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Axil 

• Up to 30% savings 
• Up to 4GB internal storage 

• Longer warranty on motherboard 

• Choice of 15"- 21 " color monitor, 

keyboard, and mouse 

• Choose from 8-24 bit frame buffer 

• CPU board upgrades 

• 40MB/sec fault-tolerant disk arrays 

• No value add restrictions, just value 

Software bundle option: 

Liken· : Macintosll'emulation software 

XpressFax· : Fax software for UNIX' workstations 

SBMT": Repartition, analyze and mount 
SCSI peripherals to your network 

800-334-9191 
Sa les and Pr odu ct I nf o rm ati on 

Here's Why 
When you examine the facts, 

the truth becomes glaringly apparent: An Axir 

workstation from AND AT ACO beats everything else 

under the Sun. With more standard configurations, 

more built-in options and more performance enhancing 

choices. Axil, will not only preserve your initial 

investment, but also save you up to 30% off the 

cost of a comparable Sun• Workstation•. Backed by 

Hyund a i, a $60 billion company, Axil is an 

Executive Member of SPARC International, the elite 

consortium that sets the industry standard for 

SPARC• systems. This leading edge approach is 

reflected in Axil workstations which incorporate 

o nl y th e latest in SPA RC tec h no logy, incl uding the 

T l 50MHz SuperSPARC ch ip and up to 512 

megabytes of memory and 4 gigabytes of internal 

hard disk space. So you get not on ly the speed and 

power of SPARC, but also the exact type and 

amount of storage you 

request. It all adds up 

to a custom configured 

solution with more 

upgrade options, better 

warranties and an un

matched leve l of service 

and support. In short, /F//,\'.('t.' .. '.!-!t.':-;,~\ \t \\ \ 
much more for your 

money. So why get burned by paying more than you 

have to? Choose an Axil workstation from ANDATACO. 

And see why everything else pales by comparison. 

L ANDATA(O 
OUR REPUTATION IS ON LINE 

101 40 Mesa Rim Road, San Diego, Ca li fo rnia 92 121 619-453 -9191 Fax: 619-453 -9294 E-mail: inquite@andataco.com Customer Service: 800 -443-9 191 
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ow ther e's a way to create better quality 
documents, faster and for less. It's Intran Edition, 
a turnkey software solution from Xerox that 
runs on the Sun SPARC platform, and it could be 
the smartest investment you'll ever make. 

Intran Edition lets you design forms and 
documents essential to your business, and its 
icon-driven interface helps you produce them on 
demand and on schedule, reducing design time 
up to 75 %. 

Intran Edition comes with a suite of tools that 
includes forms composition, fonts and graphics 
builders for the design/editing of text, images and 
typefaces. 

And Intran Edition also has the enhanced 
functionality that allows forms creation, image 
manipulation, conversion, resource management 
and networking capabilities that make print 
on demand a breeze. Device drivers necessary to 
print to high-speed lasers, distributed desktop 

printers, and high resolution typesetters for offset 
production are all available with Intran Edition. 

This unique combination of Sun SPARC, and 
Intran Edition's WYSIWYG modules and tools, deliv
ers unmatched productivity for document creation. 

Even under the most stringent scheduling 
constraints. 

To demonstrate how Intran Edition can help 
improve your image, we'd like to send you a 
20-page guide, "Shape Up Your Documents," and 
also show you how to qualify for $150 worth of free 
publishing services. 

For more information on how to make your life 
less demanding, call 1-800-328-3341 . 

THE DOCUMENT COMPANY 

XEROX 

When we gave it the SPARC~ 
it needed, print-on-demand got 

less demanding. 
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Client/Server Perception 
If you listen to the marketing hype and vendor hoopla that 

strains, stretches and challenges credibility just for the sake of get
ting a reference to client/server into the mix, you're adrift in a sea 

of terminology. You think that working in a 
client/server environment requires not only 
hip-high waders but also an extraordinary 
level of mental prowess like ESP Fortun
ately, all you really need is CSP, or 
client/server perception. At this very 
moment, dozens of servers are running on 
your machine and dozens of clients call on 
them continuously. It's all part of the 
design of UNIX from the ground up, and a 

thorough understanding of the operating system will eliminate 
CSA, or client/server anxiety. In this month's UNIX Basics col
umn, Peter Collinson explores the principles of this design in a way 
that can be abstracted and applied to large-scale systems. 

The News section leads with Sun's new clients and servers-the 
SPARCstation 5 and SPARCstation 20. These systems replace the 
SPARCstation LX and SPARCstation 10, respectively. 

A SPARCstation 5 with a 70-MHz microSPARC II, a 15-inch 
color monitor, a 535-MB hard drive and 16 MB of memory is 
priced at $3,995. A SPARCstation 5 with a 85-MHz CPU, a 20-
inch color monitor, 32 MB of memory, 1 GB of storage and the 
TurboGX graphics accelerator is $11,395. 

Sun is proclaiming the SPARCstation 20 its new flagship prod
uct. Based on the 50- and 60-MHz SuperSPARC processors, it can 
be configured in six versions: the single-processor Model 50 with a 
50-MHz CPU and no external cache; the single-processor Models 
51 and 61, with 50- and 60-MHz and 1 MB of external cache per 
processor; the dual-processor Model 502 with 50-MHz CPU and 
no external cache; the dual-processor Model 612 with 60-MHz 
CPU and 2 MB of external cache; and the four-processor Model 
514 with 50-MHz CPU and 4 MB of external cache. Prices range 
from $12,195 to $29,995. 

Of course, any of the machines can be configured as servers: It's 
all a matter of perception. 
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1. PLUG IT IN 
2. TURN IT ON 

HDS X Window terminals are the easiest to install and the 
easiest to use. When equipped with local storage all you 
have to do to start using one is plug it in and turn it on. 
Because all of the terminal's fonts, server code and applications 
are stored locally there 's no need to install , configure or 
change anything on your host computer. 

The most powerful X terminals 
Every HOS X terminal features a fast RISC processor and 
includes HDSperx, a set of local applications that run inside 
the HOS X terminal to offload your existing computers. 
Local applications include I icensed window managers, 
terminal emulators, a clock with alarms, a calc ulator, 

Postscript display and a screen saver. 

Same day shipment 
To make you productive faster, HOS X terminals 
are in stock for same day shipment. Simply cal l 
HDS and ask for QIKship service. We'll even 

accept your MasterCard or Visa if that makes 
• - - - ;;ii_- the purchase easier. 

- · ,_; 

HDS Value Prices 
HDS has one hardware architecture and one software version 
for all of our models, so in addition to being easy to use, our 
terminals are easy to design, manufacture and support. That 
makes HDS ' costs the lowest in the industry. Consider just a 
few HDS models (there are lots more): 

14" Mono .... ....... ........ ...... ... . .. $ 899 
15" Color .............................. . . $ 1,499 
l 7'' Color. .......... . ....... . ............ $1 ,999 
19" Color .......................... .. .. . . $2,699 

Money-back guarantee 
Because we know you' 11 love your 
new HOS X terminal, we include a 
full money-back guarantee. So you 
can relax and take advantage of all 
the extras. 

So why wait? Pick up the 
phone and call HDS now! 

1 ·800·HDS· 1551 
O 1993 Human Designed Systems. Inc. 421 Feheley Ori\e. King of Prussia. PA 19406. Phone 215•277•8300. FAX 215•275•5739. All rights reserYed. HOS. HDSperx are trademarks of Human Designed Systems. Inc. 

Prices are subject 10 change\\ i1hout notice. Quan1i1ies and configurations in stock may be limited. Call HDS for details. 
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Passwords Come of Age 
Dear Peter Collinson: 

Although I agree with much of your 
oucline of passwords (SunExpert, 

February, Page 24), I have to cake issue 
with your discussion about aging pass
words, as well as point out a significant 
omission from your article. 

There are three reasons to age pass
words (i.e., make chem expire after a 
certain amount of time and prompt a 
user for a new one): ' 

1. Mose users never chink of their 
passwords. Most users, in fact, never 
change them unless they are made to 
do so. Requiring chem to change them 
after every 60 to 90 days at least serves 
as a reminder chat they possess a key to 
valuable resources and information. 

2. Password cracking tools generally 
take some time to run. Alternatively, 
all passwords can be known given a 
large amount of time. Virtually all 
security, therefore, is in some way 
"security by obscurity." Changing pass
words periodically makes things some
what more secure by slighcly lessening 
the window during which passwords 
might be known. 

3. UNIX, unlike some systems, allows 
multiple logins to a single account. 
Users will always find it easier to "bor
row" passwords than co apply for new 
accounts, and this is generally no 
inconvenience for the original account 
holder. Often the only way co discover 
that this is happening is when a user 
requests assistance saying "my password 
doesn't work anymore." Generally, 
some research proves that chis occurred 
because their "friend" was forced co 
change it, and didn't communicate the 
change back to the original owner. 

You also disparage messages indicat
ing password expiration is imminent 
("I am suspicious chat these messages 
just gee lost in the mess of output 
when you log in ... ") but expect users 
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to consider the "last login" indication 
and compare it with their memory. 
This doesn't make sense co me. 

But what you have omitted is the 
role of password security as part of the 
management of a integrated systems 
and network security policy. Your arti
cle was interesting and informative in 
the technical sense; however, password 
security is necessary but not sufficient 
for a secure computing environment. 

This takes education, management, 
leadership, and planning .. . not just 
locking the door properly, but under
standing the nature of the threats co 
security and the value of the personal 
and corporate assets at risk, communi
cating this to corporate management, 
and coming up with a cost-effective 
strategy to ensure access is protected. 

K. M. Peterson 
Janp@tiac.net 

Mr. Collinson replies: 

I think we will have to agree to differ. 

I believe that password aging is a waste 

of time. This is from the bitter experi

ence of being at the wrong end of such a 

system for some considerable period. I 

KNOW that my password degenerated 

in quality at that site because I needed to 

remember the algorithm that I used to 

generate today's version. 

Yes you need to generate a security poli

l)' for your site etc., etc., etc., etc. There is 

a limit to what can be covered sensibly 

in 2,500 words. 

Crufty Scripts 
Dear S. Lee Henry: 

We have not corresponded before, 
but I have enjoyed your articles in 
SunExpert. But, while reading your 
February article, "Backing Up co Disk" 
[Page 38], I, found something puzzling 
in your tar2file script. 

In the line: 

tional parameter to dd. 

Perhaps these differences are harm
less, but I thought I would check co 
see if I was missing something. By the 
way, I am using SunOS 4.1.3 

Chris Johnson 
cj@media.sra.com 

Ms. Henry responds: 

Thanks for your comments. You are 

correct. I throw in the parameters rather 

robotically because I dd to tar and tar 

to dd a lot. Harmless, yes, but I'll go 

dress up my scripts! 

Which Came First? 
Dear Editor: 

I am writing in response co your edi
torial in the January issue of SunExpert. 

As a UNIX systems specialist of a 
major Midwestern university, I agree 
wholeheartedly with your conclusion 
that a serious dilemma exists for those 
wishing co bring UNIX co the forefront 
of the desktop software marketplace. 

Volume and pricing have always been 
closely tied together. The first quartz 
watch was sold by Hamilton Beach for 
$2,500, the first CD players, from Sony, 
were $1,000 and the first hand-held cal
culacor, the HP-35 , was nothing more 
than a $495 "electronic slide rule." 

Like watches, CD players and calcu
lacors, personal computers have 
become commodity items. As with any 
product, the pioneers paid high prices 
for the privilege of having the "latest 
and greatest," but it was the manufac
turers who cook the risk that they 
could drive demand up quickly 
enough to recover development coses. 
Some vendors made it; many didn't. 
Those that did were the ones chat had 
the resources and the courage co "take 
a loss and make it up on volume." 

Industry leaders with vision made 
this possible. The personal computer 

tar cvpBf - $NEWFILES I rsh $REMOI'E "dd of= / backups/' whoami ' .newfiles" 

I do not understand your inclusion of 
the options p and B. My impression is 
that p is only useful during an (x) 
extraction and that B is only useful on 
the other side of the pipe. Additional
ly, since tar by default deals with 20 
blocks, I specify obs=20b as an addi-
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industry came into being because two 
"upstarts" and an industry giant, 
namely Apple (Steven Jobs) , Microsoft 
(Bill Gates) and IBM had the vision co 
see what the future held. 

UNIX grew out of the need for big
iron capabilities on a small scale. The 



An optional removable drive 
subsystem lets you add 6 
additional 3.5'' 
devices, including . 
up to 12GB of hot 
plug disk. 

Off-The-Shelf. 

Visionary Engineering. 
Rackmounting an off-the
shelf desktop SPARC JO 
preserves the Sun warranty, 
service and price. 

Artecon 's slender new Sphinx chassis is the only product today 
that allows you to rackmount an off-the-shelf desktop SPARC® 
IO workstation or server. And the optional hot plug removable 
drive subsystem lets you add all the devices you need to build a 
powerful server - for thousands of dollars less than a preconfig
ured package. 

For The First Time Ever. 
The Sphinx neatly encapsulates a SPARCstati on"' I , 2, or I 0 
and fits any 19" rack. It comes with side mounted slides, whi sper 
quiet forced air fans , tuck-away lug handles, and up to two addi
tional 3.5" or half height 5 .25" devices - disk, optical , CD, or 
tape. In the rear you'll find completely unobstructed access to the 
SPARCstation backplane . 

The optional removable drive subsystem supports as many as six 
additional 3.5" devices, including up to 12 GBytes of hot plug, 
hi gh performance, removable disks. 

Power, keyboard, and RS-232 for the works tati on feed through to 
the front of the enclosure, supporting easy access to power 
on/off, terminal or modem devices and rackmounted keyboards. 

You' ve never seen this much potential in such a small foot
print. or so many ways to configure 1/0 devices. 
And every SPARC retains Sun's warranty, service, 
upgradeability, and price, because it never leaves the 
ori gi nal case. 

& 
With essentially the 
same footprint as a 
SPARC IO, the Sphinx 
adds two additional 
3.5 " or half height 
5. 25 " devices, and 
serves as either a stand 

alone chassis or mates 
with the removable drive 
subsystem for high capac
ity requirements. 

MODEL NUMBER DESCRIPTION 
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RDU3·DSll·S·2.DGB 2.0GB 3.5" 5400 RPM Removallle Dlsll Module 
1111113·DSll·S·2.168 2.1GB 3.5" 7200 RPM Removallle Dlsll MIIIMe 
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IIIIU3·4mm·S·4.1168 4-1868 llllllll'lallle 4mm OAT MIIIMe 
RDU3-FLP·S· 1.4MB 3.5" Removable floppy Module 

Patents Pending 

And SunService. 
And as with all Artecon products, we back up our promises with 
a I-year onsite limited warranty and with all the benefits of 
SunService 's SunSpectrum™ maintenance. 

So call today and get ready to rack and roll. 

See us in Booth #901 at 
SunWorld Expo. 

1-800-USA-ARTE 
1-800-872-2783 

(~ SunService 
A Sun M1c1osystems. Inc Business 

You'll 
feel smooth, 

solid precision - the 
f eeling of quality - every time you 
work with Artecon 's Sphinx chassis! 

I Artecon II~ 
PO Box 9000, Carlsbad, CA 92018-9000 
(619) 931-5500 FAX (619) 931-5527 

email: sales@artecon.com 
A Member of the Nordic Group of Companies 

Artecon Canada, Inc. (416) 487-7701 Nihon Artecon , Ltd . 81-3-3280-5030 Artecon , S.A. 33-1 -69-1818-50 
Artecon and the Artecon logo are registered trademarks of Artecon , Inc. All other trademarks are proprietary to their respective manufacturers. 

Artecon, Inc. operates under a policy of Equal Employment Opportunity and is in compliance with Executive Order #1 1246 as amended. 
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PC grew out of the need for function
ality at a small price. It's been the rapid
ly falling price of workstations that has 
brought these two, considerably differ
ent, markets rogether. Today, there is 
little difference between the cost of a 
fully capable DOS/Windows worksta
tion, a similarly configured Macintosh 
and a comparable UNIX workstation. 

This takes us back to your point. Soft
ware pricing is the key. A UNIX envi
ronment is never going to be as inex
pensive as DOS/Windows or a Macin
tosh environment. Neither will either of 
these environments be as capable as a 
UNIX environment. Unfortunately, it 
is the capabilities of UNIX that lead to 
its greatest weakness, its complexity. 

The threat to the future of UNIX lies 
not in either of these high-volume, 
entry-level performance environments. 
Instead, the threat comes from Win
dows NT and OS/2. These products 
promise all of the capabilities of UNIX 
with none of the complexities. 
Whether these products can live up to 
their promises or not is another matter 
and simply remains to be seen. In the 
meantime, more and more powerful 
PC platforms will be introduced and 
severely underutilized by DOS/Win
dows and MacOS. 

The success or failure of UNIX in 
the mass market, however, depends on 
the actions of the industry leaders
Sun, IBM and Hewlett-Packard. 

Not only must prices be brought 
down, but the inherent complexities of 
UNIX must be addressed if UNIX is 
ever to claim even a fraction of the 100 
million or so systems now running 
DOS/Windows or MacOS. 

Each of these giants has the resources 
to bring software prices down for 
themselves and, through incentives, for 
third-party developers as well. Do they 
have the courage? 

IBM's vested interest in 05/2 places 
it in a unique position to "make or 
break" UNIX in the mass market. 
How it positions OS/2 with respect to 
AIX and how it integrates the Power
PC into the picture will have a pro
found effect on the marketability of 
AIX in the mass market. 

Sun, the clear UNIX market leader, 
suffers from the same "mainframe 
mentality" that IBM has suffered with 
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for years. Namely, aggressive hardware 
pricing and costly licensing practices 
geared toward the large central system. 
Even today, Sun's aggressive pricing 
remains geared toward a few large cus
tomers with steep discounts and many 
small customers paying premium 
prices for the same systems. This will 
simply not work in the mass marker. 

HP suffers mostly from playing 
"catch-up" in the UNIX market. As 
with the other dozen or so UNIX ven
dors, it has attempted to distinguish 
itself from the others with high-perfor
mance products at very aggressive prices 
for its largest customers. 

The future of DEC, the other major 
vendor in the UNIX marketplace, is 
simply too uncertain to guess what 
impact it may have. 

It appears that the mass market is 
being left to the public domain, small 
vendors and largely unsupported/user
supported UNIX flavors. 
If the giants are to move UNIX into 

the mass market, they must revise their 
licensing practices in order to meet the 
needs of the PC user who needs more 
system capabilities but cannot afford 
premium prices. However, they must 
greatly simplify the "care and feeding 
of UNIX" as well. 

COSE is a start. If these three vendors 
continue to cooperate, there is plenty of 
demand for system capabilities and per
formance to keep UNIX a viable envi
ronment for everybody needing more 
than a word processor or spreadsheet. 
However, if the alliance follows the path 
of previous such alliances (most 
notably, OSF), UNIX may never have 
the chance to compete in a marketplace 
for which it is a natural. 

The question may simply become, 
"Why should anyone settle for having 
two workstations, one for personal 
productivity and one for their high
performance computing needs, when 
OS/2 or Windows NT promises it all 
on a single platform?" 

Forgive the excessive length of this 
note. Many factors will ultimately have 
a profound effect on the future of 
UNIX. These are just a few. 

C. Marc Wagner 
UNIX Systems Specialist 
University Computing Services 
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Open Immediately 
Dear Editor: 

I just filled our my subscription 
renewal form for SunExpert, and, since 
there was no space for comments on 
the form, I thought I'd send them in. 

SunExpert is the one practical com
puting magazine that I read religiously. 
The major reason why I immediately 
open SunExpert is the Ask Mr. 
Protocol column. As soon as the maga
zine arrives, I read the latest column, 
then read through the rest of the mag
azine. It's a wonderful method for get
ting me to open the magazine. 

Looking forward to another year of 
SunExpert and Mr. Protocol, 

Robert Bowdidge 
bowdidge@cs.ucsd.edu 

Hold Everything 
Dear Editor: 

I just received my latest issue of 
SunExpert (February). As usual, I stop 
whatever I'm doing to scan the maga
zine. I saw the UNIX Basics column on 
passwords and I passed it to my boss. 
Well, he stopped what he was doing 
and then after a few minutes, asked me 
if it was legal to copy the article. 

Thanks for a great magazine. 

Brad Polk 
polk@ece .nps.navy.mil 

Would the Real 
UNIX Please ... 
Dear Peter Collinson: 

I couldn't help but bite (byte:-) on 
your article in the December 1993 
issue of SunExpert [Page 26]. You say, 
"I still like UNIX. I still avoid the 
need to run Solaris on my SPARC." 

Perhaps it is the fault of the editorial 
staff, but I sure as hell thought that 
Solaris (well, SunOS 5.x, to be precise) 
was UNIX, just of the SVR4 variety. 
Perhaps you should have said "I still 
like BSD UNIX." 

Sam Sangster 
sam@icsea.levels.unisa.edu.au 



Other SBus Card Makers arenl 
Pla}fflg with a Full Deck 
When it comes to SBus serial connectivity, 
Aurora aces the competition. 
On-board intelligence is the key. The results: Aurora cards deliver 
higher throughput and dramatically improved system perfor
mance. No other cards even come close. And for today's more 
demanding data-intensive configurations, Aurora adds extended 
1/0 buffers to keep data intact and return SPARC processing 
power to applications. 

That's not all. Aurora's no-compromise solutions mean more 
options and more functionality at the lowest prices. It's all fully 
upgradable too, to meet present and future demands. 

Exclusive Features Aurora Sun Artecon 

Extended VO buffers save CPU resources Yes No 
Up to 128 ports from one SBus slot Yes No 
RS-422 links to 4000' Yes No 
RS-485 multi-drop 'party-line' connections Yes No 
RJ-45 and DB-25 interfaces Yes No 
Transparent print for remote printing Yes No 
ASCII terminal multi-tasking Yes No 
Accelerates PPP communications to l 15.2Kbps Yes No 

Their cards transfer the workload 
to the host CPU. Aurora cards take 
on the job. 
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Their SBus cards add serial ports. 
Aurora cards add serial perfor
mance. 
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Independent third party perfonnance benchmarks run on SPARCstation 10 model 40, single CPU with Solaris 2.3 receiving data 
at 38.4 Kbps using software flow control. Cards tested: Aurora SOOSX, Sun XIOOSA, and Artecon SB-SOOP. 
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Call today to find out how you can beat the odds playing the Aurora hand. 

AURORA 
TECHNOLOGIES 

Aurora Technologies Inc., /76 Second Avenue, Waltham, M4 02154 • Tel: 617-290-4800 • Fax: 617-290-4844 
Email info@auratek.com 

Circle No . 7 on Inquiry Card 



Sun Shows 
New Desktops 

Calling it the most significant intro
duction since the original 
SPARCstation, Sun Microsystems 
Computer Corp. has introduced two 
new lines of workstations. These 
include a new lower end system, the 
SPARCstation 5, which replaces the 
SPARCstation LX, and a high-end 
workstation, the SPARCstation 20, 
which replaces the SPARCstation 10. 

In addition, the company announced 
price reductions on the SPARCclassic. 
The entry-level workstation is now 
$2,995. 

The SPARCstation 5 is based on 70-
and 85-MHz microSPARC II proces
sors. The company says this means the 
SPARCstation 5 offers twice the per
formance of the SPARCstation LX, its 
predecessor: 64 SPECint92 and 54.6 
SPECfp92 for the 85-MHz model and 
57 SPECint92 and 47 SPECfp92 for 
the 70-MHz model. 

In terms of packaging, the 5 uses a 
modified pizza box design. It can sup
port up to 2 GB of internal storage, up 
to 40 GB of external storage, and up 
to 256 MB of main memory. There 
are three SBus slots and options for a 
CD-ROM and a floppy drive. 

A SPARCstation 5 with a 70-MHz 
microSPARC II, a 15-inch color mon
itor, a 535-MB hard drive and 16 MB 
of memory is priced at $3,995. A 
SPARCstation 5 with a 85-MHz CPU, 
a 20-inch color monitor, 32 MB of 
memory, 1 GB of storage and the 
TurboGX graphics accelerator is 
$11,395. 

The SPARCstation 20, meanwhile, is 
being promoted as Sun's new flagship 
product. It is based on the 50- to 60-
MHz SuperSPARC processors and can 
support one or more of them. There 

lO 

are six versions: the single-processor 
Model 50 with a 50-MHz CPU and 
no external cache; the single-processor 
Models 51 and 61, with 50- and 60-
MHz and 1 MB of external cache per 
processor; the dual-processor Model 
502 with SO-MHz CPU and no exter
nal cache; the dual-processor Model 
612 with 60-MHz CPU and 2 MB of 
external cache; and the four-processor 
Model 514 with 50-MHz CPU and 4 
MB of external cache. 

Pricing ranges from $12,195 to 
$29,995. Performance, meanwhile, 
ranges from the Model S0's 69 
SPECint92 and 78 SPECfp92 to the 
Model 5 l 4's 6,034 SPECrate_int92 
and 6,752 SPECrate_fp92. 

Users can upgrade the 20 by plug
ging in more CPUs, increasing rhe 
memory up to 512 MB or increasing 
internal storage up to 2 GB. The sys
tem will also support up to four SBus 
cards. SMCC has also been stressing 
the 20 as a graphics machine. It comes 
standard with 24-bit true color, 3D 
Gouraud-shaded Z-buffered graphics 

!he SPARCstation 5 
ts Sun's new low-end 
system. Based on a 
10- or 85-MHz 
microSPARC II 
processor, the system 
provides performance 
between 57 and 64 
SPECint92 and 
between 47.3 and 
54.6 SPECfp92. 

SUNEXPERT Magazine/June 1994 

and accelerated video playback. 
Indeed, there are multimedia versions 

of the 20 machines. The 
SPARCstation 20M comes with the 
50-MHz SuperSPARC, the Sun Video 
capture and compression card, a video 
camera and SX-based accelerated video 
playback. It is priced at $14,590. 

In addition, SMCC introduced serv
er versions of both the 5 and 20. The 
SPARCserver 5 is $8,995 and comes 
with 32 MB of memory and 1 GB of 
storage. The SPARCserver 20 is 
$12,995 and has 32 MB of memory, 1 
GB of storage and a CD-ROM drive. 

One interesting feature of both the 5 
and 20 is that they are single-mother
board systems. This means that both 
can be repaired with a single board 
swap. Moreover, a 5 can be turned inro 
a 20 with equal ease. 

Meanwhile, as the 5 and 20 were 

1 
coming, SMCC was announcing a 
price cut on the SPARCclassic, its 
entry-level system. The SPARCclassic 
is now $2,995. This makes it, accord
ing to SMCC, the first workstation to 

Sun's new high-end 
workstation, the 
SPARCstation 20 is 
available in eithe; a 
uniprocessor or 
multiprocessor 
version. The company 
says that it offers a 
15% performance 
increase over the 
SPARCstation 10. 
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have a list price under $3,000. The 
company also announced a multi
media version of the system, the 
SPARCclassic M, which comes with a 
Sun Video capture/compression card 
and costs $14,590. 

Pumping Out the Printers 
Printer introductions have been fast 

and furious since last spring. SunPics, 
Mountain View, CA, announced its 
SPARCprinter II. Hewlett-Packard 
Co. introduced two laser printers, and 
Genicom Corp. as well came our with 
two workstation laser printers. 
Tektronix Inc., meanwhile, has 
acquired RasterOps Corp.'s color 
printer business. 

The SPARCprinter II is SunPic's new 
entry into the printer wars. It is 
based on the Lexmark 4039 series 
laser print engine. 

SunPics' SPARCprinter II is based on 
the original SPARCprinter design and 
features Lexmark International lnc. 's 
4039 series laser print engine. 

The standard information on the 
SPARCprinter II reads like this: 12 
pages per minute, 600-by-600-dpi res
olution, image-smoothing functions 
and PostScript language capability. It 
comes with SunReadiness, a kit that 
includes everything from interface 
cables to installation software and 
ensures easy installation on any type of 
Sun network, as opposed to competing 
printers, which require additional con
nectivity products and, therefore, add 
to the cost. 

Interesting improvements made with 
this model include NPTool, a graphi
cal user interface that provides two
way communications between users 
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and the printer. NPTool enables all 
network printers to be managed from 
the desktop. Another new feature is a 
duplexer mechanism for two-sided 
printing. The duplexer is customer
installable and attaches withour tools. 
When not in use, it remains attached 
without affecting other capabilities. 
These two new features work together, 
allowing users to activate the duplexer 
from the desktop through the NPTool 
GUI. 

The SPARCprinter II is targeted at 
networked and client/server work 
groups. General office functions and 
graphics-intensive applications, includ
ing CASE, are ideal applications. 
SunPics resellers are selling the 
SPARCprinter II for $2,695. That 
price includes a one-year warranty 
through SunService. 

Palo Alto, CA-based HP has 
enhanced its printer line with the 
LaserJet 4 Plus and LaserJet 4M Plus 
printers by replacing its 8-page-per
minute (ppm) printers with these 12-
ppm printers. These new models 
have a 600-by-600-dpi resolurion 
and come equipped with enhanced 
HP PCL5 with HP GL/2 and Adobe 
Systems Inc. PostScript Level 2 and 
PCL 5. The LaserJet 4 Plus is target
ed at PC work groups , and the 
LaserJet 4M Plus suits PC work 
groups as well as Macintosh , net
worked and mixed computing envi
ronments. 

HP's printers are based on a print 
engine with a 25-MHz Intel Corp. 
i960 RISC processor with cache and 
advanced memory management to 
provide faster document delivery. 
Improved drivers and firmware 
achieve faster PCL and PostScript 
printing. 

Connectivity for PC environments is 
handled by both printers with HP Bi
Tronics parallel and 9-pin serial inter
faces. The LaserJet 4 Plus includes an 
HP modular 1/0 slot that accommo
dates optional HP JetDirect and third
party network interface cards, which 
support most network topologies, 
operating systems and protocols. The 
LaserJet 4M Plus comes preinstalled 
with the HP JetDirect card to support 
Ethernet and Loca!Talk network con
nections. 
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The JetDirect card is HP 's secret 
weapon, allowing for concurrent sup
port of multiple protocol stacks and 
11 network operating systems over 
one card's Ethernet connection. The 
JetDirect card also provides the abili
ty to switch among protocols on the 
fly, interoperability in mixed network 
environments and ease of installa
tion. 

The LaserJet 4 Plus is priced at 
$1,839, and the LaserJet 4M Plus is 
priced at $2,479. 

Detailed graphics generally slow 
down PostScript and PCL printers, 
but Genicom, Chantilly, VA, has a 
series of host-based laser printers that 
leverage the processing power of work
stations and print at true engine-rated 
speeds. The 9000 Series includes the 
Genicom 9080, an 8-ppm, 600-by-
600-dpi resolution printer. The 
Genicom 9170 features 600-by-600 
dpi, 17-ppm speed and optional 
duplexing. 

Both models include a SCSI-2 inter
face that provides a built-in gateway 
for high-speed data transfer. All 
memory, processing and network con
nectivity functions are resident in the 
host workstation. The 9000 Series 
supports Sun Microsystems lnc. 's 
NeWSprint environments. 

The 9080 and 9170 both list for 
$4,995. 

Finally, Tektronix's Graphics Printing 
and Imaging Division, Wilsonville, 
OR, announced the acquisition of 
RasterOps Corp.'s color printer busi
ness. Tektronix will purchase Raster
Ops' printer inventory, support and 
service of its installed base of cus
tomers. 

Tektronix will no longer market 
RasterOps' CorrectPrint 300i dye
sublimation color printer or supplies, 
bur Tektronix will provide service 
and technical support to owners as if 
the printers were the Phaser IISDX, 
Tektronix's dye-sublimation color 
printer. Tektronix will offer an 
upgrade path for the CorrectPrint 
300i to convert it into a Phaser 
IISDX. The upgrade kit will be avail
able in July and will include full on
site technical support for the dura
tion of the warranty for a price of 
$2,995.-mm 
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The CY-ASP is the fastest digital data stor
age solution on the market, able to store up 
to 70 GB at speeds of up to 200 MB per min
ute, unattended. 

But there's more. 
The fastest subsystem is also the most 

flexible, giving you a choice of four record
ing modes plus offline copy and verify 
functions. 

In Single Mode the drives operate 
independently. 

In Cascade Mode data automatically 
writes to the next tape once the previous 
tape is full. 

In Mirroring Mode the same data 
writes to multiple tapes simultaneously. 

In Striping Mode data writes to two or 
more tapes at once, maximizing throughput. 

Consider it a data storage management 
tool, a solution that will help you solve the 
problems you encounter every day: the 
need for higher capacity and speed, the 
need to make duplicate tapes for off-site 
storage and data exchange, the need for 
real-time status information, and the need to 
save resources and boost productivity on 
every level. 

Of course, we also know that a storage 
solution is only as good as the data you get 
back. With a bit error rate of less than 1 in 
1017 bits read, the CY-ASP gives you the 
highest data integrity. 

Based on proven 8mm helical scan 
technology, each drive supports our switch
selectable data compression option. And 
each drive features a 2-line, 40-column back
lit display that gives complete status informa
tion. 

Backed by a two year warranty that in
cludes expert service and support from our 
in-house engineering group, the CY-ASP is 
setting the pace in performance, flexibility 
and value. 

Other configurations are available, rang
ing from a 2.5 GB subsystem to an intelli
gent, automated 3 TB tape library. And 
they're all compatible with the widest range 
of computer systems and networks. 

When you're ready for a data storage 
solution that means business, call for 
complete information. 

(804) 873-9000 
C O N T E M P O R A R Y CYBERMmcs 

Rock Landing Corporate Center • 11846 Rock Landing • Newpon News, VA 23606 • Fax: (804) 873-8836 
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HP Drops the Big One 
Hewlett-Packard Co. has introduced 

three workstations and discussed a 
fourth, all of which the company says 
are highly optimized for graphics tasks 
in the design market. They offer per
formance increases and price reduc
tions, as well as a new set of graphics 
coprocessor options. 

The machines are being targeted at 
Silicon Graphics Inc., which has 
recencly been attempting to take its 
3D phocorealiscic powers co the 
MCAD/ECAD market-traditionally 
one ofHP's domains. "We intend," 
says one company official, "co bomb 
SGI back into the Paleocene." 

One of four new workstation models, 
this HP 9000 Series 700 workstation 
provides 77 SPECint92 and 96 
SPECfp92. Hewlett-Packard says it 
intends its new machines to 
compete strongly in the computer
aided design market. 

The four systems are the HP 9000 
Series 700 Models 715/64, 715/80, 
715/100 and 725/100. All are based 
on the company's "Snake" PAlO0LC 
processor and support 256 to 512 MB 
of main memory, have a maximum 
internal disk of 4 GB and maximum 
coral disk of 84 co 240 GB. 

The 715 models are considered low
end, if not exaccly entry-level. The 
Model 715/64 has a 64-MHz proces
sor and offers 77.5 MIPS, or a 
SPECint92 of 66.6 and a SPECfp92 
of96.5 . Ir's in graphics performance, 
however, chat things get really interest
ing. In a base configuration, the work
station offers 6.55 X/mark93 and rates 
16 in PLBsurf93. With 32 MB of 
RAM, 525 MB of disk, and a 17-inch 
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monitor, the product costs $9,995. 
The 715/80, meanwhile, comes with 

an 80-MHz processor and provides 
97.12 MIPS, or a SPECint92 of 83 .5 
and a SPECfp92 of 120.9. Its 
X/mark93 score is 7.9, and it rates 20 
in terms of PLBsurf93. A base-level 
machine with 32 MB of RAM, 525 
MB of disk and a 17-inch color moni
tor is $13,600. 

The 715/100 has a 100-MHz proces
sor and provides 122 MIPS, or a 
SPECint92 of 100.1 and a SPECfp92 
of 137. Its X/Mark score is 12.25, and 
it rates 89 in terms of PLBsurf93. A 
base-level machine, with 1 GB of disk, 
64 MB of RAM and a 20-inch moni
tor costs $37,665. 

The 725/100 is described as a 
midrange system. Although HP says 
the machine would fall direccly under 
its top-of-the-line Model 735 and 
Model 755 workstations, it did not 
release details of the 725. It did say 
chat its specifications and performance 
would be the same as the 715/100, but 
chat it would be more expandable, 
with up to fo ur empty expansion sloes. 
The 715/100 has one. 

All the computers offer a number of 
features that enhance graphics perfor
mance. At the processor level, all the 
machines can perform subword arith
metic. This means that instead of 
operating only on 32-bit words, the 
processor can load and manipulate two 
16-bit subwords in the same register. 
The system can use these subwords in 
certain high-speed operations, such as 
integer math, which figures large in 
many graphics applications. 

Also, the 715 workstations feature 
color recovery. In chis process, 24-bic 
color is closely reproduced with an 8-
bit frame buffer using a process rather 
like a pseudo-color or indexed color 
scheme. What happens is chat the 8-
bit frame buffer contains not the col
ors themselves but rather codes chat 
correspond to a 24-bit palette. When 
the system encounters a code, it per
forms a quick lookup and "recovers" 
the true color. "We do dithering, but 
then we run it through our patent
pending process chat recovers the 
color," explains Pierre Bouchard, prod
uct marketing manager for the 
Workstations Systems Group at HP. 
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"You are able to recover almost all the 
colors of a 24-bit system." 

In addition, HP showed four new 
graphics subsystems that can be had as 
options on the workstations. The first 
of these is the HCRX-8, which pro
vides X Window System performance 
acceleration, hardware double buffer
ing, and approximately eight million 
colors through the color recovery tech
nique. The second is the HCRX-24, 
which provides 24 planes of color 
applications and eight overlay planes. 
Fourth is the HCRX-8Z, which has all 
the features of the HCRX-8 but with 
hardware acceleration. Finally, there is 
the HCRX-24Z, which offers full 24-
bic color. 

Ross Unveils 
hyperSPARC Upgrade 

SPARC-vendor Ross Technology Inc. 
has introduced an upgrade MBus 
module that allows end users to 
upgrade their SPARCstation 10 and 
SPARCserver 600MP machines to the 
hyperSPARC processor. There are two 
versions of the product: the RT600-D-
55, which has two hyperSPARCs and 
is priced at $5 ,950, and the RT600-Q-
55, which has four hyperSPARCs and 
is priced at $9,950. 

The Ross products do not compete 
with the Weitek Corp. Power µp prod
ucts, which sell primarily to individu
als and companies dealing with the 
older, pre-MBus systems. They are, 
however, competitive with Sun's own 
upgrade products. "Our CPU is com
petitive with theirs for the following 
reasons," says Steven Goldstein, Ross' 
vice president of marketing and sales. 
"First, we take up only a single con
nector slot, whereas Sun's takes two. 
Second, Sun requires its customers to 
upgrade to Solaris 2.3, where we sup
port Solaris 1 or Solaris 2.3, and third, 
we're cheaper. Their upgrade was list
ing for $20,000." 

He adds chat Sun's higher price 
"probably reflects the fact chat Sun 
wants to sell you a whole new worksta
tion instead of a cheap upgrade." 

Ross says that the SPARCstation 
with the original processor has a 
SPECrate_int of 1072 and a 
SPARCrate_fp of 1,282, but with the 
hyperSPARC module, the same 
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Welcome to the new world of VxD (vir
tual device driver.) Finally the speed 
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all the many advantages of a 100% 
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Ross Technology's upgrade MBus 
module allows users to replace an 
existing processor with two to four 
hyperSPARC processors. Each 
module occupies a single connector 
slot. 

machine has a SPECrate_inc of 4,554 
and a SPECrate_fp of 5,457. A 
SPARCserver 690 MP, meanwhile, 
normally has SPECrate_inc of 1,847 
and a SPECrate_fp of 1,930, but with 
hyperSPARC, it is 4,509 and 5,402, 
respectively. 

Microsoft Licenses 
Windows ... to UNIX? 

Microsoft Corp., the much-feared 
vendor of would-be UNIX-buster NT, 
has announced plans ro license part of 
Windows to UNIX companies. 
Specifically, the software giant is pro
viding Windows source code to com
panies that already provide software 
allowing developers or end users to put 
DOS and Windows onto UNIX sys
tems. "Business runs on DOS and 
Windows," explains Bob Kruger, 
Microsoft director of systems market
ing and standards, "but we wanted to 
give people the ability to have their 
applications where they wane them. " 

Microsoft announced agreements 
with Locus Computing Corp., 
Mainsoft Corp. and Insignia Solutions 
Inc. Locus is known for its DOS
UNIX file-transfer facilities, Insignia 
for its DOS/Windows emulators that 
run on UNIX, and Mainsoft for its 
libraries that allow developers to rake 
Windows applications and implement 
them in UNIX environments. 

Other agreements are said to be 
forthcoming. Bristol Technology Inc., 
which has a Windows-to-UNIX port
ing environment, is said to have one 
such arrangement in the works. Ocher 
vendors indicate that there is no con-
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cern that Microsoft could play 
favorites. "I don't think it is an issue," 
notes Durgo Rao, president of 
Software Pundits, which also has a 
porting suite. ''Al l the capable players 
are being considered." 

The vendors generally agree that 
Microsoft's goal is to make its 
Windows API a common, cross-plat
form development environment. The 
company already has in-house devel
opment operations to put it on 
Macintosh systems. However, says 
Chane Cullens, product manager for 
Wind/U at Bristol Technology, "they 
don't have a UNIX solution. And 
rather than build a new group to do 
UNIX, they've turned to licensing, and 
letting other people do it for them. Ir 
makes their cross-platform story very 
solid without having to do any work." 

Mainsoft Vice President of Sales and 
Marketing Jeff Elpern agrees. "They 
see a revenue stream either way, 
whether the user is on a PC or a 
UNIX system," he says. "I think they 
are serious about making the Windows 
API an open environment, and they 
are deeply engaged in making OLE an 
object strategy for the corporate 
world." OLE is an integration environ
ment that is roughly comparable to 
OpenDoc. "You can't do that unless 
you are on all the platforms. " 

Similar opinions come from Bob 
Peterson, director of the Merge prod
uct line at Locus. "Basically," he says, 
"Microsoft wanes to be seen as being 
in the open systems world. This is a 
step in that direction. " 

In addition, though , it could woo 
UNIX-oriented developers into the 
NT camp. "I think Microsoft realizes 
that if they get people to use the 
Windows API on UNIX, then UNIX 
programmers might decide that's 
where they should be. " UNIX pro
grammers, he says, might ask them
selves, "Why bother with a proprietary 
API? Why bother with Motif?" 
Instead, they could have on ly one code 
stream, and one set of source code, 
and only one operating system-NT-to 
worry about, and still be able to run 
on UNIX when they wished to. 

Meanwhile, Digital Equipment 
Corp. has recently announced its own 
set of UNIX-to-NT porting solutions. 
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eXcursion (SOK) Vl.2 for Windows 
NT is a PC X server that also contains 
a tool kit for porting applications that 
use the Motif GUI to NT. "Basically, it 
is a set ofX Window client libraries," 
says John Freitas, principal software 
engineer at Digital's NT Systems 
Group in Littleton, MA. "They would 
connect to an X server, and then the 
server would translate the X graphics 
to Windows graphics." 

Ir is not a tool for porting an entire 
application to NT. "We just address 
the user interface," says Freitas. "But, 
in a port like this [from U IX to 
NT], that can be the hardest part." He 
adds that his product has several sig
nificant technical advantages. "We 
support the NTFS file system, which 
means we can support long file names, 
we have full support of Motif and X 
Window, and Digital has its own 
extensions to Motif. " 

Moreover, eXcursion SDK can port 
the Motif-based interface of a VMS 
application to NT. Might VMS-ori
ented developers not be tempted to 
take their venerable VAX applications 
to NT as well? Porting from VMS to 
NT "is a similar kind of situation," 
says Freitas. "But the port might not 
be as straightforward. " 

He thinks that it isn't that easy to 
port a VMS application to NT. "VMS 
does share some things with NT. Ir is a 
32-bir OS that supporrs true preemp
tive multitasking, for instance. But NT 
also has similarities to UNIX. In fact, 
it has more in common with UNIX 
than VMS-porting stuff from UNIX 
goes fairly smooth, porting from VMS 
would be a lot harder. " 

Andataco to Resell 
Cray Superservers 

System and peripheral vendor 
Andaraco, San Diego, has announced 
that it has agreed to resell the Cray 
Research Superservers Inc. Superserver 
6400, which is a multiprocessor system 
that can be configured to hold as many 
as 64 SuperSPARC processors. 

The 6400 is the fruit of Cray's recent 
entry into commercial multiprocess
ing. The supercomputer maker had 
purchased the former FPS Systems, 
also of California, and used it as the 
core of a new multiprocessing division. 
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Cray has indicated chat it intends to 
ship its 6400 into both technical and 
commercial MIS markets. 

Andacaco thus becomes one of the 
first of the new system's resellers. 
Andataco has long carried a line of Sun 
workstation and server peripheral and 
afcermarket products. le was until 
recendy a Sun VAR, but, following a 
highly publicized breakup, the compa
ny turned instead to SPARCalikes 
from third parties. le also sells the HP 
9000 Series 700 and 800 products. 

In separate news, Andacaco 
announced a line of optical file server 
produces. Saying it had "canceled" a 
contract with Advanced Archival 
Products Inc., whose Amass product it 
had formerly offered, Andataco said it 
would be selling instead its 
Ensemble/OSF solution. This is a 
standalone optical media device that is 
compatible with NFS or the Novell 
Inc. NetWare system. It connects to a 
host via an Ethernet controller. 

Pricing on the Ensemble/OSF optical 
disk libraries ranges from $121,995 for 
a 20-GB system to $17,995 for a 187-
GB system. 

AAP Signs HP as Reseller 
Advanced Archival Products Inc. 

(AAP) has announced that Hewlett
Packard Co. has signed on as a remar
keter of the company's Amass file sys
tem software. HP will market Amass 
along with its own optical disk libraries 
and will provide technical support for 
customers of the combined produce. 

Under the terms of the agreement, 
HP's entire optical product line will 
support Amass. This includes machines 
ranging in size from 20 to 187 GB. 

Which OS Will Rule? 
Which operating system will lead the 

enterprise into the 21st century? That's 
the question Wyse Technology Inc. 
asked of its panelists at a recent debate 
held during UniForum in San 
Francisco. The panel made the event 
part comedy, part self-promotion and 
part system forecasting. Dave Card, 
UNIX analyst at International Data 
Corp., moderated. 

To make things interesting from the 
start, Matt Regan, group product 
manager of Windows NT at Microsoft 
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Corp., sat next to Jim Billmaier, vice 
president of marketing for SunSoft 
Inc. Rick Bohdanowicz, vice president 
of marketing at the UNIX Systems 
Group at Novell Inc. was on hand, as 
well as Doug Michels, chief technical 
officer at The Santa Cruz Operation 
Inc. A last-minute addition to the 
panel was made by IBM with Scott 
Handy, program manager of world
wide marketing strategies. 

Representatives from the "big ones," 
Microsoft, Sun, IBM, SCO and 
Novell, went head-to-head for a 
debate at UniForum: The topic was 
"Which operating system will lead 
the enterprise into the 21st century?" 

SunSoft cited scalability as its ace in 
the hole for carrying Sun's operating 
systems inro the future. That includes 
performance scalability, for one, from 
low-end laptops to high-end Cray 
workstations. Sun will support all lev
els of computing. A second type of 
scalability will be cross-architecture. 
Sun will support all architectures from 
the PowerPC to RISC systems. An 
additional issue is scalability over 
time. This means support for older 
products while migrating to newer 
ones-the move from Solaris 1 to 
Solaris 2, for example. Scalability of 
nerworks is a natural for UNIX. 
"Nerworks built on UNIX can easily 
be scaled from small work groups that 
run 10 nodes all the way up to who 
knows," says Billmaier. 

Novell spoke of rightsizing as its 
passport into the next century. Novell 
naturally sees nerworking as a funda
mental part of all systems involved in 
the rightsizing movement. "When 
delivering services to each end user 
throughout the enterprise, you've got 
to be able to deliver those services 
right to the desks of those users but, at 
the same time, maintain a manageable 
integrated hole. And that's why the 
concept of nerworking as an inherent 
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principle in your operating system 
design must be there," says 
Bohdanowicz. 

IBM's Scott Handy spoke of the 
importance of heterogeneous networks 
and noted that even in a company's 
own line of goods, i.e., OS/2 and AIX, 
systems must be entirely compatible. 
IBM is also focusing on downsizing for 
its customers. Handy says, "We're tak
ing our strategic middleware products 
like NetView and CICS that help man
age the enterprise and moving them to 
as many environments as we can." 

Doug Michels of SCO predicts 
Windows will evolve as a productivity 
solution for word processing, spread
sheets and other office applications. 
UNIX and OS/2 will remain on high
end performance systems as the com
pany's solution. SCO's route to the 
21st century hinges on Windows. 
Michels puts it like this: "Our answer 
is very simple-provide a server that's 
Windows friendly and network and 
Internet friendly and be the center of 
distributed data processing services. 
That solves an evolutionary problem 
that customers really have. " 

Although they would have liked to, 
each representative had to admit that 
they really did not see their operating 
system as the sole operating system of 
the 21st century.-mm 

Sun Shows 
Integration Business 

SunService, the service and support 
arm of Sun's business, has announced 
that Sunlntegration services has been 
incorporated into its organization. The 
group was part of Sun Microsystems 
Computer Corp. Sunlntegration will 
continue to be headed by Bill Coleman, 
vice president and general manager, but 
he will now report to Larry Hambly, 
president of SunService. 

In addition, the newly repositioned 
Sunlntegration has announced a series 
of six services that will be marketed as 
a portfolio to customers who are in the 
process of downsizing. The first of 
these is Open Systems Diagnostics, a 
service by which Sunlntegration gives 
customers a high-level diagnosis of the 
business and technological aspects of 
client/server technology. Next is IT 
Competitive Advantage, under which 

CIA 
Finding and diagnosing problems is easy when you've 

got the view. CIA (C Information Abstractor) helps you 
examine software structures and functions , which speeds the 
analysis process and also improves the quality of 
maintenance changes . 

You can view, analyze and compare programs to achieve 
a bener understanding of a system's operation. And CIA's 
open-architecture allows you to develop, integrate and 
customize tools to meet specific requirements. Plus it also 
works with VICE (Visual C Environment), creating a totally 
integrated environment for efficient software development. 

Find out how easy CIA can fit into your operations and 
budget. Call 1 800 462-8146 and ask for Dept. T53. 

--
--SOFTWARE SOLUTIONS GROUP 

Innovation yo u can dep e nd o n . AT&T 
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to leading companies throughout the U.S. Since the beginning , we've 

emphasized a commitment to customer support. 

Our available inventory of $200 million allows us to respond 

to your needs with the workstations and peripherals you need. 
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consistently "Look for the American Label". 

A 800-672-7368 

AMERICAN COMPUTER RENTAL, INC. ♦ 

A DECADE OF BUSINESS COMPUTER SOLUTIONS, 1984 - 1994 . 
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THEIR UNIX. 

Imagine A UNIX That Can 
Put You On The Fast Track. 

You 've waited a long time for UNIX® 

computing to live up to its potential. But 

the wait is over. Digital 's DEC OSF/1™ 

operating system is available now. 

The people at Digital created a UNIX so 

open and unified, it supports all standard 

UNIX interfaces and can run applications 

designed for System V, BSD;" and other 

versions of the UNIX operating system. 

And it's available on the entire family of 

Alpha AXP'" systems, giving you superior 

productivity and saving you money. 

DEC OSF/1. Now UNIX computing can 

take your business where it's never been 

before. That's what imagination is all about. 

To find out more about how Digital's unified 

approach to UNIX can help your business: 

• Call our network of Authorized Resellers 
or Digital's Alpha AXP Fast FAX at 
1-800-842-7027 in the U.S. or Canada. 

• Send mail via Internet to: lnfo@Oigital.com 

• Try Alpha AXP through the Internet for free. ,_ 
Internet users should telnet or rlogin to 
axposf.pa.dec.com (Internet address 
16.1.0.14), log in as axpguest (no password), 
and answer a short, qualifying questionnaire. 
After your application has been screened 
and your email address verified, you will be 
given an account in the system. 
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the organization develops a business 
case and lays down a technical 
approach for a customer to downsize. 

Strategic Architecture Design maps 
out a high-level architecture and cre
ates a three- to four-year plan for actu
al downsizing. Migration Planning 
provides a migration plan for the cus
tomer, including both business appli
cations and actual staff. Rapid 
Protoryping, then, is meant to provide 
a protorype of one of the customer's 
key applications as a proof-of-concept. 
Rapid Process Re-engineering inte
grates the customer's business practices 
and processes with the newly down
sized information technology. 

Sun and Fujitsu 
Pair Up for SPARC 

Sun and Fujitsu Ltd. have 
announced a de facto partnership 
under which the two companies will 
cooperate on the development of the 
SPARC processor. The companies will 
put aside their various patent, intellec
tual properry and business restrictions 
so that engineers from both companies 
can contribute to new designs for 
advanced SPARCs. 

The two companies say that this will 
not change relationships that already 
exist in the industry. For example, Sun 
will not sever its existing relationship 
with chip vendor Texas Instruments 
lnc.-which Sun now describes as a 
manufacturing relationship in which 
TI does not significantly contribute to 
the design of the processor. 

The agreement between the two com
panies brings the two leaders of the 
SPARC world into one camp. Sun, of 
course, remains the single largest con
sumer and design leader of SPARC pro
cessors. Fujitsu, through its own efforts 
and those of its subsidiaries-I CL Ltd. 
in Europe, and Ross Technologies in 
United States-has emerged in the last 
year and a half as a close second. 

This Just In ... 
• Sun Microsystems Federal, the part 

of Sun that handles sales to the U.S. 
government, has announced that it 
will be remarketing Tadpole 
Technology lnc.'s SPARCbook 3 and 
SPARCbook 3LC to government users 
in need oflaptop SPARC systems. 



Now Shipping! 
SPARC System JO Memory 

SPARC 10/30, 41 , 52, 54 
New! I 6MB, 64MB 

Best Memory Under The Sun. 
. - - ~ - . - -

- . I 
- --- --- --- ---

Sun Memory Enhancements 
Despite our competitive prices, 
Kingston memory upgrades for Sun 
SPARC workstations lead the industry in reliability, 
compatibility, selection and availability. Our 
workstation memory is backed by a lifetime warranty 
and free, comprehensive service and support. With 
Kingston Sun compatible memory upgrades, you may 
spend less, but you truly get more. 

Kingston Storage Products 
Kingston 's storage for Sun systems 

----- - includes the highest quality fixed 
and removable disk and tape 
enclosures available. 

sun \k·111<>1·~ 

Certified Compatibility 
All Kingston Sun compatible memory and 

storage products have 

SP.ARC" been tested and certified 
, as SPARC Verified'M by 

0 SPARC International. 
'1t\\!~. We go the extra step to 

SPARC center 1000 2000 
SPARC 630MP 670 & 690 

SPARC !PX & SPARC ELC 
SPARC SLC (4/20) 

SPARC !PC (4/40) & SPARC 1 & 1 + 
SPARC 2 

SPARC 10/30, 41, 52, 54 

SPARC 330, 370 & 390 
SPARC Classic & SPARC LX 

New! 32MB, 64MB, 256MB 

64MB 256MB 
4MB, 16MB 

4MB 
4MB, 16MB 
16MB 

16MB 64MB 
8MB, 32MB 

8MB, 32MB 

....._ ___ _,, guarantee our Sun 
memory upgrades are completely 
compatible with your system. 
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• In a related development, 

SunExpress, the Chelmsford , MA

based direct sales division of Sun, has 

announced chat it, coo, will be selling 

the Tadpole SPARCbook 3 . Bue it also 

announced chat it would be carrying 

the RDI PowerLice portable computer. 

RDI , in turn, announced chat it had 

an OEM agreement with SunSoft 

whereby it would be shipping its 

BriteLite and PowerLice workstations 

with Solaris 2.3 as well as 1.1.1 , and, 

in March, added that its Power Lice was 

also co be sold by Sun Federal. 

• The Concorde Group, Cambridge, 

MA, has become an Authorized 

Support Provider for SunSofc Inc. This 

means it can provide Solaris users and 

other SunSofr customers with tele

phone support, product revisions and 

error corrections as they become avail

able from SunSofc. 

• SunSolutions, the videoconferenc

ing business of Sun, has announced 

that it is joining the Consortium for 

Audiographics Teleconferencing 

Standards (CATS). This group is a 

not-for-profit organizatio n formed to 

promote international standards for 

teleconferencing. 

• The ASK Group Inc., Santa Clara, 

CA, has announced restructuring plans 

intended to bring the company back 

to profitability. ASK, which is noted in 

the industry for acquiring the former 

Ingres Corp. RDBMS company, says 

that it will take a restructuring charge 

of about $45 million to $47 mi ll ion 

for the fiscal third quarter ending 

March 31, 1994. 

• Software Maintenance and 
Develop ment Systems, Concord, MA, 

and Qualtrak Corp. , Santa Clara, CA, 

have announced an agreement under 

which the two companies will inte

grate SMDS's configuration manage

ment tool, Aide-de-Camp, with 

Qualtrak's Distributed Defect Tracking 

system. 

• Age Logic, San Diego, CA, is ship

ping a beta version of che X Image 

Extension Implementation (XlE-SI) to 

the X consortium. The extension is 

meant to bring high-performance 

imaging to X Windows. 

• The SPARC Technology Business of 

Sun says it is sampling 85- and 100-

MHz microSPARC II processors. -



Is your workstation adrift? 

Cray Research, long recognized as the 
leader in high-performance computing, 
now brings supercomputer software 
power to desktops and servers. With the 
CraySoft Network Qyeuing Environment, 
the most powerful network queuing soft-
ware available (NO;,) helps you get the most 
from your desktop and server systems, includ
ing those from Sun, IBM, SGI, HP, DEC and 
Cray Research Superservers. 

Rescue it with the 
Network Qyeuing Environment 

from CraySoft. TM 

The CraySoft etwork Qyeuing Environment allows 
you to use compute cycles in your network that otherwise 
would go idle. Its network-wide load balancing, 
automatic job routing, and guaranteed file 
transfer agent provide the most compre
hensive batch management capabilities 
available. 

CraySoft products extend supercomputing 
technology to the user's desktop by providing a 
Cray Research-compatible programming and pro-
duction environment for RISC-based systems. ow anyone who uses 
these systems can take advantage of software power from Cray Research. 
For more information about CraySoft, email us at craysoft@cray.com or 
call us at 1-800-BUY-CRAY or (612) 683-3030. 

e~oo,, ... 
Because no workstation is an islandTh' 

CraySoft is a trademark of Cray Research, Inc. DEC is a trademark of Digital Equipment Corporation. IBM is a trademark oflnternational Business ~lachines Corporation. Sun is a trademark of 
Sun ~licrosysterns, Inc. HP is a trademark of the Hewlett-Packard Company. UNIX is a trademark of UNIX System Laboratories, Inc. SGI is a trademark of Silicon Graphics, Inc. 
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sk Mr. Protocol 

by MICHAEL O'BRIEN 

"Due to the attractive bright orange 
color of the FD DI cables, the rats at the 
institute could not resist and had taken 
several bites. " 

-Raj Jain, FDDI Handbook 

'/I less pleasant side of internetworking 
is that the idea is so appealing that 
everyone seems to want to develop his or 
her own set of internetworking 
p rotocols. " 

-Craig Partridge, Gigabit Networking 

''ff you have access to a network you are 
encouraged to obtain the software used 
in this book and experiment on your 

" own. 
-W. Richard Stevens, TCP/IP Illustrated 
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Mr. Protocol Hits the Books 
Pinch me to see if 
I'm awake, will 
you? OW! OK, 
OK, I'm awake, so 
how is it that I see 
Mr. Protocol, the 

Ever O n Line, actually reading a book? 

A: You've got three guesses, and the 
first two don't count. T har's right, it's a 
book about computer protocols. 

Addison-Wesley has come our with 
no less than th ree books over rhe past 
few months that Mr. Protocol fo und 
noteworthy. T his month we'll be 
raki ng a look at them. Let us face the 
fac t that these will never hi t either The 

New York Times best-seller list, nor the 
C rown Books Shelf Full of Rump 
Roast of Bulwer-Lyrron at Seven 
Dollars the Pound. H owever, fo r 
hapless network administrators who 
have made rh e awful discovery that 
their network vendor sounds like they 
might know more than they do, these 
books will be invaluable. For one 
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thing, they're heavy enough to be 
excellent dark-alley companions. 

Ir may be argued that if one is forced 
to jump off a cliff twice, once head
first and once feet-first, one might 
wish to choose head-first for the first 
attempt, on the grounds that one 
might thereafter be free of any 
compulsion to proceed to stage two. Ir 
is for that reason that I choose first to 
review Raj Jain's excellent FDDI 

Handbook, subtitled High-Speed 

Networking Using Fiber and Other 

Media. I say this because of the aston
ishing depth and range displayed by 
this book. The coverage is at once so 
deep and so broad that one feels that 
not only could one use this book to 
build an FDDI net from scratch by 
rubbing two Coke bottl es together, 
one would even know the best grip to 
use on one of the bottles to bear off an 
overly persistent FDDI salesman. 

FDDI stands for Fiber Distributed 
D ara Interface. Ir has been around for 
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a number of years. Most people in the 
field have heard of it. Its deployment 
until now has been limited by the rela
tively high cost of the network inter
faces. However, it seems due for an 
explosion in populariry for a number 
of reasons. The cop three reasons are 
spelled ATM, ATM and ATM. 

Asynchronous Transfer Mode, or 
ATM, represents a switching technol
ogy chat is the current Holy Grail of 
the marketplace-minded within the 
high-speed networking communiry. It 
is offered for in-house sale by a number 
of manufacturers, but more important, 
it is underscood and offered by 
common carriers and promises co be as 
popular as ISDN was not. 

Considering chat an ATM switch can 
actually offer gigabic networking, or at 
lease chat order of magnitude, regular 
old 10-Mb Ethernet suddenly seems 
lacking. FDDI makes a natural choice 
for a follow-on LAN for an ATM 
switch, since FDDI can run up co 100 
MB/s. And once you've finished Jain's 
book, there's not much you won't 
know about FDDI. 

Jain scares out by giving an overview, 
and the overview goes into more detail 
about ring architectures, station rypes 
and the like than most textbooks do 
throughout. Things continue from 
there. FDDI has several layers of its 
own; Jain covers chem immediately. 
The Media Access Control prococol, 
the Medium Independent Physical 
Layer, the Physical Layer Medium 
Dependent, and a description of the 
fundamentals of optical communica
tions. 

An explanation of the sources of 
dispersion and the frequency windows 
available for use by FDDI took chis 
reviewer back co his course in physical 
optics. The mathematics involved in 
such matters as mulcimode transmission 
are not shirked here. While no actual 
integral or differential equations are co 
be spotted, a firm grounding in analysis 
is nevertheless a practical necessiry co 
follow these parts of the book. 

It should be noted chat Mr. Jain is 
not being deliberately obtuse. An 
actual explanation of how optical fiber 
does what it does, and hence an expla
nation of the basis of its strengths, 
weaknesses and general properties 
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requires chis sort of treatment. But it 
can be cough on the unprepared. 
However, sections chat deal purely 
with prococols deal only with the 
mathematics of prococols, which are 
not so stiff as the mathematics of opti
cal propagation. And even Mr. Jain 
shies away from Maxwell's equations. 

The treatment continues in chis 
exhaustive sryle, dealing with station 
management, connection and ring 
management, and chose parts of 
SNMP chat deal specifically with 
FDDI and the FDDI MIB. 

One of the strange things about chis 
book, however, is chat although the 
recent surge of interest in FDDI owes 
as much co ATM as it does co the drop 
in price ofFDDI interfaces, the FDDI 
Handbook makes no mention of ATM 
in an entire chapter devoted to FDDI 
and SONET, and only passing 
mention of ATM in a chapter on 
follow-on LANs for use with FDDI. 
This is perhaps too narrow a view co 
sui t Mr. Prococol-chose wishing co 
know how FDDI fies inco a larger 
scheme will have co supplement chis 
book with another (such as Craig 
Partridge's book, reviewed below). 

An invaluable feature of the FDDI 
Handbook is the section on buying, 
installing and analyzing fiber cables 
and FDDI equipment. This scuff alone 
is worth the price of admission. Two 
more chapters on performance analysis 
ofFDDI networks recall Mr. Jain's 
previous book on performance analysis 
in general. 

Perhaps the oddest thing about chis 
book are the humorous sidebars and 
(unattributed) cartoons. At first, Mr. 
Prococol was tempted co give Mr. Jain 
the time-proven advice, "Don't quit 
your day job, kid." 

However, it turns out chat the meta
humor involved is considerable. The 
odd parables and quirks chat illustrate 
various points about FDDI, not 
exactly a laugh-a-minute subject, are 
indeed so very odd as co cause one co 
wonder just what dim inner recess they 
could have sprung from. These aren't 
cartoons. They're Rorschach blocs. You 
will find yourself musing over each of 
chem, "How ever could chis have 
occurred co him?" 

This is not a question likely co arise 
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when considering the next book, Craig 
Partridge's Gigabit Networking, mainly 
because it covers the area in which Mr. 
Partridge wrote his thesis. Gigabit 
Networking is much easier going than 
the FDDI Handbook, if only because 
the treatment is nonmachematical and 
descriptive rather than derivacional. 
This does not make it a lesser book, 
however. In face, it complements Jain's 
book nicely, because it gives the overall 
treatment Jain's book lacks. Partridge's 
book describes FDDI (in considerably 
less detail than Jain, naturally), ATM, 
Synchronous Optical Network 
(SONET) and several ocher things, 
but more important, it shows how 
they interrelate and interact. Ic is the 
relationships between these things chat 
make up a gigabit network. 

Gigabit Networking begins with an 
overview ofFDDI. It then moves on co 
the general notion of cell networking, 
and from there co the specifics of ATM 
and SONET. It then treats the problem 
of wide-area cell networking and the 
switching strategies necessary in chis 
area, local-area cell networks, and the 
current state of gigabic networking 
(ATOMIC LAN, etc.). 

If chis were all chat were there, the 
book would be no more than a fine 
introduction co the state of the arc. 
What more could you ask for? Mr. 
Protocol is glad you asked. 

Starting with Chapter 9, Gigabit 
Networking starts co get really interest
ing. Chapter 9 is entitled "Making 
Hosts Ready for Gigabic Networks." It 
covers the issues in processor design 
chat most affect the transmission of 
data across a high-speed network, such 
as copymg coses, processor-memory 
interactions, etc. Chapter 10 covers 
the weak areas in coday's incernetwork
ing prococols, namely the places chat 
start co spring leaks when network 
speeds get high. The next chapters are 
pure gold, for they cover the matters 
chat are being hammered out in the 
various Internet Engineering Task 
Force working groups as chis review is 
being written: traffic shaping, perfor
mance guarantees and flows. The final 
chapters on distributed systems, a 
current view of the state of the art, and 
pointers co ocher sources of informa
tion (a sort of narrative bibliography) 
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round chings ouc nicely, buc ic is che 
chree chapcers on craffic char form, co 
Mr. Prococol 's way of chinking, che 
mosc imporcant pare of chis book. 
These are che issues char present che 
greacesc barriers co widespread deploy
ment of che NII. Mr. Prococol highly 
recommends chis excellent creacmenc. 
To lay all che cards on che cable, he 
praccically has co. Mr. Parcridge was 
present when Mr. Prococol was born, 
buc ic's a good book anyway. 

To round our che chreesome, so is 
TCP/IP Illustrated, Volume 1: The 
Protocols, by W. Richard Scevens, 
whose excellent book, UNIX Network 
Programming, remains a valuable 
adjuncc co any beginning Internee 
applicacion programmer's efforts. 

To be sure, Mr. Prococol is a naive 
reader. Given che ride, he picked up 
che book expeccing someching on che 
order of Prof E. McSquared's Calculus 
Primer, which was an introduccion co 
differential and integral calculus in 
comic-book form, complece wich cure 
licde animals. He was sorely disap
pointed co learn char chere weren'c any 
cure licde animals jumping around che 
packet headers in Mr. Scevens' book. 
To be sure, chere aren'c any cure 
animals of any sore in che book, buc 
Mr. P. soon forgoc his chagrin. 
"Illuscraced," in chis contexc, means 
"by examples," complece wich pointers 
co running code you can grab off che 
nee co cry all the scuff Mr. Stevens 
presents. 

Indeed, there are plenty of piccures in 
this book, of the usual sorts of packet 
headers if noc of bunnies. More 
welcome are the examples. Ac every 
point, Mr. Stevens has run programs co 
find out what real-world systems do 
when their innards are poked. The 
resulcs form an invaluable snapshot of 
the way current syscems behave under a 
wide variety of condicions. No maner 
whac else the book contains, this is an 
invaluable contribution of documenta
cion as well as of explication. 

The book takes the bonom-up 
approach co che seven-layer model of 
nerworking, chough that model isn't 
explicidy used. (Good thing. For some 
reason, whenever Mr. P. carries on 
about the "seven-layer model ," I'm 
never sure if he's referring to a choco-
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lace cake, a nerwork, or the old A. 
Merrin classic, Seven Footprints to 
Satan.) le begins wich che link layer, 
and runs chrough a cacalog of current 
suspeccs, ranging from Echernec 
chrough SLIP and PPP. 

le continues wich a descripcion of IP, 
complece wich a treacment of subnec 
masks, and moves on through mosc of 
che chings char IP can do: ARP, RARP, 
ICMP and routing. le introduces a 
couple of programs wich which many 
will already be familiar: ping, used co 
discover approximace round-trip rimes 
co a discant system, and traceroute, 
used co discover the route followed by 
packets from hither co yon. Finally 
seeing how these things work will be 
refreshing co those who have not dug 
into this before. 

A discussion of UDP follows, along 
wich associaced user-level prococols 
such as the Domain Name System, 
TFTP and BOOTP. Some may 
remember chat Mr. Prococol slugged 
chem wich char a couple of months ago. 

One interescing face abouc chis book, 
whose ride scares wich TCP, is chat 
TCP isn'c even introduced until 
Chapcer 17. It sort of reminds Mr. 
Prococol of Russell and Whitehead's 
Principia Mathematica, which spent 
300 pages or so just getting around co 
"one. " In face, TCP gets introduced on 
page 223 of a book abouc TCP/IP. If 
anyching, chis goes co prove char chis 
book is noc oriented coward applica
tions. le also proves char chere is a loc 
going on besides just TCP conneccions, 
which most people wich "busy" lights 
on cheir Echernec interfaces have prob
ably figured ouc already. 

The treacment of TCP, when it 
finally does gee started, is particularly 
valuable, for here is an integrated treat
ment of such highly necessary esocerica 
as the Nagle algorichm, silly window 
syndrome, delayed acknowledgments 
and ocher major landmarks of modern 
nerwork life. They don'c exisc in the 
basic protocol spec, buc no biggish 
nerwork can run wichouc 'em. Behold 
learning by doing. 

A treatment on che various timers 
used in TCP follows, and then a very 
valuable chapter on TCP Futures and 
Performance, in which is explained the 
"fac pipe syndrome," which is some-
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ching to be looked for when you build 
someching char uses FDDI and ATM 
and che NII and gigabic sacellice links 
and che like. Trusc Mr. P., Chapcer 24 
is a biggie. Some of che feacures 
mentioned in here, like the Window 
Scale Opcion, are available as drop-in 
opcional extras from syscem vendors. 

Ac chis point chings get puzzling. No 
mention is made of what Volume 2 is 
supposed co be. One would have 
expected Volume 2: The Applications, 
buc in face che lase several chapcers of 
che book are devoted to such chings as 
SNMP, Telnet and rlogin , FTP, SMTP 
and the like. Perhaps Volume 2 is 
biographical in nature. Mr. Protocol 
would enjoy Volume 2: The People. It 
might make very interesting reading, 
indeed. ~ 

Mike O'Brien has been noodling 
around the UNIX world for far too 
long a time. He knows he started out 
with UNIX Research Version 5 (not 
Syscem V, he hastens to point out), but 
forgets the year. He thinks it was 
around 197 5 or so. 

He founded and ran the first nation
wide U IX Users Group Software 
Distribution Center. He worked at 
Rand during the glory days of the Rand 
editor and the MH mail system, helped 
build CSNET (first at Rand and later at 
BBN Labs Inc.) and is now at an 
aerospace research corporation. 

Mr. Protocol refuses to divulge his 
qualifications and may, in fact, have 
none whatsoever. His email address is 
amp@expert . com. 
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NIX Basics 

Servers 
and Clients 
by PETER COLLINSON 
Hillside Systems 

T he term "client/server" seems to have come to 
the fore recently. It's not something that you will 
find me using, except perhaps with derision. It 
seems to have been invented by salespeople and 

hyped by the media. Is the intention to provide people out 
there in purchasing land with something to say that seems 
relevant? "Some Important Inc. goes Client/Server," trumpet 
the headlines. This is news, yet the notion of applications 
being broken into client/server parts is over 20 years old. 
Client/server applications have been going for as long as 
there have been networks. 

There are a whole bunch of servers that are running on 
your machine. Later in this article, I'm going to look at one 
that is part of the system infrastructure. It's not particularly 
new. It's s y slogd and provides a point of contact for all 
programs that need to log their actions. 

First, here are some words about servers and clients in 
general. A server on your machine will sit there listening for 
connections from the outside world. When it gets the connec
tion, it will do the necessary work and return its results back to 
the client. Preferably, the server should sleep until there is work 
to do. We try to avoid writing programs that wake up periodi
cally, poke about in a number of different places for work, and 
then go back to sleep if there is nothing to do. We wane to be 
sparing with CPU cycles so that we free the machine for more 
productive work. Nso, polling like this can cause the problem 
of deciding how frequently to wake up. 

Ideally, the server should wake up when a message from the 
network comes in. If we think of the message as an event, 
then the program is driven by that event. Recall that 
programs get all their information about the outside world 
using system calls. We'd like the server to make one system 
call and sleep until a message comes in. When the event 
happens, the server will wake up and continue with its work. 

This kind of mechanism has always existed in UNIX. Think 
about a program like a shell reading data from the terminal. 
We don't want the shell to keep looping, saying, "is that user 
back from making coffee yet?" The shell uses a read system 
call to acquire data. If there is nothing to read, then the kernel 
makes the r ead sleep until there is something. The user reap
pears, fully caffeinated, and types a line. The read call returns, 
passing the typed text into the shell. The shell is unaware of the 
delay. NI it sees is data being returned by the system call. 

A similar mechanism is used for writing programs that use 
the network. The kernel provides an object called a socket 
that is accessed by system calls to enable network communi
cation. There are some special system calls for sockets; they 
are used to set up aspects of the communication that are 
peculiar to networking. For example, they establish a remote 
network address or select the protocol type. There are also a 
set of send and receive system calls. In addition, the normal 
read/write calls can be used. This is convenient for 
UNIX. It means that we don't have to write special programs 
that talk to the network, although we generally do. 

36 SuNEXPERT Magazine/June 1994 



UNIX BASICS 

A server will sit in a system call waiting for an event from 
the network. Ir will have told the kernel what type of event it 
is interested in by providing the kernel with a port number. 
When some data comes in from the network addressed to 
that port number, the server will be woken up and passed 
the message. Ir will do the work the caller has requested and 
will (mostly) return a reply. After it is done, it will go back to 
the system call, where it will wait for more events. 

Notice that we don't have to do anything special to allow 
different machines to talk to our server. The main data 
processing loop in the server is independent of the source of 
the request. I'll come back to this in a moment. 

The Client 
Ar the other end of the connection, a client will use the 

same socket mechanism to make calls for services from 
servers on other machines. We want to obey the same rules 
of device independence that are used for writing a server. 
The client will need a destination address and a port number 
of the service it wants to use. The address is a small piece of 
data that is supplied from a file or the name server. The port 
number for "well-known" services comes from the 
/etc/servi ces file . The key thing to realize is you don't 
have to change the client program to talk to a different 
machine. The same binary is used to talk to any machine on 
the network. 

However, how does a client talk to a server on the same 
machine? The client expects to be pushing stuff out onto the 
network and, as we have seen, the server is listening to a 
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socket for events from the network. We certainly don't want 
to have to code special bits of program to deal with local 
connections in either the client or the server. 

One alternative is for the client to transmit a message 
addressed to its own machine. If the network technology 
permits, then the message will come back into the machine 
and be sent to the server as if it had come from some other 
system. Some technologies can do this; a machine can trans
mit to itself. Some can't. However, it slows down communi
cation. Ir's faster if the kernel realizes that the message from 
the client is intended for an on-board server, catches the 
outbound message, and sends it back up into the server. This 
is the function of the loopback network driver. 

The loopback driver is configured at system start-up time 
with the local IP address. Ir has sent any outbound packets 
destined for the local machine and diverts them internally to 
the appropriate waiting server. The loopback driver allows us 
ro write clients and servers chat are completely independent 
of their location by making the local machine part of the 
network too. 

Logging 
The syslogd program takes advantage of this location 

independence to provide a service that can be used to 
centralize logging of system information on one machine. 
First, let's talk a little about the logging of data. 

Programs tend to log actions in files. If the program is 
interactive, then it can inform the user of any actions that it 
is taking. If it's a background daemon, then it's not clear who 
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should be told. In times past, programs have written 
messages to the console-and some still do. This is fine until 
you try to use the console for other real work or need some 
data that has scrolled off the screen. It's better to write 
actions to a file so you can look at them later. 

However, even at UNIX Version 6, these log files were 
becoming painful to manage. People wrote programs chat 
dropped logs all over the file hierarchy. I hated this for many 
reasons. It was hard to find where a log file would spring up 
next to fill a disk partition. Also at that time, I tried not to 
write to the / usr partition, and many of these logs lurked in 
/ usr/lib. I went round making many programs write a file 
in / usr / adm/log. I still meddle with the log files of some 
recalcitrant programs by making their files into symbolic 
links pointing at / var /log or some such location. 

What are in the logs? There's a variety of information, 
ranging from 'Tm broken, fix me," through "Things are 
working fine; here's what I'm doing" to 'Tm still working 
and, by the way, this is the time." If you have a server 
running in the background, then your needs from the log 
file vary. If you are crying to get things going, then you may 
need everything it can give you. That's probably the only 
way to find out why things are not quite working the way 
you expect them to. Later on, when things seem functional, 
you might like to revert back to less voluminous output. 
Later on also, you will want to spot the failure messages from 
the mess of trivial logging ones. 

Logger D esign 
With all chis in mind, Eric Allman decided to write 

syslogd. It was done at a time when the number of services 
and daemons were growing rapidly. There was a need to 
provide a centralized system chat could cope with the 
increased networking capabilities of the machine. 

The idea behind syslogd is simple. As usual, it's easy to 
say that now-and less easy to come up with the idea in the 
first place. Any program that needs to log information makes 
a call to a server with a message. The server decides where to 
write chat message, depending on the contents of a control 
file. This divorces the action of logging from the action of 
storing the message. This is a good thing because it allows 
you to merge logs for classes of programs or to do different 
things with logs depending on circumstance. 

Why use a server? The basic problem the server is solving is 
one of "rendezvous." The client just sends a message into the 
kernel. It's the underlying transport mechanism chat makes 
sure the message gets to the right place. The programmer 
doesn't have to worry about how this rendezvous is made, it 
just happens. The programmer may have to worry about 
what happens if the system cannot find an appropriate 
server. This will manifest itself as a failed return from a 
system call allowing appropriate action to be taken. 

There are likely to be many clients of the logging server, so 
some method is needed to identify where the logging 
message originated. Each message is tagged with a pair of 
numbers: the facility and the level. Ir's the facility value chat 
is used to separate the messages depending on who sent 
them. There are a small number of possible values. The 

user facility acts as a catch-all for anything not fitting into 
the general scheme. Messages from the kernel are tagged 
with kern. 

There are several facilities that are used by groups of related 
programs: daemon is used by all system daemons, e.g., ftpd 
or :xntpd; cron is used by the various programs making 
time-managed actions, like cron or at; and auth by autho
rization programs, such as login or su. 

There are also facilities used by single subsystems: news 
used by the news system; mail by the mail system; and uucp 
is reserved for UUCP. Finally, there are eight facility codes 
reserved for local use, known as local0, locall, etc. 

The names represent numbers that are compiled into 
syslogd and every program that uses the client interface. 
The numbers are cast in stone. There are a couple of good 
reasons for chis. First, it means chat if my system is logging 
on yours, then your syslogd understands my messages. 
Second, it's fast. The facility values are burned into the 
program; no lookup is needed to obtain a value from a file, 
say. The numbers are just transmitted; computers handle 
numbers quickly and efficiently. 

However, I do wonder in retrospect whether the numeric 
coding was a good idea. Had the facilities been strings, then 
perhaps we would have seen chem evolve more over time. 
For example, I am interested in logging FTP in detail on my 
machine but don't care too much about xntp. Both share 
the same facility name. OK, I can do things with grep on 
the log file to find the data that I need, but that's after the 
event. 

For each facility code, there are several possible logging 
levels. Again, these are fixed numeric values. In order of 
severity, these are: emerg for panic conditions chat will 
normally be broadcast to all users; alert for conditions chat 
should be corrected immediately; crit for critical condi
tions such as hard device errors; err for other errors; 
warning for warning messages; notice for bringing the 
user's attention to something; info for information 
messages; and debug for debugging messages . 

The logging levels provide a way for syslogd to choose to 
store or ignore messages. Clients are written to always send 
logging messages to the daemon, the daemon is then 
instructed to ignore messages over a certain level (emerg has 
value zero and debug is 7). This allows you to "turn debug
ging on" for an application in syslogd. Debugging 
messages are always being logged, but usually messages of 
chis priority are ignored. 

The real problem with this scheme is that it's hard to know 
what levels of message are generated by any particular 
program. Sadly, the manual pages for daemons don't docu
ment chis-and they should. 

Client Interface 
The client interface to the system is simple. First, a 

routine is provided to open the log. The arguments to the 
routine are an identifying string that is written in the log 
(like ftpd), some options controlling aspects of the 
logging, and a facility value. Once open, the program can 
write logging messages using a routine called syslog that 
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works like C's printf. Each call to syslog includes a 
severity value. Finally, there is a close routine that tidies 
up after yo u. 

Of course, all my talk above about syslogd listening to 
one socket for messages is much too simple. There is a 
mechanism (the select system call) for looking at several 
open fi les or sockets and waiting fo r an event. In reality, 
syslogd listens to messages from three places: a UNIX 
domain socket, an IP socket and the kernel. A UNIX 
domain socket provides a way of communicating between 
rwo processes on the same machine. Pipes (both named and 
traditional) are implemented using these. T his is detail 
really, but I include it to stop the email saying, "You've got it 
wrong." 

The syslog client interface talks to a local syslogd server 
using the UNIX domain socket (/dev/ log). The client 
code will write on the system console if it cannot find the 
local syslogd. This is controlled by one of the options to 
the openlog routine. The IP socket that the server listens to 
carries messages for logging from other systems . Messages 
from the kernel are conveyed by a special device entry, 
/ dev/ klog. 

You can log messages from shell scripts by using the 
logger program. For example, my shell script that does a 
nightly level 5 dump of my disks does: 

logger -p local0 .err "Problem wi th dump" 

This appears in my console window and also on 
/ var / adm/messages. 

Controlling syslogd 
The daemon is controlled by a file sys log . conf that you 

will find lurking in / etc . Getting this file right can some
times be an arcane art , and the logger program can help 
here. The file consists of rwo columns separated by tabs. 
Note that this is tabs and not just white space. 

The first column is a selector and the second a destination . 
The selector is matched with the facility/severity pair of the 
inbound message and the message is sent to the destination 
if the matching succeeds. If the message is not matched by 
any selector in the file, it is simply junked. Multiple destina
tions are possible for the same message. So the lines : 

kern.debug 
kern.debug 

/var / adm/ messages 
/ dev/console 

will write all messages from the kernel (all m essages have a 
higher priority than debug) onto /var / adm/ messages and 
also onto the console. You can specify wild cards: 

*.err /var /adm/messages 

will write all messages from all facilities that are of severity 
err, crit, alert or emerg onto the file. You can group 
messages for one destination by using a semicolon: 

*.err;kern.debug /var / adm/ messages 

There's a special selector that can be used to inhibit messages 

"My client was concerned that a Sybase batch job was 
taking 30 hours. It had to be costing him a bundle. I 
recommended moving the Temp DB onto a DES Solid
State Disk to cut his batch time and save money. After 
the installation, his batch-time dropped to 20 minutes. 
The money he saved went right to his bottom line." 

To increase your DB applications' performance, contact 
Jim Boak at 408/452-0527. 

For a free white paper on improving relational database 
performance with Solid-State Disks, please contact DES 
at 408/727-5497, or fax 408/727-5496. = DES DISK EMULATION SYSTEMS, INC. 39 
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from a particular source. If the selector above read: 

* .err ;kern.debug;user.none 

it would inhibit any user messages from being written to the 
file. 

You can group severiry levels too: 

daemon,auth.notice / var / adrn/ messages 

sends all messages below and including notice for the 
daemon and auth facilities to the file. 

Destinations can be more than just simple files. A destina
tion can be a comma-separated list of user names that are 
informed of the message by scribbling on their terminal if 
they are logged onto the system. Beware. Don't use this 
lighdy; it can be a pain. If the destination is a star, then all 
logged-in users are sent the message. 
If the destination starts with an "at" symbol, then it should 

be followed by a host name. In chis case, all selected 
messages are sent to the named host and will be logged there. 
Notice chat clients don't talk direcdy to remote hosts for 
logging purposes. 

Before being processed by the daemon, the sys log. conf 

file is passed through by the m4 macro processor. This allows 
you to have the same configuration file on all your machines 
but select different actions depending on the settings of vari
ables. Sun provides support for having one centralized 
logging host. If your machine has the nickname of loghost 

in / etc / hosts, then syslogd will define the variable 
LOGHOST before invoking m4. This variable is used to select 
bits of the config. sys file. Ir allows different things to be 
done locally and on the main host logging machine. 
If you change syslog. conf, then you need to send a 

HUP signal to the running process to tell it to reread the 
configuration file. You can do a ps to find the value, but to 
help you, the daemon writes its process id in a file, 
/ etc / syslog .pid. Then the command: 

kill -HUP ' cat / etc / syslog.pid'. 

will work nicely. 

Finally 
The syslogd daemon and client interface is central to the 

running of your system. A great many programs are its 
clients. Also, devices on your network like routers can often 
be configured to send it data for logging. To make things 
more interesting, the program will act as a client for a remote 
copy of itself when it is configured to do that. Life is not too 
simple in the brand-new client/server universe. -<> 

Peter Collinson runs his own UNIX consultancy, dedi
cated ro earning enough money to allow him to pursue his 
own interests; doing whatever, whenever, where ever. .. He 
writes, teaches, consults and programs using SunOS running 
on a SPARCstation 2. Email: pc@expert.com. 
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Opener 

by RICHARD MORIN, 
Technical Editor 

Three Prayers to Bree Amal, Goddess of 

Keepers of Disorderly Houses: 

May These Events Not Involve Thy 
Servant. 

May These Events Not Cost Thy Servant 

Money. 

May These Events Leave No Trace of 

Themselves in Thy Servant's Memory. 

-Casting Fortune, John M. Ford 
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ROBIN JAREAUX 

May These Events (Part 3) 

A 
ccording to a Berkeley 
Software Design Inc. press 
release, the UNIX System 
Laboratories Inc. vs. BSDI 

lawsuit has been settled, and all legal 
disagreements, suits and countersuits 
have been resolved. A joint press 
release by BSDI and USL backs up 
this claim. Everyone is smiling, even 
if their teeth are clenched a bit, and 
we are all free to go on about our 
business . 

Consequently, it's an appropriate 
time to do a small postmortem. 
(Editor's note: For background infor
mation, see SunExpert, October 1992, 
Page 36, and January 1993, Page 29 .) 
There may be some useful lessons to 
elicit, and we can certainly try to 
determine what happened and why. 
None of the principals are talking 
much, however, and most of the 
details of the settlement are confiden
tial. Consequently, our resources are 
limited to press releases, rumors and 
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this space's usual quota of lucid and 
(ahem) unbiased opinion. Nothing 
new there; let's get on with it ... . 

Bree Amal's Scorecard 
The three prayers to Bree Amal 

achieved a mixed showing. The events 
didn't involve all that many people to 
any strong degree. Mainly, the lawsuit 
cast a cloud on BSDI and its product, 
BSD/386. It also involved the Univer
sity of California in an unwanted legal 
fracas. By and large, however, most of 
us could ignore the suit, and many of 
us did. 

Freeware distributors were faced with 
a tricky decision. Should they distrib
ute NET/2-based code, risking entan
glement in the suit, or abstain , possi
bly losing an interesting business 
opportunity? A few companies chose 
the latter, so NET/2 and its descen
dants remained commercially avai lable 
throughout the duration of the law
suit. 



Other companies (I don't know how 
many) abstained. My own company 
(Prime Time Freeware) certainly did, 
despite the fact that we had paid sever
al hundred dollars for a NET/2 license 
and distribution. My guess is that 
some other freeware vendors made the 
same decision. 

The events certainly cost a few fo lks 
some money. PTF's costs pale in com
parison to the legal fees incurred by 
the lawsuit's participants . I also susl?ect 
that BSD I's revenues were greatly 
diminished by the chilling effect of the 
suit. OEMs, in particular, must have 
been loathe to license technology that 
was under legal dispute. 

Finally, I wonder how much of the 
funds paid by Novell for USL were 
based on the impression that USL 
"owned" the UNIX source tree. 
System V Release 4.2 contains a lot of 
things that BSD UNIX does not, so 
Novell clearly got something for its 
money. It did not, however, get clear 
tide to UNIX. 

Moving on to the last prayer, I sin
cerely hope that at least some of us 
remember what happened and why. 
Before the advent of the NET/ 1 distri
bution, an unspoken assertion shack
led and divided the UNIX communi
ty. Anything written by source code 
licensees was suspect as being "part of 
UNIX" and was subject to some rather 
restrictive rules. 

Open exchange over the net, for 
instance, was illegal because unli
censed parties could not be allowed to 
see the code. Licensees were also 
required to make sure that recipients 
had appropriate licensing levels. T he 
latter restriction was a major part of 
the reason that UC Berkeley stayed 
with Version 32V instead of moving 
to later releases such as System III, 
System V, etc. 

Initially, however, these restrictions 
didn't pose much of an issue. There 
wasn't all that much new code, and 
nobody but a source licensee could 
make use of the additions, in any case. 
Over time, however, things changed. 
More and more code was added and 
modified. Whole subsystems (e.g., net
working) were added. 

Eventually, it became clear that the 
32V tail was wagging the BSDog. So 

I/OPENER 

the Berkeley staff decided to challenge 
the restriction. They went through the 
source tree, flagging the code as "new," 
"old" or "mixed." T hen they set about 
"cleaning up" the mixed code. About 
90% of the BSD tree was ultimately 
certified as clean and was released to 
all interested parties. 

This was a big win for almost every
one in the UNIX community. USL, of 
course, was a major exception. Faced 
with Berkeley's challenge to its intellec
tual property claims, USL had several 
possible options. It could, for instance, 
have simply ignored it, saving every
one involved a great deal of time and 
aggravation. 

Alternatively, it could have negotiat
ed with the Berkeley troops, working 
out which files were really proprietary. 
Berkeley and USL both claim to have 
attempted this, but the parties were 
apparently unable to reach any agree
ment. Consequently, USL felt obliged 
to do something about the challenge. 

The Big Boohoo 
Unfortunately, what it did was to 

bring in the lawyers. This may have 
been motivated in part by the impend
ing sale of USL to Novell. If Berkeley 
could give away roughly half of the 
SVR4 source tree, and BSDI could use 
it as the starting point for a competing 
product, USLs value as a property 
might be seriously affected. So the 
stakes weren't insignificant. 

Some mistaken assumptions and 
understandings on USLs part may 
have clouded its judgment. USL may 
have thought, for instance, that BSDI 
and UC would fold their tents at the 
threat of a lawsuit or that the lawsuit 
would go unnoticed by the general 
UNIX communi ty. Unfortunately for 
USL, this isn't the way it played out. 

Finally, the fact that BSD and SVR4 
share a great deal of code may have led 
some USL lawyers to assume that BSD 
got the code from SVR4. The dozens 
of assertions in the legal filings certain
ly point in that direction. In fact, how
ever, the opposite was quite demon
strably true. 

In the final analysis, very Ii ttle source 
code has been removed between the 
NET/2 and 4.4BSD-Lite releases. 
BSD I's 1.1 release will omit only 16 
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formerly distributed source code files, 
al l in the kernel. If NET /2 had had 
significant amounts ofUSL code in it, 
substantially greater surgery would 
have been required. 

Futures 
With the lawsuit settled and 

4.4BSD-Lite on its way (probably 
released by press time), we get to 
think about new options. The most 
obvious one, in my case, is to start 
including 4:4BSD-Lite in my freeware 
releases. 

I also expect to see at least some of 
the UNIX cloners switching from 
NET/2 to 4.4BSD-Lite. The change 
buys them some new features and new 
utilities, many more bug fixes and free
dom from the (fairly remote) possibili
ty of legal action. (USL has sent letters 
to at least two "freeware" groups .) 

4.4BSD-Lite is neither complete nor 
bootable as distributed so changing 
over will entail a lot of work. 
Consequently, the retrofits may take a 
while to surface. Some cloners, in fact, 
are almost certain to remain with 
NET /2, taking their chances on legal 
problems. 

I hope to see several solid commer
cial releases based on combinations of 
GNU freeware, 4.4BSD-Lite and per
haps Mach. BSDI already ships a solid 
product; with the resolution of the 
lawsuit, it should be in a position to 
capitalize on that very profitably. 

The other assorted Linux and BSD 
distributors face the challenge of meet
ing commercial-grade standards for 
software distribution while keeping 
costs low enough to attract freeware 
enthusiasts. I expect to see the advent 
of a number of freeware-based add-on 
packages, filling many of the gaps left 
in UNIX vendors' restricted distribu
tions . .... 

Richard Morin operates Prime Time 
Freeware (ptf@cfcl . com), which 
publishes mixed-media (book/CD
ROM) freeware collections. He also 
consults and writes on UNIX-related 
topics. He may be reached at Canta 
Forda Computer Laboratory, P.O. Box 
1488, Pacifica, CA 94044 or by email 
at rdn@cfcl. ccm 
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Fax Modems by S. LEE HENRY 

I 
n last month's issue, I reviewed XpressFax, a terrific fax 
sofrware package. Since then, I've begun to chink 
about fax modems and how they work. The modems 
themselves don't look much different from any ocher 

modems. In face, they may or may not have the word "FAX" 
printed on them or evident in the name. I have the idea that 
the word "Plus" in the name of my Telebit QBlazer Plus 
indicates that it is a FAX modem. I'm really not sure. The 
upgrade for my WorldBlazer, after all, came as a couple of 
chips and didn't affect the appearance of the modem at all. 
Further, the fact that a particular modem is a fax modem 
doesn't mean it doesn't work for non-fax applications; just 
that it does fax in addition to data transmissions. 

Before we look more closely at fax modems, let's briefly 
look at fax technology and what the standard "smart 
modems" do. 

So, What's Fax Anyway? 
A conventional fax is a standalone system with a control 

panel and a place to attach a telephone line. It has a paper 
feed in which you stack the pages to be transmitted and a 
tray of some kind to keep them from falling on the floor 
after they've been scanned. The scanner represents a high 
percentage of the electronics in the conventional fax. Like 
any scanner, it reads your pages (hopefully, you've put chem 

into the sheet feeder face up or face down-whatever your fax 
machine expects). le usually scans a line at a time using a row 
of photodetectors and converts the image on the page into 
ls and Os. The fax machine compresses the image before 
sending it out over the phone line. 

Of course, the fax machine can both send and receive faxes . 
Besides the scanner, it contains a modem to dial and answer 
the phone and a printer. Typically, fax machines use thermal 
printers and have rolls of paper. This means that your 
received faxes will feel somewhat "tacky" and they'll roll up 
in an unattractive way until you train them to lie flat. Some 
of the newer fax machines use plain paper and , therefore, are 
less annoying. 

So, What's a Modem? 
We probably all know what a modem is-a piece of equip

ment that takes data from an RS-232-C serial interface on 
our computer or terminal and sends it out over telephone 
wire (or vice versa). The important characteristics of 
modems influence how fast and how accurate they can be. In 
addition, it's very important that any modem we buy be able 
to communicate with other modems. 

Modems contain a relatively small set of fairly complex 
electronics. They have a modem chip, some ROMs, a CPU, 
power supply circuitry, telephone interface circuitry and an 
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RS-232-C port. When we use half-duplex connections, data 
goes in either direction but in only one direction at a time; 
in other words, it's time-multiplexed. When we use fu ll
duplex, we use two frequency bands so that the sending and 
receiving systems can use the line at the same time; in this 
case, it's frequency-multiplexed . 

The modulation technique (how the modem represents its 
data on the phone line) is an extremely important factor in 
modem communications because it affects the speed as well 
as the reliability of the communications. After all, the tele
phone system was not built for computers to communicate, 
but to maximize the clarity of voice.· Certain frequencies are 
attenuated, and the useful frequency range is limited to 
those that best transmit voice and reduce the chance of any 
noise that interferes with voice clarity. This means that 
modems have to operate under conditions that limit the 
frequency range over which they can operate, and that 
modulation techniques, as a result, have to be very "clever" 
to compensate for these limitations and still get the data 
transmitted quickly and correctly. 

Modulation standards started with the old Bell 103 stan
dard, which was used with 300 bis modems, and now 
include the proposed VFAST standard for 28.8-Kbls trans
mission. The key to any of these standards is that the 
modem on each end of the communications link must be 
following the same modulation and compression rules. 
Otherwise, no transmission is possible. 

As you might expect, the faster modems become, the mo re 
damage can be caused by noise on the line. After all, a single 
bit transmitted at 28.8 Kbls goes by 96 times faster than one 
at 300 bis. Noise that might not disturb a single bit at 300 
bis might clobber dozens of bits or more at 28.8 Kbls. To 
compensate for the vulnerability of the fast-flying bits and 
make modem communications reliable over standard (often 
noisy) phone lines, increasingly better schemes for error 
control have been devised. In addition, increasingly efficient 
compression techniques (some giving compression as high as 
4: 1) have allowed more data to be sent using fewer bits. 

How Smart Is Smart? 
Modern modems are always referred to as "smart" because 

their ancestors couldn't dial the phone and didn't have their 
own "language" or command set. Cleverly enough, they 
were called "dumb." The particular name "Smartmodem" 
was coined by Hayes to describe its 300-bls modem, when 
the idea of a "smart" modem was still fairly revolutionary. In 
fact , the Hayes command set is used by most modem manu
facturers, so almost all modems can justly be called "smart." 
This makes life easier on systems administrators, who often 
have to configure modems for their users. It makes it much 
easier on programmers who want to build communications 
software with pretty front ends. In this case, they have to 
issue the setup commands to the modem. 

The series of Hayes commands, all starting with "AT," 
allow setup of the various characteristics of the modem, for 
example, whether the modem will answer the phone auto
matically. They also allow us to control the modem. IfI 
attach a modem to my terminal and type ATMIL1DT1234, 
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Maximize the 
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Sun Development 
Systems 
If maximizing the return on your exist
ing Sun hardware and software develop
ment tools is important to your business, 
Digital has the answer you need. Our 
COHESIONworX solution provides an 
open, distributed software development 
environment that integrates all your Sun 
development systems into a flexible 
client/server model - creating a virtual 
system on the network. 

With the COHESIONworX product, 
your software engineers have the ability 
to use integrated tools and access data 
across UNIX systems - saving time for 
your developers and saving money 
for your business. Whether these devel
opers are using SunOS, HP-UX, or Alpha 
AXP OSF/1 software, the same interface 
appears on their screen. All the tools 
your users require, no matter where in 
the network they reside, are represented 
as icons right on the graphical "desktop." 

Tools You Can Use 
Digital 's COHESIONworX solution includes 
an integrated set of graphical program
ming tools based on familiar UNIX utilities 
that support development in Ada, C, C++, 
FORTRAN, and Pascal. New tools can be 
added easily with no source code changes 
required- ensuring that your investment 
will suit your business needs in the future 
as well as today. 

Create your own COHESIONworX 
environment today at a savings of more 
than $700. Now you can get a concurrent 
user license at a price of $1,548. But 
hurry- this special offer is for a limited
time only. 

For Information on Digital's 
COHESIONworX product, 

CALL 1-soo DIGITAL 
(1·800·344-4825) and reference BYM. 

DIGITAL llJ Id ate JUNE 1994 

Cut Your Sun Service Costs 
If you've never thought of 
Digital's high-quality support 
as an alternative to your Sun 
Spectrum service, consider 
this. We've been providing 
service for other vendors' 
equipment for more than 
a decade. Today, we support more multi
vendor environments than anyone else 
in the industry. In fact, we're servicing tens 
of thousands of Sun workstations for our 
customers right now. 

We have a world-class team ready to 
provide you with direct, person-to-person 
support - for less than you're currently 
paying. And with our 15/15 Service Guar
antee, you simply can't lose. Either we'll 
cut your maintenance costs by 15 percent, 
or we'll give you 15 percent off your next 
purchase of Digital hardware. 

Fast, Efficient Problem Resolution 
During the last 30 years, Digital has devel
oped and refined a highly efficient call 
handling system and problem escalation 
process. Our global logistics system and 
state-of-the-art tools for predictive main
tenance and remote diagnosis are consid
ered industry benchmarks. 

Our service engineers have the training 
and hands-on experience to resolve prob
lems, not just with your Sun hardware and 
Sun OS, but with most major Sun and third
party peripherals, storage devices, and net
works. With our comprehensive problem/ 
solution databases and strong alliances with 
industry leaders like Microsoft, Banyan, 
and Novell, our team can solve even the 
most complex multivendor problems. 

Flexible Service Options for 
Unique Service Needs 
Whether you're running stand
alone workstations or a complex 
network, you want a service plan 
that matches your business need. 
That's why Digital offers a broad 

range of alternatives to Sun's Bronze, 
Silver, Gold, and Platinum service levels. 

If you need round-the-clock coverage 
365 days a year with guaranteed response 
times, we can provide it. If you prefer a 
do-it-yourself approach, we can support 
your staff with spares kits, diagnostic soft
ware, or carry-in repairs at any of our 150 
U.S. SERVI Centers. And if your situation 
lies somewhere in between, we've got you 
covered there as well. 

Plus, Spare Parts When You Need Them 
When a service engineer needs a spare 
part to get your system up and running, 
you don't want to hear any excuses. That's 
why we've invested millions of dollars in 
spare parts for your Sun equipment - and 
millions more in parts for the products of 
more than 1,300 other information tech
nology vendors. What's more, our logistics 
system, with over 1,000 inventory stocking 
locations, can deliver the parts you need 
anywhere in the world in 24 hours or less. 

For information on Digital's limited-time 
Sun service offer, call 

1-800-221-0162 
and reference ext. 550. 

Visit Digital Booth #421 at SunWorld '94 
in San Francisco, June 14-16 



Sun Trade-In Offer Is a Big Deal 

N 
ow you can get up to $40,000 in trade-in value on 
any SPARC workstation and the SPARC servers, includ
ing 4/330, 4/370, 4/390, 4/470, 4/490, 630,670, and 690. 

Digital has pursued aggressive pricing on all upgrades to Alpha 
AXP workstations and servers if you trade in your Sun equip
ment today. In fact, you get 1.5 to 3 times the performance 
of your SPARCsystem at half the price. And if you're an exist
ing Digital customer, you get 20 percent off your net price of 
all Alpha AXP systems listed below. But act now. This is a 
limited-time offer. 

Sun Trade-In Program for New Customers 

Alpha AXP WORKSTATION TRADE-IN 
PURCHASE ALLOWANCE 

DEC 3000 Model 300 
PE301-BA/BB/BC $ 1,500 
PE301-NA/NB/NC $ 2,000 
PE301-CD/CE/CF $ 2,500 

DEC 3000 Model 600 
PE420-AA/BA/CA/DA $ 3,500 
PE420-EA/FA/GA/HA $ 8,500 
PE421-* * $ 4,500 

DEC 3000 Model 800 
PE520-AA/BA/CA/DA $ 6,000 
PE520-EA/FA/GA/HA $11,000 
PE521- * * $ 7,600 

Alpha AXP SERVER TRADE-IN 
PURCHASE ALLOWANCE 

DEC 3000 Model 600S 
PE430-AA/BA/CA/DA $ 3,600 
PE430-EA/FA/GA/HA $ 8,500 
PE431- ** $ 4,200 

DEC 3000 Model 800S 
PE530-AA/BA/CA/DA $ 6,000 
PE530-EA/FA/GA/HA $11,000 
PE531-* * $6,800 

Alpha AXP Clusters 
CT-FR330-04 $10,000 
CT-FR360-04 $30,000 
CT-FR380-04 $40,000 

To order, or to request your FREE copy of 
our SunOS to DEC OSF/1 Porting Guide, 

CALL 1-aoo DIGITAL 
(1-800-344-4825) and reference 76N. 

DEC 3000 Model 300LX AXP: 
High Performance, Low Price 

T 
he Alpha AXP technology Digital offers you today has 
a built-in pathway to future computing. Introducing 
the DEC 3000 Model 300LXAXP-Digital's lowest

cost AXP workstation - offering better performance than the 
competition and providing you with a cost-effective entry path 
into the world of AXP 64-bit computing. How cost-effective? 
Right around $5,000 - lower than any other workstation in 
its class. What's more, this system offers excellent expansion 
capabilities in a compact desktop design. 

Well-suited for both commercial and technical applications 
such as desktop publishing and software development, the 
DEC 3000 Model 300LX AXP features: 
■ 1280 x 1024 video resolution and integral 2D graphics 

accelerator standard on each system 
• Support for up to 256 Mbytes of memory 
• A SCSI-2 controller that supports up to seven devices 
• On-board Ethernet, ISDN, and audio in/out 
■ Two TURBOchannel slots for the addition of network, 

storage, and graphics capabilities 
What's more, Digital stands behind this entry-level Alpha 

AXP workstation with a 60-day money-back guarantee - no 
questions asked. So what are you waiting for? Let the DEC 
3000 Model 300LX AXP workstation hand you the future of 
64-bit computing today. 

For information on the DEC 3000 Model 300LX AXP workstation or 
any of Digital's industry-leading workstation and server products, 

CALL 1-soo DIGITAL 
(1-800-344-4825) and reference JAF. 

DIGITAL LEADS IN PRICE/PERFORMANCE 
DEC IBM HP Sun SGI 

300LX M20 712/60 SS5 70 MHz Indy-PC 

SPECfp92 75 26.7 79 47 35 
SPECint92 63 16.3 58 57 34 

$/fp92 $71 $287 $78 $119 $226 
$/int92 $84 $471 $106 $98 $232 

Configured $5,295* $7,670 $6,170 $5,595 $7,895 
Price • (16' color, 32 MB, 535 MB disk) 

Entry Price $5,295 $3,995 $4,995 $3,995 $4,995 
MB/Memory 32 16 16 16 16 
MB/Disk 535 0 260 535 0 

(As of April 1, 1994) 

The fo llowing are 1rademarks of Digital Equipment Corporation: Alpha AXP, AXP, COHESIO worX, DEC, Digital, the DIGITAL logo, SERVICenter, and TURBOchannel. Banyan is a registered trademark of 
Sany.an Systems, Inc. ~p and HP-~ X ar~ registered trademarks of Hewlett-Packard Company. IBM is a registered trademark of International Business Machines Corporation. Microsoft is a registered trademark 
of ~icrosoft Corporauon. Novell ~s a registered trademar~ of Novell , Inc. OSF/1 is a registered trademark of Open Software Foundation, Inc. SPARC is a registered trademark ofSparc International, Inc. Sun is a 
registered trad; m.a rk and Sun OS 1s a trademark of Sun Microsystems, Inc. UNIX is a registered trademark of Unix System Laboratories, Inc., a wholly owned subsidiary of Novell , Inc. Listed prices are U.S. 
Manufacturers List prices and are subject to change. · 
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SYSTEMS ADMINISTRATION 

I'm telling it a number of things: 

ATMl Keep the speaker on until the remote carrier is 
detected 

L1 Set the sound level to low 
DT1234 Use tone dialing and call extension 1234 

So, What's a Fax Modem? 
A fax modem is virtually identical to any other dial-up 

modem. It can be much slower than a standard modem if we 
compare sending an image of a page of text to sending the 
corresponding text. But, its strength is that it can transmit 
images. 

The primary differences berween fax modems and other 
modems are in the protocols that they support. Fax modems 
have incorporated an additional set of protocols to handle 
fax transmissions. And, of course, fax modems can talk to 
other fax modems as well as to conventional fax machines. 

Each fax transmission session involves five distinct phases, 
referred to as phases A through E, that involve: 

A call establishment 
B premessage procedure 
C message transmission 
D postmessage procedure 
E call release 

In the first phase, the calling fax modem makes the call and 
the answering modem answers and identifies itsel( The 

receiving modem (Phase B) then tells the calling modem 
about its capabilities (e.g., what speed it can use, what error 
control), and the modems exchange signals to ensure that 
they are synchronized and can maintain a fairly stable 
connection. The message is transmitted (Phase C) generally 
using some method of error control. If errors are detected, 
the receiving fax might say the fax equivalent of "come 
again?" or it might correct the error itself using some form of 
calculation against characters received correctly. Phase D 
might include the exchange of information about additional 
pages or indicate the end of the transmission. In Phase E, 
both modems disconnect. 

The V Dots 
Most of the standards that apply to modem communications 

were written by AT&T or the CCITT. CCITT stands for 
International Telegraph and Telephone Consultative 
Committee, but if you notice that the letters appear to be in 
the wrong order, it's because the committee's real name is in 
French (in which the order of the words is different). AT&T, of 
course, stands for American Telephone and Telegraph. Neither 
organization's role in setting modem standards is surprising. 

Most of the important standards are what I like to call "V 
Dot" standards, like V.32, which regulate how modems 
communicate with each other. There are so many relevant V 
Dots today that it can be downright confusing when you're 
trying to buy a fax modem. The back of the box from the 
last modem I bought mentions V.29, V.27ter, V.32, V.32bis, 
V.42 and V.42bis. It also talks about Group 3 and Class 2 

Sun Depot Repair, 
Parts, Systems 

48 

Count on us. We buy surplus parts and equipment 

As the leader in independent Unix systems 

maintenance, count on Polaris for all your Sun 

r epair, spare parts, and systems needs. 

W e have the r e pair capabilities, parts inven

tory, t echnical skills and experience to provide 

the most value for your service dollar. We exchange, repair and sell 

Sun parts and systems at competitive prices. Our spares are available when 

you need them. And we provide expert telephone support for the full line of 

Sun systems in a network environment. Call today for a price quote. 

POLARIS 
I 

COMMITMENTS You CAN COUNT ON 
CONTRACT MAINTENANCE • D E POT R E PAIR AND PARTS • T R AINING • SYST EMS 

508-460-1800 800-541-5831 Fax 508-485-1113 
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SYSTEMS ADMINISTRATION 

and MNP 2-4 and MNP 5. Sheeesh! 
There's also a term "PEP" that you may see in reference to 

Telebit modems; this stands for "packet ensemble protocol" 
and is a proprietary form of a particular modulation tech
nique. PEP modems can usually deal with imperfect line 
conditions, but both the sending and receiving modem must 
be able to use PEP if this is to do you any good. 

Most of the V Dot standards specify modulation tech
niques. Some, however, specify error control or compression. 
In general, the more V Dots listed on the back of the box, 
the better off you' ll be, but some are much more important 
than others. Among the more important V Dot standards to 
look for today are: 

Standard 

V32 
V32bis 
V42 

V42bis 

VFAST 
(proposed) 

Specifies 

9.6-Kb/s modulation technique 
14.4-Kb/s modulation technique 
error control (uses MNP 2-4 and LAPM 
error control techniques) 
data compression based on Lempel-Ziv-Welch 
(LZW) dictionary-based algorithm 
28.8-Kb/s modulation technique 

What Groups? 
The CCITT's group specifications characterize fax 

machines according to the scanned signal type, the modula
tion method they use, and their communications capabili
ties. Groups 1 and 2 describe analog fax machines. Group 3, 

Reader Feedback 

on the other hand, describes a digital technique. Group 3 fax 
systems encode images as Os and l s. Group 3 also specifies a 
minimal image resolution and higher optional resolutions. 

Another fax modem designation is "class." My Class 2 
modem is smarter than its Class 1 predecessors and can 
manage more of the communications process, including 
autodialing, handling the data transfer and doing a quality 
check on received data. 

MNP Specifications 
The MNP designator stands for Microcom Nerworking 

Protocol. MNP 1 through 4 are error control specifications 
and are in the public domain and included in some of the V 
Dot specifications as illustrated in the table shown earlier. 

MNP 5 and higher are licensable. MNP 5 is a compression 
technique that uses both adaptive Huffman encoding and 
run-length encoding to reduce most data to about half the 
original size. 

When my modem box says "speeds up to 57,600 bps using 
V42bis," what it's telling me is that if it is speaking to a 
similar modem, I might get this magnificent throughput 
because my data may be compressed as much as 4:1 and 
transmitted at 14,400 bps. Wow. ~ 

S. Lee Henry is on the Board of Directors of the Sun User 
Group and manages computer and nerworking services for 
the Physics and Astronomy Department at Johns Hopkins 
University. Send mail to slee@expert.com. 

o help SunExpert serve you better, take a few minutes to close 

the feedback loop by circling the appropriate numbers on the 

Reader Service card located elsewhere in this magazine. Rate 

the following column and feature topics in this issue. 

Features: 
Software Development (Part 1) 
It's Not Your Father's RPC 
Product Review: V]. Corp.'s Data Views 9.5 

Columns: 
Ask Mr. Protocol- Mr. P. H its the Books 
UNIX Basics-Servers and Clients 
I/Opener-May T hese Events, Part 3 
Systems Administration-Fax Modems 
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SOFTWARE DEVELOPMENT 

SunPro's Entry 

S un Microsystems Inc. has never been known for 
its software, and certainly not for its software 

development tools. Yet, SunPro-one of Sun's many 
planets-has long offered its SPARCworks tool suite to 
the public. This year, SunPro announced a new and 
improved version of its tool suite, collectively known 
as WorkShop. 

WorkShop is an integrated product suite for soft
ware developers. It comes in three flavors: one for C, 
one for C++ and one for FORTRAN. All three con
tain an enhanced version of SPARCworks, the 
SPARCcompiler for C, an assortment of code man
agement tools, and SPARC/iMPact, a set of develop
ment tools for programmers working in multiproces
sor environments. All these support tool integration 
through ToolTalk, the COSE standard for interappli
cation communications. 

WorkShop is more than just the repackaging of Sun's previ
ous offerings. For instance, SPARCworks has been enhanced 
and features, among other things, a debugger with several 
new capabilities. These include "fix and continue," which 
allows a programmer to execute a program, stop it when it 
encounters a serious bug, fix the bug and then continue 
without having to relink the program. 

Another debugging feature in the new SPARCworks is 
runtime error checking. This allows programmers to find 
memory access and memory leak errors. 

SPARCworks/iMPact, meanwhile, provides multithreaded 
development tools. It has, for example, a "thread-aware 
debugger" for people working on multiprocessor applica
tions. It also extends the SPARCompiler for FORTRAN to 
automatically parallelize FORTRAN applications. 

SunPro will not say how many copies of WorkShop it has 
shipped since its introduction. However, Rob Chang, prod
uct line manager for SunPro, says the product is doing well. 
"It's just easier to purchase because it's all in one box." 

The Alternatives 

S unPro's software development tools may be new and 
improved, but they're not the only game in town. Sun 

has never dominated its own software tools market. In fact, 
according to Mary Hubley, the associate manager analyst for 
market research company Datapro Information Services 
Group in Delran, NJ, it comes in third at its customer sites. 

She notes with some amazement that Sun even trails 
Microsoft Corp. at its customer sites. Not that Sun cus
tomers are regularly using Microsoft tools to do develop
ment for Sun platforms-though that is possible (see "Visual 
C++ on Suns?" below)-but they are developing client/server 
applications that include Windows-based desktops. "It's kind 
of unbelievable," she says, "but Microsoft is actually big in 
UNIX in that we have a lot of mixed shops with people who 
are using UNIX just as the servers." 
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SunPro WorkShop is a collection of dif
ferent developers' tools. It contains both 
new tools, such as a direct C++ compil
er, and enhancements of older ones. 
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She says Sun customers' search for alternative sources of tools 
dates at least to Sun's decision to unbundle its compilers three 
years ago. "Sun used to offer its tools along with its OS," she 
says. "When it unbundled its tools, and increased their price, 
developers started to look around for other options." 

And they found there were other options-including free
ware and shareware. "People are very interested in the free 
stuff," she says, "and in what they can get off the Internet. 
It's hot right now." 

Thus, Sun customers who don't want to use Sun's tools can 
take advantage of such things as the Cambridge, MA-based 
Free Software Foundation's various GNU tools and compil
ers-and many do. A recent Datapro report listed it as the 
number-two choice for development tools at UNIX sites. 

The appeal of freeware, though, is not just its cost. "The 
real reason people would consider the GNU system is that it 
supports open systems development better than any of the 
vendors' own products," says Michael Tiemann, president of 
Cygnus Support, which provides support for Free Software 
Foundation code. "Sun's development environment doesn't 
work on Digital Equipment Corp.'s Alpha systems. DEC's 
environment doesn't work on Hewlett-Packard Co.'s PA
RISC machines. But the GNU software has been ported to 
dozens of platforms." 

He shrugs off concerns about support or licensing prob
lems with freeware , pointing out that there are several com
panies like his that do nothing but offer support for the 
code. In fact, he thinks the GNU software may be better 
supported, and in need of less support, than Sun's own com
pilers. "I've been using the GNU compiler on Suns since 
before you could buy SPARC machines," he says. "The 
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ATTENDEE'S CHOICE 

"Look! is one of the most exciting and 
useful programmer tools we have seen 
and used in the last 5 years." 

Sun Microsystems 

"We could not locate and eliminate our 
memory problems so rapidly if it was not 
for Look!... There is nothing like it in the 
Windows world." 

Perkin-Elmer 

"Look! is incredibly fast and does not 
take up much computing resources" 

Interstellar Systems 

"If I was allowed to purchase only one 
C + + tool, I would buy Look! " 

British Telecom 

"Look! has given us a new level of C++ 
productivity. We do not know what we 
would have done without Look! " 

Financial Times 
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wned for C++ productivity. 
OpenObjects has revolutionized C++ programming by 
delivering a tool that dynamically animates an "object 
centric" view of your C++ program executing. 

At the recent Object World show in Boston, OpenObjects 
Look! was recognized by attendees voting as the most useful, 
innovative, and valuable new product at the show. 

Look! Delivers Solutions For: 
■ Understanding, verifying, and reusing 

existing code and class libraries. 

■ Addressing common pitfalls in C++: 

ti Memory leaks. 

ti Unexpected C++ default behavior. 

ti Invoking methods on deleted 
objects. 

ti Dangling references. 

ti In valid pointers and object 
references . 

■ Learning or teaching C++. 

■ Transitioning from C to C++. 

■ Software quality for C or C++: 

ti Code reviews and walk-thru's 

ti Software testing. 

ti Verification of design compliance. 

■ Unsealable, slow and memory 
hungry development tools. 

Look! is Available Now for 
Windows & UNIX! 

Look! to the future) today. 

Open Objects 
Phone: (415) 638-1000 

Fax: (415) 638-1015 

E-Mail: openobjs@netcom.com 
655 Mariners Island Blvd., Suite 305, San Mateo, CA 94404 
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GNU has been running on Sun machines for longer than 
Sun's current compilers have been." 

And, of course, if a developer is leery of freeware, there are 
commercial alternatives. Both Lucid Inc. and Centerline 
Software Inc. offer complete tool kits, including C and C++ 
compilers and debuggers, that compete directly with Sun's 
newly introduced WorkShop. Centerline, too, argues that 
cross-platform availability is an important reason not to buy 
Sun's product. "People have heterogeneous environments," 
says Bob Chatham, product line manager, programming 
environments, at Centerline. "They need [software develop
ment] tools that run on multiple platforms." 

Which WorkShop doesn't. In fact, says Chatham, it sup
ports Solaris 2, not Solaris 1 (aka SunOS), which a large 
number of Sun customers still use. "If you've got someone 
shipping product on SunOS, you're not going to change 
compilers in midstream," says Chatham. 

SunPro, however, denies that WorkShop doesn't protect 
customers' investments in SunOS. "They must not have read 
our press release closely enough," says SunPro's Chang. "We 
include tools for both Solaris and SunOS. Some of the capa
bilities may only run on Solaris, but we definitely support 
SunOS." 

Still, Lucid's director of marketing, Jay Mellman, thinks 
those unsupported capabilities are significant. "They've got a 
new, native C++ compiler," he notes, "but it is Version 1, 
and it is only on Solaris 2, whereas we've had our compiler 
on the market for three years." 

Mellman also says that his product and those of other third 
parties have significant technical advantages over WorkShop. 
"They've heavily promoted their fix-and-continue feature, " 
he says. "And it's useful, but the fact of the matter is there 
are only a very, very few situations where you can take 
advantage of it with the WorkShop product." 

Another aspect ofWorkShop that draws Mellman's fire is 
its claim to be an integrated tool set. "Al l they have really 
done is repackage it," he says. "On my Mac, I can launch a 
spreadsheet without quitting my word processor. Is that inte
gration? Well, I guess so. That's the level WorkShop 
has. But what's needed is really data integration, 
where I can look at the same piece of data with multi
ple tools. That's where you start getting the benefits of 
integration." 

Meanwhile, some vendors aren't convinced that 
SunPro really wants to compete with the likes of 
Lucid, Centerline and the other third parties. The 
WorkShop product suite can perform runtime error 
checking, for instance. Logically, this would make it a 
direct competitor to Pure Sofrware Corp., which 
makes its living from exactly that function. Yet Rob 
Dickerson, Pure's vice president, doesn't feel threat
ened. "WorkShop is useful, but it is relatively low 
end," he says. "Microsoft Works is a good general-use 
package, but it doesn't replace a high-end product like 
MS Office. " 

out to them, can trap errors, and that's useful. But they can 
only work up to 8 MB," he says. "What we've chosen to do 
with Pure is deal with much larger programs." 

He thinks that, with WorkShop, Sun is doing exactly what 
it has always done: provide a good but midrange product 
that will meet the needs of a volume market while leaving 
considerable room at the top. If that is a strategy, then Sun's 
third-place position in the tools market is actually a delight
ful place to be. "Sun's bread is buttered on the side of hard
ware," he says. "T hey need to have some degree of control of 
the tools market, so they have to be in the tools business-but 
it doesn't require that they be the leader in the market." 

This interpretation of things is one that shows up among 
developers as well. "Sun is actually a hardware vendor," says 
Patrick Sue!, director of marketing for ILOG Inc., which 
markets a number of C++ tools for advanced and dis tributed 
applications. "That doesn't make the people at SunPro and 
SunSoft very comfortable, but I think it's true." 

He argues that it really doesn't make economic sense for 
Sun to attempt to dominate its own tools market, particular
ly in the case of C++ environments. "C++ is very complex," 
he says. "I don't think Sun has the bandwidth to address the 
problems that can be attached to it. They're not going to 
waste the time to try to do so." 

Peter Wilson, president oflntegrated Computer Solutions 
Inc. , a vendor ofX-related sofrware that uses a variety of 
Sun's and other companys' tools, agrees. "SunPro makes fine 
tools. They are competitive, cost-effective, they work .. . and 
I'm happy with them," he says. "Do they make superb, 
killer, best-in-class tools ... which they give away for free? No. 

Sun isn 't the only game in town when it 
comes to development tools. Several 
other tool suites, like Energize from 
Lucid, provide competing products that 
may lend themselves particularly well to 
cross-platform development. 
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He notes in particular that while WorkShop does 
runtime, it doesn't do so on nearly the same level as 
Pure. "They've got special libraries that, when you call 
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When's the last time 
you tried taking your 

workstation on 
the road? Try again. 

Introducing the new Powerlite by RDI. 
Travelling with the power of your desktop SPARC®workstation 

has never been easier. Now you can take a real workstation with 
you and leave all your carts and dollies behind. 

Introducing RDI's PowerLite™ workbook- a microSPARC® 
workstation in a notebook. It has the internal disk capaciry, 
high resolution panel, and memory to perform all your desktop 
functions . The PowerLite will expand to 2 gigabytes of disk 
capacity, 80 megabytes of memory, and 2 SBus slots. No other 
SPARC portable even comes close! Plus, with unmodified Solaris~ 
the Power Lite is compatible with thousands of SPARC-based 
applications. 

And, at only 8.5 pounds including battery, its slim-line design 
fits easily into your briefcase. So next time you're on the road, bring 

the power of your workstation ll RD I 
with you. Bring a PowerLite. 

Call 1-800-RDI-LITE, or · • 
e-mail sales@rdi.com. ~ COMPUTER CORP. 

■ Base configuration - under $10,000 

■ 1024 x 768 high resolution cohr LCD and 640 x 480 Co/,orplus ™ 

■ JOO% compatibility with thousands of SPARC applicatiom 
with unmodified So/,aris 1.1.1 or 2.3/Wabi 

■ 50 MHz microSPARC with expandability of up to 2 GB 
internal disk capacity, 80 MB memory, and 2 SBus shts. 

■ 8.5 pounds with battery-2.2" (h) x 12.75" (w) x 11.18" (0 

■ Battery, keyboard with integrated trackball, and internal 
FAX/modem for unrestricted operation 

■ Ethernet, SCSl AUL 10-Base T, serial, parallel, keyboard/mouse, 
and external monitor ports for workstation connectivity 

~ 1-800-733-9333 ♦Sun~ 1-800-USE-SUNX, ext. 66 A 
A~. ,.___ (1-800-873-7869) .~ . 

© 1994, ROI Computer Corporation. Powerl.ite and Colorp/w are trademarks of RD! Computer Corp. Solaris is a registered trademark of Sun Microsystems, Inc. All SPARC trademarks are trademarks or registered trademarks of SPARC lncemational, 
Inc. microSPARC is licensed exclusively ro Sun Microsystems, Inc. Products bearing SPARC trademarks are based upon an architecrurc d1:Vdopcd by Sun Microsystems, Inc. SE354 

See us at SunWorld '94 
Booth #1343. 
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Of course not. They're in business to make money." 
He chinks chat SunPro and SunSofc will be more than happy 

to "leave room at the top." In fact, he says, asking whether 
SunPro's WorkShop is going to radically change the business 
may not be a question worth asking. "Asking which is better, 
SunPro's cools or the third parties', is sort of like asking how 
your dace was lase Friday. No matter how you answer, you're 
in trouble," he jokes. "I would say chat the SunPro produces 
look good. And Centerline and Pure had their greatest suc
cess when the market wasn't crowded, whereas now it is. 
[Bue], nobody blows anyone out of the water." 

Adam Joseph, president of AIB Software Corp., which 
makes the Sentinel debugger environment, agrees that Sun is 
probably not crying co eliminate the third parties. "My gen
eral impression is that Sun isn't crying co gee into the busi
ness of being a direct competitor with Centerline and peo
ple like myself, " he says. He chinks that SunPro is actually 
selling to a new class of customers-MIS officers and down
sizers who want co buy complete hardware/software packages 
from one vendor, just as they used co buy from IBM. 

"That class of customers will accept what Sun provides 
them because they can get it in one purchase order," he says. 
Bue chat leaves the rest of the market-the more technical 
users who have been the traditional buyers of these prod
ucts-unchanged. 

If any of these scenarios is right, then the market for 
Sun-oriented development cools will always have room for 
third parties. 

Bue that brings up the possibility chat they're all wrong. 
lucid's Melmann, for instance, chinks chat Sun intends co 
compete direccly with him, and other cool vendors, as fierce
ly as possible. The idea of developing good entry-level cools, 
and then leaving room above chat space for the third parties, 
"would be a good idea," he says, "but then they would have 
co leave money for the independents. Their strategy in chat 
case would be to have the best darn compiler they could, 
and then have so-so tools." 

Bue, he says, chat's not what Sun is doing. "They're pitch
ing their cools," he says. "They're going after the high end of 
the market." 

And, cautions Dacapro's Mary Hubley, no matter what 
Sun's intention, its marketing power is great and its position 
is strong. "Sun is in third. And chat's pretty good," she says. 
"They are not out of the ballpark at all." 

Other Rooms, Other Windows 

When Sun-oriented developers talk about cross-platform 
development, they frequencly mean development 

across mulciple UNIX platforms. Bue there's another world 
out there, a much bigger world-Microsoft Windows. 

It's a world chat many Sun developers have co enter if only 
because there are so many Windows PCs linked co Sun 
servers. For UNIX-oriented developers, chat can present spe
cial problems. How do you have an application chat cakes 

Searching for integrated workstation support 
leads the best explorers astray. So discover Apex 
Computer. We supply companies with training, 
depot repair, telephone technical support, spare 
parts, peripherals, and systems. Prompt and 
responsive, we are your single source for Sun, 
IBM RS/6000, and Silicon Graphics workstations. 

Call us. We'll keep you on the path-and scout 
new trails for you. Apex Computer: Pioneering 
UNIX workstation support. 

206•867• 1900~pt.R APEX 
Seattle 206-867-1900 COMPUTER 
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"" Let's build the ,ultimate SS 10. 
Your ultimate SS l O SPAR(alike™ workstation is the one that is 
tailor fit to your business and your budget. lntegrix offers you four 
Base Systems: the SWSl0/30, 10/40, 10/41 and 10/51. · 

Experience: As pioneers in the SPARC· arena, lntegrix has 
built a solid reputation fo P-roviding reliable1 cost-effective 
solutions for your specifi · nts. 
Flei,ibility: You select erals for your 
ideal desktop s lution. i rap ics boards, 
Sony monitors, expansion c as 
modul adable syste 
Full C "lily: l 00% co 
alest Solaris® OS. Plug-n-play fri 
AvailalN1ity: We deliver 
with guidance and technical 
support on every product. 

Ordering: 
We make it easy 
for integrators, VARs and OfMs 

See us at SunWorld, 
San Francisco Booth #631 

Best Value • More Options 
to build solutions that get the job done. 
Give us a call or fax for quick turn-around. 

INTEGRIX SWS 10 SYSTEMS 

® 

integrix 

Tel: (805) 375-1055 
Fax: (805) 375-2799 

SWSl0/30 

SWSl0/40 

SWSl0/41 

SWSl0/51 

1200 Lawrence Drive, Suite 150 Newbury Park, CA USA 91320 

Clock 

36MHz 

40MHz 

40MHz 

50MHz 

Circle No. 24 on Inquiry Ca rd 

MIPS MFLOPS SPEC"mt92 SPEClp92 Cache MBus SBus 

101.6 20.5 45.2 54.0 36KB 

109.5 22.9 50.2 60.2 36KB 

109.5 22.4 53.2 67.8 36K8+1M8 2 

135.5 27.3 65.2 83.0 36K8+1M8 2 

© 1993 lntegrix, Inc. All trademarks mentioned ore the property of their respective companies. 



advantage of SPARC's performance 
and the richness of UNIX as a devel
opment environment, while still mak
ing it available co Windows users? 

One way of dealing with the PC as 
client is co use it as a terminal. You can 
do chat by equipping the PC with an 
X Window System implementation, or 
you could make the UNIX application 
look like a Windows application when 
it's displayed on the PC. 

IXI Corp., the interface and software 
vendor chat sold Sun its Motif imple
mentation, offers cools co cake the lat
ter path. "Ours is the minimum-fuss 
approach," says Anil Malhorcra, IXI's 
vice president of marketing. To chis 
end, the company offers Wintif 1.0, 
with 2.0 slated for the near future. 
With Wintif, a UNIX application can 
run on the server but appear to be a 
Windows application on the client. 

How much do you have co rewrite 
your code? "The short answer is chat 
you may not have co do anything at 
all, " says Mike Moore, Wintif's prod
uct manager. "You may not even have 
co rel ink." 

SOFTWARE DEVELOPMENT 

But suppose you're not just support
ing a client. Suppose you're a develop
er and you want co support both Suns 
and Windows. Maybe, indeed, you are 
normally a Windows-oriented devel
oper, but you want co address the Sun 
market. However, you don't want to 
pay for a whole new UNIX staff to 
port your code, and you decidedly 
don't want co support two code 
streams during development. 

Your users could, of course, run a 
Windows emulator, like Wabi, but let's 
say you'd rather not have chem do chat. 
Perhaps you want your customers co 
see you as a UNIX product 
vendor-not a Windows company chat 
happens to have software chat per
forms reasonably well under some
body's emulator. 

Fortunately, help is available. A num
ber of companies sell software chat 
assists in putting Windows applica
tions on UNIX systems. Bristol 
Technology Inc., for example, offers 
Wind/U, currently in its 2.0 version, 
which is an implementation of the 
Windows API on UNIX. In effect, it 

implements Windows Winl6 and 
Win32 APls under Motif. The compa
ny says that developers can simply 
recompile their source for Sun systems 
and then link co the Wind/U libraries. 

Wind/U also supports, among other 
things, a UNIX version of Microsoft's 
famed Visual C++. The company says 
chis means users can do their develop
ment on the relatively user-friendly 
PC, with the helpful Visual C++ as a 
tool, and then execute on the power 
Sun systems. However, it also gives rise 
to the interesting possibility chat pro
grammers could use chis ulcimacely 
PC-centric language to develop direct
ly in Sun environments. 

There are at least three types of cus
tomers for Wind/U, says Chane 
Cullens, product manager for 
Wind/U at Bristol. "The first is peo
ple who have Windows applications 
and want to expand their markets. 
The second is Windows ISVs who 
have had customers approach chem 
and say, 'Hey, I'll buy a hundred 
copies of your product, but I want it 
on Sun."' 
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• Installation 

Phone: (404) 740-9787 • 1-800-784-RAID • Fax: (404) 740-9761 

SOLIDStorage disk drives for: 
1 G 8 Subsystem: Part NW1000SI, in DEC 
SOLID disk internal mount 
subsystem. 1050MB, 3.5", 9ms SUN 

$790. 
Apple 

2G 8 Subsystem: Part NW2000SI , in 
SGI SOLID disk internal mount 

subsystem. 2100MB, 3.5", 9ms 

$1390. IBM 

4G 8 Subsystem: Part NW4000SI, in HP 
SOLID disk inte rnal mount 
subsystem. 4000MB, 3.5", 8ms DG 

$2490. PC's 

Also Available: v Tape Drive Subsystems 
v Raid Products v Magneto Optical Subsystems 
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In The Works 
JULY 

NetworX 
The X Window System on your network opens up a lot of 
connectivity opportunities but you must understand X basics 
such as the Xlib interface, event management, the resource 
manager, font management and error-handling to leverage the 
benefits of X. 

SURVEY: The PC X Option 

BONUS DISTRIBUTION 
Enterprise Computing Expo 

AUGUST 
Desktop Publishing 

From text editors to graphics packages to pre-press to color 
proofing, Sun workstations are changing the way users create, 
edit and print their work. 

SURVEY:: Printers 

SEPTEMBER 

Downsizing: A MidWare Crisis 
If Sun workstations are part of your rightsizing hardware 
strategy, where can you turn for the middleware to enable 
peer-to-peer networks, or help integrate legacy systems? 

BONUS DISTRIBUTION 
UNIX Expo 
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INTRODUCING 
THE SPARCSTATION™ 5: 

NOW YOU CAN AFFORD 
TO GIVE ALL YOUR USERS THE 

POWER OF A WORKSTATION. 

Give your users worl.'station power and functionality, 

and you 'll give them independent access to all the 

information, tools, and people in 

OWER 
FOR THE 

your enterprise. In fact, with built-

in industry-standard networking 

capabilities, the SPARCstation™ 5 

connects seamlessly with any 

existing LAN or WAN. 

You'll also give your 

users the performance they need 

- including high-performance 

imaging and multimedia capa

bilities - and the world's leading PEOPLE UNIX® operating environment, 

Solaris'". At just $3,995 per 

seat, you can afford to put the SPARCstation 5 any-

where you'd like to see a productivity boost. And best 

of all, you get all this from Sun®, the world's leading 

supplier of UNIX solutions. 

1-800-426-5321 EXT. 780 
1 

Call today for your free 

SPARCstation 5 Information 

Kit. And be sure to asl., about 

our special upgrade 

plans - from both 

Remember, -when you empo-wer your users, you 

empo-wer your enterprise. 

~sun 
The Network Is The Computer.™ 

©1994 Sun Microsystems, Inc. 
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The third group, though, may be the one that is 
most troubling for UNIX partisans. Ir's the one that is 
taking products back the other way. "These are UNIX 
houses who have been looking at NT for a couple of 
years," says Cullens. "They've decided they'll have to 
have a Win/32 port eventually"-Win/32 is the 32-bit 
API for Windows-"and they're doing it this way." 

Bristol isn't alone in either its products or its opin
ions. Mainsoft Corp. too offers products that allow 
Windows applications to run on top of UNIX. Jeff 
Elpern, vice president of sales and marketing at 
Mainsoft, sees the same markets, with particular 
emphasis on UNIX companies looking to switch to 
NT. "Ir's incredibly hot, " he says. "We thought our 
first customers would be Windows developers looking 
to bring their applications to UNIX ... [but] the mar
ket that surprised us was UNIX developers who are 
now working on top of the Microsoft Foundation 
Library so they can get into the NT marker." 

In fact, he thinks that UNIX, or at least Motif, is 
finished as a development environment. "It's good news and 
bad news for UNIX," he says. "Ir's good news because it 
means applications are going to flow to UNIX. Ir's bad news 
because the Motif API is just not viable any more. Ir's too 
small and it's too expensive." 

As a result, he says, there is tremendous pressure on UNIX 
developers to switch their R&D efforts to NT. That way, 
they need support only one source code stream. "They've 
just got to play in the NT, Chicago and Cairo 
areas"-Chicago is the next generation of MS-Windows, and 
Cairo is the object-oriented version of NT under develop
ment at Microsoft-"and once you decide that, you've got 
multiple platforms, but you've got to have only one source 
code stream." 

That's certainly why one developer, General Electric 
Industrial and Power Systems in Schenectady, NY, chose to 
become a Bristol customer. "We were developing a requ isi
tion system for GE," says Simon Knight, program manager 
of product data management systems at GE. "It was a 
client/server program that had to run on Windows and HP 
systems, and we didn't want to maintain two sets of source." 

So, GE developed for Windows, and then used Wind/U to 
run the same applications on UNIX boxes. "The majority of 
our users are on Windows," he says, "but had to access 
UNIX." But only access it, not work on it full time. 

Still , he doesn't think that developers like himself spell the 
end of UNIX, per se. "I don't think people will stop develop
ing for UNIX," he says. "The situation here was that we had a 
few workstations, but a lot more PCs." There will be lots of 
other situations, he says, where the reverse will be true. 

In fact, one vendor of Windows on UNIX software, 
Software Pundits Inc. , agrees wholeheartedly. Like Bristol and 
Mainsoft, Software Pundits provides software that allows 
Windows applications to run on UNIX systems. "We have 
Mirage," explains company President Durgo Rao, "which is 
the Windows APL And we have Infinity, which is equivalent 
to OLE"-OLE is Microsoft's object broker technology. 

These products don't, however, just reproduce the 

Developers increasingly need to trans
port their Windows products to a Sun 
environment. Products like Bristol 
Technology's Wind/U implement the 
Windows AP/ on a UNIX system. This 
lets the developer put a Windows pack
age on a Sun workstation with little 
more than a recompile. 

.. , 
~y ~ludo-# ~ulp 

160<.,/ r1M'1 Wt.0.40U"-rtlOVI 
OO'hf Oll 1 WMJNHl-'fNUJ>OPUP 
OM!>f 0111 WM)Nllll!Otl 000 
000'.>f 0111 Wt,,U,!INUS!!l<:1 liC 

:~:~ ;:::: ~~~~~~~:::~! ~ 
)0°"'7 030.? u~c, Mi,~'-""11 .. 001 
11\1/1'1/ 0/IQ WIA.t•Ni!tllN'lll/\'( 
\!Ol)'.;/ \130! WM.OU( HYNI Wl'AI I 
IJOO',/ H!}()/ WM.SI HOCU~ on 
(\O(•f,f 1)0;>(1 WM ... M H'.lm-.on (I{ 

'l!ui',l ,)7,}0 WI.I.M()USt MOVf 
OQO~r 0113 WM.11Mrk 003c 
(UIO', I J(W1 WMJ'A!N I OMO 

Windows look and feel on UNIX. "We are focused on pro
viding UNIX applications," Rao says. "We support a Motif 
look and feel. " In other words, with his product, a Windows 
application seems to be a Motif application once it is on a 
Sun box. 

"I think people will continue to write to UNIX APis," says 
Rao. "Particularly those who want to originate on UNIX." 
People developing for UNIX will choose to do their develop
ment on UNIX systems, like Suns, and will also choose to 
target their applications there. Thar's particularly so, he says, 
because there are things you simply cannot get except by 
going native mode. "Applications demand services that can 
be had efficiently only by using the native versions of those 
services . Mapping them to something else isn't as efficient." 

Besides, he adds, "quite a lot of client/server applications 
demand UNIX. " 

But suppose the worst scenario occurred and users were 
determined to run NT en masse. That still might not be end 
of either Sun or UNIX. A few companies are, in fact, busily 
porting UNIX to NT. 

One such is D ataFocus Inc. "Our product's Nutcracker," 
says company President Pat Higbie. "Ir's an implementation 
of the UNIX AP Is on Windows NT." Ir's the reverse of the 
products from Bristol, Mainsoft and Software Pundits. It 
creates a virtual UNIX on top of NT. "It looks like UNIX to 
developers," says Higbie, "and like Windows to end users." 

He thinks that UNIX has more to bring to Windows than 
Windows NT does to UNIX. He doesn't buy, for instance, 
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We Finally F. ured Out What Wabi Means. 

Number of compatible 
applications you can run 

Networking capability 

Number of UNIX platforms 
you can run them on 

Availability 

Microsoft Windows 3.1 and 
MS-DOS 6.21 included 

Wabi 

13? 

Yes - supports Not yet 
NetWare, LAN 
Manager, Banyan 
VINES, TCP/IP 

Sun, HP, IBM, 3? 
Digital, and SGI 

Shipping On & Off 

Pre-installed No 

Everybody needs somebody to look up to - if you're looking to run 
Microsoft Windows™ and MS-DOS®-based applications on your UNIX 
workstation, you'll look up to SoftWindows'". 

Only SoftWindows provides complete Microsoft Windows and 
MS-DOS compatibility for thousands of applications, across a range of 
UNIX platforms. Plus access to PC networks, printers, modems, file servers 
and support for PC CD-ROMs. The best part is you don't have to grow up to 
be like Insignia - SoftWindows is shipping today! Call us about our free 
evaluation program: 508-682-7600. 

)iiEB 
MJCROf,CFt 
WINDO,,s. 
C0.1~11Blf Insignia Solutions® 

Insignia Solutions Inc., 6 Campanelli Drive, Andover, MA 01810 
©1994 lnsignio Solutions Inc. Insignia and Insignia Solutions ore registered trademarks of Insignia Solutions Inc. Microsoh and MS-DOS 01e registere<l trademarks and Windows and the Windows logo ore trademarks of Microsoh Corporation. 

SohWindows is a trademark used under license. All other product names ore trademarks or ,egistered trademarks of their respective holdets. 
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The Unknown Ideal 

Even the people who are in the configuration management market have a 
hard time with the term. "When I first came across the term 'configura

tion management,' I had no idea what it was,'' says John Ivory, director of 
marketing for Tower Concepts Inc., which offers the Razor configuration 
management tool. "It's not a 
self-defining sort of term . 
'Software testing' is self-defin
ing. 'Software quality assur
ance' is self-defining. But not 
'configuration management."' 

Generally though, configura
tion management is the busi
ness of managing changes to 
software , both during its 
development and afterward , 
during its longer term mainte
nance. A variety of companies 
offer CM tools, software 
that assists in this process. 
Players in the market range 

teot ~ .. CR_Test 
l .,. CR Close 

Close -> Oevetopnent _ Close 
etopment Orl$e ~.,, 3Y5tem ~ Test 
e1opmen1_0ose _,. Rl!lcase 
as,: ~> Rete.ase_Oose 

from Atria Software Inc. 1c ... 0ngc•-°""" ,c._ ... _,_, 
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with ClearCase; CaseWare Inc. 
with its CaseWare/CM; Softool 
Corp. with CCC/Harvest; Soft
ware Maintenance & Oevelop

Software configuration management 
products, like Softool's CCC/Harvest, 
can spare developers considerable 
time and effort. Yet CM remains one 
of the least well known of all the 
developer's arts. 

m e nt Systems Inc. with its 
Aid-de-Camp ; Tower Con
cepts, which calls its Razor a 
low-end product offering, and so on. 

CM would seem to be something that every programmer would know 
something about. "Anyone who develops software does some kind of con
figuration management," says Paul Levine, president and CEO of Atria. 
"But they don't think of it that way." 

Indeed, CM remains one of the lesser known lights of programming. It is a 
rare developer who has heard the term at all , and among the few that have, 
there is often some hostility toward it. The feeling is that any system that 
could manage the development of software might also stifle individual pro
grammer creativity. "The terms are scary,'' says Ivory. "The hardware engi
neers are used to having strict control over what they draw or design, but 
software is such a fluid medium that engineers can go from concept to revi
sion in a matter of moments. When someone wants to restrict that, there's 
opposition. People don't want to play a Mother-May-I? game." 

CM software vendors say this is a misapprehension of their products' 
aims, and one they are laboring mightily to overcome. "I think it is a label
ing issue more than anything else," says Levine. "When we describe our 
product, we use other words entirely. We say it is a set of four things: ver
sion control , build management, workspace management and process 
control. Everyone understands those." 

In the meantime, CM seems to be gradually seeping into the conscious
ness of the industry. "It is coming to light more and more," says Ivory. 
"There's now a CM news group on the Internet-comp.software.configura
tion.management-and CM tools as products are doing well." 

What may be the best advertising for CM, though, is the ever increasing 
complexity of software. "A lot of people know they need to manage their 
software configuration," says Levine. "They may not know the words to 
describe it, but they know they've got the problem." 
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the argument chat Windows applications 
will flood onto UNIX. "That's shortsight
ed. There is a lot of technology chat's never 
been available on Windows. For instance, 
Windows doesn't have a lot of mission
critical applications, and it doesn't have the 
high-end graphics things chat you can gee 
from SGI. " 

He says chat even if NT is every bit as 
successful as Microsoft's apologises say it 
will be, UNIX will still be there as a devel
opment and executive environment, rather 
the same way chat Pick went from being a 
operating system to an environment on 
top of UNIX without so much as a losing 
quarter. " [Pick on UNIX] is a very, very 
good analogy," he says. ''I'd say what we're 
doing is quite like Pick on UNIX. And 
one of the benefits of chat is you gee co run 
on Windows NT, but you also get your 
UNIX application ." 

Visual C++ on Suns? 
U I t is almost disgusting how fast you 

can generate an app with Visual 
C++," says Bristol Technology's Cullens. 
Visual C++ is Microsoft's answer to object
oriented programming within a graphical 
environment. It has a lot of advantages, at 
lease if you're in a Windows environment. 
Cullens notes chat Visual C++ contains 
much of what is needed in an application 
even before you begin coding. 

"It's fabulous, " agrees Mainsoft's Jeff 
Elpern. "We ship a couple of cools devel
oped on it. We were able to put together a 
very sophisticated, very complex applica
tion with less than 100 lines of Visual C++ 
code." 

UNIX people would love co gee their 
hands on a cool chat powerful. But, for the 
moment, Visual C++ is on Windows and 
nowhere else. It could be ported, says 
Cullens, "but the only person chat can 
really do chat is Microsoft." 

Microsoft, in turn , doesn't show much 
interest in porting anything co Solaris. 
Besides which, "you can't just port Visual 
C++ ," says Bob Kruger, director of sys
tems marketing and standards at 
Microsoft. "There are a lot of issues 
involved. The compiler is only part of 
the language." In ocher words, co gee 
Visual C++, you would need the rest of 
Windows there too. 

Bue chat's not to say chat people aren't cry-
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ing. Cullens says that he has two customers he could not iden
tify who had purchased Win/U 32 expressly to do develop
ment on Sun platforms with Visual C++. 

Meanwhile, Bristol customer Simon Knight, of GE, notes 
that wh ile he is doing his development for Windows, he 
wanted the Bristol because of its ability to reproduce Visual 
C++ on UNIX boxes for those occasions when he needed his 
applications there. "That's the reason Win/U was attractive. 
Visual C++ is by no means perfect-we have very large appli
cations and we've managed to break Visual C++ on a num
ber of occasions-but compared to the competition, it is 
quite a productive tool. " 

Companies Mentioned 
in this Article 

GE is doing its development on PCs and then running the 
resulcing application on Suns. But, at least one company is 
looking at doing the reverse-yet still using Visual C++. IQ 
Software Corp., San Antonio, TX, develops query and 
report writing products for vertical software companies. Its 
product, Intelligent Query (IQ) , runs on everything from 
UNIX to VMS, though its mass market remains Windows. 

But IQ likes to develop on SPARC systems because of their 
speed and networkabili ty. The company's solution, then, is 
to implement Visual C++ on the Suns. "Our goal is portabil
ity," explains Matt Reedy, IQ's chief technology officer. "We 
want to do development on Suns, and run on Windows, but 
we want to have the same source code in both environ
ments." 

To chat end, tfle company is experimenting with using the 
Mainsoft MAINWin product to run Visual C++ on their 
Suns. "Mainsoft appears to give us the functionality we 
need," says Reedy. He notes that the company has just 
begun development, but he expects to have developers actu
ally producing Visual C++ code, on Suns, within six 
months. "Hopefully, sooner." 

He adds, though, chat he is going with chis approach not 
because of any unique appeal of Visual C++. "It's primarily 
because the language has a MS-Windows focus ," he says. 
"We are trying to reach the most market we can, and the 
Microsoft products are so geared toward meeting the needs 
of Windows users that Visual C++ just tends to be the place 
where you get the most functionality. " 

He does not, however, chink chat developing for Windows 
on UNIX says anything bad about the long-time viabili ty of 
UNIX. "I chink the future of UNIX on the desktop is ques
tionable," he says. "I think Chicago, NT and even OS/2 will 
compete much more strongly there, but UNIX will be in the 
servers, both as database servers and networks. I think chat 
UNIX is going to be very healthy." 

Coming Soon 

I n Part II of chis story, we will look at the issues of develop
ing software in the space where it comes the closest to the 

user: GUI development environments. We will also examine 
portable execution environments that promise the abil ity to 

run one piece of code on many platforms, as well as the 
rebirth of the CASE industry. And, finally, we'll look at visu
al database languages, and the third wave of 4GLs. -<> 
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If securing your data 
is unimportant, you 
are going ta pay! 
Data security is a key item for 
an organization ' s production 
performance. In addition, if 
data is unavailable, your 
computer system is useless. 
The SOLIDdisk RAID sub
system guarantees data se
curity due to the continuous 
availability of data . 
Two main features characte
rize this system: 

Redundancy of com
ponents 

I.e. power supply, RAID 
controller and ventilator and 
hard disks. The read /write 
cache is mirrored usin , two 

Exchan~e of defective 
components 

Hot swap, i.e. the availability 
to exchange components 
during operation. This is sim
ple and userfriendly. 

Circle No. 37 on Inquiry Card 

Even if a hard disk fails, your 
data is secure and available! 
This is made possible by the 
RAID controller which 
assigns a security code to all 
data received from the com
puter system, and distributes 
the data across the hard disks. 
If one of the drives fails, the 
RAID controller can continue 
to supply the data to the 
computer system. This is done 
by using a security code which 
is available on one of the other 
hard disks. 

The SOLIDdisk RAID 
system at a glance: 
Users can be supplied with v:ast 
amounts of secured data, and also 
have the feature of direct access 
capabilities. Industries that use 
desktop publishing, multimedia 
and databases, will find RAID 

Redundant structure • no down 
time • mirror cache • up to 80GB 
per unit , 560GB per SCSI • 
MTBDL more than 4 Mio hours 
(500 years) 
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It's Not Your Father's RPC 
by JONATHAN CHINITZ, lntelliSoft Corp. 

R 
emote procedure calls (RPC) are nothing adapting to make it mainstream. DCE/RPC is no 

new: They have been around for years. different. This article will describe some of the 

But now, with everyone looking for ways more interesting features of DCE/RPC, how they 

to build distributed, client/server applications in address the limitations of an existing RPC tech-

a networking environment, RPCs have emerged nology (Sun Microsys tems lnc. 's ONC/RPC) , and 

as the predominant communica- how they can be used in application 

tions framework. However, development. 

the mass appeal of these 

tools has been limited 

somewhat, due to the 

fact that they 

Terminology 

First, a quick tour 

of RPC and the 

address only the client/server model 

commun1cat1ons is in order. RPC 

aspect of distrib- ai...Jllf:
3

~.:'! . .,.i~-. separates the calling 

uted applications. , ~ ~\'i.S program and the 

The DCE Remote ·- 11.a•w,n- n..:~• called procedure into 

Procedure Call service, two processes. The call-

wh ich is the communi- ing program is the client; 

cations layer of the Open Soft- the called process is the server. 

ware Foundation (OSF) Distributed To accomplish this, you need to make 

Computing Environment (DCE), is quickly the call in one process , communicate the input 

becoming the next generation of development parameters to another process and get the proce-

~ tools designed to provide an integrated solution to <lure to execute in the remote process. RPC uses 

stubs, which are local functions acting as surro

gates for the remote procedures (see Figure 1). 

0: 

~ distributed applications . However, every new tech-
w 

; nology requires some measure of learning and 
:,: 

2 

-~ The OSF/DCE's new wrinkle on remote procedure calls 
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T he role of the client stub is to pack
age the input parameters and send 
them to the remote process. This is 
called marshalling. The server stub 
unpacks the input parameters and calls 
the actual procedure with them. This is 
unmarshalling. The procedure code 
itself is called the manager routine. 
When the procedme completes, it 
returns to the server stub, where the 
output parameters are marshalled and 
transmitted back to the client stub. 
The client stub unmarshalls the output 
arguments and returns to the client 
code. 

APPLICATION DEVELOPMENT 

sample application: a remote procedure 
call that sums two arrays of integers and 
returns the result to the client. To make 
the example as simple as possible, I 
have eliminated any error-code check
ing and just left the basics. The process 
is the same regardless of which RPC 
technology you choose. First you write 
the interface definition, then you devel
op the client and server portions. Figure 
3 illustrates the sample ONC/RPC 
code. Figure 4 has the DCE/RPC code. 

Parameters and Data Types 
The first thing that might seem odd 

is that, in the interface definition file 
arithmetic . x, I have defined a 
struct two_arrays to include both 

input arrays. That is because 
ONC/RPC can accept only one input 
argument and return one output argu
ment. T his means that, for all but very 
simple procedures, you have to artifi
cially define structures, packing them 
on the client side and unpacking them 
on the server side. The same definition 
in D CE IDL can be found in the file 
arithmetic. idl. Notice that 
DCE/RPC has no limitation on the 
number of arguments in a remote pro
cedure call. Not only is this more nat
ural and transparent to the developer, 
it requires that less code be written. 

While we are on the subject of proce
dure call arguments, DCE/RPC 
addresses another fundamental defi-

The marshalling code in the stubs 
handles the different representations 
of characters, integers and floating 
point numbers across different 
machine architectures. This 
enables programmers to develop 
RPC applications in which the 
client and server execute on dif
ferent computers. 

Figure 1. The role of the client stub is to package the input parameters and send them 
to the remote process. The server stub unpacks the input parameters and calls the 
actual procedure with them. 

The collection of remote proce
dures that a client and server 
share are grouped together to 
form an interface. The program
mer describes the syntax and 
semantics of the remote proce
dures in a special interface defini
tion language (DCE IDL). Each 
procedure is defined in a C-like 
syntax. The IDL compiler reads 
the interface definition and pro-
duces the stubs from it (see Figure 
2a). The programmer writes the 
client initialization code and calls 
the RPC, the server initialization 
code and manager routines using 
a standard programming lan
guage. These files are compiled 
and linked with their respective 
stubs and the DCE library to 
form the client and server exe
cutables (see Figure 26). 

The actual transmission, connec
tion management and other relat
ed activities are part of the RPC 
runtime code. T he runtime hides 
the details of communications 
between the client and the server, 
making the choice of protocols 
and the reliability of the transport 
used by RPC transparent to the 
behavior of the application. 

Now that we have the terminolo
gy behind us, let's take a look at a 
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Client View of RPC Server View of RPC 

I ::D 
-a 
c-:, 

print_lile 
""""'R """"'R print_lile 
c:: c:: 
:::I :::I remove_li 
~ ~ 

-■ 
remove_lile 3 3 

CD CD 

User code Client stub RPC RPC Server stub Manager routines 
runtime runtime 

User code 

Figure 2. In 2a the /OL compiler reads the interface definition and produces the stubs 
from it. The programmer writes the client initialization code and calls the RPG, the 
server initialization code and manager routines using a standard programing lan
guage. These files are compiled and linked with their respective stubs and the OGE 
library to form the client and server executables as in 2b. 

A. Compiling the Interface B. Building the Client/Server 
• ~ ,- - ~~·' -!~ "' 

uulden IDL file Editor 

ldl 

• i • Server stub Header Client stub 

Server build process Client build process 
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Figure 3. ONG Code 

/* arithmetic.x * / 
canst ARRAY_SIZE = 10; 
typedef intlong_array<ARRAY_SIZE>; 
structtwo_arrays { 

long_array a; 
long_array b; 

} ; 

typedef struct two_arrays two_arrays; 
I * The RPC definition * / 
program SUM { 

version VERS { 
long_array SUM_ARRAYS ( two_arrays) = 1; 

} = l; 
} = 0x20000001; 

I * ONC_server. c * I 
#include<rpc / rpc.h> 
#include "arithmetic.h" 

/ * All procedure names have the procedure number appended to their 
name* / 
long_array * 
sum_arrays_l(arg) 

two_arrays * arg 

static long_array res; 
long_array a, b; 

I * Unpack arguments * / 
a= arg->a; 
b = arg->b; 

I * Perform the RPC * / 
for (ii=0; ii<ARRAY_SIZE; ii++) 

res[ii) =a[ii) +b[ii); 
return(&res); 

/ * ONC_client.c * / 
#include <stdio. h> 
#include<rpc / rpc.h> 
#include "arithemtic . h" 
long_array a= { 100,200,345, 23, 67, 65, 0 , 4, 32, 11}; 
long_array b = { 4, 0, 2, 3, 22, 56, 877, 9, 0 , 1}; 

main (argc, argv) 
int argc; 
char *argv[ J ; 

char *server; 
CLIENT *cl; 
two_arrays arg; 
long_array sum; 

I * The c lient handle * / 

I * Who are we making the RPC to? * / 
s erver = argv [ 1 ) ; 
/ * Prepare t he i nput argument for the RPC * / 
fo r ( ii=0; ii<ARRAY_SIZE, ii++) { 

a rg . a[ii) = a [ii]; 
a rg.b[ii) =b [ii]; 

/ * Establish the client handle * / 
c l=clnt_create(server, SUM, VERS, "tcp"); 

I * Execute t he RPC and print the results* / 
sum= sum_arrays_l (&arg, cl); 
printf ( "sums are: ") ; 
fo r (ii=0; ii<ARRAY_SIZE, ii ++) 

printf ( "%d ", sum[ii]) ; 
printf ( " \ n "); 
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ciency of ONC/RPC. Procedure call 
arguments are not limited in size, 
regardless of the transport used in 
DCE/RPC. ONC/RPC running over a 
UDP transport has a strict limitation of 
8-KB arguments. This also means chat 
the semantics of the ONC/RPC trans
port are no longer transparent to the 
application developer. You have to 

know the requirements of your proce
dure calls to choose the right RPC. The 
DCE/RPC runtime guarantees reliabili
ty, regardless of the transport used. 

Bindings and the Cell 
Directory Service 

How do servers make themselves 
known on the network? In the past, 
using ONC/RPC, your choices were 
limited to using the local databases 
/ etc / rpc and / etc / services. But 
chis still meant chat you had to know 
which machine the service resided on 
in order to pass chis information on to 
the clnt_create call (or, using UDP, 
to the callrpc library call). You could 
improve on chis somewhat by using 
ON C's Network Information Service 
( IS) at the price of extra, handcrafted 
work. 

In DCE, all the network services and 
machines chat work together are called 
a cell. One of these services is the Cell 
Directory Service (CDS). CDS pro
vides a cell-wide lookup service for all 
resources in the cell. In much the same 
way you would use a telephone book 
to look up a person's telephone num
ber, DCE clients use CDS to locate 
servers. The information that a client 
needs to contact a server is packaged in 
a data structure called a binding (see 
Figure 5). A binding defines the RPC 
protocol type, the machine network 
address and transport endpoint used in 
the communication between the client 
and the server. 

Servers make themselves known to 

the clients in the cell by exporting the 
interfaces they listen on along with 
their bindings to an entry in CDS. 
The API chat accomplishes chis in 
dce_server . c is called 
rpc_ns_binding_export. Clients 
will search for compatible servers in 
CDS by looking up their name using 
the rpc_ns_binding_import_{begin, 
next, done} calls. T hese calls are not 

67 





Add a device: 

Dual power 
supply: 
Redundant 
cooling: 
Easy component 
swap: 

Storage Works 
Snap-in capability for 
choice of SCSl-2 Disk, 
Optical and Tape devices: 
3.5" disk drives, 5.25" 
solid state disk drives, 
CD ROM and 4mm and 

Limited media. 
May require new 
subsystem. 

8mm tape drives_. ____ _ 

Yes 

Yes 

No powering down. 

And at just $5,049 for 
4.2GB this product is priced 
thousands less than Sun. 

No 

No 

Must power down. 

Storage yOks· 



present in dce_client. c. They are 
automatically generated by the IDL 
compiler in the client stub. The client 
stub reads the environment variable 
RPC_DEFAULT _ENTRY to learn 
the server entry name. The program
mer sets chis variable to the CDS entry 
name. This type of client/server bind
ing is called automatic binding. 
DCE/RPC also supporcs implicit and 
explicit binding methods, which give 
more control over the choice of bind
ings to the programmer. The set of 
library calls chat provides the interface 
between DCE/RPC and CDS is 
referred to as the Name Service 
Independent (NSI) APL 

Because CDS is central to the devel
opment of DCE/RPC applications, it 
was designed as a replicated service. 
Information chat applications need to 
function (in our case, binding infor
mation) can be replicated on any 
number of CDS server machines, thus 
providing higher availability and a bet
ter chance chat clients will be able to 
locate servers. 

Note the significance of the phrase 
"compatible servers" mentioned above. 
DCE/RPC encapsulates the transport 
and network details of the RPC inside 
the binding structure. A server chat 
can accept DCE/RPC calls over 
UDP/IP, TCP/IP and DECnet will 
export three different bindings. When 
a client using a DECnet transport, for 
example, imports a binding from the 
same CDS entry, it will find only the 
DECnet binding. This is the only 
binding chat is compatible with its 
own network architecture. The same is 
true of a TCP/IP client. This high
lights another important feature of 
DCE/RPC: Clients never have to see 
(or know) which network and trans
port their RPC is running over. 

There's an obvious advantage to using 
a directory service to store binding 
information-location independence. 
Servers can change their network loca
tion without having to change their 
network name. Clients will always 
locate servers by name. CDS also pro
vides a mechanism for structuring the 
namespace, so that servers can be 
grouped together under a single name. 
Using the same API mentioned earlier 
(rpc_ns_binding_import_begin),a 
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client can search a group of servers 
until it finds one chat it likes. 

Finally, the NSI API supporcs search
ing for servers not just by the inter
faces that they listen on (what the serv
er does), but also by which objects the 
servers manage (what the server does 
to whom). Servers chat manage differ
ent objects will export their object 
information along with their bindings 
to the same CDS entry. This provides 
an excellent basis for designing object
oriented distributed systems using 
DCE/RPC. 

Threads and Their 
Use in DCE/RPC 

The sample ONC/RPC application 
in chis article suffers from another limi
tation: It can only accept one RPC at a 

Figure 4. OGE Code 

I * file ari tmetic. idl * / 

time. While the server is executing an 
RPC for one client, all other client 
requests are queued, and when the 
queue fills up, the rest are denied. Why? 
Because ONC/RPC servers are single
chreaded. The solutions for this are not 
pretty. You could duplicate the server 
on many machines, at the expense of 
additional hardware, or duplicate che 
server process on the same machine at 
the expense of increasing process over
head on a single machine. Barring chis, 
your only alternative is to write your 
own dispatcher routine (the svc_run 
library call) and start playing around 
directly at the socket level, either by 
explicitly forking processes to execute 
the RPCs, or by using ONC's light
weight processing library (lwp). Not a 
pretty picture by any screech. 

[ 

uuid(001279ec-leff-lcbc-ab59-08002b13ca26), 
version(l.O) 
l 
interface arithmetic 
{ 

const long ARRAY_SIZE = 10; 
typedef long long_array [ARRAY_SIZE]; 

/ * first 2 parameters are input, the last one is output* / 
void 
sum_arrays ( 
[in] long_array 
[in] long_array 
[out] long_array 

) ; 

I * file arithmetic. c * / 

#includecstdio.h> 
#include "arithmetic.h" 

a, 
b, 
C 

I * created by IDL * / 

I * This is the server manager code that is executed in the RPC * / 
void 
sum_arrays (a, b, c) 

long_array a, b, c; 

int ii; 

for ( ii=O; ii<ARRAY_SIZE; ii++) 
c[ii] =a[ii] +b[ii]; 

I * file dce_client. c * / 

#include <stdio . h> 
#include "arithmetic.h" I * created by IDL * / 

long_arraya= {100 ,200,345, 23, 67, 65, 0, 4, 32 , 11 }; 
long_arrayb= { 4, 0 , 2, 3, 22, 56,877, 9, 0, 1 }; 

main (argc, argv) 
int 
char 

argc; 
*argv[]; 
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The DCE/RPC runtime is multi
threaded (see Figure 6). It runs over a 
POSIX 1003.4a Pthreads library. 
When a server calls rpc_server_ 
listen, the server runtime allocates a 
pool of threads to accept incoming 
procedure call requests. In addition, a 
runtime call queue is created to buffer 
incoming requests that need to wait 
for a thread to execute them. The serv
er developer determines the number of 
threads in the pool and depth of the 
waiting queue in the call to 
rpc_server_listen. 

Another nagging complaint about 
RPC in general is that it is synchro
nous . Clients have to wait for servers 
to return the results of the RPC. DCE 
client libraries are also integrated with 
threads, thus allowing clients to exe-

long_array res; 
int ii; 

/ * Execute the RPC * / 
sum_arrays (a, b, res); 

I* Print the results * / 
for (ii=O; ii<ARRAY_SIZE; ii++) 

printf( "%d ", res[ii]); 
printf ( " \ n"); 

APPLICATION DEVELOPMENT 

cute multiple RPCs in parallel. The 
integration of the RPC runtime with 
threads is such that clients can inter
rupt a remote procedure call while it is 
executing in a server thread on a com
pletely different machine! 

Security 
A distributed application has to con

cern itself with the security of the 
application and the data that it trans
mits across the network. Clients and 
servers must be capable of proving 
their identities to each other. This is 
called authentication. Servers also need 
to enforce some means of access to the 
information that they manage, based 
on the identity of the user. This is 
called authorization. Finally, the com
munication mechanism must be able 

/ * file dce_server. c * I 

#include <stdio .h> 
#include "arithmetic.h" / * created by IDL * / 

/ * This is the name of the server's CDS entry* / 
#define SERVER_ENTRY " / . : / subsys / dce / a rithmetic_server" 

main (argc, argv) 
int argc; 
char *argv[]; 

rpc_binding_vector_t *binding_vec; 
unsigned32 st; 

/ * Register the interface with the runtime * / 
rpc_server_register_if (arithmetic_vl_O_s_ifspec, NULL, NULL, &st); 

/ * Tell the runtime to use all supported RPC protocols * / 
rpc_server_use_all_protseqs(rpc_c_protseq_max_reqs_default, &st); 

/ * Construct bindings from the information in the runtime * / 
rpc_server_inq_bindings(&binding_vec, &st); 

/ * Register interface and bindings with the endpoint mapper * / 
rpc_ep_register(arithrretic_vl_O_s_ifspec, binding_vec, NULL, NULL, &st); 

/ * Export the bindings to CDS for clients * / 
rpc_ns_binding_export(rpc_c_ns_syntax_dce, SERVER_ENTRY, 

arithmetic_vl_O_s_ifspec, binding_vec, NULL, &st); 

/* Go to sleep waiting for incoming RPCs * / 
rpc_server_listen(rpc_c_listen_max_calls_default, &st); 

r 
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to satisfy various degrees of data pro
tection. These should include integrity 
checking of the data as well as com
plete data privacy. 

To keep matters simple, the sample 
code in this article does not include 
any of the following security library 
calls. 

ONC/RPC uses three levels of 
authentication: AUTH_NONE, 
AUTH_UNIX (the default) and 
AUTH_DES, which is a combination 
of public key and secret key encryp
tion. The process credentials (uid and 
gid list) are encrypted in the RPC. 
Adding authentication on the client 
side is not that difficult ( one call to 
authdes_create to annotate the 
client handle), but there are separate 
APis for each of the three authentica
tion schemes. On the server side, you 
need to add the code that checks the 
authentication. 

DCE/RPC supports secret key 
encryption. Unlike ONC, there is only 
one call on the client side that converts 
a regular RPC into an authenticated 
one: rpc_binding_set_auth_info. 
The client determines which security 
name (of the server) it is going to talk 
to, what level of authentication to use 
and what type of authorization to use. 
Unlike ONC, DCE supports five secu
rity levels, ranging from connect level 
(just authenticate when you connect to 
the server the first time) to packet-level 
integrity (perform a cryptographic 
checksum on each packet) and all the 
way up to complete data privacy (full 
encryption of the data on the wire). 
The default security level for all RPCs 
is integrity checking. 

On the server side, all the program
mer has to do is register the authenti
cation information with the runtime 
using the following call: 

rpc_server_register_auth_info 

This tells the runtime which authenti
cation scheme to use to validate the 
client and where to find the server's 
key. Once inside the manager routine, 
a call to: 

rpc_binding_inq_auth_client 

will extract the security information 
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Object RPC Network Server Security RPCs from clients 
uuid protocol address endpoint information 

I I I 
ncadg_lp_udp :199.23.47 .2 12311 I 

Call thread 2 

Call thread 3 

Call thread 4 

Call thread 5 

• • • • 
Figure 5. The information that a client needs to contact a 
server is packaged in a data structure called a binding. 

from the binding structure. The server 
will use this information to perform 
the necessary authorization checking. 
The server runtime is also designed so 
that if authentication fails, an error is 
returned to the client directly from the 
runtime. The server manager code is 
never awakened. 

(PAC). A PAC 
contains the 

Figure 6. When a server calls rpc_server_ listen, the server 
runtime allocates a pool of threads to accept incoming pro
cedure call requests. 

The authorization information that a 
DCE server manages is based on 
POSIX 1003.6 access control lists 
(ACLs). The authorization data that a 
DCE client presents to a server is called 
a Privileged Attribute Certificate 

client's cell name, principal (user) name 
and the list of all the group names that 
the user belongs to. Th is mechanism is 
far more powerful than just standard 
UNIX credentials used in ONC. First, 
programmers can provide individual 
access control rights to authenticated 
users from the local cell as well as from 
other cells. The same is true for groups 
of users from foreign cells. 

Second, procedure calls are autho
rized based on the client's PAC at the 

time of the call. The PAC information 
is obtained when the client runtime 
contacts the DCE security server to 

construct chis list. Finally, the PAC is 
sealed by the security server in the 
client's binding structure. This guaran
tees that no one can forge a user's 
credentials. 

Error Recovery and Cleanup 
One of the more complex issues in 

distributed applications is error recov-

More Than Just Sun Shine ... 
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Shine Information Company Offers Customers: 
• Quality Control • Fast Delivery 
• Product Reliability • Cost Savings 

Order Number - MB20 
Specification Details 

SPARCstation 10 Motherboard 
Chipset .. ............ LSI SuperSPARC chips 
Architecture ...... MBus and SBus 
Memory .............. Support 70/80 ns 16MB and 64MB ECG 

SIMM modules 
Standard Interfaces 

Ethernet.. .. .. ... .... 1 0Mbit/sec Twisted-Pair standard AUi 
SCSI ...... .. .......... . 1 0MB/sec synchronous SCSl-2 interface 
Serial I/O ... .. .. ... .. Two RS423C/RS232 serial ports 
Audio ................. 16-bit Digital Audio 
ISDN ........ .. ......... basic rate (BRI) RJ45 connectors 

Expansion ........ Four 32-bit SBus slots, Two MBus slots 

SPARC Board 

Processor .......... Supports 36,40,50,60 MHz SuperSPARC 
CPU Modules z: .•. , 11112 

Call us to order 

SHINE INFORMATION COMPANY 
4F-2, 38-1 , SEC. 1 KWANG FU ROAD, HSIN CHU CITY, TAIWAN R.O.C 

TEL: 886 35 780218 FAX: 886 35 780238 
SPARC 1s a registered trademark of SPARC /nternat1onal 
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Now THERE'S A NETWORKED SYSTEMS 

MANAGEMENT SOLUTION FOR UNIX 
THAT WASN'T BORN YESTERDAY 

' 

(!) NIX as a commercial data processing 
environment is still in its infancy. But that 
doesn't mean you have to settle for UNIX 
systems management tools that aren't 
grown up. 

Unison-Tymlabs is pleased to announce 
Maestro for UNIX, the first full-featured 
batch job scheduling and workload manage
ment solution for UNIX systems. Maestro 
has been solving batch job management 
problems in demanding HP 3000 commercial 
environments since 1986, and is currently 
installed on thousands of systems worldwide. 

Maestro for UNIX enables systems managers 
or administrators to automate network job 
scheduling, tracking, and monitoring to 
increase throughput and reduce processing 
errors. It can schedule jobs anywhere on your 
network according to customized business 
calendars, in addition to date, day of the 
week, and time. 

You can make job initiation dependent on 
the successful completion of other jobs, the 
existence of needed files, user response to a 
prompt, or the availability of hardware or 
data resources. The Maestro master console 
on the server provides a single interface for 
all monitoring and control. 

MAESTRO-Now ON UNIX 

Maestro runs in AIX, HP-UX, Sun Solaris, 
NCR, and HP-MPE environments, and on 
heterogeneous networks. 

Maestro for UNIX treats your batch job 
scheduling and workload management as 
more than just child's play. Call us today 
for a complimentary demonstration copy 
or more information. 

YOUR OPERATIONS 

MANAGEMENT PARTNERS 

HEADQUARTERS: 408/245-3000, Fax 408/245-1412 
Tn!LABS DMSION: 512/478-0611, Fax 512/479-0735 

EUROPEAN HEADQUARTERS: +44 (0)582 462424, 
Fax +44 (0)582 462425 
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ENTERPRISE 
COMPUTING 
SOLUTIONS 
EXPOSITION AND CONFERENCE 

SM 

CONNECTING BUSINESS AND TECHNOLOGY. 
Connectivity has become the key to successful corporate 
computing , as the need for information distribution extends 
beyond the desktop to the department, company and beyond. 
This is the world of enterprise computing-where the info
structure, the environment, the applications and the users of 
tomorrow's technology come together. 

Now there 's a single source for connectivity solutions and 
strategies. An exhibition of enterprise-wide products, systems 
and services. A state-of-the-art educational conference focus
ing on the key technology and business issues. Plus a Parallel 
Processing Showcase displaying real commercial applications 
of parallel processing technology. 

It's time for ENTERPRISE COMPUTING SOLUTIONS '941 

Plus, FREE admission to 
1~WINDOWSWORLD. 

Chicago'94 
Produced in cooperation with 
Microsoft Corporation, this is the 
world 's #1 Windows computing 
event, featuring thousands of 
products and live demonstrations 
of enterprise-wide solutions based 
on the Windows platform! 
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ery and cleanup. The issue is compli
cated by the fact that errors, which 
before were all localized to one process 
on one machine, can now occur in 
multiple processes on different 
machines. This issue is handled in 
DCE/RPC through the use of excep
tion handlers. Exceptions are part of 
the DCE threads library. Each thread 
has its own exception context, which 
records all the synchronous and asyn
chronous events that occur while a 
program is executing. The notion of 
an execution context is extended to 
encompass both the client thread (the 
caller piece) and the server thread (the 
callee piece). This transparency is pro
vided by the RPC runtime and the 
stub modules. Currently, an exception 
can occur on the server side (e.g., 
divide by zero), and if the server man
ager code does not have a handler to 
deal with this (or any other type of) 
exception, the server stub code will 
return the exception to the client to be 
handled there. 

Another important feature of DCE/ 
RPC are context handles. 

APPLICATION DEVELOPMENT 

Programmers can now develop appli
cations that enable clients to store per
sistent state information about them
selves with servers, across multiple 
RPCs. This provides a mechanism for 
designing an application-level session, 
a sequence of RPCs that have a rela
tionship between them. The DCE 
IDL suppons a context handle data 
type, which a programmer can use to 
refer transparently to this state infor
mation. When the client is done with 
the information (the session has 
ended), the context is automatically 
released at the server. The RPC run
time guarantees that, between calls, a 
connection between the client and the 
server is maintained. If the connection 
is severed, the server runtime automat
ically cleans up any state left behind. 
This feature is only possible with 
RPCs that can guarantee a reliable 
connection. ONC/RPC is limited to a 
TCP transport to provide this level of 
service. DCE/RPC provides the same 
semantics across all transports that it 
supports, even those that are not reli
able (e.g., UDP). 

The features above are just some 
of the new and interesting develop
ment techniques that DCE/RPC 
provides to programmers today. There 
are quite a few more that I haven't 
mentioned in this article. My goal 
was to entice you into learning 
more about DCE/RPC. I hope I 
succeeded. -o-

Jonathan Chinitz is president of 
IntelliSoft Corp., a software engineer
ing firm based in Acton, MA, special
izing in distributed computing. For 
the past three years, he has conducted 
DCE training and consulting world
wide on DCE application develop
ment, internal architecture and sys
tems administration. Jonathan has also 
developed a number of DCE training 
courses, the latest focusing on using 
DCE security in distributed applica
tions. In his spare time, Jonathan is co
authoring a book on DCE systems 
administration for O'Reilly & 
Associates Inc. He can be reached at 
j ec@isoft.com. 

Fastest Xfor Rentote Sites 
Increase Your Productivity 

X Window System terminals let you view it all at once - several windows from different 
applications running on separate hosts. With other X terminals you are dependent on a direct 
connection to a network to provide fast X communication. GraphOn terminals provide complete X 
functionality over a serial line. Our special design provides unmatched speed when connected to 
your host through a modem. This eeps your productivity high, even when you're off-site. 

How it Works 
GraphOn X terminals use a Only display commands are 
technically advanced design transmitted over the RS-232 
that enables you to communi- line, while the server on the 
cate quickly over a serial line host communicates with clients 
with fuU X Window System locally or anywhere on the 
capabilities. The bit-mapped network. Information is com
display allows you to employ pressed at the host and decom
any graphical user interface, pressed at the terminal for faster 
such as OSF/Motif or OPEN throughput. Backing store and 
LOOK. The X Server Software save under functions further 
resides on the host eliminating increase speed. To hear more 
the need to transmit verbose X about our X terminals or for a 
information over the serial line. demonstration, call today. 

G GraphOn Visit us at Sun World #1305 Call (408) 370-f080 
• 544 Division Street Campbell, CA 95008 Tel: (408) 370-4080 Fax: (408) 370-5047. 

All trademarks and copyrights acknowledged. 
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PRODUCT REVIEW 

Data with a View 
by BARRY SHEIN, Technical Editor 

This month, SunExpert test-drives a data visualization and simulation 

tool that is loaded with power. 

have created a dial to display a particu
lar data value, DY-Tools provides the 
subroutine calls to move the hands on 
the dial face. Finally, you develop your 
application software around this inter
face. You don't have to perform these 
steps in this order either. Your applica
tion may already exist, so you would 
use Data Views to retrofit it to a graphi
cal interface. 

Data Views 
Data Views 9.5 from V.I. Corp. is 

certainly a tried-and-true data visual
ization product, but it's a whole lot 
more. Beyond the graphs and 3D wire 
meshes is a very interesting software 
simulation builder. A quick tour of the 
supplied demos gives you a feel for the 
intended users of the product: scien
tists, engineers, financial modelers, 
designers and their ilk. For example, 
colorful process control diagrams 
respond to mouse clicks that open and 
close valves; vats fill with liquid and 
steam pressure builds as alarms go off 
and on. Graphs showing the current 
state of the process simulation can be 
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called forth to examine and continu
ously update. 

Data Views models a project in three 
basic parts. First, you use the DY
Draw program to create the graphical 
objects that are to appear on the 
screen. The object types in the DY
Draw tool box panel are the expected 
line, rectangle, arc, text and so forth as 
well as graphs (more than 60 different 
styles), bit-mapped images in GIF, 
TIFF and other formats , input objects 
such as toggles and sliders, etc. Once 
you place these objects on the screen, 
you can edit them in various ways, e.g., 
the object's color, size, style. Think of 

this as building 
the basic layout 
of a control 
panel. Next you 
would use DY
Tools to link C 
code to these 
objects. For 
example, if you 

Creating a Project 
the D ata Views Way 

To get a feel for this process, let's step 
through a simple example. I open the 
DY-Draw tool and choose the 
GRAPH button, which tells me to 
describe a rectangle in the drawing 
area with the mouse. This is the 
bounding box of the graph I've just 
created. Next I click EDIT while the 
graph is still selected and a panel 
appears for specifying details of the 
graph. I click the graph object in the 
panel and I'm presented with a screen 
full of bar, impulse, scatter and other 
graph types. On the bottom is a but
ton labeled NEXT, which steps me to 
another screen full of dials and meters 

With DV-Draw you place and edit objects 
on the screen. The tool box panel 
includes the expected line, rectangle, 
arc, text and so forth, as well as graphs 
(more than 60 different styles), bit
mapped images and input objects such 
as toggles and sliders, etc. 
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II 
■ 8mm tape backup systems ■ Full-featured display 
■ Consistently chosen most reliable in independent 
surveys ■ Mirroring, cascading, off-line copy ■ Multi
platform support for Sun, IBM, Mac, PC, DEC, HP and 
many others ■ 2 year warranty ■ Backed by DEC 
and IBM service ■ Need we say more? Yes! Call us today. 

..,..,,. TRANSITIONAL 
I I I TECHNOLOGY, INC. 

(714)693-1133 
FAX: (714) 693-0225 

© 1994 Transitional Technology, Inc., 5401 E. La Palma Ave., Anaheim, CA 92807; In the U.K call (44) (295) 259000. All other trademarks and copyrights acknowledged. 
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and so on. I choose a dial and hit the 
right mouse button to return to draw
ing. Around the graph I place an 
unfilled rectangle and from the color 
palette make che rectangle's edge bright 
green. Just a decoration. Under the 
dial I place some text, "This is a Dial." 
I choose the INPUT menu item, 
describe another rectangle to the left of 
my dial and again choose EDIT while 
the input object is selected. In the edit 
panel, I select a two-way toggle switch 
from the many choices presented. 
Ocher choices include a slider, text 
entry, Motif- or Open Look-style but-
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DataViews 9.5 

Company 
V.I. Corp. 

Address 
47 Pleasant St. 

Northampton, MA 01060 

Phone 
(413) 586-4144 

Europe: +44 734 892111 

Fax 
( 413) 586-3805 

Europe: +44 734 892090 

Email 
vi@vicorp.com 

Europe: viesales@eurovi. uucp 

Best Feature 
It is a highly engineered data 
visualization and simulation 

package capable of serving many 
different applications areas. 

Worst Feature 
Its interactive style takes 

some getting used to . 

Price 
Development license, $17,700; 
additional license at same site, 

$3,000; each additional 
heterogeneous platform, 

$3,000, DV-Draw only, $6,700; 
DV-Tools runtime copies start 

at $3,000 for a single copy 

Circle 141 

PRODUCT REVIEW 

DV-Tools allows 
you to link C code 
to the objects 
you 've created. If 
you create an ele
ment to display a 
particular data 
value, DV-Tools 
provides the sub
routine calls to 
link the two. 

ton, radio buttons, 
etc. As I edit each 
object I might use 
in the 
program-the dial and toggle switch, in 
chis example-I give it a name that I'll 
lacer be able to use to reference them 
in subroutine calls. I save this effort 
away into a fi le. 

Next I create the basic program 
skeleton to control the graphical 
objects. First I choose some boiler
plate, initialize the display, cell the 
package chat I will be using the mouse 
for input and connect to the objects. 
T hen the program goes into the famil
iar (to GUI programmers) event loop, 
interacting with the objects on the 
screen and input devices (mouse, key
board). You would also add code to 
gather the data that drives the display. 
Compile and link it all together, and 
your application is done. 

Look Ma, No Code! 
There's another way to approach a 

project in Data Views. Each graphical 
object can be controlled by various val
ues you can set within DV-Draw. One 
interesting item you can set is a rule. A 
rule consists of three pares: an event, a 
condition and an action. An event 
might be moving the mouse cursor 
over the object. A condition might be 
a mouse button click. Finally, an 
action could be changing to a different 
view, erasing the object, changing its 
color, issuing a UNIX command or 
several other possibilities. Dynamics 
can also be added at this stage in DV
Draw. For example, you could change 
the color of displayed objects or their 
position on the screen based upon the 
changing values of data being read 
from a source. Motion can be implied 
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by changing the fi ll area of an object 
on the screen, to simulate a vat fi lling 
with liquid, for example. 

In Data Views applications, source 
data can come from fi les or programs 
that are run as the display is made 
active. DV-Draw lets you specify data 
input formats: floati ng point, integer, 
byte, etc., as well as text vs. binary. 

You can select the RUN button wi th
in DV-Draw to run your creation as a 
prototype. Or you can save your work 
away and rerun it with another utility 
called DV play. 

By now you should be getting the 
idea that you can do some very sophis
ticated simulation and visualization 
without any programming at all. Many 
of che demos supplied with the pack
age proudly display a label explaining 
chat chis was done without any pro
gramming, entirely within DV-Draw. 
In case the point doesn't hit home, V.I. 
Corp. adds a little international "no" 
sign (a red circle with a diagonal bar) 
with the word CODE through the 
middle. No code, get it? 

What Else? 
There's a lot in Data Views. It's a large 

software package. The sheer weight of 
the manual set chat comes with the 
software gives you a hint that this may 
be the case. The reference manual fills 
one three-inch and a one-inch binder. 
The User Guide fills another two-inch 
binder. You also get a box of spiral
bound tutorial and step-through 
guides and instructions for installation 
and administration, printing and other 



topics. My impression is that none of 
these are fluff. They are all full of use
ful information, and they are well 
written and organized. 

I would guess that it will be easy for 
people with some technical orienta
tion to get started with and begin get
ting some useful work our of chis 
package; however, it will also rake a 
while to master all of its intricacies. 
While playing with the package and 
its various components, I had char 
good feeling char I could focus on one 
aspect of the package without feeling 
like I had to understand several other 
pieces to make progress. I didn't find 
myself racing to the index, three fin
gers holding places in the various 
manuals trying to understand precur
sors to something I was trying to do 
right now. 

The use of a graphical interface to 
build graphical interfaces is well done. 
Ir's sophisticated and nor quire in the 
style of most other programs, bur it's 
reasonably easy to get the hang of it 
after playing around with the tutorials 
and demos for a short while. One way 
the look and feel is different from 
other graphically oriented packages is 
char choosing a menu item often caus
es a panel to come up that completely 
obscures the work area (i.e. , not a sep
arate window). Then you interact with 
char panel for a while and finally dis
miss it and your work area returns. Ir 
rakes a lirde getting used to on first 
encounter. What should occur to 
someone using DV-Draw is char it 
appears to be built in DV-Draw itself 
So once you get comfortable with the 
style of the package ir all becomes 
intuitive. 

I will confess char there were a few 
points with DV-Draw when I was 
stumped and had to break down and 
study a section of the User Guide. 
(Oh the horror, driven to the manual!) 
In a few instances, a better designed 
interface might have led me along a 
bit further. For example, when I first 
created a graphing object, I knew I 
could change it from rhe default bar 
chart bur never stumbled upon how 
to get the choices displayed. A minute 
with the manual solved the problem, 
and on reflection, perhaps I was being 
a lirde thickheaded. Bur suffice ir to 

PRODUCT REVIEW 

Configuration Management? 
Pro~lem Tracking? WE'1f'11 
Version Control? 1r J!j lJ}, 
.. . All through one tool suite! 
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say char if you decide to use 
Dara Views, you will do a lirde work 
in the beginning to figure it out. I 
think that's fair enough. After all, it's 
not a package for entirely nontechni
cal people-that doesn't mean you need 
any computing sophistication to make 
use of it. Unless your project requires 
programming (and you don't have 
access to a programmer-there is no 
reason the interface designer and pro
grammer must be the same person) 
anyone who can figure out how to use 
a microwave oven or VCR should be 
able to figure our how to make use of 
these tools. And the manuals are 
much better than ones that come with 
consumer appliances. 

About the only palpable criticism I 
could make about the product was 
char the font set (both raster and vec
tor fonts are supplied) seemed a lirde 
primitive. This is not a problem for 
work intended to be exploratory with 
data. Bur for setting up demonstra
tions to wow others, particularly non
technical types, one might find char 

SuNExPERT Magazine/June 1994 

the text quality occasionally distracts 
from the overall look of displays . This 
is really a minor criticism. 

Summary 
Dara Views is a powerful data visual

ization and simulation software pack
age intended to cover a huge range of 
application domains. Most any project 
that might benefit from graphically 
displaying and interacting with data 
would be well served by Dara Views. 
The addition of animation and proto
typing char is powerful enough to 
build applications requiring no pro
gramming at all is attractive. Its rich 
programming environment and other 
tools make Data Views' potential utili
ty nearly limidess, especially for engi
neers, scientists, data analysts in gener
al, financial modelers, process control 
engineers and designers. Perhaps the 
one most useful thing I can say about 
chis package is that I doubt you will 
find more than one or two other pack
ages char are at all comparable for chis 
sort of work. ~ 
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NEW 
PRODUCTS 

ODBMS Improvements 
By joining forces with ProtoSoft Inc. 

and Centerline Software Inc., Servio 
now provides enhanced CASE and 
C++ support for its GemStone object 
database management system. C++ 
developers will have an object environ
ment that encompasses application 
analysis and design through ProtoSoft's 
Paradigm Plus, development through 

Centerline's ObjectCenter and scal
able deployment through Servio's 
GemStone ODBMS. 

The tools support UNIX systems 
from IBM Corp., Sun and Hewlett
Packard Co. as well as IBM's 
DOS/Windows and OS/2. The price 
is $20,000 for a four-user developer 
license. 

Servio Corp. 
2085 Hamilton Ave., Suite 200 
San Jose, CA 95125 
Circle 101 

Island Information 
Management 

Island Software has introduced the 
Island Information Management Series, 
a suite of information and document 
management products. The suite 
enables users to search, retrieve, skim
read and manage electronic documents. 

Flat-Panel Display for SPARC 

A color active-matrix TFT flat-panel display subsystem for 

SPARC-based workstations has been announced by Integrix. The 

subsystem includes the 

S20VGA, a single-slot SBus 

color frame buffer, and a 9 .4-
inch diagonal LCD monitor, 

the C5020. The S20VGA has 

register compatibility with 

Sun's CG3 driver and is pro

grammed to support the 

C5020. 

The C5020 operates with a 

workstation at resolutions of 

640 by 480 pixels at a refresh 

rate of 60 Hz. It can display 

256 colors from a palette of 

16. 8 million. Pricing on the 

subsystem begins at $4,295 . 

Individually, the C5020 is $3,995 and the S20VGA is $395. 
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Integrix Inc. 

1200 Lawrence Drive, Suite 150 

Newbury Park, CA 91320-1316 

Circle 100 
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The Information Management Series 
will eventually contain many different 
products. The initial product is called 
InText, which Island developed along 
with its new parent company, InText 
Systems. InText, which will come in 
both Windows and UNIX versions, is 
meant to provide a variety of document 
management functions. These include a 
natural-language capacity to search for 
and retrieve documents. There is also a 
"native file viewer," which allows users 
to view Word, WordPerfect and Ami 
Pro documents without having those 
packages on their systems. lnText also 
provides users various hypertext capa
bilities. 

However, the most dramatic claim 
for In Text is its ability to analyze docu
ments on its own. The two companies 
say that lnText has a "heuristic archi
tecture" that allows it to "understand 
patterns of written communication 
and ... quickly find and analyze key 
information." The product could thus 
take a large email document, boil it 
down to essentials and present an 
abstract of the document to the user. 

InText for Windows, work
ing with Word, WordPerfect 
and Ami Pro for Windows, is 
priced at $395. InText for 
UNIX, meanwhile, 1s 
planned for the end of 1994. 
It will work with IslandWrite, 
Draw and Paint, as well as 
other word processors. 

Island Software Corp. 
400 Civic Center Drive 
San Rafael, CA 94903-4178 
Circle 102 

ISDN Bridge 
Combiner has introduced a 

bridge product that allows 
high-speed remote network 
access over ISDN. The Every
ware 160 provides ISDN to 
remote users and comes with 
its own NTl interface . An 
NTl is the interface between 

conventional telephone lines, which 
have two wires, and ISDN, which has 
four. The company says that, to date, 
even chose customers who did have 
ISDN service from their telephony 
supplier frequently had to spend $300 
to $400 just to buy the converter nee-



essary to link one set of wires to che 
ocher. The Everyware 160 eliminates 
char purchase. 

Everyware 160 is meant to provide 
remote users, small-business owners, 
branch offices, telecommuters and so 
forth with an easy, ISDN-based means 
of accessing Ethernet-based LANs. Ir is 
compatible with all ISDN telephone 
switches char support the 2B 1 Q inter
face standard. le also allows the addi
tion of ocher ISDN equipment, such 
as telephones and G4 fax machines. 
Pricing begins at $1,190. 

Combinet Inc. 
333 W. El Camino Real 
Sunnyvale, CA 94087 
Circle 103 

Trakker Take Two 
It sounds like a series pilot for syndi

cated TV, but it's actually an enhanced 
network management platform. 
Concord Communications has 
announced Trakker: The Next Gener
ation, an upgrade of the company's 
existing Trakker product. The original 
Trakker was meant to manage multi
platform networks and had as its claim 

SBus · VMf bus (9U) · VMf bus (6U) 
VM!bus 
■ CoALM-Async 

NEW PRODUCTS 

to fame the ability to monitor both 
lower and upper layer communications 
protocols. 

Trakker pare 2, meanwhile, has an 
object-oriented C++ framework chat 
allows che produce to support a num
ber of new features. These include 
support for an integrated relational 
database , specifically Ingres, chat 
allows users to manage and analyze 
network data. There is also an 
improved GUI, an improved ability to 
communicate with ocher applications 
and support for mulciple management 
platforms-such as SunNec Manager 
and Hewlett-Packard Co.'s Open View. 
Pricing begins at $20,000 for the base 
console software and $6,000 for each 
segment or ring monitored. 

Concord Communications Inc. 
753 Forest Sc. 
Marlboro, MAO 1752-3044 
Circle 104 

RAID 5 Disk Array 
A disk array raced at RAID 5 has 

been introduced by Winchester 
Systems. The FlashDisk Array offers 
hoc-swappable 3½-inch disk drives on 

EISA boards that can fie into an exist
ing EISA chassis device or into the 
company's own EISA chassis. The 
result is a system char offers a capacity 
of up to 400 GB per server. 

Ir has a Fast SCSI-2 controller and 
delivers up co 6,000 I/0 operations per 
second and up to 24-MB/s data trans
fer race in a RAID 5 array. In additio n, 

INTEGRATED PROGRAMMING/ 
DEBUGGING SOLUTION 
• for C/C++ Developers • 

You+ DynaTrap™ 
= Quality + Productivity 

16 Serial and 1 Parallel 
■ CoSLM-Sync/Async 

16 Serial and 1 Parallel 

SBus 
■ CoALM-S4 
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■ CoALM-SB 

8 Serial Ports 
■ CoALM-SBP 

8 Serial and 1 Parallel 
■ CoALM-S16P 

16 Serial and 1 Parallel 
■ CoPOP-1 

1 Parallel Printer Port 

No matter which Sun, 

Solbourne, Axil, force or 

compatible workstation, 

server or SPARCstation 

you are using, CoSystems 

has the answer for your 

Serial & Parallel port 

expansion needs. 

Field Fault Dens ity Source Code Produc ti vity 

: : : ; : i : i i 
..... ............ 

! ! ! ! ! ! ! ; ! 
DynaTrap™ 

Quality 
offers 3 comprehensive toolsets: 

Productivity GUI 
• Intelligent source • Program re-execution • Source browser 

debugger accelerator • Data browser 
• Switchable multi-level • Dynamic linker • Memory leak browser 

mixed-mode error 
detector 

• Incremental loader • Data error browser 
• Memory heap browser 

■ CoPIO 
2 Bi-Directional Parallel Ports 

<:Systems 
CoSystems, Inc. 

3350 Scott Blvd., Bldg. 61-01 
Santa Clara, CA 95054 

TEL 408-748-2190 
FAX 408-988-0785 

• Memory leak finder 
• Memory heap data 

integrity checker 

,,_ ..... ..._ • X-reference browser 

• ; iJ ! •~3: •:::: Oro"'" • Memory heap data 
viewer 

Dynasoft Inc. 
1982 Washington Valley Road 
PO Box 309 
Martinsville, NJ 08836-0309 
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Tel: 908-560-9208 
Fax: 908-560-9324 
Email: info@dsoft.com 
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The Future Belongs 
to the Open-Minded. 

O pen Systems is no longer 
a movement. It's clearly the 
destination for enterprise-wide 
computing solutions. And 
while the course is set, the 
route your company takes is 
as unique as the needs of your 
organization. Which is why 
you simply cannot afford to 
miss UNIX EXPO '94. 

UNIX EXPO is the definitive 
marketplace for advanced 
client/server, networking and 

I , 
I 

interoperability solutions. It's all 
business on the show floor 
where you 'll find more than 
400 vendors and the broadest 
possible range of UNIX/Open 
Systems technologies, applica
tions, products and services. 

And with more than 100 hours 
of comprehensive seminars 
and tutorials, UNIX EXPO is far 
more than a trade show. It's a 
key resource for the informa
tion, insights and expertise 

..-.. 

, , 

, , , , 

your management and staff 
need to implement your 
corporate integration strategies. 

Plan to attend UNIX EXPO '94. 
It'll do more than open your 
eyes to UNIX/Open Systems 
solutions. It'll open your mind 
to the future of enterprise 
computing. 

Call 800.829.3976 ext. 9113 
for a comprehensive 
Attendee Planning Guide. 

- - Ill--

BLENHEIM 
UNIX EXPO is produced and managed by Bruno Blenheim, Inc. 

One Executive Drive, Fort Lee, NJ 07024 
800.829 .3976 · 201 .346.1400 · Fax 201 .346.1602 

October 4-6, 1994 
Jacob K. Javits 
Convention Center 
New York City 

UNIX 
E><F>CJ 
TH E OPE N SYS TE MS SH OW 

Where Enterprise 
Computing Gets Down 
To Business. 

UNIX EXPQSM is a service mark of Blenheim Holdings, Inc .. exclusively hcensed to Bruno Blenheim. Inc. - UNIX• is a registered trademark of Novell-USG. UNIX EXPO is not affiliated with Novell-USG. 



FlashDisk Array features a spare drive 
whose controller automatically detects, 
replaces and rebuilds failed drives with
out operator intervention. Pricing on a 
4-GB machine is $17,395, plus $1,577 
for a "hot spare" option. 

Winchester Systems 
400 West Cummings Park 
Woburn, MAO 1801 
Circle 105 

Codonics Network Printer 
The NP-1600 photographic network 

printer is a 300-dpi color and mono
chrome printer specifically designed to 

work with any homogeneo us or het
erogeneous TCP/IP or EtherTalk-

NEW PRODUCTS 

based network. Dye-sublimation tech
nology with 16.7 mill ion simultane
ously printable colors allows continu
ous tone prints. 

The NP-1600 has five output for
mats, ranging from 8½ by 11 inches to 
9½ by 12 inches. Paper and transparen
cy material can be used interchange
abl y. The co m pany's Correctimage 
techniq ue red uces artifacts such as 
"ghosting" and "color shifting." 

Files originating from DOS, UNIX 
and DEC VMS systems are printed 
through TCP/IP and EtherTalk proto
co ls. T he product works w ith such 
image fi. le formats as TIFF, GIF, PCX, 
Macintosh PICT, Sun raster, Portable 
P ixmap (PPM), Xl 1 bitmap and 
PostScripr Level II. Its price is $9,995. 

Codonics Inc. 
1799 1 Englewood Drive 
Middleburg H eights, OH 44130 
Circle 106 

Remote 
Networking Server 

Xylogics has introduced a dual-port 
server for linki ng PC-oriented LANs 
an d p rovid ing d ial-up routing. The 

MicroAnnex NCS server is geared par
ticularly for system and network 
administrators who must manage mul
tiple NetWare installations. Ir comes 
with fax and modem software. The 
dual port, meanwhile, means chat 
some users could be dialing in while 
others are dialing our. This also allows 
two NetWare LANs to connect with
out leased telephone lines. 

The product supports Novell Inc. 
NetWare and Microsoft Corp. Win
dows 3.1. It connects to Ethernet 
(AUi, BNC, TWP) and supports user
supplied modems at 57.6 KB/s. 
There's also a token-ring version. 
Pricing begins at $995. 

Xylogics Inc. 
53 Third Ave. 
Burlington, MAO 1803 
Circle 107 

Work-Group libraries 
If you like tape library storage but 

don't need a massive silo, Spectra 
Logic has stepped in to offer three new 
units for work-group and departmen
tal storage needs. The Spectra 
4000/20, 4000/40 and 4000/60 house 

PRONTO 
M A. I I.. 

REMOTE MS WINDOWS ACCESS TO UNIX/INTERNET E-MAIL 

OMNI-WARE BRINGS HIGH PERFORMANCE MS WINDOWS, 

DOS OR OS/2 APPLICATIONS TO UNIX 

Rapidly send and receive UNIX e·mail from your MS Windows 

PC whether you're at home. the office. hotel or job-site. 
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off-Une for lower phone bills/connect charges. Pronto can 

even synchronize your PC and UNIX mailboxes. Installs on 

the PC only - no UNIX installation or administration is 

needed. vnoo terminal emulation and ZMODEM file transfer 

interface included. All you need Is MS Windows and a 

modem and you are running right out of the box! 
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• HIGH PERFORMANCE EMULATION 
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Quantity discounts ava ilable. 
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4mm DAT cartridges (th e model 
number indicates how many cartridges 
are included) offering up to 240 GB of 
uncompressed data sto rage . (You can 
usually double that with compression, 
says Spectra.) 

The libraries use a motionless 
carousel with a robotic device to move 
cartridges between slots . The libraries 
can hold up to four DDS-2 format 
tape drives, which can be snapped in 
and out of the unit. The slots are 
designed to accommodate future for
m a ts such as DDS-3 when they 
become available. 

The libraries come in either a vertical 
or horizontal chassis with a touch
screen for diagnostics and monitoring. 
The hardware works with several soft
ware packages for backup, archiving 
and hierarchical storage management. 
Among the software supported is 
Spectra Logic's Alexandria, along with 
software from Cheyenne Software Inc. , 
Legato Systems Inc. and Palindrome 
Corp. Prices start at $9,175 for the 20-
cartridge unit. 

Spectra Logic 
A division of Western Automation 
1700 North 55th St. 
Boulder, CO 80301 
Circle 108 

Environmental Image 
Processing Suite 

A new suite of image processing soft
ware tools for remote sensing applica
tions has been introduced by Research 
Systems. The Environment for Visual
izing Imagery (ENVI) package is 

meant for such tasks as analyzing geo
graphic, land-form and environmental 
data from such sources as satellites and 
airplanes. 

The company says ENVI includes a 
number of features not readily available 
elsewhere. These include linked dynam-

84 
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ic image overlays, comprehensive array
based image math, routine handling of 
hyperspectral imagery and advanced 
analysis of reference spectral libraries. 

ENVI is available for UNIX systems, 
including Sun workstations, as well as 
PCs, and a Macintosh version is under 
development. Pricing for the Sun ver
sion is $10,000. 

Research Systems Inc. 
2995 Wilderness Place, Suite 203 
Boulder, CO 80301 
Circle 109 

30 Graph Widget 
An enhanced version of the XRT/3d 

graph widget tool kit for the X 
Window System has been released by 
KL Group. XRT/3d can represent 3D 

data in a variety of graph types, 
including surfaces, bar charts and con
tour graphs. XRT/3d 2.0 features 3D 
bar charts and histograms and sup
ports interactive rotation of the objects 
displayed. 

Other features include enhanced axis 
labeling and new data formats, includ
ing irregular data sets. XRT/3d is avail
able for Sun systems, as well as Digital 
Equipment Corp. DECstations and 
DEC Alpha products , the Hewlett
Packard Co. 200/400 and 700/800 sys
tems, The Santa Cruz Operation Inc. 
and Silicon Graphics Inc. machines. 
Pricing begins at $2,495. 

KL Group Inc. 
134 Adelaide St. E, Suite 204 
Toronto, Ontario 
Canada M5C 1 K9 
Circle 110 

Fonts for UNIX 
The font se lection that PC and 

Macintosh desktop publishing users 
are accustomed to is now available for 
UNIX workstations, thanks to 

SUNEXPERT Magazine/June 1994 

Gallium Software. The company 
released the FontTastic family of font
management software , including a 
font server, application programming 
interface and manager. 

Gallium's software supports True
Type, Type 1 and Speedo fonts, which 
have previously been either unavailable 
or limited in the Xl 1R5 windowing 
environment. This will make it possi
ble to use a standard set of fonts across 
platforms, says Gallium. The API pro
vides a library of Xlib-compatible rou
tines to give developers more control 
over font display than what is allowed 
in Xl 1 R5. The FontManageMotif 
utility lets developers create new font 
directories and add them to the Xl 1 
font path. FontTastic is PC-priced at 
$249 per copy and runs on major 
UNIX platforms including AIX. 

Gallium Software Inc. 
303 Moodie Drive, Suite 4000 
Nepean, Ontario 
Canada K2H 9R4 
Circle 111 

Visual Edge, 
Adobe Show Tool Kit 

Visual Edge Software and Adobe 
Systems Inc. have announced a soft
ware developer's tool kit for UNIX and 
Motif. The product , Visual Action 

Toolset, combines technology from 
both companies, including Adobe's 
Display PostScript and Visual's 
UIM/X GUI builder. The result is a 
suite of libraries, widgets, fonts and 
sample programs that assist program
mers in the development of applica
tions using active graphics, such as 
smart documents, which the compa
nies call "live documents. " 

Pricing on the tool kit begins at 
$2,500. At introduction, it was avail-



Virtual Computing. Middleware. 
Synchronous Optical Networks. Switched 
Multimegabit Data Service. Even if you're 
an old hand at client/server technology, 
the next generation of powerful enterprise 
solutions will make you feel like a wide-eyed 
kid again. But how can you get a handle on 
all the ways client/server can help your 
organization reach new levels of productivity 
and profitability? By attending the second 
annual Client/Server Conference & Exposition 
coming this August to the nation's capital. 

Join leading IS, corporate and technical 
managers as they evaluate next-generation 
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Conference & Exposition. 
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applications and business process re
engineering strategies. Hear first-generation 
migration war stories and revealing case 
studies of successful implementations. Get 
a close-up look at the very latest advances 
in technology, products and services at the 
industry's largest client/server exposition. 
And learn to implement these new solutions 
through scores of tutorials, presentations, 
panels, product education sessions and 
executive briefings. For more information, 
mail the coupon, call toll-free 800-972-5244 
or fax 800-858-0412. The next generation 
of client/server computing has arrived! 
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able on SunOS 4.1.2 (that is, Solaris 
1) , and is now on Solaris 2.3. Other 
platforms supported include IBM 
Corp. AIX, Silicon Graphics Inc. Irix 
and Hewlett-Packard Co. HP-UX. 

Visual Edge Software Ltd. 
3950 Cote Vertu, Suite 100 
St. Laurent, Quebec 
H4R 1V4 Canada 
Circle 112 

SBus Head Start Kit 
Troubador Technologies has intro

duced an SBus Head Start Kit for 
developers of SBus add-in products. 
The company says the product pro
vides information to make PLD- or 
FPGA-based SBus slave interfaces and 
includes a PC floppy with the source 
code for an assortment of devices. The 
product also incl udes application 
examples. Pricing begins at $159. 

Troubador Technologies 
P.O. Box 2606 
Santa Clara, CA 95055-2606 
Circle 113 

Multimedia Workbench 
Multimedia has maintained a pre

dominant role in the PC world with
out making much headway in UNIX. 
Cincom's Multimedia Workbench, 

which combines several tools, is 
designed to help bring multimedia 
into the realm of client/server comput
ing for UNIX servers and PC clients. 
The solution will help developers cre
ate applications designed for training, 
information kiosks and product cata
logs, among other areas. 

Cincom describes its Multimedia 
Workbench as an integrated, net
worked environment for multimedia 
application development. It combines 
Cincom's Supra Server relational data
base, which runs on multiple UNIX 
workstations and the mainframe, 
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along with tools such as file transfer 
utilities , authoring software, a 
Windows C precompiler for embed
ded SQL and networking software. 
The environment also provides exten
sions for the Microsoft Corp.-devel
oped Media Control Interface (MCI), 
enabling the database to access audio 
and video-based data through a num
ber of MCI-supported tools. 

The multimedia solution is currently 
available for UNIX platforms includ
ing AIX, HP-UX and Sun OS . 
Cincom is providing training and sup
port through its recently established 
Multimedia University. Contact the 
vendor for pricing. 

Cincom Systems Inc. 
2300 Montana Ave. 
Cincinnati, OH 45211 
Circle 114 

Ring King is inView 
A stand that holds documents for 

computer users has been introduced 
by Ring King. The In View worksta
tion organizer sits on top of a monitor 

and supports two panels that flank the 
computer's screen. The panels can 
hold documents that are up to 100 
pages thick. 

The panels can be configured to hold 
folders, disks or odd-sized papers . 
In View comes in three models to fit 
monitors from 12 inches to 22 inches 
in width. Suggested pricing is $49.95. 

Ring King Visibles Inc. 
2210 Second Ave. 
P.O. Box 599 
Muscatine, IA 52761-0599 
Circle 115 

/CL Shows Servers 
ICL has introduced a set of server 

systems, which they refer to as the 
teamserver and superserver machines. 
The series is meant to provide work-

SuNExPERT Magazine/June 1994 

group-style computing to small to 
medium-size networks. The two types 
of servers are unusual in that the buyer 
can choose either SPARC or Intel 
Corp. processors. 

The Intel-based teamserver products 
range in price from $7,900 for the 
El 80i (a single i486-based device) , to 
the $10,000 for the E480i (a 90-MHz 
Pentium). The teamserver line also 
includes two SPARC-based machines. 
These are the E370s, with a 40-MHz 
SuperSPARC at $10,470, and the 
E420s, with a 50-MHz SuperSPARC 
for $15,520. Both machines support 
up to eight users. 

The superserver line, meanwhile, has 
two Intel processor machines , the 
dual-Pentium K432i at $59,950 and 
the quad-Pentium K434i at $103,800. 
The rest of the line is made up of 
SPARC machines and ranges from the 
K420s, with a 50-MHz SuperSPARC 
at $44,600, to the K474s , with four 
60-MHz SuperSPARCs at $125,100. 
The K474s supports up to 256 users. 

ICL Inc. 
11490 Commerce Park Drive 
Reston, VA 22091 
Circle 116 

Solaris Laptops 
Two Intel Corp. X86-based laptops 

that run Solaris X86 have been 
released by SiO Technology. The SiO 
FT-500 and FT-501 each weigh 6.5 
pounds ye t come with a 486DX2-

r 
I 

66-MHz proces sor and support 
Solaris, as well as other operating sys
tems. Both have a 9.5-inch TFT 



active-matrix color screen, two PCM
CIA slots, 8 to 20 MB of RAM, and a 
choice of 340- to 520-MB hard drives. 

The machines support 14 .4 fax 
modems and Ethernet cards and have 
one parallel port and two serial ports. 
Both are delivered with either BSD, 
Interactive UNIX, Solaris, SCO, 
UNIXware, OS/2 or Windows NT 
already installed. Pricing begins at 
$3,850. 

SiO Technology Inc. 
380 Lafayette St., Suite 304 
New York, NY 10003 
Circle 117 

Embedded Systems 
Integrated Systems has introduced a 

visual applications development and 
debugging tool for embedded systems. 
Called £Sp, for Embedded System 
profiler, the product allows developers 
working with the company's pSOS+ 
and pSOS+m real-time kernels to view 
and diagnose faults in multitasking 
applications. £Sp displays pSOSystem 
configuration, memory stack usage 
and errors, kernel object inventories, 
user-specified events and CPU use 
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graphs. Its main display shows context 
switches, cask state transitions, inter
rupts, system calls and so on. 

In addition, £Sp provides data-wrap
around capabilities, collecting data 
until a prototype program crashes, 
thus allowing a postmortem analysis. 
It also provides board-sharing, so that 
a development team can work on a 
single target system even if that target 
is in another office or in the field. 

£Sp runs on Sun hosts connected to 

Motorola Inc. 68000-based boards. 
Pricing begins at $995. 

Integrated Systems Inc. 
3260 Jay St. 
Santa Clara, CA 95054-3309 
Circle 118 

DTK's Latest 
Greatest SPARCs 

DTK Computer has two more 
SPARC workstations to add to its line. 
The Station Classic+ ll/LX+ II and the 
Station M514/M6 l. Both models run 
on SPARC CPUs and the Solaris oper
ating system. 

The Multiprocessor Station M5 l 4 
runs on four Texas Instruments Inc. 

RAID SUBSYSTEM FROM UNI SOLUTION, INC. 

Uni Solution has designed an exceptionally modular, flexible and expandable RAID 
subsystem. You can change components by simply snapping in devices, fans and power 
supplies without ever having to power down the system. 

• Formatted storage capacity from 7 GB to 252 GB (using only one SCSI target ID) 

• Hot Swap ("Replace Under Power") Capabilities, Supports Hot and Warm Spares 

• Up to 32 MB of read and write DATA cache for maximum performance 

• Driverless RAID (no CPU overhead), Supports RAID levels 0, 3 and 5 
• Hot Swap Power Supplies with power sharing and Removable Fans 

• Multi-platforms: Sun, DEC, HP, IBM, SGI, and PC (DOS, OS/2, NT, Novell) 

DTK SPARC WORKSTATION DISK STORAGE 

50-MHz SuperSPARC+ processors. 
Each processor includes 36-KB inter
nal cache and 1-MB external cache per 
CPU. Each processor ships with 64 
MB of RAM, a 1-GB hard drive, a 
1.44-MB floppy drive, a GX graphics 
accelerator, a 20-inch color monitor, 
ISDN with 16-bit audio , two MBus 
and four SBus slots and Solaris 2.3. It 
costs $33,789. 

The Station Classic+ ll/LX+ II runs 
on a TI 70-MHz MicroSPARC II 
processor with 24 KB of internal cache 
memory. It ships with 16 MB of 
RAM, a 525-MB hard drive, a 1.44-
MB floppy drive, CG3/SVGA frame 
buffer, 10-MB/s SCSI, one 8-bit audio 
port, three SBus expansion slots. The 
product operates on Solaris 1.1 .1 B and 
2.x. The price is $5,199. 

DT K Computer Inc. 
770 Epperson Drive 
City oflndustry, CA 917 48 
Circle 11 9 

Lucid Compilers 
Lucid has announced C and C++ 

compilers for Solaris 2.x. It has also 
ported its Lucid Common Lisp envi-

Uni Solution distributes DTK. SP ARC workstations. From 
SPARC Classic to SPARC 10 (Model 40, 51 , 61 , 512 and 
514), we offer one of the best and affordable hardware 
platform in the market today. All systems come with a full 
one year warranty. 

With formatted capacity ranging from 1 to 4 Gigabytes, we 
provide a fast, reliable, and affordable storage solutions for 
your workstations. We also provide custom disk enclosures 
( desktop, tower, rackmount) to meet your requirements and 
complement your existing systems. 

For AU Your Workstation & Storage Needs Phone: 713/552-0505 
Fax: 713/552-0550 

➔ Toll Free Support 
➔ 30 Day Money Back Guarantee 
➔ Call for Current Pricing 

Uni Solution, Inc. l-soo-ss2-4UNI 

Circle No. 46 on Inquiry Card 87 



ronment to Solaris 2.x. T he C++ prod
uct provides direct compilation of C++ 
code. Both the C and C ++ products 
support automatic precompiled header 
fil es. Lucid C sells fo r $495; Lucid 
C++, $ 1,095; and the Common Lisp 
environment is $4,950. 

Lucid Inc. 
707 Laurel St. 
Menlo Park, CA 94025 
Circle 120 

Video X Terminal 
Human Designed Systems has added 

full-motion video capabili ty to its line 
of RISC-based X W indow System ter
minals. HDS Video is based on indus
try standards, supports analog and dig
ital video with on-board compress ion 
and decompression, and enables users 
to display full -motion video in up to 
four windows on their HDS X termi
nal screens. 

Either a camera, video CD-ROM or 
VCR can be connected to the termi
nal. T he wind ow ca n be moved or 
resized up to full screen. The terminal 
supports full-screen display of video at 
a 30 fr am e-p er- second ra te wi th 
broadcast quali ty. 

Teleconferencing will be a useful 
application of HDS Video. Two H DS 
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X terminal users can set up a telecon
fere nce over Ethernet and see each 
other in win dows on their screens . 
HDS Audio, which allows record ing 
and playback of stereo sound, can also 
be co nfigured for X termin als and 
all ows co nn ec tion of stereo CDs, 
microphones or tape recorders. 

T he HDS Co nference applicat io n 
sells fo r $199 per user, the HDS Stereo 
Sound and Digital Video each sell fo r 
$ 199, and the Analog plus Digital 
Video sells for $499. 

Human Designed Systems Inc. 
42 1 Feheley Drive 
King of Prussia, PA 19406 
Circle 12 1 

QNXGets X 
Q NX is a we ll-known, real-time, 

POSIX-compliant operating system. It 
had modularity and micro kernels long 
before those became buzzwords in the 
res t of th e UN IX co mmuni ty. 
However, QNX has had two serious 
drawbacks: Firs t, it was not on SPARC 
processors (the Intel Corp . X86 has 
been its home), and it did not have an 
X Window System implementation. 
T he latter problem has been taken care 
of. At UniForum 94, QNX Software 
Sys tems an nounced a po rt of the X 

Window server to the QNX O S. 
T he server is the joint work of QNX 

and Metro Link Inc. It offers 155,000 
Xstones on a 486 system. Ir supports 
Motif, scalable fo nts with a fo nt server, 
Xems, Xie, PEX and so on. Pricing is 
tentatively set at $295 fo r the develop
ment system, while the runtime sys
te m wil l be $295 and th e M o tif 
license, $195. Development documen
tation, meanwhile, is $2 15 , and run
time documentation is $65. 

QNX Software Systems Inc. 
175 Terence Matthews Crescent 
Kanata, O ntario 
Canada K2M 1 W8 
Circle 122 

Cray Unwraps 
Superserver 

C ray has introdu ce d th e Cray 
Superserver 6400, a SPARC/Solaris
compliant symmetric multiprocess ing 
system. Shipments of systems with up 
to 32 processors are available now, and 
shipments of 64-processor systems are 
scheduled fo r later chis year. 

On the SPECrate_int92 benchmark, 
a 24-processor CS6400 system had a 
rate of 41,967, and a 32-processor sys
tem had a rate of 54, 186. CS6400 sys
tems avai lable wi th four to 64 

Upgrades, Enhancements, Additions ... ing hub. This allows additional network servers to share the 
EIFO 's FDDI network. Network Peripherals Inc., 127 1 
McCarthy Blvd., Milpitas, CA 95035. Circle 126 • Aurora Technologies has made its DataMaster series of 

SPARC sys tem external floppy drives compatible with 
Solaris 2.x. T he DataMaster products support 3½- or 5¼
inch floppies with direct Solaris and PC media and fo rmat 
compatibility. Aurora Technologies Inc. , 176 Second Ave. , 
Waltham, MA 02154. Circle 123 

• X terminal vendor NCD has announced an Adobe 
Display PostScript extension for its products. T his allows 
NCD's X terminals to support PostScript language-based 
applications that before had been restricted to worksta
tions. Network Computing Devices Inc. , 350 N. Bernardo 
Ave., Mountain View, CA. 94043-5207. Circle 124 

• Sun's SPARC Technology Business group has upped the 
power and lowered the price of its SPARC-engine mother
boards. T he SPARCclassic engine is now less than $2,000. 
STB says that the boards also perform up to 100% fas ter 
than previo us versions. SPARC Technology Business , 
2550 Garcia Ave., MS UPALI-4 15, Mountain View, CA 
94043-1100. Circle 125 

• Network Peripherals has announced a field-upgradable 
FDDI expansion module for its EIFO client/server switch-

• Working fro m its ex tensive backgro und in video, 
Tektronix has brought digital video to its X terminals. T he 
company has announced that the release of its X se rver 
software, XpressWare Version 7.0, will support networked 
digital video. Tektronix Inc., 26600 S.W. Parkway, P.O . 
Box 1000, Wilsonville, O R 97070-1000. Circle 127 

• Tower Technology has released Version 1.2 of its 
TowerEiffel System, a development environment for pro
grammers working wi th the Eiffel language . T he new 
release will support C++ . It will allow developers to invoke 
C++ objects from Eiffel and vice versa. Tower Technology 
Corp. , 3300 Bee Caves Road , Suite 650 , Ausin, T X 
78746. Circle 128 

• Release 5.0 of ID E's Software Thro ugh Pictures/ 
Structured Environment (StP/SE) is now available. The 
new release puts StP/SE into the same architecture as the 
company's other products and includes an assortment of 
upgrades to improve project communications. Interactive 
Development Environment Inc. , 595 Market St. , 10th 
Floor, San Francisco, CA 94 105. Circle 129 
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SuperSPARC processors start at less 
than $400,000. 

Cray also announced a new version 
of its UNICOS 8.0 operating system. 
UNICOS 8.0 features enhanced scal
able parallel processing and security 
functions, while centralized resource 
management facilities have been 
improved. This latest version of UNI
COS is available on Cray's commercial 
supercomputing product line and 
starts at $150,000. 

Cray Research Inc. 
655 Lone Oak Drive 
Eagan, MN 55121 
Circle 130 

Multiprotocol 
Integrated Modems 

Cablecron Systems and Xylogics Inc. 
announced an in-the-hub remote 
access module chat provides up to 12 
integrated V.32bis modems for dial
in/dial-out network users. It allows ter
minals and serial devices to be con
nected directly to Ethernet, token-ring 
and FDDI networks through 
Cabletron's Multi Media Access Center 
(MMAC) line of intelligent hubs. 

Based on Xylogics' Annex software, 
the Modem Module (MODMIM) is a 
single-slot solution chat offers 20 ports 
of connectivity including four 
modems and is also available as a two
slot module for the MMAC with an 
additional board and eight modems. 
Price is $1,495 per port, which 
includes 16 local ports. 

Cabletron System 
3 5 Ind u.srr.i;il-Wa y 
Rochester, NH 03867-0505 
Circle 131 

CD-Recordable Jukebox 
Optical jukeboxes and tape libraries 

aren't the only choices for backup and 
archiving, according to Young Minds. 
The company recently teamed up with 
Logical Engineering to integrate 
Young Minds' CD-ROM mass storage 
server software and CD recording sys
tem with Logical Engineering's 300-
disk ROMWricer 300 CD-Recordable 
jukebox. The result is a device chat lets 
users record and score up to 195 GB of 
CD data. 

Young Minds' UlcraCapacity soft
ware is installed on a file server to lee 

NEW PRODUCTS 

users access CD-ROM-based data 
without requiring any modifications to 
existing applications. UlcraCapacity 
works with Windows NT and 24 
UNIX operating systems, including 
AIX. CD-ROM file formats supported 
include ISO 9660, High Sierra and 
Rock Ridge. The base price for the 
jukebox starts at $34,000. The Ultra 
Capacity software and drivers start at 
$11,750. 

Young Minds Inc. 
P.O. Box 8130 
1910 Orange Tree Lane 
Redlands, CA 92375 
Circle 132 

Visual Tool for 
VR for ZX 
Sense8 's WorldToolK.it virtual-reality 

software-development tool is now 
available for the Sun SPARCstation 
ZX. The product allows developers to 
rapidly design interactive, 3D graphics 
applications. It had previously been 
available on DOS and Windows plat
forms, and applications written with it 
for chose platforms will compile on the 
ZX. Pricing for WorldToo lKit for 
Solaris 2 on the ZX begins at $7,500. 

Sense8 Corp. 
1001 Bridgeway, #477 
Sausalito, CA 94965 
Circle 133 

Personal Supercomputer 
A parallel-processing "super comput

er resource" that can provide perfor
mance up to 6.4 GFLOPS has been 
introduced by Transtec Parallel 

SVNEXPERT Magazine/June 1994 

Systems. Called the Paramid, the 
product can support between four and 
64 Intel Corp. i860 processors . Each 
node has up co 32 MB of RAM and its 
own communications subsystem. 

The Paramid connects to a Sun 
workstation via a SCSI 2 interface and 
can be equipped with up to 16 sepa
rate file systems, and thus can be 
accessed by up ro 16 users from a net
work. The system supports ANSI C 
and FORTRAN 77, and a variety of 
ocher software is available for code 
development. Pricing begins at 
$50,000. 

Transtech Parallel Systems Corp. 
20 Thornwood Drive 
Ithaca, NY 14850-1263 
Circle 134 

CD Studio for Safaris 2 
Young Minds has ported CD Studio, 

its CD-ROM production system, to 

Solaris on X86. CD Studio allows 
users ro produce CD-ROM disks on 
their UNIX workstations. It consists of 
the MakeDisc premaster software, an 
intell igent controller and a CD-record
able unit. It is compliant with such 
disk formats as ISO 9660 and ISO 
9660/Rock Ridge. 

CD Studio is available on 22 differ
ent UNIX platforms, including Sun, 
Hewlett-Packard Co. and the IBM 
Corp. RISC Syscem/6000. The price is 
$18,250. 

Young Minds Inc. 
P.O. Box 8130 
Redlands, CA 92375 
Circle 135 

Correction 

StorNet Inc . was inadvertently 
omitted from our April 1994 RAID 
Buyers Guide. StorNet's products 
range from its Model SN R-1600-3 
with 2.65 GB of storage to its 
Model SNR-3500-5 with 11 .62 GB. 
RAID Level 0 with 475 I/O-per-sec
ond performance , RAID Level 3 
with 195 I/O-per-second perfor
mance and RAID Level 5 with 625 
1/O-per-second performance are all 
supported. StorNet can be reached 
at (215) 692-8400. 
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The SunExpert Market offers a selection of /ow-cost advertising vehicles with results-oriented appeal. 

PRODUCT SHOWCASE • MARKETPLACE • CLASSIFIED 

ATTENTION READERS/BUYERS: 
For more information on the products/services advertised in this section, please circle 

the appropriate reader service numbers on the reader inquiry card. 

ATTENTION ADVERTISERS: 
To advertise your product/service in the next issue or for more information, please call 

Carol Flanagan at 

(617) 738-3402 
Email: carolf@expert.com 

PRODUCT SHOrNCASE 
< ~ • ~r;"' oa I 

• Great for SQL Front-ends & Real-time Displays 
• Contextual Event Handling & Notification 
• Includes Point-&-Click Development iool 
• Supports Arbitrary Cell Sizes 
• Size of Matrix is Unlimited 
• No Run-time Attachments 
• $745 Developer's License 

Call 708-926-8500 
Now Available for SUN, HP & DEC 

A 

Circle No. 301 on Inquiry Card 

Circle No. 300 on Inquiry Card 
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PRODUCT SHOINCASE 

Circle No. 302 on Inquiry Card 

XRTWidgets 
"X R Tl graph is a widget no serious 

developer should be without." 
"X R T!Jd can't be beat." 

The X Joumal 
If you're serious about building the best 
possible Motif applications, you need 
the power of XRT widgets. 

XRT/graph displays data in 
virtually any type of 2-D graph or 
chart. It has hundreds of features 
including rime-axis, lightning-fast 
updates, and a graph-builder tool. 

XRT/3d displays 3-D data in 
surface plots, contour graphs and 
bar charts. 

And the new multi-purpose 
XRT /table gives you incredible 
flexibility for displaying and editing 
tabular text information. 

All XRT widgets are highly
inreractive, generate PostScript output, 
and use the standard Xr/Morif AP!, so 
they're easy to learn and integrate with 
popular GUI builder tools. And there's 
never any run-time or royalty fees 
when you distribute your applications 
to end-users. 

Find out why thousands of 
X developers have chosen XRT 
widgets. Call today for information or 
a free evaluation kit. 

FREE 30•DAY EVALUATION 
(800) 663-4723 ,,.,._ 

KL c;;RC>OL,P' 

(416) 594-1026 Fox (416) 594-1919 
info@klg.com 

XRl/s o r~ered trodemk ond XRl/groph, XRT/Jd ond 
XRl/tobleoretrodemork1ofKLGrooplnc. 

Circle No . 304 on Inquiry Card 
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The Ultimate SB us Extender 

ALL 82 SBUS SIGNALS BROUGHT TO 
TEST POINTS IN LOGICAL ORDER 

• Logic analyzer hookup to entire SBus in only 2 minutes, due 
to logical test point order. 

• Automatically reports current consumption of board under 
test, during actual operation. 

• Error LED illuminates if 1 >2A. 
• Lubricated connector contacts for long life. 
• Truly the ultimate SBus extender board. 11, 

ULTRAVIEWJHIII 

,... 

ULTRAVIEW CORP., 475 Yampa Way, Fremont, CA 94539 
(510) 657-9501 • FAX: (510) 657-0927 

Circle No. 303 on Inquiry Card 

SCSI Cables & Terminators!! 

CS Electronics is proud to be the leader in PREMIUM SCSI cables for 
workstations from: SUN - DEC - IBM - H/P - SGI - APOLLO - etc. 

NOW!! WIDE & FAST SCSI Cables and Terminators. 
Molded SCSI cables can be "private-labeled" with your company's 
logo. SCSI TERMINATORS - all styles including: Passive, Active, 
Differential and the latest in SCSI terminators - "FPT" Forced 
Perfect Termination . Interna l "Shoebox" cables - for any 
subsystem enclosure, including Centronics, 0850, Micro-0 50, or 
68-pin Wide SCSI. NOW!! ! IBM PS-2 WIDE SCSI cables!! !! ! 

CALL FOR A BROCHURE AND PRICING!!! 

~ CS Elect ronics 
~ 1342 Bell Ave., Tustin, CA 92680 
-(:!lC~~- (7 14) 2 59-9100 

Circle No. 305 on Inquiry Card 
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Visual Information Technologies Inc. ii~ YITec 3460 Lotus Drive • Ste. 100 • Plano, Texas 75075 
llNii' 800-325-6467 x 433 • 214-596-5600 x 433 

Fax: 214-867-4489 · Email : rasterflex-info @vitec.com 
VITec Europe Ltd. 44 (0) 256 330030 · Fax: 44 (0) 256 816978 

Circle No. 306 on Inquiry Card 

BUY, SELL and TRADE 
EVERYTHING UNDER THE 

sun 
microsystems 

• SPARC workstations 

• SPARC servers 

• SUN-3 series equipment 

• SU disk, tape & add-in memories 

Trade in your DEC , 
DG or other hardware. 

Needed to buy: 
Large quantities of IPX's 

and ELC 's. 

We also offer the best deals on 
DEC and Data General systems. 

Main #: 
(612) 227-5683 

SECURITY COMPUTER SALES, INC. 
622 Rossmor Building 
500 No. Robert Street 
St. Paul , MN 55101 

FAX: 
(612) 223-5524 

Circle No. 307 on Inquiry Card 

REFURBISHED AND NEW SUN EQUIPMENT AND PERIPHERALS 
SPARC 1 OS, SPARC CLASSICS, IPXs, LXs, SPARC 1, 1 +, 2S, EXTERNAL 
DISK DRIVES, FRAME BUFFERS, 16", 19" SONY COLOR MONITORS, 1, 4, 16, 
AND 64MB SIMMS LARGE INVENTORY OF SPARC AND REPLACEMENT PARTS 

For Overnight Delivery 
CALL (800) 33-PCTCP 

ELI SYSTEMS PROVIDES: 
• CONSISTENTLY COMPETITIVE PRICES 

• SYSTEMS CUSTOM CONFIGURED 
• KNOWLEDGEABLE TECHNICAL AND SALES STAFF 

CALL TODAY FOR GSA PRICING 
This is only a partial list of our extensive inventory 

90 DAY UNCONDITIONAL WARRANTY 

EXPORT SPECIALIST 

SUNEXPERT Magazine/June I 94 

Best Dealer Prices 

LIMITED TIME OFFER!! 
PC/TCP bundled with Hummingbird 
eXceed/W PC X-Server 

Both for S795 (Save $150) 

~ TRANSPARENT 
Official FTP Software Distributor 

5757 West Century Boulevard • Los Angeles, California 90045 
Tel: USA (310) 568-3376 Fax: USA (310) 568-3318 

E-Mail: sales@trantech.com 

Circle No. 309 on Inquiry Card 



PRODUCT SHOI/VCASE 

LOS ANGELES • CAMBRIDGE 
ATLANTA• SEATTLE • NEW YORK 
• SAN FRANCISCO • MILPITAS 

SUN 
AND ONLY SUN!! 
THE CONCORDE GROUP LTD 

• Largest Independent Sun Reseller 
• Million $$ Spare Parts Inventory 

• 120 Day Warranty-All Sun Equipment 
(12 month extended warranty available) 

• 100% Guaranteed Satisfaction 
• Lowest Prices 

• Immediate Delivery 

LEASE-RENT-BUY-TRADE 
Call For Price Quote 

EAST COAST HDOTRS: 
CAMBRIDGE, MA 800-333-2SUN 

WEST COAST HDOTRS: 
MILPITAS, CA 1-800-331-2786 

1-800-225-7213 
LOS GATOS • IRVINE • LONDON 
SAN DIEGO • NEW YORK • CHICAGO 
• SAN FRANCISCO • HONOLULU 

Circle No . 310 on Inquiry Card 

TOOLS for 

FrameMaker· 
FM2A - Convert FrameMaker docu
ments (including tables) to formatted 
ascii text. Email documents , generate 
man pages, export table data , etc. 

HyperGen - The original hypertext 
linking tool. Augment Frame 4.0 with 
pre- & post-processing, user-defined 
linking , file management, and more. 

Site Licenses for UNIX and DOS: $399 
3.5" d iskettes no charge; $22 for Q/C tape 

•1;1•1•U1•fA'.•t~J• 

II 
Frank Stearns Associa tes 
14307 NE 16th Street 
Vancouver, WA 98684-7936 USA 
206/892-3970 fax : 206/253-1498 
franks@pacifier.rain.com 

Al l trademarks & registered tradema rks property of 1he1r respective companies 

Circle No. 312 on Inquiry Card 

.5 1.0 1.5 20 25 3.0 3.5 

Fastest RAID 
System Available! 

SEEK's caching controller, the Xcelerator, pro
vides the fastest caching 1/0 system you can obtain. 
Period. (It will also boost performance without RAID.) 

For the fastest performance 
and fault tolerance, call SEEK . . : ::::/(-~ SEEK 
Systems now 1-800-790-SEEK ·:: :::: c + . . . ... .•• J1JSi-e111S 
VAR & REP INQUIRIES WELCOME :.J'..,'.,,o,,,,,,,_,.,_, 

Circle No . 311 on Inquiry Card 

Repair Center 
EXABYTE: EXB-8200 / 8500 

$450. I $550. ONE DAY Repair 
or Overnite Exchange ! 

Sun Microsys: Module, Disk & Tape Dr 
Repair, Exchange, Spare Parts & Upgra. 

Call: (916) 635-9340 
Fax: (916) 635-9485 

West Coast Computer Exchange, Inc. 

Circle No. 313 on Inquiry Card 
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PRODUCT SHOIIVCASE 

LAR GE SAVINGS ON 
R EFURBISHED $UN/H P 

• SPARC WORKSTATIONS 
• HP 3000/HP 9000 
• SERVERS 
• SUN/SONY MONITORS & REPAIRS 
• PARTS (DEPOT REPAIR) 
• XES (VERSATEC) PLOTTERS 

;.;COMPUTER CONNECTION 

l -800-566-4SUN 

of CNY, INC. 

1-800-566-4786 !,,.~rz 
101 FIRST STREET 
UTICA, NY 13501 

PHONE: 31 5-724-2209 
FAX: 315-724-0794 

• 180 DAY WARRANTY • LARGE l VE TORY• FAST DELIVERY • DEPOT REPAIR• 

Circle No . 314 on Inquiry Card 

SYSTEM WIZARDS AND SUPERHACKERS 
D. E. Shaw & Co. , a rapidly expanding , highly cap ital ized global 

investment bank known as a leader in applying technology to finance, is 
eager to hire world-class software and hardware professionals at all levels 
to build and run our state-of-the-art computer systems. Potentia l for 
exceptional senior level candidates to earn six-figures. 

Strong knowledge of C/Unix/ Sun Os required ; also, extensive 
programming/administration experience and an undergraduate or graduate 
degree in CS or related field . 

Send resume, salary history to: 

Jennifer Levine 
D. E. Shaw & Co. 

39th Floor, Tower 45 
120 West 45th Street 
New York, NY 10036 
levine@deshaw.com 

Circle No. 315 on Inquiry Card 
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THE MEMORY PEOPL; 
I M.C.I.I. I 

WORKSTATION MEMORIES at affordable prices 
Lifetime Warranty 

SILICON GRAPHICS 
INDIGO 

CHALLENGE 
CRIMSON 
EXTREME 

POWER SERIES 
PERSONAL SERIES 

HP/APOLLO 
9000 SERIES, 

MODELS 
705, 710, 715,72~73~750, 
755, 807, 817, 827, 837, 847 

3000 SERIES 
MODELS 8x75, 9x7, 9x7LX 

SUN MICROSYSTEMS 
System 10 
IPX/ELC, 

ClassicLC.LX 
1, l+ , !PC, 2 

630, 670, 690MP 
SERIES 

CALL 1-B00-24 7-MCII 1s2441 

Memory Card International, Inc. 
2101 W. Crescent Ave. #F 

.. 

L 714-502-9085 Anaheim, CA 92801 714-502-9361 _J ', ---------------------- . 
94 
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IC<il 
Intercontinental 
Computers, Inc. 

SUN, DEC, H.P, UNIX 
Specialists 

AVAILABLE 
PESOl-AA 

Call for current inventory & pric ing. 
Trades welcome 

Phone (61 2-835-4555 
FAX 61 2-835-3936 

3300 Edinborough Way #309 
Edina, MN USA 55435 

Circle No. 316 on Inquiry Card 

BUY • SELL • TRADE 
SUN MICROSYSTEMS 

C.S.P. I. 
COMPUTER SYSTEMS AND PARTS, INC. 

BUYING: Your Surplus Sun Equipment 
SELLING: Sun Workstations 

SPARC Seivers 
Sun - 3 Equipment 
Sun - Monitors 
Sun - Memory Boards 
Other Peripherals and Hard Drives 

Trade in your current Sun or DEC equipment 
Also buyers and sellers of 

DEC systems and equipment 

TEL: 612-898-1151 
FAX: 612-898-4220 

CoMPllTER SvsnMs AND PARTS, INc. 
17925 Jaguar Path, Lakeville, MN 55044 

Circle No. 317 on Inquiry Card 

WORLDWIDE 
TECHNOLOGY 

EXCHANGE 
■ Sun Microsystems 

■ HP/Apollo ■ Silicon Graphics 
• Workstations/Servers/Peripherals 

• Lowest Prices/Extended Warranties 
• Will purchase all excess hardware 

3 I 98 Cains Hill Place 
Suite 230 

Atlanta, Georgia 30305 
Tel. 404-365-7746 Fax: 404-365-7748 

Compuserve Address: 73322,1023 
Internet Address: Internet: 73322.1023@Compuserve.com 

Circle No . 318 on Inquiry Card 
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PRODUCT SHOI/VCASE 

ROI Britelite™ SPARC® PORTABLE 
• Sun IPC™, IP)('M or L)('M Motherboard 

• 17.4, 28.5 , 59.1 or 80 MIPS 
• 640 x 480 or 1152 x 900 Resolution 

• 240MB, 450MB or 900MB Internal Hard Disks 
• 3.5" 1.44 MB Floppy 

• 100% Sun SPARC Compatible 
• Weighs less than 14 lbs • Color Available 

Sun /PC Portables from $4795.00 
Call: Bruce Burroughs 

~f 
1-800-931-001 3 Ext. 221 

Authorized Sun Microsystems Integrator Since 1988 

Circle No. 319 on Inquiry Card 

ADIC VLS with 
DallasTools Software 

• Up to 110 GB • 4mm, 8mm, Optical 
• Utilizes EXB 8505 and DIC Formats 
• Dual Drives Available filI 

adic • 3 Minute Restores ,. 
a;_,DALLASTONE 

E!!J Tel: 603-647-8168 
Fax: 603-624-2466 

Circle No. 322 on Inquiry Card 

NETWO RKING PRODUCTS 

Simple Networking 

Solution with 

Ethernet 
LAN/WAN Products 

Welcome: 

OEM, VAR & Distributors 

1181 N. 4th St., San Jose, CA 95112 

(800) 576-0773 
Tel: 408-292-2300 Fax: 408-293-0317 

Circle No. 324 on Inquiry Card 
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EXABYTE, SCSI Tape Drive FAST SCSl-2 Disks 
EXB 8200, 8mm 2.3GB $ 1,150 

EXB 8500, 8mm 5.0GB $ 2,150 

We Do DAT! 
Wangdat 
Hewlett Packard 

8GB $ 975 
8GB $ 1,395 

MAXTOR 3.5 Inch 
FUJITSU 3.5 Inch 
DIGITAL 3.5 Inch 
DIGITAL 3.5 Inch 
DIGITAL 5.25 Inch 
DIGITAL 5.25 inch 

245MB $ 395 
520MB $ 725 
1.0GB $ 995 
2.1GB $ 1,825 
2.0GB $ 1,495 
3.5GB $ 2,550 

Call (916} 362-1239 
FAX (916} 362-2419 

11300 Tech Center Drive Sacramento, Callforn l■ 95826 

Circle No. 320 on Inquiry Card 

Now get unlimited 
Internet access for less. 

/!..' 
/1,,INTERN_,ET ~ 

DATA HIGHWAY 

ONLY $17.so PER MONTH*! 

• fast, easy global Internet access 
• Every lntwrnet service you want: 

ftp, telnet, NetNews, E•Mad, ek. 

• Unlimited time on-line 
• No connect-time charges! 
• Local dial-up numben in most 

metropolitan areas 

• 24-hour networi< operations 

·~billing;$19.50/trt0 Stoo-vpl-.$20.00. 
~tlellcoffl.corn. Cl 994 NET COM Inc. A Member of ax. 

CaU now and get an the 
information super-highway todayl 

1-800-501-8649 

.'}· 
NETCOM 

the leodir,g Internet 
Seivice Provider 

Circle No. 326 on Inquiry Card 
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Now ALL You NEED 
To GET STARTED WITH ATM 

Is A VCR. 

See how A TM seamlessly handles video, images, 
data and voice over the same network.. 

A last, a powerful educational video 

__ that brings to life the most promising 

networking technology in history, 

Getting Started With A TM will save 

you hours of research and analysis through 

its comprehensive and impartial overview of 

Asynchronous Transfer Mode. You'll see 

how it solves today's complex business and 

networking challenges. And understand the 

options for moving to ATM if you decide it's 

right for you. 

Learn from animated sequences that 

clearly illustrate the technical concepts of 

ATM and explain the components of a com

plete solution. Share the experiences of early 

adopters who are moving to A TM to increase network performance, reduce costs, 

and enable a new generation of high bandwidth applications that integrate voice, 

image, and video as well as data. Interviews include: Mike Armstrong, 

Chairman/ CEO, GM Hughes Electronics; George Buchanan, Director Hughes 

Business Communications, GM Hughes Electronics; Jeff Marshall, Sr. Managing 

Director, Bear, Stearns & Co.; Martin Adler, Consultant, ARCO. 

Hear leading industry authorities provide the keys to building a business case 

for ATM in your organization. Interviews include: £. W Bud Huber, Chairman, 

Enterprise Network Roundtable; Dr. John McOuillan, President, McOuillan 

Consulting; Dr. Robert Kahn, President, Corp. for National Research Initiatives; 

Sam Shuler, Principa4 The Yankee Group. 

Sponsored by more than 35 of the leading ATM vendors, Getting Started With 

ATM is the essential tool in your evaluation of A TM. And the best way for both 

business and technical management to 

learn when, where and how ATM fits in 

your future. If you plan, implement or 

approve networking solutions, this is one 

resource you won't want to be without. 

Order your copy of the video 

Getting Started With ATM today. It's 

only $79.95. 
1-800-886-8936 

EXT 625 
I njormation on ATM products and services from sponsoring organizations is available upon request. 

© 1993 Access Media Inc., 3015 Main S1ree1, Suire 390, San/a Monica, CA 90405. All logos are lrademarks of !he respeclive companies. 
Color VHS approx. 45 minures. 30-day money back guaranree. Shipping and handling additional. Sales lax where applicable. 



Configure a modular 
storage solution 

to ensure continuous, 
24-hour availability 

to your data. 

The Flexibility of a Modular Chassis 
■ Hot-swap all components, including 

power supplies and fans, without 
powering down the entire system 

■ Build, grow and 
configure an ideal 
storage system, 
module by module 

■ Interlocking legs 
for simple 
horizontal or 
vertical stacking 

■ Desktop use or mount in standard 
19" or 24" rack 

■ Front panel on/off and SCSI address 
switches, barcodes, optional lock and 
drive indicators for easy maintenance 

A Wide Choice of Components 
■ Drive options: 5.25" and 3.5" 

fast-narrow or fast-wide 
SCSI-2 disk drives 

■ Disk Storage: 400 MB up to the 
new 10.8 GB disk drive 

■ Tape backup: 150 MB QIC, 
4mm, 8mm, up to the new 
20 GB Digital Linear Tape drive 

■ Tape media changers: 24 to 48 GB 
■ Optical storage: 600 MB up to the 

new 2 GB multifunction drive 

Jn:v~ 
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EASY TO MAINTAIN 

Full Compat ibility 

and Support 
■ Compatible with all 

major UNIX 
platforms, 
including: Sun, 
HP9000 700 or 800, 
IBM RS/6000, NEC, 

SGI, NCR, DEC Alpha, and 
Cray CS6400 

■ Compatible with 
Novell servers 

STACKA BLE 

■ The RAID Box 530: R.A.I.D. level 0, 3, 
or 5: dual-porting, dual controllers, 
hot-sparing and Super-Fast Cache: 

■ Legendary technical 
support: 24 hours a 
day, 7 days a week 

4 GB to 216 GB 
■ Cost-effective MB per dollar 

BoxHill 
SYSTEMS CORPORA T ION 

HIGH-AVAILABILITY STORAGE MANAGEMENT SOLUTIONS ANO NETWORK BACKUP PROOUCTS 

161 Avenue of the Americas, New York, New York 10013 Tel: 212 /989-4455 or 800 / 727-3863 Fax: 212 / 989-6817 Email : sales@boxhill.com 
All products mentioned herein are trademarks of their respective owners. 
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