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e-bu iness 

IS THbRE MORE 'I'O JAVA 'I'H A JOKES? 

Two yea r the inlrnrl 11 ('t ion or Jani"softwa re neall'd a wl 1irlwind or 

excitement and an cxplu ·io11 of1·0 IT!'C'-Ol'if'n ted !Jllll S . \ ' H, it all h)' /W°? 

l IBM , we thi nk .lava is worthy ol' tlw stir ii 1T1'<1ti-d. i\ n idc '<I !hat bri ngs two 

be nefi t lo businesses wishing tu hccunl<' llC',,.,,.I':" ; 011( ' i I lw prnm isc or sla nua rrls 



--------- - - --

and open onnedivity, lhe ulh ·r is subslantial ly ra ·t ... appli ·atiun J ·wJopm1·111. 

P1' rh<lp the mri-t profounrl d1anrr ·that tllf' \X•Ph ha,, hro11ght to tlw l/T world 

is U (' 11Jtur<' ol" -tandnrcl ·· . lt·- thi cnpahi lit lhat pnmit uni Cl"' a l Cl1 1111Cf' ti vity and 

ha , <1 llm cd 80-mi llio11-pl11 tn tll<' W<·h. .lava i. th · fir t la11f!uagc th at 

to t: rf>ak a diff1•n• 11 l V<' l'Sion ol" our :ilJrtwarc' !"or l '\11! 1")' dienl. Sl ' I" l'I" U llfi 1'\ll' I". 

hruw er. i\11d 1110 , ( !Jusi11l'Si' 1•fl\ irt1nmc11ts C'lilllllill a wirll' varil'l_ o!" l'Ol1ljlllli11or 

plall"orni ., Java is just ('011l 111Lll1 - c 11:-t'. 

o is 1lw idea of l 10% Pure· .lan1 " - a .la a that i · 110L ·o rru pl ·cl by l) IT !toot 

urnl 0 (\ t' support :-\wt 0 11 l11ii; i s1w.) 

Ls .lava pe1-l"ret? o. 1ot ye t. Like any rww I ·1'1111nlogy. ii 111 -e rL reli ll l' llll'nt·. 

B11t it"s milt ming limn any otlwr la nguage in l1i · t 1r uncl IBM i.. work in cr II nwk · 

it ret.d. H(•r·<·ntly. W<' 
0 

V!' c· i; whli -hed Java olution Stt1dius lo' url with dPw l(ll'c' rS l11 

cnsurP ll111t tlw !00% l\11·1· .lavll applic;.1t inns llwy 1·n· 1l1· will dPliwr lii.,·li p•·rliJl'11ta11t·t' 

Ct11Tc• 11lly, W<' hu\IC' 11111n · 111·o pl1 • wnrkint!' 11itlt tkwlop1·r,; 0 11 .luvu 1111111 111 

tlllwr <·0111pa11 -en·aLing rc·al-world <1pp li<·a1 io11 . i11 fi11<111<'<' nrn11ul'a r turi11g Hnd dis­

trihutirnl (lo na111 ·a li•w). And we·n· wurk lo ;;o lve rc·ul hu ·int !·s 

We're al ·0 <.: ri'at in !:! awa rcl -winnin <• L 1nl ;:; like \· ·ua!Age ·ofLwttrP e111d Lit.us 

Bean 1\iln r hin ·se arC' po11••rl'u l pro!!ra111111in o:r loo ls thal rm1ke ii ea ie1· for 

(1·Vt'rything l'roin intl'rarliVt' r·1 1 ·tonwr SPr i<"t' \X'i·I> · ill' · tu f·olla lion1tiv1· inlnttll'I. ). 

for Ja va (as wr-11 as <1111' or two l1;ul 1·<d'l'1•1• pun ) ul www.ihm.t·um/jma 

=::=::;:--- ·­
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Time to market. 
It's the biggest challenge every develop­

er faces. But now there's something that can 
help you conquer it. An amazing new 
framework that will enable you to develop 
your applications much, much faster than 
before. 

The Unicenter TNG Framework can 
save You Years ot Development nme. 

The TNG Framework provides an instant 
foundation for virtually any kind of application 
you need to develop. 

Unicenter TNG uses virtual reality to create a 3-D 
environment representing objects in ll1e real world. 

It provides all of the common services 
your applications will ever need. Basics like 
calendar management, object repository, and 
virus detection are just afew of the dozens 
of services that are included for free. 

1'1<01)1..."(.Th II

Sure, you could 
write your own bu 
do you have count­
less months to do it? 
And would it be as 
robUSt aS everything 
TNG can give you 
today? Not to men-
lion, it would take 
even themost gifted 
developer avery long 
time to develop some L::::==============1 

Wliy waste time? Unicenter TNG Framework can 
of the very uncom- save you countless months. 

#Of Develop Person 
Developers Time (mos.) Mos. With TNG Framework 

2-D and 3-0 
User Interface 8 40 Available Now 

Object 
Repository 12 96 Available Now 

Auto Discovery 54 Available Now 

Calendar 
__ 40 Available Now

21 Available NowVI
20 Available Now

Business 
ProcessVlews 7 42 Available Now 

15 18 270 Available Now 

583 SHIP Today 

man services the 
TNG Framework offers. Like a revolutionary 
3-D interface that incorporates virtual reality. 
And innovative Business Process Views'" that 
let users look at their systems and processes 
any way they like. 

Why spend the next five years building 
your applications from scratch, when you can 
use the Framework to get an edge on your 
competition today? 

Unicenter TNG Framework 
Provides All Your APPiications 
Wdh Cross-Platform Support 

With the TNG Software Development Kit and 
FREE TNG training programs, you 'll be able 
to develop for the broadest variety of UNIX 
and NT platforms. In fact. Unicenter TNG is 
the most open, interoperable, and scalable 
management solution available.Today, over a 

dozen companies 
are shipping the 
Unicenter TNG 
Framework with 
their systems. 
Companies like 
HP, DIGITAL, 
NCR,Tandem, 
SGI, Data 
General, SCO, 
and Fujitsu, to 
name a few. They 
ship it, so you 
don't have to. 

Unicenter TNG Is WidelY Recognized As �
The lndustrt Standard For Network �

And Svstems Management �
Unicenter TNG is the only management 
solution that has been publicly endorsed by 
virtually every major hardware and software 
company including Microsoft, Sun, SAP, Intel, 
HP, DIGITAL, Tandem, NCR, SGI, and Data 
General. Information Week summed it up 
best when it recently said "Unicenter TNG is 
a generation ahead of the competition. " 

Call 1-888-Unicenter Todar For Your �
FREE Unicenter TNG Framework, �
or Visn www.lhetramework.com. �

Call today and give yourself a free head start 
on every single application you develop. 

It just might be the compe!Hive edge 
you need. To finish fi rst, every time. 

(AOMPUTER® 
riSSOCIATES 
Software superior by design . 

�
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Reality Bytes �
We give awards to those who should make New Year's resolutions to do better. 

mr's the end of the year, :rnd 
everybody's givi ng o ur their 
annual :iward . So wh:ir rh 
heck I'm throwing my hat in . 

Welco me to th e First Annu:il Re:il ity 
Byte · Award ·. 

The bu iness pres used robe full ofarti ­
cle about coopitition a trendy idea rhat 
comperi ro rs could cooperate to rhe mu­
tual benefit of themselves and their cu ­
romer . Well, the rrend is over. T hi year 
was marked by major nastiness that had 
everything ro do with rhe quest for rornl 
dominance by companies and little t d 
with concern for their customers' inter­
ests. Hence the name of my award . I' ll 
have to think o f a good trophy; a bronzed 
8-inch flo pp)' di -k might be nice. 

The Delayed Gratification Award 
looked like a lock for Bill Gates wirh Win­
dows 97 er 98. Butthe comperiri o n wa 
riff in this arego ry, and rhe winn r 

is ... Lar ry Ell i on (Ye ·! H e fi nall y bear 
Bill at so mething!) for rhe Om le N . In 
March 7996, we ran a picture of a proro­
rypc Oracle that - llison had fl own 
to Japan to unveil. It looked grea t bur it 
was a yea r and a half before anyone could 
buy one. Honorabl e mention to 0 111 ­

purer As ·ociare fo r Jasmine, the objcct­
oriented database that yearns robe. 

The George Santayana Award for His­
torical Farce i no conte r. H ands down, 
th is award goes ro Steve Job fo r killing 
the 1.ac-clone marker. Let' see, if we 
prevent our cu ·romers from bu yi ng bet­
ter products at lower prices the y 'll 
flo ck to us, right? Commercials ro the 
contrary, thinking differentl y at Apple 
owes nothing roAlbert Einstein . 

The AOL Customer ervice Award goes 
to . .. AOL, which howed rhe mo t A 
like cu corner ervice on the Internet by 
convening to a flar-rate plan without in­
talling rhe needed infrastrucrure. To add 

insul rrorharinjury,A Lslow do1 nyour 
Imernerexpcrience furth er with con rant 
pitches fo r reditcards, pr du1.1 you don ' t 
need, and anything e lse it can rhink of. 

A usual, Microsoft was a co ntender in 
thi category, but we cou ldn·t fi nd a ny­
one in cu -romer ' ervi eat}. !SN to actu­
all y give an award ro. N exr yea r, maybe. 

Speaking of junk e-mail , T he Golden 
pam Award is already in rhe inbox at 

Cybe rPromorions. King of the broadcc1 r 
bandit it proved rhatyou can never have 
roo mu h bandwidth bur you ca n cer­
ta inly do too little of worth wirh ir. 

Wh ile we're on the lnterner, let' s give 
T he Beramax/ VH Award ro mode m 
maker U.S. Robotic and Rockwel l and 
co unrl e others for havin g n o count 
'em nvo, "6-Kbps- modem technologies. 
Will there be o ne tandard before we 
move on ro digital ub criber line (DSL) 
or I DN o r omething ooler ? Whar·s 

tie black box called a si ngle-edge car­
tridge. It' 111y way or the I-Way, says.Andy 

rove . Only time wi ll te ll how much 
damage ro th e o nce-unifi ed x86 archi ­
tecture this will cau .. e. 

Wa · there any g od news rh i yea r? 
Sure. Hat off w the Internet Engineer­

rha t? I'm getting two different answers. 
The Planned Obso lescence Award 

goes to Microsoft for maki ng Wo rd 97 
in compatible with virruall y the entire 
world's collection of Word documents. 
Wlwr wa Mi rosoft rhi11king? Ir's ince 
patchedWord 7upin an efforrro ilence 
rhe howls of di gust from u ers . Bur 
sryle ' heers are ti ll incompatible and can 
cause machine-locking ra he (reader ' 
o f rhi colu mn will rec.i ll my previous 
woe ·- rh i , curned o ur to be rhe ·ource). 

The Microchannel Award finally 
lost its home ar IBM an d moved to San 
Jo e. La a fir of hubri . Intel decided that 
it's the only microprocessor supplier in 
the world (a rnon poly' reach must 
exceed it gra p , or whac' a heaven 
for?) and locked its product in idea lir­

ing Task Force (IETF) a nd everyone who 
kepr rhe Internet running in a year in 
which it rea ll y rook off. Unlike Apple, 
Novell con eded ir was its own worsren ­
emy, nd hired new management that's 
bro ught some fre h thinking to nea rly 
everyone nerwork OS upplier. And a 
special hats off to the tens of thousands 
of developer who have taken Java and 
AcriveX by the horns , nd begun to do 
some im pressive things, de pite the hys­
rcria on both sides of this techno logy. 

ark Schltc , • or n Chief 
schi•clcCJb•a co'" 
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RACKMOUNTABLE �

SCALEABLE �

POWERFUL �

RS2 Features 

• � 19" Rackmount Chassis 

• � DMlOO Diagnostic Module 

• � 20 MB/sec Fast Wide S I Interface 

• PA Multi Processing Ready 

• � 100 Mb/sec twisted pair Ethernet 
(AUI optional) 

• � Supports up to 2GB of main mem0ty 

• � Four 64-bit SBu slots 

• � 100%Bina1y Compatibility applications 

The RS2 is a true rackmount solution. 

Integrating into your existing rackmount 

environment, the ns2 gives you ea yfront 

access to all storage component . A modular 

based 64-bit UltraSPARC™ 2 architccrure 

delivers unparalleled speed and 

performance. 2GB of memo1y gives you 

abundant on-board memo1y capacity. System 

healtl1 is verified, locally or remotely, via the 

built in diagnostic monitor, tl1e DM 100. Built 

in lOObaseT fast Ethernet, fast-wide SCSI-2 

interface with optional dual internal hard 

drives, and a host of SBus capabiUties lumdle 

multiple users and applications effortlessly. 

Finally, a tnte rackmount solution 

that b1'ings value to your Inter/Intranet 

appHcations- the fntegrix RS2 Rackmount 

UltraSPARC 2 se1·ver. 

Corporate Headquarters Beijing, P.R. China Seoul Korea 
2001 Corporate Center Drive Tel: 86- 10-6253-5305 Tel : 82-2-515-5303 

ewbury Park, Ca. 91320 USA Fax: 86- 10-6253-5306 Fax: 82-2-5 15-5302 
Tel : 800-300-8288 I 805-376- 1000 llf
Fax: 805-376-1001 integrixE-mai l: sale @integri x.com 
http://www.integrix.com 
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D �

HASP®PROTECTS MORE. 
Al I over the world,more are choosing to protect tl1ei r software against piracy. They' re protecting 

more products, on more platforms, with better protection - and selling more as a resu lt. And more of 

the.<;e developers are protecting with HASP. Why? Because HASP offers more security, more reliabil ity and 

more features than any other product on the market. HASP supports the most advanced platforms, 

including Win T, Win95, Win32 , Win 3.x, OS/2, DOS, Mac OS, EC, U IX and LA 1s. To learn more 

about how you can protect better - and sell more - call now to order your llAS P Dereloper' Kit. 

HASP Packs 
More Into Less. 
/3(1sed 011 afull-c11sto111 ASIC, 

HASPpacks the most advanced1-800-223-4277 
protection i11to thesmallest key in tbe111()r/d.

www.aks.com 
North America Aladdin Knowtecigo Systems Inc . Td. HOO 2.U-41:77. 2\l Sl1-l %7X. 212 :tk':'l<iP lb :1\l-s l'orn 
lnt' I Office Aladdln Knowledge Systems Lid. Tel: +9il 3 t·:u +')7.! .\ ';.i7·'S7% 
Germany Aladdin Germany Tel · +4') 89 f":tx ...49 89-42- ll- o. Em:1tl. 
UK Aladdin Knowledge Systems UK ltd. -+14 I 622-266, f!l.x -+'I 17·B 622·26?, f.m:t1 I; s:1Jt."S@:1..lt1 11 co.uk 
Japan Al:iddin Japa n Co. , Lid . Td ,.s 1 .. 2660-7 191. f':u .. x1 26l.0·719·1. f.m:u l l1JA1J1llll 
Benelux Aladdin Software Security Benelux B.V. i·L'I. +jl l<l MK-84 4, f:ax ..31 2-1 b-i) · l98l. Email ul 
France Aladd in France SA Td 1-.H I -ll·J'·i0·30, Fll: •3.i 141-3 - 0·3'i, F.m:tl l fnfo@2h1ddln.frThe Professfonal 's Choz·ce Russia Aladd in Software Security R.O, Ltd. +"1' OQ) fax .. Em:ill h1'.p@':tladdm.ru 

Call your local distributor now! 
I ili lHIClln R11ul1 095 92305H • COtll.ut 03 98985685 • Ctll n1 fe1• 111 010 62567359 • Czeclt litlu Oi -Ft:!5 • Denmark 3'trenUe'\ Olil 5 7316 • E1m11 lelllelcle n 02 1UO.t6l2 I Anland 10-Sysier."!S 09 8103520 • Greecr 

6156320 21482'54 • N D.le A'.'.Z ;.:;::;1 • Ponuigal A:lln:ttaeM0041'°383 
1 Singapor1 ITll:065 5666788 Alrlca 011 8S647GJ • Sp.1in Pt: HarOOVJSe 03 4.493193 • Sw!dl!n dXl .: • i.: 061 7169221 • Taiwan Ieco02 • furkl!'!' r.•kicttu 0312 0:610635 1 Yltgoshv1a lis}'li 021 6n92& 

.. .... !dE<' V ..:S 'ff,µ:'»""' d""-Cv-"...,:poric; 
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in Proceedings of SPJE, vol. �
Calmlating the ro1111d-trip �

Stop at Gateway, highly low-latency. �
3232. (See http://www.spie.org Pay Toll 
for details.) 

l enjoyed "Fiber in rhe Sky" earth orbit (GEO) satellite 
delay to a geosynchronous 

Paul Christopher 

(November Cover Story), but comes out to about 0.2.J sec­ pchristopher sed.stel.com 

I have a question; Has TCP/TP ond (the speed oflight 11p to 
been modified yet? An arricle GEO orbit and back). The 
by Jube Shiver .Jr. in the Los rest ofthe delay ifany, is i11 The New Physics
Angeles Times on October 3, terrestrial gateways- the 
J996, conrended that "e lec­ same gateways that any I enjoyed "Fiber in the Sky," 
tronic data can take as long as satetiite system must go bur there was an inaccuracy in 
half a second to trave l up and through. So, a low earth the discussion of the speed of 
down to Earth from geosta­ orbit (LEO) satellite may be at light in rhe rexr box "Physics 
tionary satell ites," slowing 0.03-second latency, a GEO I Everything. "Itwasgiven as 
commun ications berween at 0.24 second, both will GHz system appeared in 1969 "300,000 kilometers per sec­
computers, because "rhe delay have some overhead at 1/Je in Bell System TechnicalJour­ond or 187,500 miles per sec­
causes TCP to believe there is gateway. nal. Jpresented a paper ar the ond, which is L1sually rounded 
a backup in the network, While Teledesic's represen­June 1977 Radio Science ta 186,000 mile per second." 
which in turn disrupts the tatives like to imply that this Meeting at Stanford showing All the e number are OK 
electronic acknowledgment " latency problem hasn 't been the advantages of 40- and 90- except 187,500. Perhaps what 
passed between the receiving solved, the very small aper­GHz sate ll ite links . From a was meant was 186,300 miles 
and sending computers. The ture terminal (VSAT) vendors working system view point, per second. To a bir more ac­
article also cites a NASA exper­ such as Hughes have already the .Japanese have been com­ curacy, the speed of light in a 
ime min which 155-Mbps modified the TCP stacks in mercial at Ka-band for a vacuum is 299 ,792 kilometers 
commun ications over fiber­ their gateways. Tn essence, decade. They are presently per second or 186,282 miles 
optic land lin es dropped to they "spoof" the client into launching a 44-GHzspor beam per second . When traveling 
"just 10 Mbps when NASA thinking the connection is for Tokyo for which there rhrough matter, it i less. 
used a satellite communica­ !ow-latency. is no correspo nd ing ASA fi111M orgn 11 

tion network," adding that While there is yet 110 stan­program. ihm < wa.tson.ibm.com 

"satellites orbiti ng at c loser dard for modifying TCP to The 1997 Jnternationa l So­
distances to Earth can also be work over high-latency links, ciety for Optical Engineering Thank you (and other sharp­
adversely affected," contrary ifyou bought i11 toa GEO­(SPJE) Voice, Video, an d Dara eyed readers) for pointing out 
to Teledesic 's claim . I am a satellite system today, it conference includes a mil­ our attempted tampering with 
satellite supporter, bur this would bring with it a solu­limeter-wave session. The rel­ the fundamental constants of 
seems like a big hurdle ro tion to the latency problem. ative advantages and nuances physics. As an admitted physi­
jump. Have things improved -john Montgomery, West of40- and 90-G Hz links will be cist, I should have caught this 
that much since last year? Coast bureau chief discussed. Papers wiU appear long before printing. 
DeanM.Riley 

driley@hb11.ed11 

We've Been 
The main problem is with There Before 
TCP's mechanisms for ensur­�
ing that the line is alive. Congratulations on the excel ­�
There are timers all over len r "Fiber in t he Sky." The �

TCP- kernel timers that sys­broadband sate ll ites offer a lot �

tem administrators can mod­of promise . Note, howeve r �

ify, such as TCP_KEEPALNE, that Ka-band concepts were �

and timers in the protocol conceived and executed we U �
itself. These timers do assume before NASA's interest in Ka­�

that the link, although possi­band . A thorough presenta­�
bly low-bandwidth, isn't tion on a conceptual 30/20­
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-Edn11md . Dejesus, � speed in cryogenic environ›what the meaning ofa table ber Editorial), I think Sun has 
senior technical editor � ments. Perhaps this is the is in that frmneruork. ft also done a much berrer job being 

direction that full/re chips implies that the attributes open abour Java than Micro­
will take. Even so, l don’t see have to be orthogo11al to soft ha about AcriveX. Java is 

Farming the Web why the teclmicaI require- each other in some sense. I sufficiently well documented 
111e11 ts for a sealed module prefer to 111odel a table as a and well designed that several 

r read 'Farming the Web" dictate a commercial policy implementations exist. The �
(Ocrober Core) with interest ofdosing t/Je arcl1itecture. � JDK J.2 APfs provide simple ­
and believe rhat rhe technol­ Our concern remains over to-use, cro -plarform access 
ogy our company is develop­ the possibility of to tbe functionality sufficient 
ing is relevanr to the article. innovation and f ragme11 ting for implementing mosr busi­�

We have been working for the PC architecture in a � ness and home applications. 
a year on what we call Virtual senseless bid to move from AcriveX is for all practical 
Database (VDB) technology. overwhelming dominance to purposes defined by irs single 
We have bui lt the fir rcom­ total monopoly.-Mark implementation (all version 
mercial-srrength version of chlack, editor in chief for otht:r platforms that 1 
the technology and applied ir know of are based on the same �
uccessfully to recruitment � code base used for the Win­

advertising on the Web. We Object-Database dows implementation), and 
gathe::r Ii tings of job from that relie::s heavily on rheMythology
employers' Web sires and nor­ set ofentities ofone class or vaguely specified consta.ntly 
malize them inro a SQL­ The BYTE arricle "Debunking ki11d. The r ws represe11t changingscr fAf'I that make 
searcbable on-line recruit ­ Object-Database Myths" memhers ofthis set, and l up Win32. To me these dif­
ment daraba e. for dec:iil go (Ocrober)c ntain omemyth don’! look 111/Je cnlwnns in ference me. n rh r Java is 
co http://www.junglee.com/ of its O\>m. The commenr that those rows 1tJhen l am at the more open and rhar Sun and 
producrs/whitepaper.h rm I. "The RDBM mode l is ba ·ed table level. When 1move to other Java ompanies are 
A11a11d Raj11rm11a11 onsetsofrow wirhcolumn, the level ofeach entity the more de irabl e vendors ro 
Chief"Architoct,junglee Ort. and it can be seen as 2-D" coft.m111s expose some, but work with than Micro oft. 
ana11d@;1111glee.com betray a lack of understand­ not necessarily all, ofI he Thomas M. Breue/ 

ing of RDBM S theo ry. The attributes oftlJtlt instance of Sa11Jnse, A 
common percc::prion that rela­ an entity. therwise, alter›
tions are 2-D i · incorrect. A ing a table by arlrling or drop›1don ’t disagree that in year IToo Hot for Socket 7 
relarion i n-dimen ional ping col11111ns would make it ofjtwt1, 1111 has done a good 

Bemo nan lnrel "benron dic­ where11 is rhe number ofarrri­ a new kind ()f entity set. job ofkeeping its proprietary 
tating nor ju ·t processor archi­ bure · of the given relation. 1do understand the differ›platfonn open, ifyou’ll for›
tecru re but computer archi­ The authors also tare that ence between physical and give th 1t oxymoron. Or that 
tecrure as well" all you want a relational database ca nnot logical dat models; that is Microsoft hasn ’t. done that 
(Ocrober Editorial) burSock ­ contain objecrs. Ir can. The not t/Je issue. Wlhile a column over the )’ears. But I don’t 
t:t7 has to go. Afew years from domain for an attribute does need not be limited to te:>.1., think the anti re ITcommu›
now, lapping the CPU on the nor have robe limited to text temp ml, or 1111111eric vahtes, nity-or other Java-based 
motherboard just wi ll not do. or numeri value . lrcan con­ it 11111st have scalnr values. co111panies-wa11ts to 
Why not? Heat and cryogen­ rain binary l:irge objects Tha rel11tio11al model must be depe11d 0 11 S1111’sgood will 
ic . Ar room temperature the (BLObs), blueprints, maps or able to 11se thettt operators for years to come to guaran›
fa rest microproces ·or roday any complex bu ine objects. on the values in a row and tee their investment in open›
rnns at 600 MHz. Maybe we Because a relation is a logical, theta operators apply only to 11ess.-Mark Schlack, editor 
can pu hit to 2 GHz. Bur if you nor phy ical rructure for scalar values. An obiect is not in chief 
want20GHz, the CPU and sup­ data there is nothing in the scalar; it has behaviors that 
porting chips must be cooled relational model tO govern ca11 expose different parts of 
to liquid-nitrogen tempera­ how the e objects are phy i­ its intcmal s/ ructure to dif›Toothpicks, Please 
tures. To do that, you need a caUy stored. That is up to rhe ferent questioners in different 
self-conrained module. Thi vendors. There is nothi ng contexts. A scalar value is I was delighted to see yo ur 
wil l be the advanrageofSlm I. aboura relational darabase per always the same, regardless revelation concerning 4-D ;= 

E]olm Kominek � se rhat excludes objects. ofthe cont ext or q11estio11e1: images (November Improba­
jkorninek@cs.cm 11. ed11 � Randell Gre11ier -joeCelko ble). our viewing require­ ?:l 

0
;z 

0 
Waltham, MA � menr of 4000-4500 econd 

You raise a good point. Actu›� without blinking inspired me r 

"'ally, [believe people have � You can thi11k ofthe attri›Open Java roconsultwith a lawyer friend iiir;:already demonstrated 200-� butes as "dimensions" and abour porenrial liability issues. z 
0 
nMHz Intel chips running at � the rows as "vectors," but l Regarding·· Jnc.lusrry Warfare: My friend assures me that, 

more than three ti111es that � find that leads you to aslc. What's Up with That? (Ocro- were I to go blind From lack of 

1 8 BYTE JANUARY 1998 



moisture on my ey duet Pathfinder's OS, WindRiv­
not blinking I couJd find judg­ er 's VxWorks, had a mutual­
ment agai n t you, your mag­ exclu ·ion problem. Accord­
azine Mr. Pa pado pou lous, ing to the Jet Propulsion 
and the ·rate of Idaho. ven Laboratory the problem was 
though be ing foreve r sight­ caused by an application 
less, [ wou ld finally have the runn ing on the Pathfi nder. 
satisfaction of knowing I had 
profited from the application Jn "Fooling Around with the 
of electronic in everyday life . Web" (November Chao 
Chuck Bake Manor), we confused 
cfbake psc11et.co111 TweakDUN from NetPro 

orrhWest an d Parter on 
Systems Design, with 

FIXES Microsoft's Dial-Up Net­
working (D ) 1.2 upgrade. 

The Bug of the Month col­ For the record, TweakD 
umn in 0 to ber (on page 23) did not cause the problem 
impli ed that th e Mars Jerry described. 

BUILDING NETWORK APPLICATIONS 

Java Development 
What is a Java Bean, and why is it different from �
normal Java? BYTE explains what makes Beans �

specia l and how they differ from ActiveX controls, and �
also examines the latest developments in Beans. �

MANAGING DATA 

The Future of Storage 
BYTE explores the near future-spin va lve and other 
giant magnetoresistance materia ls for hard drives ­

and far future-holographic storage-of the 
technologies we'l l use to preserve our data. 

NETWORK INTEGRATION 

Internet 2 
The government and educationa l institutions are 

behind the next high-speed version of the 
Internet. Will it ever get off the ground, or will 

political wrangling ki ll it forever? 

LAB REPORTS 

Hard Drive Blowout 
NSTL puts 4.5-GB-and-up SCSI and EIDE hard 

drives through a battery of performance tests to 
see which company has the drive to succeed. 

Publish &Subscribe 
The BYTE Lab tests leading-edge software for 

publishing Web content and applications the smart 
way: TIBCO's TIS/ Rendezvous, Ta larian's 

SmartSockets, and Open Horizon's Ambrosia. 

REVIEWS 

Work Flow for the Web 
A hands-on comparison of Web-based collaboration tools, 
including Lotus TeamRoom, Instinctive eRoom,and more. 

Enter HotBYTEs No. 137 

Distinct IntelliTernr 

Free evaluation atc/tsttnct www.distinct.com 
ts cs a a 408 -366-8933 

�
Ava ilable 

separately.Scheduler 

)Jf 
Free evaluation at1sf1nct www.distinct.com 
408-366-8933 

Enter HotBYTEs No. 1 38 
at http ://www.byte.com/hotbytes/ JANUARY 1998 BYTE 19 



No endorsement can make you feel comfortable unless 
it comes from a credible source. And with one major 
corporation after another switching to Gateway 2000, 
that's exactly what you get. 

Like you, other corporate IS/IT managers needed busi­
ness computers specifically desipned to meet their needs and 
exceed their expectations. So thats precisely what we gave them. 

For starters, the E-Series desktop line meets manageability 
head-on with features like stable network-ready platforms, 
DMI compliance and LANDesk Client Manager. So your 
company can grow at its own pace. 

And no one in the industry can match the degree of 
modularity offered by Gateway IM Solo™portable computers. 
Now, not only can you switch components individually with one 
product, you can also switch components across the current 
Gateway Solo line. 

We also have a full line of servers that are among 

the industry leaders in fault-tolerance capabilities. And each server 
is equipped with components that allow for easy scaleability in 
memory and expansion in network size. So if your company 
grows from 30 employees to 3,000, now your network can too. 

Of course, our full line of workstations can grow with you 
as well. Each workstation is certified with Microsoft 
Windows NT and leading application software. And each one 
features industry-leading graphic power which provides you 
with uncompromising performance. 

The way we see it, when it comes to business computers, 
we won't stop until we're the leader. So give 
us a call, and we'll put you in touch with 
one of our sales representatives. They'll be 
happy to answer all your questions. Of 
course, you could also talk to our friends 
at Union Pacific, Ocean Spray, Hughes 

Defense Communications.. . 

(For more information on our frt!I product line, just give us a call) �



Gateway 2300 Portable • 12.1' >VGA 1Ff. >VGA Dffil or lo.3" >VGA m 
Color D1'play • lntd Pcnttumg Pro<,'>Sor with MMX™ Technology up co 2o3MH: 
• SDIVIM bpandabl< m 192MB • 15/iK Prpdmcd Btirnt Cache • 12B·Brt Graphtes 
A<celerotor w164K Colors • Up m 4GB Hard Dm'C • Modular 3.5" Oi5kctte Drive • 
Modular 7)( miolllX max CD·ROM Drive • 16·Bit Sound & Stereo 
Speakers • NiMH Banery & AC Pack or ' 12·Ccll Lithium Ion Battery & AC Pack • 
BS·Kcy Microsoft9 Windows 95 Keyboard • Carrying Case • NTSCIPAL Vid•'O Otrt 
• USB l'om & Zoomed V"rrlco • MS8 Vhndows 95 or MS Wiodows 4.0 • MS 
Works 95 or MS Office 'Ii. Small Bu•iness Ed ition plus 96 • Laplink® for 
Wmdaws & McAfec" VirusSw1 • Gateway Gold'" Set\occ and Support for 
Portable re, Prices starting at 52099 (Ouantrty 1' Busmess Lease S771mo 

NS-7000 300 Workgroup Class Server • 300MHz Pmnum" II Processor 
with 512 KCxhe (c"l<pand<ible to two processors: • Error·Che:king ond Corrccung 
Memory Subsystem with 64MB RAM • Several ltA.iD L'pgrades A\11uable • 4GB 
Ulm Wide SCSI Hmd Drive • 12XSCSI CD·RO/.\ l:':r;, and 3.5' Oiskcnc Dnve • 
3Com" 101100 Ethernet Adapter • Sovcn·llay Serm: wer Case • 325-W.m 
Supply • IO<· K.yboord & MS lmdliMouse'" • lnit::.L:-.a;er'" Server i'vlanagcmcm 
Syst<m w11h ActtvcCPR Processor Protection S3199B "'!!$ Lease '$1J71mo. 

NS·8000 300 Department Class Server• Imel 3 II Processor wnh 
512K C1chc (cxj"1ndalilc to two pr()(essurs) • Error· : .. :.. and Corrcll1ng Ml'm· 
ory Subsystem with 128MB RAM • OuKk OHS KAID Srorogc System 
with Three Chiinnel Controller • Three Hot·Swappoo.< - .?GB SCA Hud Dnws • 
12X SCSI Drive and 3.5' Di>kctte Dnve • lll·IOO Ed1ctnct Adapter 
• Thortccn·Bay Server Tower Case • Dual 365Wan Rtc"ndam Power Supplies with 
Lood'1•11c Capability • 104' K.ybo.1rJ & MS lmdl:.\lou.« • lnforM.1n.1ger Scl\'cr 
M.m:rgcmcm System ActrvcCl'R P ·essor Prvte:t: o 
ST/99 Business Lease S278/mo. 

NS·9000 200LS Enterprise Class Server • Y..1- be! .?OOMHz Penuum Pro 
Processors wrth 512K Cache (expandable 10 SIX p .;,«c:; • Error-Cht:ckmg and 
Corrcctmg Memory Subs)'>tcm with 126MB l\All.1 • Jwci< Hot·Swap (OHS) RAID 
Storage System wrth ·nirce (funnel Controller • -;-"r.:" J .?GB SCA SC:l l H.ud 

• 12X SCSICD·ROM Dnve and .1.5" D1>kcttc Dr.-:' • 3Com 10/100 Ethernet 
Aclaptc1 • Doublc·Wide Fourtccn·ll.1y Chassis • N • 1 PC\wr Supply Suboystcm with 
Tw,, Hor-l'luwibk 350·\Afm Power Supplies (upgradalo', :n 'our) • I · Kcyboord & 
MS ln1clliMoosc • WorMan.1 •r Servtr Maoagcrnc r.t Systom with Ac<ive(PR 
Processor l'rotm10n 512.999 Bus111css Lease 'S-1641111 0. 

E-1000166 LowCost Network·Ready Desktop • lnr•l 166MH: Pentium Prot:mor 
with M.\.\X lcchnology • 16MB SDRAM • 256K Prpelrncd Bur>! Cache • EV500 .W 
Screen Plo:h 15 .'v\orncor (13.9 vtcwable1 • lmegrated PC! Video vnth 2MB DRAM 
• 2GB Ultra ATA Hmd Driv< • 3.5 Diskette Drive • 16·Bit Sound 
Compatibl' Busmes.s Audio • Integrated 10/IOO Fast Ethernet • l.ow·Profilc 
Dosk:np Case • HM' Keyboard & Mouse • Microsoft Window• 95 • Desktop 
Management lmerfuce (DMI) 1.1 Compuam • lmd LANDesk" Chem Manager 3.01 
SI079 Btisiness Lease '539/mo. 

E.JllO 253 Mainstleam Network·Ready Desktop • Imel 23.lMHz Pentium II 
Pr ·cssor fcatunng MMX Tcchnology • 32MB SDRJ\M • Integrated 512K Pipelined 
Btiist Cad\C • EV700 .2B Screen Pitch 17 .11\orumr (15.9 viewable) • Am1Graphics11 

232·B1t AGP wnh 9M6 SGJ\M\ • 4GB Ultr.1 AT/\ Hard Drive • 12!24X 
CD·ROM and 3.5 Diskette Driv< • 3Com Ethcmct Adap1cr • E·Scrlcs Mid· 
Tower Case (shown w1th desktop case option) • 104' K.yboord and MS lntelliMouse 
• MS Windows 95 • (DMI) I.I Comp!'1nt • lntd l.ANOcsk Client Manager 3.01 • 
Gateway Gold Service and Support for E·Serfes PCs' 
$1999 Businc.<S Lease $73/nio. 

E·3UO 300 High Performance Network·Ready Desktop • Intel Pen rum II 
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Return Value : 

Returns list of predefined Locale constants . 

News & V iews 

Java Poison or Just PR? 
The lawyers are busy, and developers concerned, as Sun and Microsoft 

fight over Java compatibility in court. 

..--.. as Microsoft poured a poi ­
oned cup ofJava? Or has Sun 

un fa irl y singled ut one com­
..__.. peting vendor when it accu ­

e Micro ofr of deliberately misleading 
progra mmers an d fai ling ro deliver a 
compatible implementation ofJava tech­
nology in it product ? 

These questions and other were thrust 
into the spotlight when Sun filed irs law­
suit chargi ng that Micro ofr breached its 
contractual obligation ro deliver a com­
patible implementation ofJava technol ­
ogy. Microsoft' countersuitcharges that 
Sun fai led to deliver technology that pass ­
e Sun' own compatibility rest suites, has ­
n'tdelivered a publicsetoftestsuite and 
doe n't treat Micro oft the ame a oth­
er Java licensees. As the lawsuits wend 
thei r way th rough rhe U.S. legal system, 
some program mer worry that Java and 
its promise of " Write Once, Ru n Any­
where" is splintering even more inro ven­
dor-specific versions. 

Sun charges that with th e release of 
Microsoft' Internet Ex plore r: 4.0 and 
version 2.0 of the Software Development 
Kit fo r Java (SDKJ), M icro ofr modi fied 
key class libraries o f Java. T he re ult, Sun 
says, could be that developer wo uld 
unwittingly write program th ey think 
ar e cross- platfo rm but actua ll y work 
properly only with Microsoft's latest 
Java-enabled programs (e.g., !E4). Su n 
also accu e Micro oft o fnot upporting 
standa rd core Java feature uch as the 
Java N ative Interface (JNr), an AP! that 
let the Java run-time interpreter invoke 
native code. lnstead, Microsoft ships its 
own Raw N ative Interface, whi ch the 
company cla im offer bette r perfo r­
mance. Micro oft says doing o is with­
in its rights of the agreement, as is adding 
methods or fi elds to Java clas es. 

Mi crosoft's latest SDKJ does h ave 
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The Code Shows: Added Methods Can Result in Errors 

Microsoft Documentation 

Enhanced Locale Support 

The Microsoft VM includes the following enhancements to th 
intemationalization. 

getDefaultLocaleList 

BYTE-generated Applet 

impocc java.ucil . Locale; �
impocc Java.app l ec.Applec ; �
i mporc java.avc.•; �

public HyTesc excends Applee �
Locale us; �
Locale nevus; �
public void inic() ( �

us • Locale.US; �
inc leid • us . gecLCID(); �
nevus• Locale . geeLocaleFromLCID(lcid); ' �

public void paine (Graphics g) I 
g.draVScring (neYOs.coScring(), 20, 20); 

Resulting Error Message 

Jova Console ,. " 

# Applet exception: error. 1ava lang.UnsatishedlinkError. getaassContext 
java.lang.UnsatisfiedlinkError getClassContext 
at 1eva.util ResourceBundle.getlooder(Compiled Code) 
at 1ava.util.ResourceBundle.9e1Bundle(Compiled Code) 

• at 1ava.util.Locale.ge1LCID(Comptled Code) 
at 
at netscape.applet EmbeddedAppletframe.run(Compiled Code) 
alje.vaJeng Thread run(Compiled Code) 



• 

new classes, method , variables, and or h­
er components that are nor parr o f t he 
JDK J . l reference platform. Sun officials 
say the mo re troublesome of the addi ­
tions are the new public methods added 
into key Java libraries, such as gerWin ­
32Index added to java.awt.SystemColor, 
or the five new methods added to java 
.util.Locale. "Developers can unwitting­
ly u e these additions, nor rea lizing that 
their code wi ll then be non portable," says 
Carla Schroer, engineering manager re­
sponsible for Java compatibility at Sun's 
JavaSoft division. 

Microsoft officials react to such charges 
with dismay. "Sun's lawsuit is pure PR," 
says Joe Herman, prod uct manager of 
Internet Platforms at Micro oft." umer­
ous articles and reviews have aid Internet 
Explorer [4.0] is the most compatib le, 
fastest-performing browser available." 

Microsoft might be justified in feeling 
unfairly singled out. Netscape Commu­
nications has also added public methods 
to key Java class librari es and has also 
failed to offer ]NI support (though N et­
cape official say that JN!support is com­

ing). Microsoft officials object to the orig­
inal lawsu it 's charge that the company 
has fai led to support remote method 
invocation (RM[), although Microsoft 
had posted RMl to its Web site. "These a ll 
boil down to non-issues, " ·ays Herman. 
" etscape added methods, and et cape 
doesn't implement JN1 either. So what is 
the issue here? It 's one-sided. Sun is look­
ing fo r a scapegoat." Sun official di s­
agree. "There are 117 Java technology 
licensees today," say Sun's Schroer. " If 
everyone went and add ed whatever 
they wanted into Java package , irwould 
be total chaos." 

W ho is righ t ? That's for the courts to 
declare, but both vendors appear ro have 
vali d claim . You can wr ite an app let 
that is Microsoft- pecific using the new 
SOK] (see the example at left), bur 
Microsoft is hardly unique in that regard: 
At press t ime, Net cape had informa­
tion on it Web site abour how to write 
programs using some of its modified Java 
APls. ( erscape recently removed the 
Java logo from Comrnunicaror 4.04.) 

• 
The suits cou ld have a positive effect: 

increased publicity fo r Java, the impor­
ta nce of cross-platform compatibi lity, 
and the "Write Once , Ru n Anywhere" 
concept. In rhe meantime, programmers 
who want ro write portable code should 
rake care to avoid vendor-specific code. 

- Dave Andrews 

Net Use Increases in Small and Midsize Businesses 
The number of small and midsize businesses using the Internet has almost doubled in one 
year, according to a recent survey. In 1996, 25.8 percent of such businesses used the Net, 
a figure that grew to 43.1 percent in 1997, according to the sixth annual survey conduct­
ed by Arthur Andersen's Enterprise Group and National Small Business United. Additionally, 
the number of such businesses that have home pages on t he Web grew from 7 .6 percent 
to 12.6 percent in the same period. Top use for the Net: e-mail. For the Web: reaching new 
customers. - Dave Andrews 

Top Uses for the Web 
Reach new

Busiless e-mail customers
l Sell goods lReseri and services lI �Disserrinate .llPenonal e-mail .ii 

information 
Plrchase goods 

i Support global 
and services expansion 

10 20 25 30 35 40 
Percent Percent 

20 60 811 100 

Big LCDs Plentiful, but Still Pricey �
The bigge r trend in displays isn't in the 

size you ee-ir's in rhe size you don't. 
Virtuall y every major monitor manu­
factu rer i introduci ng LCDs with pan ­
els rhar march a CRT in viewable area and 
overall p erfo rmance but cut our th e 
weight, depth, and general hunger for 
desktop re a l estate that larger CRTs 
demand . True, the LCD till command 
a hefty price premium versus a compa­
rable CRT. However, a model prolif­
erate and p rices continue to drop, this 
year should mark rhe beginning ofa slow 
but sure market growth for flat panel dis­
plays on rhe desktop. 

"There are lo ts of applications rhat 
lend them elves ro LCD panels because 
of the low power consumption, excellent 
resolution and small overall footprint," 
says Lee Schugar, industry analyst wirh 
the Tech nology Directions Program at 
Gartner Group/Daraquesr (San Jose CA). 
"People involved in de ktop publishi ng, 
med ical fie lds, fina ncial, milirary, and 
many orher areas will begin to buy more 
of these new models com ing onro rhe 
scene." 

EC, Pana onic, Samsung, Mir ubishi, 
okia, Vie\\" onic, and Nimamicsare just 

a few of the vendors se ll ing thin displays. 
For exampl the okia 300XA is a 13.3­
inch edge-ro-edge display that i only 2.4 
inches thick and weighs just 10 pounds, 

and will probably sell for $2249, includ­
ing a bu ilt-in am plifier and speakers. 
IBM's new family of LCDs ranges in size 
from 14.5 to 16 .1 inches; prices range 
from $2795 ro $4595. 

Several other display ·, ranging in size 
from 13 ro 15 inches, will be on the mar­
ket. Given the ir edge-to-edge viewi ng 
area, rhese thin LCDs approach a 17-inch 
CRT in rerms of actual screen space, and 
16-inch panels approach the viewing area 
ofa 19-inch deskrop CRT monitor. Atthe 
high end, 17- to 19-inch LCD panels that 

Remote Devices Support �
Ana log/Digita l Mix �

26 
New Macs: More Power 

28 
Your Top Security Threat Is ... 

28 
What's Next for NetWare? 

32 
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______ �

lnte Gets Into the Alpha iz 
That's the number of years Intel claims it will take to make Digital's main semi­
conductor facil ity profitable, once Intel assumes control. In an attempt to settle 

a patent dispute over technology used in the Pentium processor, Intel recently agreed to 
buy Digital's semiconductor operations for $700 million, plus other considerations such 
as chip licensing fees and Intel processor discounts to Digital. Intel gets a chip facility for 
less than the estimated price tag of $2 billion needed to build a new facility. Digital sheds 
its unprofitable facility wh ile retaining ownership of the Alpha processor itself. 

is the number of years (according to reliable sources) that Intel is obligated to 
continue producing the Alpha once it takes over the plant (the deal is st ill sub­
ject to approval by the U.S. government). 

is the number of operating systems (Digital Unix) Digital says it will help port to 
Intel's forthcoming Merced processor, expected to ship in 1999. 

That's how many years Digital officials said Alpha would be part of the com­
pany's strategy back when it int roduced the chip in 1992. 
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allows viewi ng from angles of up ro al­
most 180 degrees. Analyst Schugar says 
that if consumer demand increases for 
LCDs, manufacruring output will increase 
and prices will drop more rapid ly than 
currently projected. 

- Jon Pepper 

Remote Access 
Supports 
Analog/ 
Digital Mix 
Effective remote access today 

requires support for a diverse 
mix ofanalog and digital technologies. 
The latest generation of remote access 
servers provides this capability and 
more; most can support analog, 56K, 
and ISDN over a single set of phone 
lines using modems that automatical­
ly identify the type of incoming call and 
handle it appropriately. This allows 
you to choose the re mote access 
method that best suits each situation, 
knowing that you're prepared to fie ld 
calls of any type. 

A wide range of remote access 
options is available, depending on your 
requirements and budget. Products 
that offer more room to grow gener­
ally cost more, but they often return 
the investment later when you need 
to upgrade. Arie l's Rascal RS 1000 
(see the table on page 27) typifies the 
more economical solution. The Rascal 
RS I 000 ($ 11,500) has 24 ports on rwo 
PCcardsthatpluginto an Tserverthe 
customer buys separately. At the oth­
er end of the spectrum, 3Com's Total 
Control Enterprise Network Hub 
costs about $41,500 for a 24-port ver­
sion, but it offers bener management 
and more expandability. (A 24-port 
modem card expected later this year 
will a ll ow the TC Hub to sup port 
approximately 300 pons per chassis.) 
The hub's Total Control Manager, a 
graphical utility, lets an administrator 
configure settings for individual 
modems. Products such as the Liv­
ingston Portmaster 3 ($1 7 ,300 for 24 
pons, expandable to 48 ports) and the 
Ascend Max 2024 ($1 S,420 for 24 
pons, available in 12- or 24-port ver­

Samsung's new LCD will sell for 

less than $3000. 

sell for up to $9000 will be available­
expensive but sti ll worth it for those who 
want the lower emissions or thin pro­
file. "You need the cost to be about two 
times or so of a CRT to make a dent in 
rhe CRT market," says analyst Schugar. 
Prices are currently closer to 5X right 
now, and Schugar predicts LCD prices 
won't hitrhe 3X price range compared to 
monitors with similar viewing area before 
the third quarter of 1998. That, he says, 
is an optimistic forecast. 

For now, mosr vendors are not expect­
ing to sell LCDs in high volume. Most ana­
lysts predict it will still be years before flat 
panels become more widely used with 
desktop computers, except for niche mar­
kets or those people with plenty of dis­

posable income. "The bottom line is they 
are still too expensive to rake much more 
than maybe S percent of the marker by 
the year 2000," says Ed Buckingham, an 
analy t with International Dara Corpo­
ration (Framingham, MA). 

To reduce LCD prices, some manufac­
turers are using passive-matrix technol­
ogy, which is less expensive, or shaving 
features. One example: Sharp recen tly 
announced a 12.1-inch passive-matrix 
LCD that's capable of full-motion video 
thanks to it high contrast and fast 
response time (fast for a superrwist 
nematic display). 

Another example : NEC's ne•v 14.4­
inch M ultiSync LCD 400V (about $1998) 
has almost all the features of rhe compa­
ny's o lder 14.4-inch LCD (which costs 
$2699). The 400V saves cost by eli minat­
ing NEC's Exrraview technology that 

Nokia's JOOXA weighs just 10 pounds. 



-sions) fa ll w i thin these price ranges. 
One ongoing trend with these remote Bug ofthe Month 

access servers is increased demand for 56­
K b ps commu ni ca t ions . of 

remote acce s server are promoting their 

support for 56-Kbps connections over 

analog phone Iines, especia 11 y to I mernet 
service providers who want to reduce the 

wait for rheir customers . In fact, L i v­

ingston recently announced that i t will 
merge with Lucent Technologies, p ro­
mulgator o f the K56Aex technology. As is 
often the case in the analog modem world 

as new standards emerge, however, ven­

dors are releasing prestandard p roducts 

Ascend's M ax supports analog and 

digital connections to an ISP or office. 

now, w ith promi es to upgrade at a later 

date. Two 56K modem so lution , x2 and 

K56f!ex, are available today, and t hey 
aren' t compatib le w i th each o ther. Few 

(if any) network access servers support 

both . To further complicate matters, the 
I n terna r ional Telecommun i ca t ion 

Union (ITU) i expected to finalize a new 

standard w i th in the next year that will 

replace both, rendering any non-upgrad­
able products obsolete. 

Several entirely new technologies, such 

as digital subscriber l ine (DSL), are also 

on the horizon. Most remote access serv­

ers are sofrware-upgradable and p rom­

ise to support the fina l ITU 56K sta n ­

dard, bur technologies such as DSL w i ll 

Your Call Did Not Go �
Through•. • �
Here's a cautionary tale of how 
things can break when an area 
code changes. Almost every 
major metropolitan area in the 
United States has already 
diced, or will soon dice, its area 

codes into smaller geographic zones with 
new area codes. Generally when this hap­
pens, if you dial someone who used to be in 
your area code but is now in the new area 
code, you dial only 1 Odigits (area code + 
seven digits) instead of dialing 11 digits ( 1 
+area code+ seven digits).The phone com­
panies don't require the "1 ."even though you 
are dialing a different area code, so that cus­
tomers don't think they're being charged for 
a long-distance call. 

This may not seem like a big deal, but these 
changes will be a headache for most com ­
puter users. For example, the phone dialer 
and modem control in Windows 95 auto­
matically dial a 1 before dialing a number with 
an area code. Microsoft is aware of the prob­
lem (Seattle's 206 area code was split and a 

10-digit plan instituted in November). Several 
Win 95 work-arounds have been posted, but 
these must be performed each time you dial 
a number. In Windows 9 8, you will be able 
to set dialing properties, and a new tab called 
Area Code Rules lets you program your sys­
tem to handle 1 0-digit dialing. 

The biggest flaw with most 10-digit dial­
ing plans is that they are unnecessary, 
according to Bell Atlantic officials. Dropping 
the "1 ;• government officials say, indicates 
to people that they aren't paying for a toll call. 
But officia ls at telcos say bureaucrats don't 
understand the capabilities of telephone 
backbones. "[The Department of Public 
Utilities') idea is that dialing a 1 is a toll indi­
cator, a flag tell ing you that you're paying 
long-distance rates," says Tom Desisto, exec­
utive director of state relations at Bell Atlantic. 
"But we [Bell Atlantic] have the technology 
to charge people the correct rates no mat­
ter how they dial a 

It remains to be seen what the impact of 
10-digit dialing will be, But it could also cause 
some companies enormous headaches in 
reprogramming databases, akin to Year 
2000 legacy problems. -Jason Krause 

jason. krause@byte.com 

probably require upgrade to server hard­

ware. Modular prod ucts are the mo r 

likely to upport these cutting-edge rech­
no logie a rhey become available. 

All of rhe e soluti ons assume rhat 

you're tarting fresh. I f you already have 

a remote acce s erver in place, and it uses 

separate modems or a modem pool, you 

can upgrade just the modems. A modem 
bank uch a the 3Com M P/8 !-mod em 

or MP/ 161-modem will allow you ro up­

grade on ly your modems to the latest 
technology with less co t and adminis­

trat ion ha le than replacing the entire 
installation. -Ke ith Levkoff 

Keith Levko((is a senior product analyst �
at Progressive Strategies (New York City), �

a technology assessment and �
market research firm. �

Analog/Digital Remote Servers at a Glance 
Form Factor Maximum Pricefor24 Supports analog, Typeof56K 

number of ports ports' 56K, and ISDN technology 

3Com Total Control Enterprise Chassis with cards 48 $41,500 Yes x2 
Network Hub 
800 NET 3COM; http://www.3com.com 

Livingston PortMaster3 Chassis with cards 48 $17,300 Yes K56flex 
Integrated Access Server 
800·458-9966;http:l/www.livingston.com 

Ascend Max 2024 Chassis with cards 24 $15,420 Yes K56flex 
800 ASCEN D4; http:l/www.ascend.com 

Ariel Rascal RS1000 Separate card 24 $1 1,500 Yes K56flex 
609·860-2900; (host PC provided 
http://www.ariel.com by user) 

' 1manufacturer's list price for a typical conftguration 
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Survey What's the Greatest Threat to Security? 

The Enemy Within 
Deliberate acts by 
cumnt employees 

11% 

Disasters 
9% Vendors 

3% 
Internet 

13% Fonner 
employees 

3% 
Other_ _,,__ 3% 

Consultants 
1% 

Apple Macs Get Faster and More Affordable �

Thanks to a faster system bus an d Lev­
el 2 (L2) cache, plus the new next­

generation Power PC 750 CPU, Apple's 
latest Power Macs deliver excellent per­
formance at an affordable price . 

T he Power PC 750 was formerly code­
named "G3" (for third-generation pro­
cessor), and Apple's new line of com ­
puters, the Power Mac G3, carries that 
name . The Power M ac G3 fami ly con­
sis ts of rwo desktop config uratio ns 
that rese mble the Power Mac 7500/7600 
and a min i cower. The minitower resem­
bles the Powe r Mac 8500 in capabili t ies, 
but it sports a Po wer Mac 9600-sty le, 
easy-to-service chassis. 

Th e systems come w ith 32 MB of 
indu str y-standard SDRAM, three PCI 
slots, internal and external SCSI inter­
faces, a built-in I OBase-T Ethernet inrer­
face, and ATI 30 Rage II+ accelerated 
graph ics hardware with 2 MB ofSCRAM. 
Storage peripherals include a 24x ATAPI 
CD-ROM drive, and a choice of a 4- or 
6-GB IDE drive. The hard drive platters 
rotate at 5400 rpm to im prove access 
time. An internal Io mega Zip d rive is 
ava ilable as an option. 

The Power PC 750 is a highly enhanced 
version of the PowerPC 603e's microar­
chitecture. It de livers 604e-calibre per­
formance in a low-cost design (see "First 
Look at PowerPC G3" in the April 1997 
BYTE for more information) . 

In Apple's desktop system, rhe pro­
cessor runs at ei ther 233 or 266 MHz, 
whi le in rhe min i tower it runs at 266 
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MHz. T hese systems have a 512-KB L2 Signi ficantly, a new main logic board 
cache connected to the 750's 64-bit back­ design uses revamped memory-con­
side bus, an d the cache operates at half tro ll er and !'Cl-bridge AS ICs that let the 
the processor speed (11 7 or 133 MHz). system bu s operate at 66 MHz, wh ich 

New 63 Macs Post Good Photoshop Marks 
Faster cache and system bus boost 750-based Power Mac performance. 

Arbltra ry Rotate 

Unsharp Mask 
DefauR 

Unsharp Mask 
Custom 

Gaussian Blur 

__..L,.__l_._..J 
0 1 2 3 4 5 6 7 8 

• Power Mac G3 desktop 
266·MHz 750, 512·KB L2 
cache at 133 MHz, 66·MHz 
system bus 

Power Mac 
9600/350 

Power Mac 
G3 desktop 

300·MHz 
Pentium II 

A Penllum - l 

• Power Mac 9600/350 • AST Bravo MS 6300 
350·M Hz 604e, 1-MB L2 
cache at 100 MHz, 50·MHz 
system bus 

300·MHz Pentium II , 
512-KB L2 cache at 150 
MHz, 66· MHz system bus 



boosts system throughput. The main log­
ic board also a ll ows tai lored hardware 
enhanceme nts through a "personality" 
module. 

On the desktop system, the personal­
ity modu le provide 16-bit stereo sound 
1/0 and a communications s lo t for a 
modem card; on the minitower the mod­
ule provides video capture ai1d video out­
put capabilities in addition to the sound 
1/0 and modem slor. 

BYfEmark tes t we ran on a preli mi­
nar}' 266-MHz de ktop G3 system show 
rhe PowerPC750's potential . A- the chart 
indicate , the Power Mac G3 d idn't bear 
a Power M ac 9600 equipped with a 350­
Ml-lz PowerPC 604e, but it ca me close in 
terms of raw in teger perfo rm ance. The 
G3 also decisively beat a 300-MHz Pen­
tium II in the BYTEmark tests. 

The Phoros hop 4.0 tests provide a 
better picture of each system's applica­
tion performance. The sy nthetic BYTE­
marks measu re on ly raw CPU perfor­
mance, whereas the Photoshop rests do 
a better job of exercisi ng the CPU, sec­
ondary cache bus, and system bus with ­
out emphasizi ng hard drive a nd video 
card performance. 

We rested rwo different Power M acs­
rh e Power M ac 9600 and the G3-based 
system- and a 300-MHz Penti um II-based 
PC fro m AST running Windows T 4. 
Al l three systems had 64 Ml3 of RAM to 
minimize the effect of the different hard 
driv es' performa nce. The Phorosho p 
tests were conducted with the same dis ­
play resolution and color depth (1 024 by 
768, 24-bitcolor). To min imize the influ­
ence of different video cards in each sys ­
tem, we counted only the time required 
ro complete each operat io n rather than 
also cou nting addit ional time req uired 
for th e screen to redraw. 

T he Photoshop rest indicate th at rhe 
G3's fas ter system bus (66 MHz) and L2 
cache (1 33 Hz) help the 266-MHz Pow­
er Mac G3 bear the Power Mac 9600 by a 
nose on seve ral rests . Even though rhe 
9600's 604e CPUwa running at 350 MHz, 
its in-line L2 cache bus was running at 100 
MHz, and its system bus at just 50 MHz. 

Wh e n you look at rhe botto m line, 
the Power M ac G3 is a winner in price as 
well: A 233 -MHz desktop Power Mac 
G3 costs $1999, a 266-MHzdeskrop Pow­
er M ac G3 with a Z ip drive costs $2399, 
a nd the 266- MHz mini rower mod e l 
with a Zip drive cosrs $2999. 

-Tom Thompson 

martcards Hit the Street �

W hen two large banks and two large payment companies team up to sponsor a smart ­
card program, it must be more than just a passing fad. C itibank,Chase Manhattan 

Bank, Visa, and MasterCard are jointly sponsoring the New York Smart Card Program, 
which targets the upper West Side area of New York C ity. 

Smartcards are used throughout Europe, and the 

0 , - __ technology is gaining momentum in the U.S. as well. 

' ' I ,. ­ : Ci (For more information,see "The Smartcard 

. : . . page 76.) Consumer knowledge of smartcards has 

. increased in the U.S., in part due to their use at the 
1996 summer Olympics in Atlanta.But a stumbling 

block in smartcard use has been lack of merchant involvement. By signing up more than 
600 merchants in a specific area to participate in 
a smartcard program, sponsors of the New York .P'"9!!B cmBAN<O" 
program are addressing this issue. ---::;- Clticard 

Two types of cards were issued: Citibank cus­
•: C /\ll ll _tomers received the Visa stored-value card;Chase ·-· � CffiilAM'O • ­

customers were given the Mondex electronic-cash �
product. People can load up their smartcards with �
as much as $ 500 or as little as one penny. C ustomers of other banks can also partic ipate, �
but at press time, you had to have a bank account (i.e., you couldn 't load "money" into a �
smartcard using straight cash). Participating vendors include restaurants , retail stores, �
and even some merchants that previously accepted cash only, such as dry cleaners. �

-Jannette M. Alston 

For more information on reports from Datapro, 609·764 ·0100; fax 609-764-2814; or 
a business unit of the Gartner Group, contact http://www.datapro.com. 

Adoption of NCs on Thin Ice �

Concerns ove r bandwidth, lack of 
applicarions, and the basic fact that 

nerwork computers (NCs) are not PCs 
may stymie co rporate acce ptance of 
thin cli ents. In a recent survey of 137 
senior-level IT decision makers at large, 
medium and small U.S. enterprises, ju t 

15 percenrof re pondenrssaid they plan 
to dep loy thin-client architectures in 
the next three years. 

The survey also shows that those who 
plan to deploy thin-client a rch itectures 
cite total cost of ownership and ease o f 
administration as the leading facto rs 

Reasons for Not Deploying Thin Clients 

I 

High reliance on network • •••••••••••• 
I 

Lackofapplk:ations ...........11 
Not Industry standard ........... 

Lack of Windows compatibility · ······ 
Pertonnance l• •••••• 

I 

Lack of support for standard peripberals • ••••• 

Not upgradeable .. .... I 
Soun:e: lJJna R..,,.!Ch, (650) 568-5700; 

http;tfeww.zonaresearch.oom Other · ··· I 

0 10 20 30 40 
Percent of 137 fT prvfessionals auneyed 

50 
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covered Apple on a monthly basis during most of the last 15 years,Apple Lives Despite 

I

I can attest that I am more interested than most in learning of System 
7's tardiness, or the lousy air-conditioning in some of the meeting 
rooms where discussions were held for the ill-fated IBM merger. I 

f Jim Carlton set out to definit ively list the myriad ways by which the was even willing to hear of the personality quirks of executives like 
leaders of Apple Computer totally blew the ir chances to rule the Jean-Louis Gassee. But as Carlton kept dumping his notebooks onto 

personal computer industry, then present him his laurels: He has the page, the failed projects kept piling up, and the list of characters 
done so in a manner that no one will ever challenge.A solid decade's began to resemble the telephone book (Fred Forsythe ... Ian Diery ... 
worth of world·class incompetence is unforgivingly documented in Ed Stead... Roger Heinen ... Dave Nagel .... Zzzzzzzzz) . Eventually, 
these pages, from the catastrophic failure to license the marvelous even I wound up crying for mercy. 
Macintosh operating system (even after no less a personage than A less crucial but nonetheless annoying flaw is Carlton 's clumsy 
Bill Gates wrote then-CEO John Sculley an actual business plan for insertion of himselfas a character in the saga, trumpeting occasions 
accomplishing this-in 1985!) to more mundane train wrecks like the when he interviewed Apple executives in the line of duty, or even 
doomed Pink project, the horrendous Mac Portable, asked questions at press conferences.However, he 
and the continuing execut ive incapacity to gauge is less than candid regarding the one time that his 
demand on any given model of Macintosh (invariably, reportorial efforts actually did become part of the sto­
they under-manufactured Macs that people clamored ry-when in early 1996 the Wall Street Joumalpromi· 
for and stuffed the pipel ine with turkeys). In an aston· nently-and incorrectly-reported that Sun Micro· 

ishing feat of reportage, Carlton routinely gets the systems was almost certainly going to buy Apple. As 
inside story behind literally dozens of corporate embar· a partic ipant in this premature obituary-it was even 

rassments, providing not only particulars but smoking accompanied by a touching Walt Mossberg (anoth· 
guns of culpability. er WSJ writer) eulogy for Apple-Carlton should have 

In the process, we get to know some intriguing char· been more frank about his own business blunder. 
acters, particularly those who led this once charmed On the other hand, you can't blame the author for 
company from Cupertino Camelot to the brink of bank· the final problem with Apple: The book's revelations 
ruptcy. Previous accounts had already fleshed out the have been rendered somewhat less relevant by Steve 
imperious John Sculley, but only Carlton was able to Jobs's triumphant reemergence as the company's 
get a full accounting of the reclusive, depressed Michael Spindler, would-be messiah. Though Carlton supplies a hastily written epi· 

under whose reign Apple really tanked. (Spindler, it is reported here, logue sketching recent events, it doesn't quite compensate for the 

was prone to "stress attacks" during which he would literally hide damage this development does to what passes for a dramatic arc in 

under his desk.) Carlton is also relentless in documenting the the book: how great failures brought Apple to ground. Suddenly, 
endgame under which Apple's leaders even screwed up the seem­ Apple has a new story under way, one which promises, if not neces­
ingly no·brainer task of selling the company off-even seasoned fol­ sarily a happier ending, certainly a more compelling one than the dim 
lowers of the antics in Cupertino will be amazed at how close the firm fade·out w ith Gil Amelio, the guy Jobs muscled out. Once again, 
was to selling out to IBM or AT&T. Carlton has declared that's the game over before the warbling of the 

So why, in light of the splendid reporting, is this inside story of fat lady. 

Apple such a humdrum tome? Mainly because it consistently fails to Steven Levy is a columnist for Newsweekand author of Hackers and Insanely 

go beyond the reporting. Carlton, a Wall Street Journal correspon­ Great : The Li fe and Times of Macintosh, The Computer That Changed 

dent tackl ing his first book project, is wonderful at giving us trees, Everything. 

but he doesn't really have a bead on the forest. Instead of providing 
us perspective on how any of this fits into a view he might have of the 

Management Incompetence 

Apple: The Inside Story of Intrigue, Egomania, and Business 
soul of Silicon Valley, or how Apple fits into the world at large, Carlton Blunders by Jim Carlton; Times Books; 464 pages; hardcover; ISBN, 
simply provides one painfully detailed horror story after the next, in 0·8129·2851 ·2: $27.50 
dry prose loaded w ith facts and bereft of charm. As someone who 

affecring rheir purchase decisions. Cler­
ical person nel, receprio nisrs, admi n is­
trarive assistants, low-level manager and 
superviso rs are most likely to be rhe users 
of thin cl ients, acco rdi ng to the survey, 
which was conducted by Z ona Re earch 
(Redwood City, CA), which prov ides 
In rerner-rela red ma rker re earch and 
advice . 

T he number l reason cited by those not 
plann ing to deploy rhi n clients (which 
include Windows-based terminals, N et­
PCs, J ava-base d network co mputers, 
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Window CE devices, and informarion 
appliance ) is tha t rhe device are nor PC 
(see rhe charr for mo re in formation). 

"With so much hype sur rou nding rhin 
clients, rhere may be a backlash against 
rhem," says Peter van de Graaf, direcror 
of product management for Lorus Com­
ponents, a unit of IBM rhar was ex pected 
t0 release irs fi rstjava-ba ed suite of pro­
ducriviry applicarions (code-named Kana) 
in November. "This backlash may be be­
cause people haven't een enough fu ll- fea­
tured Java applications yet." 

G reg Blatni k, vice president at Zona 
Resear h, agree rhe lack of Office-rype 
applica ti ons may be rhe ca use o f so me 
thin-client skeptici m by managers, but 
he notes that o f rho e in rhe survey plan­
ning to deploy th in cl ients, more than 70 
percent wa nt th em to be able to access 
Wind o ws applicatio ns ru nn ing o n rhe 
serve r. Says Bla tnik : "Thar ind icates 
thar rhe goa l o f comi ng up wirh a non­
Windows product rhat ki cks Microsoft 
off rhe desktop is a fu rile efforr." 

-Dave Andrews 



system 
locations 

The QN X realtime operating . 
IS found in these worldwide 

....................... �

So many applications. So many demands. How does QNX do it? 

Start with rock -sol id OS technolog y fiel d-tested for over 15 years . Add in innovative 

products like the award -winning Photon micr0Gu1• , QNX's embeddable windowing system . 

Provide a rich, robust toolset so deve lope rs hit the ground running. And keep the memory 

footprint exceptional ly small so runtime costs stay exceptionally low. 

Most important, make it all fully sca la ble . Tha t w ay, developers can deliver everything 

from web phones to factory -wide cont ro l systems-using a single OS . 

........ .................... The Leading Rea/time OS for PCs ............... �

www.qnx.com 
call 800 676-0566 ext. 1060 

Available Now: 

internet toolkit 

embeddable GUI & browser 

POSIX & Win32 APls 

embedded filesystems 

memory protect ion 

fault-tolerant networking 

distributed processing 

multilingual support 

unrivalled x86 support 

embedded OEM pricing 

QNX Software Systems ltd ., Voice : +1 613 591 · 0931 Fax : +1 613 S91 · 3579 Email: info@qnx .com 
Europe: Voice : +44(0) 1923 284800 Fax: +44 (0) 1923 285868 Emai l : QNXeurope@qnx.com 

C QNX !iohw"'re l td. 1997 . ON X, Neutrl no, and Photon microGUI are registered trademuki of QNX Sohwtre Systems ltd. All other uademarh belong to the ir res pec.t iVI!! owners. 
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Where's NetWare Headed? 
Eric Schmidt, CEO and chairman of 

Years ago in BYTE 

Compaq's LTE Lite 4/25C ran on a 25­
MHz 486SL, weighed 6.5 pounds, had an 
8.5-inch display, 209-MB hard drive, and 
a price of about $4000. Gateway's Hand· 
Book, a subnotebook, had a 7.6-inch 
screen, weighed under 3 pounds, and cost 
$1295. We reviewed Windows accelera­
tor cards from the likes of ATI Technologies, 
Diamond, and others. 

Years ago In BYTE 

Michael Barnsley and Alan Sloan's article 
revealed how fractals can be used to com­
press data. We reviewed SOL databases. 
Toshiba's T3100/20 used an 8-MHz 
80286, weighed 15 pounds, had a 720­
KB floppy disk drive, 20-M B hard drive, and 
cost about $4699 (it also required you to 
connect to AC power to run) . 

Years ago in BYTE 

Compaq's latest 
portable was an IBM 
PC-compatible that 
weighed 28 pounds. 
A basic system with 
128·KB memory and 
a new 320-KB floppy 
disk drive cost $2995. 

Years ago in BYTE 

Lots of personal computers, including 
Processor Technology's SOL computer 
that we reviewed in this issue, were still of 
the build-your-own variety. But in th is issue, 
Apple ran an ad for its new Apple II com­
puter, which cost $1298. The ad stressed 
that unl ike other microcomputers of the 
day, the Apple II was a ' ready to use com­
puter, not a kit." 

the board, discusses the technology directions 

he's setting for Novell. 

BYTE: What 's yourgreatest technology 
challenge at Novell? 
Schmidt: We need to get to the T P P 

platform a fast as we can. Historically, 
IPX took off because it was rhe fastest 
solution by ar least a facror of 5, and it 
was very easy to plug and play. Novell 
ha to replicate both of those functions 
in rhe TCP/IP world. 

BYTE: Will /PX {Novell's proprietary 
LAN protocol} go away? 
Schmidt: [NetWare will] really be 
transport-[ndependent. We have uch a 
large installed base that we'll ·hip IPX 
in a legacy mode forever. The is ue 
rea ll y i how do you get all of your 
innovation, all of your new ruff on top 
of IP .. . and it'll be truly native IP, not 
encapsulated. 

Our second main technology direc­
tion is our d[rectory service, D 
(Novel l Directory Services]. Ir' much 
more sca lable than any of it competi­
tors, and it need to become even more 
·calable and to be ros · platform. 
We're introducing .. . a version of D 
called NOS on NT. We inrend to adopt 
AD !, Microsoft's internal interface to 
Active Directory. Pare of our trategy is 
w interoperate with everybody else. 

BYTE: Microsoft has adopted a "sur­
round NetWare 'strategy. Are you going 
to take the reverse tack-surround NT? 
Schmidt: Yes, that' exactl y what we're 
going to do. Somebody ent me a mot­

to: "We don't make NT, we fix it.' ... 
I actually think the future of Novell is 
not so much as a platform company but 
rather with the services that are enabled 
on top of NT and etWare .. . If we can 
offer services that run on every plat· 
form and solve some problems like net· 
work management oftware distribu­
tion, or network incegration, or 
auditing-that category of problem­
then we become a very strategic vendor 
for those companies. 

BYTE: Won't people be interested in 
servers that are extendable, that they 
can modify, or that can be modified by 
other applications? Where does Net· 
Ware fit into that world? 
Schmidt: There's every reason to 
believe that the NetWare model can be 
the leader in the server- ide marker. 
The reason is that we have more con­
trol over performance and latency than 
the other guys do because we do not 
have a general -purpo ·e kernel. We can 
present the very be t Java engine 
because we can embed the Java engine 
in the kernel and the Unix and T peo­
ple cannot. 

We're in the addle point as a co m­
pany. The NLM [NetWare loadable 
modu le] architecture i not very strong 
anymore.Java is going to take off. The 
que tion i : what year and how fast? 
We have a kernel that's part of Moab, 
the next ver ion of et Ware. It has con­
trollable preemption and non-preemp­
tion. You can really control protocol 
latency. And it is tran port-independent 
and has full symmetric processing and 
full vLrrua1 memory. It has very little 
assembler code and is written in C. It 
has a new file system, and a Java virmal 
machine inside it. Other guys have ro 
do round-robin scheduling for Java. We 
have a real-time OS for protocols. 

BYTE: You're placing a lot ofemphasis 
on Java as your development solution. 
Schmidt: We're bening the company 
on it. 
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No t ebooks �

Four loaded-high notebooks use the new mobile Pentium chip 
to offer 233-MHz performance at killer prices. By Tom Yager 

FourTillamooks Face Off �
he cycle ofprocessor upgrades 
isn't confined to the de ktop 
world. Notebooks with the 
mobil e Pentium processor 

with MMX ("Ti ll amook") run at 233 
MHz, the new standard. Four of these 
machines appeared at my lab in time for 
the big face-off: Compaq's Armada 7770, 

EC's Versa 6230, Toshiba's 750CDT, and 
Hewlett-Packard's OmniBook 3000. 

Toshiba Tecra 750CDT 
Toshiba's Tecra 750CDT i a fu lly loaded 
notebook with ome impres ive features, 
including a color video camera, $-video 
output, dual Universal Serial Bus (USB) 
port , a 4.7 -G B hard drive, and an 53 
Virge/MX video adapter wi t h 4 MB of 
RAM. With those specs, you would expect 
solid design and performance. But that 
wasn't the case in my rests. 

I ran the Imel Media Benchmark 1.0 
and found that the To hiba's video speed 
lag far behind the other systems in this 
revie w. In fact, my 166-M Hz Micron 
Transport XKE outperformed the 233­
MHz Tecra 750CDT in the media bench­
mark except in the floating point-inten­
sive 3-D test. Though it has extra video 
RAM, it may be of limited use. For reso­
lutions above 1024 by 768, the 750CDT's 
noninterlaced refresh rate is 60 Hz. 

The 750CDT's incons iste nt design 
bodes both well and poorly for travelers. 
The LCD panel casing is wonderfully rigid; 
Toshiba uses hinged port covers, even at 
the back of the machine. However, I found 
it roo easy ro brake the hinge when putting 
the notebook into its carrying ca e. 

It's difficult ro extract the CD-ROM 
drive from its swappable bay, but you may 
not need ro since the floppy comes with 
a self-powered external enclosure. Con­
versely, I found it too easy to release the 
battery. Unlock its compartment and the 
battery falls (nor slides) out of the bottom 
of the machine. 

TECHNOLOGY * * * * * 
IMPLEMENTATION ._ * * 
PERFORMANCE * * 

NEC VERSA 6230 

TECHNOLOGY * * * * �
IMPLEMENTATION * * * �
PERFORMANCE � * * * * 
The 750CDT' performance places it at 

the bottom of th is pack. Add to that its 
design shortcomings and its $5099 price 
and it's easy to see why its nifty video cam­
era wasn't enough to win me over. 

TECHNO LOGY • * * * 
IMPLEM E NTATIO N * * * * 
PERFORMANC E * * * 

* * �IMPLEM E NTATIO N tt 

PERFORMANC E * * * * 
NEC Versa 6230 
NEC' Yer ·a 6230 has most of rhe basics 
down, but in the fit-and-finish category 
it com sup hy of its competitors. Its key­
board i likeable, with sufficiently deep 

***** Outstanding **** Very Good ***Good **Fair *Poor JANUARY 1998 BYTE 3 3 



Eval Four Ti ll amooks Face Off 

Perfonnance Results 

300 

Compaq's Armada 7770 laads the way, by a few minutes, In scored the highest Intel Media Benchmark numbers. Compaq's 
battery- life performance. Hewlett-Packard's OmnlBook 3000 Armada 7770 edged out HP's OmnlBook 3000 and NEC's Versa 
has the highest overall BY"FEmark scores. NEC's Versa 6230 6230 for bast Sysmark32 performance. 

travel, good feedback, and qu ie t cl icks. 
The Versa's device bay holds a floppy 

drive, a CD-ROM drive, a battery, a hard 
drive, a Zip drive, or a 120-MB optical 
drive. However, the battery and irs dedi­
cated bay are the worst design I've seen in 
a notebook. The flimsy, unhinged cover 
comes off after you release a simple latch. 
The awkwardly shaped battery snaps into 
the bay through a row of sharp, skinny 
pins. There are no guide rails to keep you 
from bendingrhe pins. This would be a fair 
de ign for an industria l device thar needs 
its battery changed yearly. One hurried in­
flight swap, however, might be enough to 
ruin this machine. 

The Versa 6230 performed respectably. 
It so lidly led the fie ld in Intel's Media 
Benchmark and scored consistently high 
in the BYT'Emark rests. At $4999, there is 
enough right about the Versa 6230 to 
make me wish NEC had built it bette r. 

Compaq Armada 7770 
Alth ough this notebook shares price 
range ($4 999) and 233-MHz CPU with 
HP's and NEC's, the Compaq Armada 
7770 isn 't qu ire i11 their league. The LCD 
panel is a 12.1-inch, 800 by 600 TFT. The 
case's lid is smaller than the base, giving 
the Armada 7770 an underbi te when it is 
closed. Indicator LEDs are few. 

Compaq breaks with modern note­
book des ign by moving the keyboard 
toward rhe front of the chassis. To use it 
on your lap or on an airplane sear rray, 
you' ll have to place your hands in a most 
unnarural position ro rype. 

There is no room for a touch pad, so 
Compaq supplies a pointing stick. The 
pointing stick's buttons are a riff as the 
keyboard. They have too much rravel, 
rhei r feedback fee ls weak, and they' re too 
close to rhestick. They're al o only about 
half an inch be low the spacebar. 

The Armada's swappab le bay accom­
modates a floppy drive, CD-ROM drive, 
or battery. Unfortunately, the CD-ROM 
doesn't mounr flush with the rest of rhe 
case. Ir takes too much effort ro dis lodge 
it from its bay. The battery and the 3-GB 
hard drive slide out easily, however. 

Jn performance, the Armada turned in 
so lid CPU numbers (roughl y even wirh 
rhe HP and NEC unirs reviewed), but irs 
53 Aurora 64 V+ display conrroller lagged 
badly in fnrel's Media Benchmark. Con ­
sidering this, rhe lack of a 13.3-inch dis­
pl ay, a poor keyboard design, and an 
overa ll lack of attention to fac tors rhat 
matter to traveli ng computer users, only 
a radical price drop would move me to 

take rhe Compaq Armada 7 70 serious­
ly in such a crowded fie ld. 

PRODUCT INFORMATION 

Toshiba Tecra NEC Versa 6230 
750CDT $4999 
$5099 NEC Computer 
Toshiba America Systems Division 
Information Systems Boxborough, MA 
Irvine, CA 888-863-2669 
800-334-3445 508-264-8000 
714-583-3000 http://www 
http://www.computers . nee-comp uters_co m 
. toshiba.com Enter HotBYTEs 1038 • 
Enter HotBYTEs 1037. 

Compaq Hewlett-Packard 
Armada 7770 OmniBook 3000 
$4999 $5274 
Compaq Computer Hewlett-Packard 
Houston, TX Palo Alto, CA 
800-345- 1518 800-322-1 501 
281-370-0670 970-63 5-1000 
http://www.compaq http://www.hp.com 
.com /omni book 
Enter HotBYTEs 1039. Enter HotBYTEs 1040. 

at http ://www.byi..com/hotbytcs/ 

HP OmniBook 3000 

Hewl err- Packard 's OmniBook 3000 
proves you don' t have to trade weight for 
features. It 's onl y J-'/• inches ral l when 
closed, yer the uni t weighs jusr 6.8 pounds 
with battery. A11d it performed well in both 
CPU and graph ics benchmarks. 

One of my few complaints is the blink­
ing in the display. An arrow flashes con­
stantly roshow you which battery is in use. 
Another blinking indicaror shows you AC 
power is connected. Ir cries wolf so often 
it's hard to tell when you really need ro 
check something our. 

Virtually everything else abour rhis 
notebook is righr on target. It performs 
well both in media and CPU rests, and its 
battery life (2:35 at maximum drain) is 
at least average. The keyboard is a litt le 
sri ff, but rhe rouchpad is responsive and 
rhe buttons are well placed. The floppy, 
CD-ROM, and battery sli de easil y in and 
our of rhe swappable bay. The battery has 
charge-level LEDs that you can activate 
whether rhe battery is installed or not. 

Of the uni rs rested, the HP Omni Book 
3000 makes the besr showing. Though ir 
lacks video output (which its Neomagic 
display controller supporrs), it is other­
wise a good design in a sturdy, lighrweighr 
pack age . The NEC Versa has worth­
while fearures the Omni Book lacks (in­
cluding a berter keyboard), bur serious 
design issues prevent me from recom ­
mending ir. The Tosh iba is simply over­
priced and un derpowered, whi le the 
Compaq Armada 7770's smaller display 
and poor multimedia performance knock 
it our of the runni ng. llJ 

To m Yager (tyager@maxx.net) is a technical 
analyst and writer based in north Texas. 
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COMPUTER CDW®:30,000{CDW} DISCOUNT �
WAREHOUSE � products and 

growing strong! 

COMPUTERS �

TOSHIBA 
Llbratlo mlnl-nolebooks 
SOCT 16MS 772MB 6. r active ..... _1497.63 
70CT 5/120MMX 16MB 1.5GB6.1" adM! •• 1949.87 

& SotaUlle Pro notebooks 
<<OCDS 5/133 16MB 1.34GB 
12.1 dual 10X C0.................................... 1589.93 
440CDX 51133 MMX 16MB 
1.3408 12. 1 • duoI 1 OX CD .................... 1989.69 �
440COT 5/133 Mt.IX 16MB 
1.34'30 12.1· active JOX CO....... .....2.599.89 �
460COX 5/166 MMX 32MB 
2GB 12 1· dua) IOX CO .......................... 2439.28 �
460CDT 5/166 MMX 32MB 
2,02GB 12. 1• active IOX CO ...... ............ 3269.78 �
480CDT 51233 MMX 32MB 
3.8GB 12. 1· aciive 10X CD ..................... 3879.69 
Portage notobooks 
300CT !i/133 MMX 32MB 
4GB 10.4• octlve ...... ................................3398.flJ �
660COT 51150 16MB 
1.2GB 11 _3· ae1rv9 10X CO ..... . ..... 2689.36 
Tocr 1111 notebooks 
510CDT !i/133 16MB 2. !GB 
12.1• eo11vo 1ox co ............................2389,49 
520COT 51166 MMX 32MB 
3.SGB 12.1 " acoivo 10X CD.................... l738. 1 
530CDT !i/166 MMX 32MB 
3.SGB 12.1· acl,.e 10X CD ................... 3979.58 
730XCDT 51150 MMX 16MB 
2GB 12.1· aot1Ya 10X CO....................... 2989.33 
740COT 51166 MMX 16MB 
JGe 13.3" not"• 1ox co........................4999.11 
740CDT !i/166 MMX 16MB 
JGB 13.3- a<::t1ve tOX CO ........................ l469.32 �
750COT 51233 MMX 32MB 
4,7GB 13.3" acoivo 20X CD .................... 4979.19 
750CDM 51233 MMX 32MB 
4.77GB 13,3· active 20X co..................5198.79 
7500VD 51233 MMX 64MB 
4.77GB 13.3" active ovo................... - .. 5596.36 
Equlum doaktops 
5230D 51233 MMX 32MB 3GB 24X C0.. 1798.36 
62000 61200 32MB JGB 12X co ...........2118.60 
62300 61233 32MB JGB 24X CD .......... 2199.43 
Equlum mlnl· lowers 
6200M 6/200 32MB 4.JGB 12X CO ....... 2479.47 
6260M 266MHz Pentium II 32MB 
3.7GB 16X CO ....................................... 2569.07 

AceR Ci 
E.:tensa nottbooks 
391C 51133 MMX ISMS 
t 6GB 12. 1· duat 20X CD ....................... 17•9.76 
392C 51150 MMX 16MB 
2. 1GB 12. 1' dual 20X CO ...................... 1947.31 
391T 51150 MMX 16MB 
2. !GB 12. 1· act1vo 20X CD .................... 2429.26 
392T 5/166 MMX 32MB 
3GB 12. 1· ecilve 20X C0........................ 2899.78 
670COT 51166 MMX 32MB 
3.2GB 12. ,. active 14X CD ..................... 3396.45 
TravelMale notebooks 
TM7120T 5l200 MMX 32MB 
3GB 12.1· active 20x co........................3B59A9 
TM7130TE 51233 MMX 32MB 
3GB 13.3" Oci<YD 20X CO....................... 4599.2• 
AterPower Network Ready Serles de.sktos:i • 
51166 MMX 16MB IGB ............................. 879.43 �
51166 MMX 16MB 2. 1GB .......................... 955,90 �
51200 MMX 32MB 2. 1GB ........................ 11•9.49 �
51200 32MB 2, IGB•.• , ............................... 996.32 �

AST 
Asccntla notebook.s 
M5130S !i/133 MMX 32MB 
1.6GB 12. 1• duat 20X CO ......... .. .... .239'3.86 
M5160T 51166 MMX 32MB 
1.SGB ·12.1- active 20X CO.... . . ..... 2946.24 
M5160X 51166 MMX 32MB 
2. lGB 13.3• active 20X C0.... ......... ........ 3 889.25 �
M5200T 51200 MMX 32MB 
2.1GB n 1" active 20X CD ..... .. ............. 349'3.2$ 
M52JOT 51233 MMX 32MB 
3.3GB 12.1• active 20X CO...... .. ........ 42.90.SS �
M5230X 51233 MMX 64MB 
4GB 13.3" acilv<l 20X CD ...... 5299.39 

AST 
Bravo LC Sertes dasktops 
51166 MMX 16MB 2GB ............................. sas.1 1 �
51200 MMX 32MB 2GB ........................... 1166>.l �
2'33MHz PonUum U 32MB 2G8 Win95... 1589.02 
233MHz Pentium ll 32M8 2GB WinNT ... 1686.22 
Bravo MS Serie$ desktops 
51166 Mt.IX 16MB 2GB 16X CO ............. 139917 �
!i/166 MMX 32MB 3GB 16X CO ............. 1'69 33 �
51200 MMX 32MB 3GB 16X CO ............. 1576.37 �
51233 Mt.IX 32MB 3GB 16X CO ............. 1799.JI �
2661.lHz PoWn It 32MB4.3GB 16XCO•••. 2159 .19 �
Bravo MS·T Sorfas mlnl·towers 
51200 MMX 32MB 3GB 16X CO ............ 1639 65 
51233 MMX 32M0 3GB 16X CO ............. 1869 7.l 
266M-lz Pm!un 16XCD .••• 21SB.17 
300MHz Pa11oium II 32MB 4,3Gll 16X CD••. 2•84 91 

COMPAQ 
Armada nolobOoks 
15300+.I 51 133 MMX 16MB 
1.•GB 12.1" dual 1ox co ....................... 1959 &7 
1540CM !i/150 MMX 16MB 
2.1GB \21 " duo120XCO ................... 2199.89 
1550DMT !i/133 16MB 
1.4GB 12.1· active 10X co................ 2••9.71 
15800MT !i/150 MMX 
16MB2.IGB 121 '" ochve IOXCO ...... 2619.39 
15900MT !i/166 MMX 
16MB2.1GB 12.1"ac,.vo20XCD ..... 3159.62 
4130T 51133 16MB 1.Cl6GB 11 .e· DOIJYO 1859.66 
4131T51133 16MB 1.4GB 12.1· ocoive 1729.llG 
41505/150MMX 16MB 1.6GB 12.1"dual... 2139.30 
4160T S1166 MMX 16MB 2GB 12.1" aG1tve . 2939.38 
4160TSl51166MMX 16MB 
2GB 12.1· ocuvo shmlino •. ............. ,. 3129 41 
7330T 51150 MMX 16MB 2.lGB 
12.1• ac11vo ........................................... 24,9119 
7350MT 5/166 MMX 32MB 2.1 GB 
12 1• aC11ve ............. _ ..........................1371.•9 
7710MT 5/150 MMX 16MB 1.6GB 
12.1· ac.tWe . ...................................... .. 2.u.s.&1 
7730MT !i/166 MMX 32MB 2. 1 GB 
12.1"' aC1ivo ....................................... 3397 35 
7750MT 5/166 MMX 32MB 2.1 GB 
12.1 • acllve .............................................. 3569.65 �
7770DMT 51233 MMX 32MB 3GB 
12 1· oci1ve 20x CO ............................. 38-ti.48 
Presarlo notebooks 
5'150MMX 1WB 1.6Gll 12. 1"d..<tl14XCO 229600 
51166MMX UlMB2.1GB12.1"<L<tl20XCO 2496.00 
513J)MMX:0£2.1G812.1"8CIM>aJXC0_ 379600 
Oeskpro 2000 desk1ops 
51166 MMX 16MB 2.1GB ..................... 969 84 
51166 MMX 16MB 3.2GB ..................... 999 69 
51200MMX 16MB2.1GB ....................... l0-17.57 
51200 MMX 32MB 3.2GB ....................... 119'3.15 
51233 MMX 32MB 3.2GB 16X CO ...... 1559.69 
233MHz Pontlum 11 32MB 2. IGB ........ 1599111 
233MHzP.....,,1132MB32GB24XCO 18-1995 
266MHz Pen!Un 1132MB 32GB 24X CD... 2057.29 
Deskpro 2000 mini-towers 
51166 MMX 16MB 3 2GB 16X CO •... .. 1299.00 
5/200 MMX 32MB 3.2GB 16X CD .......... 1459 28 
266MHz Pen1un 11 32MB 32GB 24X CD.... 2095 99 
300MHz Panoum II 32MB 32GB 24X CD _ 2399 79 
Deskpro 4000 desk·tops 
5/166 MMX 16MB 2.4GB ...................... 1-89 
5/166 MMX 32MB 3.2G B ....................... 1319 28 
5l200 MMX 32MB 2.4GB ...................... 1355.49 
5l200 MMX 32MB 3.2GB ..................... 1"19.29 
51233 MMX 32MB 3.2GB 16X CD .........169'-59 
233MHt P0111;um ti 32MB 2.4GB ........ .. 18-19.00 
Zl3M'll Par1Un I 32MB J-2GB 24X CD ..... 2109 00 
266Ml<z Pooiun 11 32MB 32GB 24X CO ...2329.00 
Oe.skpro 4000 mini-towers 
51 166 MMX 32MB 3.2GB 16X CD ......... 155U1 
233MH.! Pooia.m 1132MB 3.2GB 24X CD •. 2139.00 
:!66MH.! PO<\iun 11 32MB 32GB 24X CD ,_2359.00 
Oeskpro 4000N Network PCs 
5/166 MMX 32MB 1.6GB ....................... 1019.86 �
51200 MMX 32MB 1.6GB ........................ 1189.lS �
51233MMX32MB2.1GB ....................... 1419.58 �

COMPAQ 
Otskpto 4000$ desktops 
51166 MMX 16MB 2 IGB .......................... 979.95 �
S/200 MMX 16MB 21GB .................. �

51233 MMX 32MB < 1GB ............ .... 1449.29 �
Oest<pro 6000 desktop11 
233MHz Pcnoum It 32MB2.1GB24X C0.... 2399 00 
266MH.l PCO!il.tn II 32MB 2. 1GB 24X CD ... 2629,00 
266MHz Panwm ti 32MB 4.3GB 24X CD .• 29211.00 
300MH.! P"'1wm II 64MB 4.3GB 24X co ,,3529,00 
Oeskpro 6000 mlnl·towers 
266MH.!Pontlum 1164MB 4 3GB 24X C0.3219.00 
300MHz Pen1ium 1132M6 4 3GB 24X C0.. 35.59.00 
Presarlo desk1ops 
2200 51180 16MB 1.6GB ex CD ............... 797,00 �
Presario mlnl·lowers 
4505 5/166 16MB 2. 1GB 16X CD .............996.00 
4508 5/200MMX 24MB 3.2GB 16X CD .. 1196.00 
4528 51233 MMX 32MB 3.2GB 24X CO . 1496.00 
48 14 51233 MMX 32MB 6.SGB 24X CD 1796.00 
41124 51233 MMX 32MB 6.SGB 24X CD 
Iomega Zip dl1\la ................................... 1796.00 
4840 266MHl Pentium ti 32MB 
6.5GB DVD .. , ............................. 2196.00 
.asso 300MH.z Penbum II 4BMB 
6.SGB DVD.......... .. ................... 2496.00 �

( Aa 
HP OmnlBook 800 SOrlos notebooks 
800CT51166MMX 16MB2GB 10.4" llOIJV0.3679.68 
HP OmnlBook 5700 Sorhtl notebooks 
51150 MMX 16MB 1 86GB 12. r acl!ve ., 2795.22 
51166 MMX 16MB 1.86GB 12.1" aotlva .. 3059.23 
!i/166 MMX 16MB 186GB 12.1· aotlvo .. 3059.23 
51166 MMX 32MB 2,79GB 12.1· aotivo .. 3669.71 
HP Vectra VL SOrlas 5 PC desktops 
51166 MMX l6MB 1.6GB .. , ..................... 1179.20 
5/166 MMX 16MB 2 SGS 24X CO ......... 1279.84 
5/166 MMX 32MB 2.5GB ...... .. ... 1311.01 
51200 MMX 16MB 2.SGB ........................1119.90 
5/200 MMX 32MB 2.SGB 24X CO .......... 1449.95 
HP Vectra VL Serles 5 PC mlnl·towors 
51166 MMX 16MB 2.SGB 24X CO .......... 1337.98 �
5/200 MMX 32MB 2.SGB ....................... 1519.03 �
S/200 MMX 32MB 2.SGB 24X CD .......... 1517.36 �
51233 MMX 32MB 4GB 24X CO ............. 1699.70 �
HP Vectra VE Serles 3 PC desktops 
51166 MMX 16MB 1.SGB .......................... 999.9 1 
51 166 MMX 16MB 1.6GB 24X CO .......... 1164.09 
51200 MMX 16MB 1.6GB ........................946.98 
HP Brio Sarles mini-towers 
!i/166 MMX 16MB2.1GB ..........................999.53 �
51200 MMX 16MB 2. 1GB ....................... 1125.22 �
51233 MMX 32MB J.2GB ....................... 1359.:W �
!i1166MMX 16MB2.1GB 16XCO .......... l149.54 �
51200 MMX 32MB 2.1GB 16X CO .......... 1415.84 �
51233 MMX 32MB 3.2GB 24X CO ......... 1649.54 �
HP Brio Serles lowers 
51166 MMX 16MB 2. 1GB 16X CO ......... 137•.29 �
51200 MMX 32MB 2.1GB 24X CO .......... 1635.54 �
5/200 MMX 32MB 2. \GB 24X CO .......... 1749.63 �
51233 MMX 32MB •GB 24X CO ........... 1126.67 �
51233 MMX 32M8 6GB 24X CD ............ 2069.72 �
HP NetSeNer E40 Serles towers 
61180 16MB 2 1GB 8X CD 
10/100 Ethomol ,_......... .. ............. . 1999.58 
6/200 32MB 2. 1GB 8X CD 
10/100 E1hamet ...................................... 2265.6.l �
61233 32MB 4.2GB 2•X co....................2598. 12 �
61266 32MB 4.2GB 24X CD .................... 2808.02 �

ThlnkPad notebooks 
300E51150t.'MX 16MB2. 1GB 1z.1·c1a...._. 1695.22 
380ED 51166 MMX 16MB 2.1GB 
12. 1· dua• 2ox co...................................2385.45 
380ED 51166 MMX 16MB 3GB 
12.1· active 20X C0 .............. ... ...... ......... 3245.33 �
560 51133 8M8 2. lGB 12. 1• active ........ . 2389.56 �
56CJESl1SOMMX 16Mll 2.1GB 11.J"<ILOll .....2095.00 
560ESl166MMX 16MB2.1G8 12.1"8CM ._3594.25 

Th lnkPad nolebo01cs 
560X !i/233 MMX 32MB •GB 12. 1 • actMl. 4196 14 
760Xl 51166 M 1X 16MB 
2. 1GB 12.1· aco,.e .................................. 3589.41 
760XO 5/166 MMX 32MB 
3GB 1a.1 · actJ11e ax co... .. .1239_22 
765l Sl166 MMX 32MB JGB 13.3" aatvo ..3371.56 
7650 !i/166 MMX 32MB 3GB 
13,3• attlve ex co ..................................4•59.89 �
770 5'200 Ml.IX 32MB 3.2Ge 13.3" adM! ....4694.33 
770 !i/233 MMX 32MB 4GB 13.3" actrve ....5459.16 
770 51233 MMX 32MB 4GB 
13.3" aotlva WlnNT ...................... , .......... 5589.00 
770 !i/233 MMX 32MB 5. 1GB 14 t• adMl • . 697D.OO 
ApUva Serles mlnl-toweta 
535 51233 MMX 48MB 6.4GB 24X CD .••2499.27 
PC 300GL Serles des ktop• 
!i/166 MMX 16MB 2.5GB ...................... 976.59 �
51166 MMX 32MB 2.SGB ...................... 1069.98 �
5/200 MMX 32MB 2.SGB ......................1159.96 �
51200 MMX 32MB 2.SGB 16X CO .......... 1287.96 �
51233 MMX 32MB 2 SGS ................... ,139 57 �
PC 300PL Sertoa deaklopa 
5/200 MMX 32MB 2.SGB ....... 13!Hl.55 �
5/200 MMX 32MB 4.2GB ................. 1499.88 �
51200 MMX 32MB 4.2GB 24X CO ......... 1655.75 �
51233 MMX 32MB 4.2GB ...................... 1695.17 �
!i/233 MMX 32MB 4.2GB 24X CO ......... 1835 87 �
PC 300PL mtnl· lowers 
51166 MMX 32MB 2.SGB ................ 1289.79 �
51200 MMX 32MB 4.2GB 24X CO .......... 1679.95 �
51233 MMX 32MB 4.3GB 24X CO ..........2295.22 �
PC 300X L So rlos det klops 
233MHz Pentunll32MB2.5GB 16XC0 .... 1978.12 
233MHt Pentium II 32MB 2.5GB ........... 1717.55 
266MHz Penll.Jm 1132MB4.2GB 16X CO .. 2249.69 
266MH.! Penlium 1132MB 4.JGB 16X CO •. 2639.41 
266Mf1z Pentlum II 32MB 2.SGB .......... 2046.20 
300MH.! Pe,.lum II 32MB 4.2GB 16X CO .. 2578.91 

rnflrsu 
LlfeBook 500 Serles notctl>ook.s 
555Tx 5/150 Mt.IX 16MB 2GB 
12. 1· aciive 20X CD ................................243<1. 17 
565Tx 51166 MMX 32MB 2GB 

acti11e 20x co ........ ........................ 42-99.oo �
585Tx 51233 MMX 32MB •GB 
12.r ae1rvo 20X CD ............ - ................ 4399.00 
LUoBook 600 Serita notebooks 
656Tx 5/150 MMX 16MB 2GB 
12, 1• ac:tiYe 16X CD ...............................J.199.00 
675Tx 51200 MMX 32MB 3.2GB 
12. ,. acwa 20X CD .................................CALLI �
LlleBook 700 se,les notebook.! 
735Dx 51133 MMX 16MB 1 6GB 12.1· dual 20X 
CD .........................................................1799.00 
755Tx 5/150 MMX 32MB 2GB 12.1" active 20X 
CD ................................................ . .•. 2599.00 
765Tx 51166 MMX 32MB 3.2GB 
12.1· 8CINe 20X CD - ............................. 3299.00 �

IHITACH d 
VlslonBook ?lu11 Setias nolebooks 
435Ch 51150 MMX 16MB 2 1GB 
12 1• dual 20X CD ................................ 2399.00 
4360x 51166 MMX 16MB 2. 1GB 
12.1'" 8CflVO 10X CO .............................. 1599.00 
VlslonBook Pro Serles notebooks 
7360 51166 MMX 32MB 2. 1GB 
12.1• ac1lvo 10X CO .... ......... ............... ... 3799,00 �
7560 51166 MM X 32MB 3GB 

aclive 1ox co .... ... ......... .... .. ... .11399.0Q 
7580 51233 MMX 32MB 3.2GB 
13.3" active 20X co ........... .. .. 549900 
VlslonBook Elile Serles notebooks 
6560 51166 MMX 16MB <. 1GB 
13,3• active IOX CO ............................... �



�~�c�o�'�w� COMPUTER{CDW} DISCOUNT 
,....,,...,,. WAREHOUSE 

IBM " 
ThinkPad 
• 2a3MH2 Intel Pentium• 
processor with �M�~� 

technology • 32Ml3 
RAM slondord, expand­
able to 1601\<LB • 5.lGB 
hard drive • 14. l " 
XGA nct.ive-mntrix 
color dh1.plny 
• In tegrated 
33.GK bps 
fox modem 

6979.00 cow 94547 �

ViaVoice 
Gold 
For Windows 95 �
and NT �
• Navigate ,YO\U 
de!lktop ond control 
npplicationo by 
.111xmking • Bonufi 
CO let• you nnvigote 
Microsoft Internet 
r;xplorw • Up to 
�~�)�7�%� &.cimrllC)' 
• Includes hoodsct�

$136.80 1nicrophone �
COW98672 

MictOsoft· 
Money 98 �

Financial Suite �
For Window• 95 �
and NT �
• Miel'09()(t. Money oot• up 
your n<n)unl8, trocks expenses, 
cren.tcs uscfuJ budgets und 
honks onlin.o • Goal Planner 

•iliiiiiiilll• 1inks the Pirn1ncinJ uito 
components • Microsoft. lm·est.or tmcks your 
Investment$ • MiCTOOOft M0t1ey Insidar 
provides financial urtides and ioformntion 

$49,95 COW93l 33 �

Megahertz • 
XJ1560 �~ �·� 

• Built-in XJACK connector 
snves you cnble·car1yihf1 
h11sslcs • Smart 
Bnttery Snver nllowe 
notebooks to work long1.:r 
bl!'tween battery charges 

• OigitnJ Une Guord $239 00 
11rotCCU! modem from high- • �
\'OltHge digitollPBX line;; COW 67289 �
• Intelligent Auto Install g\odc'S you through 
uuto insrnl lntion in o matter of minutes 

ViewSonic· 
G790 
19" color 
monitor 
• 19" high contrnst 
sc1·ee-n. 18" viewable 
inmge s ize 
• 0.26111 m doL J>it<.:h 
• �~�1�u�x�i�m�u�m� resoJution: �
1600 x 1280 nt 76Hz: 1280 x 1024 aL 8H2 �
• 3-y('nr pnrts, �l �~�b�o�r� nod CRT warranty 

$865.87 COW98Sl2 

Microsoft 
Wlndowa NT Sarvor V4.0 �
Upg + S·clloni license CD ....... ........ .......... .365.n �
Upg + 10·cllenl 1itief'ISO CD ............... ........ .485.83 �
Comp upg + S..ClHUll liconso CD ................ .365.77 �
Comp upg + 10-cllont l'cense co...............485.83 �
Sorvor • S·clicn1llcense CO ... .................. ..729.14 �
Server+ �l �~�l�i�c�n�l� llconso CD .................... .997.46 �
Slnolo·ctlon1 llcense upg ...............................15.52 �
Slnple·cfienl license ......... ...........................29.96 �
Windows NT WortcstaUon V4.0 �
VcrsJon upg CD ...........................................129.52 �
Singl&-c5enl upg .........................................229.98 �
Fun varslotl CO ....................269.94 �

ln trana1Warc �
S·usor CO................. ................................755.11 �
IO·IJSOtCD..............................................1419,43 �
25·usor CD.. .......................................2397.73 �
SO·usor CD ....................... ....... ........ .........3298.26 �
lntranotWare for Small Business �
I ·usor adi::i11fonn• llc&n$e ......... .. ................ .. .AS.OB �
S·usor oddltlona! l1Censo .................. .. ...... .. .219.43 �
Sorvor wl1h 5 ticof\Sos .... ....... .......... ....... .. ...6Q8.67 �

Call for •ddltlon• I Ho'lell Intranet Ware 
mullf-u•tJor conflgur-• tlon1. 

3CS09B-TPO Ethorllnk Ill 10BT ISA............58.58 �
3CS09B·TPC Elhor"Llnk 111 coax ISA ........ .....69.45 �
3CS096·COt.mo Etherllnk 111 combo ISA .119.36 �
3CS89-TP EtherUlk Ill LAN PC Card IOBT ..129.68 �
�~ TP Elhertlnk In 33.6 PC card 10BT ..259.25 �
3C905-TX Fast Ethcrllnk XL 10/100 PCl .....8U6 �
3C900-TPO Ethorllnk XL IOBT PCI ..........109.32 �
3C9QO.COMBO Elhernot XL PCI combo.. ..129.44 �
Courier 56K modem x2 lntomat .............. ... .239.39 �
Courie' 56K modem :x.2 e:1nema1 .... ... ..........'l74.71 �
ll'llpecl IQ ISDN modom oKtcrnal................199.24 �
OflicoConnoct 4·pon oob ..............................5U8 �
OflfOOConnect 8·Pon hub ...... ........................79.24 �
SuperS1ack II Hub 12·pon. IOBT .... .. .... .... ..499.49 �
SuporSlack II Hub 24·po'1 IOBT ................859.58 �

• �

CH �E�Y�E�~� 
ARCSONO V6.s tor Windows NT �
workst.lUlon od1llon .......................................JIS.38 �
ARCS.ONO V6.5 tor Wfrteiows NT �
slng1o servo' �~ �t �l�o�n ............ ........................299.13 �
ARCseNe VG.5 fOI Windows NT �
enterpnse odihoo ................. . ....619.78 �
ARCsmvo VG.1 tor No1Ware �
wori<group ed1tlon 25-user lieensc ............A34 .95 �
ARCsoNe V6. 1 IOf NelWare enterprise �
Od11Joo unliml!Od·usor license ...................1058.39 �

( u nhmu 

FastHub 104T 4-pon IOOBTX hub............A67.0B �
FastHub 108T 8·pon 100BTX hub..............168.64 �
Fosttlib 216T IOOBTX Fast E'1cmel hub .....1839.45 �
766 ISDN access routor... .............. .. ....... ...-809.89 �
2501 Ethomel dual sen:al router .... ... ...... ..i725.50 �

1\1.i]L...Jr-a<svs-
CombO Elh&rl6 LAN card ............ ..••.34.81 �
Combo ElhtKPC I LAN card... ....... ... ...... . ......48.94 �
Combo PC/Elhemel card IOBT ..... ........ ......69.57 �
1OOT 5·port worilgroup hub ................ .... ...A9.24 �
EtherFast 10/100 LAN PC Card .... .............115,58 �
Elhor·fas.t 2-pon 10/100 �s�V�M�i �t �c�h �~ ....... �~ ....... .264.43 �
StackPfo 100 81)<lrt 100BTX hub....•..•.. .....449.00 �
StackP10 100 10·por1100BTX hub .............509.16 �

NETGEAR 

10/ 00 Fasl Ettlcmel PC\ adapter ...............49,91 �
ENt04 4·port 10BT Shmlln.e Ethomet hut> ....55.39 �
EN 08 6-port 10BT shml.ne Ethernel hub ....n .21 �
FE 104 4·port 1006T Fast Etherne1 hut> .....179.0'2 �
FE108 8·port IOOST Fast Ethemel hut> .... .358 87 �

OkiJet 
2020 �

4-color ink jet printer 
• � 600 x 600 dpi In beet black �

ond color modas • Print �
epeed: up to 4 ppm 
block, 1 ppm color 

• BuilL-in �
automntic aheet �
feeder hclds 150 �

shoot8 or 10 �
transparencies. @nvelopes or �

card stock • 2-year lim ited warranty �
with overnight exchange �

$199.00 CDW8884J 

?i ij+11M I tl'! ·l#·M·l*'if 

SMC' �
E1h01EZ IOBT ISA ......................................5 3.B"'J �
Eth0<EZ ST IOBT h!Jb ............ ......................59.74 �
E1h01EZ ISTC 10BT hub .................. ....... ..189.27 �
ElherPower 11 10/100 PCI ................. ...........JS&.•' �
E1ho1?ower 10J1QO Card Bvs PC Card ......150.24 �

f�~�9�5�;�:�~�c�1�k �~ �~�-�~ �0 �r�J�:�1�S�f�r ::::::: �:�:�:�:�:�:�~�:�:� �:�:�:�:�:�:�:�:�: �~�:�, �: �l�:� �
mµ•••·'i''M' �

�~�:�g�:� �g �:�: �g�:�~�~�:�~�:� �~�r�n�d�o�~�~ �0�:�:�:�~�~�~�?�.�~ �.�:�: �: �: �: �~ �~� �
�~�~�~�~ �t�~�· �~�~ �r �g�~�1�~�~�~�°�t�;�i �·�o �:�:�:�:�:�:�:�:�:�:�:�:�:�: �:�j�~�X �: �:�~� �
Epson F'holoPC 600 XGA ...........................799.00 �

�~�~�=�~ �=�~�~�~�~ �~�~�:�~�~�~ �1 �r�u�;�e �· �; �:�:�:�:�:�.�:�:�: �~�:�: �: �~� 
Epson Expression 836XL .scanner.... .. ......2499.00 
- Padlard PhotoSmall dlgltnJ comeni..•• �~ �9�9 �. �I�J�O� 
How1en ?ocka1cl ScanJel Ss.......................199.!UJ �
Howlett Packord ScanJal 5p...................... -297.08 �
Howlett P.ec:ketd ScanJol 6100cso .............799.0Q �
Kenslng1on Mouse-in-a Box..........................27.29 �
KctnSlng10n E:cpcrt Mouse V5,0 PS/2 •...•......95.83 �
�K�e�n�s�m �. �~�o�n� Orbl 1 ........... .. ....... .. ...................AO.BO �

�~�~�:�~� �0�8�i�g�l�~�~�D�[�j�i�~�~�~�f�~�~�~�~�a�· �:�:�:�:�:�:�:�:�: �1�:�: �: �g�g
Logi1ecti MousoMrui lo' no1obooks.... ..... .....A7,Q7 �
Logllech Cybmman II gomo controller ..........a&.39 �
Logl1ecti PogoSc.an COk>r Peroltol ..............148.95 �
�L�~ �t �1�e�c�h� FreoSam lor W1i11dows 95 .. ,.........259.65 �

�~�~�;�~�~ �~�:�n �~ �:�r�e�~�:�~�a�=�~ �:�:�:�: �~�:�~ �: �g�~
Mfcroiek ScanMokor E6 sld ootor llatbod.•.284.34 �
UMAX Asua 600P sconnor.........................149.95 �
UMAX Aslra GOOS scanooi .........................160.C,4 �
UMAX Asn 1200S SCMnof" �~�i�n�m ••• .279.07 �
Vis1oneer Pope,Port mx scennet ................139.94 �
Visloneer PoporPon i:c scanner ..................149.28 �
V!s1oneor PopcrPon Sttobc scanner .........:.?49.99 �

MAG lnnoV1slon 410V2 14· 0.26mm ...... ....176.04 �
MAG tnnovi:slon s1ov2 15· 0.28mm ..........296.44 �
MAG lnnoVislon OX715T 1r 0.25mm ........685.60 �
Magnavox. M84010 14• 0.28mm ...............169.62 �
M.egn,evox. MV5011 15• 0.28mm ................254 .88 �

�~�~�~ �n�~�~�~�s �~�:�;�;�~�a�d�~ �~�s�9 �· �~�\�s�:�;�;�m �:�:�:�:�:�:�:�:�:�:�:�'�.�: �~�~�: �: �~�:� 
NEC �M�t�.�1�~�1�S�y�n�c� E700 1ro.2smm ..............ease.18 �

�~�~�g� �~�~�:�o�s�r�~ �o�~�~�~�~�m �2 �.�~ �: ..�~�- �.�~ �-�~�, �~ �.�~�. �:�:�:�:�:�:�:�:�:�: �~ �. �~�~�: �: �:�~� 
NEC P1150 21" 028mm....... ................... ll49.21 �
Prince1on EOSO 15· 0.28mm .......................21J7 .44 �
Princeton E072 11· 0.26mm .......................538.13 �
Princeton E090 19• 0.26mm ......... .. ............849.2D �
Samsung SyncMastor SOOS 15· 0.28mm ....279.00 �

�~�)�'�·�~�"�j�f�t�i�~�~�~�~�~� �;�~�.�\�r�.�~�~�~�~ �.�:�:�:�:�:�: �~�:�: �: �: �~� 
Sony Multlscan 300sl 20· PnP 0.30mm ...1385.92 �
ViewSONC E641 14· 0.28mm .....................189.34 �
Viewsonic E555 15' o 28mm .....................279.04 �
V1ewSonic G773 1r 0.26mm ...,.................545.87 �
VrowSonoc G790 19·0.26mm .....................a65.87 �
ViewSonic P815 21 · 0.26mm ...................1429.71 �

3Com E1hornet edap1ar w/XJACK .... ..........109.00 �
3Com 32·blt Fest Etherllok XL CardBus ••147.57 �
3Com LAN F>C Card combo ... ...... ... ....... ....174,13 �
3Com 33.GK 100T LAN+mO<lom ................259.25 �
3Com 33.6K IOBT LANtmO<lem combo ...299.12 �
3Com 56K w/XJACK .............................. .....239.00 �
Hayes ACCUAA 33.5K 10BT Ethemel .......299.Dl �
Hayos ACCUAA 5eK .. ........ .. ...... 169.76 �
Hayes OPTIMA 56K...................................199.14 �
lnlel ElhelE:cpross PAOJ100 �
16·bi1PC Cefd acrap1e1 ..............................145.36 �
Intel E1ho1E:cpress PA0/100 �
32·bl1Card Bus adap1er.•••......•......•,._.......149.40 �
t.totOfola t.tcl>!leSUAFA 56K ........ .............165.52 �
Ptactical Peripherals 33.BK ... .....................149.46 �

�~�=�~ �.�:�~�"�~�:�r�~�~ �:�:�:�:�:�~ �!�U �: �~�~� 
Sample 33.6K cellular ,,, ...............................149.74 �
Simple 56K Communlca1or .........................154.72 �
Xircom 33.6K �u�p�g �r �a�d�e�a�~�o� ........149.02 �

PC 
300PL 
• t66MHz Intel 
Pentium• 
processor with 
MM X"' technology
• 32MB EDO Monllor sold sopa'8toly 
slnndnrd. expandable to 384MB 
• 2.5GB hard drive • 3-yenr parts, 
t .year labor warranty 

$1289,75 COW95762 

V.34 33.6K ln1ernol w/fax ...................... .,....215.8\ �
V.34 33.GK rxlernal wllax .... ......................2:34.79 �
56K :c2 inlemal ............................................239.39 �
56K 11:2 o:ctornol ........... ,..............................Z74.71 �
l·modem ISON V.34 raxmodem e:ccemal ....229.4!S �
DataBursl ISDN U inler1e.eo extomal ... ...... .216.58 �
OataBursl ISDN SIT interlace e.x1ernat ...... .239.39 �

(D Hayes 
ACCUAA 56K i11to1nal... ..............................129 .53 �
ACCURA 56K oxlernal ................................147.88 �
ACCURA 56K speal<erphOne internal.........147.88 �
ACCURA 56K SS)C)nkorphOne ex1erna1 ........179.30 �
OPTIMA 56K lnlemal ..................................274.22 �
OF'TIMASEIK e:c1ornal .................................289.159 �
ACCUAA 1$0N ... ............................259.39 �

Ml MOTOROLA 

t.toclemSUAFA 56K Internal ...................... ..89.50 �
ModemSUAFR 561( 011:1emo1 ...... ...............i00.96 �
VolceSURFR SGK 1n1orna1... ............. ..........ea.es �
VolcoSURFR 56K ex1orna1 ... ..................... 119.67 �
B 1SUAFA Pro EZ ISDN ................... ........ .259.86 �

11Hllobotlc8' 
W1nmo<1em V.34 33.6K ln1omal w/fex .......... 75.0S �
V.34 33.6K ln1ernnl wl'1ax ......................... .109.60 �
V.34 33.6K extornal w/la11: ......................... .137,&0 �
VOice V.J.11 33.GK in1ernal w.lla:c ..................139.07 �
Voice V.34 33.GK oxlernat w/Tn:c .................159.90 �
56K x2 lnto1nn1............................................197.99 �
56K x2 extornnl ...........................................217.99 �
56K x2 Voice internal .. ................................2t7.99 �
56K :c2 Voice extemal .................................237.09 �
56K Wtnmod0tn ..........................................177.90 �
ISON 128K terminal adaptor.......................197.66 �

�~� 
V.341 Plus 33.6K hmnodem lntom.el.............65.72 �
V.34X F>lu$ 33.6K IBJ1;moc\em o:ctornul ......,...98.&1 �
33.6K voloo/SVO lntomol .................. ..109.91 �
56K 1nl&mal............... ................ ....109.65 �
56K ex.tomal .............. ..................................137.56 �

canon' �
BJC-80 .....................................................2119 OD �
BJC-250 ......................................................149.00 �
BJC-4304 Pholo..........................................239.00 �
BJC-4550 .... ....... ...................... .. ...299.00 �

EPSON. 
FX870 .........................................................294.1• �
l0670 .........................................................J49.85 �
L02070 ............................................... .. ..384.01 �
LXJ00........................................................169.17 �
Stylus Color 400 .........................................199.IJO �
Stylus Color 600 .........................................269.00 �
Stylus Color 800 .. .... . ........................... ..399.00 �
Stylus Color 1520 ..................................... ..?99.IJO �
Stylus Color 3000 .....................................t 999.00 �
Stylus Photo..................... ... ..................... .. .499.IJO �

�(�h�~� �~�!�~�~�~�~ �·� 
HP Desk.Jet 340 ponable lnkjol prin1e' •.. ...295.01 �
HP D&skJet 672C color prlntor ....199.00 �
HP Dc.skJot �6�9�i�~�C� color prlntor ........ ......... .269.00 �
HP Oosl<Jet 722C color prln10< ..................349.00 �
HP Desk.Jet 82()Cse color printer .. .............247.95 �
HP Desk.Jet 890C$a prinler .......................A49.00 �
HP DoskJot 1000Cse color pl1n1or .............499.0D �
HP LaserJet 5sf P'lnter .............................244!>,62 �
HP LaserJet 6Lse ptlnter ...........................399.00 �
HP LaserJet SMP printer ............................079.85 �
HP LaserJet 6Pse p11n1or............._.............799.00 �
HF' laserJet 4000se printer ...................... 1149.00 �
HF' OtficeJet 570 mu11Munc1ioo ...................-499.00 �



• • 
Sil>'J /e 

56K Communicator 

$154.72 
CDW89709 

CDW®carries more than 30,000 products! 

Adaptec Easy CD C1001ot Oeluxo Ed11k>n ...•TV .16 �
Adobe Acrobel V3.0.I WIN/95/NT CO .•.•.•••179.42 �
Adobe! 111us1ra1or V7 O comp �
upg WIN95/NT CO . , .. ...... .•. . •..•....269.70 �
AdObe llluStralOr V7.0 upg WIN95/NTCD .•.••118.30 �
Adobe mus1ra1or V7.0 �
wlAcllon Pack WIN95/NT C0......................367.14 �
Adcbo PagoMolc<>'V8.5 upg WIN951NTCO .... 119.17 �
Adobe PagoMakor V6 5 �
w/Acllon Pack WIN95/NT CO.....................511.33 �
Adobe PageM II V2.0 WIN95 3.5/CO ....••...•.93.74 �
Adobe PholoOeluxe V2,0 WIN CO ············- 49.34 
�A�d�c�b�o�P�h�o�l�O�O�h�O�P�V�4�.�0�u�p�g�W�l�~�C�O� ••• 159.58 
Adobe Pho1oshop V4.a.1 
w/ActlonPack WIN95 CO ...........................519.U 
Adobe PremtorO V4 .2 WIN95/NT co........�~�1�7 �. �9�1� 

�C�J�:�~�'�f�s �~ ..�~ �.�·�~ �·�g �·�~� �O�e�l�u�x " �. �~ " �. �a �.� ...... ll.12 �
l!Ot1andCtt a.-Prooompl.ClQWIN95.-.•2'U8 �
Borland c.. vs.a comp upg WIN95/NT......111.03 �
BOl1and �~�P�r�o V3.0 comp upg WIN95 •.249.90 �
Borla.rid J&IJder Profn.sslonal upg �
WIN951NT CO ...... ,................ - ........259.87 �
Bo<1and_P..,,_.,IWl-CD •.519.00 �
Borland JBtJlldor Standard WIN951NT CO .•..81.•5 �
BorlMd Porodox V7.0 upg WIN95 CO •.•••••.89.$4 �
Borland Visual dBASE Pro V5.5 .....•••.•....•.269.58 �
BrOOerbtJnd Organizer PkJs V3.01 WIN95 .•116.62 �
BrOderbund PrP11Shop Deluxe WIN9S •••••.••..3-1 .23 �
Caere OmrilForm V2.0 WIN95 ...................129.11 �
Caere OmniPage Pro VS.0 upg WIN CO....i 15 50 �
Caere OmniPage Pro VS 0 WIN CO ...........AH 13 �
Claris FlleMaker Pro V4.0 upg �
WIN/95/NT CO •.•........ ..... ......•....•.......•....•.•Jll '5 �
Clo.nt Fik>Maker Pro V4,0 WIN C0.............179.30 �
OarlsWortc.1 Otflco VS.OWIN95m'T •. ...•._.• .68.41 �

�~�~�r�~�i�~ �~�;�.�t�'�f�a�f�b�~ �9 �~�:�. �:�:�:�:�:�:�:�:�:�:�:�:�:�:�:�:�: �~�r�n� 
Co<ol OuaMto Pro V7 a WIN9S CO •••.• - .82 09 �
Cocel Venlura V7.0 comp/version �
upg WIN CO ............................................259.09 �
Cofel WebMaslOf SlMte WIN951NT CO ....•..185.51 �
Coret WordPerfect Suite 8 Pro �
upg WIN951NT CO ..................................115.51 �
Corel W<MdPof'foct Sllrto 8 Pro �
WIN95/NT CO ............................................ .335.63 �
Corel WofdPorlect Suf1e 8 upg �
WIN95/NT CO ............................................116.49 �
Corel WofdPcrlect �S�u�~�o� 8 WIN95/NT CD ..279 78 �
Corel WoidPorlect Sul•• upg WIN 3 5/C0••135.23 �

�=�~�e�z�:�3�t�.�~�~�a�» �:�:�: �~ �: �~� 
Delorme TrlpmaleJS1reel Atlas USA vs.o 
WIN95/NT ................ ...............................131.53 
Or Solomon•s An11V rus WIN/95 ...................Al.23 
E1etensls lnlollihance VJ.Oumversal CD ....- .19.78 
Ex1ens!1 Pon1olio V3.0 universal CO .•.•...•••119.27 
GoldMlne V2.5 WIN ················· .................16923 �
GoldMlna V3.2 WIN95 - ..............................169 OD �
lnlUOI OukkBooks VS.a WIN/95........... ... .......9-1.81 �
lntul1 Quicken Basic Deluxe 98 WIN CO•... - .Si 19 �
Kurzw0tl VOICE Plus V2.S.2 WIN/95 C0••.•.89.&.4 �
Lotus 1·2·3 VS.O spec upg WIN •..•. _ •.••...•.93.52 �
lotus 1-2·3 VS.a WIN ...................................294.78 �
Lotus 1·2·397 upg WIN95/NT 3.5 .•••.•......••..93.52 �
Lolus 1-2·397 WIN95/NT C0•••••.•.••.••..•.•••..294.71 �
lOlus Apf)<Ollch97 WIN/95/NT CO ...............83.03 �
LOIUS Froelance97 UPO WIN951NT CD �,�.�_�~ •..93.05 �
lolus Organlzer97 GS WIN95/NT CO ..........71.92 �
lolus SCreenCam97 WIN95 ..................- .89 1& �
Lolus SmartSul1e97 upg WIN9SINT CO .....121.H �
Lo1us Smar1Sul1e97 WIN951NT C0............3 71.10 �
Lo1US Wortl P•o97 WIN95/NT co................112.73 �
Macromodla Director 6 Mulllmedla Stldo �
WIN95/NT CO ........................... ..................935.3• �
MacronlOda DtrCdOr 6 CW WIN95/NT C0••.•.385.35 �
Mecromedia Flash 2 WIN95/NT CD ••....••••.239.39 �
Macromeclia FreoHanct 7 WIN9SINT CD ....379.66 �
MalhSoft Malhead 7 Professional �
WIN95/NT CO ·····- ···············-·· - .......... .30 .32 �
M<:Afee VU'USScan Deluxe V3.0 �
WIN/95/NTIOOS ..........................................64 90 �
McAleo V.rusScan Secunty Sufle WIN!l!>'NT ••.74.33 �
McA!oo VerusScan V3.0 �

Ir 'YPhotoshop V4.0.1 r�~ �~� For Windows V3.1, 95, �
Adobe and NT �

• Experiment with color 
correction and elrects with 
�A�d�j�u�s �l�m�o�n�~� La,yoro 
• Scale, rotate, move and 
add perspective to 
selections in o single. slep 
• lnclud.. 48 new special 
effects fil ters, a new 
multicolor Gradient �~�I� 
and an enhanced inter!.,,. 
tho t. improves workOow 

S519.88" CDW93085 

·Free Aclion Paci< wi1ll P<lrohase lluoogh 12l31m 

Me10Croa1ions Bryoo V2.a WIN951NT CO ..156.15 �
MetaC1eations Kai's Pholo Soap �
WIN95/NT CO ..............................................A1 91 �
MeUIC<erufono Ka1s Powot GOO WIN!l!>'NT•.•.. A9 95 �
MotaC1ea1Jons Kei's Powor Tools V3.0 �
WIN95/NT.•.•.. ..••..••...•...•.............•. .....•.........129.00 �
MeteCreaOOns Pain1er VS.OCO �
WIN951NT CO ......•...••.•••••.•.••••..•••••...•.•••.....259 51 �
MotaCteallons Palnlor VS Oupg �
WIN951NT CO ..............................................,19.38 �
MetaCrea1.ons Ray Dream Studio 5 upg �
WIN951NT CO •••..•. ..••••••...•.••.•....••.....•.••...••••19.0I �
MetaCreaoons Ray Dream Studio 5 �
WIN95/NT CO .•.•.....•..••....••.••••.....•••.••..•...•..259 OI �
Mfctocom Carbon Col>\' V3.a WIN95 .•.•....•••.87.32 �
M.:rocom Cerbon Col>\' VS.I OOS ...••••.•.•••109 86 �

�~�~�~�~ =�~�~� �~�'�i�~�~�s�g�g ..�~�°�. �.�:�:�:�: �~ �. �:� 
Mk:toson Bool<shalf 98 WIN95/NT co.. ....... A3 .73 �
Mlcrosoh Encana 98 Encyclopedia �
WIN95/NT CO .......................- ......... ............43.31 �
Microsolt Encarta 98 Vlf'Cual GIObe �
WIN95 CO ....................................................A3 31 �
�=�l�=�~�o�~�~�~�c�o ......79.15 
WIN95/NT CO ...............................................98.95 �

�~�~�:�~�:�~ �:�:� �~�~�=�:� �~�~� �t�:�,�i�i�~�~�~ �5�1 �. �~�~ �:�:�:�:�:�:�: �2�!�r�n�t�r�i�.
Microsoft Expedia S11eets 98 C>efuxe �
WIN951NT CO ••..•...•.••.••••...••••.•..•••..•..•••.•...•.59 95 �
Mlefosoh ExpedlA Streets 98 Ptu1 ..........._ U 73 �
Mlaosoli Ag1 SirrUolor 98 W1fll95INT co···-·... .50 �
Mlcrosoh FrontPage 98 vera upg 
W1N951NT co ·········································--··-"• . 0
Mlcrosoh FrontPago 98 WIN95/NT C0•.•••••1Ja.21 �
Mlcrosofl G1eetings Wor1<shop v2.a �
WIN95 CO .....................................................21.&5 �
Mlcrosofl Home ES$onlials 97 WIN95 CD ....93 8 �
Microsoft Money 98 flnenclol Sulit �
WIN951NT CD ............................................. 49 95 �
Mlcrosoll Money 98 WIN95/NT C0..............2• "50 �
Mfctosofl MS·OOS V8.22 upg ........................ &I .SO �
Mfctosofl Office 97 Develop"' Ecilion �
WIN95/NT CO .............................................71' 57 �
MictO&Oft Oflice 97 Pio upg w/Bkshlf & �
ln1ellfmouse WIN951NT CO .•....••.•..••••...•••..•33451 �
Mletosolt Offiee 97 Pro w/Bkshtt upg �
WIN95/NT CD ............................................-108 30 �
Mlc10&0lt OtOce 97 Pro wJBkshll �
WIN951NT CO ........................................... 529 90 �
Mlcrosoll Office 97 Sm euslness Edilion upg �
WIN951NT CO ............... .. ............................119 91 �
Mlcrosofl Office 97 Sm Business Edillon �
W1N95/NT CD •••.. ...•••.•..•.•••......•.•..•.•••... ......fflU �
Mia<>ooft Ol!loo 97 Sid upg WIN951NT CO •••. .21113 �
MlcrosoHOffice 97 Sid WIN95/NT C0 .........445.2.1 �
Mlcrosoll Oullook 97 WIN95/NT CO .•••.•.•.. ..13 H �
Microsoft Plclure IU V2.a WIN95/NT CD••- •..Ol 18 �
Mfctosofl Plusl WIN95 ................................... 3.64 �
Mictosoh Plusl WIN95 CD ....................... .......ll 91 �
Mletosoll PowerPoinl 97 upg WIN951NT COtJ.9! �
Mlcrosoh PoworPolnl 97 WIN95/NT CO •.•. .291.83 �
Mlcrosof1 Projocl 98 upg WIN95/NT CO .••••17105 �
Mlcrosoh Project 98 WIN95/NT CO ...........Ai4.5S �
Mlcrosofl Projeci V4.a WIN ••.••••••.•••••.•. ..•••• A17.09 �
Mictosoll Publisher 97 CO WIN95 •••......••••..69,00 �
Mlcroso11 Team Manage• 97 WIN951NT •••• A19.32 �
Mlcrosoh Vr$UOI Basic PIO V5 .0 comp upg �
WIN95/NT CO ......................................... ....219.71 �
Mlcrotloll Vsuat Basic Pro VS.a WIN951NT•.••A48.33 �
Mietosoll Visual Basic VS,O Loaming C0 .....89.71 �
Mocooft \IJsu>J C++ PIO VS.O l4>fj WIN9!;N1°......219.&0 �
Mietosoh Visual C++ Pto V5.0 WIN9Sl'NT ...446.33 �
Mletosolt Visual FoxPro VS.O Pro �
romp/vars upg WIN951NT co.....................219.56 �
Mla"""'1 Visual inorOoY14>fjWINOC>fffCO .....219.80 �
Mlaosoft vtsual J+-+ Pro WIN95nff CO .......&4.0T �
Mlctosott �~�I Studio 97 Pro upg �
WIN951NT CD ............................................A45.. 22 �
Mlctosolt Vl$U&I Studio 97 Pro �
WIN951NT CO •.•....••••••....•..•.....•....•.••.•...•.••1194.n �

�~�'�r�r�i�:�=�: �t �~�=�= �~�~ �. �~�8�0 .........................97.59 �

COMPAQ. 
Deskpro 2000 model 
5166X/2100 
• 16GMHz In tel 
Pentium" 
processor with 
M1.IX'" 
technology 
•� 16MB 

yncDRAM 
•tandard, 
expandablo to 
384MB • l.2Mll 
EIDE hard drive 

$969.84 COW92269 

Mlcrosoll Windows 95 �
wflntemel Explorer upg CD...........................85.33 �
Mlcmsoll Wiw!ows NTWotl<s1alion V4.aC0 ..•.269.94 �
Mlc!osoll Wlndowo NT Worl<s1a11on V•.a �
upg co........................................................229.98 �
Mfctosoll Wlndowo NT Worl<l181Jon V4.a �
r.'lfS upg co ..................M ...0 ......................_12::9.52 �
Micfosoll Word 97 upg WIN95/NT C0 ..••..•.•11U1 �
MICtOSOh Word 97 WIN951NT co...............274.12 �
MS Visual s1udlo 97 En1arpri10 Edflfon �
WIN951NT CO ...........................................13311.21 �
SOri: "°"1cl'Y Sarcl FOlllll V4.awtw.l!>NT.••.279.25 �
Sonic Foundry Sound Forgo XP V4.a �
WIN/95/NT•..•.•.••••...•••..,•• ,••••.•••••••..••••••...•.••••.86.22 �
Symanlec ACTI v 2.a WIN •.. .••••.•.•••••••••.•.••••169.17 �
Symonloc ACTI V3.a upg WIN95/NT C0 •••••111.65 �
Symantec ACTI V3.0 WIN95/NT••.••••••••.•••••159.29 �
Symon1ec AnuVlrus v2.a WIN NT........ .........113.17 �
Symantec Norton AnlMnJS Oel\.u1:e V4.0 �
W!N1951NTIOOS co.... ..................................19.95 �
Symon1oc Nonon AIUIVllus V3..a OOSIWIN.Al-'6 �
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S)'mtn1ec:: Norton Navigator WIN9SCD........91 .23 �
Symanl8c Norton NTToos vi.a WIN NT co••... A1 ... �
Syman18c No<ton l.!tlnslBl DoU<o W1N95CO .•.-15.81 �
Syrnenoc: tblon Wios V2.a l4>fj WIN95 co ...AB.48 �
Symanioc Nonon UIUIUes V2.a WIN95 CO •. .1"7.29 �
S)'m&nlec Nonon UliliUes V8.0 DOSJWIN ••• S7.29 �
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Symanloc pcANYWHERE v2.a WIN hosl ....59.44 �
Syman1AIC pcANYWHERE V2.o WIN """""' ....•79.15 �
Symanloc pcANYWHEAE32 V8.a hoSI �
WIN95/NT CD •. .,..•••.•. .••••••••••••.•••. •. ••...•.••••...•76.28 �
Syman1oc pcANYWHEAE32 V8.a hosvromolo �
WIN951NT CD .............................................129.80 �
Syman1oc pcANYWHEAE32 V8.a remole �
WIN95/NT CD ...............................................118.67 �
Symanloc Wlnfa. PAO V8.aW1N951NT .•..•.93.52 �

,, 
PC salos.........................................81XMlllMlll81 �
Mac sales ..................................... 800-llOll a �
Co<pcwa1e sales ..............................8Q0.211().C!3 �
Colporu1e so41waro sales ..............800-294-4238 �
Governrnerj and Educ:ollon �

- ·············-····..··--········...80CH!15-42311 
Nelworl<ilg ..... ...........................80CHl61-4239 

CDW• TELEPHONE HOURS 

Monday.Friday 7 o.m.·9 p.m. CT �
Sa1urday 9 -a.m.·5 p.m. CT �

Tech SUppoft lot CUslomenl �
Mal*y-fliday 7 a.m-9 p,m. CT �

Sllurdly 8 a.m.·5 p,m. CT �

BUY WITH CONFIOENCI �
CDW- II A NA9llAq TRADED COllPANY �

11CUA I YMBOlCOWC O• l t.wl.A I Owftli 10.1'1N 'IU �

UMAX 
Comput11 Corporttion 

Astra 12005 �
• Resolution: �
600x1 200 dpi -­
optical; 9600 dpi �
interpolated �
• 30-bit color; �
lO·bit block ond �
white • 8.6• x 14' acan �
area • SCSl -2 interlace �
• Includes: Adobe PhotoDoluxe, Pre to!, �
PngeMnnagor with OCR, UMAX Copy �
Utilit y and Vi1taScan �

$279,07 CDW88605 

SYMANTEC: 
Symantec 
Hollday 
Bundle 
• Norton Utl litie• V3.0 ror 
Window1 95 • o.rton 
AntlViru a V4.0 for Windows 
V3.x, 95, NT and DOS 
• Norton Uninatall Deluxe 
for Windows 95 and NT 

E!ll'.!mm $88.00 COW 99595 �

TOSHIBA 
Satellite Pro 
440CDX 
• 183MHz Intel Pentium• 
proooasor wi th MMX" 
tech nology • 16MB 
EDO stendard, 
expandable to I 44MB 
• l.34GB herd dri vo 
• !OX CD-ROM drive • 12.1" 
FastScan dual·llC& n color diaplay 

$1989,69 COW90351 

(:coREL" 
CorelDRAW 8 �

lnnovaUve 
1pp1fc1llona for: 
8 Page loyout and 
i ll ustration 
• Photo editing and 
bit.map creation 
• 3D modeli ng and 
rendering 
8 Intuitive web 
feat.ur-9 

Miaosott WrndOws 95 wl1ntornet Explorer..18-1.65 
McAlee WebScanx w 1N/95/NT co ..............31 .08 --95-Eliplt>wt.!'lj.---91.68 
WIN195/NTIOOSIOS2....................................39 .BI �

$437.49 
COW 98363 �
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9.1 x9 x10 -- 73 �
Other entry-level RAID systems require you to anticipate your future stor­
age needs due to confusing choices in controllers and enclosures. 
Graduating to the next level becomes difficult, if not impossible. 
.l'1'1-"'Amly" gives you true scalability by featuring the same controller 
and enclosure architecture whether you have 9 drives 
or 90 drives. You can start with a deskside tower 
using 9.1GB drives, increase your capacity ten times 
and move to a 73.5" rack with 100% investment pro­
tection. 

From any entry point to a multl-terabyte RAID solu­
tion, each .l'111xAm1y component can be used 
toward your system's move to the next grade . 
Multiple hosts are supported, allowing for numerous 
configuration options. So you can really show that 
you've done your homework when you need to 
Increase your storage capacity with Artecon 's 
�.�l�~ �.� 

No other RAID system on the market offers the scala­
bility and investment protection of .l'111xArraY ­
any price. 

1-800-USA-ARTE 

�~� 
�~� ........ �
········ �
�l�' " "�·�·�·�·�~� 
•P•I •• • • -· �
········ �
········ �········ 
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-
For departmental to enterprise storage needs, .l'1'1-"'Amly offers these 
top-of-the-class features: 

Perfonm1nce · Our RAID controller surpasses the competition with 
VOs of up to 4600 per second. Ultra-Wide, end-to-end SCSi achieves 
transfer rates of 40MB/s burst and 33MB/s sustained . 

Hot-Swappable Controllers - Hot-swap removable controllers allow 
for high availability and redundancy of your RAID system. 

Package Density • Configure up to 82GB of total capacity and still 
have room for hot-swappable failover controllers in only 7" (4u EIA). 

JBOD/Tepe lnllne · Backup your RAID system inline with DLT or hot­
swap Smm tape devices all w ithin the same �~ chassis. 

.l'f1-"'Amly subsystems are compatible with Sun, HP, SGI, IBM, 
Macintosh and PCs. Custom configurations and -48VOC telco models are 
also available. 

So, if you are looking for a new and better way to solve your RAID stor­
age problems, study up on Artecon's New RAID Math. Check out 
our website or give us a call to see how It all adds upl 

www.artecon.com/raid Capturing Th e World fo Storage'" 
;\ �M�e�.�m�b�e�r �o�i�1�h�~� Nurd1t· Group ufComp(rnies 

6305 El Ca mino Real, arlsbad, A 92009 �
Phone 760-931-5500, FAX 760-931-5527 email : raidmath5@artecon.com �

Nihon Artecon 81-03-5458-8260 Artecon B.V. 31-53-483-2208 Artecon France 33-1-6918-1850 ArLecon U.K. 01344-636390 �

�A�t�t�~�n� und Lhe Artecon logo are registered trod cmark.s of Arh .>con. lnc. LynxArrn y is a tr ademark of Artt..oeon, Inc. All ulher tradema rk s e re proprieta ry lo their respeeli\'c manufoclurers. 
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Web Development 

Sybase's PowerSite offers an easy way to mix Java and ActiveX 
apps on the most popular Web servers. By Steve Gill mor 

PowerSite Straddles the Object World �
s the Web matures, a new clas 
of enterprise tools is mixing 
and marching the besrofMi­
crosofr's Active platform and 

technologie ba ·ed on Sun's Java and 
JavaBeans. Sybase'sPowerSite Enrerprise 
l .O blends these open and proprietary In­
ternet standards to produce, deploy, and 
manage dynamic Web sites on the lead­
ing Web-server platforms from Micro­
soft and etscape. 

PowerSire hip with everything you 
need for rapid, tearn-ba ed, ca lab le Web 
appli cation development: Internet Ex­
plorer (IE) 4.0 for inregrared Web br w ­
ing, Power Dynamo 2.0 Appbcation Serv­
er for te ring and debugging on local or 
remote machine , Dara Window Bui lder 
6.0. for building and maintaining reusable 
claraba e querie , PowerX for auromati­
aJly generating ActiveX and de ign-rime 

control , and Syba e SQL Anywhere Serv­
er 5.5 Development Ver ion for ho ring 
PowerSite's Component Manager. 

PowerSite's JavaScript-based object 
model add. an ab traction layer to ab orb (A P),Net apeLiveWire,and PowerSoft KIVA, ChiliSofr, and IBM / Lotu Domi­
the common elements of today's lead­ PowerDynamo. Developers can write no into upcoming ver ion . The prod­
ing Web appl ication- erver engines, in­ once and deploy ro many differenrservers uct's team-development and security fea­
cluding Microsoft Active Server Pages without modification, leveraging more tures are useful for delegating rask ro 

advanced appl ication-server engines, 
RATINGSTECH FOCUS such as ASP, whi le adding JavaScript to 

enhance le powerful midtier servers. TECHNOLOGY * * * * * 
Analyzing Web Sites During \'\ eb deployment, vendor-spe­ IMPLEMENTATION * * * * 
PowerSite's Web-import function eval­ ci fic HTt-1L- and PowerSite-generated 
uates a Web site on import, parsing each function libraries interact to produce es­ designers, programmers, and artists over 
page syntactically, tracing the Web, and sentiall y rhe ame functionality on each the Internet or through an intra.net. 
posting each page as an HTML node on a target server. For example, the ASP de­ PowerSite'ssrrong implementation and 
tree. PowerSite first captures predefined ploymenr conrroller generates your site even-handed supporr for AcriveX and 
relat ionships between HTML containers to NT's Inrerner Informati on Server (IIS) Java will help developers take advantage 
and elements; it then processes vendor­ changing file exten ions to ASP where ap­ of each component model's strengths. 
specific tags, such as server-side scripting propriate. However, you muststi ll man­ Witb PowerSire, Sybase is taking a page 
and design-time controls, and adds spe­ ually create any virtual mappings and from Micro oft's "Embrace and Extend" 
cial HTML metatags to categorize and store ODB enrrie that your site needs. strategy and making it its own. [lJ 
pages in t he Component Manager. To de­ Power ire' extensibledeploymenccon­
ploy, PowerSite reconstitutes or translates rroller and de ign-rime AcriveX control Steve Gillmor is a consultant for Southern Dig­
the Web site to its original format. support let yba e and other third-parry ital, Inc. (Charleston, SC). You can reach him 

developer build upport for erversfrom at sgillmor@southerndigital.com. 

The DataWindow design-time control generates HTML and 
server-side scripts for application server/database interact ion. 
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Operating System �

The Windows CE 2.0 SDK is Microsoft's best effort yet 
to create a Windows-everywhere world. By Peter Wayner 

Windows CE Goes Global 
• ••• � hen Windows CE hand-held 

PCs (HPCs) fi rst came out, 
users had to settle for software 
supplied by the manufacturer. 

N o software development tools were 
available to anyone except Mi crosoft's 
partners. In the meantime, PaJmPilot users 
quickly developed thousands of appli ca­
tions with Metrowerks' compil er. 

Microsoft is playing catch-up and, as 
usual , is leveraging its strengths. Version 
2.0 of the Windows CE Software Devel­
opment Kit (SDK) integrate with M icro­
soft's popular Vi sual C++ envi ron­
ment, so Windows programmers will feel 
right at home. 

All this is part of Mi crosoft's limited 
version of theJava "write once, run any­
where" credo. Applications designed fo r 
Window 95 should be portable (after 
some reworking) to CE, a str ict subset 
of the standard Windows APL Almost all 
the calls in the Wi ndows CE API are the 
same as the basic Win32 interfaces. The control, stylus control, and communi­ 240-pixel display on mosr CE machines. 
only addi tions are routines for power cations. Gryphon adopts the vertical al ignment 

fdeally, you would create a copy of of the PaJmPilot or Apple Newton. Once 
your 'Ource code, look for Win32. rou­ the code is rUJming, you can simulate it inTECH FOCUS 
tines that didn't make the rrip, and re­ a window, where the process becomes 

Windows CE and WebTV place them wirh the simpler rourines. Ir like developing code for a PC. The Visual 

WebTV started out as a set- top box mak­ is rarely so easy. Memory and screen c+ +debugger, like the inregrated devel­

er with its own proprietary software for space are in short supply. Complicated opment environment (IDE), is well inte­
GUIs need a redesign to fi t on rhe screen. grated into the CE environment.displaying Web pages on a TV screen. Then 
And if you like to use assembly code for Microsoft bought WebTV and announced 

RATINGSspeed thi nk again. Window CE runs on �

box. However, the latest WebTV hardware, chips from M ips, Hitachi, and Philip s, so TECHNOLOGY * * * * �
it would port Windows CE to the WebTV 

WebTV Plus, has no CE-style interface, nor you must code for each. IMPLEMENTATION 1t * * �
Still, the SDK makes porring as easy as �is there a Start button in the lower-left 

can be expected. The best approach is to Documentation is extensive but not ascorner. WebTV still concentrates on 
start from scratch, plugging in code as you helphil as it could be, and I struggled to "enhancing the TV experience" and is not 
need ir. The main job is de igning an get everything up and running. Bur over­aimed at users who want to add their own 
interface that works on small black-and­ all , this new Windows CE SDK is a credi­software. 
white screens. (CE 2.0 also supports color ble vehicle for spreading W indows toA future version of WebTV will use �
screens such as the one on Sharp's new places it's never been before. liJ�Windows CE to make it easier for users to �
Mobil on HPC.) �add software from other vendors. CE will 

T here are two emulators for the Peter Wayner (http://www.access.digex open up the insides to developers, and the 
Gryphon and Mercury configurations. .net/- pcw/pcwpage.html) isa cons11lti11gcurrent WebTV OS will run on top of it. �
Mercury (see the screen) is che 320- by editor who lives in Baltimore. �

The Windows CE 2.0 SDK's Mercury emulator simulates the most 

popular type of hand-held PC screen (320 by 240 pixels). 
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Now that APC Smart-UPS ®includes FREE �
web-enabled PowerChute ®plus, protecting�

network uptime has never been easier �
' �'• 

• 0 •• 

"...Inherent tlexiblllty and �
excellent sortware... Don't �
be caught without one." �

Visit us at COMDEX/Fall 
Booth #L2453 

�~�=�-�~� 

plug-in, which allow 
lem attack 
Power prob-

you to inregrate your 
networks relenr­ Sman- UP with your 

Jes ly. To protecr cxi 1ing SNMP man­
hardware and data from ys­ agement strategy. 
tem crashes, experts, network 
managers and computer users mart-UP and 
worldwide prefer one olutioo PowerChute plus provide 
above all others combined: APC the complete solut ion in one convenient 
Smart-UPS. Now, all I 20V Smart­ box. Serv r pro1ec1ion and peace of mind 
UPS include FREE PowerChute p/u have never hct:n easier. 
power management software. Plan tor and control crisis situations r----------------------------, 

PowerChutc �p�/�1�1�~� FlexEvcnt "' let you i Trade-UPS! 
The most reliable protection you can buy conrrol UP rea tions LO power events. I fax or mllll 11111 coupon tu APC andlearn 

I howyou can eully 11'1de In your old UPS tor 
Smart-UPS provide complete protection You can configure PowerChulc plus 10 I 

I diacounta towards anew sm..HIPS. 
Iagainst power spikes, surges, brownouts, provide graceful, unarrended erver shu1- I D YES! I'm interested In trading up a competitors' 
I or an older APC UPS to Smart-UPS.and blackouts. You'll also 

-- ._, - --

down during an extenclrd I Please send Trade-UPS inlo. 

gain maximum server up­ power ou1age or alert � : D NO I'm not interested at this lime but �~�s�e� 
: send my FREE powor protection book.

time and decrease manage­ you to oui -of-hounds I Name:____________ _ 
ment osts. Award-winning environmental conditi on l Title: -------------­
features include: before they re ult in : � Company: 

Address: _ _ _ _________ _• CellGuard"' intell igenr bat­ costly downtime. 
tery management monitors 

City/rown: ____ _____� ___
battery performance and Web server and 

State: __ Zip:___Country _ ___ _ 
extends battery life. SNMP ready Phone: _ ___ _ _____ _ _ 
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The greatest compositions in history �
were created with reusable objects. �

As more new users line up for access to enterprise data, 

you're the one who has to write the applications that make 

everything simple and still work in perfect harmony. So you're looking 

for a smarter solution. One that offers component architecture. One 

that leverages what you've already developed. And one that'll let you 

build custom intranet apps with small, discrete COM objects you can 

use again and again with powerful results. 

Attachmate"' and EXTRA!® Objects SDK are right in tune with you. Our 

three-day QuickStart Consulting program backs you up with experts 

who come to you. And we offer an annual support plan tai lored to the 

unique needs of developers. 

In the age of the Internet. count on Attachmate for the leading enter­

prise development platforms and web-to-host solut ions. To learn more, 

ask for the EXTRA' Objects Architecture Technology Profile. For an 

online demo and to qualify for a free eval copy. visit us a1 

www.attachmate.com/ad/byt.htm or call 1-800-426-6283. act,9. 

Compose your �

intranet solutions �

the same way. �

And start integrating �

mission-critical �

mainframe data faster �

than you can say �

EXTRA! Objects. �
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Programming 

DHTMI.:s data-binding capability delivers fast, 
dynamic data over the Web. By Rick Dobson 

Dynamic HTML Explained, Part Ill 

D
his final Dynamic HTML 
(DHTML) installment exam­
ines data binding. This tech­
nology stores a local copy of 

a recordset in a data source object. This 
design innovation lets developers con­
vert a Web page's HTML into a template 
for presenting data. Isolating the data 
from the structure of Web pages makes 
it easier to perform maintenance on 
information shared by many Web pages. 

The workstation-based data cache 
speeds data viewing by eliminat ing a 
browser's need to return to a Web server 
for each new record. Because the data is 
available locally, Web pages can contain 
integrated logic to sort and filter them. 
Because data downloads asynchronously, 
recordsets start to render faster than with 
an exclusively server-based approach. 

This article presents two basic display 
techniques to prepare you for exploring 
the full scope of data-binding technology. 
You will also learn about the Tabular Data 
Control (TDC), a simple data source 
object, and attributes that bind HTML ele­
ments to the TDC's data cache. The arti­
cle ends with an overview of these objects. 
Microsoft has a site (http://www.microsoft 
.com/gallery/files/datasrc/) with a gallery 
of free data source objects. 

Presenting aTable 
The repeated table design displays a local 
data cache with the TAB LE tag and its 
associated HTML elements. The TAB LE 
tag is the only element that displays data 
in a tabular format (all other HTML ele­
ments display data one record at a time). 
The repeated table design derives its 
name from representing a whole table by 
repeating a single record template (held 
in a local data cache) once for each record. 

Any HTML element requires a source 
for data to display. Use the TDC when you 
require the simplest and easiest-to-use 
data source object. 

m 

The "Repeated Table Code Gallery" 
shows how to use the TDC in a repeated 
table design to present a table on a Web 
page. The OBJ ECT block toward the 
page's beginning references the TDC. It 
is essential that you assign an ID attribute 

The DATAF LD attribute performs that 
function. The gallery illustrates how to 
place a DAT AF LD attribute in a D l V ele­
ment to display an individual recordset 
field. When working with the TAB LE 
block, you do not need to assign the 

Repeated Table Code Gallery 
A repeated table dMfgn represents • table wtth 82 rows In Just 19 llnes 
of code. 

<HTML ><HEAD><TfTLE>Ri ck's Pubs</TIT LE> �
<OBJECT ID•tdcROPubs �
CL ASSID-"clsid:333C7BC4 · 460F·ll00 -BC04 · 00BOC7055A83" > �

<PARAH NAHE•"DataURL" VA LUE•"RDPubs . txt"> 
<PARAH NAME•"UseHeader• VA LUE- "True"> 

</OBJECT><SCRIPT LANG UAGE·"JavaScri pt"> 
func tion previousPage ( )( 

tblRDPubs.previousPage (): I 
<IS CRIPT ><IHEAD><BOOY > 
<TABLE I D·tblRDPubs OATASRC- #tdcRDPubs OATAPAGESIZE•S 
BORDER-"3 • CELLPADD f NG•" 3 • ><TH EAD STYLE•" font -
we i ght: bold" ><TD> Topic< I TD><TD> 
Publ icat ion</ TD> <TD>Month</ TD><TD>Year</TD><I THEAD><TBODY > 
<TR><TD><DIV DATAFLD•"Topic"><ITD> <TO> <O!V 
datafld•"Publi cati on" ><I TD> 
<TO><D!V OATAFLD•"Month" ><IT O>< TD><OfV 
dataf l d•"Year" ><I TD>< I TR> 
<I TBODY ><ITABLE ><BR><BR> 
<BUTTON onclick•"prev i ou s Page () " 
STYLE-"posit i on:relative ; he i gh t :30;width :l OO" > 
Previous Page</ BUTTON><BUTTON oncl ick-"tbl RDPubs.nextPage() " 
STYLE•"positi on : relati ve; hei ght :30;wi dt h: lOO" >Next Page 
(/ 8UTT ON ><I BOOY ><I HTM L> 

to the OBJECT tag to refer to and manip­
ulate the TDC's data cache. 

Two data-binding attributes are essen­
tial for linking HTML elements to the 
local data cache. The OATAS RC attribute 
points to the data source object. Data­
binding syntax requires you to insert a# 
before the data source object's ID. This 
attribute ties the entire local recordset 
to the Web page, but it does not indicate 
which field ties to a particular element. 

DA T AS RC attribute to each column ele­
ment, because the columns inherit the 
DAT ASRC setting for the TAB LE tag. 

The code gallery lets sire visitors page 
through successive blocks of records. It 
initializes this capability by setting the 
TABL E tag's DAT APAGESI ZE attribute to 
5. This permits just the first five records 
in the recordset to display when the page 
loads. Excluding the DATA PAGES I ZE 
attribute causes the whole table to appear. 

continued 
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Core/ Programming Dynamic HTM L Explaine d , Part 111 

When you specify a DA TAPAGESIZE 
attribute, it is necessary to include logic 
for paging back and forth in the record­
set. The code gallery indicates two ways 
to do this. First, you can reference a func­
tion ina SC RI PT block. The Previous Page 
button uses this technique. Second, you 
can include code as the argument for a 
button's oncl i ck evemsetting. The Next 
Page button illustrates how to use this 
approach. 

Presenting a Form 
One of the most common ways to pre­
sent records is with forms. The data-bind­
ing technology supports this display for­
mat by letting developers link I NPUT text 
boxes to rhe locally cached recordset. You 
must supply your own record navigation 
code. The "Form Code Gallery" offers a 
model that you can adapt as your needs 
dictate. 

The code gallery for displaying a form 
is an excerpt from a Web page that illus­
trates two separate aspects of DHTML. 
First, it links the 1 N PUT text box con­
trols to recordset fields. Second, it applies 
dynamic-positioning settings to locate 
and size r.he text boxes as well as the 
record navigation buttons. 

The BODY block of the page contains 
three pairs of SPAN and I NPUT text box 
elements. Absolute positioning locates 
the SPA N elements relative ro their BO DY 
container. The IN PUT text box controls 
include both DATASRC and DATAFLD 
attribute . These are two essential attri­
butes for HTML elements bound to data 
fields. 

The two INPUT button controls tie 
back to VBScript event procedures in the 
SC RI PT block at the top of the code gallery. 
UsingVBScript confirms the language ver­
satility of DHTML (all preceding exam­
ples in the series used JavaScript). The 
functions apply either Mo ve Next or 
MovePre v i ous methods to the recordset 
objects of the data source object (not 
shown in the excerpt). The function logic 
also traps attempts ro move our of the 
recordser. 

Data Source Objects 
Dara source objects are the drivers that 
make data binding work. These objects 
perform three critical functions. First, 
they provide data asynchronously so that 
page rendering begins more quickly than 
if it were aU constructed on a server. Sec­
ond, they permit manipulation, such as 

44 BYTE JANUARY 1998 

Form Code Gallery �
A form to dl1pl1y d1b wtthout using 1 TABLE tag to position elements 
on the page. 

<SC RIPT LANGUAGE•"VBScr i pt" > 
f unct i on forward_onclick() 

l f tdcRDPubs. records et. Ab so 1 utePos it i on <> 
t dc RDPubs.recordset.RecordCount then 

tdcRDPubs.recordset . MoveNext 
el se 

msgbox "This is the 1ast record" 
end if 

end function 
funct i on backward_onclick( ) 
if tdcRDPubs. record set. Ab so1utePos1t 1 on > 1 then 

tdcRDPubs . recordset.Move Prev i ous 
el se 

msgbox "This is the f i rst record " 
end if 

end funct i on 
<I SCR!P T><IHEAD><BODY> 
<SPAN Style- " font · 
si ze: 20 ;posi t1on: Absolute; top: SO:left:5">Top1c : </SPAN> 
<I NPUT TYPE- TEXT OATASRC-"#tdcRDPubs" DATAFLD - "Topi c" 
STYLE•"posi tion:Absolute;top :50;1eft:l05 ;hei ght:30; 
wi dt h:350"> 
<S PAN Style-"font ­
si ze:20;positi on:Absolute ; top:80 ; left : 5">Publication: 
<! SPAN > 
<I NPUT TYPE-TEXT DATASRC-"#tdcRDPubs" DATAFLD-"Publi cati on· �
ST YLE·"pos i t i on:Absolute;top:80;left:l05: he i ght:30; �
wi dt h:350"> �
<SP AN Style•"font­�
s i ze : 20;position:Absolute ; top : l10; 1eft:5">Year : </ SPAN> �
<I NPUT TYPE-TEXT DATASRC•"f/tdcRDPubs" DATAF LD- "Year" �
STYLE-"pos i tion :Absolute;top:llO;left:l05;hei ght:30"> �
<I NPUT ID-forward TYPE- button Value- "Next"> �
<I NPUT ID-bac kward TYPE-button Value- "Previ ous"> �
<I BODV></HTML> �

sorting and filtering, on rhe client work­
station. Third, they can allow direct 
updating of server-side databases from a 
form in a browser. This eliminates elab­
orate server-side processing that parses 
and acts on data sent from a browser. 

I used rhe TDC in both examples in this 
article. It is appropriate when you have 
a data set of comma-delimited values and 
off-line browsing suits your needs. The 
Remote Dara Service (RDS) is another 
data source object that provides update., 
in err, and delete capabilities. This data 
source object supports OLE DB and ODBC 
data sources. It requires you to specify an 
extract with a SQL statement. The RDS 
requires both server and client compo­
nents to function. You must perform a 
separate installation to load the server­
side component. Both the TDC and RDS 

are ActiveX controls, and they ship with 
Internet Explorer 4. 

Data binding may offer the single most 
productive use for DHTML. This feature 
expedites and enhances data display, 
manipulation, and updating over the 
Web. I have touched on only a small sub­
set of data-binding technology. Use the 
Internet Client Software Development 
Kit (SOK) as an additional resource for a 
good general overview of the basics of 
this exciting technology that delivers 
business applications via the Web (check 
out http://www.microsoft.com/msdn/sdk/ 
inetsdk/help/default.htm). m 
Rick Dobson, Ph.D., (Rl ckD@Cl bl nc.wln 

.net) is president ofCAB, Inc., a database and 
Internet development consultancy. Visit his 
firm's Web site at http://www.cablnc.wln.net 

W I bye_ 



Operating Systems 

Apple's next-generation OS is stable, but it relies too much 
on Unix to get certain features to work. By Tom Thompson 

AFirst Look at Rhapsody 
o banners flew or bands 
played when Apple released 
the De ve loper version of 
Rh apsody, its nexc-genera­

tion operating system, last year. That's 
because it was a lim ited release to I 0,000 
developers, and not ro the public. As 
one of those 10,000, l rece ived a copy. It 
comes on a single boorable CD, while a 
second CD contains third-party sample 
appl ications and some object-based 
frameworks for database development. 
.Before giving my impressions, let's 
review what Rhapsody is. 

Quick Tour 
Rhapsody provides modern OS features 
such as preemptive multitasking, thread­
ing, and memory protection. Apple posi­
tions Rhapsody as an OS for servers, 
work-fl ow application , and high-end 
desktop work. It's basica ll y a port of 
OpenStep. OpenStep itself is a port of the 
original obj ect-oriented NextStep OS to 

both Unix and Windows. The name 
change was made because NextStep class 
libraries employed the Mach kernel to 
supply low-level services, whi le the 
OpenStep libraries are an app lication 
framework that rely on the host OS for 
low-level services. While Rhapsody uses 
the OpenStep librarie , it is an OS that 
uses the Mach 2.5 kernel for system ser­
vices. Doing che many code ports confers 
two important advantages to Rhapsody. 
First, it reduces time to market because 
the ports el im inated most of Open­
Step's hardware-and OS-specific depen­
dencies. Second, it means Rhapsody is 
bui lt wirh fie ld-tested, ti me-proven code 
(NextStep was inrroduced in 1988), 
wl1ich improves its reliabi li ty. The Open­
Step class libraries themselves got a new 
moniker: the Yellow Box. This distin­
guishes their threaded, object-based 
natu re from the nonreentranr Mac OS 
compatibi lity environment, called che 

.b e oo 

Blue Box. The e libraries also sport some 
new features not found in OpenSrep, 
such as Java support, and Mac-like Ul ele­
ments. However, it is scill an application 
framewor k. 

Enhancements have been made ro 
Rhapsody's Mach 2.5 kernel so that it 
supporrs NFS. It also supports SCSI disks, 

Dual-Boot Mechanism 

The interfaces are revised so that Yellow 
Box API can be called from Java. Theo­
retica 11 y, you cou ld write a Java pro­
gram using the Yellow Box APis once 
and it would execute anywhere: on a 
Power Mac or a PC running Rhapsody, on 
several flavors of Unix, and on any x86­
based machine running Windows. Java 

0 Open Finnware perfonns testing and 
initialization . It evaluates a script In 
nonvolatile RAM, which fixes some bugs 
and defines a new command, bootr. 
8 Open Finnware builds a device tree. 

e The bootr command executes. It fixes 
some bugs and checks to see if the Caps 

0 

0 

Lock key is down. 

e If the system had been 
runn ing Rhapsody , then bootr 
calls the boot command to 
load the Mac OS from the 
drive 's HFS partition. 

0 If the system was running 
the Mac OS, boot searches for 
the Secondaryloader on the 
drive, and executes It. 

0 Secondaryloader loads the 
Mach kernel and transfers 
control to It. 

Rhapsody adds a Forth command to the Open Fir mware 
boot process that lets you select which OS to use. 

and removable devices such as CD-ROM 
andJazdrives. While the kernel has mul­
ti proce ing capabilit ies, the feature uses 
processor-specific code. Therefore, this 
release doesn't offer sup pore for sym­
metric multiproce sing (SMP) . Lacer 
RJiapsody releases will offer SMP, and 
they'll use the Mach 3.0 kernel. 

Running on tap of che kernel are the 
Yellow Box libra rie and BSD 4.4 Unix. 
Java support comes through a virtual 
machine (VM) based on Sun's JDK 1. J.3 . 

code would execute on the Java VM, while 
the Yellow Box AP! cal ls would execu te 
in native code. Since applications make 
extensive use of GUl AP! call s, this makes 
ir possib le to write a Java application 
whose image could execute virtua ll yany­
where, and with reasonable performance. 

Tricks and Traps 
For the PowerPC-based version of Rhap­
sody, you need 32 MB of RAM minimum 
(64 MB recommended), and a 1-GB hard 
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drive. To meet the delivery date, Apple 
wrore a subset of Mac hardware drivers, 
so only Power Mac models 9500, 9600, 
8 00, and 8600 are supported. (For rhe 
brave, d1is release happens to work ....virh 
Power Mac models 7200, 7300, 7500, and 
7600, but tbey aren't officially support­
ed.) Rhapsody works only with ATI ;rnd 
IXMicro video boards, and only TCP/IP 
on Ethernet is available for networking­
no AppleTalk or PPP. Rhapsody u es the 
Unix File Sysrem (UFS) on the hard drive, 
while it uses NFS for remote drives. The 
Blue Box is absem, as are Mac OS rech­
nologiessuch as Quick Time, QuickTime 
YR and AppleScript. This is definitely a 
release only for rhose interesred in writ­
ing co the Yellow Box APls. The Blue Box 
will make irs debut in rhe Premier release 
of Rhapsody, scheduled ro ship the first 
quarrer of this year. 

On a large hard drive, you can create 
two partition one for the Mac OS and 
another for Rhapsody, ro make a dual­
boot configuration. You roggle between 
the two OSes by holding down the Caps 
Lock key during rhe boor process. (See 
"Dual- Boot Mechanism' on the previous 
page for how this i done.) On the Mac OS 
side, a Rhapsody control panel lets you 
set rhe ha rd drive's SCS I ID and cerrnin 
boor parameters. To enter Rhapsody, you 
hold down rh e Caps Lock key unti l th e 
Rhapsody control panel loads. The M::ic 
re srarts,and Rhapsod y boots. Und er 
Rhapsody, you log out with the Caps Lock 
key down ro flip back to the Mac OS. 

On developer releases, you expect a 
few rough edges, and Rhapsody has some 
with the system configuration. Setting up 
rhe boot drive in the Rhapsody conrrol 
panel requires you ro enter the Unix name 
of rhe root device (e.g., rootdev=sdO). 
The docllmenrarion is vague on how ro 
do th is, parricu larl y for an external SCSI 
chain wirh several device . The be -r bet: 
Leave the boot process in rhe verbose 
mode (pm - v in rhe kernel argument 
largsJ pane in the Rhapsody control pan­
el). This lees you watch Unix command 
execute in a console window during the 
boor process. Jot down the Unix device 
name Mach assigns ro the SCSI drive in 
question. Pre the Command and Pow­
er key · to interrupt the boot, and type r 
when Unix prompts you. Enter this name 
in the kernel args pane when you flip back 
into the Mac OS. When you've got every­
th ing set right, remove the verbose com­
mand, and Rhapsody boors, displaying 
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lherManag... 

Pri!V leW'.app,, 
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The Rhapsody Develop er release is a mixtur e 

of Mac and NextStep elem ents. 

a sliding progress bar just like the Mac OS. 
The Workspace Manager process acts 

like the Mac OS Finder and hides Rhap­
sody's Unixenrrails, toa degree. The lone 
menu bar, the ample application win­
dow ·, and the Deskrop look amazingl y 
Mac-like. However, when you run Hosr­
Manager and SimpleNerwork carter to 
configure the computer's nen ork set­
tings, extSrep rears its head. The ap­
pearance of rhe menus and windows in 
these programs is quire different, as the 
creenshot above shows. These applica­

tions do let you point and click to assign 
yo ur computer an IP add re . and set 
router information. Esrabli hingdomain 
name services or printer services unfor­
tunately requLres resorting ro a text cdi ­
ror and Unix scripts for etup, so Rhap­
sody' network ·ervicesaren'rquireready 
for prime rime. Wirh thecorrectnerwnrk 
ertings, I was able to use Unix telnet 

and frp programs ro grab fi le from Web 
sires.As of ye t, there's no drag-and-drop­
ping of remore files as in AppleTalk. 

Tip : If you munge a network setting 
and e:Kperience problems booting, u e the 
magic Command-Power key sequence to 

interrupt rhe sysrem, restart, and hold 
down rhe S key during the boot (or add 
-s to the kernel arg pane in the Rhap­
ody conrrol pan l). This gets you into 

the ingle-user mode, where you can try 
to correct things- pro,·iding you know 
your way around Unix. 

Future Platform 

Rhapsody comes with a btmch ofdevel­
opmenc rnols: GNU C; a I inker· a �1�1�1�~�1�k�e� 

utility; and Interface Builder the Open­
Stt!p point-and-click sofnvarc for r:ipiJ­
ly laying out an application's interface. 
There's also Project Builder, which man­
ages rhe source object, and header files 
for programming projects and resembles 
the Mctrowerks Code Warrior incegrat­
ed deve lop111entenvironmenr. About 25 
sample appl ications-with source 
code-can help jump-starr your coding 
efforts. Sun's Java compiler and class 
libraries are also included. The code for 
a sample rexr editor, written entirely in 
Java with calls ro the Yellow Box AP ls, i 
provided for Java aficionados. 

From a lac user's perspective Rhap­
sody still relies roo much on Unix. to er 
up fundamemaI service . The Jekyll -and­
Hyde mixture of NextStep application 
and non-HFS fi le ystem creates confu­
sion as well . In its favor, Rhapsody <lid 
nor crash once during my re tiJ1g. Lf the 
eng111eers can Implement user-fr iendly 
system configuration tools, and get the 
Blue Box, QuickTime and AppleScript 
working then Rhapsody stands to deliv­
er a powerful server-class OS rhat every­
one can u e. Stay tuned. Iii 

Tom Thomp5011 (t o m_t hompson @by te 

.com) isa BYTEse11ior tech11ical editnrat large. 





















































































































































































































































• Mini-Tower Model 
*64MB SDRAM Memory 
• 512KB Integrated L2 Cache 

* NEW6.4GB Ultra ATA Hard 
Drive (9.Sms) 

• 1OOOLS Monitor (15.9" v.i.s.) 
* NEWSTB nVidia 4MB AGP 

Video Card 
*NEW32X Max' Variable 

CD-ROM Drive 
• Integrated Yamaha 

Wavet::ible Sound 
• Altec Lansing ACS-90 Speakers 
• Microsoft Office 97 Small Business 

Edition plus Bookshelf; McAfee 
VirusScan 

• MS' Windows 95/lnternet Explorer 
• Microsoft lntell iMouse' 

• 3 Year Limited Warranty' with 1 
Year On-site" Service 

* Upgrade to a 56K Capable'· U.S. 
Robotics x.2 WinModem. add $79. 

* Upgrade to 128MB SORAM 
Memory. add $299. 

* Upgrade to a 1200HS Monitor 
(17.9" v.i.s.• .26dp). add $275. 

Business Lease: $91/Mo.. 36 Mos• �
Order Cocle #591201 �

INTRODUCING THE DELL DIMENSION XPS D300 A $2499-WITH 383% FASTER 3D GRAPHICS. 

You'll be doing adouble-t ike once you've seen the new Dell Dimension · XPS 

0300. Because it's more than just a 300-megahertz demon. We've armed this 

Intel Pentium· II processcr-based system with the new STB nVidia 4MBAGP 

card. boosting 3D graphic i performance a whopping 383% over the STB Nitro 

4MB PCI video card . Anc fas ter graph ics means more realistic and more 

life like graphics. On this De ll Dimension XPS 0300. design. CAD/CAM . virtual reality imaging. web 

content development. games and just about any other 30 appl ication will blow you 

away. We've also included high-speed SDRAM mer ory tha t "bursts" data twice 

as fast as EDD memory. and a 6.4GB Ultra ATA hard drive (up to 8.4GB available) wi th 

two times the data transfer rate of a Fast ATA hard crive. So give us a call or visit 

our websi te today. 

TO ORDER TOLL-FREE 

800-433-2760 �
TO ORDER ONLINE 

www.dell.com/buydel I 
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT �

Sun 12pm·5pm CT In Canada. call 800·233· 1589 �
GSA Contract IGS·35F-4076D �

IKeycode 101285 J 
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