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BACK VIEW 

monitors, lhe 
base is adjustable 
for heigh I and/or 
swivel, whi le others 
are fixed. All let the user 
adjusl lhe vert ical angle. 

Weighted base needed lo 
keep lightweight monitor 
stable. The pane l may be 
removable for arm- or wall­
mounling. 

rotation and adjust fo r landscape/portrait, 
as happens wi th pivoting CRTs. 

Antiglare. AJI the panels except Com­
paq's had effective antiglare and/or antire­
flecci ve coatings. Both Compaqs reflected 
considerable ambient light, which limits 
their applicabiliry in many siruations. 

Docking. Think rwice before commit­
ting to an LCD monitor if you plan co con­
nect it to a dock ing station. Those units 
commonly disturb the video signal suffi­
ciently to degrade image quality. 

Additional features. One big advantage 
ofa flat-panel display is that inakes up less 
space on a desktop. If it has built-in speak­
ers, routes power and video cables nicely, 
and has a built- in universal serial bus (USB) 

FRONT VIEW 

I When universal 

I serial bus (USB) 

I peripherals become 

I available, you'll be 
I able to plug !hem 
I inlo the USB hub 

built into some LCD 

,,,,, 
Speakers. Some also 
include a microphone, 
and headphone and I ' 

Sultans for selecting microphone jacks. 

'	 Standard 015video input 

socket. Most monito rs require 

a ferrite-loaded video cab le. 

Sony's didn't {One monito r 

required a special cable with 

five BNC connectors.) 


hub for connecting peripherals, it will tidy 
up your physical desktop even more. 

Does Your Future Look Flat? 
The financia l industry has been a major 
early user of flat-pane l displays. Brokers 
and traders often need to fi t three moni­
tors into a sing le workspace, and this 
crowd can afford whatever it wants. 

However, unless their thinness and 
lightness solve a cri tical problem for you, 
it 's most appropriate ro consider flat pan­
els like any uue luxury: If you have to th.ink 
aboutwhed1er you can justify the cost, you 
can't. You can buy bigger CRT monitors, 
with more capabilities, for less money. ln 
normal computing casks, CRTs are more 

and making adjustments, 
using lhe on·screen 
display (OSD). 

On-off switch 
(may be in the 
base if the power 

supply is in le ­
grated) and 
power/signal 
indicator. 

Illustration based on Samsung 
SyncMaster 400TFT. 

cost-efficient, if less space-efficient. 
Bue if you can live with 1024 resolution 

and 15 viewable inches, and if you've got 
the money, we must confess it's a real plea­
sure rouse these top -rated LCD moni­
tors. Their images are cr isp and bright, 
geometric distortion is essentially a non­
issue, and we get back an enormous chunk 
of desktop real esrate. 
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Mike Naglie, IS Technician 
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BEST OVERALL LCD DESKTOP MONITORS 


W 
e have no hesitation recom­
mending rhe top LCD moni­
tors for any normal acriviry 
where you might otherwise 

use a 17-inch CRT monitor. Burrhe View­
Sonic VPA150 outscored monitors cost­
ing more than double irs price; it's the best 
value of any we tested. 

Best Overall 
The 15-inch VPA150 was the pick of the 
litter when we rated a LI tested units with­
out regard for cost. It combined a full 
list of features (including speakers), 90­
degree pivoting tO po rtrait mode, an 
attractively low price (just reduced by 34 
percent), and outstanding performance. 

Judging these displays purely on image 
quality, only the $3699 Sony CPD-Ll50 
outscored the VPA150 and just by a hair. 
Both the CPD-L150 and the $1445 VPA150 
did cleady better than the rest of the field 
in our visual tests with Sonera Display­
Mate tesr screens, phorographic images, 
and type on-screen. The CPD-Ll50 was 
the brightest monitor we rested. It 
seemed a hair sharper and gave slightly 
smoother color rendition. Our test pat­
terns indicated it was a bit more stable 

over extended viewing, but this was not 
evident in normal screen images and 
graphics. 

Although it's only a small point, the 
VPA150's power circuirry was housed 
inside the base, so we had to connect only 
one power cord and didn't have to find 
room for yet another power-supply brick. 
Powering from the display base also 
meant that both power and video inputs 
were unaffected when the display was 
pivoted. In contrast, the pivoting NEC 
MultiSync LCD1510V had its inputs on 
the rear side of the display, so these moved 
with the display when changing modes. 
However, a powered base, such as on the 
VPA150, doesn't let the screen detach for 
wall-mounting. 

The VPA150 offered fine-grained ad­
justment of various settings, though its 
on-screen display (OSD) was harder to 
use than it needed to be. Some displays 
offer a dedicated Exit button, which we 
came to appreciate. However, the VPA150 
didn't. When we were finished making an 
adjustment, we had to use one button to 
move the OSD highlight to an Exit line, 
click on another button to select that 
function, and then click on the first but­

ton again to actually exit. And this may 
only have gotten us back from a submenu 
to the main OSD menu, where we had ro 
repeat the whole process. Fortu nately, 
once the display is set up, it seldom needs 
changing. 

Different-Size Monitors 
Our original rest plan called for raring 14­
aod 15-inch monitors separately, bur 
the constantly changing pricing picrure 
made those distinctions less useful. The 
Samsung SyncMaster 400TFT was the 
best of rhe 14-inch monitors, but its $1199 
price isn't dramatically lower than our 
best-value 15-inch VPA150's estimated 
street price of $1445. It's a no-brainer to 

opt for the bigger one. If you prefer the 
smaller size, however, the Samsung unit 
has nice OSD controls, and its dark gray 
housing would fir better in some envi­
ronments than the beige-putty of most 
monitors. 

Remember, roo, that rhe nominal 
screen measurement is taken on the diag­
onal. A 15-inch screen measures 12 inches 
wide by 9 inches high compared to 11 .2 
by 8.4 inches for a 14-inch screen. Ir can 
be d ifficult to see the difference even 

Alternative Flat-Panel Technologies 


At least five technologies are vying with active-matrix LCDs (AMLCDs} 
to replace the familiar CRT. All are barely past the drawing-board stage. 

Despite some reports that flat-panel sales could exceed those ofCRTs with­
in five years, the CRT, however, will continue to dominate the desktop. And 
it remains the standard by which other displays are measured. 

Electroluminescent displays (Els) are similar to LCD panels, doped 
with specific impurities to provide initial and final states in light-emitting 
transitions. Els have fast video rates and good reliability and brightness. 
They can operate in a wide temperature range. However, they use high­
voltage (>80 V) switching devices, their color isn't as pure as CRTs, they 
need lots of power, and they can wash out in bright light. 

Field emission display (FED) technology is essentially a flat CRT. 
CRT monitors use an emitter to fire electrons onto a phosphor-coated 
faceplate or display screen. An FED uses thousands of emitters per pixel 
to do much the same thing. They're turned on/off by signals from row and 
column drivers that define the basic emitter cathode and gate. FEDs main­
tain high image quality by using voltages exceeding 5000 V. This also elim­
inates the bulk and power inefficiency of the CRrs scanning system and 
shadow mask. Compared to AMLCDs, FEDs have excellent contrast with 
rich colors, no viewing-angle problems, full-motion video (up to s­
microsecond response times versus 25 to SO in AMLCDs), and an operat­
ing temperature range of -45-C to +SS•C. They require about 30 percent 
less power for the same size and brightness display. In Japan, 5-6-inch 
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FEDs are already on sa le, and prototypes are available In the U.S. Expect 
to see FEDs in U.S. markets sometime next year. 

Organic LEDs (OLEDs) use organic film materials thatemit light (unlike 
LEDs, which absorb light from the backlight) to provide abroader range of 
brighter co Iors wIth more energy efficiency than LEDs. Cell u I a r-phone-size 
screens have been prototyped, but a market-ready product is still at least 
a year away. 

Plasma display panel (PDP) technology is based on the glow dis­
charge that occurs when ionized gas recombines. Although it's well-estab­
lished technology, POP requires expensive high-voltage drivers; otherwise, 
the image tends to wash out in bright light. But ifyou don't mind a$12,000 
price tag, it's the best 42-inch screen on the market. 

Vacuum fluorescent displays (VFDs) can operate at lowervoltages 
than PDP or EL displays. They use very thin layers of highly efficient phos­
phors coated directly onto each transparent anode in the display array. 
However, VFDs are relatively low-resolution, limited to a matrix of widely 
spaced phosphor dots for use in low-information-content applications.An 
expensive technology with niche applications, VFD lends itself to being 
tiled into billboard displays because it's viewable in sunlight. 
Curt Ward, president of ABRe, a flat·panel display andsemiconductor man­

ufacturing engineering consulting firm and former member of the U.S.Display 

Consortium (http://www.usdc.org) technical council. 

http:http://www.usdc.org
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11!1:1 RATING RESULTS ]
-
BEST OVERALL ------ ---...... .. ...=::: .. ----= WE IG HTING 
Viewsonic VPA150 
The ViewSonic VPA150 noronly won the Best Overall 
honors, it placed first in our pricelvalue rankings (see 
below). Besides providing outstanding pedormance, this 
15-inch unit offers a substantial array of features, in­
cluding ponrair mode, integrated speakers, and an in­
base power supply. 

VlewSonic VPA 150 

Sony CPD-L 150 

Samsung SyncMaster 500TFT 

Samsung SyncMaster 400TFT 

NEC MultiSync LCD151 OV 

LG Electronics 500LC 

Mitsubishi LCD50 

BEST VALU E 

Viewsonic VPA150 

PRICE DIAG.(ltl.) PERFORMANCE 

$1445 15 ***** 
$3699 15 -~ ***** 
$1499 15 ****•
$1199 14 *** 
$1499 **iJll:** 
$1800 ****11 

**** 

ViewSonic's VPA150 (MSRP $1595, estimated street price 
$1445) vinually matched the performance of Sony's 15-inch 
CPD-L50 (MSRP $3699) at Jess than half the price. Samsung's 
14-inch SyncMaster 400TFT placed second in this category. 
But check out prices for yourself. While proofing this article, 
we got one announcement after another about dropping 
(sometimes by $1000!) prices. 

VlewSonic VPA 150 

Samsung SyncMaster 400TFT 

Sceptre FT 15 

NEC MultiSync LCD151 OV 

IBM 95 14·B23 

PRICE OtAG.(IN.) PERFORMANCE 

$1445 15 ***** 
$1199 14 **** 
$999 14.5 ** 
$1499 14.1 ****• 
$1199 14.1 **** 

***** Outslanding ****Very Good ** * Good ** Fair *Poor .- -

when they're side by side, and bezel size 
and color can complete the illusion. 

Best Value 
We fo und curiously little corcelation be­
tween price and qualiry, or price and fea­
nues, with these LCD monitors (see the 
chart on page 95). Again, the clear cho ice 
is the ViewSonic VPA150. Some monitors 
twice its price performed less well and 
offered fewer extras. 

The second most expensive monitor in 
our tests, the 16-inch IBM 9516-B13 (a 
$2499 estimated street price as this is writ ­
ten), showed significantly less contrast and 
washed-out colors compared to the 
VPAl 50. ltwas also much more difficult to 

set up than the VPA150. We had tO attach 

www.byte.com 

five of the old-sryle R, G, B, vertical, and 
horizontal BNC connectors instead of the 
usual VGA Dl5 plug. 

Runners-Up 
The Sony CPD-L150's outstanding per­
formance makes it a very good, albei t 
expensive, choice for demanding appli­
cations where color rendition is super­
critical . It presented digital photographs 
more realistically and more consistently 
than any other monitor we tested. And the 
CPD-Ll50's ability to display 16.7 million 
colors gave it an advantage over the 
262,000-hued VPA150. 

If the budget is strapped but you need 
an LCD monitor, we suggest you try the 14­
inch Samsung. It's smaller and doesn't per-

FEATURES 	 EASE OF SETUP OVERALL 

***'111'* 	 ***** **-*"'* 
***-** **** 
*""*** *** 

FEATURES EASE OF SETUP 

***-* 
**'** 
**** 

VAl.Uf 

***** ***** 

*** 

**** 

*** 

*** 


form qu ite as well, but the price may be 
right. We've seen it through some popular 
direct-mail channels for $1199. 

We also liked the MultiSync LCD1510V. 
As the only analog display panel in the 
group, it can display more colors than any 
digita l color monitor. Unfortunately, it 
a lso had the largest power supply. In fact, 
nothing about this moniror was small but 
the $1499 price tag. NEC offers an optional 
$3 00 ExtraView filter that we recommend 
for those who use portrait mode exten­
sively. It affords a very wide viewing angle. 
But for most applications, with one pri­
mary user seated directly in front of the 
monitor, the less expensive unit is just fine. 
NEC plans to add touchscreen and pro­
tective-glass options later this year. 
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DETAILS 


Ease of Setup ... 

It doesn't require a trained technician to install IBM's 16.1- inch 
display panel, but the RGBVH BNC connector>;, delicate cover panel, 

and black-on-black, buried-on-the-back setup button make the 
job harder than it needs to be. 

Pivot to Portrait 

Adisplay that can pivot to an upright portrait mode, as shown on this 
NEC model, is a nice option for deali ng with different computing tasks. 

You can use landscape mode for wide spreadsheets, for example, while 
portrait mode is just the ticket for Web surfing and word processing. 

... and Ease of Adjustment 

Most of these flat-panel monitors use only buttons to invoke adjust­
ment menus and make selections. Nokia's push-and-turn knob is a 

refreshing alternative. In practice, it proved to be the easiest-to-use con­
trol system of any of the monitors we tested. 

TECH FOCUS 

Forget Refresh; Watch the Clock Instead 
CRTs refresh their screens one pixel at a time. Thus, screen refresh 
rate, the number of times per second screen data is repainted, is a crit­
ical consideration for flicker-free displays. LCDs refresh a row of pix­
els at a time, so rock-steady images are possible at nearly any rea­
sonable refresh rate. On some units, you'll also be able to adjust sep­
arately the brightness ofincoming video signals and ofthe LCD panel's 
backlight. 

On an LCD monitor, the clock and phase adjustments are far more 
critical to high-quality displays. An LCD controller uses a sampling clock 
to determine the number of pixels per line needed to match data from 
the PC/graphics card combination. Mismatch those rates, and you'll 
likely see screen jitter, dark/lightvertical banding of the image, or even 
complete loss of horizontal size. 

Most LCD panels use the on-screen display (OSD) to make coarse 
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LCD DISPLAY TUNING 


and fine adjustment of the sampling clock. which determines the num­
ber ofpixel samples obtained in one horizontal line pass. Phase adjust­
ments bring the display into focus; this is sometimes called fine-tun­
ing and is also made via the OSD. An out-of-phase condition can result 
in annoying screen jitter, loss of focus, or horizontal static in the image. 
A forthcoming Digital Flat Panel Initiative, aimed at piping a digital sig­
nal directly to the panel, should render clock and phase adjustments 
unnecessary. 

Attaching an LCD panel to a portable mJUires unique settings, and it 
isn't always a happy pairing. We got the best notebook/panel pairings 
when we used the configuration settings for a CRT display. not an LCD 
panel. You'll still need to tweak the phase and clock adjustments for 
best image quality and viewability, and many notebook video con­
trollers' limited memory may not support more than 256 colors. 

-Dan Tanner and Mike Naglie 
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T 
heseLCD panelssimplydon'r 
work like CRTs. We can mea­
sure many factors that affect 
a CRT's image quality (e.g., 

focus, convergence, dot blooming), but 
most don't apply to LCD panels. 

The numbers needed by display-panel 
engineers don't really tell us much about 
whether one monitor is better than an­
other. We measured brightness, color 
ternperanire, color balance, and RGB out­
put with a Minolta CA-110 color analyzer 
(http://www.minoltausa.com/), bur the 
numbers had little correlation with our 
visual assessments. 

The Sony CPD -L150 panel was the 
brightest monitor, at 203 nits (a nit is 1 
cande la per square meter), but its dark­
est screen was then much too height (i.e., 
" black" wasn't black) . Just behind the 
CPD -Ll50 in brightness was the Mit­
subishi LCD50, with better blacks, bur it 
finished ar the bottom of our top-rated 
group. The LG 500LC panel was dimmest 
overall, at 151 nits, but it looked better 
than the LCDSO. Go figure. 

Ultimately, we relied on a far more sen­
sitive and discri minating optical sensor: 
the human eye. Take a cue from this and 
use your own eyes to make a fina l LCD­
panel selection. They 're the most valu­
able tool you have in choosing the display 
that's best for your work environment. 

Turning On, Tuning In 
In pairs, we connected rhe panels to iden­
tical test systems: 200-MHz Pentium Pro 
Compaq Proliant 800s running Windows 
95. We used PCl-based 8-MB Revolution 
3D graphics cards from Number Nine, 
chosen for outstanding signal integrity. A 
few years ago, LCD monitors needed spe­
cial graphics cards, but these units work 
with any standard card. 

We did a detai led serup using selected 
screens from Sonera Technologies' Dis­
playMate Multimedi a for Windows (see 
http://www.sonera.com/). Then we ran 
through additional DisplayMate screens, 
each focusing on a specific aspect of dis­
play quality. With some monitors (e.g., 
the CPD-L150 and the Samsung Sync­
Masters), it was easy to correct phasing. 
On other uni rs (e.g., the Nokia 500Xa and 
LG 500LC), we couldn't eliminate all vis­
ible interference. Most pan els were 
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sharp; only a few, notably Compaq's 
TFT500, were fuzzy on text. 

We looked at each panel's ability to dif­
ferentiate among rhe darkest near-black 
areas and the Iightest near-white areas in 
a 256-level gray scale. Measured range 
didn't equate with visual impact. Some 
panels could distinguish the deep blacks 
and bright whites, but still looked flat . 

Finally, we looked at color. Most pan-

TEST RESULTS 


ferences in color reproduction and scal­
ing. We readjusted as necessary, to give 
each panel its best chance and eliminate 
any overall biases in color balance. 

On each successive comparison, we 
eliminated one pa nel. The Sony CPD­
L150 was our "eyeball" winner, with the 
ViewSonic VPA150 almost as good. We 
combined these rankings with scores 
based on individual Display Mate tests to 

am V• Index far Rat-Panel Monitors 
18J 

Best 
9.5 

os., u 

&S 

u 

7.5 
0 11116 

~ 1.1 

l5 

Worst u 
S25IO 

els did a good job, though the IBM 9516­
B13 and Sceptre FT 15 were noticeab ly 
deficient and distorted colors. The bet­
ter monitors showed an even falloff as sig­
nals faded to black. 

While most monitors warmed up 
quickly, the NEC MultiSync LCD15JOV 
needed nearly an hour to go from 130 nits 
to its ultimate 171. Thus, you probably 
wouldn' t want to turn that monitor off, 
though it's unclear how this might affect 
the backlight's life. 

Making the Cut 
As we set up the panels with two dis­
plays running side by side, it was quite 
apparent that some monitors were very 
good indeed, and some were not. Our 
first test pass showed that 10 panels 
were better than the rest. 

With the fina lists, we examined a 
variety of images. Viewing cwo panels 
side by side quickly revealed subtle dif­

arrive at the performance scores in the 
ratings table. Here, the VPA 150 moved 
slightly ahead of the CPD-LlSO. 

To calculate performance ratings, we 
weighted sharpness at 10 percent, over­
all image quality at 40 percent, evenness 
of illuminatioo at 15 percent, color ren­
dition at 15 percent, and our eyeball rat­
ings at 20 percent. 

In overall scores, we weighted perfor­
mance at 70 percent, features at 25 per­
cent, and ease of setup at 5 percent. For 
the value ratings, price was at 30 percent, 
performance at 50 percent, feanires at 15 
percent, and setup at 5 percent. 

Russell Kay (russel l.kay@ byte.com) is a 
BYTE technical editor. 

Evalua tions in this report represe nt the judg­

mem ofBYTE editors. based 011 tests condr«ted 

;,, the BYTE Lab. 
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FLAT-PANEL LCD MONITORS FEATURES 

Acer Akia Compaq Compaq Eizo Nanao IBM IBM iiyamaNA LG 
Peripherals Radiance Computer Computer Tech nologies 9516· 9514· Prolite36/ Electronics 
AcerView VX145 TFT450 TFTSOO FlexScan L34 8 13 823 TXA3601GT SOOLC 
FJ1 

Price (MSRP or ESP) $699ESP $1399 MSRP $1199ESP $1599ESP $1999 ESP $2499ESP $1199 ESP $998MSRP $1800MSRP 

Overall raling *** *** *** **** *** *** *** ** **** 
DISPLAY CHARACTERISTICS 

Inches, diagonal 13.3 14.5 14.5 15 15 16.t 14.1 14. I 15.1 


Screen surface coating' G,S G G,S R,S G G,R,S G,R,S G,R,S R 

Left/right viewing angle 70170 60/60 60160 60160 70/70 45145 45145 50150 60160 


Up/down viewing angle 70170 20 105 90 60/60 20146 15145 15130 90 

Po~rait mode 

(software suppM) 


Wal~hangable? 
Arm·mounlable? "' 	 "' "' ...."' Openiiing systems ~cooent OOS,W1o1 DOS,W111 Any DOS, 
supported 95/NT, 95/NT, WtndOYIS, 

0$/2 0$12 MacOS 

INPUT SIGNALS 
Horizontalscanning 31-60 kHz 24-61kH> 31 .5- 60.2 kHz 31.5-60.2 kHz 30-61 kHz 30-SOkHz 24-62kHz 23- 62.5 kHz 3t-61kHz 

Vertical$C311111ng 66-75Hz 50-90Hz 69-85Hz 6~5Hz 50-85Hz 55-120Hz 55-88Hz 5tl-'200Hz 56-75Hz 

Video dwidth 78MHz 60MHz 78.75MHz 78.75MHz 80MHz 68-135MHz 40-00MHz 79MHZ BO MHz 
Plug Play VESA2B DDC1/2B DDC1/2B DDC1/2B VESA DDC2B DOC 1128 DDC2B 

ODC1/2B 

CONNECTORS 

VGA (15·pin D-sub) .... .... .... Dual II' II' .... 

BNC "' 	 "' 
Number of USB pons 0 3in/1 oul 0 	 0 0 0 00 	 "' "' 
Pl.XELS, COLOR 
Recommended pixels 1024 x 768 1024 x768 1024 x768 1024 x76B 1024 x768 1290x 1024 1024 x768 t024 x'l6B 1024 x768 
Max.colors 16M 262K 16M 2621< 16M 16M 16M 16M 16M 
Brighlness 200nits 185 nits 200nils 	 200nils 200nits 1SOni1s 200 nits 
Conlras! ra1io 100:1 200:1 100:1 	 100;1 200:1 150:1 150:1 


30ms 30ms 40ms 20ms 

DTI DTI NEC LG 


CONTROLS 

Signal level RGB TIL m 

Auto-sizing? ii II' 
 "' 
MULTIMEDIA 

lnpuls Oplional Optional 


OUtputs 

fnlegraled speakers 2@1 W 

(number, wattage) 

Integrated microphone 


PHYSICAL, ELECTRICAL CHARACTERISTICS 
Power inpul (VAC/Hzl 90--264 V, t00-240V, 90-132/ 90-132/ 100-120V, 100-240V, 100-240V, 90-132V, 110 V, 60 Hz 

SO/SO Hz 50160 Hz t95-265V, 195-265V, 50160 Hz 50160 Hz 50/60 Hz 50160HZ 
47- 63Hz 47 - 63Hz 

Power (active sleep 36W /5W 35W15W 35Wl8W 55W/5W 32W/5W 55W{8W 30W/8W 27W16W 40W15W 
HxWx D, wl base (inches) 133.1 x1 44.1 x66.9 12.5x15.5x6.5 15.6 x 14.4 xS.6 17.2x l5.tx9. t 15.Sx t5 .6x6.9 16.1x170x9.8 13.8x t4.9x7.4 14.2x 15.4 x7.8 14.5x15.7 x7.2 
FCC rating (class) FCC·B FCC-B FCG-B FCG-8 FCG-A FCG-A FCG-B FCC·B FCCB 

Compliance TC095, VESA, TC092, TC095, TC095, TC092 MPR2/ TC095 TC095 


MPR2 DPMS MPR2 MPR2 MPR2 MPR3 


CUSTOMERSUPPORTNENDOR INFORMATION" 
Warranty length (years)/ t year(R) (3 yeasr limited)/yr 3years P, 3years P. 3yearsCRT 3yearslF&R 3years/F&R 3 years/ 3years F&R 
coverage I=pixel defeels 1yearbacidighl, 1yearbacklight, lor LCD 1year backlig hi wilhin!;rsl 

(2 adjacent or 1yearOll·site 1year on-site backJight), year,Rfor 
8 total): 2&3= L,F&R L,F&R P&.L 2- 3years 
mechanical 

Web address htlp://www http:flwww.allia hllp:/lwww http:/Jwww http://www http://www.ibm http://www.ibm http://www hltp:llwww 
.acerperipherals .com .compaq.com .compaq.com .eizo.com .com.pc/us/ .com.pc/ua/ .iiyama.com .IQeus.com 
.com options options 

1064 1065 1066 	 1069 1070HotBYTEs Number 1062 1063

* v - yes; Wananty: P • parts: L=labOf; ***** Outstandrog "'***Very Good **• Good~BYTEBest 
N/ A ~ not apphcable. F = freight to repair center; R = rel um Io cu stomsr. ** Fair * Poor 

TIL 

Enter HotBYTEs No. at http://www.byte.com/holbyles/ 9 6 BYTE JULY 1998 
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Mitsubishi Mitsubishi NEC Nokia Princeton Samsung Samsung Sceptre Sceptre Sony VIRSonk: 
LCD40 LCD50 Technologies Display Graphic SyncMaster SyncMasler BT15+ FT15 Electronics VPA1IO * MultiSync Products Systems 400TFT SOOTFT CPD·L150 

LCD1510V sooxa LDSOA 

$1099ESP $1499ESP $1499 ESP $1999MSRP $1299ESP $1199ESP $1499ESP $1 199ESP $999 ESP $3699ESP $1+45ESP 

*** **** **** *** *** **** **** **** *** ***** ***** 

14 
G,R 
70170 
60/50 

ti 
..... 
Any 

15 
G,R 
70170 
70/50 

ti 
..... 
Any 

14.1 
G,R,S 
50150 
30/40 
v,PCIMac 

..... 
ti 
Any 

15-1 
G 
50150 
60160 

ti 
..... 
Windows, 
Mac OS, 
Uniic 

13.8 
G,R,S 
70170 
55/55 
.... 

ti 

PC, 
Mac OS 

14 
NIA 
60/60 
40140 

Allmajor 
OSes 

15 
NIA 
60160 
40140 

Al major 
OSes 

15. 1 
G,H,R 
50150 
40155 

ti 
v' 
Win95 

14.5 
G,H,R 
50/50 
20/60 

..... 
ti' 
Win95 

15 
N/Ayel 
70170 
60160 
v ,PC/Mac 

ti 
..... 
Win 3.r/95198, 
MacOS/058 

16 
G,H 
60160 
45/45 
.....,with free 
PerfuctPortrait 
aoftware 

Win95/NT, 
MacOS,OS/2 

30­ 61 kHz 
56.3-85.1 Hz 
80MHz 
VESA 
DDCl/28 

30-61 kHz 
56.3-85.1 Hz 
80MHz 
VESA 
DDCl/28 

24.8-60kHz 
56.2-85.1 Hz 
80MHz 
VESA 
DDC2B 

29-62kHz 
-05-75Hz 
BO MHz 
VESA28 

31.5-60.2 kHz 
75Hz 
BO MHz 
NIA 

30-SO kHz 
60-70Hz 
65MHz 
VESA 
28 

30-SO kHz 
60-70Hz 
65MHz 
VESA 
28 

24-61 kHz 
56-85Hz 
Nol provided 
DDC1/2B 

24 - 1 kHz 
56-85Hz 
Nol provided 
DDC1/28 

50­ 85kHz 
30-70Hz 
Nol provi ded 
DDC112B 

48kHz 
60Hz 
82MHz 
DDC!I 
28 

ti' ti' ti' ..... ..... ti' ti' ti' ti' ti' ti 

0 0 0 0 0 2 2 Oplional 0 0 0 

1024 x768 
262K 
180nils 
140:1 
50 ms 
Panasonic 

1024x768 
262K 
200nils 
150:1 
50 ms 
Sharp 

1024x768 
Unlimited 
200nits 
150:1 
35ms 
NEC 

1024 x 768 
16M 
250 nils 
150:1 
50ms 
Phinips 

1024 x 768 
262K 
200nils 
300:1 
30ms 
Sharp 

1024 x768 
262K 
200nits 
150:1 
30ms 
Samsung 

1024 x768 
262K 
200nils 
150:1 
30ms 
Samsung 

1024 x768 
262K 
250nils 
150:1 
28 ms 
Not provided 

1024 x768 
262K 
200nils 
100:1 
28ms 
Not provided 

1024 x 768 
16M 
200 nils 
300:1 
NIA 
Nol provided 

1024x768 
262K 
200ni!B 
200:1 
30"18 
Not provided 

RGB 
ti 

RGB 
ti' 

m 
ti 

TTL 
ti 

RGB 
ti 

RGB RGB RGB RGB TTL 
ti 

RGB 
ti 

VGA VGA Audio 

Headphone/ 
microP!ione 
2 @3W 

Audiomic 

USS 

2@3W 

ti 

Audiom1c 

USB 

2@3W 

ti 

Headphone 
jack 
2speake.s 
w/Amp 
2@1wall/ 
chanwlAmp 

Sou nd 
card 
Headphone 

2@1walt/ 
chan w/Amp 

AllalogH[} 
15mili 

2@ 1 
watt/chan 

t 00- 120/ 
220- 240V, 
50/SOHz 
40W 
11.lx14.7x6.3 
FCC-a 
MPR2, 
TC095 

100- 120/ 100-1201 
220-240V, 220-240V, 
50/60 Hz 50160 Hz 
4SW 50W/5W 
11 . 1 x 14.7 x 6.3 12 x 9 x 6 
FCC-B FCC-B 
MPR2, TC092,CE 
TC095 

90-260 V, 100-240V, 
50/GOHz 50/60Hz 

32W/5W 21 W13W 
13.58 x 1539x3.35 13x14 x6.5 
FCC-8 FCC-a 
TC095 TC092 

90-264 V, 90-264 V, 90- 260V, 
50160Hz 50/GOHZ 50/60 Hz 

45W/6W 45W/5W 3BW/4W 
14.3 x 15.7 x 8.7 15.1x 16.7x8.7 t3 x 15.5 x7 

FCC-B 
TC095; TC095; TC095 
MPR2 MPR2 

Q0-260 V, 
50/60 Hz 

3BW/4W 
13x 15.5x7 
FCC·B 
TC095 

100-240V, 00-264V, 
50/GOHz 60/60Hz 

35W14W 40Wl15W 
14-4x 15.7 x 11.7 16.2x 16.Sx6.7 
FCC·B FCC·B 
TC095 TC096 

3yearsP &L; 
one·wayF 

hllp:l/www 
.rrdtsubish~ 
display.com 
1071 

3yearsP& L; 
one­wayF 

http:llwww 
.mttsubishi· 
display.com 
1072 

3years P&L, 
f year 
backlighlfR 

http://www 
.NEC.com 

1073 

3years, exc lude 
backlight F 
(up to 30 days), R 

http://www 
.nokia.coml 
americas 
1074 

I year 

http://www 
.prgr.com 

1075 

3 years P&L: 
1year 
backlight 

http://www 
.sosimple 
.com 
1076 

3yearsP& L. 
1year 
backlight 

http://www 
.sosimple 
.com 
1077 

3·yea r limited 
warranty IP) 
and I ·year 
LCD&L 

http:// 
sceptre 
.com 
1078 

3·year limited 
warranty (P) 
and I -year 
LCD&L 

http:// 
sceptre 
.com 
1079 

3yearson 
P&L, 1 year on 
backlighl, F & R 
10 corporate 
purchasers 
http://www 
.sony.coml 
d'isplays 
1080 

3 )'11118 00 
P&L, and 
l~on
L bacldight 

h~p:l/www 
.v1ewsonic 
,com 
10l1 

' ((3...nr.glare, H"'11a"!<.0al1ng. ~1is1a1ic, R-..n1irene<1~el '' AccessvendorWabsite for late'SI pnce, ..varta.n.ty, seNtce, support, attd terms aOO condition&. 
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When Push 
Comes to Serve 

E 

ncounter a missing-file condi ­

rion after working for hours 

with a client/server applica ­

tion, and you reaUy know in­

tense frustration . But it's more insidious 
to run an application with inco rrect file 
versions and nor reali ze your results are 
fatally fl awed. When using a file or Web 
server, you assume the right files are in the 
right directories. Bur how do you know? 

Some applications try to avoid the 
problem by having each user run a client­
side insta llation-verification program be­
fore enteri ng data. Such programs warn 
the user when they find our-of-date o r 
missing files. A few applications do this 
when they ' re started . Unfortunately, such 
verification typica lly consumes consid­
erable bandwidth and drains several min ­
utes a day from users' productivity. 

A better approach to missing-file and 
wrong-file problems is to use push serv­
er software. Typically, a push server con­
sists of a smaH agent component ru rm i ng 
on each client, plus a central server fo r 
controlling and managing the distribu ­
tion of data. The adminisrraror, nor the 
client, tells the serve r what to distribute, 
where to put it, and when to send. These 
products can be costly, bur mo t of them 
handle the easily overlooked and poten ­
tially cosrly details concerning which files 
belong in what directories. Others let 
administrators distribute dynamic Web 
content, app licat ion alerts (e.g., "XYZ 
Widget Low-Inventory Warning"), Java 
components, and other material. 

For this report, we evaluated eight 
push server products (nor services, such 
as PoimCast): Back Web InfoCenter 4.0; 
Marimba's Castaner 2.1; Netpresenrer's 

etpresenter 3.0; StarBurst Communi­
cations' StarBursc Multicast3.03; Tibco's 
Rendezvous 4.2; Wall Dara's Cyberpr ise 
Server 2.0; Wayfarer 's Wayfarer 4.0 ; and 
Xcelle Ner's RemoceWare Express 1.2. 
We looked close ly at performance, net ­
work impact, ease of administration, se­
curity, an d price . 

We tested on a 100-Mbps Fast Ether­
net nerwork with 25 Windows 95, OS/2 
Warp, and Macintosh System 7 clients 
connected to rwo Gateway 2000 NT Serv-

BEST 
StarBurat Multicast 3.03 

This package pushed out data faster­
and with less impact on network 

resources-than any other. It's expensive, 
but it does the job impressively well. 

er machines-an N$8000 wirh dual 333­
MHz CPUs, 512 MB of RAM, and 27 GB of 
disk space; and an NS7000 333-MHz sin­
gle-CPU server. To rest support fo r dispa ­
rate network speeds, we connected 10 cli­
ents co the LAN with Tl lines (using Cisco 
routers and Larscom CSU/DSU devices), 
56-Kbps modems, and !SD lines. 

BackWeb lnfoCenter 4.0 
lnfoCencer impressed us with its abi li ty 
to distribute both files an d Web con rent. 
Administering lnfoCenter was as simple 
as creating a new Back Web channel, con­
figuring it to distribute data on a preset 
schedule, identifying the data to be prop­
agated, and select ing a group of target 
clients. Back Web supporrs standard, file-

Software 


We test data-distribution 

solutions for forgetful 
administrators and 
information-hungry clients. 

By Barry Nance 

delivery, and Web chan nels, as well as 
channels based on Microsoft's Channel 
Definition Format (CDF). All of them 
were quick and easy to set up. When we 
ser up a Web channel, for exa mple, lnfo­
Center launched its Profile Wizard to ask 
us what Web page, and what parr of that 
page, we wanted to monitor for changes 
and new in formation . Profile Wizard 
correctly hand.led cables and frames in the 
monitored Web pages. 

Standard channels connect clients to 

Back Web Polite Servers, which letadmin­
isrrators disrribuce InfoPaks-combina­
rions of sc ree n savers, wa llpaper, an i­
mated spri tes, and audio clips. Instead 
of HITP, a Polite Server uses its own un ­
obtrusive, low-bandwid th protocol for 
transmitting data. File-delivery channels 
are well suired to the distri bution of da ta 
files and documents, such as admin is ­
trative manuals. In the BYTE Lab, In fo ­
Center used CDF co let us view Back Web 
channels from within Internet Explorer 
4.0. Acting as developers, we used Jnfo ­
Cenrer 'sJava interface and the Back Web 
Application Language Interface (BALI) to 
create and customize our InfoPaks. 

JnfoCenrer also let us monitor news 
items and display them in ticker for m on 
the screen. Wee pecially liked the client 
filter and alert features, which let us cull 
out irrelevant Web and n ews con rent. 
Similarly, InfoCenrer could notify us im­
mediately if it discovered Web pages or 
news items containing our selected key 
words and phrases. Airer we selected 20 
of rhe 5 00 presupplied channels and spec­
ified our selection criteria, lnfoCenrer 
dutifully broadcast the news items to our 
clients. Overall, lnfoCenterwas besrsuit­
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ABackWeb lnfoPak .., 
is a combination of screen 

Wayfarer is an excellent 1001tor broadcasting 
savers, wallpaper, 

notifications of corporate applicai.on activity or database 
animated sprites, and 

conditions across an intranel. 
audio clips. ' ' 
Setting up groups of users 

with StarBurst Multicast 

Administrator 
tool within a Transmitter/ Tuner 
Remote Ware 

metaphor to 
Express disp lays 

describe its 
channels in a 

broadcasts. 
tree view. 

Cyberprise 
Channel Manager 
is a browser-based 

tool. 

Distributing Web content, files, and data to networked 
clients is the fundamental mission of push servers. 

ed for distributing severa.l kinds of data in 
a mostly Microsoft environment. 

Castanet 2.1 

Castanet is a superior tool for distributing 
Java applications and components. Slow­
er than StarBurst Multicast in our tests, 
it uses incremental byre- level differential 
downloads instead of JP Multicast to cut 
network traffic. Castanet used Secure 
Sockets Layer (SSL) and digita.l certificates 
to secu rely broadcast class fi les and other 
material to our clients. 

ln Castanet, a channel is an application, 
service, or collection of data robe distr ib­
uted over a network. A Castanet Transmit­
ter (the server) manages and controls data 

distribution, while a Castaner Tuner (the 
client software) receives items. A channel 
can be all or part of a Web site, be a pre­
sentation pipeline for graphical applica­
tions, carry Java code, or distribute data. 

Using Castanet was nearly effortless. We 
set up several channels, configured thei r 
update schedules, and su pplied each with 
content. Each Tuner contacted the chan­
nel's Transmitter, asked if updates exist­
ed, and downl oaded the new material. 
Temporarily off-line Tuners postponed 
their checks until we rest0red the network 
connection. Allocate a channel to the task, 
and Tuners can update themselves. 

For those who want to create custom­
ized Castanet channe ls with a unique ap­

pearance, Marimba offers Bongo, a visu­
al interface bu ilder for Java that includes 
a wide library of visual controls. Creating 
new presentation channels was easy and 
fun; we dragged and dropped Bongo con­
trols and wrote a bit of event-driven Java 
code to bind them together. Those with 
Java-based vertical applications wi ll find 
Castanet a good t0ol for ensuring that an 
applet or data file is in the right location. 

Cyberprise Server 2.0 
Like Castanet and BackWeb, Cyberprise 
Server uses a channel metaphor to help dis­
tribute mainframe-originated, intranet, 
and lncernetcontent to browser-based cli­
ents. We installed it on an Internet lnfor-
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IEl:I RAT I N G RESULT S/ 

BEST OVERALL -. Sla rllu1 sl Mult1cdsl Seiver Grnup 

StarBurst Multicast 3.03 
Sometimes when you pay a loc, you gee a Joe. Multicast was 
che best performer of the group by a wide margin; it was easy Trn1ero1.=:~;;;;;;m:; 
co ser up and use, and it didn't hog network bandwidth. 

SendCoadelaflllThar's a winning combination. ,
' 

PRICE (25 CLIENTS, •, PERFORMANCE TECHNOLOGY IMPLEMENTATION OVERALL 

ONE DEVELOPER) 

StarBurst Multicast 3.03 $39,900 '!<*** **** **** **** 

BackWeb I foCenter 4.0 $10,500 
 ** ***" ****' *** ... .Castanet 2.1 $995 ·... ~ · *** **·** *** 
Cyberprise Server 2.0 $25,000 ., ** . ~ 

***· *** •••• 

Netpresenter 3.0 $1560 
 ** *** **** .. 

I ' 

RemoteWare Express 1.2 $5000 (100 users) ** *** . **** ***- • ..
Rendezvous 4. 2 $12,500 *** . . **** **** **** ..loWayfarer4.0 ··. $5000 (100 users) ** **** .. *** ....

• 
.. ' ***** Outslanding *.*** Very Good *** Good **Fair *Poor 

! 

ma tion Server (!!$)-equippe d machine descriptions, URLs , account profi les, and intervals, from 10 minutes to weekly. 
runn.ingSQLServer6.5 (both are required). configured presentation characteristics. Ln the BYTE Lab, rhe Cyberprise Chan­
The re lational database management sys­ CyberpriseServer stored references to dis­ nel Ma nage r Client (a Java applet) cre­
tem (RDBMS) acted as a reposi tory fo r tributed information as URLs, and it auto­ ated a socket-level connection to rhe Cy­
channe l m etadata, includ ing in dexes, matically polled for changes at specifie d berprise Server and accepted channelcon­

tent. We put clients into differe nt groups 

PROTOCOLS 
(Multi)Casting About for Protocols 
Multicast File Transfer Protocol (MFTP), StarBurst's protocol for content distribution, is an 
implementation of IPMulticast. It guarantees delivery while saving significant network band­
width. Impervious to round-trip delays and slow network connections, MFTP operates equally 
well over satellite links, WANs. dial-up and Internet connections, and high-speed LANs. 

An MFTP session has three phases: announce/registration, data transmission, and comple­
tion. Inthe first phase, a server multicasts a message telling dients that a data transfer is immi­
nent. Intended recipients register with the server to receive the transfer. In the second phase, 
the server divides the data to be transmitted into blocks offrames and sends these inone trans­
mission to all registered receivers (which is the essence oflP Multicast). 

Each receivernotes any lost or damaged frames and requests retransmission ofthose frames 
via an efficient negative-acknowledgment scheme instead ofpausing for acknowledgments. In 
subsequent passes, the MFTP server sendsjust the lost or damaged frames. The protocoldepends 
on clients' notifying the server of missing frames or, at the completion oftransmission, a suc­
cessful transfer. As a side effect of this approach, the server can restart interrupted transfers 
without resending already-transmitted material. 

However, not everything is rosy. IP Multicast messages are connectionless User Datagram 
Protocol (UDP)TCP/IP frames containing special destination addresses. IPMulticast uses UDP 
frames to avoid crushing the network (not to mention the sender) with "Yes, I received if' ac­
knowledgments from every multicast receiver. Unfortunately. the most common type of fire ­
wall- the appl ication gateway- cannot secure connectionless protocols. and many organiza­
t ions configure thei r firewalls to drop such messages. One way to overcome this Is to establish 
a generic service pass for all packets coming through certain ports at the firewall ; unfortu­
nately, this also defeats some of the firewaH's security. StarBurst Multicast and Tibco's Rendez­
vous can fall back to message broadcasting when faced with impenetrable firewalls. but you 
then lose the significant bandwidth savings ofIP Multicast Tibco also offers a proxy agentthat 
can pass selected multicast traffic on a firewa ll computer. 

using the drag-and-drop interface and 
then assigned channels and groups to send 
relevant data to specific clients. Only the 
admin istrator can subscr ibe a client to a 
channel; a client can ' t do so on its own. 

Like BackWeb, Cyberprise Server uses 
Microsoft's CDF. Cyberprise data so urces 
can be internal resources, news feeds, doc­
uments, and Web pages. Currently Micro­
soft-centric, it's a useful rool for o rganiz­
ing data on dynamic corporare intranets. 

StarBurst Multicast 3.03 
Using StarBurst's MFTP protocol, an en­
hanced IP M ulticast transport, we quick­
ly and effortlessly distributed program and 
data fi les to specified !ocarions on our net ­
work. Seni ng up scripts ro automate darn 
distribution was easy, a nd we co uld use 
Mulricast's graphjcal interface to specify 
such parameters as scheduling and amount 
of bandwidth. 

The fastest producr we tested, Mul ticast 
also used the leasr nerwork resources. MFTP 
sent a single stream of data to a group of 
cl ients and then expected each client to 
report a successfu l or incomplete transfer 
(see the Tech Focus lit \d t) . LAN-connect­

ed clients received dataas fast as they could 
take it. For clients that couldn't keep up, 
Multicast restarted transfers at a slower 
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PUSH SERVERS FEATURES 

Back.Web Marimba Netpresenter B.V. StarBurst Tibco Wall Data Wayfarer XcelleNet 
lnfoCenter Castanet Netpresenter Mullica* Rendezvous Cyberprise Wayfarer RemoteWare 
4.0 2.1 3.0 3.03 : 4.2 Server2.0 4.0 Express1.2 

DATA DISTRIBUTION 

IP Multicast ti v 
!/Compression ti 

t/ t/Incremental updates v 

INTERFACE 
vGraphical interface t/ v ti 	 Separate v v 

product 

Scripts v v ti 	 ti ti 

PROGRAMMABILITY 

Java ti ti ti ti 

Cle++ !/ ti ti !/ ti 

Visual Basic ti ti ti 

PLATFORMS 

Windows NT ti ti ti 

OS/2 ti 

Windows95 ti ti ti 

Wmdows3.1 ti ti t/ 

UNIX 
Spare ti v 
RS/6000 !/ 

SGI ti 

DEC Alpha ti 
Hewlett-Packard ti 
lntel(SCO) v 

ti ti ti 

t/ 
ti ti ti 
t/ ti ti 

v 
!/ 
v 
t/ 
ti 
ti 

SECURITY 

Digital certificates 	 ti 
RSA or other encryption 
SSL 	 v 
Microsoft Crypto 

* =BYTEBesl ti= ye• 

rate. Multicast handled imerrupti.ons nice­
ly, resuming the transfer process wirhour 
resending already-transferred data. 

To transfer files, we established named 
client groups, specifying filenames and lo­
cations, and configuring transfer parame­
ters (e.g., transmit rate). Star Burst supplies 
several templates m support varying net­
works and applicarion requirements. 

Adjusrability of transmission rate was 
a nice feature. We could allocate a speci­
fied amount of bandwidth to the transfer. 
With our developer's hat on, we used rhe 
SDK'sAPI in a C++ program todefineand 
control user groups, configure and initi­
ate transfers, and monitor transfer status. 

Star Burst Multicast is expensive, but a 
large organization that's highly dependent 
on having the right information in the right 

0 

place, and on time, should find rhar the 
benefits ourweigh rhe cost. 

Netpresenter 3.0 
One of the first push servers to appear on 
the market, Nerpresenter offers easy-ro­
use tools for creating, customizing, and 
broadcasting news channels ro clients. We 
used the product in its most common 
mode, where materials are delivered to cli ­
enrs via a screen-saver news ricker. 

With the Nerpresenter editor, we were 
able ro integrate a variety of mulrimedia­
including animations and audio clips, as 
well as Web pages and hyperlinks- into 
our news channels. We used Internet Ex­
plorer to enrer messages, which the lntra­
text Server component distributed to cli­
ents . \'Qe did not test the use of materia l 

v 
ti 
v 

from teletext services, such as CNN. 
Netpresenter also offers rudimentary 

group-scheduling functions and can nest 
news-channe l presentations. Its client-side 
agent is only about 150 KB in size. The 
product is an excellent tool for broadcast­
ing corporate news via 1Vmonitors locat­
ed throughout a company. 

RemoteWare Express 1.2 

The Software Manager component of Re­
moteWare Express is an excellent rool for 
distributing programs and data, especial­
ly for remote clients not permanently con­
nected to a network. Lacking IP Multi­
cast capabilities, it's much slower than 
Multicast and Rendezvous. But ir supports 
incremental updates, as well as compres­
sion to reduce bandwidth usage . 

continued 

J U LY 1998 BYTE 101 



Software Lab Report When Push Comes to Serve 

Software Manager installed new soft­
ware, updated old files, and delivered new 
templates and support files over a variety 
of different connections, including ISP­
based Internet accounts and direct dial­
up. The package is reliable, but we found 
Castanet and Back Web InfoCenter easier 
ro administer. We used Remote Ware Ex­
press'ssecure software distribution, using 
the Microsoft Crypto AP! and the default 
RSA algorithm. 

The product let us schedule automatic 
downloads when users accessed our lab­
based Web site, and we could also initiate 
transfers manually via a browser-based in­
terface. The software staged pending trans­
fer material on an intermediate server, 
which queued software-distribution trans­
actions to be released whenever a remote 
dial-up user connected to the network. 

On a set schedule, the product faithful­
ly ensured the updating of all our clients. 
The Session Manager let us characterize 
and organize our clients by dial-up or per­
sistent connection. We developed session 
scripts to automate the delivery of pro­
gram and data files, which let us take a 
hands-off approach to data distribution. 

An organization with many temporar­
ily off-line mobile clients will find Remote­
Ware Express a good solution for its data­
distribution problems. 

Rendezvous 4. 2 
An impressive, well-crafted data-distrib­
ution tool that runs on multiple platforms, 
Rendezvous's programming interface is 
based on a publish/subscribe metaphor. 
Incorporating data transfer into an appli­

cation was easy and painless. Tibco's sub­
ject addressing, via its Subject Name Serv­
er (SNS), is rooted in the LDAP standard. 
With SNS, we established several subjects 
and then programmed clients to filter and 
organize multicast data by subject and area 
of interest. 

SNS helped us narrow the focus of the 
information each client application had to 
deal with. As we published data, Rendez­
vous treated our updates as events with 
subject labels in which subscribers (i.e., 
clients) registered an interest. Tbe Rendez­
vous infrastructure delivered newly gen­
erated events to interested clients, which 
didn't have to poll fo r updates. 

While not as fast asStarBurstMulticast, 
Rendezvous is about half the price. Like 
Multicast, Rendezvous used both broad­
cast and IP Multicast protocols to deliver 
information to our clients. It switched as 
needed between prorocols to ensure reli­
able receipt at each client, and it used dis­
tributed queues for one-of-n delivery. 

The product's CIC++ and Java inter­
faces are both smaJl (under 100 Kb). We 
particularly liked its thread-safe, multi­
processor-safe design, which let us create 
complex applications without worrying 
about push middleware limitations. Also, 
Rendezvous handled data-formattransla­
tion among var ious platforms and could 
dynamically replace application compo­
nents, such as DLLs, ActiveX processes, 
and Java classes. 

Rendezvous is especially suited for 
keeping fi les up to date in vertical market 
applications containing volatile data that 
administrators must periodically refresh. 

PRODUCT INFORMATION 

Bad<Wcb lnfotenttt 4.0 
$10,500 for 25 dic:nts 
BackWdlTechnologies, Inc. 
San Jose, CA 
800-883-0100 
408-933-1700 
http://-w.backwc:b.com 
Enter HotBYT& No. 1049. 

Castanct2.1 
$995andup 
Marimba, Inc. 
Mountain View, CA 
650-930-5282 
http://-w.marimba.c:om 
Enter HotBYTEs No. 1050. 

CybcrpriR Server 2.0 
$25,000 
Wall Data, Inc.. 
Kirkland, WA 
888-786-2268 
425-814-9255 
http://www.tyberprlse.mm 
EnttrHotBYT&No. 1051 . 
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Nctprcscnter 3.0 
$799 for one dtvelopt:r 
plus20usen 
Netpraaittr a.v. 
Saft Jose, CA 
408-496-2857 
http://www.netpmamr.com 
Enter HotBYT& No. 1062. 

RemoteWare Express 1.2 
SSOOO for 100 users 
XcelleNet. Inc. 
Atlanta, GA 
770-804-8100 
http://www.xa:llc:net.com 
Enter HotBYTEs No. 1053. 

Rendezvous 4.2 
$600 pa-dltnt; 
$2500 pu ~loper 
Tlbm,lnc. 
PaloAlto, CA 
65o-846-5000 
http://www.tlbm.com 
Enter HotBYTEs No. 1054. 

Star8urst Multicast 3.03 
$39,900 for a single-savu, 
25-dltnt llc:ense 
StarluntCommunications 
Concord.MA 
978- 287-5660 
http://www.starbursttom.com 
Enter HotBYT& No. 1055. 

Wayfarer 4.0 
SSOOOfor 100 users 
Wayfarer Communlaitions. Inc. 
Mountain View, CA 
800-lCI0-8559 
850-428-2000 
http://w-.wayfarer.com 
Enttr HotBYTEs No. 1056. 

Enw HotBYTES No. at 
http://w-.~mm/hotbyttf/ 

Wayfarer 4.0 
Our beta copy of Wayfarer (formerly 
INC!SA) did an excellent job of securely 
broadcasting news, updated Web page 
alerts, and, via its DataBridge module, ap­
plication alerts (i.e. , notifications of spe­
cific activity or database conditions that 
warranted action). It authenticated and 
encrypted data transmissions via RSA's 
RC4 encryption standard. In contrast to 

Multicast and Rendevous, however, Way· 
farer transferred data relatively slowly. 

The product accepted alerts from Web­
based public information sources and in­
ternal corporate applications alike. We 
programmed the latter type of alert by sim­
ulating an inventory database wi th SQL 
Server and using Wayfarer's programming 
interface to generate alerts. 

Tying Wayfarer to our database in rather 
simple ways, we got instant notifications 
of inventory problems. We only needed to 
place application-specific data in rwo Way­
farer tables specially designed for Wayfarer 
headline creation. Thereafter, Wayfarer 
did the work of noting new or changed ta­
ble rows and alerting us with HTML mes­
sages that appeared in the form of brows­
er headlines on selected client screens. 

We created Wayfarer groups for the dif­
ferent classes of clients on our network and 
then placed each client in a group. Each 
group of clients received a particular feed 
of Wayfarer-pushed content; cl ients in 
multiple groups received several feeds. 
Wayfarer distinguishes between private 
and public groups, and only administra­
t0rs can authorize access to a private Way­
farer group. In short, Wayfarer is an excel­
lent, inexpensive Webcasting tool. 

Getting Pushy? 
Star Burst Multicast pushed its way to the 
front of the competition with ease despite 
its high price, frugally using our network 
bandwidth via its IP M ulticast implemen­
tation and letting us distribute many dif­
ferent kinds ofcontent. Close behind, Tib­
co's Rendezvous was an easy-to-program 
data courier that also used [p Multicast. 

StarBursr Multicast is not an inexpen ­
sive tool, but it excel led atdistributing con­
tent on our network. A company large 
enough to need safe, qu ick da ta distribu­
tion should have no problem recovering 
its investment in this product. Ii] 

Barry Nance (Wethersfield, CT) is a BYTE con­

sulting editor. You can rea~h him by sending e­
mail to banyn@erols.com. 

ww.byt .com 
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Hand-Helds 

We compare eight of the latest palm-style and keyboard-based hand-helds from 
Casio, HP, Sharp, and others. By Michelle Campanale and David Essex 

Computing Out of Your Palm 
uch bas changed since BYTE 

last rounded up hand·held 

computers (in August 1997) . 


••• Color screens are available, 
and Microsoft has upgraded its ground­
breaking Windows CE OS with better PC 
synchronization, more standardized de ­
velopment tools, and support for color 
screens. 

But the big news in hand-helds is Mi­
crosoft's entry into the realm o f palm ­
sryle devices pioneered by U.S. Robotics 
(now a 3Com company) and its PalmPi­
lor organizer. Microsoft's Windows CE 
2.0 for Palm PC (version 1.0) opens the 
palm form fact0 r to outside vendors, 
challenging 3Com's lock on the marker 
and ex rending the platform'scapabilities. 

BYTE gathered the first Windows CE 
palm devices and compared them to 

the newest 3Com organizer, the Palm III. 
We also compared Windows CE 2.0 key­

Han d-held PCs brea k down neatly intoboard-based hand-helds to each other recharge- less if you have a PC Card.) 
t wo categories : palm-size orga nizers,and ro the proprietary Psi on Ser ies 5 The BYTE Best winner in the rhree ­


hand-held. Using both subjective and product pa lm category was Casio's Cas­ such as the PalmPilot. and more fu lly 


objective criteria, we assigned ratings in siopeia E-10, which bested the Everex functiona l keyboard-based uni ts, such 

three areas (see the chart below). Freestyle and the Palm III with its brighter as t he Psion Series 5 an d HP 620 LX. 
We didn't perform rigorous battery screen and better ergonomics. The col­

tests, but we found vendors' battery-life or Sharp Mobilon was tops among five in 
Casio Cassiopeia E-10estimates (20 to 30 hours) tO be roughly the keyboard-based group, overcoming 

accurate. These numbers actually matter its steep price with a great screen, option­ The Cassiopeia E-10 shows rhe benefits 
Jess than you might th.ink. With recharge­ al digital camera, good ergonomics, and of Casio's long experience in the elec­
able batte ries and AC adapter/chargers the most attractive industrial design. tronic-organizer business. It's a good val­
becoming standard on keyboard units In the palm category, check out the ue at $399, and it includes global-find and 
(and starting to show up on palm PCs), Windows CE- based units. We believe voice-command software. 
it's easy to run them from AC power in their added functiona lity is a plus over We found the E-10 the easiest rouse of 
your office . (T he exceptions are color the Palm lll, with no immediately appar­ the Windows CE 2.0 palm devices. It has 
hand -helds, which last 3 to 5 hours per ent negatives. well-placed bu ttons for conrmlling the 

RATINGS 

Casio Everex HP620 LG Philips Psion Sharp 3Com 
Cassiopeia Freestyle LX Pheno.m Velo500 Series5 Mobilon Palm Il l 
E·10 HC-4500 

TECHNOLOGY ··- ..... * .. ~ ******** **** **** ******** 
IMPLEMENTATION **** *** **** *** **** *** **** **** ..... N/APERFORMANCE **** *** *** ********* **** 
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Review 

device with the same hand you hold it with. 
The E-10 is easy to read, thanks to its 

backlit 240- by 320-pixel screen, which 
has high contrast and low glare. Ir includes 
4 MB of ROM and is upgradable to 8 MB 
to facilitate future versions of Wind ows 
CE. You can 't upgrade beyond the E-JO's 
standard 4 MB of RAM, but its Type 2 Com­
pact Flash slor supporrs borh memory (for 
added expansion) and JfO. One drawback : 
The opened battery slor exposes a small 
corner of rhe circuitry to dusc and dirt. 

Everex Freestyle 
Like che Cassiopeia E-10, che $399 Free­
sryle runs Windows CE 2.0 and is a high ­
end organizer and busi ness-productiv­
ity device rolled into one. Ir comes with 
8 MB of RAM and 8 MB of ROM-cwice 
whac is typical for a palm device . The Free­
style also ships with rechargeable AAA bat­
teries and an AC adapter/recharger, sci II 
an unusuaJ feature in paJm-sryle units. 

But there's a learning curve for the Free­
style. There are roo many buttons, and 
chey're located atthespot where you hold 
the device, so it's easy to accidentally press 
a key. And although the Freestyle has a 
high-resolution screen, its contrast is weak 
and the display is dull compared to the dis­
p lays of the Palm Ill and, especially, the 
Cassiopeia E-10, which has a crisp mono­
chrome display. 

Hewlett-Packard 620LX 
One of the firstd1ings you notice about the 
$849 HP 620 LX is its James Bond-like pen 
ejector, which litera ll y fires out the metal 
stylus at rhe push of a burron. But don't 
be fooled; rhe 620 LX is built fo r business. 
ft ships with Quicken Expen e sofcware, 
unique among rhe group. 

The 256-color screen is second only to 
che LG Phenom's in size. We found it to be 
bright and readable, with good contrast. 
Unlike the other keyboard-based units, the 
620 LX's screen is aJways backl it. 

You can buy an optional ($119) VGA re 
Card to show Powe r Point files through a 
monitor or LCD projector, but the projt:ct­
ed characters are tao jagged to use for a 
real presenrarion. And we found the 620 
LX's slanred chiclet-style keys, though 
more widely spaced than on previous HP 
hand-ht:lds, are still not easy to type with. 

If color is what you want, you can't ig­
nore the 620 LX. It's $150 cheaper than the 
Sharp Mobilon, but it loses points in al! 
comparisons of keyboard comfort, pock­
etabiliry, and overall design. 
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11u:11·w•_P_R_O_C_E_S_S_O_R_s__, 
- p::_. -­Ma~rng the Most of a Tiny Space 

A hand-held computer's overall throughput de~nds on memory handling, how the display is 
cached away, and the efficitncy of the CPU. The Cassiopeia f - 10 palm device, for example, has 
relatively fast data-transfer times (see the table on page 106) because Casio's engineers dou­
bled the amount of memory cache for the unit's NEC VR4111 Mips processor. 

Chip vendors say then: an: a variety of tweaks and optimizations that OEMs can make on 
the basic con: processor to obtain better performance, better power consumption, or lower 
cost. For example, to keep costs down, a vendor might leave out fast infrared, high-speed data 
buses, or digita l protocols for wireless LAN. even though a chip set might have those capabil­
ities. The focus is squarely on getting such peripheral features down to a manageable group 
and then porting them to small-geometry chips. 

By this fall. the typical ~ripheral set will likely expand to include 56K modems, universal 
serial bus (USB), and smartcards. according to Philips's Semiconductor Division. But bc:cause chip 
manufacturers want to leverage processor volume, they are apt to continue allowing OEMs to 
take out features they don't think their target market wants or needs. 

LGPhenom 
In many ways, the Phenom is a mono­
chrome knockoff of the HP 620 LX. It's 
nearly identical in width and thickness, 
tying with the HP for widest keyboard. The 
result is the most comfortable t0uch-typ­
ing, although its well-spaced keys aresmaJI. 

VGA output comes srandard with the 
unit, a unique featu re among rhe five key­
board-based units. The port requires an 
included adapter cord, bur ir doesn't use 
a PC Card like the HP 620 LX does, so that 
slot on the Phenom remains free. A built­
in modem also comes standard. 

The unit's 18 -square-inch screen is the 
biggest of the group, but when we attempt­
ed ro press a screen burton in rhe world 
clock, a nearby permanent-co ntrast icon 
was activated instead. 

Our orhercomplainraboutthe Phenom 
is its cheap appearance. It lacks the solid 
metallic feel of the Philips Velo 500 and 
the Sharp Mobilon . lt's also plain-looking 
and seems more likely to break. The Phe­
nom is a decent enough hand-held, but we 
wouldn 't choose it over the Philips, the 
Sharp, or the HP that it imitates. 

Phi lips Velo 500 
The Velo 500, successor to the Velo, packs 
more of what counts into the same-size 
form facror. The black-and-white screen 
is now the industry-standard 640 by 240 
pixels, the CPU clock speed has doubled 
to 75 MHz, RAM now starts at 16 MB (ex­
pandable tO 24 MB), and the modem runs 
at a faster 28.8 Kbps. 

The Velo 500 has 10 dedicated keys for 
launching applications, three more than 
the Mobilon (although the other key-

board-based hand-helds each have a few 
permanent icons caped onto the bottoms 
of their screens). Ao other differentiator is 
rhe All Pen Mobile Forms Database , which 
seems similar to the Series S's database. 

One of rhe few things we didn't like 
about the Velo 500 was its small oval keys. 
They ' re spaced similarly to those of rhe 
other hand-helds, so the feel is likewise 
scrunched, but we think larger keys would 
have raised our word-per-minure count. 

The Velo is no longer a standour. How­
ever, its solid feel, smaH size, decent usabil­
ity, and midrange price of $639 make it one 
of the best buys. 

Psion Series 5 
Although it's been our for over a year, the 
Series 5 from Psion remains competitive . 
It performed data transfers up to four 
ti mes as fast as the other sys rems in our 
tests. Psion upgraded its EPOC OS to 32 
bits last year. Combine this with the Series 
5 's near-full -size keys and Psion' already­
long list of supporced file formats, and the 
result is functionality that approaches that 
of the Windows CE units. 

The keyboard is what most differenti­
ates the Series 5 from its successful pre ­
decessor, rhe Series 3. The large keys have 
almost no space berween them, and their 
total width is the same as on the o t her 
hand-helds, so rouch-typing remains a 
chore. We did notice a slight improvement 
in typing speed, however. 

T he Series S's usa bility is hurt by the 
screen's default character set, which is 
some rimes small a nd hard to read . The 
backlighting is only average. 

File import and synchronization are 
where the Psion really blows away its com-

w 
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Review Computing Out of Your PalmI 
petitors. The PsiWin 2.1 software lets you 
swap data among the Series 5 's proprietary 
office applications and more than three 
dozen past and current members of the 
Corel, Lorus, and Microsoft office suites. 

On the other hand, the Series 5 is lack­
ing in communications hardware. Most of 
its fax, data, and Web features are option­
al extras, and there 's no docking station. 

Although it remalnS a competitor on a 
technical basis, the Series 5 has fallen be­
hind the others in the value it provides. 
The $599 base unit comes with only 4 MB 
of RAM; the more directly comparable 8­

MB unit-still below the 16-MB average, 
like rhe LG Phenom-costs $699, hardly a 
great buy for a monochrome hand-held. 

Psion's EPOC3 2OS and its OPL language 
have excellent development tools, which 
we've favorably reviewed in the past. We 
doubt, though, that anyone without a pre­
vious commitment to the platform will 
choose it over Windows CE 2. 0. 

SharpMobilon HC-4500 
Sharp's en try is an early adopter's dream. 
The Mobilon is one of only two or three 
systems to come with a color screen (the 
HP 620 LX also has one) and, optionally, 
an amazingly small digital camera that 
runs off a PC Card. The Mobilon's metal­
lic-looking case and almost-overdesigned 
look and feel scream techno-snob appeal. 

Naturally, these bleeding-edge features 
come ata price. The Mobilon lists for $999, 
$150 more than the HP620 LX and $300 tO 

$400 more than a typical black-and-white 
hand-held. The camera costs $399, a high 
premium to pay for miniaturization. 

Nevertheless, there's no denying that 
the Mobilon's color screen removes the 
squint facror from the hand-held PC expe ­
rience. Furthermore, its usability is helped 

Perform
~ 

ance Matters 
Casio's Cassiopeia E-10 was the fastest palm device (barely), while the Psion 
Series 5 led the keyboard-based group. 

180KB 380KB 
from 
laptop 

Casio 37.5, 
tasslopela E-10 

Everex Freestyte 37.5 

HP620LX 37.5 

LGPhenom 43 

Phillps Velo 500 46.5 

Piion Serles 5 14 

Sharp Mobllon 47 
HC·4500 

3Com Plllm Ill NIA2 

from 
laptop 

71 

71 .5 

73.5 

72.5 

88 

25 

86.5 

NIA 

Numbers reflect average serial data·transfer times (in seconds). 
1The Series 5 could not complete all tests, such as synchronization of two Microsoft Word files. Psion 

does not allow this function because there's a risk of accidentally deleting a file. 

2The Palm Ill could not complete all tests, such as file transfer of a Microsoft Word document. 

3Timing was done after converting the file to text and importing to Palm Desktop Windows on the PC. 


by the seven quick-start application keys. 
The keyboard has smallish alphanume6c 
keys that are more diminutive than those 
of most of the other hand-he Ids we re­
viewed. The result is the same, though, be­
cause typing comfort comes down to key­
board width, not key size. 

We can't overlook another cost of col­
or: battery life. While we didn't perform 
rigorous battery tests, we were able to go 
2 to 3 hours per charge. Sharp says that the 
oprional digital camera can drive battery 
life down to just 25 minutes. 

3Com Palm Ill 
We couldn't ignore 3Com's $390 Palm l!I, 
given the popularity of its predecessor, the 

PRODUCT INFORMATION 

Cassiopeia E-1 o 970-392- 1001 

$399 http:l/www.hp.com 

Casio Enter HotBYTEs 

Dover, NJ No. 1011. 

888-204-7765 
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http://www.casio.com $999
Enter HotBYTEs (digital camera, $399) 
No.1 009. Sharp Electronics 
Freestyle $399 Mahwah, NJ 

Evcrcx 800-237- 4277 

Frccmont , CA http:l/www 

800-725-6724 .sharp-usa.com 

http://www.cvcrcx.com Entcr HotBYTEs 

Enter HotBYTEs No. 1015. 

No. 1010. 
 Palm Ill $390 
HP 620 LX $849 3Com 

Hewlett-Packard Mountain View. CA 

Palo Alto, CA 800- 881-7256 
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Enter HotBYTEs .com 
No. 1012. Enter HotBYTEs 

No.1013. 
Series 5 $699 
Psion 
Concord. MA Enter Hot8YTEs No. at 
800-997- 7466 http://www.bytc.com/ 
978-371--0310 ho111ytes 

180KB 380KB Synchronize 
from from two flies 
hand-held hand-held 

89 176.5 57.5 

89.5 178.5 57 

91 .5 182.5 57 

98.5 194 60 
92 183. 84 

17.5 28 NIA1 

87.5 166.5 83.25 

723NIA NIA 

PalmPilor Pro. T he new uni rincludes such 
relatively minor changes as larger fonts, 
an infrared port, a more rugged plastic 
cover, a metal stylus, and a higher (though 
still low) RAM-upgrade limit of 2 MB. 

The Palm Ill is the only hand-held in our 
roundup that comes backed by 24-hour 
technical support. We found it simple to 
use, with good documentation and tuto­

rials. But the Palm lll's greatest strengths 
might be its bounty of software and its 
stable OS, which refused to crash no mat­
ter what we threw at it. 

Still, when compared to hand-helds 
running Windows CE 2.0 for Palm PC, the 
Palm mhas limited robustness out of the 
box, and it's much less configurable. Ir also 
suffers from a lack of screen real estate. 
There's no sound recorder, unlike on the 
Casio and Everex systems, and the Palm 
Ill has limited sound output, which you 
need for alarms. 

The bottom line: Out of the box, the 
Palm Jll is highly useful and affordable, but 
it needs some serious upgrading to com­
pete with the more feature-rich palm-style 
organizers that run Windows CE. Ill 

Michelle Campanale is a BYTE technical ed­
itor based in San Mateo, California. David 
Essex is BYTE's director of reviews. You can 

contact them by sending e-mail to michelle 

.c:ampanale@byte.com and david.essex@ 

byte.com, respectively. 
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Notebook 


Apple's latest notebook computer combines workstation 
performance with long battery life. By Tom Thompson 

The Most Powerful Notebook 

ake a too-quick, coo-casual 
glance at its specifications, 
and you might mistake 
Apple's second-generation 

Macintosh Power Book G3 notebook for 
just another full-featured Wintel laptop. 
It's got all the expected attributes: a 2 ­

inch thick black box (1 2.7 by 10.4 inch ­
es), large TFT screen, 233-MHz or faster 
processor, 32 MB of RAM, 2 GB or larger 
hard drive, AT! Rage LT video controller 
for 2-D and 3-D acceleration, 16-bir stereo 
sound 1/0, 32-bit Card Bus interface, VGA 
ourput fo r an external monitor, and an 
optional 56-Kbps K56flex internal 
modem. 

But on closer inspection there's no mis­
taking this computer for anything bur 
an Apple product. Its case is a subtle, cur­
vaceous design rhac gives you rwo expan­
sion bays for lithium-ion batteries or hot­
swappable peripherals, such as a floppy 
drive, a CD-ROM or DVD-ROM drive, or 
a third-party Zip drive. But inside is 
where the PowerBook GJ really shines, 
with hardware that's optional on PC note­
books but standard fare for an Apple sys­
tem. This includes a SCSI and a lOBase-T 
Ethernet interface, an RS-422 ser ial 
port, an Apple Desktop Bus (ADB) port, 
a 4-Mbps IrDA infrared port, and S-Video 

RATINGS 


TECHNOLOGY * * * * * 

IMPLEMENTATION 1'! * * * 
PERFORMANCE * * * * * 

output port (on certain models). The 
PowerPC 750 processor (aka G3) delivers 
workstation-level performance while 
consuming linle power, so this comput­
er offers a claimed battery life of three 
hours. (For more on the PowerPC 750, 

see "First Look at PowerPC G3" in the 
April 1997 BYTE. )The top-end, 292-MHz 
version is the fastest notebook on the 
market. 

** * * * Outstanding ****Very Good ***Good 

Computing muscle, big eyes, and a great body; 


Apple's new PowerBook GJ has it all. 


Get What You Want 
As with its new desktop computers, Apple 
has adopted a build-to-order strategy for 
the PowerBook G3. You can visit the on­
line store (hnp://www.apple.com/store/) 
and select among nine basic configura­
tions offering different processor speeds 
(233-, 250-, and 292-MHz); display type 
and size (an 800 by 600 12.3-inch SVGA 
STN screen or a 1024 by 768 XGA TFT 
screen in 13.3-or 14.1 -inchsizes); display 
SGRAM (2- or 4-MB); and hard drive (2-, 
4-, or 8-GB IDE). You can then customize 
this configuration by adding memory and 
choosing expansion-bay peripherals. 

The PowerBook G3's modular design 
is what makes build-to-order possible. 
The PowerPC 750 (with any L2 cache) is 
on a plug-in daughtercard; a common 
case houses the different display sizes; the 
two low-power small-outline dual in line 

**Fair *Poor 

memory module (SODlMM) slots and the 
hard drive are easily accessible. These last 
two make it easy to add memory (up to 
192 MB) and a specific size of hard drive. 

It's not perfect. The Power Book's 233­
MHz configuration lacks any secondary 
(L2) cache. Thus, whenever the CPU has 
to fetch data from slower main memory, 
pipelines are stalled, which can hampa 
performance by as much as 40 percent. 
By contrast, the 250-MHz and 292-MHz 
processors pack a 1-MB backside L2 cache 
clocked at half the processor's rate. 

A plastic tab holds the lid shut. Drop 
the notebook (almost inevitable in any 
laptap's lifetime) and this tab could shat­
ter. The overall system design is orher­
wi.se very solid, so it's puzzling that Apple 
wouldn't use a snudier sliding larch, as 
on the PowerBook 3400. Final!y, ac just 
over 7 pounds, th is is no lightweighc. 

continued 
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Review The Mos t Powerful Not eb ook 

PowerBeok G3 Benchmn ReUts 
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Long-Lived Speed Demons to the notebook's fast CPU and backside 
I received a 250-MHz Power Book G3 with cache. However, the rnainsysrem bus also 
90 MB of RAM for extended evaluation, runs at desktop system speeds of 66 MHz 
and a 292-MHz model with 64 MB of RAM (for a 233-MHz system) or 83 MHz. T his 
for benchmarking. BYTErnark results lets data move among the processor, main 
(above) show these machines were in­ memory and !JO subsystems much faster. 
credibly fast: The 292-MHz G3 's perfor­ But remember: The memory-intensive 
mance approaches a 350-MHz Power Mac Photoshop rest does not reflect disk speed . 
9600 (a Power PC 604e-based desktop), and T he Power Mac 9660/35 Oshould be faster 
it easi ly outguns Pentium II-based desk­ overa!J than the PowerBook G3, whose 
tops. In our Photoshop tests, the 292-MHz disk subsystem is optimized for low power 
system was as fast as a 300-MHz G3 desk­ consumption and weight, not speed. 
top system (no surprise) and faster than With aJl its processing power, memory, 
the Power Mac 9600 on some operations. and a large display, l expected the unit 
Italso bests a 300-MHz MMX-enabled Pen­ would have dismal banery life. But at 300 
tium ll o n certain tests. This speed is due MHz, the PowerPC 7SO dissipates only 4 to 

ust Be Lexjngton 
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The one thing that can drive you nuts when you shuttle between two offices and home is try­
ing to get hooked into the printers and servers at each location's network. Fortunately, the 
Mac OS has two weapons that battle this problem: Open Transport and the Location Manager. 
Open Transport is the Mac OS's low-level network infrastructure for both AppleTalk and 
TCP/IP network stacks. You store the settings for each stack (perhaps TCP/IP gets an IP address 
from a DHCP sever when in BYTE's Peterborough office, has a fixed IP address in the Lexington 
headquarters, and uses a PPP stack at home) as named objects (Peterborough, Lexington, 
and Home). Most Important, Open Transport can modify these protocol stacks on the fly­
without rebooting the computer. 

The location Manager lets you invoke a group ofsame-named objects that store a location's 
settings. With a pick frilm a pop-up menu, the PowerBook's network stad<, default printer, time 
zone. sound level, fl le-sharing state. and other settings are changed automatically. A window 
summarizes whether each setting was changed successfully or not. When I leave for a different 
location, I simply put the PowerBook to sleep (No, Virginia, Ido not like watching my comput­
er boot). Once Iarrive, I wake the machine up, plug in the network cables. pick the current loca­
tion from the menu, and go to work. Aliases for seMT' directories (such as one for completed man­
uscripts) let me copy flies by simply dragging and dropping icons. Open Transport and the 
location Manager manage the gritty low-leve:I details of the network sessions so that the drag­
and-drop operation works. regardless of where Iam. 

7 watts in norma l operation. I used the sys­
rem for my normal day-to-day work with 
a medley of applications and easily got 2 
hours of battery life . This is a worst-case 
scenario, since I worked the system hard: 
The 13.3-inch screen was on maximum 
brightness, the notebook never went to 
sl eep, and I did frequent saves to rhe in­
ternal disk, followed by backups to a serv­
er via Ethernet or to a Hitachi 260-MB hard 
drive PC Card . If you can tolerate a dim· 
mer screen and don't do much on-line 
work, it should be easy to get 3 hours of 
battery life . Furthermore, you can put an­
other banery in the second bay and double 
the work life. The ADB port le ts you easi­
ly add an external keyboard and mouse, 
and the CardBus slots support Zoomed 
Video and ISON adapters if you wam the 
notebook to fiJI in as an office computer. 

Portable Desktop 
We found no surprises in software com­
patibility. Microsoft Office 98, Adobe Acro­
bat, Illustrator, and Photoshop, Qual ­
comm's Eudora e-mailer, LorusccMail, and 
Netscape Communicator all worked fine, 
as did older programs such as CE Software's 
Widgets (a laser-printer utility circa 1987) 
and Claris's MacWrite Pro (circa 1993). 

The latest Power Book G3 is more pow­
erful than many desktops, Mac or PC. With 
the system's no-compromise capabili ties, 
most folks will shrug off its heft . And for the 
many users who want, or need, rouse a 
Macintosh on the road, the Power Book G3 
is a prayer answered. Ill 

Tom Thompson (tom.thompson@byte.com) 
a BYTE senior technical editor at la rge, has 

co11ered the Macintosh for many years. 
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with Microsoft Windows 98 


Running Microsoft41 
Wlndowss 9B 

Concise help with Internet 
access usi ng Micro soft 
Interne t Explo rer 4 , and 
with using key new features 
of Microsoft Windows 98 , 
Inc l ud ing Web Vi ew and 
Active Desktop'"· 
8 16 pages 
ISBN: 1·57231-681·0 
539.99 (555.99 Canada) 
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Microsoft<& Wlndowse 98 
Starts Hero,M 

This is a training system 
that shows end users how to 
maximize the producti vi ty 
potentia l of Windows 98 
th rough han ds-on mu l t i· 
media enhanced lessons . 

ISBN: 1-57231-698·5 
S29.99 /S39.99 Canada/ 

Microsoft<& Wlndowse 98 
Training Kit 

The MicrosoN 98 Training 
Kit provides the knowledge 
that computer professionals 
require to install, configure, 
support, and troub leshoot 
Microsoft Windows 98. 

1250 pages 
ISBN: 1-57231·730·2 
599.99 (5144.99 Canada) 

Microsoft<& Window&® 
Architecture for 
Developers Training 

Windows Architecture for 
Developers Training is the 
self-paced way to learn the 
design and architecture of 
Microsoft Windows 95 and 
Windows NT and, prepare 
for the Microsoft Certified 
Professional exams. 

500 pages 
ISBN: 1·57231·708-6 
S99.99 {$144.99 Canada) 

Microsoft<& Windowse 98 
Resource Kit 

Thi s is the authoritat ive 
technical guide requi red by 
system administlators and 
other MI S profes siona ls 
responsib le for the care 
and feed ing ol Windows 98 
within their organizations. 

1792 pages 
ISBN: 1-57231-644--6 
$69.99 /SlOl.SQ Canada) 

Please~ applicable sales ta>. plus $3_50 for U.S. Postage and nancmngThe McGraw-Hill Bookstore To Order: By phone: (212)5124100; Outside NY 1-800-352-3566 
Information for Today's Professional Or Fax to: (212) 512-4105 • Major credit cards accepted 

Or Order from the bookstore Web site at:1221 Avenue of the Americas The McGraw·Hill Companieswww.bookstore.mcgraw-hlll.comNew York, NY 10020 

Enter l~ olBYTEs No. 94 al hllp ://www.byl e.com/holbytesl 

www.byle.com/holbytesl
http:www.bookstore.mcgraw-hlll.com


Pentium II Server 

The PowerEdge 2300 shows Dell is serious about 
building scalable servers. By Barry Nance 

AServer with Headroom 

apidly growing workgroups, 
especially remote ones, need 
a file server that wi ll grow 
with rhem. The frequent need 

to replace o r upgrade hardware is a hid­
den cost you want co avoid. Dell's third­
generation server, the PowerEdge 2300, 
has the headroom to support burgeoning 
workgroups without bogging down. 

The machine's400-MHz.dual Pentium 
I! CPUs let me smoothly increase the serv­
er work load from a simulated 50 users to 

200 with little change in individual user­
response tim es. Irs 1/0 subsystem deliv ­
ered each user's data at a rapid, linearly 
increasing rate as [stepped up the sim­
ulated user popu lation through 50, 100, 
an d 200 log-ons (see the figure below). 
The Pentium lls turned in a respectable 
5.90 in the BYTEmark Integer test. 

The 2300 impressed me with its logical 
layout and easily accessed parts. The unit 
I tested had six 4-GB hard drives, but Dell 
also offers 9-GB drives. The 2300's 1/0 
subsystem consists of Ultra Wide SCSI 
disks configured for RAID 5, a RAID con­
trol I er with a 32-MB cache, and two In­
te l 101100 Pro/B network adapters, which 
I exercised at 100 MBps. Dell says that, 
by the time you read this art icle, the 
2300 will also offer a low-voltage differ-

The speed of a file server's 1/0 components 
governs the response times for each client, 
white CPU speed governs the number of 
concurrent clients the server can support. 
Saturate a slow- CPU server, and response 
times balloon. 1/0 components still operate 

at the same speed, but the CPU cannot trig­

ger enough cycles per interval to give all 

users acceptable response times. Greater 

CPU speed means more users. 
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Adding memory, adapters, and drives to the 2300 is a simple task. 

ential (LVD) Ultral hard drivecomroller. 
The 2300 supports one or two Pentium 

Ils running at 333, 350, or 400 MHz., with 
512 KB of internal L2 cache operating at 
one-half the rated CPU speed. The 100­
MHz syscem-bus speed reduces 1/0 bot­
tlenecks by getting data, includ ing non ­
cached byres from RAM, ro and from 

l'D'l*·**'ll B E N c H M A R K s I 
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fi le- read and file-write operations. 

***** Outsianding 

RATINGS 

TECH NOLOGY * • • * 
IMP LEM ENTATI ON * * * * 
PERFORM ANCE * * * * * 

the CPU quickly. Dell uses 100-MHz ECC 
SDRAM DIMMs for added speed. 

In addition co the LVD interface, oth­
er features that Dell promises to add co 
the 2300 by mid- to late summer include 
a 1-GB RAM option and remore adminis­
tration through a Dell Remote Assistant 
Card (DRAC II) . The DRAC JI will, Dell 
says, permit dial-in and over-the-network 
diagnostics and troubleshooting. 

This evaluation convinced me that Dell 
is getting serious about servers. T he 2300 
is a superb file server chat workgroups 
won't quickly ourgrow. ()) 

Barry Nance (Wethersfield, CT) isa BYTE con­

sulting editor. You can reach him 17)1 sending e­

mail to barryn@erols.com. 

**** Vety Good ** * Good ** Fair * Poo1 
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Jerry Pournelle 

The Days of 
Ninety-Eight 

Windows 9 8, that is. 

Jerry makes the trek 
to WinHEC, and 
Fireball gets a case of 
the 98 blues. 

don't normally lead my col­
umn with a utility, but I have 
to say some nice things about 
Symantec's Norton Utilities 

for Windows 95. This is version 3.0, and 
it does wonders. 

It all staned when Compaq sent me 
an updated Armada laptop, which I 
dubbed Royal Armadillo. This one is the 
4220T, with a 266-MHz Pentium Proces­
sor, which, until I gotthe new Intergraph 
TDZ P-ll/300, was the fastest single-pro­
cessor machine in the house. The 4220T 
came with Windows 95b (OSR2) and a 
new 56-Kbps PC Card modem. What it 
did not come with was a new docking sta­
tion. When I docked Royal Armadillo to 

get him on my network, I had to install 
drivers, and I managed to mess things up . 

[twasn't Compaq's fault. Prior to that 
fiasco, I had done something else that 
caused me to reinstall Windows 95b on 
the machine; thar may well have caused 
my subsequent problems. 

Worse, we were in a big hurry. Alex was 
due to catch a plane to Hannover, Ger­
many, where he was to produce the BYTE 
Best of CeBIT Awards show, using this 
new laptop to control the projector and 
in general to run the presentation. 

The problem was compounded by 
electronic-camera software. Olympus 
cameras come with Adobe PhotoDeluxe, 
while Agfa cameras come with Agfa 's 
Photowise. Both programs work, but 
they hate each other. Install both on the 
same machine, and it's quite possible that 
neither will work. Since the Agfa cam­
era has a zoom and none of my Olympus 
cameras did atthattime, Alex wanted to 

borrow one of each. 
Discussions with Agfa engineer Lisa de 

Benencourt revealed that the Agfa cam­
era at first shipped with PhotoDeluxe and 

www.byte.com 

they hadn'tchanged TWAIN drivers. This 
meant that both cameras would work 
with PhornDeluxe; even better, both 
worked with Photoshop, and in fact that 
was what Alex used to produce the show. 
It worked just fine, and I'm told the show 
was a great success. 

However, by the time we had all that 
working, it was time to go, and Alex 
reported that Royal Armadillo behaved 
rather oddly on the road. He'd get blue 
screens at unexpected times, and the sleep 
software wasn't well behaved. There 
were other annoyances. 

After Alex brought it home, I docked 
the machine. It fought with docking driv­

start, bur version 3.0 is a genuine improve­
ment over the earlier versions. It may not 
be the registry cleaner I asked for in a pre­
vious column, but it's getting there. 

There's also a new feature, Zip Rescue, 
which works if and only if you have a Zip 
drive (IDE, parallel, or SCSI) instal led. 
With this you create a pair of rescue disks, 
one Zip and one floppy. The Zip disk will 
be completely filled with rescue infor· 
mation; the floppy disk will know how 
to reach the Zip drive.Now you can boot 
with the floppy disk, and the system will 
come up in Windows 95, not in DOS. The 
registry will be restored as of the last time 
you made a rescue disk, and Bob's your 

Ten minutes later, Norton Utilities 

reported 28 ..severe" problems. 


ers and generally had problems. Then 
Scandisk reported disk problems and 
couldn't fix them, because every time ir 
would try, something wou ld interrupt. 
Figuring enough was enough, 1got out 
Norton Utilities and installed that. 

Norton Utilities fixed the disk problem 
and then reported general unhappiness. 
I to Id it to do a full system diagnosis. Ten 
minutes later, it reported 28 "severe" 
problems, all software and registry trou­
bles: conflicting DLLs, incorrect shared­
resource software, and misplaced system 
files. I was afraid I'd have to scrub down 
to bare wood, but for a lark, I told Nor­
ton to fix the problems. 

Five minutes later, Royal Armadillo 
was running just fine. Norton reported 
all problems fixed. The docking station 
and networking work just fine, the 
machine suspends and sleeps as it should, 
and I haven't had a blue screen since. l 
rather liked Norton Utilities from the 

uncle. I've tried this, it works, and it's sure 
a superior way to recover. 

Iomega now has a new internal IDE/ 
ATAPI Z ip drive. I installed one as a slave 
to the CD-ROM drive on one of my sys­
tems. The hardware installation took 
about 10 minutes. The software comes on 
a CD-ROM and takes a minute, after 
which your system knows this is a Zip 
drive, and N Orton Utilities knows how co 
create a Zip Rescue. That's wonderful. 

Some warnings. Mijenix's FreeSpace 
and Norton Utilities hate each other. 
Don't use both. Whi le I'm at it, let me 
warn you again: do not use FreeSpace or 
any other compression program on crit­
ical files. Use compression programs ro 
temporarily make space prior to deaning 
up, as for instance, when you ' re on an air­
plane and you want to make room for a 
game. Compress the game and move it to 
another system when you get home. 

Buy a Zip drive. You need one for Zip 
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Speed is essential in all database projects, but not at the expense of stability. You 
wouldn't try to go 100 miles per hour with your bicycle! The same is true in database 
technology. FairCom has been delivering fast, safe, full-featured database engines to 
the commercial marketplace for 19 years. Proven on large Unix servers and 
workstations. c-tree Pius's small footprint and exceptional performance has also 
made it the engine of choice for serious commercial developers on Windows and 
Mac. Check out www.faircom.com for detailed information. You'll be glad you did. 

c-tree Plus® key features for $895: 
- Royalty Free · Roll-forwards /Roll-backwards 
• Portable Multi·Threaded API • EBs~ make system 
• Complete C Source - Advanced Var iable Length Records 
· Thread Safe Librarces - BLOBS 
- Standalone or Client/Server - Space Management 
- Complete Transaction Processing, - File Level Security 

including aLJtomatic recovery - Conditional Index 
- Save-points - ODBC/ J ava Interfaces 
- Abort/Commit - Over 25 Developer Servers included 

Platforms: 
MIPS ABI DEC Alpha Sun SPARC Windows 95 SCO Banyan VINES 
BBOPEN OSF/1 DOS Windows NT Linux il'l>'""""""'""'l QNX 
AIX 
RS/GCD'.J 

HP90C0 
Sun OS 

OS/2 
Mac 

Windows 3 .1 
Interactive Unix 

AT&T System V 
N ei:ware NLM 

Chor us 
Lynx 

Half of your Client/Server project is the Ser ver! You control 100% of your Client 
Side Why settle for less on your Server side? Move your functions to the server­
side to decrease network traffic and increase performance' 

Today's database demands may often be too complex for traditional Relational Model 
Database Servers. Server needs come in many different sizes and shapes. What 
better way to accommodate these requirements than by allowing the developer to 
take full control of the Server side? FairCom's Server Development System was 
created to meet this need. It provides the developer the means to create an 
industrial strength Server. Complete make-files are included for all FairCom 
commercial platforms. With our proven kernel add or override existing database 
functionality or create your own special multi-threaded server: 
Application Server Network Gateway Server Data Warehouse 
Special Web Server Departmental Database Server Embedded Servers 

FairCom Server Development System key features: 
Provides complete source code for all the interface subsystems to the FairCom 
Server. Server mainline. Communication. Threading, Remote function interfaces and 
procedure calls are all supplied in complete C source code together with the 
FairCom Server sophisticated thread-safe kernel libraries. 
Custom izable Rollback-Forward Dara Hrstory Condit;onal Index 
Transaction Processing Ant<-Oeadlock Re solution Multiple Protocols Small Memor y Footprint 
Online Backup Client Side Source Heterogeneous Networl<ing OEM pricing 
Disaster Recovery Multi-threadjng File Mirroring ODBC/Java interface 

Key level locktng 

FairCor 11® 

corporation 
Commercial Database Technology. Since 1979. 
USA. 800.234.8180 

Phone: USA 573.445.6833 • EUROPE +39.35.773.464 • JAPAN +81 .0592.29.7504 · BRAZ.IL +511.14.224.1610 

Ch aos Mano' I 
Rescue anyway, and there's a new combi­
nati oo parallel and SCSI ZipPlus drive 
that 's really nifty. Get a SyQuest SparQ 
or SyJer. Whatever, but don't re ly on file 
compression for the long term. On-the-fly 
compression is a good temporary measure, 
but it's the long-term solution to nothing. 

Second warning: Steve Sussman ofSyn­
cronysSoftcorp tells me that you can have 
di ffi cu Iries with Norton SpeedS tart. 
SpeedStart is a way to cache DLLs and vir­
tual device drivers (VXDs) and rhe like so 
that programs start faster. If you have 
problems with it, turn it off; the rest of 

orton Utilities will work just fine. 
Norton will naner at you about updates. 

When you try gening the updates, it wi ll 
really work on you to subscribe to their 
update se rv ice at 40 bucks a year. Appar­
ently, ma intenance updates are free, but 
they want you to pay for improvements. 
Even after you get the free update, it wi ll 
complain that you haven't bought the sub­
scription service. Feh. 

Norton Utilities isn't bug-free, and it can 
naner at you at the wrong times, but I sti ll 
find it invaluable. Recommended. 

\A/E JUST SURVIVED A DISASTER. 
VY The original lead for this column 

was to be the insrallation of Microso ft 
BackOffice Small Business Server on Fire­
ball. Thar's the big dual Pentium Pro 200 I 
built from a Micronics W6-LI mother­
board and a Distributed Processing Tech­
nology (DPT) SCSI RAID contro ller. Fire­
ball was running OSR2 quite nicely, but of 
course that doesn't make use of the second 
Pentium Pro. 

Fireball was designed to be an NT server, 
and it was time. However, jusr then l wem 
to WinHEC, whe re they distributed a 
release candidate (numbered "zero," ofall 
things) ofWindows 98. In an evil moment, 
! decided to install Windows 98 on Fire­
ball before repartitioning him for NT 4 
BackOffice Small Business Server. 

Understand, there was no real need to 
do this. My notion for Fireball is a 150-MB 
file allocation rable (FAT) parricion for 
Windows 95, a 200-MB FAT parti tion for 
the NT system files, and the rest of the 
system partitioned for NT File System 
( TFS). Windows 95 is a conven ience: 
install new hardware, let Windows 95 Plug 
and Play deal wi th it, and if it works, you 
hav e th e se tt ings to feed NT when you 
install it there. 

My only reason for installing Win­
dows 98 was to see if it worked . . d 

contmue 
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Chaos Manor The Days of Ninety-Eight 

BROWSER-BASED UNIX ACCESS 


It dido 'r. Worse, after the attempt to 
install Windows 98, we couldn't even ger 
the sysrem to boor properly in DOS. It kepr 
insisting rhat there was no CD-ROM drive. 
Once in a while, it would boot up with 
the CD-ROM drive working, bur the in­
stant you rebooted, thar drive would van­
ish. Sometimes the system would hang up 
in DOS when CONFIG.SYS tried ro in tall 
the CD-ROM driver. 

I suspected the CD-ROM drive, the Teac 
CD-C68Esix-drive changer; bur changing 
drives did no good at all, while the Teac 
drive worked just fine in another machine. 
Clearly, something was screwy with Fire­
ball himself. After three days of fussing 
about changing cables, changing drives, 
removing complexities &om the machine, 
and generaUy wasting time, I was ready 
to retire the machine on the theory that 
the !DE controller chip in the motherboard 
had gone south. 

At this point-by sheer coincidence­
Maurice Hamoy and Steve Sussman of 
Syncronys Softcorp came over to show me 
the new version of BigDisk, a program that 
fools your system into thinking that the C 

drive is as large as you would like ir robe. 
BigDisk puts files on other drives on your 
machine or, under Windows 95, will put 
them our tO disk drives on your network. 

You wantrobecareful what youputout 
on the network-clearly, you can't put 
network access software out there!-but 
BigDiskrecognizes some critical oftware 
and lets you specify other files as protected 

Clearly, something was screwy 

with Fireball himself. 


from relocation. Ir's reliable and safe. 
I've tried to blow it up, bur the worst that 
happens is that I have to bring some pro­
gram files back from across the nerwork. 
All rold, it's a great way to make more disk 
space without having ro reinstall software 
rhat thinks it is on the C drive. 

More on BigDisk another time. After 
they showed me the latest version, I rold 
rhem of my problems with Fireball. 

"I know just what's doing that," Steve 
said. "Windows 98 tries ro install new IDE 
drivers, but with some systems, it doesn 't 

CD Rewritable (CD-RW) drive, internal 
IDE Zip drive, and the other stuff that 
makes this such a complex (and valuable) 
system. Now I had two choices: pull the 
battery out and let the volatile BIOS set­
tings evaporate, or use the software Reset 
BIOS entry in the BIOS setting. (On some 
systems, there's a Reser BfOS jumper on 
the motherboard.) 

I chose the software route. Then I went 
inro Setup ro tell the BIOS that the primary 
IDE drive supporred a CD-ROM master 
and ro auromarically detect the slave; and 

do that properly and ends up altering your 
BfOS serrings. The only remedy is ro reset 
the sy rem BIOS." 

I had never heard of such a thing. Pro­
grams writing over the BIOS drivers? But 
he was right. 

l hauled Fireball ou t of rhe back room 
and reinscalled the CD-ROM drive, DPT 

SCSI RAID conrroller, Ricoh MedjaMasrer 

Discover the latest theory in web 

access to UNIX with TERM and 

TinyTERM v4.0 from Century 

Software. 

Users now hove access to 

mission critical legacy dato 

from any browser, anywhere. 

Remote users simply launch 

a browser, login to their 

UNIX application, and 

away they go. 

But there's more. Century 

also allows you to open o config­

urable emulation session inside a 

Word document or Excel spread­

sheet. Live sessions to UNIX 

data from within MS Office'M ­

what could be easier? 

Only Century helps you make 

the grade when it comes to UNIX 

access over the Web. We know 

comm. We know how to make 

you look smart. Ask us how. 

Visit the URL listed 

below our logo for a free e-cENTURY~SOFTWARE 
evaluation CD of our products 

www.censoft.com/byteand a chance at a beany that 

will make you look smart. tel. 801 -268 -3088 · lox. 801-268-2772 

WEB ACCESS TO UNIX, ASK US HOW 
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MCSE Certification 

' 

ISBN· 1 -56205-879-7 ISBN· 1 ·56205-831-2 ISBN-1 -56205·768 -5 
SAP· $49.99 SRP· $99.99 SRP- $69.99 

Te.i No.-70-59. 70-67, 70-87 Test No.-70-67. 70-68 . 70-73. 70-58 Tesl No.· 70-67 

~ ISBN-1-56205·770·7 
ISBN-1-56205-868· I : SRP· $49.99 
SAP- $49.99 : Tesl No.· 70-68 
TeSI No.-70-67. 70-68 , 7~58 . 70·63 

~ertification Solution~ for Everyone's Need~ 
0 Yes! Please rush me: 	_copies of MCSE Train ing Guide: Windows NT Server 4-$49.99 

_ copies of MCSE Training Guide: Windows NT Server 4 Enterprise- $49.99 
_copies of MCSE Training Guide: Core Exams- $1~9.99 

_ copies of MCSE TestPrep: Core Exams- $69.99 

_ copies of MCP+I Training Guide: lntemet Exams- 599.99 
_ copies of MCSE TestPrep Software: Core Exams- $49.99 

0 Check or credit card only 0 VlSA 0 AMEX 0 MC 0 DISCOVER 
Please add ttpplicable sales tax, plus $3.50 for U.S. postage & handling. 

FAX OR MAIL TO: 
The McGraw-Hill Bookstore 1221 Avenue of the Americas , New York, NY 10020 

• Order by phone in NY at 212-512-4100 
•or FAX this coupon to us at 212-512-4 105 
• or order from our website at www.bookstore.mcgraw-h ill.com 

all orders delivered within to days 

Account No._______ _ _ ______ ___ __ Exp.------ ­

NameH8U0 
Address 
City _ _ ____ ____ State _____ Zip ______ ___ _ _R1ders \ 

The 
McGraw-Hill 
Companies 

· k To Order: By Phone (212)512-4100: outside NY 1-800-352-3566
The McGraw-Hill Boo store or Fax to: (212)512-4105 •Major credit cards accepted 

lnlormation lor Today 's Professional Or Order trom the Bookstore Website at: 
1221 Avenus ol the Americas , New York . NY 10020 www. bookstore . mcgraw-hill. com 

Enter HotBYTEs No. 95 at http://www.byte.com/hotbytes/ 

http://www.byte.com/hotbytes
http:www.bookstore.mcgraw-hill.com
http:Exams-$49.99
http:Exams-599.99
http:Exams-$69.99
http:Exams-$1~9.99
http:Enterprise-$49.99
http:4-$49.99
http:SAP-$49.99
http:SRP-$69.99






www.byte.c:om
http:http://home.earthlink.net
mailto:jenyp@bix.com
http://www
http://www.bytc.com/hotbytrs
http:http://www.iomega.com
http:/{www.syqucstr:;om
http://w-.blizzard.eom
http:http://www.jewft.com
http:http://www.mijenix.com
http:http://-W.5)'lll&ntcc.com
http://www.sync:ronys.eom




http:WWW.CORPSYS.COM


http:ttttwrl.tl
http:reSU:.ci
http:Prais.af
http:ReltJ1t1sr-.ro
www.austin360.com/dell


http:www.rockco.com
mailto:trimapintl@earthlink.net
http:Web:www.tri-map.com
mailto:sales@map.co.uk


www.byle.com/hotbytes


http:WWW.CORPSVS.CO


http:WWW.ROSEL.COM


http:hnp://www.carcliffsw.com
http:www.cardiffsw.com
www.byte.com/holbylesl


www.byte.com/hotbytesl
http:www.memorybuyback.com


www.byte.cornlhorbytes
http:repe1nef/(onven.e1
http:www.scsipro.com


www.byte.com/hotbytes


http://www.byte.comthotbytes
http:www.hway.net
mailto:sales@aitcom.net
http:http://www.aitcom.net
http:www.yourcompany.com
http:Sc1up/$19.9S
http://www.byte.com/hotbytes


www.lcpacqalre.com.tw
http:http://www.videx.com
http:w"w.111'larlabs.com
http:1nfo~'1n,1arlabs.com
www.kila
http:http://www.zworfd.mm
mailto:miaoamps@3.S


Industrial Computers • Multimedia/CD-ROM 

·ti -. 

Network Hubs/Switches • Networking 

• AJJ PC bnrnds and operating 5)'5fem5 

• Flawless PC boofing and opeiafion 

• Mix PCs wiffi PS/ 2 and serial mouse pcm 
• High-resohmon video 
• T~PCcgbles 

•JQ.fii.l§tft+• 
<G·E•,pq1wn-. 
. ,,;,&'ddii:ff'> 

Call Today! 800·724-8090 x17 
RACK MOUNT TFT LCD DISPLAYS 

. 12.1" Achve Malrix color TFT display . Equivalent viewing of a 14" CRT 

. Drawer. Panel. & 1 rack un11 models . aoox600 resolulion, 262K colors 

RECORTEC 1 INC. Call for our Rack Mount PC 
1290 Lawrence Stal ion Road Product catalog 
Sun nyva le , California 94089·2220 1·88 ·RECORTEC 
Ph: 408·734-1 290 Fax:408-734·2140 http://www.recortec.com 

email: info@ recortec.com 

HotBytes No. 138 

Vertical 
lnteg ration 
is the answer! 

Call us and 
f ind o ut 

why! 

E n g ineeri n g • D es i g n • Fab r icat i o n 
1nd vg 1 ,.- 1;a1 ~C E=r""lclo$11.,..1t"es 

• 	 TOV'lle ,. PC E nc l osu ,-ee 
R ii£!.C l<('T")0 Ur"1t P C Enc• o~ur'&S 

• 	 R~ck S y s t ems 
• 	 Rackm o un t Ac c essories 
• 	 A iJC kmou""t Drive Enc/os u r-e s 

RedvnClen t N + 1 Load Shad,.,g
F'owEu· Systef"Y'ls 
lnd u s tr-ial PS2/ATX Po vv ei ,- Su p p il e s 

P hone: 1 600 256 0267 FAX: l 702 356 6361 
Em ail : lnfoblsllger.com lnternel: hllp ://www.srrger.com 
Poslii! t: 150 E. Oreg Streel "105 SpaO<s. Nev0d a 5943 ·1 

HotBytes No. 139 

132 BYH J ULY l99B 

~HCN~~ 
800-525-4727 800-&:1 2-6816 

See us nl COMDEX Canada, Taranto, July 8-10, Booth #7231 

~Raritan 

RESELLER INQUIRIES INVITED FULL YEAR WARRANTY 

HotBytes No. 136 

WHO SAYS?? 

"...LANWatch is just for DOS???? 

Introducing 

LANWatch32™ 
For Windows 95 and NT 4.0 

G P~£CISION9Ht-SSf/V~rk, Inc. 
Five Central Streel, Topsfie ld, MA 01983 
(978) 887-6570 (phone) http://www.guesswork.com 
(978) 887-6552 (fax) Emoil: info(i!lguesswork .com 

HotByte s No. 137 
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Software What's NewI  
2436 or 508-898-5000;  
http://www.dg.com.  
Enter HotBYTEs No. 986. 

Internet Telephones 

Reach Out  
and Touch a PC  

ONCE THE FREESPHCH ($99) CARD IS IN­
stal led and your phone is connect ­
ed to aPC,you can talk to someone 
over the Internet using astandard 
phone instead of talking through a 
PC's microphone and headset. ACS 
Innovation claims the audio qual­
ity is high, thanks to on-board DSP, 
which performs compression and 
AEC.The Pro version {$149) facili­
tates calls from local dynamic IP us­
ers to destination dynamic IP users 
(as well as fixed IP users). Follow­
ing a 2-second PSTN call from the 
local party to the destination par­
ty, either party can opt to transfer 
a call to the Internet. An Internet 
connection that's transparent to 
both parties is then established, 
application software is launched, 
and the parties are matched via 
a directory server. One party can 
"wake up" aremote PC to establish 
aconnection. Aversion for two lines 
sells for $199. 
Contact: ACS Innovatio11, 
Inc., Santa Clara, CA, 
408-566-0900; 
http://www.acscompro.com. 
Enter Hot8YTEs No. 1018. 

Networking 

Get a Handle on 
Emerging Standards 

TO ALLEVIATEANY TIE-UPS THE MULTIPLIC­
ity of protocols in use today can 
cause for ISPs, public carriers, and 
network administrators, lucent's 
PortMaster4 provides multiservice 
access concentration. Thus, when 
a switched call comes through a 
single phone number, the system 
determines the type of cal\-ISDN, 
ISDN data-over-voice, K56flex, or 
V.90 modem-and switches service 
on the port to appropriately han­
dle it. On asingle chassis, the Port-

w w.byt .com 

Master4supports up to 864 simul­
taneous ISDN or 56K connections, 
according to Lucent. Current sys­

tems can handle emerging xDSL 
and voice-over-IP standards. The 
cost is $519 per port. 
Contact: Lucent Technologies, 

Murray Hill, NJ, 888-582­
3688; http://www.lucent.com. 
Enter HotBYTEs No. 989. 

Storage 

New ROM Media 

IOPTICS' OROM ISA ROM OPTlCAL-STOR­
ag e technology with a 128-MB 
storage capacity in a removable 
data card. A hand-held reader for 
accessing data costs $200, and the 
cards are priced at under$3. loptics 
hopes to see OROM used to deploy 
data and applications to Windows 
CE and embedded devices. 

.' " .-.. ., 
Contact: !optics, Inc., 
Bellevue, WA, 425-468-2400; 
http:l/www.ioptics.com. 
Enter HotBYTEs No. 982. 

Everything You 
Need for DVD 

SoNY'S DDU220E/H DVD-ROM BUN­
dle ($349) reads CD- ROM, CD-Re­
cordable, and CD-Rewritable discs 
at a maximum speed of 32X. The 
DVD- ROM bundle includes the 
Realmagic DVD Hollywood Ill PCI 
MPEG-2 decoder card from Sigma 
Designs, driver software, an audio 
cable, and two DVD-ROM titles. The 
bundled Rea !magic DVD Hollywood 
Ill card allows the DVD-ROM out­
put to bypass the computer's video 
card for high-quality DVD output 
directly to a computer monitor. 
Contact: Sony Electronics, 
Park Ridge, NJ, 800-352-7669; 
http://www.sony.com/. 
Enter HotBYTEs No. 990. 

SOFTWARE 

The Web 

Universal Web 
Application Server 

WITH WALL DATA'S CYBERPRISE SERVER 
2.0 ($25,000), you can deliver con­
tent to employees, partners, and 
customers th rough aWeb browser. 
For use with NT,Cyberprise lets you 
manage user access, encryption, 
and channel delivery of content, so 
the appropriate people can access 
the right data, whether they're in ­
ternal or external to your organi­
zation. You can remotely admin­
ister your Cyberprise applications 
using a Web browser. With Cyber­
prise Host ($200 per co ncurrent 
user). which requ ires Cyberprise 
Server 2.0, you can extend access 
to avariety of mainframe, AS/4400, 
and Unix-based computers. 
Contact: Wall Data, btc., 
Kirkland, WA, 800-915-9255 
or425-814-9255; 
http://www.cyberprise.com . 
Enter HotBYTEs No. 994. 

Phone Service 
on the Web 

TRIN ET, THE INTERNET PROFESSIONALSER­
vices Division of lnterpath Com­
munications, offers a Voice But­
ton Service that lets businesses 
help potential customers in itiate 
a voice connection over standard 

phone Ii nes with the click of a 
button on aWeb site. Voice Button 
(from $2 50 per month) passes 
information from a Web-site user 
to a Web-site owner via software 
that res ides on the ISP's server. 
Customer-service representatives 
can then push Web pages direct­
ly to on-line users' screens. Cus ­
tomers have the choice of using 
either a second phone line or any 
commonly available voice-over-

IP appliration that carr ies phone 
calls over the Internet. 
Contact: TriNet Serllices, 
Cary, NC, 919-654-2247; 
in(o@trinet.com; 
http://www.trinet.com. 
Enter HotBYTEs No. 997. 

The Future of Mass 
Marketing 

THE ENLIVEN/CAPTURE SYSTEM ($4 PER 
lead generated) lets Web masters 
take advantage of the direct-mar­

,._...,
,.....,....--1·--·­

_ 

keting capabilities of the Web and 
permits advertisers to solicit and 
capture detailed information from 
end users from advertising banners 
on the Web. Potential customers 
can obtain information or make 
purchases through a banner with­
out having to go to other Websites, 
and the system supports encrypt­
ed point-of-sale programs with in 
the banner. 
Contact: Narratille 
Comm11nicatio11s Corp., 
Waltham, MA, 781-290-5300; 
in(o@narratille.com; 
http://www. narratille. com. 
Enter HotBYTEs No. 998. 

Easier Host-to-Web 
Access 

Wm-i HoSTVIEW SERVER 2.0 ($1995 PER 
NT server), Attach mate delivers ad­
vanced security and management 
features plus a server-based ap­
proach to its host access program. 
Version 2.0 ofthe program includes 
the Aventail VPN security engine, 
which provides authentication, en­
cryption. and a secure firewall for 
peo pie accessing mainframe data 
via the Internet or an intranet. The 
program also has an access-control 
and management console that you 
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What's New Softwa re 

can control from a Web browser. 

Access-control/management ca­

pabilities are also includ ed in the 

Extra Personal Client. 

Contact: Attachmate Corp., 

Bellevue, WA, 800-426-6283 
or 425-957-7764; 
support@attachmate.com: 

http://www.attachmate.com. 
Enter HotBYTEs No. 993. 

More-Econom ical 
Web Caching 

THE NtrSONIC INTERNtT ACCELERATOR IS 

a Windows 95 util ity that speeds 
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Coronado 
Price unavailable 
at press time 

Enter HotBYTEs 
No.1060. 

M~ Like- This. Clid!'tloen li::i 
~lih!i t1'i'-Ol".tMOA 

Lernout & Hauspie 
Burlington, MA 
868·537· 6668 

181 ·203-5336 

lruc : 781 ·238-0986 

sales@lhs.com 
http://www.lhs.com 

Coronado Unscrabbles the 
Web's Tower of Babel 

\ll\ / ith Lemoul &Hauspie's Coronado,you can use the Web as 
V V amultilingual knowledge base,albeit withsome translations 

made in broken English.The service, which was expected to become 
available in June,offers multilingual Internet search,summarization, 
and on·line machine translation. Coronado lets youentera term in 
any of its supported languages. The quel}' is translated and sent to 
Internet search resources in all supported languages. 

Based on aclient/servermodel,Coronado uses machine trans­
lation at its core. The service provides three levels of \ranslation : 
automatic, manual/automatic,and manual (i.e.,completely human 
translation). L&H promisesa 24·hour turnaround for manual lrans­
lations.The server does the automatic translation, manages trans· 
lation jobs,and maintains customer information.One query can be 
sent lo as many as 35 Internet search engines. 

We tested a Coronado beta using English and Spanish. We 
made aquery for a medical term in Spanish and received a pletho· 
ra of document hits in several languages. We found the accuracy 
of the translations to be quite high, although the service is not per­
fect: It declared that some Web pages were written in Spanish 
when they were inPortuguese.For more accurate translation,you'll 
need to use Coronado's manual translation service. 

Coronado translates from German, Spanish, and French into 
English and vice versa. Other languages under development include 
Japanese, Mandarin Chinese, Arabic, and Korean to and from En­
glish,and French to and from German. -Elana Arroyo 
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Web surfing by caching Web pages 
on your ha rd disk and keepi ng track 
of any changes made to a page 
si nee you last visited. Not a proxy, 

i t replaces your browse r's cache 

with its own and checks for new 

content and notifies you via a 

sound or pop-up notice if new con­
tent is detected. It checks only those 
graphics that are likely to change, 

and it guarantees that what you 're 
looking at is the most recent con­
tent. Web 3000 cla imsthis ca n re­

duce Internet traffic by up to BO 
perce nt. NetSonic is available now 

for free from Web 3000'sWeb site; 
aDeluxe version. to be availablelat­
er th is year, will have acceleration 

modes and prefetch settings. 
Contact: Web 3000, Inc., 
Redmond, WA, 425 -836-3000; 
http://www.webJ 000.com. 
Enter HotBYTEs No. 995. 

Programming 

Deploy COBOL 
on the Web 

ACUCORPHAS RELEASED THE AcuCOBOl­
GT 4.0 Developm ent Suite (from 

$3050). which includes AcuCOBOL­

GT. a 32-bit Web browser plug-in 
that gives COBOL applica tion users 
access to applica tions anddata over 

the Internet or an intranetvia pop­
ular Webbrowsers. The application 
is designed to allow COBOL pro­

grammers to develop applications 
entirely within the COBOL syntax 
that can be used on the Internet/ 
intranet. Using AcuCOBOL-GT, a 
COBOL programmer can embed ap­

plications on Web pages, eith er via 
a hyperlink or by using HTML The 
suite runs on Windows 95 and Win­
dows NT client machines inside a 
bundled Web browser. 
Contact: Acucorp, Inc., San 
Diego, CA, 800-262-6585 or 
619-689-4500; 
http://www.acucorp.com. 
Enter HotBYTEs No. 999. 

Enter Ho1BYTEs No. at http ://www.byte.com/hotbytesl 

Management 

Master Multiuser 
Windows 

LAKESIDE SOFTWARE'S SYSTRACK($1495 
per server) is designed to help you 

handle the myriad administration 
problems associated wi th operat­
ing Windows NT Termi nal Server, _... _ 

~~=:;;; - ,-­
,___... __ 

.,.1-f..1-.,..L -~ -----~--- .. -•• ...- ;; .. .. ... ..- .. - .. ...-­ ... -...- .. -
Citrix's Winframe, and Windows NT 
mu lticlient arch ilectures. The pack­
age tracks the applications in use, 
system resources, and users, and it 

alerts administrators abo ut any 
impending problems. SysTrackcre­
ates diagnostic reports foran ODBC 
database,showing resources used, 

the duration and cost of sessions 
(making it possible to bill users). and 
applications executed. It also alerts 

help-desk personnel to problems so 
they are prepared todeal with cal ls 

from disgruntled users. 

Contact: Lakeside Sonware, 
Inc., Waterford, Ml, 800-969­
7717 or 248-738-1138; 
sales@LakesideSofrware.com; 
http://www.LakesideSofrware 
.com. 
Enter HotBYTEs No. 1001. 

Development 

Ship.Applicat ions 
on Time 

CENTERLINE'S NEW APPllCATIO DEUVERY­

managementsystem, called Acqua, 
he lps yo u determ in e a softwa re 
project's current status and impor­

ta nt tasks that need to be com­
pleted. Acqua's ($2000 to $4000 
per participant) distibuted data col­
lectors, which are availablefor tools 

suchas Microsoft Pro)ect, Word, ln­
tersolv PVCS/Tracker, Mercury Win­
Ru nner, nuMega BoundsChecker. 
several Centerline tools, and oth­

http://www.LakesideSofrware
mailto:sales@LakesideSofrware.com
http://www.byte.com/hotbytesl
http:http://www.acucorp.com
http:http://www.attachmate.com
mailto:support@attachmate.com


Software What's New 

er products, gather data that's al­ meeting dead lines, alerts. and so 

ready generated by the tools as forth. Participants can view the lat­


developers use them. The data is est status of aproject through their 

collected and sent to the Acqua Web browsers. 

Application Server, which analyzes Contact: Centerline Software, 


it to gene rate probabilities for Cambridge, MA, 617-498­

......
oftware Upaate 

GroupWisc 5.5 improves its capabilities as both a universal inbox 
for all your desktop communications and a collaborations tool, with 
upgraded Internet addressing, calendaring,anddocument-manage ­
ment fea tures. Using Novell 's NOS arch itecture, GroupWise keeps 
tabs on other GroupWise users, intell igently routing messages so 
that users don't have to manually update their address databases. 
Version 5.5 expands the calendar options for coordinating meet­
ings: indexes all e- mail, documents, tasks, and scheduling on asys­
tem for qu ick searches; and offers access to all documents stored 
on the network. Pricing has not been set. but It's expected to be close 
to that of version 5.2, which costs $718 for five users. 
Contact: N ovell, Inc., Provo, ITT. 800-453 -1267 or 
801-861-7000; http://www.novell.com. 
Enter HotBYTEs No. 1004. 

The Wisc Installation System 6.0 ($299), adistribu tion and deploy­
ment tool for Windows applications, Includes a number of new 
fea tures for easier installation of 16- and 32-bit appl ications. It can 
read Mu lti-String reg istry changes, supports more scripting -lan­
guage code settings, and has improved speed for uninstal l proce­
dures.New functions in the Enterprise Edition ($699) include an in­
tegrated si ngle-step debugger, the ability to create CD- ROMs, and 
sup ort for frequently used scripting-command lists. 
Contact: Wise Solut ions, Inc. , Canton, Ml , 734-981-4970; 
info @111isesolutions.com; http://ww w.wisesolutio11s.com. 
Enter HotBYTEs No. 1005. 

Citrix, whose software helped pioneer Windows-based terminals, 
has moved its ICA Embedded Client to the Windows CE OS. Mov­
ing this standard to Windows CE wil l let wirelesshand-held devices 
connect to application servers, as well as provide Windows-based 
terminals with a lightweight OS. Citrix plans to deliver ICA (price un ­
available at press time) on five Windows CE platforms-Mips, SH3, 
x86-compatible, ARM, and PowerPC processors. 
Contact: Citrix Systems, Inc., Fort Lauderdale, FL, 
954-267-3000; http://ww111.citrix.com. 
Enter HotBYTEs No. 1006. 

Norton Mobile Essent ials ($79.95) is, as the name implies, asuite of 
u ti Ii ties for your mobiI e com put er. like Sy ma ntec's Norton Util it ies for 
the desktop PC, it ch eeks for vi ruses,au to ma tic allysaves andrecovers 
files, and performs system diagnostics. Of cou rse, it has a host of 
functions 'ust for mobile computing, and it adjusts settings so that 
you can log on in foreign countries. The software alsoworks to resolve 
connection problems, defends the system against trauma associated 
with rough handling, and keeps track ofyour travel information. 
Contact: Symantec Corp., Cupertino, CA, 800-441 -7234 

or 541-334-6054; http://www.symantec.com. 
Enter HotBYTEs No. 1007. 

,,vww.bytP com 

3000; info@centerline.com; 
http://www.centerline.com. 
Enter HotBYTEs No. 996. 

Analysis 

It's Your 

Database Calling ... 


MICR05lRAIEG(S 055 BROADCASTER 

send users text or numeric mes­
sages. alarms. or warnings from a 
corporate database via pager, e­
mail, fax, or mobile phone.When a 
user-de fined event happens. such 
as a sharp decline in inventory, a 
message is sent to the appropriate 

persons through the medium of 
their choice. DSS Broadcaster runs 
on Windows NT: pricing starts at 
$50,000. 
Contact: MicroStrategy, 
Vienna, VA, 703-848-8600; 
http:/lwww.strategy.com/. 
Enter HotBYTEs No. 992. 

Video Editing 

Editing for 
Everyday Use 

PINNACLE SYSTEMS' STUDIO 400 15 A 

video-edi ting application with a 
g raphica I interface and ati me-line 
storyboard view for each scene.You 
can superimpose titles or graphics 
over the video scenes and auto­
matically generate a soundtrack 
to match the video. The program 
($199) has a voice-over recorder 
for creating a synchronized narra­
tion while you watch the clips. The 
Studio 400system also has aSmart­
C;ipture feature that outputs full ­
resolu tion videotapes and requ ires 
only 150 MB for 1 hour of record­
ed film. The system outputs digital 
movies for video e-mail, Internet, 

or multimedia use. The tutoria Iand 
on-line help include a video-edit­
ing tutor ial. 
Contact: Pinnade Systems, 
Inc., Mountain View, CA, 
650-526-1600; http;//www 
.pinnaclesys. com. 

Enter HotBYTEs No. 1000 . 

Graphics 

More Power 
for 3- D Graphics 

TOG l'THER WllH THE OXYGEN 30 GRAPH ­

ics accelerators, Dynamic Pictures' 
PowerThre ads Oxygen 3.0 drivers 
are geared to harnessthe power of 
amultiprocessor PC. Even if you run 
a program wri tten to address only 
one CPU, PowerTh reads' multi ­
threaded technology distri butes 
processi ng requirements across 
mul tiple Intel CPUs. The Oxygen 
drivers cost $99 each. 
Contact: Dynamic Pictures, Inc., 
Santa Clara, CA, 408-327-9000; 
http://www.dynamicpictures 
.com. 
Enter HotBYTEs No. 1003. 

Illustration 

A Blast from the Past 

POPULAR OLD APPLICATI ONS ARE OITTN TH E 

victims of bloat; more and more fea­
tures are added over the years until 
the application becomes unfamil ­
iar to longtime users. MetaCreations 
has taken the unusual step of de­
featuring its Painter drawing tool. 
keeping what it considers essential 
features from a11 previous versions. 
and released a new version, called 
Pa inter Classic, for $99. The new ap­
plicat ion is designed to make it easy 
to get down to the business ofdraw­
ing on your PC. It offers a shorter 
learning curve for new users and 
presents a familiar interface for 
longtime users who prefer the orig­
inal. sim pler release of Painter. 
Contac t: MetaCreat ions 

Corp., Scotts Valley, CA, 

408-4 3 0-4000; 

http://www.metacreations.com. 

Enter HotBYTEs No. 991 . 
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~owthneth~e=m~e~ls:s~-r:ni-
1ng Loco· 
Mouse. So, 
the company 
has on·call 

Advances and Retreats 
in Computing 

cover "Ho w to Tol erate 

encourage their people to learn about 
N owadays, most orga nizations 

Intolerable Employees." 

tole ra nce. The providi ng of classes, Ou r prices are un rea­

seminars, and workshops on tolerance sonab le , and th is ma kes 

has blossomed into a major industry. our se minars and worksho ps 

We are entering th is lucrative fi eld. very pop ular wi t h the exe cutives 
who hire us. We are st rain­

ing to keep up with the 

demand. 

In the next few months, TOLERANCE 

puter mouse on earth. It has no exter- your hand and squeeze it into a com­
nal wires to connect it to the comput- fortable shape. Inside the Loco· ..& 'c; 

~:~:~:!~:~~~;~i~~d a"f/rollerbn~occMouse is a s@ogle·ilr lfWJ in m;p ~O"

T he computer mouse, use· 
fut and ubiquitous though 

it is, has well-documented 
problems, which we need not 
rehash here. A better mouse is 
upon us. The LocoMouse™, 

produced by the LocoMouse 
Company, is by far the most 

accurate, least cumbersome com- like a little lump of goo. You hold it in 

vis·a ·vis the tracking 
surface. Indeed, it 
needs no tracking sur­
face at all. Behold the advent of the vir­
tual mouse pad. 

The LocoMouse is a technological 
blend of the mouse and the Global 
Positioning System. The satellite· 
based GPS now geo-locates every· 
thing from ships at sea to golf carts Ing, ; ou can use your PCto query 
on the back nine. Upcoming the GPS and instantly determine 
improvements will let the GPS where your mouse is. 
locate objects to within .000001 • The company recognizes that 
centimeter accuracy. The hum· many people never learned to 
ble mouse will be among use GUI keyboard equiva­
the first to use the new, lentsinsteadofmousedicks. 

literally pinpoint, pre· Those users will need a mouse 

cision technology. to communicate with their com· 

The LocoMouse looks puter to instruct the computer to 

we wil l intro duce t hese 

Th ree months ago, we be gan Spe c s semi na rs for marke t ing 
marketi ng a se ries of semi- professionals : "Teachi ng 

na rs/workshops about to /er­
ance. Desig ned specifical ly for 

the hig h- tech envi ronment, our morn ingsessions 
teach "How to To lerate Intolera ble Co workers." 

Afternoons are for "How to Tolera te Intolerable 

Managers." Weekend sessio ns, for managers only, 

transmitter. As you move the mouse, 
GPS satellites track Its location. 

The LocoMouse Company is a pio· 
neer not just in technology but in cus­
tomer service, too: You will never ose 
your mouse. If ¥0.Ur. mouse 'i's miss· 

Custome rs How to Toler­
ate Into lerable Pricing" and "Teach ­

ing Customers How to Tolerate Intolerable Qua/­
ity." Down the line, we wi ll also offer books, films, 

and multimedia versions- as many of them as the 

market will tolerate. 

~ J>ads 


temporarily plug in a mechanical 
mouse. 

If a technician falls to appear with· 
in 96 hours of your telephone call, the 
company guar· 
an tees that it will Marc Abrahams is the editor 
go out of busi· of the Annals of Improbable 
ness. The com· Research. Youcan e-mailhim 
fort you get from at marca@im prob.com, or 
this pol icy is visit www.improb.com. 
indescribable. 
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The war is over and a new era is dawning - the era of 

the powerful and affordable notebook. The proof? The 

industry experts at PC Magazine have just designated 

our rich ly configured Dell ~ lnspiron'" 3200 D266XT the 

best value notebook with their Editors' Choice Award, 

noting, "The lnspiron proves you don't have to break 

the bank to buy the latest in notebook technology." In fact. they ca lled it "an outstand ing 

bargain" that "doesn't cut back on any key components." Aher all. it features Intel's fastest 

mobile Pentium·' II processor, running at 266MHz. along with BOMB 

of SDRAM and a 24X Max CD-ROM for full multimedia capab il ities. 

All for under $3000. Who says you have to take a hit when buying a 

cutting-edge notebook? Give us aca ll or vis it our website. And order 

your share of the peace dividend today 

* 13.3" XGA Active Matrix TFT 
Display 

*BOMB SORAM Memory 
• 512K8 L2 Pipeline Burst Cache 

* 4GB Ultra AJA Hard Drive 
• Modular 24X Max" Variable CD-ROM 

Drive 

• Modular 3.5" Floppy Disk Drive 
• 128-bit Graphics Accelerarnr 
• ZoomVideo and USB Pons 
* Slereo Speakers with JD 

Surround Sound and Yamaha 
Software Wavetable 

• Smart Lithium Ion Battery 
• Cardbus Ready/Fast IRl .1 

* MS'" Office 97 Small Business 
Edition 

• MS Windows" 95/MS Internet 
Explorer 

*FREE MS Windows 98 Upgrade 
Packet ~ 

• 6.9 Pounds*/Touchpad 
• Ex tendable 1-Year Limited Warranty' 

TO ORDER TOLL-FREE 

800-241-5862 

j TO ORDER ONLINE 24 HRS./DAY J 

www. deII. co m/buyde11 
Mon-Fri 7am·9pmCT• Sat IOam·6pm CT 


Sun12pm-5pm CT• In Canada!' call B00-233- l 5Bg 

GSA Conuact #GS·35F·407\lD 


[ Keycode 101332 [ 



I 

SOFTWARE OPTIONS 
for Dell Dimension Systems 

Microsoh"' Office 97 Small 

Business Edition iricludes: 

• Word 97 
• Excel 97 
• Publisher 97 
• Outlook 
• Small Business financial Mgr. 97 
• Automap Streets Plus 
• Or upgrade to MS Office 97 


Professional. add $199. 


Microsoft Home Essentials 98 
iri cludes: 
• Word 97 
• Ellcarta 98 Encyc loped ia 
• Money 98 
• Works 4.5 
• Greetings Workshop 2 0 

I • Puzzle Col lection 

· Sohware Upgrades: 
• Ouicken Deluxe 98. add $62. 

Common features: + Modular 3.5' Floppy Disk Drive + 512KB L2 Pipe line Burst Cache • 12B-bit Graph ics Accelerator • Zoom Video and USB Pons • Ste1eo Speake rs 
with 3D Surround Sound and Ya ma ha So ftware Wavetablc • Smart Lith ium Ion Battery • Cardbus Ready/Fast IR1 .1 • MS Wi ndows 95 + FREE MS Windows 98 
Upgrade Packet' • MS Internet Explorer • Touch pad • Ex tend able 1-Year Li mited Warranty' 

NEW DEll INSPIRON 3200 D2&6XT NEW DELL INSPIRON 321111 D266XT NEW DEll INSPIRON 321111 D233XT DEll INSPIRON 3000 M233ST 
266MHz PENTIUM UPROCESSOR 266MHz PENTIUM II PROCESSOR 233MHz PENTIUM II PROCESSOR 233MHzPENTIUM PROCESSOR 
FEATURING MMX TECHNOLOGY FEATURING MMX TECHNOLOGY FEATURING MMX TECHNOLOGY WITH MMX TECHNOLOGY 

Common features listed above plus: Cornman features listed above ol us: 

• 13.3" XGA Ac tive Matrix TFT Display • 13.3' XGA Active Matrix TFT Display 

• 96MB SDR AM Memory • 54MB SDRAM Memory 
• NEW 6.4GB Ultra ATA Haid Drive • 4GB Ultra ATA Hard Drive 
• NEW Modular 2X DVD-ROM Drive • Modular 24X Max'" Var iab le 

and MPEG-2 Decoder Card CD-ROM Dnve 

• Ny lon Carrying Case • 56K Capab le" K-Flex Modem 

• Second l ithium Ion Battery • Leather Ca rry ing Case 

• MS Office 97 Small Business Ed ition • MS Offa:e 97 Small Bus iness Edit ion 

• 6.98 Pou nds' • 6.9 Pou nds * 
* Upgrade w 144M8 SDRAM. add $149. * Upgrade tu 96MB SDRAM. add $99. 
* 56K Capable" K-Flex Modem. add$199 

$3799 
Business Lease' · $140/Mo.. 36 Mos. 
Order Cade #89060 t 

$3199 
Business Lease~ $118/Mo.. 36 Mos. 
Order Code #890607 

Common features listed above plus: 

• 13.3" XGA Active Matrix TFT Display 

• 64MB SD RAM Memory 
• 4GB Ultra ATA Hard Drive 
• Modular 24X Max " Variable 

CD-ROM Drive 
• MS Office 97 Sm al I Business Edition 

• 6.9 Pounds• 
* Upgrade 10 BOMB SDRAM. add $49. 
* Upgrade la a NEW6.4GB Ultra ATA 

Hard Drive. add $299 

$2699 
Business Lease' · $102/Mo.. 36 Mos. 
Order Code 1890617 

Common features listed above plus: 
• 12.1" SVGA Active Matrix TFT Display 

• 32MB SDRAM Memory 
• 3.2GB Ul tra ATA Hard Drive 
• Modular 24X Max" Variable 

CD -ROM Dri ve 

• MS Office 97 Sma l I Business Ed ition 
• 6 4 Pounds' 

* Upgrade to 64MB SDRAM. add $99. 
* Upgrade 10 a4GB Ul1ra ATA Hard 

Drive. add $99. 
* 56KCapabJe·• x?Modem. add$149. 

Business Lease•: $83/Mo .. 35 Mos. 
Order Code 1890623 

Common features: • 512KB Integ rated L2 ECC Cach e• Integra ted Ultra2/Wide and Ultra/Narrow SCS I Co ntrollers• 24X 
Ma~! Variable SCSI CD-RO M Dri ve • HP OpenView~ NNM Special Ed ition • 3 External 5.25" Drive Bays plus Ded ica ted 3.5" 
Floppy Drive Bay • Intel• Pro/1 OOB PCI Ethernet Adapter • 6 Expa nsion Slots: 4 PCI. 2 PCl/ISA 

DEll POWEREDGE 2300 SERVER DELL POWEREDGE 2300 SERVER DEll POWEREDGE 2300 SERVER 
NEW350MHz PENTIUM II PROCESSOR NEW 400MHzPENTIUM II PROCESSOR NEW 333MHzPENTIUM II PROCESSOR 
(DUAL PROCESSOAJRAlD CAPABLE) IDUAL PROCESSOR/RAID CAPABLE) (DUAL PROCESSOR/RAID CAPABU::J 

Common features listed above plus: 
• 128MB lOOMHz ECC SDRAM 

• 3x4GB Ultra2/Wide Hot-Swap 
Hard Drives 

• PowerEdge Expandable RAID 
Controller 

• Internal Hard Drive Bays to Support 
4 -1. 6" or 6-1" Drives 

• 3-Yea r NBD On-site' Service 
• 7x24 Ded ica ted Server Hardware 

Techn ical Telephone Support 

$6399 
Business Le<1se•: $232/Mo., 36 Mos. 
Order Code 125060 I 

Common fsatures listed above plus: Common features listed above plus: 

• 64MB 100MHz ECC SDRAM • 64MB ECC SDRAM 

• 9GB UI tra2/Wide Hard Drive IHot­ • 4GB Ul1ra2/Wide Hard Drive (Hot-
Swap Optional) Swap Optiona I) 

• Microsoft Windows NT Ser;er 4.0 • Internal Hard Drive Bays to Support 
(10 Client Access licenses) 4· 1.6'' or 6-1· Drives 

• Internal Hard Drive Bays to Support • 3-Year NBD On -site·' Service 
4-1.6" or 6-1" Drives • 7x24 Dedicated Server Hardware 

• 3· Year NBD On -s ite• SeMce Technical Telephone Support 
• 7x24 Dedicated Server Hardware * Adda33JMHz Penlium IIProcessor. 

Techn ical Telep hone Su pport $1099. 

$4999 $3299 
Bus iness Lease•: $184/Mo . 36 Mos . Business Lease• $12 1/Mo.• 36 Mos. 
Order Cade #250603 Order Code #250604 

ece ive featured configuration and pricing. 
~~~~~~~~~~----. 

TO ORDER TOLL-FREEs LP .. an 
ACCE SS SPECIAL PROMOTIONS•nonlhly ORDERI above DESIGN YO UR IDEALCOMPUTER 800-241·5862ary Oor ONLINE Moo-Fri 7am-9pm CT• Sal 10am-6pm CT 

hipping CH ECK THE STATUS OF YOUR ORDER24HOURS I__ -- T.Q_ !~l>~R ONLINE I Sun 12prn·5pm CT · In Canada: call 800-233- 1589. quired; 

; subje<:t ADAY ACCESS 24 HR ONLINE TECHSUPPO RT 
 GSACon tract iGS-35F-40760 

www.de1 1. com/buydell IKeycode #01333 I 



Common featu res: • Mini -Tower Model • 512KB Integrated L2 Cache • 3.s· Floppy Disk Drive • Two USB Ports • MS• Office 97 Small Business Edition plus 
Bookshe lf 98 • McAfee VirusScan • MS Windows' 95 • FREE MS Windows 98 Upgrade Packet'' • MS Internet Explorer 4.0 • Dell • Du ie tKey- Keyboard 
• MS lntell iMouse• • 3-Year Lim ited Warranty' 1-Year On-site· Service Lifetime Toll-free Hardware Phone Support Upgrades: • HP·' DeskJet · 890Cse. add $399 

NEW DEU DIMENSION XPS R400 NEW DEU DIMENSION XPS R400 NEW DEU DIMENSION XPS R350 DEU DIMENSION XPS 0266 
400MHz PENTIUM II PROCESSOR 400MHz PENTIUM II PROCESSOR 350MHz PENTIUM II PROCESSOR 266MHz PENTIUM II PROCESSOR 
FEATURING MMX'" TECHNOLOGY FEATURING MMX TECHNOLOGY FEATURING MMX TECHNOLOGY FEATURING MMX TECHN OLOGY 

Com mon features listed above plus: Common fea tures listed above plus: Co mm on fea tures listed above plus: Common features listed above plus: 

• t28MB 100MH1 SDRAM Memory • 128MB l OOMHz SDRAM Memory • 64MB lOOMH zSDRAM Memory • 32MB SDRA M Memory 

• 16.8 GB Ult ra ATA Hard Drive (9.5ms l • NEW 11.5GB Ultra ATA Hard • 8 4G B Ultra ATA Hard Drive (9.5ms l • 4.3GB Ultra ATA Hard Drive (9 5ms) 

• 1600HS 21" (19 a· vis, .25dp. 1600 x Drive (9.5ms) • 1000LS 17" ( 15 g• vis) Monitor • BOO LS 15" (13.7" vis) Monitor 
1200 max. res.) Trinitron" Monitor • 1200HS 19" (17.9" vis, .26dp) Monitor • Diamon d 8M8 3D AGP Video Card • STB nVidia 4MB 3D AGP Video Ca rd 

• Diamo nd 8MB 3D AG PVi deo Card • STB nVidia 4MB 30 AGP Video Ca rd • 32X Max' Va ri able CD·RDM Drive • 32X Max' Vari;ible CD-R OM Drive 
• 32X Max' Variable CO-ROM Drive • 2X DVD-ROM Drive and Decoder Card • Iomega Zip 100MB Intern al Drive • Yamaha Wavetab le Sound 
• Turtle Beach Montego A30 Sound Card • Crysta l Wavetable Sound • 3Co m3C905 BFast Etherlink XL • Allee Lansing ACS-90 Speakers 
• ACS-295 Speake rs with Subwoofer • Al tee La nsing ACS-90 Speakers 10/100 PCI NIC * Upgrade ro 64MB SDRAM, add $79. 
• Iomega Zip IOOMB Internal Drive * Upgrade to a 16.BGB Ulrra ATA *Upgrade to 128MB 100MHz SDRAM *Upgrade wan 8.4GB U/traATA Hard 
• 3Com" 3C9058 Fast Etherlink"' Xl Hard Drive (9.5ms), add $229. add$159. Drive {9.Sms), add $89. 

10/100 PCI NIC 

$3699 1 S2899 $2199 $1499 
Business Lease• $136/Mo.. 36 Mos. IBusiness Lease•: $83/Mo., 36 Mos. 

Order Code #590603 

Common features: • Min i-Tower Model • 512KB Integ rated L2 Cache • 56K Capable·" U.S.R. x2 Data/Fax WinModem • 3.5" Floppy Disk Drive • Two USB Pons • MS 
Home Essentials 98 with Money 98 • McAfee VirusScan • MS Windows 95 • FREE MS Windows 98 Upgrade Packet ' • MS Internet Explorer 4. 0 • MS ln telliMouse 
• 3-Year Limited Warranty1 • 1-Year On-site• Service Upgrades: • 3· Year On-site• Service. add $99 • HP ScanJet 51 OOCse Scanner. add $299 

NEW DEU DIMENSION XPS R400 NEW DELL DIMENSION XPS R400 NEW DEU DIMENSION XPS R350 DEU DIMENSION XPS D266 
400MHz PENTIUM II PROCESSOR 400MHz PENTIUM II PROCESSOR 350MHz PENTIUM II PROCESSOR Z66MHz PENTIUM II PROCESSOR 
FEATURING MMX TECHNOLOGY FEATURING MMX TECHNOLOGY FEATURING MMX TECHNOLOGY FEATUR ING MMX TECHNOLOGY 

Common features Iisled above plus: Common features listed above plus: Common features listed above plus:Cornman leatures listed above plus 
• 128MB 1OOMHz SDRAM Memory • 64MB 1OOMHz SORAM Memory • 64M8 SDRAM Memory• 128MB 1DOM Hz SD RAM Memory 
• l I .5GB Ultra ATA Hard Drive (9.5msl • 8.4GB Ultra ATA Hard Drive (9 5msJ • 5.lGB Ultra ATA Hard Drive (9 Sms)• 15.8GB Ultra ATA Hard Drive (9.5ms] 
• 1200HS 19" (17.9" vis . . 26dp) Monitor • 1OOOLS 17" (15.9" vis) Monitor • lOOOLS 17" (15.9" vis) Monitor• 1600HS 21" (19.B" vis, 25dp. 1600 x 

1200 max. res .) Trini tron Monitor • Diamond BMB 30 AGP Video Card • STB nVidia 4MB 30 AGP Video Card • STB nVidia 4MB 30 AGP Video Card 
• STB nVid ia 4MB 3D AGP Video Card • 2X DVD-ROM Drive and Decoder Card • 32X Max' Variable CO-ROM Drive• 32X Max• Variab le CD-ROM Drive 
• 2X DVD-ROM Drive and Decoder Card • Turtle Beach Montego A30 Sound Card • Turt le Beach Monlego A3D Sound Card • Yamaha Wavetable Sound 
• Turtle Beach Montego A3D Sound Card • ACS-495 Fu ll Dolby Surround Sound • ACS·295 Speakers with Subwoofer • Altec Lansing ACS-90 Speakers 
• ACS-495 Full Dolby Surround Sound Speakers with Subwoofer • Iomega Zip lOOMB Internal Drive • Dell OuietKey Keyboard 

Speakers with Subwoofer • Iomega Zip 1 OOMB Internal Drive • Dell Comfort Key Keyboard * Upgrade to ·12BMB IOOMHz SDRAM. 
• lomega Zip lOOM B In lernal 0 rive • Dell Comfort Kev Keyboard * Upgrade to a IOOOHS 17" (15.0" vis. add$159. 
• Dell OuietKey Keyboard .26dp) Trinitron Monilor, add $159. 

$2399 $1699 
Personal Lease': $141/Mo , 36 Mos' Personal Lease·: $11 2/Mo., 36 Mos. Personal Lease· $90/Mo.. 36 Mos. Personal Lease·: $64/Mo.. 36 Mos. 
Order Code 1500618 01der Code #500617 Order Code i500G 15 Order Code 1500615 
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With PC component prices dropping throughout the 

industry, now is the time to make your budget go 

further. And with the introduction of Intel's newest 

processors. you'll also be increasing your productivity 

Just take a look at our new Dell Dimension~ XPS R400. 

Featuring the Inte l" 400MHz Pentium~ II processor with a lOOMHz systembus. an 11 .5GB 

hard drive and 128MB of high-speed lOOMHz SDRAM - this is the kind of cutting-edge 

hardware that better protects your desktop investment. (Which, 

you'll be pleased to discover, is featured here at a mere $2499­

mak ing it one of the most affordable. high-end systems around.) 

So give us a call or visit our website. Ifs not only about working 

faster. It's about working smarter. 

* 11.SGB Ultra ATA Haid Drive (9.5msl 
• 1OOOLS 17" (15 g- vis) Monitor 

* Diamond Permedie 2 BMB JD AGP 
Video Card 

• 32X Max" Variable CD-ROM Drive 
• Crystal Wavetable Sound 

• Altec Lansing ACS-90 Speakers 
• Microsoft"' Office 97 Small Business 

Edition plus Bookshelf 98 
• McAfee VirusScan 

• Microsoft Windows"' 95 and Internet 
Explorer 4.0 

*FREE Microsoft Windows 98 
Upgrade Packet' 

• Del l"' Qu ietKey" Keyboard 

• MS"' lntelliMouse" 
• 3· Year Limited Warranty, 
• 1·Year On-s i te~ Service 

* Upgrade to aNEW 15.BGB Ultra ATA 
Hard Drive (9.Sms). add $229. 

* 56K Capable· · u.SR. x2 Data/Fax 
WinModem, add $49. 

$2499 
Business Lease0: $95/Mo.. 36 Mos. 

TO ORDER TOLL-FREE 

800-241·5862 

/ TO ORDER ONLINE 24 HRS./DAY J 

www.del l.com/buydell 
Mon-Fri ·1am·9pm CT · Sat 1 Oam-tipm CT 


Sun 12pm-5pm CT • In Canada!' call 800·233-1589 

GSA Contrac1 #GS-35f-4075D 


IKeycode #01331 J 
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