30-fps video. 
Contact: Polyc0111, San Jose 
CA, 00-765-9266 or 
408-526-9000: 
ssaxon@11ia11ideo.co111; 
http://www.polyco111.co111. 
Enter HotBYTEs No. 984. 

Systems ·i 
-::- ... 

A Workhorse 
of a Work tation 

TttEMEDAWOt< JOOX-0 WORKSTAl lOll 
targets high-end graphics and 
data-intensive applications with 
svppor for the newest system 
technologies, which should stave: 
off ttic: ca rly on et of obsolescence. 
It is ready for Windows 96 and NT 
5.0. Tl esystem board ha support 
for DVD and USB. The system comes 
with 64 MB to 1 GB of DRAM. 
Configurations include: feature 
such as dual 300-MHz Pentium II 
procesrors,dual-channel SCSl,AGP 
support, a RAID port, and an STB 
Vtlocity 128 AGP 3-D accelerator 
with 4 MB of GRAM. Pricing starts 
at $3495. 
Contact: Ta11ge11t Computer. 
B11rli11ga111e, CA. 
6 ·o-342-93 
http:/fwww.lnnge11t.com. 
Enter HotBYTEs No. 983. 

Scanners : 

S anning Without 

Int rf rcnce 


Ml ROTrx's SCANMAKER 5 ($3000) IS 
a JG-bit 1000 by 1200 optical dpi 
l8000·dpi interpolated) color flat
bed scanner with a built-in medium 
tray that liminates dis ortion 

at http://www.byte.com/notbyulM 
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Softwa r e What's New 

whcnsc;mning slides, film, or trans
parencies. The mc:dium is canned 
inside the scanner, with no glass 
between an image: and the SCilnncr 
lens. Builtfor design professional 
ii com s with canWizard TWAIN 
scanner controller software:, OCR 
color calibration.and medium~ 
for 35-mm, 2't.-inch, or 4- by 6
lnch film; lidc: ; or 8- by 10-inch 
transparencies. 
Contact: MicroTek, Redondo 
Ben h. CA. 800-654-4160or 

10-297-5000: 
http://ivww.111icro1ckusa. om. 
Enter HotBYTEs No. 985. 

~---ttard Drives 

G t M r from Your 
Hard Drive 

IBM HARi ESSEO THECAPACllY or ITS 

denser Giant Magnetorcsist ivc 

head te chnology to build the 
Deskstar l GGP, a 16.8-GB drive 
that's built for the desktop. The: hard 
drive, wh ich costs S849, makes 
multimedia and entertainment 
applica tlons more feasible for PCs. 
IBMestimat thatthisdrivc, vhich 
has an arealdensityof2.687 billion 
bi persquare inch, issufficiC'nt for 

users to doY nload and store 8hours 
of MPEG-2 full-motion video. 
Contact: 18M StoTllge 'ystcms 
Divisin11, 011 Jose, \, 
800-426· 77 ; 
http://www.ibm.co111/storage. 

·--- Net-Working 

Build a Smart r 
Network 

G.\ozoox's DfNA.11 FIBREOw rt loop 
(FCL) area switch. which is priced 
at $12,250, wor with FCLhubs to 

build enterprise Storag Area et
works (SANs). A SAN consists of 

intelligent storage devices that are 
connect don th irown distributed 
network, and D nali providc:s thrtt: 
gigabit-speed Fibre Channel loops 
that give you increased bandwidth 
and network performanc . 
Co11tact: <Jadzoox 
Microsystems, anJosi:, CA. 

88-423- 222 or 
408- 60-4950: 
http://w1mv.g11dto<>x.e.om. 
Enter HotBYTEs No. 989. 

Ba k Up Your 
Backup Sy t m 

TUE ARK SY t rM ($8995) PROVIDES 

speedy disaster recovery and high 
availability ofdata on distributed, 
multi vendor systems. It res ide 
between your server and backup 

stems, including RAID ub.ys
tem , <:r ating multiple copies of 
data to be maintained on storage 
arrays anywhere on aWAN or LAN. 
Th uni t routes data betw en 
.servers and any CSI devices acces
sible on the networtc and supports 
Fast thernet and Tl lines. 
Contact: Ark Research, 

njose, CA. 408--60-S UO; 
info amrkres.com: 
l1ttp:l/www.arkres.co111. 
Enter HotBYTEs No. 988. 

SOFTWARE 

Web Development 

Integrated W b-Site 
Management 

WINODMICE NElWORKS' HTML-~ O 

Java-based Wc:bChallcnger delivers 
Web-site exploration, server-failure 
or low-performance alarms. con
tent verift ation, server load bal
ancing, performance measure
ments.real - timeserver-failure 
detection, and real -time cllent
usage reports.. W bChall ngcr runs 
on Windows NT 4.0 and suppor 
Web servers running on otherOSes.. 
The standard v rsion {$1800 per 
server) suits single- rrvi:r setups; 
the distributed versfon ($2WO), 
multiple: Web servers. 
Clmtact: \Vi11dDa11ce 

etworks , Ouawa, Ontario, 
Canada, 613-728-1700; 
albcrts 111i11dda11ce11et.com: 
http://u1ww. Wi11dDa11ceNet 
.com. 
Enter HotBYTEs No. 991. 

Programming 

Help for HTML 

BwE SKY S011't t\Rf'S RosoHTML 1.0 
(S4.99) is an HTML help authoring 
tool that complements Blue Sky's 
RoboHelp5.0and Microsoft's HTML 
help format. Tliis tool automates 
the process of working with HIM 
help extensions and provides sup
port for HTML extensions and Ac
tiveX controls that a gener(ll-pur
pose HTMl editor might not have. 
Contact: Blue f...'Y oftwarc, 
LaJolla, CA, 800-4 9-2356 or 

19-4S9-6J6"; 
http://www.b/11 -sf...•)'.COlll. 
Enter HotBYTEs No. 992. 

Web and Database 
Integration 

KM\'SErmRPRISE 5£11\lfll 2.0 ($3 5,000 
on Unix, $25,000forWlndows ) 
middleware resides becw nWeb
setver softwar and an c:n tc:rprise 
database, h lping developers cre
ate appl catio that work vi h 
existingenterprisesystems..Devel
ope can u e Kiva's Java and C++ 

librar to write applets or appli
cation that talk back to the server 
via llOP (using a third-party ORS 
from Iona orVisigenics) or Kiva's 
own communications protocol. The 
classesare transpor t-indepcnden 
Thus. developers can ose third
partybridge to DCOM. 
Co11 t<1ct: Kiva oft1~1rc, 

Mou11toin View CA, 
r..rn-s2 -3900, 
http://ww1v.kivasoft.co111. 
Enter HotBYTEs No. 993. 

Firewalls 

Your Own Private 
Firewall 

PCs ~RE IS " PCRSOI Al llRl:WAU IHl\f 

prot • individual PC users, worl<
group orsmall business networks 
from on-line attacks. Priced at 
$59.99 forindividual users (multi
user licenses are available), PC 
Secur monitors e-mail. Web activ
ity, FTP, and any TCP/IP lin you 
make. It alerts you when unautho
ri?ed and unwanttd applets, Ac
tlveX controls, or out idc: hackers 
invade your system or n twork. 

ontdct: So~wareB11ilders 
lntematio11nl ~\tlattta, GA. 
'00-432-0025 or 

770-541-1500: 
http://111Ww.softwarebuilders 
.com. 
Enter HotBYTEs No. 994. 

e<mti1111ed 
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What 's New ISoftware 

productsuch asGlovia 4.0 can help
Business you keep uack ofoutsourced labor 

and integrate it into cxisting flnan

An Insider's cla~manufacturlng. and customer

Outsourcing Tool sc:rvit'( operations. Priced at $2500 

to $5000 per concurrent user, 
As COMPANIES INC!lfASU40LY OEPE!IO ON Glovia runs on UnixorWindowsNT 
outsourcing to get work donc, a platforms and provides tools for 

'''''dESPANA.._ 
13 ....... 

Accent Software 
Colorado Sprill!JS, CO 
719·579·3403 
info@accentsoft.com 
http://www.ac:centsolt.com 

WordPoint 
$29.99 

Enter HotBYTEs 
H~.1021 . 

Real·Tlmeftanslation,Word by Word 
f~worlt for-:globalOOl'r!panyorbroWse many W8baltes withlan lntematlorial ff>culi Accent SOftw&e't Wofdli>01nt C(ln help 

you ~\\l(Wcfawrittenitl.notherdano~e.WordP,oint Is 
anlntelactNetnwlai.tionut!lllythatworlcawith awriety~Windowa 
~na. ltperforma tianatamautomatically, Withoutrequl~ 
in9yauto cut.puts,0t:copy. Juatpoint ye>IJ( cursor at the word'in 
qu:eetiol\and~t~aiatOf~lyequiYalentaio ml41-
tfplelanguagea. You can use ~ordPoint to tranalate between 
Englahand Hebrew, Dutdl,French, German. lta&an.and Spanish. 

WorcFofnt iauaeful1but itwon't eolvaallyOtJrproblems. l!lnrike 
ott'iiwp~·~~lafromAccent,asweDaacompetlioriauc:h 
lsT~l!angulge,WORPointwon't tral\$lttean~reaen· 
aioe~~atatl~.hiutrictlyforuseonawo~ 
baia.AJeo.ltrrrayglv&~aeveraliranalationaforan)'gl'Jen.worcl, 
lea~you to g'*'1Jwhiehon&iethenil8vant choice. This;ua,sa 
jS.aometilYMfSrnade.hardl'IG becausettie program tran81atea any 
~!bi no matter what lenae. onlytnto the present infinitive (e.g., 
tracked.or.ltaCkingia'tran&lated utofradt). 

lttiinl(WoidPolntie~~pful If~rjQb~l1'88thatyou¥iew 
an oqoufonal apreadaheet ordoc\lment<from an international 
cffl'ioe, c:doraltuatlo,'la mwhich yp'u under8tand moatof-a docu· 
ment in anott>erlanguage but ~9tuc:kon a certain word. At juat 
$2:&.89, WQrdPoinfIs a t:1aeftll utlity,but.you'• t'leed to loOkelae
whtK&fo11mCilre«imprehenaivel8nguage-tranelatlon aottware. 

-atn• Ar:roro 
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managing engineering, education, 
and consulting jobs, tracking all 
associated activities and schedul
ing billing, progress reports, and 
deliveries. 
Contact: Glovia lntemational, 
Los Angeles, CA. 
310-306-4000; 
http://wruw.glo11ia. com. 
Enter HotSYTEs No. 995. 

Making Sense 
of Your Data 

ANSV1fRTREE ($495) ISAN OOBC-<OM
pliant data-mining tool that builds 
profiles, predicts outcomes and 
trends, and uncovers patterns in 

data. It presents data in simple tree 
diagrams and color-coded charts 
and tables. It contains eight dc:ci
sion-trcc mt'thods for applications 
such asmarketresearch,directmail, 
credit scoring, quality control, and 
institutional rc:xarch. 
Co11tad: SPSS. Chicago, IL, 
800·543·2185 or 
312-329-2400; 
http://w1uw.spss.com. 
Enter HotBYTEs No. 996. 

Operating Systems 

Linux for the People 

I.mu I<. IS COllSIDERED 8Y SOMETO ll[ UNtx· 

for-geeks-with-PCs, but Red Hat 
Linux S.O (S49.9S) aims to make the 
popular OS ace55lble to the mass 
market. lhis multitasking OS runs 
on Intel, Digital Alpha, and Sun 
SPARC systems; provides simplified 
installation through a new disk
partitioning user interface:; and 
offers automatic hardware prob
ing and configuration. sound sup
port, and an interface for svstcm 
administrators. This latest release 
includesanew ClibrarycallcdGllbc 
that offers better international

-


rzation and support for threads. Red 
Hat Linux 5.0 includes configura
tion for multiple managers, graph· 
ical user-level tools, lntcmc:t audio 
broadcaster Real Audio, backup 
utility BRU, and an Xscrvcr. 
Contact: Red Hat So#ware, 
Research Triangle Park , NC. 
888-733·4281 or 
919-547-0012; 
'1ttp://wtuw.red'1at.com. 
Enter HotBYTEs No. 998. 

Telephony 

A Universal lnbox 

COMMUNIC'ATE PRo ($ 179) HAS Asirmu 
graphical interface for collecting 
and coordinating all vour messag
ing scrvi«S. Including voice mail, 
pager, fax, e-mail, contact man
agement, and lntcrnc:l phone capa
bilities. It can automatically file 
voice, e-mail. and fax messages by 
name into the contact manager, 
anrl has auto-attendant voice-mail 
features, including the ability to 
give private mcssagc:s to prese
lected incoming phone calls. It has 
a simple POP3 e-mail client and 
fax-on-demand. It supports text 
attachmtnts to outgoing pager 
messages. 
Contact: 01 Co1111111mique 
Laborator)', Mi$$iSS<1uga, 
Ontario, Ca11ada, 
905-795-2888; 
lmp://1t1tuw.O1 com.com. 
Enter HotBYTEs No. 1002. 

Dictation 

Speak Naturally 
to Microsoft \IVord 

DR,.,GON Hf!S l:XPl\NDEO ITS rAMI LY or 
CONtinuous speech programs for 

at http:llwww.byte.com/hotbY1eel 

http:llwww.byte.com/hotbY1eel
http:1ttp://wtuw.red'1at.com
http:http://w1uw.spss.com
http://wruw.glo11ia
http:http://www.ac:centsolt.com
mailto:info@accentsoft.com


Software IWhat's New 

Windows. With NaturallySpeaklng speechfor proofreading and edit
Prtferrrd Edition (S229), you can ing. It also has a text-to-speech 
dictate: directly into Microsoft and mouse-grid voice: controller 
Word.Theprogram also lc:ts mul for better controlover the mouse: 
tiple: people create their ownvoice cul"$0r. The Oc:luxe version ($695) 
flies and use thc:mon thc: samc sys has all the above capabilities, plus 
tc:m, for better accuracy in a multi a macro language:, multiple: topic. 
user setup. It can record your support, integration with hands-

Software Update 
£.uooM Pllo 4.0 {$39} WPSA8AEAS1 OF1HE IAJESTE-IMll, l~AND 
dir~d()ry: protocolsrand provi~cs an updated ir,>terfaC!e -and.an 
crihanceddlentalled·.Eilito aPro C0mm~tcr($59). Eudora.Pro 
4>.0n0wsuppc>rts IMAP4, fora~ngfllesfrom remotclodl,trons; 
LDAP. whidiSllpportsdl~orysern~: apdMIMEfHTMI!, tomm
.p0$C flTMLdocumentS'wlth.tables.. emb(dd~il so1.1nds,1ffiagCs;anit 
api>fCts, Theustt.inttfface~amovablek:on-bascdmcnuba ,1md 
atllebro~rsfmpllficsimporting files with·a.new drag~andedr.op 
lntefhCC;~d9ra llro GornW,Ctl,!~4.0 iud h<;>c groupware, ~th 
sh8rtd fot<lers and docoment•synchronlzatlon. lt· ~as a univmal 
Inboxfure.mall1volete.and f.lxco.mmuiil~tions; lnternetpag1119.1 
syndlionlzation wiffl ~ Palml?lldtAfldress Book; a11d ncwsaJKI 
conteht d'Cllvcty. Youi'Can run the application with voic.c c:Ontrol 
ba~,on IPM'sVlaVQ~p~ti~nitiontcchnol~ 
~f>htaa:tl~t'flmm,£,n.:D~.~CA. 619-S-87-1121; 
fi!lp://~)crfttnn ~I~ 
Eia~~ ·RGQ>Jrt11:1 No. ~004. 

'.c.Oiia.DMW.f ~AHO·~tiG~~f'Ofl~lNOOWS~ 
t~UlP,9~~~~~ m<Hc file nkmi$-wHllF~fftrlnfJia .~ 
t0min~le lnteda'Ce. ~(aft no si ut,a~ouSl:V lmpoit:multl• 
pie fileiand spcdfy1htir;p~en on.a·~ge'at ar\y l~tion in 
·CllrQrclDrawdocument lnaddltion,thercare owoptlon5~1inport 
!In ima!J.e :it otlginalcSlze,~scale tb( image proportlo11alty, ollsealc 
~t~outf1:lal~tainlng:~ctG'tlQa~ lmport~lm.c.Petsonal ~
c.neesand custom t®ltiarscvn ~~form'ulttpl~users,41nd the 
Pf09l'im~n1hfindlc.anim~ted6l~J$previcw~Jl'!bll[t1es.HTML 
,tifllts: cascadln Styt~_Stl,~ a~nd Netscape iayc;~1fc . . S69s 
for.thc·full version-and $249 for.the upgraded version. 
~n.tact:,, <Zo.r~t, 01t4_t41a,i([)n41rio,,,Catrada, 61-3-728-3733· 
htt,tJ.://UllJ!W.Cortl.com. 
En't# 1tfo~ Not1-()()~. 

C~1~TE 32 VEJl5'()N18; 15 A, ~~-BIT IMl'l.EMl'HTAJION OF AJm.. 
~S·l'tJ!:ll>f~accesssoft~a~ ftir remoJ,"ely n.tn"Jng applica~ons 
' I"... ~ \ • \; l '1. 1t... '/, I 

and-dOCUl'{lcntSharin .•I OW·Off~rS control OVer Jhdivl~ual or 
group.rignts·to ditil, as wtJI as pas$word protee!ion. CJl~tfc)n, 
and kcybc)ard anlhnousc IO<iking1for bettersccur'lty,ltis now pQs
siblc: toc:on.verse:o.ver modem, network ronnectlon,."orthc lntcr
ne~Whilec9.0,ducpng remo.~ntr.ol scssions~nd file tranSftrs. It 
Siarts.aiSit9for:atw,o-PCverslon;suppor1$cono~fonsbe~ecn 
WI dO\YS 9$ l'_d :Wind~NT~.O"ovcr modem, network. or the 
lnt~net;11hd supports NovCJI NetWar~ IPx/SPX. NetBIOSJ-and 
Artiso~ IANttstlo · 
~a,ft:ktiso~, Istlin., NJ, ,800·846·9'1>26 or 
9!],8·8~$.·9.4.40; h#p;J/www.ar#soft;com. 
En~r HotliY.J&,No. 1006. 

free control software DragonOic~ 
tate 3.0 Cassie (included), an active 
vocabularyofSS,000 words, and a 
noise-canceling headset. You'll 
need at feast a 133-MHz Pentium 
processor. 
Co11wet: Drago11 Systems, 
Neivto11, MA, 800-825-5893 
or 617-965-5200; 
http://www.11aturalspeceh 
.com. 
Enter HotBYTEs No. 1003. 

Remote Access 

Remote Access 
for Administrators 

NuOP I-OR W111oows ($149), FROM 

CrossTec, s remote-accesssoftwa~ 
that can reach multiple: PCson mul
tiple pla tformssimultaneously.You 
can ~motelycontrol PCswilh dial
in or Internet ae«ss on Windows 
3.x. NT,and95;00S;or0S/2.ltcan 
handle: and route traffic via TCP/IP. 
Ne1BIOS, and IPX, automatically 

translating whiche~r protocol a 
situationdemands. NetOp forWin
dows isdesigncdforhclp-desksup
port. ~mote software: loading. or 
remote configuration. 
Contact: Cross1ec, Boi:a 
Raton, FL, 800-675-0729 
orS6 1· 91-6560; 
http://tuu1w.4ctc.com. 
Enter HotBYTEs No. 1000. 

Videoconferencing 

More Scalable 
Videoconferencing 

WHILE W>EOCOllF£AEllC114G BREAKS IWl

riers bc:twc:en people, BoxTop lnter
active's iVislt aims to brtak barriers 

in vid<'oconfcrencing technologv. 
The product is St'alablr: because It 
doesn't need a reflector like other 
videoconferencing tools. Boxlop 
simply maintains adirectoryservtr 
that kteps a list of names and IP 
addresses of Msit users. You con
tact someone by querying this 
server. A black-and-white version 
is available for free: downloading at 
http://www.boxtop.com, a color 
consumer version costs $49, and 
there is also a corporate version 
with a proxy ~rvcr for operating 
within a firewall 
C<>11tact: .BoxTop lllteractive, 
Los Angeles, CA, 
310·235-3900; 
http://wwtu.boxtop.com. 
Enter HotBYTEs No. 999. 

Cross-Platform 

Standards-Based 
Interoperability 

NFS ts AUNIX ALE SYS'IEMmAr, Al.le»JG 

other things. allows NTapplications 
to run on Unix platforms. Attach
matc:'s PathWay Server NFS for 
Windows NT uses this open stan
dard to provide any NFS dient with 
access to heterogeneous file and 
print strvices located on Unix, ITT, 
VMS, Hewlett-Packard, or IBM 
mainframe: environments. The 
PathWay NFS Server costs $395, 
runs on Intel or Alpha platforms, 
and includes WebNFS.for firewall 
and TCP support. 
Colltact: Attac'1mate, 
Belle11uc, \l"'1, 
425-644-40 IO; 
http://wrvw.attaclmurte 
.com/osg. 
Enter HotBYTEs No. 997. 
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Letter End Zone Last June, we mentioned this snippet of an Associated Press news 

Item: "An odltorlal n the Iraqi government newspaper Al·Jumhuriya says that the 

lntemet... is ' the end of civilizations, cultures, Interests, and ethics! •• What else, we asked, 

Is the Internet the end of? Some responses we received were phllosophlcal : "It Is tho ond Mail 
of that age that was ruled by isolation and dogmatlc doctrines, and the beginning of a new 

ago that will be ruled by communication, reason, and the common good:' predicted P. 

DeMoss. Many other readers' responses about what the Internet has doomed were mor 

pragmatic: " Poor stod< performance for modem ~mpanies;' wrote D. Johnson. " Stamps,"Call 

Advances and Retreats 
in Computing 

phllosophlcal 

replied R. Browning. And, according to D. Fine, the Internet slgnals 

Fighting Words Our report about Ebonics and the C++ dialect 

brought a deluge of mail. Most of it the end of the " lost ln the mail" excuse and the dawn of the "lost In 

was from native c++ speake~e. Some urged us to interpl'et their thoughts for 

the general public; others wanted the server" excuse. G. S. Haber's response was both philosoph· 

their words compiled and stored for later use. A few letters came from peo· 

pJe who were outraged at the refer· lcal and pragmatic: " Sleep, breakfast. 

ence to Ebonics. Nearly an the 1 O angry correspondents used the word pro· 

lessional in descnbing themselves. quality time with my peacock 

Anticipating them. Mary Bentoo. a sell-described ·country programmer from 

Missouri" wrote: " I' ll bet )'OU get angry Elwood!' V. S. Smith's was both 

letters because you mentioned Ebonics. To me, too very word Ebonics is 

another example of what happens and poetic: "Tho Internet Is also the end of boring rainy-day lundl hoursi of quid<ly look· 

when stupid academic jargon escapes into the public. Academics, politi· 

cians. and Ing something up in an encycJopedla; of needing friends, a life, any fonm of social contact i 

reporters get to show us how pompous they can be. 

Let's not for· of watching mlndl ss TV late into the nighL ... " Many readers' predictions were blbllo· 

get p:11adigm, critical thinking. new math. excel· 

fence. and, centric. Quite a tew trumpeted the Internet as " the end of research in libraries~' Readers 

my all·time favorite, quality. I just love to hear self· 

inflated peo· differed in their opinions on the Internet's effect on cognitive science. Tho cryptically 

pie spout these words~ Dale Roberts sent in this 

report abou1 named EStew62170 predicted " The end of ignorance-the beginning of understanding!' 

lingo in Silicon Valley: "Must I use s1andard English at Safeway, where the 

clerks are now fluent in high·band· But S. Vance took the opposite view: " Intelligence-have you read some of the 'conversa· 

width frame·relay terminologies? The most unlikely place you'U encounter 
Ml(rc Abrahams is tlu: 

standard English might be in any bar lions' on dlat lines?" We end this discussion with tho words 
editor of the Ann:al of 

along San Francisco's Market Street after 4:00 p.m. weekdays. when head· Improbable Research. 
You can contact /Jimhunters line up with cell phones and of Mldlael John, In whose estimatlon the Internet is " .. . the end 
by SeJJding e-mail to 

mumble incoherently about highly technical topics. wrth dubioYs results~ marca@lmprob.c:om. 
of civilizations who cJaim the Internet Is the end of civilizations." 

.. 
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THANKS TO THE DELL INSPIRON 3000 NOTEBOOK WITH A 20DMHz PROCESSOR 

AND 64MB SDRAM, HIGH PERFORMANCE IS VERY AFFORDABLE. 


If you hink high-pe1 ormar1ce no ebooks only come at a high price. relax. Tl is 

sleek new Dell lnspiron ·3000 notebook has go il all - a 2001\i Hz P~n t ium ' 

processu1wi th1 ~X technology, 64MB SORA ~ . ancl a 2.1 GB hard drive. It also 

features a brighl 12.1 · SVGA Act ive Ma rix Display at's easy 0 11 t e eyes. ot o 

mention a 28·bil graphics ciccelera1or and stereo speake s wilh 30 Surround Sound 

and Yamaha Software Wavetable Lo furthe enhanrn your multimedia 

expenence. 'ou'll be pleasantly surprised a Lhe way 1r feels as well. 

weighing in at a lean 64 pounds.~ So i you're looking for a supre1 e 

package at an inviting price. cn ll Dell. Or visit our website. fo r <Jn 

eq rr:illy painless way to get all the sa 1sfac ion you need. 

w	12.1• SVGA Active Ma1rix TFT 
Display 

• 64MB SDRAM Memory 
• 512 B l2 PI J. •lme 8111s1 Cuch!! 
• 2.1 GB ATA Hard Drive 
• r... clular Bnv accepts 20:< Ma 

Variable CO.RO ~. 3s· F l opp-~ Driva 
lh<lth 111cludedl 01 Opunnnt nd 
L•·lun Bauery 

• t2B·bll GraphicsAccclora tor v11th 
16 M11hoo Colors :11 BOOmOI> 

• Zoom 1r1 andUSS Po• 
• Stereo Speakers with 30 

Surround Sound and Yamaha 
Software Wavetable 

• Sman ithium loo Ba11ory 
• Cardbus Ready/Fast I A 1. 1 

*Microsoft 	Office 97 Small 
Business Edition 

• Mitro!IOll Wrndows 9!l 
• M1e1oso 1lntemcl Expl~or 

*6.4 Pounds '/Touchpad 
• ExteO!lablo 1Year l i111111ld V arranty' 

* Upg1iJdc to 80!\AB SDRAM add$100. 
• U1J91Jdc lo a 4GB UlllaATA 'lard 

[)( VJ, iJdd S299 

TO ORDER TOLL·FREE 

43 ·2319 
TO ORDER ONLINE 

www.dell.com/buydell 
Mr 1~11 id11 ..9r.r1 C • Sa1 10~.-n·f.(1n- r:t 


S1,11 llp111!:iJ111 CT h• Carn1dcl,1:a' 8DO-:Z3l- 5H9 

GSA C•Jfl l d~I ,;:;s.J~f -'a76 


.!:u~-0:1de 1U l ?33 1 

www.dell.com/buydell


Common fealures: 3.5' Floppy Disk 01 i•..e Twu USBPons M1 crnsof Ollico 97 Small Business Edition ' 
plus oo ·shcll 9R McldP.e Vuus 1:1111 1•.fo:r<.soft W 1 ~lows 95 11 osoft lnto111Dl [xplo1 ~1 ·t O MS lr11olhMouso • Doll Ou10 Koy Keyboard • 3 ~·ear 
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PC COMPUTING DECLARES THE DELL DIMENSION XPS 0300 SERIES 

PRODUCT OF THE VEAR 


Alter mon hsor reviewing the PC mr111str,•'s hottest products •nilable. the expertsa PC C(ll71pmmg · \'B r~ched 

then decision he Product of the Year rs the blazing as Dell Dimension XPS 0300 PC lll'e .4. tercheckrng ou1 

a :l0&•1HzPeflt1um II processor lJased S'(Slcm1• PC Compurmg cla1mod. "I ·s iust abou t thr. fastest PC on the 

planet." ar\fl ...Dell has uecome the clear wchrioloy'( leade1• 8u t then praises ~ 1do'1 stop there Our service 

and support were loaded wi th comphmeots too ·oell also gets the riod here for unparalleled seNrcr. and 

suppo .. " and. "!Dell has become! the customer loyalty model for tile entrro iroustry.· 

Ourcustomersalso have reasons to be µass1onate about t 1is Dell Dimonsion XPS 

0300 rstem. wi th impressive features 11e64MB ol l11gh·speed 0 AM An 8~GB Ultra 

ATAhnrd c!Ii•1c. AJ1Sl BnVidi;i ·I Mn AGPVideo Card f\l>rl premium Altec lansi1'9 spca ers 

Stamog mound S2'199. So give us a call ur visi t ou rwebs ite. Because this big win for 
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It begins with a slight glazing-over of the eyes and ends with complete immobilization 
of all body parts. Brain waves fall stagnant. EKGs go idle. Some might call it an 
endless loop. But we know what It is: BYTE content overload. 

Luckity, most of our readers are acutely aware of the hazards of 

mixing BYTE and brie at an intimate gathering. They're not exactly 

fools. Over 40% of them have earned their post-graduate 

degrees. A wtiopping 91 % qualify as expert or advanced 

IT professionals. Which is why, o a regular basis, at 

least 20 people tum to the BYTE reader for his opi'lion 

on technology. And, on average, BYTE readers call 

the technology sh6ts for 853 people within their 

organizations. These are well-informed people 

who make smart, safe decisions. And luckily most 

don't risk rendemg some chip-dipping smaD-talker 

as still as a statue with too much BYTE. 


!-\ 
,_) 
ncoct host /<.novv·s: !\lot ali 

~1ues!s ~-_:an ho/cl tl7ei( B'(} I=. _. 

The prospect of a wflole new month's worth of BYTE reviews 

and articles sends shiv0(S of joy up he spines of the Technology Elite. 

It is no wonder, then, that they feel compelled to read aloud the rich, meaty 

content BYTE offers. 


So it will be a cold day in you-know-where before we compromise wt.at we put into 
our magazine for fear that some innocent party goer might accidentally seize up. Ws a chance we're willing to take. 
The average reader spends 4.2 hours with his nose tn OU'" book - and keeps it around for over 14 months for reference. 
So we're not going to fill our pages with a bunch of fluff or pointless drivel. This is $01id technology coverage. And a bit 
of gray matter shut-down isn't going to stop us from printing more of it next montti. 

\/1/p /'7cl\ / r~')f !' 0 c1c:ifti1·)c·111 1 tn ,'!;;...·, /-) -"-~: .! , -,.~;,-,1.:.-,c.,· /,-, i :')\!i!'
• • I.__. I L<_.' . ,(_ .)\::.: ,jG, . I,_, ' ._. ,1 "·' . I"·, /- -" ,,(,, . 1 I · ·~ . l /, 

/Ju! vve ·re geUinu 1/7s/cle the: /;(:,,.\~/·_., (...:-i/ t1·1,:, /e1_fi'!Oion1. E/:tr;. 

Whoo it oomes to top-of-the- ·ne rr professionals, no other magazine gets in there and 
shakes them up quite like we do. We give them Information that makes them think even more 
than usual - and the supercomputers in tl1eir noggins are already processrng overtime. 
That's why, mooth after month, BYTE is in the hands and on the minds of the people you want 
to (each. The kings of ayptography. The fathers of daughterboards. The emcees of NT. The 
Technology Elite. Buy BYTE and you're buying some intense brainpower. 

As for the potentially catatonic among us, remember, a frozen brain Is not a pretty brain. 
Cover your ears. Cover your eyes. Because BYTE covers too much for you to handle. 

BYTE magazine.

It's not tor everyone. 




You are cordially 
invited to give us a call 
for more information. 
East Coast: (614) 899-4909 

West Coast: (650) 513-6992 
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