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systems simultaneously. Multia can easily run PC, UNIX• and host applications (Digital's, IBM's, 

anybody's) side by side and share data among them. In a poof, barriers that have constrained 

businesses for years just evaporated. 

And finalist for Best System was Digital's AlphaServd" 2100 4/275. You decide why. Was it for 

being fastest in its class? Was it for costing 40% less than slower servers from our competition? Was 

it for having a 3-year warranty with 1-day service (as opposed to their 1-year warranties with up to 

3-day service)? Or all of the above? 

Anyway, thanks to the editors of BYTE and everyone else who came to see us at COMDEX. 

We like you, too. 

We also like the folks at AIM Technology. They give out UNIX EXPO's Hot Iron Awards, 

which are based strictly on unbiased performance tests. This fall, Digital workstations and servers 

earned an unheard-of 10 out of 16. 

Maybe all these experts are trying to tell you something. For more information, call your local 

Digital sales office or reach us via our Internet address: moreinfo@digital.com. 













Ir seems impo sible to find a hard drive that's large 

enough to fir your storage needs today. That XL hard drive 

you just bought is now ful l. 

Introd ucing a so lution that's large enough to solve any 

storage prob lem ... the Sierra 1.3 G igabyte rewritable 

magneto-optical hard drive. It has the speed of a hard 

drive with an infinite capacity. So every time you fi ll up 

an optica l disk, ju t add another one. 

You can store online data, secondary data or even 

backup your file on your Sierra optical drive. It will never 

let you down. Optical is the most reliable storage device 

ava ilable. You can erase and write over four million times 

on optical media that ha a shelflife of over 30 years. Save 

XL amounts of money over magnetic media which costs 

All Trndcmil rks and Rcgisrcrcd Tradcm:.irks of Their Res-pectivc Owner). 

about $ 1.50 per megabyte, as compared to optical which 

costs only 15¢ per megabyte. Perfect for applications that 

demand XL amounts of data such as graphics, prepress, 

imaging, networking, digital audio and video, multimedia, 

and any other data intensive app lications. 

So the next time you're shopping for that XL hard 

drive ... just keep the one you have and buy someth ing 

that you will never outgrow ... the Sierra l.3GBTM. To 

order or for a local reseller call : 
800-553-7070 

PINNACLE &1cRo 
T H E 0 P T I C A L S T 0 R A G E C 0 M P A N Y ' 

International Tel. 714-727-3300 U.S. Fax 714-727-1913 

Circle 108 on Inquiry Card (RESELLERS: 109) . 
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indows NT. 

Prepare 

· to meet 
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server. 







Introducing the Phaser"'540 color laser printer, 
the first desktop laser to print with photographic qual ity. It uses our 
continuous tone technology to produce prints unequaled by any half›
tone color laser- that is, by any other desktop color laser. Imagine how 
polished your business charts wiU be at 600 dpi !And how easily they 
will print at nearly 4 pages per minute in fu ll color. Naturally the 

Phaser 540 prints on your letterhead in elegant color or precision black. �
And features Adobe"’PostScript ’MLevel 2 and Pantone’s certified color. �
It networks to support any computers you �
choose. And it ’s from Tektronix, a Fortune 500 �
leader, where quality in workgroup color la...ers �
passes the skin test with flying colors. �

Free output sample, callTektronix 800-835-6100, Ext. 1053.
' 199.t Tek tron ix. Inc. All rights reserved. /Circle 122 on Inquiry Card. 



why do so many 

realtime developers like 
working with QNX? 

POSIX Outside, 
r@Nluki@Q 1ns ide 

If you know the UNIX® OS, 
you know the API and utilities 
of QNX or any POSIX OS. 
But when it comes to perfor­
mance, you can't 
judge a POSIX OS 
by its cover - they're 
all supposed to look 
alike. Check out QNX's 
numbers (e.g. 5 µsec 
per context switch on 
an 80486). 

IE'®lflll Down, Up, Out I 
QNX's modular architecture 
lets you scale down the OS 
to fit on a tiny ROM-based 
platform. Or scale it up to 
drive a resource-rich worksta­
tion equipped with X and 
TCP/IP. 
Or scale it out to build a vast 

network running hundreds 
of CPUs. You can even 
"hot-swap" OS modules 
(filesystems, device 
drivers, system processes) 
on the fly at run time! 

!Tools for b#WJ,il 
You'll like the tighter, 
faster code you get with 
the Watcom CIC++ 
optimizing compiler. 

You'll also like our distributed 
debugger, profiler, trace analy­
sis tools, code-generating 
GUI builder - they're all 
engineered to save you time. 

ILet's Talk f@l,f,Jl,J,)i l 
If your realtime apps call for 
a proven, high-performance 
OS, call us. And ask all the 
detailed technical questions 
you can think of. After all, 

QNX is made by 
programmers for 
programmers. 























language capab le of tack ling 
almost any task. from casual 
freewa re to commercial soft­
ware. The underlying language 
is Object Pascal, a descendant 
of Turbo Pasca l, which revo­
lutioni zed DOS development 
in the 1980s and launched Bor­
land. The compiler generates 
fa st-running stand-a lone exe­
cutable files , as well as DLLs 
that are callable from C++, VB, 
d Base , Paradox, and other 
tools. 

Delphi 's front end is a vi­
sual interface that closely re­
sembles VB. You create a user 
interface by drawi ng buttons, 
li stboxes, text windows, menus, 
and other controls on a fo rm . 
An object inspector lets you set 
the controls' properties and de­
fine the events they ' ll respond 
to. When you define an event. 
Delphi automatically creates a 
hollow procedure in a separate 
code window, ready fo r you to 
plug in your code. 

Unlike the interface builders 
tacked onto some compilers, 
Delphi lets you move seam­
lessly back and fo11 h between 
the des ign environment and 
code windows. As you make 
changes to your forms, Delphi 
automaticall y generates, mod­
ifies, or removes the appropri­
ate code, and it does so without 

di sturbi ng th e code yo u've 
wriuen manuall y. 

While Delphi imposes an 
obj ec t-ori ented stru cture on 
you r program, it doesn' t pre­
vent you fro m reusing proce­
dural legacy code. For exam­
ple. 1pasted large chu nks of a 
DOS program that was written 
in Turbo Pascal into Delphi 's 
code wi ndow . Within a re ­
markab ly short time, l had a 

spanking new Win dows ver­
s ion of my program up and 
runnmg. 

You can also use VBXes 
(Visual Basic custom controls) 
and create your own reusable 
components. The components, 
however, are Delph i-specific. 
You can create VBXes with 
Delphi , but not until Microsoft 
re leases Windows 95 will a 
subsequent version of Delphi 

all ow you to bui Id OCXes 
(OLE custom controls) . A 32­
bit version of Delphi will ship 
sho11ly after the release of Win­
dows 95. 

Is Delphi the long-rumored 
" VB kill er" ? Pro babl y not. 
However, it is a powerful too l 
that no longer requires you to 
sacrifice performance or ver­
satility in return for rapid de­
velopment. 

PRINTERS 

Lexmark Delivers Outstanding Resolution �
H ow much reso lution do 

yo u reall y need from 
your printer? That is the ques­
tion that Lexmark ((800) 358­
5835) is asking-and hoping 
lo answer-wi th its Opt ra line 
of laser primers , which leap­
frogs th e Hewl ett-Pac kard 
LaserJet standard by providing 
se lectable resolut ions of 300. 
600, and 1200 dots per inch. 

The Optra R, Lexmark 's en­
try- level model, is an impres­
sive product. For a li st pri ce of 
$ 1749 (or about the same price 
as an HP 600-dpi printer), you 
get a 12-page-per-minute print 
engine (8 ppm al 1200 dp i). 
PostScript Level 2 and PCL 
(Printer Control Language) 5. 
up lO 129 shades of gray , au­

tomatic emulation and inter­
face swi tching, 2 MB of RAM , 
and an easy setup. Options in­
clude a long-li fe ( 14,000-page) 
toner and duplexing. P1i nt qual­
ity was outstanding. 

But what does the average 
user gain from 1200-dpi print­
ing? While it does produce four 
ti mes the dots in a square inch 
( 1200 by 1200 versus 600 by 
600), th e differe nce in tex t 
quality is probably not apparent 
to most observe rs. However, 
fo r reproducing photographic 
and other gray -sca le images. 
the extra reso luti on makes a 
signi ficant and c lea rl y di s­
cernible di fference. " For text 
only. 1200 clpi doesn' t make a 
big di ffere nce. except with 

small [e.g., 5 point] tex t," says 
Charlie LeCompte, analyst for 
Lyra Research (Newton, MA), 
which tracks the printer indus­
try. " But you don' t have to be 
a visual scienti st to see the dif­
ference in photographs. If print­
ing out gra y-scal e images , 
you' ll be able to see the differ­
ence pretty easil y" 

However, don't ex pect to 
see lots of other printer manu­
facturers jumping on the 1200­
dpi bandwagon anytime soon. 
Cost is an issue, and 1200-dpi 
technology is too expensive for 
the burgeoning home-o ffi ce 
and personal laser-printer mar­
ket. Another drawback: Canon, 
the world 's leading engine 
manufacturer. has no immedi­

ate plans for a 1200-dpi engine 
in the near term. " It isn' t easy 
to buil d a true 1200-dpi by 
1200-dpi engine," says Marco 
Boer, a printer analyst with In­
ternational Data Corp. (Fram­
ingham, MA). He adds: " Mem­
ory overhead is cos tl y, and 
even Lex mark recommends at 
least 8 MB of memory fo r 
1200 printing, which wo uld 
dri ve up the price." 

Wh at Boer and other ana­
lysts do expect to see is im­
proved gray-scale printing from 
the competition. "For desktop 
publi shin g, th e Lex mark is 
probably your best buy," Boer 
says. And for now, Lexmark 
has the market to itself. 

-Jon Pepper 
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Now you only need one computer. �
Replace your desktop system with a Satellite Pro"’ �
and an optional Port Replicator, for easy �
connection to your monitor, keyboard and printer. �

SERIES. IT’S ABOUT VALUE. 
IT’S ABOUT TIME. 

•fotellite Pro'" 
Introducing the Satellite Pro’MSeries: optional 16-bit sound card give you 
high-performance notebooks at an access to multimedia: audio, video $2999*�affordable price. Offering scorching and CD-ROM. 

Prices sra rting at 
i486� processors up to 7 SMHz and hard Loaded with all these features, yet light 
drives as big as SOOMB. enough to go anywhere and rugged enough to 

These notebooks have impressive flexibility, come back in one piece. Isn’t it about time for a 
with instant Plug and Play connection to all Satellite Pro� notebook? 
your peripherals. A built-in SCSI-II port and For a dealer near you call 1.. soo.. 457..7777. 

In Touch with Tomorrow 

TOSHIBA �
'1995 Toshiba America Information S%lems. Inc. The fnlel Inside logo is a trademark of lnlol Corporallon. All products indicated by trademark symbols are trademarked and/or registered �

by !heir respective companies. *T2400CS, 250MB HOD. Reseller prices may differ. All prices and speclficallons are subject lo change. Shipping, handling, and applicable sales lax not Included. �

Circle 123 on Inquiry Card. 





JON UDELL 

ASavvy Guide to �
Client/Server 
Computing 

T hese folks can sling acronyms like nobody ’ s business. What ’s even more 
amazing is that they can make sense out of t11e alphabet soup. Two of the au›

thors, Robert OrfaU and Dan Harkey, have shown in previous (and more massive) 
tomes a remarkable grasp of t11e nuts and bolts of OS/2-based client/server soft›
ware development. Those books are full of hands-on, code-rich tutorials on pro›
tocol stacks, RPCs (remote procedure calls) and messaging, SQL databases, TP 
(transaction processing) monitors, and more. 

In Essenrial Client/Server Survival Guide, they emerge from the OS/2 pro›
gramming trenches to deliver a sweeping survey of the entire client/server field. 
It ’s as savvy, informative, and entertaining as anything you are likely to read 
on the subject. 

The problem, of course, is that client/server isn’t one technology but many›
remote SQL, TP, message-oriented groupware, distributed objects, and so on. Like 
the proverbial blind men feeling t1le elephant, most of us have a hard time seeing 
ilie whole picture. The authors succeed brilliantly in mapping the elephant. They 
build a taxonomy iliat neatly sorts out successive generations of technology . 

For example, they classify stored procedures and triggers (Sybase and Oracle) 
as "TP lite," and load-balancing, distributed transaction systems ( Encina and 
Tuxedo) as " TP heavy," a surprisingly useful way to clarify how these two sets 
of technologies are both similar and different. Later, in a masterful chapter on dis›
tributed objects, they build on the analogy by showing how a CORSA (Common 
Object Request Broker Architecture) object adapter is, in effect, the next wave of 
TP monitor. 

Database servers, transaction servers, and object servers are ove rlapping 
parts of client/server technology. Informed analysi s of 
any one of these subjects is rare enough. When writ- ESSENTIAL CLIENT/SERVER 
ers/practitioners can define the evolution, uses, and SURVIVALCUIDE 
limits of all three-as Orfali , Harkey, and Edwards Robert Orfall, Dan Harkey, 

and Jeri Edwardsably do-they can justly claim to have created an es›
Van Nostrand Relnhold 

sential guide. � ISBN 0-442-01941-6 

$24.95 
Jon Udell is a BITE senior 1ecl111ical edi10r 01 large. You can 
reach /rim on /he Internet or 8/X a1judell @bix. com. 

AN EXCELLENT GUIDE TO LANS �
LOCAL AREA NETWORKS: NEW TECHNOLOGIES, EMERGING 
STANDARDS, 3d ed., by Thomas W. Madron John Wiley & Sons, 

ISBN 0-471-00959-8, $29.95 

I f you are looking for a ground-floor introduction to LANs, this book is a 
good place for you to start. Obviously, no single book can cover every tech›

nical issue in networking, and this one thankfully avoids trying to do so. In›
stead. Thomas W . Madron focuses on the basic technologies that are needed to 
imp.lement the first three layers of the OSI (Open Systems Interconnection) 

AREMARKABLE �
PROGRAMMING �

RESOURCE �
THE COMPUTER EDUCATION SERIES 
PROGRAMMER’S BUNDLE RoundBook Publishing 

Group, Inc., 5617 Scotts Valley Dr., Scotts Valley, CA 

95066, (4081 438-8732 

A s 1write tltls, the Programmer’ s Bundle 
from RoundBook Publishing Group is 

a set of three CD-ROMs that are being sold 
separately. However, RoundBook has learned 
that the public is buying the CDs togeilier, 
so it has decided to release them as a package. 

The three CDs-CIC++ Programming Ref›
erence volumes I and 2 and the Windows 
Programming Reference-hold 15 books, in›
cluding all the associated tables, figures, and 
listings. The vehicle for accessing the titles is 
Microsoft ’s Multimedia Viewer. 

Combined, the books give excellent cov›
erage of C and C++, particularly if you are 
using a Microsoft or Borland product. One 
book does describe some features of version 
9.01 of the Watcom compiler. The Windows 
CD contains books on OLE, ObjectWindows, 
serial communications, resources, and more. 

My biggest gripe is with the operation of 
the Multimedia Viewer. Here’ s an example. 
You ’ re reading one of the books and the text 
says: "See listing 2." The words listing 2 are 
in green, so you can click on them to open a 
dialog box displaying listing 2. Do that, and 
all you can do is look at it-you can’ t cut it or 
copy its contents into the Clipboard. To get 
list ings, you have to issue a separate series 
of commands that copy all listings onto your 
hard disk and then look for what you want. 

Also, you can’t search for a word or phrase 
from the table of contents screen. You have to 
click on a chapter and then on a topic. This 
gets you to actual text , and only then does 
the toolbar with the "search" button on it be›
come available. 

Still. this is a remarkable resource. Al›
though the price for the bundle has not been 
set (the CDs retail for $79.95 each), I suspect 
it will be stunning when you consider what the 
books would cost separately. 

- Rick Grehan 
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How much real estate wou1 
68000 CPU a 24-bit DSP, and a 

Introducing the 68356 �
Signal Processing �

Communications Engine. �
1$ If you’re working on a ground›

THE 68356.THE SIDE breaking design, but don’t want to 
VIEW. ACTUAL SIZE. pay a premium in board space, 

Motorola has the solution. The new 68356 combines a 

rnultiprotocol processor with a general-purpose DSP, 

making it perfect for a wide range of communications 

and embedded control applications, including V.34 

data/fax modems, central-office switches, multimedia, 

wireless data communications and ISON. 

The three most important things are 
integration, integration & integration. 
When it comes to integration, no other chip is even 

in the neighborhood. The dedicated RISC communica›

tion processor controls three serial communication 

channels, each of which supports five popular protocols. 

The 24-bit DSP engine, based on the DSP56002, gives 

the performance boost and flexibility you need for 

high-speed communications applications. And general 

systems management tasks are handled by a 68000 core 

processor, further increasing the performance of the 

other two processors. 

Motorola Semiconductor Products Sector, 6501 William Cannon Drive West, Austin, Texas 78735-8598 � MD•OE216. 



3 4 5 �
d you expect to give up for a 
RISC communications engine? 

This is one hot property 
that won’t cost you a lot. 

The 68356 is a smart investment in more ways than 
one. Thanks to its revolutionary ball grid array (BGA) 
package, the 68356 is less than 1/8" thick, and occupies 
only one square inch of board space. That size, along 
with the choice of 5-volt or 3.3-volt versions, makes it 
the ideal solution for a variety of portable applications, 
particularly on PCMCIA cards. And since the 68356 
preserves all the working elements of a 68000 micro›
processor and 24-bit DSP56002, you already have a full 
range of powerful development tools at your disposal. 

So make a killing in real estate 
without losing your shirt. 

Give us a call, CALL NOW! 
or talk to your 1-800-662-9921 
Motorola sales DATA COMMUNICATIONS 

Hom;:;: 7a.m.-7p.m. CST M-F Re£ BYm95representative. �
We’ll help you integrate the 68356 into your next design. �
And put real distance between you and the competition. �

@ MOTOROLA 

'1995 Motorola, lnc. All rights reserved . Motorola and rf!) are registered trademarks of Motorola, Inc. 







Four-Layer Model for Pervasive Computing 

Consumer applications: �
n nee, edutainment, and information �

eorsair./Ferret advanced client �

NEST �

AT&J NetWare Connect SeNloes �

data networks wiJI be tomorrow. Bob Met›
calfe, inventor of Ethernet, has recently 
noted that Ethernet LANs pump vastly 
more data than does the Internet; thus, they 
collectively form the true infomlation su›
perhighway. NetWare, of course, runs 
most of the world’s Ethernet LANs. How›
ever, Microsoft wants those billion con›
nections, too; it already owns the desktop 
and is encroaching on Novell’s server 
stronghold. To meet this challenge, Novell 
will have to retool its operating systems, 
protocols, services, and tools. Here’s how 
the current plan is shaping up. 

The Crown Jewel 
NetWare’s modem era began in 1989 at 
the fifth BrainShare conference, when 
Novell rolled out NetWare 386 (also 
known as NetWare 3.0). Two demonstra›
tions brought the crowd to its feet cheering. 
In the first, Novell showed how the Net›
Ware kernel could install in minutes and 
then dynamically load (and unload) disk, 
network adapter, and network protocol 
drivers (NetWare 2.x, like most Unixes, 
had required a kernel rebuild to accom›
plish these tasks). That flexibility remains 
to this day an inspiring example. We can, 
for example, restart AppleShare or NFS 
(Network File System) services on one of 
BYTE’s NetWare 3.1 x servers without in›
terrupting logged-on DOS users . OS/2 , 

Windows NT, and Unix can’t match Net›
Ware ’s dynamism ; it ’ s a key asset Novell 
must carry forward to SuperNOS. 

The second demonstration showed how 
to write an NLM in C, pass it through the 
Watcom compiler, and then load and run 
it. The roar of approval that greeted the 
appearance of "Hello, world" on the Net›
Ware console would have puzzled non ›
initiates. Only those familiar with the ar›
cane hacking needed to create a NetWare 
2.x V AP (value-added process) could ful›
ly appreciate how the new ability to write 
NLMs using standard C libraries and tools 
would advance the state of NetWare. The 
beauty of this , of course, was that now 
NetWare could natively support database, 
mail , and other advanced services. Unix 
and OS/2 developers could port to or 
directly target NetWare , gaining a per›
formance edge and auto›

matic integration with NetWare’s huge 
installed base. 

C libraries and tool s notwithstanding, 
Net Ware 3.x was no more a general-pur›
pose operating system than its predecessor 
had been. Running naked and fast at ring 
0 on a 386, it made no use of the chip’s 
ability to carve out separate, protected ad›
dress spaces. (The newer NetWare 4’s 
domain architecture now affords optional 
protection, but mostly for the convenience 
of developers ; trusted production NLMs 
still run best in kernel address space at 
ring 0.) NetWare 3.x ’ s new thread APls 
were modeled after those of OS/2, but Net›
Ware threads multitasked on a coopera›
tive, not a preemptive, basis. Lacking real 
memory protection and preemptive sched›
uling. NetWare was-and remains-an 
eccentric platform for server applications. 

The NLM Question 
Advocates say the gain of porting to �
NLM is worth the considerable pain. �
It wasn ’ t until late 1991 , for example, �
that Gupta was able to convert SQL›�
Base, its SQL server, into an NLM. �
"But we topped 100 TPC [Transac›�

tion Processing Performance Council] �
transactions per second with our NLM," �
says Mall Miller, Gupta ’ s marketing �
manager. Once available, NLMs seem to �
not only perform well but also run stably. �

co111i1111ed 
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"My Oracle NLMs stay up for 
months on end," says Chris Cer­
mak , lead systems analyst for 
Mettler-Toledo, a weighing and 
measuring equipment manufac­
ture r in W orthingto n, Oh io. 
Phillip Ellis, project manager for 
MicroAge, a technology di s­
tributor based in Tempe, Ari ­
zona, reports s imilar success 
with the Lotus Notes NLM. 

Critics say that these results 
are achie ved in an ex treme ly 
controlled environment. "Cus­
tomers add a lot of memory, 
limit the number of users, and 
run just one application per serv­
er," charges Rich Finkelstein , 
president of Performance Com­
puting, a Chicago-based client/ 
server database consultancy . 
"Why? Because they don' t want 
to learn Unix." 

Indeed , Cerm ak and E ll is 
confirm that they run most NLMs on ded­
icated machines and that familiari ty with 
NetWare-not performance-drove the 
decision to use NLMs. "At DBExpo, in 
an audience of 300 [developers], maybe a 
dozen showed interest in NLMs," says 
Finkelstein, "but two years ago, a third of 
the audience raised their hands." Finkel­
stein attributes the dec lining interest in 

NLMs to an increasing concern about Net­
Ware' s shields-down mode of operation. 
"You can make a S hemmn tank go faster if 
you take off the armor," he says,' but that's 
not the point." 

Finkelstein and others point out that Unix, 
NT, and OS/2 alternatives are getting eas­
ier to use and are scalable to RISC and multi­
processor hardware. Lisa Yi, senior product 

manager for Sybase SQL Server, 
notes that "some di ehard Net­
Ware users have begun to react 
favorably to NT." Attractive pric­
ing, built-in lPX/SPX connectiv­
ity, and GUI-based admini stra­
ti on lure these users into the 
Microsoft camp, says Yi. 

NetWare for RISC 
Although Novell 's initiative to 
move NetWare to RISC has 
done little to clarify NetWare's 
ro le, its techn o logy yie ld is 
crucial to SuperNOS . For the 
RISC effort, Novell rewrote Net­
Ware in C and abstracted its 
hardware dependencies. Because 
Novell had previously used the 
name Portable NetWare to de­
note versions of NetWare hosted 
on VMS and U ni x. thi s truly 
portable NetWare was ca lled 
PIN (Processor Inde pende nt 

NetWare). It wilJ run natively on PowerPC 
processors and support NLMs. 

In his BrainShare '94 keynote address, 
Drew Major admitted that NetWare could 
have migrated to C years ago, wi th little 
impact on its performance, had he been 
comfo rtable programming in C back in 
the mid- I 980s. 'Tm still not always sure 
where the asterisks go," he joked. Atten-

Messaging and GroupWare �

N ovell's MHS is the Rodney Danger­
field of the store-and-forward world­

it doesn't get any respect. Critics complain 
about the clumsy administrative interfaces 
to MHS and the newer server-based mes­
saging engine, GMHS (Global MHS). Others 
point out that MHS and GMHS lack the 
clientjserver architecture of next-genera­
tion engines (e.g., Microsoft Exchange 
Server and Lotus Communications Server) . 
Nonetheless , MHS traffic abounds on 
LANs, ranking third behind cc :Mail and 
Microsoft Mail. 

MHS is pervasive because NetWare is, 
but also because it's exceptionally open to 
software developers. "Compared to VIM 
(Vendor-Independent Messaging) and MAPI, 
the MHS specs are so easy it's pathetic," 
says John Rizzi, vice president for sales 
and strategy with On Technology (Cam­
bridge, MA), a software developer of group. 
scheduling applications. "Five lines of ASCII 
in a text file, placed in the right directory, 
goes anywhere in the world .· You have to 
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take MHS criticism with a grain of salt. Sure 
it ' s a hassle to administer , but so are 
cc: Mail and Microsoft Mail. Neither of these 
can yet seamlessly integrate with a NOS 
( etwork operating system), as MHS under 
NetWare 4.1 can (see the screen). 

Client;server messaging, however, is 
clearly the way to go. "File-based technolo­
gies are hard to constrain, " says David 
Knight, vice president of marketing for lso­
cor (Los Angeles, CA), a vendor of E-mail 
applications, services, and transports. He 
argues that a protocol-driven engine, such 
as the forthcoming Microsoft Exchange 
Server, can better secure messages be­
cause it doesn 't leave readable text files 
lying around in public places. It can also 
more reliably track messages because only 
well-defined API calls can manipulate them. 
Such engines can also free themselves 
from dependence on the location of a mes­
sage store or its underlying technology (e.g., 
file , database, and object) , says AnlR Gan­
guly, vice president for product develop, 

ment with Campbell Services (Southfield, 
Ml), a network-scheduling vendor. Banyan's 
Intelligent Messaging service, he notes, of­
fers these benefits now. 

Of course, Novell now has two mail en­
gines-Global MHS and the GroupWise en­
gine that comes from WordPerfect. The lat­
ter, though also currently file-based, logically 
separates the mail client from the mail en­
gine. "We have client/server messaging 
now," says A. J. Dennis, strategic planner for 
WordPerfect, the Novell Applications Group, 
"it just isn't protocol-based." That will hap­
pen in the second half of this year, says 
Stewart Nelson, vice president for R&D for 
Novell GroupWare. In addition to security 
and location independence, he notes, a 
client;server approach offers scalability. 
"Today we have 250-user post offices, be­
cause in file-sharing mode, you have lim­
its ," says Nelson. "In client/server mode, 
those limits go away." 

A key GroupWise strength is its ability to 
track messages. Users know when mes­
sages are delivered, when they're opened, 
and when they're deleted . They can even 
withdraw unopened messages, a "save 
your job " feature for those who fire off hot­
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