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Which would you rather have, 
prices being equal? 

A generic, bare-bones 
8mm drive? 

Or the fully instrumented TTi? 
If you choose the generic, 

you'll get a great drive and an 
on-off light. 

Pick TTi, and you'll get the 
same great drive and on-offlight, 
plus a brilliant on-board display 
with real-time information on tape 
capacity, ECC error correction 
usage, read/write rate, and 
tape status. 

Undecided? Here's more. 
TTi's CTS-8201 and CTS-8501 

Bare. 

Your basic 8mm drive 

The fully instrumented TTi 8201 

8mm helical scan tape subsys­
tems are high performance work 
horses with the capacity worksta­
tions demand: up to 5GB fits on 
just one low cost tape. And it has 
the speed you need, with data 
transfer rates of up to 30 MB 
per minute, nothing is faster. 

So when it's time to add 8mm 
tape backup to your Sun 3, Sun 4 
or SPARC workstation, don't set­
tle for a bare bones drive. For 
about the same price you can own 
a TTi CTS-8201 or CTS-8501 
with a display users consider 
absolutely essential. 

For more information, call or 

Read Wme WFM Aew •••• 
rSearch7 

◄◄►► 
Tape Remaimng 

f:1111 1 
% Rew<n_,. ECC ! ---· Ill 

8201 
tape subsystem 

write: Transitional Technology, Inc., 
5401 East La Palma Ave. , 
Anaheim, CA 92807. Phone: 
714-693-7707. FAX: 714-693-0225. 

In Europe, call Transitional 
Technology, Ltd.: (44) (295)269000. 

~~ 
Backup so easy, you can do it 
with your eyes closed. ----· Ill 

TRANSITIONAL 
TECHNOLOGY, INC. 

©1991 Transitional Technology, Inc. All other trademarks and copyrights acknowledged. 
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Choose the Tool Kit (TK) that engineers, scientists, educators and 
financial analysts have used since 1983. TK Solver lets you set up 
and solve problems up to 100 times faster than any other method. 
Just enter the equation, input what you know and TK Solver gives 
you the results-forward or backward. 

Select from a variety of models, or build and store your own. 
Basic enough for beginners with the power to please the experts. 
So release your creativity-your designer genes-and turn over 
the problem solving to TK Solver. 

ROARK & YOUN G on TK 
The entire sixth edition of Roark's Formulas for Stress & Strain 
is now computerized using TK Solver. Point and shoot menu 
makes it easy to use. Plots of deflection and cross-section make it 
easy to view the results. What took hours, now takes seconds! 

" ... a designer's dream." - Professor Warren C. Young 

HEAT TRANSFER on TK 
A big time saver. A powerful tool useful to virtually every 
practicing engineer. Covers all the topics in Fundamentals of Heat 
and Mass Transfer. Over 200 TK Solver-based models help you 
solve problems in conduction, convection, radiation, multimode 
heat transfer, heat exchangers, etc. 

A big time saver. 

GEAR ANALYS I S on TK 
Well-proven. Practical. Fast. Widely used. Just a few of the 
words which describe this expert system software. Solve real 
life problems such as noise reduction, increasing life, 
reducing weight / cost, tooling design, design of plastic and 
powdered metal gears and molds ... and more. 

Save design time by 80%. Cut product costs up to 40%. 

-

TK Solver and its applications are available on 
PC, Mac~ VAX'" and UNIX® workstations. 

Call for your free copy of MiniTK! 
MiniTK, which can solve up to 24 simultaneous equations with 
up to 32 variables, is a subset of TK Solver. 

~-II!"~ ..., ii., 
Software 

"For $20, MiniTK is one of the best bargains on the planet." 
Dr. Stephen A. Benton, Director, Spatial Imaging Group, MIT 

Universal Technical Systems, Inc. 
1220 Rock Street, Rockford, IL 61101 , USA 
Tel : 815-963-2220 Fax : 815-963-8884 
Toll Free: 1-800-435-7887 

Universal Technical Software (UK) Ltd. 
27 Corsham Street, London , N1 6UA, UK 
Tel : 44(071 ) 490-5151 Fax: 44(071) 490-2701 
UTS (UK) is an affiliate of ESDU International pie 

Hakuto Co., Ltd. 
1-13, Shinjuku 1-Chome 
Shinjuku-ku, Tokyo 160, Japan 
03-3225-8910 Fax: 03-2115-9007 

OSF!Motif is a trademark of the Open Software Foundation, Inc. Macintosh is a registered trademark of Apple Computer. Inc. VAX is a trademark of Digital Equipment Corporation. UNIX is a registered trademark of UNX System Laboratories, Inc. 
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Announcing the menu-driven pack­
age that makes Sun's SPARCstation 
administration a welcome asset . 

The processing power and brilliant 
displays of the Sun Microsystems 
SPARCstations are attracting new 

A few of the tasks that EZ-ADMIN 
makes easy: 
By using an intuitive, menu-driven 
approach, EZ-ADMIN lets you easily: 
• Connect to hosts and peripherals. 

users to the world of UNIX 
workstations every day. 
This transit ion has usually 
meant frustrati ng hours 
with a U IX manual or 
expensive visits from con­
sultants. Now, for the first 
time , newcomers to the Sun 
SPARCstation can set up 
and administer their own 
systems from the first day. 

• Add, update or delete users and 
access controls. 

PAOFIC~l:SS • Perform network 
i,:c "" ~ administration . 

• Manage mass storage systems 
more easily. 
EZ-ADMIN automatically 

checks for a broad range of errors. 
And, there are two levels of pass­
word protection to minimize the 

risk of unauthorized changes to your 
system. 

Pacific Accesf Computers regularly 
updates EZ-ADMIN plus you can 
easily customize the package to meet 
your site's needs. 
To make your new Sun users feel 
welcome, send for EZ-ADMIN today. 

II' 
PACIFIC ACCESS® 
C OMPUTER 

Making Systems Mesh 
s 

2945 Kilgore Road, Rancho Cordova, CA 95670 

(916) 635-9300 (800) 648~6161 
Offices nationwide 

i V.luc 
Added 
Resrllcr 

"All brand produclS and service names men1ioned are the trademarks or registered trademarks of their respective oumers." Authorized Minority Woman-Owned Business . 

Circle No. 37 on Inquiry Card 



SrJl:f EXPERT 

Cover Photograph 
by Earl Glass/Stock Boston 

SUNEXPERT 
serves the UNIX workstation envi­
ronment, emphasizing Sun, SPARC 
and Sun-compatible systems. 

0 N T E N T s 
FEBRUARY 1992 VOLUME 3 NUMBER 2 

FEATURES 
54 

66 

SPECIAL REPORT - Multimedia: More Than a Ghost of a Chance -
Suns may be the best multimedia development platform around. 

Michael Jay Tucker 
Including on page 60: 
Collaborative Multimedia - Which way to the promised land? 

Dave Stewart 
Bringing Multimedia Technology to the SPARCstation - The degrees 
of multimedia readiness. John A Malleo-Roach 

Miles and Miles and Miles .. . - In some ways, the European SPARC­
systems market is just like its North American counterpart. In oth­
ers-like its almost total reliance on resellers-it's far, far away. 

Marsha W. Johnston 

News 
12 Includes: In So Little Time, So Many Upgrades, Netware and UNIX 

Get Chummy, Andataco Squared= Sun', At Last: BSD on Sun 

COLUMNS 
29 Ask Mr. Protocol - Reshaping the Future ... Again - Some sort of 

master plan for the future of the Internet would be nice. 
Michael O'Brien 

34 UNIX Basics - Make: Part I - Using make to automate the compila­
tion process, especially in big projects, can save time and CPU 
cycles. Peter Collinson 

42 I/Opener - What a Long, Strange Trip It's Been - One user explains 
his trepidations at the coming of System V Release 4, also known 
as Solaris 2.0 or SunOS 5.0. Richard Morin 

46 Systems Administration - Rerouting Print Files: Part 2: XView - How 
to create XView tools for rerouting print jobs from one print 
queue to another. S. Lee Henry 

DEPARTMENTS 
4 Editorial 
8 Letters 
41 Reader Feedback 
73 New Products 
84 SUGnotes 
86 The SunExpert Market 
89 Reader Inquiry Card 
91 Subscription Card 

M~ifi"Jt!3~1T~leep~~~~ c~~~f7j~~~if.~~l~~~~~~ni~~gJec~~~u~61~~~1~~~7~n~~A~a~~3gt8i~~i~~~~i' ~~~~~ne , 
~~~:su~~~g~~i~~~j~~~s J~O~df at~~~-ds~~~~~~i~~ ~q~~t;;~~~g~r:~r t~~g\~~t71~tTi~~~g~~~i~r,s lt::JiZi?~~ii~~,r 
1330 Beacon St., Brookllne, MA 02146-3202 or electronically mailed to circ@expert.com. 

POSTMASTER, please send all address changes to SuNExPERTMa~ine, Circulation Department, 1330 Beacon St .. Brookline. 
MA 02146-3202. Please allow 6--8 weeks tor change of address. Include your old address as well as new-enclosing, if possible, 
an address label from a recent issue. All rights reserved.© Copyright 1992. Computer Publishing Group. No part of this 
publication may be transmitted or reproduced in any form by any means without permission in writing from the publisher. 

Material for publication should be sent to the attention of: Doug Pryor at the above address or electronically mailed to 
dpryor@expert.com. Letters sent to the publication become the property of the publication and are assumed to be 
intended for publication and may be used 5<?· SuNEXPERTMagazine is not sponsored or endorsed In any way by Sun 
Microsystems Inc. All information herein is believed to be accurate to the best of our ability. 

SuNExPERT Magazine/February 1992 3 



Boon or Boondoggle? 
Multimedia has become a conjure word for many in the industry. 

To some, it's what computing should be-infinitely malleable data 
from any conceivable source, right at the desktop. To others, multi­
media seems more hype than reality. Somewhere in between these 
extreme views, there is something closer to the truth, an answer to 
the question, "Boon or Boondoggle?" 

Our Special Report, "Multimedia, More 
Than a Ghost of a Chance," is devoted to 
multimedia, or mixed media, or whatever 
term appeals to you. It attempts to find a 
middle ground, keeping in mind that the 
term has a different meaning for networks of 
workstations than it does for PCs-those 
standalone, single-user pack mules. This sec­
tion is truly a collaborative effort in the best 
sense of both words. Orchestrated by 

Executive Editor Michael Jay Tucker, the feature brings together 
various perspectives on the current state of the market and technol­
ogy. Sun's own Dave Stewart attempts to define "Collaborative 
Multimedia" and asks what technologies are necessary to make it 
real. John A. Malleo-Roach of Paradise Software Inc. details what 
will make a workstation multimedia-ready. 

The report concludes with a first for us: A Top 10 List our edi­
tors put together without the help of David Letterman. The list 
will amaze you, I think, or at least irritate you. SunExpert hopes 
you will send along your complaints, suggestions and maybe even 
nominations for next year's list. 

Also, check out "Miles and Mile and Miles ... " in the Features 
section. SunExpert's Paris-based contributor, Marsha W Johnston, 
explores the progress of SPARC vendors in Europe. 

SunExpert would like to thank Scott McNealy for guiding Sun 
Microsystems through an interesting and challenging 10 years. And 
we wish everyone at Sun the best over the next 10 years. Happy 
birthday on the 24th. 

Doug Pryor 
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"EASY-TO-USE" 
"A big part of our decision was based on features. The GUI environment is intuitive. 

Our Mac users say it is as easy-to-use as their Macs. " 

-Kevin Orcutt, Island Write, Draw & Paint user. CENTECH 

"POWERFUL" 
"Three islands worth exploring: powerful. flexible productivity trio for producing compound documents." 

-Unix Today!, January 1991 

"FULL-FEATURED" 
"Is land Write, Draw and Paint offer a trio of finely crafted tools: a full -featured word processor, a top-of-the-line 

graphics editor, and a paint program. Together, they constitute a powerful arsenal in the desktop-publishing arena." 

-SCO Magazine, November 1991 

"MAC USERS A LITILE ENVIOUS" 
" ... the trio of integrated publishing tools that make up the Island Productivity Series is enough 

to make even Mac users a little envious." 

-BYTE Magazine, May 1991 

"Low-COST" 
"Is land Graphics Corporation has done a service for the Sun community with three very capable yet low-cost tools: 

Is landWrite, IslandDraw and IslandPaint." 

-SunExpert Magazine, November 1991 

ISLAND WRITE, DRAW & PAINT® 
THE BIGGEST HIT ON UNIX SCREENS WORLDWIDE. 

If your workstation is a Sun, HP, DEC, IBM, Silicon Graphics, MIPS, 
Motorola, Sequent. Apollo, Sony, or a PC running SCO Open Desktop, call 
Island Graphics and find out about a FREE evaluation copy of Island 
Write, Draw & Paint. See for yourself why it's the best-selling WYSIWYG 
desktop publishing software for UNIX. 

Call: 1-800-255-4499, ext. 617 
Island Graphics Corporation • 4000 Civic Center Drive • San Rafael, CA • 94903 • Outside the U.S. 415-491-1000 • In Europe + 31-2503-24204 
All trademarks are owned by their respective companies. © 1992 Island Graphics Corporation. email: info@island.com, uunet!island'info 
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NOW AVAILABLE: NATIONWIDE ON SITE SERVICE 

More Slots. 
Pi 

When you compare Artecon's SBus 
expansion boxes against other manufac­
turers, it's clear who really offers the best 
payoff. And at the best price. 

With both the SB-3000XD and SB-
6000X, all slots are accessible for easy 
external connection. Up to three boxes 
can be connected to a SPARCstation 2, 
providing you as many as 18 total SBus 
slots. More than any other box. 

And to ensure that you have a total 
SBus expansion solution, Artecon offers 
you SBusToo/rM, our GUI software, 
bundled free with each box. SBusTool 
shows you the address space allocated for 
each slot, lets you set/read configurations, 
initialize registers, and choose between 

auto and manual configurations. 
But the best thing about these SBus 

expansion boxes is they come from 
Artecon: the leading manufacturer of 
quality peripherals for your workstation. 

Make your SPARCstation TM more 
powerful and more productive than ever. 
Plug and play with our slots and get the 
best payoffs. Call Artecon now. 

1-800-USA-ARTE 

Artecon 6! . 

2460 l111pala Drive • Carlsbad, CA 92008-7236 
(6/ 9) 931-5500 • FAX (619) 931-5527 • (800) 872-2783 
A M ember of the Nordic Group of Companies 

Trndemnrks and ngistered trademarks m·e prop1·ietmy to their respective 111a11ufncturen 

Part Number: SB-3000XD 
Part Number: SB-6000X Up to two 3.5" half-height fixed disk/tape 

devices and three SBus cards- $1,995.00 Up to six SBus cards - $1,995.00 

CANADA 
1 800 872-2783 

UNITED KINGDOM FRANCE JAPAN 
44-3727-42557 33-1-6907-2822 81 -3-3280-5030 
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NOW AVAILABLE: NATIONWIDE ON SITE SERVICE 

Better Cards. 
Lower 
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With the broadest range and the 
highest performance serial multiplexor 
cards available, Artecon's cards give you 
the winning hand. 

Add up to 16 serial ports per slot with 
Artecon's SBus multiplexor cards. All of 
our serial cards have built in modem 
control and are based on the latest Cirrus 
chipset. That means the lowest CPU 
burden of any serial card on the market. 

And to ensure you have a total serial 
device solution, every card comes 
bundled free with Artecon's device driver 
and 1TYT00/n1, our GUI software, the 
new easy-to-use serial device configura­
tion utility. ITYTool makes setting your 

printer, terminal, and modem configura­
tions as easy as clicking on an icon. 

Best of all, these expansion cards come 
from Artecon: the leading manufacturer 
of quality peripherals for your workstation. 

Now you don't have to ante up any 
more money to get the best cards. Play 
your cards right. Call Artecon now. 

1-800-USA-ARTE 

2460 Impala Drive • Carlsbad, CA 92008-7236 
(619) 931-5500 • FAX (619) 931-5527 • (800) 872-2783 

Part Number: SB-300P Part Number: SB-400P Pan Number: SB-SOOP 
Eight Full Modem Serial Lines/One 

Parallel Pon - $89'i.00 

Pan Number: SB-1200P 
Twelve Serial lines (Four Full Modem) 

One Parallel Pon - $ 1, 09 'i. 00 

'", 
Pmt.,Nu111J,er: SB-1600 

Sixteen-Serial Lines 
(Eight Modem) - $1,295.00 

Three Serial Modem Lines/ Four Full Modem Serial Li11es/O11e 
One Parallel Port - $49'i.00 Parallel Port - $69'i.00 

CANADA 
1 800 872-2783 

UNITED KINGDOM 
44-3727-42557 

FRANCE 
33-1-6907-2822 
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Job Control Patrol 
Dear Peter Collinson: 

This is just a thank you for an infor­
mative article on a practical subject. 

I'm referring to your article in SunEx­
pert, September 1991 , Page 28. I now 
understand some concepts about job 
control chat were quite difficult to glean 
from operating-system reference books. 
le also helped me see job control in a 
different perspective. Thank you. 

Capt. James W Cole 
jwcole@logdisl . oo . aflc . af . mil 

International Intrigue 
Dear Mr. Protocol: 

You missed one fundamental point of 
how the whole ISO process works, by 
making a mistake on the "name" of ISO. 
The letters "ISO" are not an abbrevia­
tion or acronym for anything. The 
names of the organization are: 

• English: Internacional Organization for 
Standardization, and 

• French: Organization Internationale de 
Normalisation. 

Note chat neither of these match the 
"ISO" acronym. To do chat would have 
meant agreeing on which language they 
would use as the basis for the acronym, 
which would be favoring one language. 
Such compromise or favoritism was 
unacceptable to the organization, so the 
acronym chosen is "alingual." Quite 
interesting, since this is the organization 
chat is supposed co be able co compro­
mise and agree on standards. 

I also have a technical nit, but nits are 
inevitable in trying to describe the inde­
scribable that is ISO OSI. (Indeed, get­
ting two interpreters of the ISO OSI 
standards to agree on the same nits can 
be difficult.) 

8 

In particular, X.121 (at least the Red 
Book version I have studied) is not the 
be-all and end-all of addressing. I'd say 
that addressing is the realm of ISO 
8348:1987/Add.2:1988 "Network Layer 
Addressing." It cites seven different IDI 
formats, of which X.121 is only one. 
(The other six are ISO DCC, F.69, 
E.163, E.164, ISO 6523-ICD and 
Local.) I challenge any newcomer to 
OSI to read this standard without 
degenerating into uncontrollable bab­
bling. If you can explain "abstract syn­
tax" and how that differs from "encod­
ing," you are starting to understand it. 

John Shriver 
Proteon Inc. 
Westboro, MA 

An Archive to Steer By 
Dear Peter Collinson: 

I've just finished reading your excellent 
(again!) column in the October 1991 
SunExpert (Page 34) in which you dis­
cuss SCCS. You mention Eric Allman's 
management cool secs as being very 
worthwhile. I've poked around in the 
uunet archives comp . sources . misc 
and comp . sources . unix and can't 
find the program anywhere. 

Do you have an address as to where I 
might obtain the program? 

T hanks for any assistance. And thanks 
for writing an extremely useful and 
enjoyable column in SunExpert. 

Tim Lynch 
Systems and Network Manager 
Mann Library 
Cornell University 

lynch@albert .mannlib . cornell . edu 

Peter Collinson replies: 
Eric Allman's secs program is on uunet 

in the BSD sources. Look in bsd­

sources/usr . bin/ secs. There are 
four files. For more information on SCCS, 
see SunExpert, January, Page 26 

Splitting Sources 

Dear Peter Collinson: 
I just finished reading your article 

about SCCS (SunExpert, October 1991, 

SUNEXPERT Magazine/February 1992 

Page 34, and found it very interesting. I 
do have a couple of questions though. 

I have been charged with the task of 
placing source code in the neighborhood 
of 80 MB under source control. It has 
never been done before! My choice is co 
use RCS because I can gee the current 
version out of the scored file more easily. 
In your article you alluded to the fact 
chat RCS is easier to maintain a program 
of this magnitude and keep it at the 
same rev level. I was wondering if you 
could expand on that point, because that 
is one of the major issues I am contend­
ing with at this time. Also where do you 
suggest I find UNIX Programmer's Man­
ual Supplementary Documents 1? 

Thank you in advance for your help, 
and if you have any suggestions or ideas 
about pitfalls I might find, please add 
chem. 

John Swindell 
jswindel@sparrow . webo . dg . com 

Peter Collinson replies: 
I really cannot comment on RCS vs. 

SCCS. I have never used RCS in anger-I 
have just tinkered with it. If the source is a 
single 80-MB file, then my suggestion is to 
split it! If it's in separate files, then things 
like that have been done before-all BSD 
source is SCCS controlled. 

The main thing to realize is that 
SCCS/RCS are only tools and you should 
develop a set of your own procedures using 
the control tools as the primitives. 

The amwer to your second question is a lit­
de easier. You can still buy a set of 4.3 Man­
uals from the Usenix Association. I think 
that you can buy subsets and just obtain 
the Programmer's pair. Give them a call: 

Usenix Association Office 
2560 Ninth St., Ste. 215 
Berkeley, CA 9471 O 
Phone: (510) 528-8649 
Fax: (510) 548-5738 
office@usenix.org 

More Source Options 
Dear Peter Collinson: 

I have been reading your articles in 
SunExpert magazine. They are very 
helpful. In one of the recent issues 
(SunExpert, October 1991 , Page 34), 
you talked about how SCCS works and 
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some useful functions. There is a prob­
lem I have come across related to a pro­
ject I'm working on. I hope you can 
give me an answer. 

Peter Collinson replies: 
I agree that this aspect of SCCS is a 

pain. It should be possible to select the 
characters that wrap around keywords. 
That way a user who knows that %H% is 
legal in the top-copy could select say $H$ 

to be expanded in the particular file. 

The problem: If I put a shell script file 
under SCCS, the %H will be converted to 
a dace, which changes the contents of my 
shell script file. Is there a way to specify 
any options when I execute a secs com­
mand to suppress the conversion of %H 

without changing the shell script? 

But no, if you have %H% as real data (or 
any other %<1 et ter>%), then SCCS 
will expand it. One solution is to use the -
k switch to get . This will get the top copy 

without the keywords expanded. This may 
not be what you want. Monica Li 

ml08379@mustang . sbi . com If you only want %H% to appear in the 

10 

What good is service that 
promises Ifie moon when it means 

going for days without Sun. 

When you consider how much you rely on your Sun system, 
it's good to know you can always replace it Fast 

Apex Computer's 24-hour emergency program 
guarantees next-day replacement 

It's part of Apex's full menu of support services, 
including remote maintenance, depot repair and tech­
nical phone support And it's all backed by warranty. 

We'll do everything we can to keep you from going APEX 
without Sun. Even if it takes a little moonlighting. COMPUTER 

We also buy & sell used Sun equipment. 

Seattle • Sunnyvale • Boston • 1-800-654-8222 

Circle No. 5 on Inquiry Card 

top document, then you can kludge things. 

First say: 

SCCS admin -fq%H% file 

This sets the Q text field to contain 
%H%. Then check out your source and 
replace %H% by %Q%. Check it in and get a 
top copy. The %Q% text will have been 
replaced by %H%. This is gross, but it 
works. 

Look at the manual pages for sccs­
admin and secs-ge t for more detail 
on these options. 

Horse of a Different Color 

Dear Editor: 
I am writing to inform you of some 

misinformation chat was printed in 
"TriGem: The Dark SPARCalike Horse' 
(SunExpert, October 1991, Page 10). 

TriGem and ROI are involved in a 
strategic partnership in which TriGem 
licenses from ROI the technology and 
design for its SLT-100 SPARC-compati­
ble laptop computer. TriGem, in cum, 
assists ROI in manufacturing the 
BriteLice, as well as RO l's ocher work­
station produces. le is incorrect to say 
chat ROI is an OEM ofTriGem. 

In addition, some of the TriGem dis­
tributors listed in the article are actually 
ROI resellers and do not carry the 
TriGem line of SPARCalike products. 
For example, anDATAco was listed as a 
TriGem distributor when in face it is an 
ROI reseller. 

Tracy Coughlin 
Marketing Representative 
ROI Computer Corp. 
San Diego, CA 

Editor's note: RD! now sells TriGem SLT-
100 laptops. 

Correction 

I n our December feature 
"Network Management Blues," 
we misidentified the Motorola 
Inc. Land Mobile Products 
Sector as the LAN Mobile 
Products Sector. Land Mobile 
Products is based in 
Schaumburg, IL. 
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~~ PACKARD 
MASS STORAGE PRODUCTS 

SUN PERIPHERAL STORAGE 
SUBSYSTEMS 

Full SUN Compatibility 
SCSI Interface 
Easy Installation 
Custom Configurations 
Available 

HARD DISK DRIVES: 
• 397 Mb, 795 Mb, 1.18 Gb, 

1.60 Gb and 2.0 Gb Capacities 
• Average Seek Times as Low 

as 11 ms 
• Latency as Low as 5.56 ms 
• Up to 200,000 Hour MTBF 
• 5 Year Warranty 

DIGITAL AUDIO TAPE (DAT) 
DRIVES: 
• Up to 8Gb Capacity 
• Standard Digital Data Storage 

(DDS) Format 
• Standard DCLZ Data Compression 

Available 
• Industry Leading 50,000 Hour 

MTBF 

OPTICAL DISK DRIVES: 
• Re-writable and Multi-function 

Magneto-Optical (MO) Drives 
• Continuous Composite Media 

Meeting ISO/IEC and ANSI 
Standards 

• 650 Mb per Cartridge 

8mm TAPE DRIVES: 
• Up to 5Gb Capacity 
• Up to 500Kb/s Sustained 

Transfer Rate 
• 8 mm de facto Standard 

1-800-448-6314 

Minneapolis Office 
7423 Washington Avenue S. 
Minneapolis, MN 55439 
Phone(612)944-3462 
FAX (612) 944-7869 

Datastor Subsystems f eature disk, DAT, and optical drives by Hewlett-Packard 

-:-ilATDATAl/NK 
A TRI PAC COMPANY 

Chicago Office 
2500 Higgins Road 
Suite 1142 
Hoffman Estates, IL 60195 
Phone(708)882-1244 
FAX(708)882-1248 
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St. Louis Office 
1715 Deer Tracks Trail 
Suite 230 
St. Louis, MO 63131 
Phone(314)965-7750 
FAX(314)965-7832 



In So Little 
Time, So Many 
Upgrades 

Sun Microsystems Computer Corp. 
has revamped its entire upgrade pro­
gram-for CPU boards, chassis and full 
systems. All changes are currently in 
effect. Highlights include: 
• All upgrades to the SPARCstation 2 
now come with 32 MB of memory 
standard (rather than 16 MB) for no 
pnce increase; 
• Prices for Sun-3 and 386i color 
upgrades to the SPARCstation IPX are 
reduced; 
• Prices for all upgrades to the 
SPARCstation IPC are reduced; 
• Full system upgrades (including 
monitors) are now available to 

SPARCstation 2 color, IPX color and 
SPARCstation ELC systems for cus­
tomers that want an "entirely new" 
SPARCstation. 

A table summarizing these changes 
can be found below.-mjf 

NetWare and UNIX 
Get Chummy 

Novell Inc. 's success to date may be 
thanks to MS-DOS, but the network­
ing giant is no stranger to UNIX. Ir 
announced plans to create Portable 
NerWare versions for UNIX in August 
1991. But during the past few months, 
Novell and UNIX-specifically, 
SVR4-have moved even closer. 

In some ways, Novell's increasing 
UNIX emphasis aligns the company 
more closely with Sun Microsystems 
Inc. and its SunConnect business unit. 
"We're endorsing Sun's overall 
approach, with support for Solaris, 
UNIX on the desktop and standards," 
claims Rick Bohdanowicz, product line 
manager for Native Net Ware UNIX 
connectivity products at Novell's San 
Jose, CA, office. Indeed, two recently 
announced products, NetWare 
SunLink (which SunConnect devel­
oped, based on Novell's NetWare for 
UNIX product) and the new version of 

CPU Board and Chassis Upgrades 

12 

From To:SS IPC SSELC SSIPX 

Sun-3/50 $4,495* 
Sun-3/60 (mono) $4,495* 
Sun-3/60 (color) $4,995* 
Sun-3/75 $4,495* 
Sun-3/80 (mono) $4,495* 
Sun-3/80 (color) $4,995* 
Sun 386i (mono) $4,495* 
Sun 386i (color) $4,995* 
SSSLC N/A 
SSIPC N/A 
ss 1/1+ N/A 

* Diskless Chassis Swap 
** Diskfull Chassis Swap 

Full System Upgrades 
From 

Any Sun-3 or 386i System 
Any Sun-3 or 386i System 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
$2,095 
N/A 
N/A 

To:SS ELC 

$3,995 
$3,995 

N/A 
N/A 
$8,995** 
N/A 
N/A 
$8,995** 
N/A 
$8,995** 
N/A 
$5,495 
N/A 

SSIPX 

$10,495 (16-inch color) 
$12,495 (19-inch color) 
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NetWare NFS (which made its debut 
last month at UniForum) are evidence 
of Novell and Sun's cooperation. 

At the same rime, however, Novell is 
emerging as a competitor to 
SunConnect and even SunSofr, Sun's 
system software subsidiary. Novell 's 
LAN Workplace Family of products, 
designed to connect PCs and 
Macintoshes to other systems and net­
works via TCP/IP, competes head-to­
head with SunConnect's PC-NFS 
product. 

And, with Novell's announcement in 
late December that it intended to get 
into the UNIX system-software busi­
ness through its partnership with 
UNIX Systems Laboratories Inc., 
Novell is more likely than ever to butt 
heads with Sun. USL and Novell have 
formed a new company, Univel, char­
tered with integrating Net Ware with 
SVR4 to form an operating system for 
Intel Corp.-based desktop platforms. 
The resulting OS, which will be 
released some time in 1992, according 
to Novell, will compete directly with 
SunSofr's SunOS 5.0 (part of Solaris 
2.0) for Intel. Solaris 2.0 is expected to 
begin shipping during the second 
quarter. 

"We're not trying to compete with 

SS2 Upgrade 
Type 

$8,995* Chassis 
$8,995* Chassis 
$9,995* Chassis 
$8,995* Chassis 
$8,995* Chassis 
$9,995* Chassis 
$8,995* Chassis 
$9,995* Chassis 
N/A Board 
N/A Board 
$6,995* Chassis 

SS2 

$15,495 (16-inch color) 
$17,495 (19-inch color) 

Source: Sun Microsystems Computer Corp. 



Enhance the capabilities of your Sun server with 
twice the storage capacity at very attractive rates 

National Peripherals, Inc. is an estab­
lished Sun value-added reseller and 
integrator of mass storage systems. We 
specialize in introducing leading-edge, 
high performance, reliable storage 
technologies at a fraction of what other 
sources are quoting. 

NPI offers you a 10-year history of 
tested products, life-time engineering 
support and comprehensive warranties. 
Over 5,000 clients can attest to the 
outstanding quality of both NPI's 
products and service. 

NPI SOLUTION SUN SOLUTION 
Cost per Mbyte $3.60 $5.00 

Max. Driyes per Controller 16 8 

Spindle Capacity 2.6 Gbytes 1.3 Gb~tes 

Total Gbyte Capacity 200 Gbytes* 52 Gbytes 

Transfer Rate 4.67-9.34 Mbytes/Sec 3.0-4.5 Mbytes/Sec 

Seek Time 12 ms 11.5 ms 

*Achieved with the most advanced 8-inch disk technology available. 

Call (708) 325-4151 today! 

NPI Products That Work ... Unbeatable Service ... 
Every Client, Every Time 

National Peripherals, Inc . • 1111 Pasquinelli Drive • Suite 400 • Westmont, IL 60559 • (708) 325-4151 • Fax (708) 325-4230 
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Sun Turns 10 
On February 24, Sun 

Microsystems Inc. will 

celebrate its 10th 

birthday. SunExpert 

asked some well­

wishers for messages 

they would like to 

relay to Sun president 

and CEO Scott 

McNealy on this occa­

sion. These birthday 

greetings follow.-mjf 

Sun with Univel," maintains 
Bohdanowicz. "We're just trying to 
stabilize UNIX at the desktop. Novell's 
belief is in sync with Scott McNealy's: 
Volume is in standards." 

Novell's idea of standards in the area 
of UNIX networking revolve around 
Net Ware NFS-"our anchor product," 
according to Bohdanowicz. Net Ware 
NFS is a NetWare Loadable Module 
(NLM) that provides users with file, 
print and ftp daemon services. With 
the product, UNIX users can retrieve 
files from a Net Ware server using the 
NFS protocol. Version 1.2, Novell's 
second release ofNetWare NFS in a 
year, offers users three key enhance­
ments: X Window System manage­
ment support, ftp enhancements and 
full support for bidirectional print ser­
vices . The product runs on any 386-
based Novell-certified platform. 

Meanwhile, NetWare SunLink, a 
version of the renamed Portable 
NetWare, is designed to let NetWare 
users communicate with a Sun 
host-exactly the opposite goal of 
NetWare NFS. SunConnect is 
expected to make the product avail­
able in mid-1992. Novell has worked 
with Hewlett-Packard Co. on a simi­
lar product (NetWare for PA-RISC), 
and is expected to announce similar 
agreements with Digital Equipment 
Corp. and IBM Corp. in the near 
term.-mjf 
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"Congratulations Sun 

(and Scott) on the best 

slap shot of the decade! 

What you accomplished 

in the computer indus­

try during the decade of 

the '80s can only be 

compared to the US. Olympic Hockey team's 

victory during the 1980 Olympics." David Sykes 
President 

Andataco Squared 

Andataco Squared = Sun3 

Two of the largest Sun Microsystems 
Inc. resellers-Andataco Computer 
Peripherals Inc. and R Squared-are 
merging to form Andataco Squared. 
The new company expects to generate 
sales of more than $100 million in 
1992, with a combined customer base 
of more than 10,000. 

Andataco Squared "will continue to 
focus on selling 'add-on' and 'add-in' 
products for users and resellers" of 
Digital Equipment Corp., Hewlett­
Packard Co., Silicon Graphics Inc. and 
Sun workstations, according to com­
pany officials. The venture also will 
continue to integrate complete net­
working systems. 

R Squared president Joe Campana 
will become chief executive officer, 
overseeing operations and administra­
tion, while Sykes, who will become 
president, will head up sales, market­
ing and engineering. The company 
will maintain 13 sales offices; co-head­
quarters will be in San Diego, CA, and 
Englewood, CO.-mjf 

At Last: BSD on Sun 
Attention all you university types, 

government researchers, kernel hackers 
and wannabes: BSD 4.4 for Sun 
Microsystems Inc. SPARC platforms 
has arrived. The latest version of the 
OS, developed almost single-handedly 
by Chris Torek at Lawrence Berkeley 

SUNEXPERT Magazine/February 1992 

Laboratories (LBL), is in alpha test. 
"We haven't yet got a SPARCstation 

2 port working," says Torek. "We're 
waiting for Cypress [Semiconductor 
Inc.] or somebody to give us chip doc­
umentation." The OS was ported to a 
SPARCstation 1. 

Included in the BSD 4.4 SPARC 
release are the gee compiler, kernel 
debugging tools, a "usable" console 
(avoiding use of the FORTH PROM) , 
stable and accurate clocks and, accord­
ing to Torek, "some pretty fast 
TCP/IP code." The OS is binary com­
patible with Sun OS 4.X to the extent 
that it can run most SunOS 4.X bina­
ries, including those using shared 
libraries, Torek says. The new port can 
use Sun OS 4.X disk labels, and read 
and write SunOS 4.X disks. And BSD 
4.4 will be SunOS 5.X-compatible, "if 
SunOS is POSIX-compatible," Torek 
adds. 

LBL undertook the task of doing a 
Sun port originally because the 
University of California at Berkeley 
won a Defense Advanced Research 
Projects Agency (DARPA) request for 
proposal for a common development 
platform that was part of the presiden­
tial High Performance Computing 
Communications Initiative (HPCCI). 
LBL was a SPARCstation shop, and 
the environment proposed by the uni­
versity for DARPA was BSD 4.X. "We 
wanted to use our SPARCstations for 



this effort-but not just as X-termi­
nals," Torek says. 

In January 1991 , LBL received six 
months of DARPA funding to do the 
port. By October, Torek had a rudi­
mentary system up and running. 
While he received help from members 
of the SPRITE development project at 
Berkeley, Torek says that LBL got no 
help from Sun whatsoever. He 
attributes chis lack to a lack of under­
standing on Sun's part. "Sun thought 
we wanted to compete with SunOS," 
Torek says. He sees the two systems as 
fulfilling different needs. 

What's new in 4.4? ''Almost every­
thing," Torek says. The system is 
ANSI-C-compatible and POSIX 
1003.1- and 1003.2-compliant. le 
includes a new file system layout, full 
NFS support, a complete OSI proto­
col stack, a new networking architec­
ture (which unifies sockets and 
Ritchie's "bstreams" 1/0 system), a 
new virtual memory system (derived 
from Mach 2.5) and a redo of the OS' 
process data structures. 

There's no date yet on when beta 
and production releases of 4.4 for 
SPARC will be available. But Torek 
says he has more than enough alpha 
volunteers already.-mj/ 

Move Over, Oracle 
A hybrid relational/object-oriented 

database called UniSQL/X is now 

NEWS 

available for SPARC system users who 
are part of an early-customer program 
from UniSQL Inc., Austin, TX. The 
system becomes generally available 
next month. 

The database supports arbitrary data 
types, methods, multiple inheritance, 
encapsulation and multimedia data 
integration. The company also has 
developed an application-development 
environment called UniSQL/4GE to 
help UniSQL/X users build applica­
tions that take advantage of object-ori­
ented technology and multimedia 
data. 

"This is more than an extended rela­
tional database model," says Albert 
D'Andrea, director of marketing. 
Rather, it brings true relational man­
agement functions , such as query opti­
mization, multiple database views, 
access-method management, access 
authorization, automatic concurrency 
control and automatic restart and 
recovery, to an object-oriented model. 

UniSQL also has in the works a 
multidatabase management system, 
called UniSQL/M. The product is 
designed to provide high-speed SQL­
based access to existing relational sys­
tems without conversion or loss of 
local data-system autonomy. 
UniSQL/M also will serve as the "inte­
gration bridge" between the next-gen­
eration UniSQL/X and conventional 
database systems. The first version will 

"Sun is an incredi­

ble company that has 

come to dominate the 

desktop market. Its 

marketing is so strong 

that, despite the fact 

that it can't match the 

performance of Solbourne's SMP servers, it's 

done well in that market, too. )) Doug MacGregor 
CEO 

Solbourne Computer Inc. 
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printer, 
from 
CalComp 
and 
zmx. 
PostScript, 
Vector to Roster, 
RGB screen capture 
and Roster models available. 
Interfaces include RS-232, 
Centronics parallel, SCSI, and sync­
on-green, separate-sync and composite­
sync coaxial. Doto formats: PostScript, 
CCGL, VDI, Roster, Analog RGB, even 
Epson emulation. Cut sheet paper and 
transparency sizes to 11 x 17 inches. 
Brilliant color, beautiful price. The 
CalComp ColorMoster, from ZlYZX. 

The last word in Workstation Peripherals. 

800-876-7818 

formerly UNIIUN PERIPHERAl5 

FAX: 619-558-8283 
E-MAIL: ZZYZX!SALES@UCSD.EDU 
5893 Oberlin Drive, Son Diego,CA 92121 
619-558-7800 

Company and product names ©®'" their owners 
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' . 
RESOLUTION REV.OLUTION. RASTERFLEX 'M . 

SIMULTANEOUS 8 AN □ ,. 24 BIT WINDOWS. 

VITec's new RasterFLEX™ series of raster accelerators 
advances the r evolution in true-color processing. 

RasterFLEX-32TM brings unprecedented capability to 
desktop Su n SPARCsta tion sTM and SPARC®-compatible 
workstations. 

RasterFLEX-32 offer s flexibility to drive 
simultaneou s manipulation and display of 
true-color (24 b its-per-pixel) and gr ayscale/ 
pseudocolor (8-bits-per-pixel) windows. 

RasterFLEX-32 provides accelerated performance 
packed on a single Sbus card that is loaded with Open 
Windows™ and X Window System™(V11R4) software 
environments for plug-and-play performance. 

Call us and join the true-color revolution. Also ask 
about the RasterFLEX-8™ and Raster-

!!! FLEX-HR™ high r esolution products. 

VI] Visual Information Technologies In e C 3460 Lotus Drive, P lano , Texas 750 

800-325-6467 (214)596-5600 Graphics and photographs can b e 
merged, allowing non-destructive graphic 
overlays on top of true-color images . THE RASTERFLEX-32 CARD. 

RasterF'LEX. Raste rF'LEX-32. Rastt-rFLEX-8. and RasterFLEX-HR an· trad, 
marks of Visua l Information Technologies Inc. Open Windows is a trademark 11 

Sun Microsy11tt-ms ln r. X Window Systf"m is a t rademark of MIT . SPA RC and 
SPARCstations are t r adt"marks of SPARC International Inc. 
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HyperDesk Delivers 
at Hyper-Speed 

Along with Sun Microsystems Inc. , 
a handful of companies were select­
ed by the Object Management 
Group (OMG) to provide technology 
to meet its Object Request Broker 
(ORB) specification. HyperDesk 
Corp. of Westboro, MA, was among 
them. What's different about 

The DOMS architecture simplifies 
access to APls, RPCs, network 
protocols and operating systems. HyperDesk-besides its small size 

compared with the other ORB win­
ners-is that it already has developed product that is compliant with ORB. 

Announced at UniForum, the HyperDesk Distributed Object Management 
System (DOMS) allows users to create OMG-compliant applications in two 
ways, according to the company. Offering users a choice of Motif or MS­
Windows, DOMS simplifies object access to underlying distributed comput­
ing layers of application programming interfaces (APls), remote procedure 
calls (RPCs), network protocols and operating systems, HyperDesk claims. 
And DOMS includes a set of application-development tools for defining, 
building, storing and modifying objects. 

The DOMS Development Kit is priced starting at $1 ,995 per user (depend­
ing on system configuration) and is available this month. A run-time version 
of the product, at ·$495 per user, is slated for a June release.-mjf 

support UniSQL/X and Ingres from 
Ingres Corp. 

Meanwhile, Gupta Technologies 
Inc., the Menlo Park, CA-based devel­
oper of the PC database SQLBase, has 
ported version 5.0 of its product to 
the SPARCstation 1. As a result, the 
company claims "plug-and-play scala­
bility" across DOS, OS/2, Novell Inc. 
Net Ware and UNIX platforms. 

Version 5.0 offers higher transac­
tion-processing performance, 
enhanced support for graphical appli­
cations (especially MS-Windows 
clients), referential integrity, EBCDIC 
and national-language support and 
password encryption. The SPARC ver­
sion, available this month, sells for 
$995 for a five-user configuration and 
$9,995 for an unlimited number of 
users. 

The SPARCstation-which Gupta 
currently supports as a server only-is 
the company's first UNIX platform. 
Director of product marketing Bruce 
Linn says Gupta will add to its roster 
the Macintosh and SPARCstation sup­
ported as clients within the next 10 to 
16 months. 

Gupta's porting plans call for either 
an IBM Corp. RS/6000 or a Santa 
Cruz Operation UNIX version some 
time in the coming year.-mjf 

Gain Perspective 
On Multimedia 

A new company has come into 
being expressly to bring the technolo­
gies of multimedia to corporate life. 
The company in question is Gain 
Technology Inc., the former Cayenne 
Systems, of Palo Alto, CA. Gain says 
that it has developed software that will 
be able to reside on any of a number 
of different platforms (including Sun 
Microsystems Inc. SPARC systems) 
and provide the foundation for multi­
media applications, particularly in 
business settings. Gain itself is an 
acronym for Graphical Authoring 
INitiative. 

The company is not announcing 
product. Rather, says a Gain 
spokesperson, the company's slick 
press packet (complete with slides and 
backgrounders), is a "statement of 
product direction." That's a phrase tai­
lor-made to sound alarm bells and 
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5¼ 
• aw. t.mats anc1 tapadlies to 
-. than 2 Gigal,ytes, al with our 
five.year wanantr. Subsystems include 
chassis, power supply, terminator, and 
cable. Available with SCSI, SMD, IPI 
and other interfaces for internal installation 
or mix-and-match with any of our optical 
and/ or tape drives for a complete 
external subsystem. 

1be last word in Workstation Peripherals. 
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Takea 
graduate course in 

productivity. 

If you want to get even more out of your 

Sun™ system, why not learn from the com­

pany that's already at the head of the class. 

We're the industry leader in RISC/ UNIX"' 

technology, so it's no surprise that your 

first choice for UNIX training is Sun 

Educational Services. 

The fact is, you give us the highest grades 

♦ 

in surveys and course evaluations year after year. And the subjects include virtually everything 

we do, from course design and instruction to our comprehensive course materials, not to mention 

our convenient locations. All of which is undoubtedly why we've trained more people on UNIX 

than any other workstation vendor. 

Whether you visit one of our 3 7 authorized training centers around the world, invite us to your 

site, or try our new Self Paced Learning Series, you'll get the ideal balance of top quality instruction 

and hands-on work. 

For more information on how Sun Educational Services can increase your productivity, contact 

your nearest sales office. In the United States, simply call 1800 422-8020. 

And get the higher education in UNIX that tops everything else in the business. 

♦ 
Sun Microsystems 

Computer Corporation 
ASunM1trosystems.lnc Busmen 

IJ) 1991 Sun Microsystems, Inc. Sun Microsystems and the Sun logo are registered trademarks of Sun Microsystems, Inc. UNIX is a registered trademark of UNIX Systems Laboratories. Inc. 
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The forthcoming Gain architecture 
will integrate an OODBMS, AP/s, a 
hypermedia engine, tools and a GUI. 

send journalists scurrying for cover. 
Yet, even in a weary age and an indus­
try half sick-co-death of road maps and 
statements of direction, there could be 
reason co take a longer look at Gain. 
The company claims among its beta 
stations Sun itself, or at least Sun's 
Educational Services department. 
Moreover, the Gain software is a joint 
development of the former Cayenne 
and Matsushita Electric Industrial Co. 
Led., of Japan, the titanic industrial 
concern that is also one of the driving 
forces behind Solbourne Computer 
Systems Inc.-mjt 

SGI Extends Indigo Line 
Silicon Graphics Inc. has extended 

its line oflndigo personal workstations 
upward with three new machines. The 
Iris Indigo XS, Iris Indigo XS24 and 
Iris Indigo Elan fit directly above the 
company's existing Indigo product. 
They provide many of the capabilities 
missing in the original Indigo, such as 

"Scott, we've shared 

the rewards of the 

NFS and SPARC 

vision over the last 

seven years. Thank 

you. Best of luck with 

that Intel thing. " 

NEWS 

24-bit color, while at the same time 
bringing much of the functionality of 
the company's higher priced Iris Power 
machines co the low end of the prod­
uct line. 

The introductions could signal much 
about the company's future. Already, 
SGI has begun to describe its Indigo 
products as the RlSC PC line. It is also 
discussing very ambitious plans to 
make its machines the "RlSC of the 
desktop." Some industry observers are 
saying privately chat the MIPS proces­
sor-based Indigos may be the most 
viable rival to SPARC-based machines 
for the low-end workstation niche. SGI 
customers, meanwhile, may wonder if 
the Indigo machines won't become the 
company's dominant platform, as the 
Macintosh became the dominant plat­
form at Apple Computer Inc. in the 
early 1980s. 

The three machines closely resemble 
the original Iris Indigo, but with much 
additional technology brought down 
from the Iris Power machines. The 
Indigo XS provides eight-bit color 
(24-bit virtual) , with 1280-by-1024 
screen resolution, 72-Hz refresh rate 
and an optional z-buffer. It differs 
from the original Indigo in chat it has 
several additional graphics facilities, 
such as the two-sided lighting of 
images and RGB anti-aliased lines. 
Pricing begins at $13,500. 

The Iris Indigo XS24, meanwhile, 
has all the above plus 24-bit color. SGI 
says it provides roughly the same 
graphics performance of the SGl's 

Ben Salama 
VP., Services & Technologies 
Interactive Systems Corp. 
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Ire ... ,. .... ,.. 
need Customer Service, 
Erk provide1 it in language 
you understand. He is our idea 
of the Ultimate Systems Expert ; 
patient and understanding, 
he also realizes that you ore \ 
different from the lost customer 
he talked with. ZZVZX is people; 
no automated "Push 'One' for this 
and 'Two' for that" messages, just 
peo~e. Like Eric, Customer Service 
Manager for ZffiX. 

The last word in Workstation Peripherals. 

800-876-7818 

former~ UNIIUN PERIPHERALS 

FAX: 619-558-8283 
E-MAIL: ZlYZX!SALES@UCSD.EDU 
5893 Oberlin Drive, San Diego,CA 92121 
619-558-7800 
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What 
could you 
do with 
100 GB? 

HP is building a reputation as a leader in 
optical disk technology. Featuring Juke­
boxes with capacities ofl 0, 20, 60 and 100 
GB, in WORM and rewritable configura­
tions, HP has a system that's right for your 
application. 

HP Jukeboxes feature a single mount 
point for ease of use, and simple mecha­
nisms for reliable operation. Operating 
software and on-site installation are in­
cluded. 

Crane! is your source for HP Juke­
boxes. We have the experience and ex­
pertise to answer your questions before the 
sale and to support you after the sale, 
including on-site maintenance. 

Crane! also features a full line of 
storage, back-up, printing and scanning 
products, including: 811

, 5.25" and 3.5" 
disk drives; 3480-compatible tape; 1/2" 
tape; 1/4" tape; 4 mm DAT; and 8 mm 
cassette. 

Crane! specializes in off-the-shelf 
and custom subsystems an<l offers a full 
range of service programs. 

Call Toll-Free: 800-288-3475 

C~NiAL 
"The Peripheral People" 
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"There are perhaps 

only two or three 

examples in the histo­

ry of the computer 

industry when one 

company has provid­

ed such a landmark 

vision as the SPARC Initiatives. You stand, 

however, without peer in the implementation 

of yours." 

existing Power Series line of higher 
priced machines. The XS24 is 
$13,500. Owners of the XS model can 
upgrade to the XS24 for $2,000. Both 
the XS and the XS24 are supposed to 
be available in April. 

The Indigo Elan, finally, is at the top 
of the introductions. SGI says that the 
device provides 1 million 3D vectors 
per second, 225,000 3D triangles per 
second, and 100,000 3D quads per 
second. Pricing begins at $27,000 for 
a system with a 19-inch monitor and 
16 MB of memory. SGI says the prod­
uct will be available in March. 

Finally, SGI debuted a dual-headed 
Iris Indigo. The two-processor model 
supports a pair of monitors for users 
who need additional pixels and screen 
space for certain applications. Pricing 
on the dual-headed device is 
$16,000.-mjt 

OOP Outlook for 1992 
The convergence of relational 

databases and CASE tools, coupled 
with the ongoing emergence of local­
area network software, will provide for 
plenty of action in the object-oriented 
technology marketplace, according to 
leading object-oriented programming 
(OOP) executives in recent remarks 
before the Venture Association of 
New Jersey. 
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Robert Duncan 
Chairman and CEO 

SPARC International 

This year, a number of new OOP 
products will be introduced because 
the infrastructure has matured to the 
point that it can support their instal­
lation, said Reed Phillips, CEO of 
Knowledge Systems Corp., Cary, NC, 
who predicted some of the changes 
would take place with relational data 
models. 

Companies involved in manufac­
turing, pen-centric applications and 
client-server computing "can't stand 
to have a three-year development pro­
cess," Phillips said. The communica­
tions industry, especially, showed a 
pickup in OOP interest in the second 
half of 1991, added Phillips, whose 
company developed SmallTalk. 
Companies are looking to combine 
PC and mainframe data, he 
explained, adding that multinational 
companies appear to be the early 
adopters of OOP 

Phillips furthermore characterized 
OOP as evolving into a "components 
industry" that by 1997 will allow the 
users to pick and choose what they 
need to get the job done. He expressed 
doubts that the IBM Corp.-Apple 
Computer Inc. effort to push OOP 
down into a computer's operating sys­
tem in their joint project, code-named 
Pink, will bring these components 
into widespread adoption. 



Industry segments leading rhe way 
in converting co OOP and objecr-ori­
enred applicarions are relephone and 
manufacruring companies, according 
co Marie Lenzi, a managing direcror 
for Syrinx Corp., New York, and edi­
ror of Object Magazine, The journal of 
Object Oriented Programming and The 
Hotline on Object Oriented Technology. 
Syrinx, which scarred our as a CASE 
company in 1987 and swirched co 
OOP, has a srrong focus on "pur­
chased libraries," or whar Lenzi called 
"sofrware wirhour walls."-hcp 

Other Open 
Systems News 

Digital Equipment Corp. 
DEC announced 19 RISC-relared 

new products. Among rhe mosr signif­
icanr is rhe Personal DECsrarion 5000 
Model 20, a $3,995 sysrem that 
benchmarks at 16.3 SPECmarks. 
Ocher products announced include 
three RISC servers, a CPU upgrade to 
existing DECstation 5000/100 series 
systems and DEC's highest performing 
workstation, the DECstation 
5000/240, which sells for $11,995. At 
the same time, DEC and Microsoft 
Corp. revealed that Microsoft's 
Windows NT operating system will be 
available on the entire DECstation 
5000 family. 

Wind River Systems Inc., Alameda, 
CA, and DEC have signed a joint soft­
ware development and licensing agree­
ment. WRS is licensing its VxWorks 
real-time operating system and devel­
opment environment co DEC as the 
core technology for its new, POSIX­
compliant, real-time sofrware product, 
the DECelx Toolkit. (For more on 
VxWorks, see "The Real-Time Server 
Comes of Age," SunExpert, January, 
Page 58.) 

Hewlett-Packard Co. 
HP debuted its new, low-end PA­

RISC machines and added new func­
tionality co its Series 700 integrated 
graphics family. Model 705, a 19-inch, 
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HP's Model 710 family is based on 
50-MHz PA-RISC processors. 

grayscale, diskless machine, operates at 
35 MIPS, 34 SPECmarks and eight 
MFLOPS; it will sell for $4,990 when 
it ships in April. The Model 710-for a 
base price of $9,490-provides users 
with 49.7 SPECmarks, 57.9 MIPS 
and 12.2 MFLOPS. The system is 
based on a 50-MHz PA-RISC proces­
sor. It comes complete with all of the 
standard I/0, internal removable 
media and external storage options 
that one has come co expect from HP. 
The 710 is available in a 19-inch 
monochrome, a 16-inch color and 19-
inch color configuration. 

A family of HP fiber-optic link (HP­
FL) disk-array products are now avail­
able for the HP PA-RISC systems. The 
HP-FL line fearures rwo co five remov­
able 1.36-GB SCSI-2 disk drives per 
array. HP's arrays use multiple small 
disk drives per controller in a compact 
cabinet co save space. Up co 27.2 GB 
of data-protected srorage can be stored 
in one 19-inch, 1.6-meter high cabi­
net. The HP-FL interface can be con­
nected co up co eight disk arrays, and 
the cable can be configured for dis­
tances of up to 500 meters berween the 
array and host system. 

Uniface Corp., Alameda, CA, and 
HP are jointly porting the Uniface 
4GL co the HP MPE/ix operating sys­
tem. Users will be able co use new 
database drivers co integrate Uniface 
with HP's databases (HP Allbase/SQL 
for MPE/ix and HP/UX and HP 
Turboimage on MPE/ix) and third­
party relational database systems. The 
Uniface data dictionary will be directly 
integrated with the HP Allbase/SQL 
database. 
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Designed 
for 3480(t 

Built 
for speed(t 

Fujitsu's 3480 compatible tape system, the 
M2480, provides high speed tape transfer 
in a rack mount or table top configuration. 
It features sustained transfer rates of 3 MB 
per second - up to 4 MB in burst mode. 
With optional data compression, each 
cartridge can hold up to 600 MB. Add a 10 
cartridge auto loader, and you've got 6 GB 
of backup on one drive. And, because the 
controller accommodates four drives, you 
can back up as much as 24 GB. Includes 
SCSI, Pertee and STC interfaces. 

Crane! is a full-service supplier of 
Fujitsu products, offering a full range of 
peripheral products, including disk and 
tape subsystems, band and laser printers, 
scanners and more. 

The Crane! difference begins with 
your first call and continues throughout 
the life of your equipment.You can choose 
from a range of service programs, includ­
ing swap-and-repair, maintenance con­
tracts, rental equipment and depot level 
repair. 

Call Toll-Free: 800-288-3475 
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SOMETIMES THE 
BENEFITS OF OUR 
SUN COMPATIBLE 
1111 X 1711 PRINTER 

ARE OBVIOUS. 

Too many printers these days cut you short. But not the Imager 1200L from 

SRS Imaging. It's the first-ever 11 "x 17", 600 dpi, fully Sun-integrated 
Postscript-compatible printer. Sure, that's a mouthful. But look at all you get: 

low cost, high-resolution, ledger-size printing from your Sun Workstation. 
Yes, and thanks to FLASH* Technology, 

the Imager 1200L uses the SCSI interface 
to print a quick 12 ppm. Its high speed 

and networking capabilities make it 

perfect for MCAD, £CAD, publishing 
and graphics applications. So call SRS 

Imaging, (714) 852-6888. For a printer that ~ SRS IMAGING .. 
stands head and shoulders above all others. Changing the Wa_v Workstations Prnll 

15 Hammond, Su ite 312 • Irvine, CA. 92718 • Phone (714) 852-6888 · Fax (714) 852-6889 
lmager 1200L and FLASH Technology are trademarks of SRS Imaging. Postscript is a trademark of Adobe Systems. "Fast Linked Architecture for SCSI Hosts . 
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IBM Corp. 
Last month, IBM was expected to 

announce its low-end RS/6000-about 
six months behind schedule. Although 
no specifics were available at press 
time, the system was expected by 
industry watchers to come in at under 
$ I 0,000. The low end reportedly will 
perform at 20 MIPS and 4.5 
MFLOPS. 

IBM's RISC-based workstation busi­
ness was expected to grow 60% in 
terms of revenues between 1990 and 
1991 , according to Jack Kuehler, IBM 
president. Kuehler predicted IBM's 
RISC workstation business would 
grow another 50% next year. 
Meanwhile, IBM's PC business 
declined 10% between 1990 and 
1991 , which resulted in the company's 
losing a couple of percentage points in 
total PC market share, he says. 

Silicon Graphics Inc. 
Besides rolling out three new mem­

bers of its Indigo family (see "SGI 
Extends Indigo Line" above), SGI 
sealed a relationship with Siemens 
Nixdorf Informationsysteme AG for 
workstations and server products. 
Siemens-Nixdorf will OEM SGI's Iris 
40 systems. The companies expect the 
deal to generate $100 million in sales 
for SGI over three years. In addition , 
Siemens-Nixdorf will have "unrestrict­
ed, nonexclusive worldwide marketing 
rights" for all SGI products, including 
the Indigo. 

Six PC graphics companies have 
endorsed the SGI Iris Graphics 
Library (GL) as a standard program­
ming interface for interactive, 30 PC 

SGI has extended its Indigo line 
upwards with more powerful desktop 
stations. 



/l. happy 10th in 
Mountain View, 

Was not enjoyed by old 
'Big Blue.' 

But as for me, re: staff 
and Scott, 

I only wish a joyous 
gavotte. " 

graphics. The companies are: Artist 
Graphics, ATI Technologies Inc., 
Hercules Computer Technology Inc., 
Matrox Electronic Systems Ltd., 
Metheus Corp. and SPEA Inc. IBM 
licensed Iris GL in 1988. Compaq 
Computer Corp., Digital Equipment 
Corp., Intel Corp., Microsoft Corp. 
and UNIX Systems Laboratories Inc. 
already have endorsed Iris GL. 

This Just In ... 
• UNIX System Laboratories Inc. and 
Chorus Systems Inc. have cemented a 
relationship insuring that the compa­
nies products will evolve in step, thus 
providing users with an SVR4-based 
microkernel OS. USL invested $1 mil­
lion in Chorus Systemes S.A., the 
Paris-based parent Chorus Systems, 
Beaverton, OR. Chorus becomes a 
USL SVR4 VAR, and the two compa­
nies are conducting joint marketing, 
sales and R&D as part of the agree­
men r. 
• A family of network-management 
applications software that allows 
administrators to transform network 
operations data into useful informa­
tion has been introduced by 
SynOptics Communications Inc. , 
Santa Clara, CA. Called LattisWare 
Solutions, the products run on top of 
SynOptics' LattisNet Manager and 
SunConnect's SunNer Manager or 
Hewlett-Packard Co.'s Open View (in 
the DOS environment) . The first four 
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Peter Salus 
Executive Director 
Sun User Group 

UNIX applications are FaulrMan, 
TrendMan, PolicyMan and 
MererMan. FaultMan is based on 
Remedy Corp.'s trouble-ticker system. 
SynOptics is adding Sybase SQL to its 
LattisWare lineup soon. 
• While Sun Microsystems Computer 
Corp. continues to evolve its migra­
tion path, Tatung Science and 

Technology Inc. , San Jose, CA, has 
announced an even more ambitious 
program for upgrading 20- and 25-
MHz SPARCstation 1, 1+ and equiva­
lent workstations. Users can upgrade 
to Tarung's 40-MHz COMPstation 40 
by swapping motherboards. The cost 
of the upgrade is $3,690. Users can 
also upgrade the Tatung CG3 frame­
buffer card in its COMPsrarion 20 
and 25 systems with a single-slot 
graphics accelerator card. Upgrades to 
Solaris 1.0 are thrown in by Tatung 
for free. 
• An SBus accelerator card from 
Ceram Inc. , Colorado Springs, CO, 
allows SPARCstation, SPARCserver 
and compatible-system users to gain 
access to memory without having to 
actually expand main memory in their 
systems. The TurboSwap card incor­
porates ASIC DRAM, coupled with 
software that provides advanced data 
compression, error correction and a 
device driver. The card is optimized to 
accelerate virtual-memory swapping 
and paging applications, and is avail­
able in either 40- or 80-MB versions. 
Up to four boards may be "ganged" 

Ultra PLANNER® 
Project Management with 
GUI Sizzle and Substance 

for UNIX and VMS 

Ultra PLANNER FEATURES: 
• Full Functionality 
• Real-Time Performance 
• Groupware 
• Enterprise Consolidation 
• Designed for Today's Computing Environment 

♦Productivity Solutions 
36 Washington Street 
Wellesley, MA 02181 
TEL 617 • 237 • 1600 
FAX 617 • 239 • 1780 
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SUN EXPERT 
REPRINTS 

Keep up with the latest in 
SUN technology with the best 
minds in the industry. 
Use reprints to promote, 
inform, and sell. 

Reprint Management Services™ 
provides you the opportunity 
to obtain reprints of reviews, 
articles, and features in 
SUN EXPERT. 

High-quality editorial reprints 
~ill help your company 
m many ways: 

• Increased EXPOSURE for 
your product or service 

• Credible, believable information 
that consumers TRUST 

• Excellent SALES tool for trade 
shows, mailings and media kits 

• Powerful EDUCATIONAL 
RESOURCE for consumers 
and employees 

Reprints are completely 
customized to your needs. 
Call today for additional 
information! 

Peter Sigal 
Reprint Operations Specialist 

REPRINT 
MANAGEMENT 
SERVICES"' 

505 East Airport Road 
P.O. Box 5363 
Lancaster, PA 17601 
Phone: (71 7) 560-2001 
Fax: (717) 560-2063 
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"Congratulations, 

Scott! Thanks for 
demonstrating to the 
world that the Sun 
also rises for SPARC­

compatible compa-
,, 

nzes. 
Kam Chan 

President 
Tatung Science and Technology Inc. 

simultaneously. The company claims 
the product provides users with mem­
ory that is 10,000 times faster than 
disk storage for only a fraction of the 
cost of main memory. 
• SunConnect, the Sun Microsystems 
Inc. networking business unit, has 
unveiled a slew of new products and 
services. Among these are the SunLink 
Token Ring lnterface/SBus (TRI/S) 
card; SunLink SNA 3270 7.0, a com­
munications gateway that brings 
token-ring support to SunConnect's 
IBM mainframe link and provides 
users with the HLLAPI programming 
interface; SunLink SNA Peer-to-Peer 
7.0, which supports token-ring net­
works and provides an interface to 
IBM's network-management product, 
NetView; SunLink CG3270 7.1, 
which provides unlimited IBM 3179 
display-terminal emulation windows 
on Sun workstations and support for 
Telnet; and SunLink Channel 
Gateway 7.1, the newest version of the 
product that connects SPARCservers 
(including the 600MP) to an IBM 
mainframe block multiplexer channel. 
In the DEC environment, 
SunConnect debuted SunLink 
TE320, a DEC VT terminal emulator. 
At the same time, SunConnect rolled 
out a third-party partner program. 
• Integrix Inc. is delivering a new, 
low-cost graphics-accelerator card, the 
Model SGX 100. The card uses the 
same chip as Sun Microsystems lnc.'s 
GX card and, according to lntegrix, 
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provides identical performance, for 
$2,450. lntegrix licenses the design for 
the card from Sun. The Newbury 
Park, CA, company has also 
announced a keyboard, the S4+, that 
combines features of Sun's Type 4 key­
board and its new keyboard that sup­
ports the IBM-standard PC 101 key­
board layout. 
• On the graphics front, Sun 
Microsystems Computer Corp. made 
several announcements recently. The 
company enhanced SunPHIGS 1.4 
with full GT accelerator support, 
improved functionality and various fix­
es, and renamed it 4.1.1. It released a 
version ofSunPHIGS to run in the 
Open Windows 3.0 environment and 
named it 2.0. Version 2.0 supports the 
GX, GXplus and GT accelerators. Sun 
also began shipping release 4.1 of 
SunGKS, which runs in 
Open Windows 3.0 and supports 
GXplus, GS and GT. And Sun 
unveiled XGL 2.0, a high-performance, 
immediate-mode graphics environment 
for Open Windows 3.0, which supports 
GS, GT and GXplus. -<> 

Reprints Reprints 
Reprint Management Services 
provides you the opportunity to 

obtain reprints of reviews, articles 

and features in SunExpert. Contact: 

Peter Sigal, 505 East Airport Road, 
Lancaster, PA 17601, phone: (717) 

560-2001, Fax: (717) 560-2063. 



Introducing the 
The world's first exp a te SPARCstation, ethemet, terminal, 

modern and printer server. 

The DEI-2 WorkServer™ provides users with mainframe 
performance at PC prices by combining the power of a 
28.5 MIPS Sun SPARCstation 2™with GNP's expandable 
multiport serial and parallel product. 

Now with Multiport Menus™ we also offer a completely 
menu driven program to easily install and maintain 
multiple terminals, modems and printers. 

■ Sun SPARCstation 2 motherboard with two free SBus slots 
■ Ethernet, SCSI, 16 serial, 2 parallel and 2 synchronous ports 
■ Expandable to 96 serial and 12 parallel ports 
■ Full TERMIO baud rates (75 to 38.4KB) 
■ Full modem support on all serial ports 
■ STREAMS device driver and Multiport Menus 
■ Communications: X.25, Tl, FDDI, Token Ring 
■ Supports SunOS™ or Solarisr"' 

Value 
Added 
Dealer 

Gft/PComouters 
1254 E. Colorado Blvd., Pasadena, CA 91106 
'.[outufea 'By Caltech (jraas 

© 1991 GNP Compucers. All product names are registered [rademarks of their respective owners. 
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One call can improve SPARC 2 
performance and save you money 
by this time tomorrow. 

We guarantee it. 
Introducing Dataram's DR475, 

the only expansion memory for 
SPARC 2 workstations and 
servers available from any source 
within 24 hours. 

Our latest Sun upgrade powers 
your SPARC 2 computers all the 
way to their 128MB max. 

It's designed for big workstation 
jobs. Priced for small workgroup 
budgets . 

Available in 32MB and 64MB 
increments that are easy to install, 
maintain and upgrade. 

All it takes is one easy 
phone call. 

We can put DR475 boards into 
your hands as quickly as you need 
them. Within 24 hours of your call , 
anywhere in the country. At prices 
averaging 30% below Sun's. 

Guaranteed. 

Another first from Dataram, the 
leader that brought you SPARC 
470/490 upgrades half a year 
before any other supplier of add-in 
memory. 

Now we offer an extensive line of 
fully Sun-compatible memory. 
From 32MB to 768MB, available 
today and backed by Dataram's 
exclusive customer satisfaction 
package: 

•Lifetime guarantee 
•Free trial period 
•Express spares 
•Service-call expense reimbursement 
•Dial-in assistance 
•Trade in/up 
•Technical support 

Dataram's been making 
memory for 25 years-longer than 
the combined total of nearly all 

All names referenced are trademarks of their respective manufacturer. 
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other expansion memory providers. 
Today we produce more than 50 

different upgrades for minis, work­
stations and servers made by Sun, 
DEC, HP/Apollo, IBM, SGI and DG . 

And our newest is the DR475 . 
Just dial 1-800-DATARAM now 

and let us help you unlock 
all the performance 
and productivity 
your SPARC 2 
has to offer. 

DATARAM 
P.O. Box 7528, Princeton , NJ 08543-7528 

Satisfying our customers sets us apart. 



sk Mr. Protocol 

"To install WordBlurf9.0 on a network, 
place the write-enabled installation diskette 
in drive A and type A:netinstall. WordBlurf 
9. 0 will install itself on every machine on 
your network, and nothing will go wrong. 
Really. We promise. " 

-A user about to discover the real nature 
of networking 

"The PacketDriller is the finest network 
router available today and can route packets 
using any known protocol according to arbi­
trary specifications. It will only take you, the 
user, about 857 years to learn how to set 
those specifications. Enjoy. " 

-Truth in advertisi ng 

ILLUSTRATION BY TOM BARRETT 

Reshaping the Future ... Again 
by MICHAEL O'BRIEN 

You've been talk­
ing about OSI 
and any number 
of other things, 
but I still don't 
know what to 

expect. Is there 
some sort of near-term plan for Sun's 
nerworking direction? 

A: You bet, and Mr. Protocol has no 
idea what it is. That's because Sun is in 
the unhappy position of being both a 
leader and a follower. It sets nerwork 
standards when it can, since adoption 
of a nerwork standard developed by 
Sun obviously gives Sun a technical 
advantage in its deployment. However, 
Sun must react ro nerwork standards 
developed and deployed by others, in 
order ro maintain the degree of inter­
operation required by the marketplace. 
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New standards are being adopted at a 
blinding pace, too. New ones are com­
ing in at such a rate that Mr. Protocol is 
thinking of using them as landfill. 
Entrancing as this prospect may be, Mr. 
Protocol will probably have to give it 
up. First, the neighbors would com­
plain. Electronic promotion of stan­
dards is in an advanced state of develop­
ment, but a miserable state of deploy­
ment. The blizzard of paper would 
probably kill all the lawns in the neigh­
borhood. Second, an as-yet unknown 
number of these standards are actually 
going to get used, as the Internet devel­
ops and begins to interwork with the 
other nets around the world. This fran­
tic tap dance is already in progress. 
More is required, though-some sort of 
master plan for the future of the 
Internet would be nice. 
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Why Go To 
FirstBase? 
It's a Complete 

Multi-User Relational 
Database System 

Featuring: 
• Ready to Use Applications 
Including Bug Tracking, 
Expense, Inventory, Medical, 
Problem Reporting, Rolodex 
and Sales Monitoring 

• UNIX Toolkit Design 
• End User Tools 
• No Programming Required 
• Database Editors 
• Report Generators 
• Multlple Query Languages: 

dbSQL, dbAWK, dbMACRO 
• Query By Example 
• Open Look and SunVlew 
Accelerators 

• Custom Screens 
• Trigger and Macro Fields 
• Menu and Update Tools 
• Security Features 
• Excellent Support 
• Free Upgrades 
• Optional C Libraries 
• Much, much morel 

FirstBase is a steal at 

$995 
Floating, Fixed, and Site 

Licenses available. 
Call for a Demo Tape! 

1-800-562-4232 
first6ase software ( ~ 

2509 ~ Camp6e{{ 3 
'Tucson, ..?l.ri.zona 85719 

(602) 327-2299 
-

Formerly the Cdb Toolkit 
from Jaybe Software 

Circle No. 22 on Inquiry Card 

ASK MR. PROTOCOL 

This master plan is now being 
formed. Let's take a look. 

The first thing Mr. Protocol wishes 
to point out is that the questions that 
must be addressed to make the future 
Internet work are difficult enough to 
make one's brain hurt. The basic 
problem is one of homogeneity versus 
heterogeneity. Mr. Protocol realizes 
you're probably sick of it by now, but 
he must point out again that when the 
"Internet" started, it was a single net­
work, the ARPANet. The ARPANet 
was, strictly speaking, a completely 
homogeneous network, because every 
computer on the net was of exactly the 
same type. These weren't the comput­
ers people used-they were the switch­
ing computers that carried the mes­
sage traffic. The "real" computers were 
connected to these Interface Message 
Processors, or IMPs. (They were later 
called Packet Switch Nodes, or PSNs, 
but will always be fondly remembered 
as IMPs.) The IMPs were the only 
things that were actually connected 
together over any distance. The com­
puters that people actually used had to 
understand how to talk to an IMP, but 
that was all. From that point on, the 
computer could assume that a packet 
sent off into the ARPANet would 
reach its destination with no further 
worries or interference. 

With the advent of the Internet 
Protocol this blithe assumption was 
history. From Ethernet to long-haul 
net, computers now communicated 
via a protocol that was assumed to be 
unreliable (IP) and used this protocol 
to construct a reliable service (TCP). 
Problems of routing were suddenly 
shifted onto the originating computer, 
at least to the point where it had to be 
able to direct packets at a router that 
understood how the destination com­
puter could be reached. 

In the Internet as it stands today, 
problems of routing have mush­
roomed. In the days of the ARPANet, 
routing was a bounded problem, since 
all of the connections in the network 
were at least known. Today, no one 
has any concrete idea of the true size 
or number of hosts on the Internet, 
and routing problems abound. When 
everyone follows the rules, everything 
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works, but when software or bureau­
cracy breaks, so does the Internet. 

Add to this the sheer rate of growth 
of the Internet, and we add a problem 
of resource exhaustion. In this case, the 
resource being exhausted is the 32-bit 
address space of IP. (The original 
ARPANet protocol had space for what 
was regarded as an "infinite" number 
of hosts: 256.) The IP address space is 
carved up into blocks that represent 
networks of different sizes. Each block 
lies on a byte boundary, so there are 
three types of networks, called Classes 
A, B and C. A Class A network has 
one byte of network number and three 
bytes of host number, and therefore 
represents the largest possible type of 
network. A Class B address has two 
bytes of network number and two 
bytes of host number, and a Class C 
address has three bytes of network 
number and one byte of host number. 
Note that the original ARPANet 
would have fit into a Class C address 
scheme. Today, Class C numbers are 
practically handed out like Halloween 
candy! 

This scheme has served well for 
some years. Unfortunately, it is break­
ing down under the load. The possible 
divisions of network sizes don't match 
the sizes of networks being built par­
ticularly well. Class C networks are 
too small and Class B networks are 
too big: the number of Class B net­
works is rapidly being exhausted. 
Hence the second real growth prob­
lem of the Internet: address space 
exhaustion. The number of possible 
network numbers will be exhausted 
long before the number of actual hosts 
comes anywhere close to filling the 
theoretical 32-bit address space. 

The third problem is a combined 
problem representing both political 
and technical pressures. The biggest, 
because most immediate, pressure is 
political: What to do about OSI? For 
many years the answer most often 
used in practice was "ignore it," but 
this will no longer work. There are 
just too many other networks out 
there that cannot be ignored. 
Somehow, a way must be found to 
interwork with OSI in a rational and 
workable manner. Further, as new net-



work services are invented, new 
demands are sure to be placed on the 
underlying technology. Speech and 
video do not survive well under the 
Internet's current "best efforts" philos­
ophy of packet delivery. 

What can be done about this? And 
who is to do it? Mr. Protocol is glad 
you asked. 

The Internet is currently run by the 
Internet Activities Board (IAB). 
Originally this group was chosen as an 
oversight committee by DARPA when 
that government body was footing the 
bills. These days, when the Internet is 

In the Internet, 

as it stands 

today, routing 

problems have 

mushroomed. 

funded piecemeal, the IAB acts as a 
semi-independent governing body. It 
has changed in function and composi­
tion over the years as the needs and 
nature of the Internet have changed. 
Currently, there is an effort under way 
to create a new body, the Internet 
Society, which will serve as the spon­
soring organization for the IAB and, 
by extension, the Internet. Mr. 
Protocol feels that this is a Good 
Thing, because, once DARPA stepped 
out of the picture, it became very dif­
ficult to point to anybody to whom 
the IAB was responsible. Mr. Protocol 
hastens to point out that there never 
was any danger of the IAB transform­
ing itself into a Court of Star 
Chamber and running away with the 
Internet, but there was a certain lack 
of.. .something. Such as accountabili­
ty. With the advent of the Internet 
Society, the users of the Internet will 
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have ultimate control over the govern­
ing of that resource. 

Mr. Protocol therefore exhorts every­
one to join the Internet Society and 
preserve humanity's inaudible and 
indelible right to anonymous FTP and 
infinite amounts of Usenet flameage , 
and wishes that I'd get back on the 
track. Which I've assured him I'll do, 
just as soon as I remember ... Ah yes! 

The IAB realized early in 1991 that 
the times they were a changin' and 
decided to hold a sort of plenary con­
ference on the future of the Internet. 
The results of that meeting have just 
been published as RFC 1287, 
"Towards the Future Internet 
Architecture." It makes fascinating 
reading. Everyone in a position to do 
so should do so, since to get a copy of 
it means you're using the Internet, and 
if you're in a position to use the 
Internet, you should read this. Believe 
Mr. P. when he says this. 

It has always been the case that many 
of the primary movers and shakers in 
any major enterprise are what are now 
referred to as "Type A personalities." 
Judging from the description of this 
planning meeting, it must have been 
very interesting, and the supply of 
blood pressure and ulcer medicine in 
the immediate vicinity must have been 
greatly depleted thereby. What is sur­
prising, and a tribute to the real abili­
ties of those involved, is that a large 
measure of consensus was formed. 
Considering that even the scope of any 
possible planning effort was a contro­
versial issue, the document that result­
ed is of astounding clarity. If nothing 
else, it proves that the Internet was not 
built by dummies. 

The results of the meeting also serve 

32 
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to point up why Mr. Protocol contin­
ually documents the doings in and 
around the Internet when so many of 
his readers are presumably residents of 
internal networks whose managers 
will open them up to the ourside 
world at such time as it can be reliably 
determined that hell has frozen over. 
It points up that the temperature in 
the nether regions is plummeting in 
many areas. 

The original one-day meeting reached 
consensus on the following five points: 

• Routing and addressing-The 
Internet is running out of addresses 
and will eventually run out of 
address space. Any solution to this 
problem must take into account all 
the existing routers full of routing 
software that are likely to be con­
fused by incompatible changes, mak­
ing the situation worse instead of 
better. More recently, the group of 
people most concerned with this 
twin problem have taken to calling 
themselves the Road Worriers: 
ROAD standing for ROuting and 
AD dressing. 

• Multiprotocol architecture-OSI isn't 
going to go away. Neither, given its 
current presence in the marketplace, 
is TCP/IP. This means that some sort 
of plan for accommodating both in 
the same Internet must be devised. 
This plan represents a future archi­
tecture. In the original discussion, 
the slide raising this issue was enti­
tled, "Making the problem harder for 
the good of mankind." 

• Security architecture-It's interesting 
to note that securi ty was a prime 
consideration when the TCP/IP suite 
was first devised, and there are secu-
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rity options in there to this day that 
are not used. Modern security issues 
are much broader and embrace com­
mercial security concerns as well. Mr. 
Protocol can add to this that it's been 
demonstrated on far too many occa­
sions that security can't be engi­
neered in afterwards. 

• Traffic control and state-This is 
lnternet-ese for one problem raised 
earlier: New applications are coming 
that will require new services from the 
Internet and guarantees of those ser­
vices. Things like video will require a 
great deal more from gateways than 
they are currently able to provide. 

• Advanced applications-This sounds 
like a catchall. In fact it's the future. 
As new user application services are 
inaugurated, new underlying proto­
cols will be needed. These protocols 
will support such things as real-time 
exchange of data, image exchange, 
remote database access, etc. New 
underpinnings will be needed for 
these services of the future. 

A further, three-day meeting, was held 
in June of 1991 to begin carving out 
directions for these and other issues. 
Mr. Protocol assures you that he will 
be covering these in a future column. 
As a relative of his once remarked on 
Cannery Row, "I'd be a pretty poor seer 
ifl didn't do that much." ~ 

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 
System V, he hastens to point out), 
but forgets the year. He thinks it was 
around 1975 or so. 

He founded and ran the first nation­
wide UNIX 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 

ILLUSTRATION BY KEITH GRAVES 

Make: Part I by PETER COLLINSON, Hillside Systems 

T he best ideas are always simple. Moments of 
genius often create something so obvious that 
you wonder why no one thought of the idea 
before. Bue no one did, and that's genius. The 

make command is a bit like that. The program uses a simple 
observation. When a file is created by taking a source file 
and passing it through some program or other, the modifi­
cation times on the source and output fil es will be different. 
In fact, wonder of wonders, the time stored with the output 
file will postdate that of the source file. 

The eureka leap of thought is the realization that if the 
time on the source file is later than that on the output file, 
then the source file must have been altered. As a conse­
quence, the output file needs to be regenerated. The rela­
tionship between the files is called a dependency in make . 

Your job, if you want to use make , is co create a control file 
that expresses the dependencies and the commands needed 
to make one file from another. 

Makefiles 
These rules are edited into a file called makefile or 

Makef i le on the current directory. Eicher will do; if both 
exist, make complains bitterly then uses makefile . If we are 

writing a makefile for a compilation of a simple C pro­
gram like the famous "Hello world" program, you might 
write: 

hello : hello . c 

cc -0 -o hello hello . c 

This says that the program hello is dependent on the 
source file hello . c. The object to be made is often called 
the target. The command in the next line will be run if the 
target hello exists but its modification time is earlier than 
hello . c . The command here simply runs the C compiler 
to generate the needed object. I have also specified that the 
compiler should be run using optimization by giving it the 
-0 flag. You can put any number of commands in the action 
section of the makefile . One thing to remember is chat 
each line is run in a separate shell. This can have implica­
tions when changing directories . 

One syntactic problem is that make demands the com­
mand lines start with a tab character. Spaces simply will not 
do. Since a tab character and a number of spaces can look 
the same on the screen, the requirement can trap the 
unwary. 
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What have we gained? Well, at this stage, nor a lot. We 
have doubled the size of our source by using two files rather 
than one. However, we can compile our program by typing: 

% make 

which ourpurs 

cc -0 -o hello hello . c 

and watch it run the compiler to generate the object. A 
dubious gain, I suppose. 

There is one benefit. There is nothing to do if the target 
hello exists and was modified later than the source file. 

This is a big feature of make, 

it will do only the work that 

it thinks should be done. 

When make is run, it notices this and will not run the com­
mand. In fact, it will give a reassuring message. 

% make 
' hello ' is up to date . 

This is a big feature of make; it will do only the work that it 
thinks should be done. For big software projects, this is a 
win because it means that only the parts of the system that 
need recompilation will be passed though the compiler. This 
saves rime and CPU cycles. 

Another benefit is the ability to put additional targets into 
the makefile that relate to the work we are doing. If we 
want to print the source easily, we can expand our 
makefile: 

hello : hello . c 
cc -0 -o hello hello . c 

print : 
lpr hello . c 

We can now send the source to the printer by saying: 
% make print 

The print target is nor a file and does nor depend on any­
thing, and so the lpr command is always executed. 
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If we want to install the finished program somewhere, we 
might add the lines: 

install : hello 
install hello /usr/local/bin 

This uses a standard shell script for installation; you might 
want to use cp or any other program. 

This new target depends on hello. This is a strong fea­
ture of make; targets can depend on other entries in the 
makefile . Saying: 

% make install 

will mean that make checks for the target hello by invok­
ing the previous dependency rule. If the file hello does not 
exist or the source file postdates it, the commands: 

cc -0 -o hello hello . c 
install hello /usr/local/bin/hello 

will be run. The first command is taken from the hello 
rule, the second from the install rule. 

Housekeeping 
Another useful target is clean: 

clean : 
-rm -f hello 
-rm -f core errs 

The intention is that 

% make clean 

always tidies the directory, leaving just the source. The two 
rm commands are not strictly needed, but I include them to 
show that you can use more than one command and also to 
demonstrate some magic. You may have noticed that the 
command lines start with a minus character. The characters 
are not passed into the shell but are used to tell make that 
you don't care about the returned status of the command. 

Normally, make will stop executing if a command returns 
with a failure. This makes sense. For example, if you have 
typed 

% make install 

you don't want to install a broken program if the compila­
tion fails. You want the compiler to report the failure and 
make to stop running so that you can fix the problem. This 
is what normally happens. 

However, there are occasions when either you don't want 
to stop if a command fails , or you simply don't care. In the 
example, the first rm will fail if hello doesn't exist. We don't 
mind that, after all, we are trying to delete it. In this case, 
we do want the second command to be executed even if the 
first fails. 

To make this work "properly," we start the first command 
with a minus. This causes make to ignore its returned status. 
If it "fails" because hello doesn't exist, the second rm com­
mand will still be executed. By the way, I started the second 
command with a minus for no particularly good reason. It 
just looks better that way. 

Additional targets are very common features of 
makefiles. Ir's a good idea to get into the habit of adding 
at least an install and clean target into every makefile 
that you write. It is good engineering. Long after develop­
ment has ceased, anyone can descend on your source tree, 
and type: 

% make clean 
% make install 

and know that the program that was installed was the one 
that you wrote. You don't need to know that the idiot has 
accidentally deleted the installed version. 

More Complications 
Programs are rarely just a single source file. Ir's common to 

split a program into several modules where each file contains 
some set of related routines. Once a program consists of sev­
eral modules, the compilation process becomes more com­
plicated. First, each module is compiled to create an object 
file and finally, all the object modules are "linked" together 
to make a single program. The cc command will do both 
these operations. 

It's in our interest to see this two-stage process. If we 
change one file, we only want to recompile that file and not 
all the modules that make up the program. The new object 
module can be linked with the older existing ones to make 
the program. 

A first attempt at a makefile for a program consisting of 
several source files is something like: 

prog : init . o prg.o op . o 
cc -o prog init . o prg . o op . o 

Of course, we will add in all the other useful targets roo. 
Surprisingly, this is not a great deal more complicated than 
the makefile for a program from a single source file. To 
make prog we need ini t . o , prg . o and op . o . These are 
not source files. They are generated by taking a source file 
and running the C compiler. For prg . c, the command that 
is needed will be: 

cc -c -0 prg . c 

The -c flag tells cc that the source file is not a complete 
program. The file should be compiled and the result left on 
a .o file (pronounced dot-oh), here prg . o. 

If we start with an empty directory, the commands needed 
to create the program prog are: 

cc -c init . c 
cc -c prg . c 
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cc -c op . c 
cc -o p rog init . o prg . o op . o 

The last cc will link all the compiled modules together with 
the standard library to create a runable program. None of 
this complexity is apparent in the makefile . It only 
contains the last cc line. How does make know to run the 
first three commands? There are no explicit rules for that. 

The knowledge is built into make; it knows how to com­
pile a . o file from a . c file. It fact it knows quite a bit about 
filenames and what commands are needed to make one file 
from another. This information used to be hard-coded 
inside make when it was built. These days, on SunOS at 
least, the data is picked up from a default file: 
/usr/include/make/default .mk. 

The rules are based on consistent use of suffixes and file­
name stems. A C source file stored on prg . c will be com­
piled into an assembler source file called prg . s . In turn, 
this will be passed into the assembler to make a file called 
prg . o . Once we have a number of .o files , they are linked 
together to create the program binary. 

The default rules for make contain the "order" of the suf­
fixes, chat . c becomes . s and then . o. The rules also con­
tain entries saying how to make one file from another, say a 
. o file from a . c file. 

The default rules mean that it is easy to cope with most 
common cases and writing the makefile becomes simpler. 
One thing that you should get right is the specification of 
dependencies. If our three source files contain a shared 
header file, say prog . h , we really want to ensure chat they 

are all recompiled when the header file changes. When run , 
make will not look into files and deduce that one file is 
included in another. Instead, you must include the depen­
dency explicitly in your makefile . We can write: 

init . o prg.o op . o : prog .h 

saying that the object files are dependent on the header. You 
don't need to specify a rule to be executed. 

You can also derive dependencies by using the -M option 
to cc . This is a little more certain than hand-editing, since it 
runs the C preprocessor on the named files to print depen­
dencies. Saying 

cc -M init . c prg . c op . c 

will result in a complete dependency tree: 

init . o : init . c 
init . o : . /prog .h 
prg . o : prg . c 
prg . o : . /prog . h 
op . o : op . c 
op . o : . /prog .h 

You should be careful about believing this. The C preproces­
sor makes it possible to exclude portions of source depending 
on the value of a compile-time variable. If these excluded 
portions contain the #include directive to pull in prog .h, 
the dependency listing from cc will not contain the file. 
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This can be bad news. Later when you change the com­
pile-time variable, the dependency list will not include a file 
that is now needed to compile the program. This whole area 
is fraught with problems. 

However, it is better to recompile something that perhaps 
didn't require recompilation than not to compile something 
that did. A partial solution that follows this maxim is to 
ensure that you never concrol the inclusion of files by using 
preprocessor directives. The directives can be used to 
exclude the whole concenc of an included file, bur the file 
should always be pulled into the source. 

The -M switch to cc is a recent addition to the UNIX pro­
grammer's toolkit. Previously, dependency lists were created 
by clever use of sed and awk. You may find these techniques 
in use in public-domain sources since not all systems sup­
port the -M option. 

Macros 
The contencs of the makefile can be viewed as a mini­

language in its own right. It certainly has commencs; a line 
starting with a hash symbol "#" is ignored. It has variables 
too. They behave like variables in the shell. For example: 

OBJS=init . o prg .o op . o 
prog : $(0BJS) 

cc -o prog $(0BJS) 

The first line sets the variable OBJS to a list of object files. 
The variable is invoked by writing $ (OBJS) . This works by 
textual replacement, like the shell. When the makefile is 

read, the variables are replaced by their concents as an early 
part of the scanning process. This type of text handling is 
most ofren called a "macro replacement." 

Notice that we will only need to alter one line of the 
makefile if we add a new module to the program. We can 
concinue to create a general-purpose makefile: 

TARGET=prog 
HDRS=prog . h 
OBJS=init . o prg . o op . o 
DEST=/usr/local/bin 
CFLAGS=-0 
$(TARGET) : $(0BJS) 

cc -o $(TARGET) $(CFLAGS) $(0BJS) 
clean : 

-rm -f $(TARGET) $(0BJS) 

install : $(TARGET) 
install -s $(TARGET) $(DEST) 

# dependencies 
$ (OBJS) : $ (HDRS) 

The default rules specify a set of "well-known" variables 
that are used to concrol the action of the built-in com­
mands. For example, since time immemorial, the variable 
CFLAGS has been used to give additional flags to the cc 
command. When it is set, every invocation of the cc com­
mand will have these options specified. 

When make decides to run cc by using one of its built-in 
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rules, the rule will reference CFLAGS so you can affect the 
way the entire program is compiled by simply changing one 
line in the makefile. I have included an explicit reference 
to the CFLAGS variable in the call to cc in the example 
above. It is not strictly necessary in the example because the 
current contents of the variable do not affect linking and 
loading. However, it allows for later changes. 

Once nice aspect of these variables is the ability to alter 
them dynamically from the command line. So 

% make clean 

% make CFLAGS=-g 

will clean the directory and rebuild the program using a new 
value of CFLAGS . The CFLAGS on the command line will 
override any definitions that are present in the makefile. 

This time the program is compiled with support for debug­
gers like dbx or ups. 

You will find that the default rules have also parameterized 
command names. For example, you can change your C 
compiler by saying 

CC=gcc 

You use $ (CC) rather that cc when creating your own 
makefile. Start doing this now, in preparation for the day 
when Sun OS in the shape of Solaris does not provide you 
with a C compiler as standard. You can use gee in protest. 
Unbundling compilers is a misguided decision and a back­
wards step in my opinion. 

Reader Feedback 

Finding Out More 
As usual, it is possible only to scratch the surface in one 

of these articles. However, this is the first of a pair of arti­
cles on make. Next month, I will expand a little on the 
theme covering the use of make on projects where several 
programs are being made. 

There is quite a bit of written material about make. 

Sun's effort is located in the Programming Utilities and 
Libraries document; you will find this in the Sun 
Administrator's set (for some reason). It's Chapter 5 and is 
called the make User's Guide. It's OK, perhaps a little com­
pressed in places, but OK. Also you can consult the man­
ual page for your system. Bear in mind that this is a refer­
ence document and is not intended to teach you how to 
use make. 

If you have access ro the Berkeley manual set, you can 
find a copy of Stu Feldman's original paper extolling the 
virtues and usage of make . You will find chat many of the 
standard textbooks include sections on make . I like the 
various sections in The UNIX Programmers Environment 
by Kernighan and Pike because they show how the make­

file grows with a project. -o-

Peter Collinson runs his own UNIX consultancy, dedi­
cated to 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 I+. He is the Usenix 
Standards Liaison. Email: pc@expert . com. 
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ILLUSTRATION BY ROBIN JAREAUX 

What a Long, Strange Trip It's Been 
by RICHARD MORIN, Technical Editor 

H eliotropism (Sun-following) 
has its rewards, but there are 
some definite drawbacks. As 

a long-term Sun user (I bought Serial 
No. 285), I can tell you that Sun has 
done more than a few annoying things 
ro its users. Most of these, predictably, 
resulted from emphasizing standards 
and price/performance ratios. 

Shifting standards are a way of life at 
Sun. For example, for bus technology 
Sun has used Multibus, YMEbus, SBus 
and Mbus. Sun's disks started with 
SMD interfaces, but now use SCSI and 
IPL Graphics programmers learned how 
to use Core, then GKS and now (per­
haps) PEX. At the same time, Sun went 
through a range of processors, starting 
wich 680X0s, dallying with Intel 
80X86s, settling (loudly) on SPARC 
and now including 80X86s, once again. 

While these shifts may be discon­
certing, they are not necessarily bad. I 
sold off #285 quite a while back and 
have no interest whatsoever in going 

42 

back ro it. Nonetheless, Sun users do 
need a bit of, shall we say, flexibility. 

Not ro mention solvency. Buying 
entirely new computer systems every 
two years is a lot of fun if you can 
afford it, but I'm not sure char every­
body can. "Open Systems for Open 
Wallets," indeed. 

On che ocher hand, I'm sti ll using 
Sun stuff (as, presumably, are you), so 
the company must be doing some­
thing right. Perhaps we're masochists, 
or maybe we are will ing to tolerate a 
steady series of small dislocations, in 
return for a reasonable upgrade path 
and access to cost-effective technology. 
Sun isn't changing its tack, in any case, 
so we can either jump ship or get used 
to the motion. 

The Long and Winding Road 
Sun OS has been pretty stable for 

the last few releases. No major bugs; 
we finally understand how to admin­
ister it; our systems and networks 
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work pretty well, requiring only a 
modicum of administration. I knew it 
was too good to last. 

SunOS 5.0 (also known as Solaris 
2.0) mixes SunOS 4.X with USCs 
System V Release 4 (SVR4). T he 
results should be interesting-possibly 
all too interesting. SVR4 ("Everything 
You Wanted in an OS, and a Whole 
Lot More") was the result of mixing 
System V, Xenix and BSD 4.X. After all 
of our favorite SunOS goodies have 
been added in, the resulting OS should 
take up most of a 200-MB disk. 

Disk is cheap, however, so we can 
ignore that problem. What about oper­
ational differences? The good news is 
that naive users won't notice much dif­
ference. They may final ly have to learn 
Open Windoze, but that shouldn't be 
too painful. A 32-MB SPARCstation 2 
can run Open Windows nearly as fast as 
my 3/60 runs Sun View. 

Programmers shouldn't have much of 
a problem, either. They love rewriting 



old code to work with new libraries­
piece of cake. Actually, it shouldn't be 
coo bad. The library interfaces have 
been converging for some time; most 
code should compile and run with lie­

de effort. Applications written under 
4.X should port co 5.0 almost invisibly. 

To cake full advantage of the new 
OS, however, programmers will have 
co learn some new techniques. The 
most interesting of these have co do 
with DOE (Distributed Objects 
Everywhere) and real-time capabilities. 

Here, There and Everywhere 
DOE is simple in theory, but I sus­

pect it may cake a bit of work co use. 
DOE applications are composed of 
objects (collections of code and data) 
chat interact with each ocher through 
an ORB (Object Request Broker) . The 

ORB passes messages between objects, 
awakening or even starting up objects 
as needed. The communication may 
cake place on a single machine, a local 
network or a global Internet. 

As David Rosenthal noted in a 
recent talk ("A Vision of Sun in the 
Mid-90s," SUG Conference, 12/91), 

the emergence of such widespread sys­
tems will reveal some cherished illu­

sions co be false. Many applications 
assume chat networks are instanta­
neous, infinite in bandwidth, absolute­
ly reliable and completely secure. 
None of these assumptions are true for 
any network, but worldwide public­
access network networks will show just 

how silly they are. 
The fire walls provided by an Object­

Oriented Inter-Process Communication 

(OOIPC?) system provide a necessary 
starting point for building these large, 
distributed applications. Adding some 
programmer sophistication, we may 
even get some large-scale systems chat 
work. What about (for instance) full 
intercompany ordering, financial trans­
fer and inventory control systems. These 
might allow us to find produces without 
calling (or driving) all over the local area. 

Time in a Bottle 
Real-time programming capabilities 

have been on the UNIX horizon for 
quire a while. Some tantalizing 
morsels ( asynchronous I/0, memory 

I/OPENER 

locking, lightweight processes, shared 

memory) have shown up co keep us 
interested. Actual real-time capabili­
ties have eluded UNIX, however, due 
co occasional 100-ms timing hits 
caused by the scheduler. 

SVR4 provides true real-time perfor­
mance, depending on your definition 
of"real rime." Michael Peck, of 

Berkeley Camera Engineering (BCE), 
divides the field into six levels, five of 
which can be called "real time" 
("Redefining Real Time," SUG 

Applications 

written under 

4.X should port 

to 5. 0 almost 

invisibly. 

Proceedings, 6/91). At level five, there 
is no guaranteed response time. This is 
rypical of most previous versions of 
UNIX. 

Level four and three systems promise 
co respond within 100 or 10 ms, 
respectively. SunOS 5.0 should have 
absolutely no trouble with this. Sun is 
actually trying for a 2-ms worst-case 
response (dispatch latency) time. To 
accomplish this, they have reworked 
the scheduler, adding a real-rime class 
co the priority model. 

In addition, the kernel is fully pre­
emptive, allowing real-rime tasks co 
break into the kernel's activities at 

almost any rime. Preemption is only 
curtailed for a limited number of criti­
cal sections. Previously, only selected 
"windows" of kernel code could be 

preempted, leaving long screeches of 
nonpreemprible rime. 

Level two ( under 100 microsec­
onds) requires a dedicated processor, 
possibly running a specialized real­
time kernel. VxWorks (Wind River 
Systems) and LynxOS (Lynx Real­
Time Systems) have demonstrated 
chis level of performance. 
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Sun's Norman Eaglestone points 
out that, by dedicating one processor 
in a multiprocessor system, one could 
achieve [level two] performance. Sun 
does not claim to support this yet, 
however, and it may be a while before 
we see it working. Until we see some 
application papers (SUG 
Proceedings, 12/93), we should 
reserve judgement on this one. 

Finally, levels one (under 10 microsec­
onds) and zero (under 0.1 microsec­
onds) are out of the question unless 

dedicated hardware is brought into the 
picture. BCE's SBus DSP cards, for 
instance, contain both a digital signal 
processor (Motorola 56001) and an in­
circuit-loadable gate array (Xilinx 
3042). The DSP provides sub-microsec­
ond (level one) performance, and the 
gate array provides signal handling sup­
port, for true level zero performance. 

Combining chis kind of hardware 
support with Sun OS 5.0's real-time 
capabilities, systems will be able to 
handle applications at all levels of 
performance. This will allow a variety 
of applications, from data analysis 
and process control to nifty multime­
dia hacks. 

Under 4.1.1, for instance, the BCE 
card muse provide 0.2 seconds of 
buffering to handle possible OS "holi­
days, " limiting its performance to two 
channels of CD-quality stereo sound. 
With 5.0, the card will be able to 
record and/ or play back 10 channels at 
a time, opening up a host of audio­
processing applications. 

Too Much Monkey Business 
The biggest problem I see coming 

with SunOS 5.0 is the retraining of 
system and network administrators. 



Companies 
Mentioned 
in this 
Article 
Berkeley Camera Engineering 
(SBus □SP) 
3616 Skyl ine Drive 
Hayward, CA 94542 
Circle 125 

These folks have learned which control 
files do what, how to edit chem safely 
and when to leave chem alone. Every 
new release brings a few more files, but 
the growth has been slow and incre­
mental. A competent SunOS adminis­
trator is thus conversant with dozens 
of control files. 

Under SunOS 5.0, much of chis terri­
tory will change. Files have been 
renamed and whole subsystems have 
been merged, moved or even removed. 
Things are different. Further confusing 
the issue, SVR4 has yet another menu­
based attempt at "easy system adminis­
tration." I haven't played with it much, 
so I can't say how robust it is. If it's 
another SNAP, we'll soon see the flames 
in alt . sys . sun, and be warned. 

The real problem, however, is that 
the whole system of control files was 
written (not designed) by and for a 
bunch of (lazy) programmers. There is 
little consistency in file syntax. 
Comment format, continuation rules, 
even white space interpretation vary 
from file to file. 

More fundamentally, the files con­
cern themselves with the information 
needed by the programs, rather than 
the needs of an administrator. Let's say 
you have a user whom you don't trust 
but cannot remove. Which files do 
you modify, and how? And what holes 
must you live with because of the sys­
tem's bugs and limitations? 

DOE should resolve some of chis, 
eventually. By putting object-based 
firewalls around subsystems, we can 
make chem secure. High-level mes-
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Lynx Real-Time Systems 
(LynxOS) 
16780 Lark Ave. 
Los Gatos, CA 95030 
Circle 126 

Sun User Group 
1330 Beacon St. , Ste . 315 
Brookline, MA 02146 
Circle 127 

Wind River Systems 
(VxWorks) 
1010 Atlantic Ave. 
Alameda, CA 94501 
Circle 128 

sages ("don't trust fred") should then 
be possible to implement with a fair 
degree of ease and reliability. I give chis 
a minimum of five years, however, so 
we'll have to live with the current mess 
through a few more OS releases. 

SU Gar, SU Gar . . . 
As may be apparent from the refer­

ences in this column, the Sun User 

► CLEO's 3780Plus® is the leading 
3780/2780 BSC solution for EDI , point­
of-sale, medical claims filing, and other 
remote batch transfer applications. It 's 
been proven in over 50,000 worldwide 
installations. 

3780Plus provides full IBM 3780/ 
2780 RJE emulation for Sun SPARCsta­
tions and SPARCservers running SunOS. 
It comes with our SYNCcable+, which 
allows synchronous communications 
through a serial tty port on your system. 

AVAJIABLE WORWWIDE! 

Group is invaluable to anyone who 
wants to keep up with technical hap­
penings in and around Sun. SUG 
Conferences and Proceedings provide a 
level of focused attention chat magazines 
(even chis one:-) and Usenet groups 
cannot march. Ocher amenities, such as 
the trade show, SUGCD, newsletter 
and T-shirts only add to the value. 

This year's conference (San Jose, CA, 
December) is certain to have a host of 
speakers and panels on SunOS 5.0 and 
related topics. The associated trade 
show will have hundreds of software 
and hardware vendors, all eager to 
show how their products can enhance 
(or replace) your Sun equipment. Start 
bugging your manager now, and you 
might actually be able to go. -

Richard Morin may be reached at 
Canta Forda Computer Laboratory, 
PO. Box 1488, Pacifica, CA 94044. 
His electronic address is 
cfcl ! rdm@apple . can, or he can be 
reached at rdm@expert . com. 

3780Plus is easy to install and 
use. It features auto-dial/auto-answer, 
Scripting Command Language, and 
Application Program Interface. External 
modem auto-dialing capabilities in­
clude UDS BSC, SADL, AT Command 
Set, and V.25bis. 

To learn more, call us today at 
1-800-233-2536. Or write to us at 2652 
Eastrock Drive, Rockford, lllinois 61109. 
Fax: 815/397-6535. 

A Division of Interface Systems, Inc. 

In Europe, call Sintec Peripherals in Slough, England, at +44 -0753-811888 (fax: +44 -0753-811 666). 
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ILLUSTRATION BY PETER KALABOKIS 

Rer outing Print Files 
Part 2: XView bys. LEE HENRY 

L 
ast month I detailed a C shell script for moving 
print jobs from one print queue to another. T his 
month, we'll examine XView code to accomplish 
the same thing. With XView, I'll add a point-and­

click front end and an icon so that the tool can sit in your 
workspace with dignity. 

I'll highlight sections of the code as we go along so that 
you might more easily reuse chunks of it to create your own 
sysadmin tools in XView. If you do and would like to share 
your tools with other readers, send me email and we'll work 
out a distribution channel. 

Using XView 
XView is an easy-to-use, object-oriented toolki t for creat­

ing Open Look X applications. Building XView tools 
requires both a familiarity with the C language and with the 
XView processing model and calls. XView Programming 
Manual, Third Edition, by Dan Heller (O'Reilly & 
Associates Inc., Sebastopol, CA), is new for Version 3 and 
has a companion reference volume. These books are a must. 
Take a look at Sun's XView class if you want to get off the 
ground quickly. 

The Code 
Our reroute tool begins with include statements, which 

set up definitions for string processing and the specific 
XView components we will be using for this tool. For exam­
ple, panel . h includes the definitions for creating and using 
XView panels. We also define a couple of variables for sizing 
arrays . 

#include <string .h> 
#include <xview/xview .h> 
#include <xview/panel .h> 
#include <xview/icon .h> 
#define SIZE 100 
#define QSIZE 36 
#define LISTROWS 20 
#define NROWS 40 

The next thing to do is to read two icons into arrays. 
These icons, created earlier with the icon editor, depict two 
printers with an arrow pointing from one to the other. As 
you can see from the Figure (see next page), the second icon 
appears as a shadow of the first and is used to make the 
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Figure. Rerouting icon 

desktop icon transparent-that is, it allows a solid workspace 
color to fill in around the shapes of the icon elements rather 
than displaying the icon in a little box (called a "bordered" 
icon). 

static short icon_array[] = { 
#include <images/reroute . icon> 
} ; 

static short mask_array[] = { 
#include <images/reroute .mask . icon> 
} ; 

Once the icon files are read into these arrays, we still need 
to create the server images (graphic images that X can use), 
create the icon, and assign the icon to our base frame. We 
will get to this in our main procedure. 

In the meantime, we have a number of objects to set up 
for our tool-the "frames" (windows), and the panels into 
which we will put buttons and choice stacks. In addition to 
the frame and panel for our basic tool, we define a frame 
and panel for the window that will pop open when our user 
asks to see what's in a selected printer's queue. We also set 
up two buttons: one that brings up a listing of what's in the 
queue, and another that allows the user, once an item is 
selected, to transfer it to another print queue. The 
src_ item and dest_ item objects allow us to list the avail­
able printers, saving the user the trouble of typing the 
names. The popuplist is where we will store the print 
queue entries for display and selection. 

Frame f rame , 
Pane l panel, 
Panel_i tem 
Panel_i tem 
Pane l item 
Server _ image 
char 
char 
char 
char 
char 
char 
char 
char 
char 

popupframe ; 
popuppanel ; 
showQbut t on , xferbutton ; 
src_ item, dest_ item; 
popuplist ; 
icon_ image , mask_ image ; 
*s r c_server ; 
*dest_server ; 
*src_printer ; 
*de st_printer ; 
str[SIZE] ; 
Qitem[SIZE] ; 
Qno[3] ; 
Qname [SIZE] ; 
status [ 50] ; 

Our main procedure begins with procedure declarations 

and a seruid call to enable the user to access the files associ­
ated with the selected print job. Keep in mind that provid­
ing this system privilege is a security risk. 

main( argc , argv 
int 
char 

argc ; 
**argv ; 

void xferproc() , showQproc() , serverproc() ; 
int get Qi tern ( ) ; 
Icon icon ; 
src_server = dest_server = "wizard"; 
src_printer = dest_printer = "Magic "; 
setuid( 0 ) ; 
(void)xv_ init(XV_INIT_ARGC_ PTR_ARGV , 

&argc , argv , 0) 

The xv_ init function, which we always want to call as 
early as possible in an XView program, will open the con­
nection to the X server, initialize the Notifier and do many 
other things. The Notifier is the controlling entity in XView 
and handles mouse clicks and menu selections, etc. 

Now we create a base frame, our two server images and 
finally, our icon, which we associate with the base frame. 

icon_ image = (Server_ image)xv_create 
(XV_NULL , SERVER_ IMAGE , 

XV_WIDTH , 
XV_HEIGHT , 
SERVER_ IMAGE_BITS , 
NULL) ; 

64 , 
64 , 
icon_array , 

mask_ image = (Server_ image)xv_create 
(XV_NULL , SERVER_ IMAGE , 
XV_WIDTH , 
XV_HEIGHT , 
SERVER_ IMAGE_DEPTH , 
SERVER_ IMAGE_BITS , 
NULL) ; 

64 , 
64 , 
1 , 

mask_array , 

frame= xv_create( XV_NULL , FRAME_BASE , 
XV_LABEL , "Transfer Print File ", 
XV_HEIGHT , 100 , 
XV_WIDTH , 
FRAME_LEFT_FOOTER , 

650 , 

"print file to transfer :", 
FRAME_RIGHT_FOOTER , - - - - -
FRAME_ SHOW_FOOTER , TRUE , NULL) ; 

icon= (Icon)xv_create(frame , ICON , 
ICON_ IMAGE , icon_ image , 
ICON_MASK_ IMAGE , mask_ image , 
ICON_TRANSPARENT , TRUE , NULL) ; 

xv_set(frame , FRAME_ ICON , icon , 
y:..J_ X , 0 , 

0 , NULL) ; 

We still need to create a panel to enclose our user controls. 
We build two choice stacks for our user to select a printer 
from. Although this is the easiest way to create the selection 
list, it is inflexible. Unless all of your users share the same set 
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of printers, you should read the printer names from the 
printcap file (the way printtool does). Send email if you'd 
like the C code for doing this. 

panel= xv_create( frame , PANEL , NULL) ; 
src_ item = xv_create( panel , 
PANEL_CHOICE_ STACK, 

PANEL_LAYOUT , PANEL_HORIZONTAL , 
PANEL_LABEL_STRING , "Print Queue for "' 
PANEL_CHOICE_ STRINGS , 

"Magic ", "Spell ", "Potion " , NULL , 
PANEL_NOTIFY_ PROC , serverproc , 
PANEL_LABEL_X, xv_cols( panel , 10 ) , 
PANEL_LABEL_Y , xv_ rows( panel , 1 ) , 
NULL) ; 

dest_ item = xv_create( panel , 
PANEL_CHOICE_ STACK , 
PANEL_LAYOUT , PANEL_HORIZONTAL , 

PANEL_LABEL_STRING , "Move to Queue on -> "' 

PANEL_CHOICE_ STRINGS , 
11 Magic 11

, "Spell '1 , 
11 Potion 11

, !'JULL , 

PANEL_NOTIFY_ PROC , serverproc , 
PANEL_ VALUE , 1 , 
PANEL_LABEL_X, xv_cols( panel , 40 ) 
PANEL_LABEL_Y, xv_ rows( panel , 1 ) , 
NULL) ; 

The popupframe gives us a place to list our print queue. 
We set up the XView attributes to make it large enough to 

display our print queue, give it a label, but do not display it 
immediately (XV_ SHOW is set to FALSE). This panel will 
appear only on user demand. 

popupframe = xv_create(frame , FRAME CMD , 
FRAME_ INHERIT_COLORS , TRUE , 
XV_LABEL , "Select a Print File ", 
XV_SHOW , FALSE , 
XV_X, 110 , 

XV_Y, 110 , 
XV_HEIGHT , 400 , 

XV_WIDTH , 600 , 
FRAME_RIGHT_FOOTER , 

FRAME_ SHOW_FOOTER , TRUE , NULL) ; 
popuppanel = xv_get(popupframe , 

FRAME_CMD_ PANEL , NULL) ; 

popuplist = xv_create(popuppanel , PANEL_LIST , 
PANEL_CHOOSE_ONE , TRUE , 
PANEL_READ_ONLY , TRUE , 

PANEL_LABEL_ STRING , "PRINT JOBS " , 

PANEL_LIST_DISPLAY_ROWS , LISTROWS , 
PANEL_LIST_NROWS , NROWS , 
PANEL_LIST_ STRINGS , "NONE ", NULL , 

PANEL_NOTIFY_ PROC , getQitem , NULL) ; 

The next thing we want to do is set up our user controls. 
Here we add two buttons-one for displaying the queue and 
one for applying the transfer request. 

/r /4/F /s™ :::::rontOpllcallleS~Wn 
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sho¼'Qbutton = xv_create(panel , PANEL_BUTTON , 
PANEL_LABEL_ STRING, "Show Queue " , 
PANEL_ ITEM_X, xv_cols(panel , 15) , 
PANEL_ ITEM_Y, xv_rows(panel , 2) , 
PANEL_NOTIFY_ PROC , showQproc , NULL) ; 

xferbutton = xv_create(panel , PANEL_ BUTTON , 
PANEL_LABEL_STRING , "Transfer ", 
PANEL_LABEL_X , 
PANEL_LABEL_Y, 

xv_cols(panel , 50) , 
xv_rows(panel,2) , 

PANEL_NOTIFY_ PROC , xferproc , NULL) ; 

Then , to turn control over to XView so that it will moni­
tor our user events and keep our tool refreshed, we call the 
xv_main_loop, which starts the Notifier. Now our tool can 
receive and process events. 

xv_main_ loop( frame) ; 

We have now done just about everything we need to do in 
XView. It's time to build procedures for selecting printer 
names and determining which systems are the print servers, 
creating and displaying the print queue, and moving the 
print files themselves. From here on, the code is almost pure 
C with the exception of some commands for displaying 
messages in the footers of frames and populating a popuplist 
from information from the print queue. 

Our serverproc procedure associates print server names 
with each of the printers in our selection list. Again, here we 

are hard-coding our printer list. For more flexibility, we 
should pull this information out of the printcap files. 

You will note that the case statement below uses the value 
of the selected printer. The first item in the list has the value 
0 and is associated with our default printer. 

void serverproc(item, value , event) 
Panel_ item item; 
int value ; 
Event *event ; 

char *server ; 
char *printer ; 
switch( value) { 

case 0 : 
server = "wizard"; printer 
break ; 

case 1 : 
server 
break ; 

case 2 : 
server 
break ; 

"sorcerer "; printer 

"witch"; printer 

if item== src_ item) { 
src_server = server ; 
src_printer 

else { 
dest server 

printer ; 

server ; 

"Magic "; 

"Spell "; 

"Potion "; 

20 to 372 ogabytes; On-L1/Je/ 

And, performance doesn't suffer! TOFS caches the optical with 
fast magnetic disk, in a truly hierarchical storage system, thereby 
vercoming optical's inherent slowness. 

Large capacitY, on-line, fast access, integral backup, and transparent 
peration. Call us now for complete information-and you'll have to 

imagine no longer! 

Zetaco 
cttd!fi!= 

Corporate 
11400 Rupp Drive 

Burnsville, Minnesota 55337 
FAX: 612-890-0791 

Phone: 1-800-423-3020 

Eu,_, Sales Offlce 
No. 2, Marash House 

2/5 Brook Stree~ Trtng 
Hertfordshire HP23 SED, England 

FAX: (44) 0442-890439 
TEL: (44) 0442-891500 
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dest_printer printer ; } 

This procedure is used for selecting both the source and 
destination printers. Each time it is called, it sets up the 
appropriate two strings-depending on whether the user is 
selecting the source or destination printer. 

The xferproc is even simpler. It composes the shell com­
mands to perform the file transfer and issues them with the 
system command. Here you will see a marked resemblance 
to last month's script. We issue a remote copy, echo a mes­
sage to the destination printer (since the line-printer dae­
mon may not be active at this time) , and remove the files 
from the original spool directory. 

void xferproc(item, event) 
Panel_ item item; 
Event *event ; 

sprintf(str ," rcp %s : /var/spool/%s/* 
%s * %s : /var/spool/%s ", 

src_ server , src_printer , Qno ,dest_ server , 
dest_printer) ; 

system(str) ; 
sprintf(str , "echo REROUTING I lpr -P%s ", 

dest_printer) ; 
system(str) ; 
sprintf(str ," rsh %s rm 
/var/spool/%s/ *%s *", src_server , 

src_printer,Qno) ; 
system(str) ; 
} 

The showQproc sets up a pop-up list from the selected 
print queue. Like xferproc, it uses a system call to create a 
file containing the information about files in the print 
queue and then reads and displays this information in a 
pop-up list. 

The first line of the file is the printer status (e.g., "Magic is 
ready and printing"). This information is displayed in the 
footer of the pop-up frame where the user is likely to notice 
it. Notice how we, at the end of this procedure, change the 
value of xv_SHOW to TRUE. This brings our completed panel 
list into view. 

void showQproc(item , event) 
Panel_item item; 
Event *event; 

int d,n , i , ch ; 
FILE *fp ; 
xv_set(popuplist , PANEL_ LIST_NROWS , QSIZE , NULL) ; 
for (d = 0 ; d < QSIZE ; d++) / * init */ 
xv_set(popuplist , PANEL_LIST_ STRING , d ,"", NULL) ; 
/ * create and load the Queue now */ 
sprintf ( str , 

"lpq -P%s > /tmp/queue ", src_printer) ; 
system(str) ; 
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Edge-to-Edge Performance 
The DK516C-16 uses Hitachi's advanced propri­
etary technology to deliver 1.65 GB of capacity 
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for (i=0 ; i < SIZE ; i++) { / * blanks */ 

str[i) ' \040 '; 

if ( ( fp = fopen ( " /tmp/queue ", "r " ) ) NULL ) 

{ perror( " /tmp/queue " ) ; 
exit (1) ; 

n = 0 ; d = 0 ; i = 0 ; 
while ((ch=getc (fp)) !=EOF) { 

if (ch== ' \012 ' ) { /*endofline */ 

/ * show info in footer */ 

if (n = = 0) { 

xv_ set(popupframe , 

FRAME_ RIGHT_FOOTER , str , NULL) ; 

++n ; 

if (isdigit(str[0J) I I 
str [OJ = = ' \141 ' ) { / * eg , active * / 

xv_ set(popuplist,PANEL_ LIST_ STRING , 
d , str , NULL) ; 

++d ; 

i O; 

else 
str[i) 

++i ; 

ch ; 

if (d = = QSIZE) ch EOF ; 
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window_ fit(popupframe) ; 

xv_ set(popupframe , XV_SHOW,TRUE , NULL) ; 

} 

The getQi tern procedure uses the information about the 

selected print job to compose the strings that will be needed 

to identify the files in the spool directory. We also display 

the information about the selected print job in the footer of 

our base frame to reassure the user that he has indeed select­

ed the correct item. Notice that we cake pains to extract the 

print job number from the print queue entry and to pad our 

queue item number with zeroes since this is the way it will 

appear in the file name. Recall from last month's column 

chat our file names will look like cfA004wizard. The zero­

padded Qno variable will allow us to compose these file 

names and avoid copying other files (e.g., cfA040wizard). 

static int getQitem(item, event) 

Panel_item item; 

Event *event; 

int recno , numrecs , d , n , q ; 

char *p ; 

recno = -1 ; 
numrecs = (int)xv_get (popuplist , PANEL_LIST_NROWS) ; 

for (d = 0 ; d < numrecs ; d++) 
if(xv_get(popuplist , 

PANEL_LIST_SELECTED , d , NULL)) 
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recno = d ; 
if (recno < 0) return(0) ; 
strcpy(Qitem, (char *)xv_get(popuplist, 

PANEL_LIST_ STRING , recno , NULL)) ; 
for (q=0 ; q < 3 ; q++) { / * pad * / 

Qno[q] = ' \060 '; 
} 

for (q=0 ; q < 100 ; q++) 
Qname[q] = ' \040 ' ; 
} 

n = 21; 

while (Qitem[n] ' \040 ' ) { 
- -n ; 

n = n - 2 ; 
for (q = 0 ; q < 3 ; q++) { 

if (Qitem[n] != ' \040 ' ) 
Qno[q] = Qitem[n] ; 

++n ; 

n = 24 ; q = 0 ; 
while (Qitem[n] != ' \040 ' ) { 

if (Qitem[n] == ' \057 ' ) { 
q 0 ; ++n ; 

else 
Qname[q] 
++n ; ++q ; 

Qitem[n] ; 

POLARIS 
S E R V C E 

The Leader in Independent Sun Maintenance 

xv_set(frame , FRAME_RIGHT_ FOOTER , Qitem , 0) ; 
xv_set(popupframe , XV_ SHOW , FALSE , NULL) ; 
} 

Conclusion 
Although writing XView cools is considerably more d iffi­

cult than the corresponding C shell scripts, you can bui ld 
cools chat are more fun to use and considerably more power­
ful. There's a lot more to XView than I can describe in chis 
column-so, go ahead, cry chis at home! ~ 

S. Lee H enry is on the board of directors of the Sun User 
Group and is a system administrator for a large nerwork of 
Suns in the federal government. She is also president of her 
own firm, The Next Page Inc., a tiny firm specializing in 
sofrware documentation. Her email address is 
slee@expert . com. 
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features in SunExpert. Contact: Peter Sigal. 505 East 
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Suns may be the best 
multimedia development 

plaiform around. 

This is a tale of ghosts and cold­
blooded murder, colder-blooded 
economics. 

In this month's Special Report, 
SunExpert will look at Sun 
Microsystems Inc. and m ul time­
di a. That may be a surprising 
choice of topic since personal com­
puters-not workstations-tend to 
be thought of as the only true 
multimedia platforms. 

Yet Suns and SPARCalikes 
already have a much bigger role in 
multimedia than they are given 
credit for-and that role could 
grow quite dramatically. In the 
following articles, this month 's 
issue will look at how Sun systems 
are already a leading development 

platform for multimedia produc­
tions , and how economics (not 
technology) has given PCs their 
apparently dominant ro le as a 
multimedia platform. 

We'll also look at how Sun 
workstations are, in fact, already 
the dominant "multimed ia" 
machine in several different 
fields-notably, in the lab, where 
an emerging class of "scientific 
media" applications challenges the 
very definition of words such as 
"scientific visualiza t ion" and 
"multimedia." Finally, we will see 
how multimedia may blend at the 
corporate desktop, and what it is 
that a workstation needs to be 
called a multimedia machine. 

More Than A 
Ghost of a Chance 

by MICHAEL JAY TUCKER, 
Executive Editor 

• 
1a: 
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verybody knows about Sun and multi­
media, righr? Suns are excellenr mulri­
media machines, bur Sun is rargering 
corporate mulrimedia. Ir is serious 
mulrimedia. Pin-srripe mulrimedia. 
No-fun-ar-all mulrimedia. Righr? 

Well, maybe nor. While PCs, Apple 
Computer Inc. Macinroshes and an 
emerging class of consumer-inreracrive 
video devices have garnered headlines 
as mulrimedia platforms, Suns have 
quiedy emerged as a leading mulrime­
dia development plarform. 

Consider, for example, Tiger Media 
Inc. "The company was founded in 
1986," says Ann Lediave, a Tiger mar­
keting associate, "for rhe sole purpose 
of doing CD-ROM rides. " Specifical­
ly, char meanr games and inreracrive 
educational materials for a variery of 
different formats- including borh PC 
and non-PC sysrems. For example, rhe 
company supporrs Compacr­
Disk/Inreracrive (CD/I), which is a 
consumer-inreraccive video-disk sys­
rem backed by a consortium of com­
panies headed by Philips N.V. of rhe 
Nerherlands. 

Tiger also has produces in rhe PC 
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SCREEN 1: 
A Healthy Dose of Puns 

arena. For instance, rhe company 
announced plans co supporr rhe 
recendy debured MPC specification-a 
hardware and sofcware standard for 
PCs char wane co supporr common 
multimedia funcrionaliry-being pro­
mored by a newly formed subsidiary 
of rhe Sofcware Publishing Associa­
rion, rhe Mulrimedia PC Marketing 
Council. ("The council has been 
esrablished co promote multimedia on 
che Windows plarform," explains 
Glenn Ochsenreirer, rhe managing 
director of rhe council. "Ocher rhan 
Microsoft [Corp.], rhe members are 
all [PC] hardware vendors.") 

Among Tiger's produces are games. 
Irs firsr was The Case of The Cautious 
Condor, a comic, inceracrive mysrery 
novel char is pardy in homage co, and 
parrly a parody of, rhe derecrive fic­
rion of rhe 1930s. Players navigare 
among screens-drawn in imirarion of 
vinrage comics-co discover rhe idenri­
ry of a murderer. 

The company's second game, intro­
duced lace lase year, was Murder 
Makes Strange Deadfellows. Tiger pro­
ducer Paul Norman describes rhe 
comedy/rhriller as "a scraighr classic 
ghosr scory ... excepr char we rum ir on 
irs ear a bir, a la Airplane." 

Tiger does irs development almosr 
enrirely on Suns and rhen downloads 
co rarger sysrems. "Ir is exrremely dif­
ficulr [co produce mulrimedia rides], " 
says Norman. "There is a cercain space 
for worksrarions ... especially 
Suns ... because of rheir capaciry." 

Norman (who says of himself "like 
many in rhe myrhical arena of mulri­
media, I came our of compurer 
games ... I made a buck or rwo our of 
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eighr birs. ") says char Deadfellows was 
among rhe mosr ambitious projecrs 
he 's ever arrempred. In face, he says 
char rhe process was almosr like direct­
ing a play or a movie rarher rhan 
developing sofcware. "Ir does have 
similariries [co film], " he nores. "Firsr 
of all, you are working wirh live accors 
for rhe audio. Certainly, ir is like 
doing a radio play .. . with, of course, a 
healrhy dose of wordplay, puns and 
double encendre." 

Tiger has rurned some of irs devel-

Murder Makes Strange Deadfellows is 
another Tiger Media Inc. game. Multimedic 
producer Paul Norman describes it as 
being like "a radio play. .. with, of course, a 
healthy dose of word play, puns and daub/ 
entendre." 



opment tools into products. It is cur­
rently marketing Cats Meow, which 
Craig Moody, Tiger's vice president 
of sales and marketing, says, "allows 
you to take a variety of images, music, 
etc., and integrate them into multime­
dia applications ... without any script­
ing. It is all done with the mouse." 

Yet another multimedia producer 
that works on Suns is Capital Disc 
Interactive, a vendor of titles for the 
CD/I format. "We use the Suns 
because of their power," says John R. 
Gray, president of Capital. "I think 
we've got like 15 workstations on the 
nee." 

Capital specializes in CD/I. In fact, 
Gray says that his company is "one of 
the top three CD/I developers in the 
world." He notes that his company is 
partly funded by Philips, which is 
promoting CD/I. 

Capital came into the business to 
help those firms with title ideas but 
no expertise to produce them. "We 
are complete soup to nuts," says 
Gray. "You bring me an idea, and I'll 
give you a tape you can take to get 
mastered." 

More recently, though , the compa­
ny has moved into the production of 
its own works as well. "We have sever­
al titles," says Gray, "some of which 
we now own a percentage of. So, we 
are in the position of being publish­
ers. " In fact, says Gray, Capital has 
produced about half of the 50 or so 
CD/I titles in existence. 

Capital does most of its develop­
ment on Suns and then downloads to 
the CD/I format. It uses Suns in 
many of the same ways, and for many 
of the same reasons, that other soft­
ware developers do: They are cheap, 
powerful and familiar. "I think we 
chose Suns, if I recall, mostly because 
we had more expertise in the technical 
group with Suns than we had any­
thing else," says Gray. 

Now, Capital is entering the Sun 
market as well. It has recently decided 
to market some of its technology­
including an SBus board that goes 
into SPARCstations and allows devel­
opers to download applications to a 
CD/I player, as well as a suite of 
development tools. 
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uns should be multimedia 
machines par excellence. 
Their multiple window 
displays, multitasking 
operating systems, power-

ful CPUs and high band­
width networking should all lend 
themselves nicely to the technology. 
"PCs get a good deal more of the 
attention," says Gwen Peterson, vice 
president of marketing for Clarity 
Software Inc. , which markets an inte­
grated software suite with multime­
dia functions for workstations. "But 
the workstations are actually better 
positioned. They' re already shipping, 
standard, things like audio and CD­
ROM ... features that you have to add 
on to most personal systems." 

Why, then, does PC multimedia get 
all the headlines? Well, says Clarity's 
Peterson, "I think the primary reason 
is the sheer market weight of PCs ... 
there are just so many more of them. " 

But the real kicker is market posi­
tion. "Multimedia applications," says 
Joan-Carol Brigham, director of the 
Macintosh and graphics program at 
market-research firm International 
Data Corp., Framingham, MA, "are 
low-cost, low-end applications. " They 
tend to be defined as single-user 
applications that run on general-pur­
pose machines in missions that are 
rarely critical. They're things like 
computer-aided training software, 
point-of-purchase displays, even 
games. They're in schools, retail oper­
ations, museums (as information dis­
plays) and, perhaps more than any­
place else, at home. 

That isn't the way workstations are 
used. It is a rare individual who will 
have a workstation, even an IPX, as a 
home computer. It is a rarer vendor 
who is going to bring out a worksta­
tion product with a PC price. 

"It is almost not worth a salesperson 
having to be on the phone," says Den­
nis Daudelin, president of Aurora 
Technologies Inc. Aurora offers prod­
ucts that fall both within and without 
traditional multimedia, such as scan­
ners and network SBus boards. In 
recent months, the company looked 
hard at doing additional audio and 
video products for Sun workstations 
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but discovered that there were severe 
limits on the kind of margins available 
in the "low-end" world of multimedia. 
Support and sales became overwhelm­
ingly costly, says Daudelin. 

When multimedia does show up on 
workstations, with workstation prices, 
it ceases to be multimedia. 'There is a 
such a thing as high-end multimedia, 
but we call it film and video produc­
tion," explains Robi Roncarelli, a com­
puter-graphics consultant and editor of 
the newsletter Pixel "And that's where 
you find the workstations." 

There is also another, very subtle 
reason that Suns and multimedia 
aren't usually linked. Moreover, work­
station customers tend to regard 
"multimedia" functionality as a given 
in their systems, and something only 
marginally connected to why they buy 
software. Thus, even Clarity, whose 
Rapport office productivity software is 
famed for its multimedia functionali­
ty-particularly for its voice email­
tends not to be bought as multimedia. 
"To tell you the truth, we haven' t had 
much success with that [Clarity's mul-

SCREEN~: 
PC and Proud 

timedia]," says John Hipp, a Clarity 
user and senior research director at the 
Harvard Medical School at Beth Israel 
Hospital in Boston. 

Where Clarity is used, says Hipp, is 
as a networked, group word processor. 
"This is a research lab," he says. "We 
have a lot of students .. . we were look­
ing for a way to get students and fac­
ulty to smoothly collaborate on pro­
ducing documents. " Rapport let them 
do so. "And most people here use it 
for email," Hipp adds. 

But workstations may yet claim a 
commanding role in multimedia-par­
ticularly given their already strong 
position as development machines. 
"As far as I know, people are going to 

the workstations," says Steven 
Qualline, chief software engineer at 
Artecon , a systems development and 
integration group. "Very little work is 
being done on the PCs .. . because their 
CPUs are just too limited." 
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'' 
ulrimedia on 
Suns? Well, I 
guess that 
depends on 
what you 
mean by mul­

timedia," says Joan-Carol Brigham, 
director of Macintosh and Graphics 
programs at the marker-research firm 
ofIDC. "I don't see the kind of appli­
cations you see on a Mac or PC . . . but, 
Sun has a lot more scientific-visualiza-

SCREEN 3: Sci-Media 

'' 

rion applications ... and that's a kind of 
multimedia." 

Scientific visualization-sci-viz-is dif­
ficult to characterize. Ir isn't quite 
graphics, and sci-viz partisans bristle at 
the idea of linking the technology to 
something as PC-ish as multimedia. 
Then, too, not all sci-viz packages do 
the same thing-some perform analysis, 
some are passive displays. More con­
fusing still, there is another kind of 
"multimedia" at work here-not multi­
media in the sense of display bur in 
the sense of being able to cake input 
from multiple, different media. 

And that so rt of multimedia is hard, 
far harder than display. Yet produces 
to do it exist. One such product is 
DADiSP from DSP Development 

e are focused 
on corporate 

multimedia," 
says Sun's multi­

media evangelise, 
Darleen Yaplee. 

Bue what is corporate multimedia? 
Well, at its very simplest, says Aurora 
Technologies' Dennis Daudelin, it is 
something-almost anything-chat 
increases one's productivity. "Voice," 
he says. "Ir means char I can talk to che 
fool machine. Not in any AI sense, bur 
just in the sense that I don' t type. Ir 
could save 20 minutes in my day ... just 
in not typing." 
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"Sci-media" applications, which combine traits from many different fields, 
including scientific visualization and multimedia, are coming on-line for worksta­
tions. One such application is DADiSP from DSP Development Corp. 

Corp. In its current release, DADiSP 
provides tools for data acquisition, sci­
entific visualization, data analysis, 
mathematical analysis and display in 
forms ranging from tables to charts to 
3D images. It requires no program­
ming on the part of the user, yet its 
users have done everything from mod­
eling the performance of spacecraft to 
analyzing the low-frequency songs of 
insects. 

What makes the product "mulrime-

SCREEN 4: 
The 

Corporate 
TV 

He adds char multimedia mail should 
be considered base-level functionality for 
any workstation. He argues char for net­
worked, corporate multimedia co be real, 
users should be able co pump multime­
dia documents-including video and 
audio-throughout their organizations. 
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dia" is its ability to deal with input 
from many different media, ranging 
from keyboard strokes to rest data 
from lab instruments. Ir is a multime­
dia application but in the reverse of 
the usual sense of the word. So, to 
describe DADiSP and products like it, 
should we coin a new term, "scientific 
media?" Sci-Media? If so, then work­
stations are already dominant in one 

. kind of multimedia even though they 
aren't recognized as such. 

What is co be in those multimedia 
documents? Exactly what's in most busi­
ness-text documents today: proposals, 
reports, advertisements and all the other 
manuscripts that business professionals 
use to sell products, suggest ventures, 
win customers and otherwise influence 
the world at large. "Where multimedia 
is useful," explains John Ricketson, vice 
president for Parallax Graphics Inc. , 
which markers video and audio boards 
for SPARCscations, "is where a profes­
sional can sic down, put together a mul­
timedia document and convince some­
one to do something." 
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SCREEN 5: Collaborative 
Multimedia: Which Way to 

the Promised Land? 
isrributed, open multimedia systems 
will take us beyond text and graphics to 
live videoconferences with interactive 

Corporate multimedia 

dardized video compression techniques compress 
video from tens of megabytes to a constant, 
reliable 128-Kb/s data channel. Ethernet offers 
higher peak bandwidth, but bandwidth is shared 
and is therefore unreliable. Compression algo­
rithms char deal with the variability of Ethernet 
networks will be required for nomadic applica­
tions that use radio. 

is still a ways removed computer presentations and personal­
ized, real-rime multimedia news. Because this 
implies real-rime communication among many from what's doable, or 
people over a network (in contrast to stan­
dalone applications), we call this "collaborative 
multimedia. " What are the enabling features 
and technologies that will make this happen? 

at least easy, today. 

Sun's manager of the • Multitasking. The notion of "fair" multitasking 
must be changed to a model in which UNIX 
can meet the needs of rime-critical processes 
first, leaving non-time-critical tasks to run dur­
ing free cycles. Extensions to UNIX that handle 
time-critical requests must also be capable of 
determining what to do in "overload" condi­
tions. 

• AP!s. The industry needs open, standard 
application-programming interfaces and data 
formats so that different vendors' applications 
can interoperate and share data, no matter 
which vendor's platform they run on. 

Integrated Multimedia 

Group, Dave Stewart, 

offers a few observations 

• Time-critical support. T radi rional archi rec­
rures guarantee chat data is correct. Multime­
dia requires that data is processed and deliv­
ered "on rime. " For example, in an interactive 
videoconference, the system must be able to 

about what's necessary 

to make corporate 

multimedia a reality. 

• Device controllers. Workstation-based multime­
dia systems must be able to control consumer 
and industrial-grade media devices, such as video­
tape recorders, DAT recorders and CD players. 

keep audio and video synchronized as they are processed and 
transmitted over networks. 
• Networking. Most multimedia applications need networks 
that provide high bandwidth, low latency and consistent 
delivery. Network protocols need to be developed to identify 
rime-critical data and deliver it on schedule. In some multi-

by Dave Stewart 
media applications, it is more impor­
tant to deliver data on rime than 
error-free. The maximum acceptable 

latency for an email message is tens or hundreds of seconds; 
for a video packer, that time is measured in milliseconds. 
• Compression. Video compression can be thought of as a way 
to adapt the media (video) to the network. For ISDN, scan-

Currently, a plethora of proprietary standards makes this diffi­
cult. Groups like the Interactive Multimedia Association 
(IMA) are working toward an open, standard interface for 
external device control. 

In fact, one of the key challenges of multimedia lies in cre­
ating a set of standards that will allow all technologies to be 
implemented across many platforms. Only then will the mul­
timedia market rake off, and only then will we see the light at 
the end of the runnel. 

Dave Stewart is manager of the Integrated Multimedia 
Group at Sun Microsystems Computer Corp. 

Bringing Multimedia Technology 
to the SPARCstation by JOHN A. MALLEO-ROACH, 

Paradise Software Inc. 

Perhaps the most overworked word 
in the English language (certainly in 
normal computer jargon) today is 
"multimedia. " In its broadest sense, it 
refers to the simultaneous assimilation 
of information through multiple 
communication channels. But 
multimedia has been used in 
combination with so many other 
things, and so loosely that users have 
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difficulty separating fact from fiction, 
hype from reality. 

Underlying the confusion, however, 
is "real" technology, advances in 
software and hardware capabilities that 
promise to revolutionize the way 
people use computers. If one accepts 
text, graphics, audio and video as the 
basic elements of multimedia 
computing, it is relatively easy to 

SUNEx.PERT Magazine/February 1992 

identify the enabling technologies 
necessary for a computing 
environment to provide for their 
seamless integration. These are (in no 
particular order): 

• bit-mapped display, 
• device-independent 

graphics rendering, 
• audio/video 
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The VideoPix SBus card from Sun Microsystems Inc. provides limited video 
power to SBus-based SPARCstations. It is an inexpensive way for Sun users to 
take a /ow-risk first step into multimedia applications. 

hardware/software support, 
• data compression, 
• low-cost wide-area 

distribution (CD-ROM), 
• control and synchronization 

of media, 
• authoring tools, 
• low-cost local-area 

distribution (networking), 
• high CPU/disk 

performance/bandwidth. 

They range from the easy and 
commonplace (bit-mapped display) to 
the more difficult and rare (control 
and synchronization of media). It is 
common to find several of these 
technologies on a single hardware 
platform. How well a particular 
hardware/software environment 
implements and supports these 
technologies will determine its 
viability in delivering multimedia 
computing to a large base of users. 

The Multimedia Vision 
The first attempt to bring 

multimedia to the computing masses 
(in this author's opinion) occurred 
when Apple Computer Inc. 
introduced the Macintosh in 1984. 
Since that introduction, Apple has 

maintained a comfortable lead over its 
rivals in the introduction of 
multimedia technology, ranging from 
HyperCard to the recent System 7.0 
software extension, Quick Time, which 
addresses the problems of data 
compression and medical 
control/synchronization. 

However, while Apple has been 
recognized as the pioneer of multi­
media computing and continues to 
innovate in this area every day, there 
are chinks in its software/hardware 
armor that provide an opportunity for 
a workstation company like Sun 
Microsystems Inc. to leapfrog Apple 
when the next generation of 
multimedia computing arrives (the 
assimilation of video into the 
computer). Why would a workstation 
company find itself in a position ro 
assume a leadership role in the 
evolution of multimedia computing? 
Because the enabling technologies that 
make multimedia computing feasible 
have been coming together in the form 
of UNIX-based RISC workstations. 
Apple has found itself in the position 
of having to import new 
software/hardware technology in the 
form of new System 7.0 features such 
as virtual memory, multitasking and 
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interprocess communication (long 
standard UNIX features), and RISC 
System/6000 technology via the 
Apple/IBM Corp. agreement in order 
to facilitate further multimedia 
evolution. 

Workstation vendors such as Sun, 
IBM Corp., NeXT Inc., Silicon 
Graphics Inc. and perhaps Digital 
Equipment Corp. find themselves 
positioned to make tremendous strides 
in perceived multimedia capabilities. 
All have recently made 
announcements regarding new 
products or strategies that are directly 
related to furthering multimedia 
computing on their platforms. 
However, Sun seems better positioned 
in taking the early lead in delivering 
multimedia computing to its users 
because of its market leadership in 
terms of units shipped, its broad line 
of compatible hardware (particularly at 
the low end, which is very important 
for delivering affordable multimedia), 
and support of PostScript within the 
Xl 1 server. If we re-examine the list of 
multimedia enabling technologies in 
light of Sun's current offerings, we can 
construct a reasonably good fit: 

• Bit-mapped displa:rAII SPARCsta­
tions support a 1152-by-900 bit­
mapped display, with all models 
except the SLC and ELC providing 
8-bit pseudo-color, the minimum 
color support necessary for reason­
able multimedia capabilities. 

• Device-independent graphics 
rendering-All SPARCstations support 
Open Windows 2.0/3.0 with its built­
in Xl 1/NeWS imaging models. Xl 1 
compatibility is a must in the work­
station marketplace, but built-in 
PostScript rendering puts Sun a step 
ahead of other workstation vendors 
(except, of course, for NeXT) in the 
multimedia arena. 

• Audio/video hardware support-Every 
SPARCstation comes with minimal 
built-in audio capabilities (8 kHz, 
single channel) . Other Catalyst ven­
dors, such as Ariel Corp., provide 
SBus cards that extend these capa­
bilities up to two channels, 96 kHz. 
Moreover, Sun has introduced 

VideoPix, a low-cost SBus video frame 
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What are the top 10 multi­
media products for Suns? 
Here are some SunExpert 
favo rites. This should , howev­
er, not be considered in any 
way definitive. If we've left out 
any of your top 10, please 
write, email or fax us your 
alternative list. 
• Cats Meow multimedia 
authoring tool from Tiger Media 
Inc. This is the company that 
produced such CD/I games as 
Murder Makes Strange Dead­
fellows. 
• Astr*x business office-pro­
ductivity software with surpris­
ingly strong multimedia func­
tionality from Applix Inc. The 
product was originally named 
"Astrix" but was changed 
because of a trademark conflict 
with a European comic strip 
character, "Ast rix the Gaul." 
• Rapport networked productiv­
ity software from Clarity Soft­
ware Inc. The product has gone 
far to prove that the future of 
business systems is linked to 
multimedia email. 
• Unit/ix, a video software pack­
age from Paradise Software Inc. 
The company also pioneered the 
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idea of software-based video on 
Suns as an interim step to more 
expensive hardware-based 
approaches. 
• OpenWindows and OeskSet 
V.3, a GUI and user environ­
ment for Suns from SunSoft. 
When SunSoft introduced the 
newest of OpenWindows and 
DeskSet last year, relatively few 
observers noticed that the soft­
ware came complete with 
rather expensive multimedia 
facilities. Yet it does-including 
support for multimedia email 
and a base-level audio tool. 
• BBN/Slate workgroup pro­
ductivity software from BBN 
Software Inc. Slate, and BBN, 
proved before most others the 
value of networked, corporate 
multimedia. 
• OAOiSP Version 3.0 data­
analysis software from DSP 
Development Corp. DADiSP is a 
product that is difficult to 
describe. It combines in one 
package scientific-visualization 
functions, data-analysis tools, 
mathematical tools and input 
from multiple media. In the 
sense that it combines very dif­
ferent forms of input and dis­
play, it is truly multimedia-a 
kind of scientific/technical mul­
timedia. 
• CorrectColor Calibrator, a 
device for measuring the color 
of screens or hard copy from 
RasterOps. Color calibration is 
one of the more exasperating 
problems faced by desktop 

publishers, video makers, and 
multimedia producers . This 
product is one of the few that 
allows color measurement of 
both hard copy and workstation 
screens. 
• XVideo video SBus board 
from Parallax Graphics Inc. 

documentation from standard 
texts. Lotus 1-2-3 from Lotus 
Development Corp., which has 
several multimedia-style func­
tions in its newest release. 
Wingz, from lnformix Corp., 
which may be the first ever 
mixed-media spreadsheet 

Astr*x from App/ix Inc. is a networked business office-productivity 
package. It is not supposed to be a multimedia product, but multi­
media functions it possesses all the same. 

XVideo provides both full­
motion video and stills to 
SPARCstations and SPARCa­
likes. 
• VideoPix frame grabber and 
limited video board from Sun 
Microsystems Inc. VideoPix 
provides graphic evidence of 
what can be done even with 
very low-cost equipment. 

And some runner-ups: Dyna­
Book, a hypermedia authoring 
system from Electronic Book 
Technologies. DynaBook 
allows users to produce online 

available for Suns. Mathemati­
ca , from Wolfram Research 
Inc. , which manages to com­
bine mathematical processing 
with 30 graphics and audio. 
Digital Palette Cl-5000 with 
SCSI driver from Apunix Com­
puter Services, which allows 
users to create images on the 
Sun, and then download them 
to 35mm slides , transparen­
cies, prints or chromes. Island 
Write , Draw and Paint from 
Island Graphics Corp. , which 
brings media to the masses. 

grabber, while Parallax Graphics Inc. 
()(Video) and RasterOps (SPARC­
TC-PIP) both provide full-motion 
SBus video boards. 

and video as part of the XVideo prod­
uct offering. 

• Low-cost, wide-area distribution of 
material-Sun has committed whole­
heartedly to CD-ROM for software 
distribution, and CD-ROM is 
already the media of choice for mul­
timedia because of the storage 
requirements usually involved. In 
fact, CD is becoming easier with 
each passing year. Young Minds Inc., 
for instance, can provide software 
that formats CD-ROMs for UNIX 

compatibility. 
• Control and synchronization of 

media-SunOS supports several low­
level mechanisms for sequencing and 
controlling processes, including 
shared memory, interprocess com­
munication, semaphores, timers and 
threads. At the toolkit level, while 
there are several third-party packages 
for pieces of the puzzle, there cur­
rently isn' t any compre-hensive solu­
tion for SPARCs. 

• Data compression-Sun provides sup­
port for software-based JPEG com­
pression of still images as part of the 
VideoPix offering; Paradise Software 
Inc. offers Uniflix, a software-based 
video compression/ decompression 
toolkit for full-motion video; and Par­
allax Graphics provides optional hard­
ware-based JPEG compression of stills 
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• Authoring tools-A variety of author-
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ing packages are avai lable for the 
Sun platform, including the Turing 
Insrirure's H yperNeWS, a 
PosrScripr-based user-interface 
design system; Tiger Media Inc. 's 
Cars Meow, a multimedia presenta­
tion tool; Paradise Software's Medi­
awrire, a hypermedia authoring tool ; 
Marker Focus Technologies lnc. 's 
StoryTool, an expert-system devel­
opment environment; and KMS, a 
distributed hypertext system from 
Knowledge Systems Inc. 

• Low-cost local-area distribution (net­
workin~Sun has always emphasized 
support for the client-server model of 
computing. Ir views multimedia as a 
natural extension of the client-server 
model when applied to workgroup 
communication. T he emphasis in this 
area has made Sun the recognized 
leader in distributed computing with 
support for a variety of protocols 
(RPC, NFS, RFS and TCP) bundled 
with the basic SunOS. 

• H igh CPU/disk performance/ band­
widtirThe SPARCstation is one of 
several RISC workstations that con-

C1991 Trill'ITI lnduffies 
Sm is a regislered 'ndemar1( d Sun Microsys&ns. 
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rinue to push the price/perform-ance 
curves for personal computing to 
new levels. 

Multimedia-Ready 
SPARCstations 

Given the relative abundance of 
enabling technologies for multimedia 
computing on the SPARC platform, it 
makes sense to define "degrees of 
multimedia readiness" for different 
configurations of SPARCstations. 
These configurations of "mulrimedia­
ready" SPARCsrarions can be 
categorized as minimal, enhanced and 
operational. As is usually the case in 
these situations, the levels that can be 
defined can be nearly segmented by 
their respective cost of implemen­
tation. Ultimately, as the cost of 
technology comes down, the cost of 
each configuration will reach a point 
where it obtains its maximum 
technological impact on the market­
place. Almost any technology is 
feasible at a large enough price. Before 
any multimedia technology can 
become widespread, the cost of entry 

for a workstation customer should 
drop to under $10,000. 

But we can define the various levels 
of multimedia readiness fairly easily. A 
minimal system should consist of, as 
hardware, a SPARCstation 1, 1+ or 
IPC with an 8-bit color frame buffer. 
Ir should have a CD-ROM player and 
8-kHz audio I/0. For software, it 
should have SunOS 4.1 or greater, 
Open Windows 2.0, animation player 
or software-based video decompression 
and a multimedia development API 
(toolkit supported). 

An enhanced system, then, should be 
a SPARCstation 2 or IPX with video 
input (still or full-morion, 44.1-kHz 
audio-out CD quality) , with links to a 
medium-speed local-area network (10 
M b), and similar links to a low-speed 
wide-area network (say, 56 Kb). For 
software, it should have software-based 
video/still compression, similar 
software-based audio, Open Windows 
3.0, and a multimedia authoring 
system (application supported). 

Finally, an operational system should 
have all of the above hardware, plus 
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hardware-based video/still 
compression/decompression, video 
output (still or full-motion), links to a 
high-speed LAN (at least 100 Mb), 
and additional connections to a 
medium-speed WAN (1.5 Mb). 
Moreover, it should have real-time OS 
extensions and a multimedia authoring 
environment supported by the OS. 

It is likely chat the definition of an 
enhanced system will become the 
minimal system in 12 to 18 months, 
and the operational system will 
become the enhanced system in 18 co 
24 months. A minimal system can be 
obtained for about $10,000 today; an 
enhanced system should be possible 
for about $35,000. Thus, only the 
minimal-configuration multimedia­
ready SPARCstation has been 
achieved today, with the enhanced 
version of the SPARCstation 
reaching $10,000, possibly in 1993 
or 1994. 

When would we be likely to see a 
multimedia-operational SPARC­
station? It is difficult to guess, but it 
seems reasonable chat a $10,000 
operational SPARCstation could 
appear by 1995. 

Next-Generation 
SPARCstations 

Based on Sun's previous track record, 
it seems likely chat the next-generation 
SPARCstation product, SPARCstation 
3, will be announced in the coming 
months. In contrast to the similarity in 
hardware between the 1 and 2 (only 
CPU performance and capacity really 
changed), it is possible that there could 
be some significant multimedia­
oriented hardware additions to the next 
product. Sun has already stated chat the 
GX option will become a standard part 
of the SP ARC motherboard. 

Perhaps 8-bit color (or more) will 
assume the standard configuration role 
chat monochrome currently plays, 
with 24-bit color a low-cost option. 
Telephone-quality audio was first 
introduced on the SPARCstation 1; 
look for Sun to upgrade this to near 
CD quality on the SPARCstation 3. 
Lastly, it's not out of the question chat 
video input could become part of the 
basic package. One possibility would 
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be an upgraded version of the 
VideoPix card routing video data 
through a DSP chip for compression 
and storage on the hard disk. 

So, in summary, the technology chat 
makes multimedia computing possible 
is finding it difficult to continue to 
grow and flourish in the typical PC 
computing environment. The 
opportunity for UNIX-based RISC 
workstations to assert a leadership role 
in bringing multimedia capabilities to 
the desktop is here. Sun has stated its 

desire to support multimedia as part of 
a client-server computing environment 
These factors combine to place the 
SPARCstation squarely in the middle 
of the multimedia revolution. ~ 

John A. Malleo-Roach escaped from 
the confines of Bell Labs as a founder 
of Paradise Software in 1989. His 
current interest is in finding the 
"killer.ap" of multimedia. He can be 
reached at j amr@paradise . com. 
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INTERNA TIONAL OUTLOOK 

Miles and Miles 
and Miles ... 

by MARSHA W. JOHNSTON 

N 
ot too long ago, the Belgian Army decided 
to add functionality to the three-million-line 
COBOL-based hospital information system 
used by its three military hospitals. To do 

that it was clear they would have to upgrade their 
Siemens mainframe, so they wrote out a request for 
proposal (RFP). 

Two vendors responded: Siemens-Nixdorf lnfor­
mationsysteme AG and BIM S.A./N.V., a local sys­
tems integrator/distributor for Sun Microsystems 
Europe Inc., the European operating unit of Sun 
Microsystems Inc. 

"BIM offered to take out the mainframe, to bring 
in a completely new, decentralized hardware plat­
form in all three hospitals, to redevelop the COBOL 
application using Sybase lnc.'s Sybase database-man­
agement system and to provide system training-all 
for the same price as the Siemens upgrade," recounts 
Lieven Jaspaert, general manager, Sun Microsystems 
Belgium. "The Siemens upgrade would have provid­
ed merely more [ computing] power." 

Even though the politically charged deal was alien 
to the techie BIM sales staff, says J aspaert, "it was 
such a radical technological difference that the polit­
ical influence Siemens had didn't work." 

photograph ©1987 LINCOLN RUSSELUSTOCK BOSTON 
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Now the Army hospitals ' Admis­
sion, Transfer and Discharge (ATD) 
system runs on a Sun SPARCserver 
490 at each site; and about 40 
SPARCstation 2s that function as X 
Window System application servers 
and 250 Network Computing Devices 
Inc. X-terminal front-end stations are 
distributed over the three sites. The 
computers communicate via an IP 
wide-area network that spans a radius 
of approximately 250 kilometers. 
With its 10 GB of disk space, says Jas­
paert, the networked system solves an 
archiving problem for the hospitals, 
since the Belgian government requires 
patient files be kept on-line for I 0 
years. 

Without BIM, Sun probably would 
not have won chat contract, or anoth­
er at the Belgian Senate, which recent­
ly replaced its desktop 386 PCs with 
SPARCstations and a custom 
hypertext database publishing applica­
tion developed by BIM. Says Jaspaert, 
"BIM is a very good partner in Bel­
gium. They have built up momentum 
with an incredibly prestigious installed 
base, and they've gotten Sun on the 
approved list of vendors of the EC 
Commission ... things like chat." 

Partners Give Sun A Push 
The European SPARC marketplace 

is in some ways just like its North 
American counterpart. But, in oth­
ers-most notably, the prominence of 
and vendor reliance upon indirect 
resellers-it is miles apart. 

As in North America, Sun remains 
the far-and-away dominant player in 
the European SPARC world. In 1990, 
Sun had leveraged the expertise of its 
partners into the largest share of the 
workstation market in western Europe 
(30%), according to Paris-based 
Dataquest Europe S.A. Those partners 
must also be at least partially credited 
with the fact that, as of 1990, the 
majority of Sun revenues began com­
ing from non-U.S. sales. Sun claims 
chat it was second only to Boeing in 
the percentage of products exported 
last year. 

This year will be no different, says 
Dataquest analyst Karen Benson. "Sun 
has had a very good first half in 

68 

INTERNATIONAL OUTLOOK 

Europe, compared to 1990. In the 
first half of 1991 , the European mar­
ket has been faster growing than the 
United States; in terms of unit ship­
ments, maybe a 50% to 60% growth 
rate," she says. 

The importance of indirect channels 
ro Sun's success in Europe, be they 
OEMs, val ue-added resellers or low-

end distributors, cannot be underesti­
mated. In the same way, makers of 
SPARC-based systems in Europe have 
contributed ro an expansion of the 
SP ARC installed base. In fact, says 
Benson, of the RISC workstations 
shipped in Europe in 1990, SP ARC 
accounted for 59%; MIPS, 15%; IBM 
Corp., 14%; and Intergraph Corp.'s 
Clipper, 10%. Hewlett-Packard Co.'s 
Precision Architecture PRISM, the 
Mororola Inc. 88000 and "ochers" 
make up the final 2%. 

Benson attributes a healthy per­
centage of Sun's market growth to 
partners: "Sun has signed up quite a 
few systems integrators ; it has 
improved on its indirect channels." 
For the same reason, she predicts, 
Sun will soon experience more com­
petitive pressure from number-two 
competitor Digital Equipment Corp. 
(HP is number one.) 

DEC will not find Sun sitting still, 
however. "S un is mutating its inter­
nal structure, trying to build a very 
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leveraged organization so that our 
revenue command run-rate (revenue 
per employee) should increase," says 
Sun Belgium's Jaspaert. In fact, Sun 
Belgium, Sun's newest subsidiary, is 
the only one that is 100% indirect, 
says J aspaert. 

Although Sun Microsystems Ltd. 
still has substantial direct sales activi­
ty, indirect channels are the fastest 
growing part of Sun's U.K. business, 
says Alistair Houston , business and 
marketing support for indirect chan­
nels. "Historically, Sun's business was 
70% to 75% direct, but chat is 
changing very quickly. In the United 
Kingdom, it's now 45% indirect, and 
over the next 12 months it could 
reach 50%." 

One of the biggest reasons for Sun's 
push to develop indirect channels is 
they are more cost-effective than 
direct sales for the low-cost desktop 
computers Sun is bringing to market, 
says Houston. Jaspaert agrees. "If you 
look at where the UNIX market is 
heading, we're talking about $5,000 
products on the desktop, productivity 
software running on UNIX instead of 
DOS or OS/2. It's a totally different 
market from five years ago, which was 
technical, R&D oriented. So we need 
a whole new approach to tackle that 
market, rather than the old approach 
of using only a high-end distributor." 

Consequently, Jaspaert has been 
acquiring new low-end distributors, 
such as AB Computers in Brussels and 
two other as-yet-unnamed agents, all 
of which already are in place. He is 
also setting up a "special channel to 
handle the educational market." 
Among the 250 resellers in United 
Kingdom, says Houston, the PC-type 
dealers are working closely with Sun 
direct sales to get extra support in ful­
filling corporate accounts. "They are 
taking an increasing share of Sun's 
business," he notes. 

A willingness to work closely with 
partners is something chat sets Sun 
apart from its competitors, says Klavs 
Skjerbek, marketing and sales manager 
for the CASE systems division of Corr-­
purer Resources International A/S, a 
Copenhagen-based software house. In 
getting ready to commercialize the 
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integrated set of CASE cools it devel­
oped for the European Space Agency, 
CRI has been talking to Sun about Sun 
helping CRI market the product in the 
United Stares, since CRI has no pres­
ence there. The fact char CRI is 50% 
owned by IBM further demonstrates 
chat Sun is open-minded, Skjerbek 
says. "I mean, they could say, 'Why 
should we work with you?'" 

European vendor to begin making 
SPARC-based systems. It decided in 
September to end most of its Sun­
compatible busi ness. "The systems 
we've been sell ing are almost competi­
tive co [the IPX] systems, and with 
recent pricing policy from Sun, we 
can't get into the market with the 
margins we need to stay in business," 
says an AFE executive who wished to 
remain anonymous. 

margin to play with ; you can do 
more things," says the AFE manager. 

"Of course we're upset and disap­
pointed; we thought it was a business 
opportunity, bur it hasn't worked 
our," he adds. "In fact, it seems Sun is 
kill ing off the clone market, because 
they themselves are so aggressive with 
product." Sun, of course, denies any 
such intent. 

Suffering SPARCalikes 
For vendors of SPARC-based sys­

tems in Europe, the question of when 
and how to work with Sun is cri t ical. 
Some SP ARCalike vendors chat have 
tried to compete based largely on 
price have fai led entirely. Ochers, 
which either aim their clones at non­
Sun markers or provide services and 
systems not available from Sun, seem 
to be faring much better. 

AFE is refocusing its co re business 
on making an industrialized version 
of its Sun-compatible for its own 
graphics software. I t will also contin­
ue to sell graphics accelerators and 
graphics boards and motherboards 
fo r the Sun SPARCstation for 
OEMs. "We had hoped to focus on 
graphics, bur now Sun has put the 
GX graphics accelerator directly onto 
the IPX, which makes it even more 
difficult for us to differentiate. Still, 
with industr ial p roducts, there 's mo re 

Christopher Dawes, managing di rec­
tor for U.K.-based M icroMuse Ltd., is 
more adamant. "You cannot sell 
SPARC clones in to the Sun marker on 
a price basis. You have to go into new 
markers where SPARCs aren' t already 
enjoying a high penetration ." Micro­
Muse makes and sells the Muse/ix 
2000, a SPARCalike clone char is 
based on the SPARC system manufac­
turing ki t from O pus Systems. 

In the educational market in the 
U nited Kingdom, fo r instance, Sun's 
own pricing is so good, "we've got 

A recent p rice-wars victim was AFE 
Computers Ltd., which was the first 

S 
olbourne Com­

puter Systems 

Inc. may be the 

leading SPARC­

system maker after Sun 

Microsystems Inc. in the 

United States, but in Eu­

rope it lags far behind Fu-

jitsu Ltd. -owned ICL 

Ltd . in terms of 

market share 

iOLBOURNE and recog-

~UROPE: nition. 

'- LONG ROAD The 

'-HEAD bulk of Sol -

bourne Comput­

er Europe users are 

British , with 48% of Sol­

bourne Europe 1990 unit 

sales coming from the 

United Kingdom, accord­

ing to Dataquest Europe 

S.A. , Paris. Germany ac­

counts for 25%, followed 

distantly by France, with 

6%. It has virtually no 

sales in Italy or Spain; 

the rest of its sales are 

spread mostly throughout 

Scand inavia and other 

northern European coun­

tries, says Dataquest. 

Although no exact 

numbers are available , 

Dataquest says Sol­

bourne sold only half as 

many units as ICL in 

1990 and was bested by 

even U.K. SPARC- alike 

maker MicroMuse. 

One of Solbourne 's 

most prominent users , 

the British Broadcasting 

Corp .'s research divi­

sion , chose its two Se­

ries 5/604 multiprocessor 

servers about two years 

ago , in part , because 

Sun did not yet have 

multiprocessing sorted 

out, says Steven Dancer, 

BBC research engineer. 

The BBC was already a 

Sun user and , he says , 

"I'm not sure we wouldn 't 

have gone to Sun if they 

had had it [multiprocess­

ing] together." 

But Solbourne, which 

had not then been long 

established in the United 

Kingdom, was looking for 

a well-known U.K. user 

and gave the BBC a 

deal. "It was price-perfor­

mance , really ," says 

Dancer. "The two [servers] 

together were about 100 

times more powerful than 

one of our [Digital Equip­

ment Corp.] MicroVAX 

lls ." The servers are 

used primarily for the 

BBC's image-processing 

research into new high­

definition television 

(HDTV) systems. 

Greater power than its 

traditional 386-based 

systems was also why 

the London-based Royal 

Commission for Historic 

Monuments chose a Sol ­

bourne 800 as the cen­

tral server for its Oracle 

database. The database 

will catalog and curate 
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the commission 's 6 mi l­

lion to 7 million historic 

photographs, says oper­

ations manager Chris 

Watkins , and eventually 

the commission hopes 

the SPARC architecture 

will allow them to add 

the photographs them ­

selves alongside the tex­

tual data. 

"It's our first inkling of 

SPARC machines here," 

Watkins says , "but when 

we put the tender [RFP] 

out , the Solbourne ma­

chine outperformed the 

rest. " It was the only 

SPARC machine in the 

competition , however. 

And despite the BBC 

management's trepidation 

at choosing the unknown 

Solbourne, it now seems 

to think it was the right de­

cision , says Dancer. In 

fact, the BBC has ordered 

a second Solbourne 

S4000 workstation . 
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more [Suns) coming in the door all 
the time," says Daphne Tregear, sys­
tem manager for the University of 
Manchester's Department of Com­
puter Science. 

"We must have one of everything 
Sun has ever shipped to Europe, 
except the Sun 2s," she quips. "We 
can get an ELC server for 3,000 
[pounds] ($5 ,300 U.S.). Also, they 
bundle in a lot of stuff for free that we 
need for computer science students, 
such as a C compiler, debuggers and 
other tools to make life easy. " 

As yet, Tregear's department hasn ' t 
bought any non-Sun SPARC sys­
tems. "We would, but when you've 
got 320 Suns, you've really got things 
so well set up that buying another 
bunch of Suns is less painful than 
buying anything else. We're always 
getting companies coming along and 
setting up their equipment for us to 
have a look, but no one here has bit­
ten the cherry." 

In Search of Value-Added 
The difficulty in selling low-end 

SPARCalikes directly against Sun on a 
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RISC Workstation Shipments, Europe 1990 

15% 
MIPS 

14% 
IBM/ 
Power 

price basis could ease over time, says 
Benson. "I think the market is there 
for clones, but it may be well into 
1992 before they start winning confi­
dence from the Sun user base." 

In the meantime, companies like 
MicroMuse, ICL Ltd ., Star Technolo­
gies Inc., FPS Computing (now part 

By Processor 

HP/PRISM, 
Motorola 88000 
and Others 

2% 

Source: Dataquest Europe S.A. 

of Cray Research Inc.), Toshiba Corp. 
and Solbourne Computer Europe, are 
ei ther expanding the SPARC market­
place into application areas not being 
addressed by Sun or winning over Sun 
users with SPARC-based systems that 
fo into market niches not covered by 
Sun's own product line. 

Only one worldwide support team 
knows your system inside 



For instance, says Dawes, SPARC­
alikes can be sold on price more suc­
cessfully into the UNIX PC market 
than into the Sun workstation market. 
T his is partly because Sun is not con­
centrating on that market, but more 
importantly because the real price 
advantage to SPARCalikes is vis-a-vis 
UNIX PCs, not Sun workstations. 

H e explains that commercially avail­
able UNIX PC operating system soft­
ware, such as the Santa Cruz Opera­
tion Inc.' s Open Desktop or Interac­
tive Systems Corp.'s Workstation 
Developer, cost up to £2000 (approxi­
mately $3,500 U.S.). MicroMuse's 
Muse/ix systems include the X Win­
dow System, Motif and Open Look 
and the operating system for between 
£5,000 and £6,000 ($8,800 to 
$10,600 U.S.). In choosing instead a 
UNIX PC platform, Dawes notes, 
"Once you take £2,000 off for the 
operating system, that leaves £3,000 
to £4,000 ($5,300 to $7,000 U.S.) for 
a PC, and you don't get a high-level 
UNIX PC for £3,000 to £4,000." 

As a result, he says, between 50% 
and 60% of the SPARCalike systems 
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MicroMuse has sold have been for 
customers wanting UNIX PCs, in 
what is quite an easy sale. "This 
month we're shipping in excess of 30 
boxes and that gives us a good per­
centage of the U.K. SPARC market, 
maybe more than 1 %," he says. 
MicroMuse expects to realize revenues 
of about $2 million in 199 l and 
probably between $5 million to $6 
million in 1992, says Dawes. 

ICL, too, has been operating in sys­
tem performance and vertical market 
areas different from those of Sun, says 
Peter Stuart, vice president of business 
development for the mid-range sys­
tems division. "Where Sun is most 
successful is where the customer needs 
a high-performance desktop worksta­
tion connected into UNIX file servers. 
That's the profile of Sun's mainstream 
business. Our business is much more 
using SPARC-based servers as an inte­
grator in the enterprise between a vari­
ety of DOS PCs and traditional corpo­
rate mainframe systems, be they ICL, 
Unisys [Corp.] or Siemens," he says. 

Until September, when Sun intro­
duced its new 600MP multiprocessing 

and out. 

SPARCservers, ICL's SPARC-based 
DRS 6000 server line had occupied a 
part of the performance spectrum not 
covered by Sun. In fact, in anticipa­
tion of delays in getting the 600MP to 

market, Sun had signed a co-market­
ing agreement with ICL for the DRS 
6000 Model 65, which was targeted 
mainly at the commercial market. 
With the arrival of the 600MP, the 
relationship has changed somewhat, 
resulting in a deemphasizing of the 
agreement. 

"Certainly the emphasis a year ago 
was that we had a product, the DRS 
Model 65, that filled a hole Sun had 
in its product range. [With the mar­
keting agreement], the amount of 
business we could do was small. We 
were compensating for a hole in their 
product range, and we understood 
[the agreement] as such," says Stuart. 

Now, the differentiation from Sun 
involves ICL's use of UNIX System 
V.4 and its vertical-market expertise. 
"The 600MPs are implementations of 
SunOS," says Stuart. "When they get to 

SV.4 early next year, only then will they 
be where we were a few months ago. 

It's no surprise that Sun"' has the best support team in the 
RISC/ UNIX®world. 

What's more, we're :::Jll.3:D~~.JtJ]..:}illQ.~.rrilli>JID--~ 
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ICL Lid . 
1 High St. 
Putney, London, SW15 15W 
United Kingdom 

Sun Microsystems 
Europe Inc . 
Bagshot Manor 
Green Lane 

Circle 131 

MicroMuse Lid . 

Bagshot, Surrey, GU19 5NL 
United Kingdom 
Circle 136 

Unit 1 L, Chelsea Reach 
79-89 Lots Road 
London, SW10 ORN 
United Kingdom 

Star Technologies Inc . 
European Operations 
44 Walnut Tree Road 
Shepperton Circle 132 

Opus Systems 
Middlesex, TW17 OSA 
United Kingdom 

329 North Bernardo 
Mountain View, CA 94043 
U.S.A. 

Circle 137 

Tadpole Technology pie 
Cambridge Science Park 
Milton Road 

(Contact U.S. headquarters 
for European distributors) 
Circle 133 Cambridge, CB4 4WO 

United Kingdom 
ROI Computer Corp . 
Stollenweg 2 

Circle 138 

AFE Computers Ltd . 
AFE House 
Anchorage Road 

7080 Aalen 1 
Germany 
Circle 134 

Toshiba Corp . 
1-1-1 Shibaura 
Minato-Ku 

Sutton, Coldfield , B74 2PG 
United Kingdom 
Circle 129 

Solbourne Computer Europe 
Kembrey Park 

Tokyo 105, Japan 
Circle 139 

Swindon, SN2 6BL TriGem Computers (UK) Lid . 
69 Buckingham Ave. Cray Research 

FPS Computing Division 
P.O. Box 23489 
Portland , OR 97223 
U.S.A. 
Circle 130 

Un ited Kingdom 
Circle 135 

ICL's established presence in certain 
vertical industries, such as local and 
central government (largely in the 
United Kingdom), utilities and retail, 
will continue to lend a complementary 
sheen ro an otherwise more competi­
tive relationship. Says Sun's Lovell, 
"We have a good relationship with 
ICL. .. they are present in some mar­
ketplaces we're not strong in, although 
a number of their products have capa­
bilities that replicate Sun equipment, 
so the complementary nature of the 
relationship is in markers." 

Room At The Top 
The high-end SPARC-based systems 

from FPS Computing and Star Tech­
nologies are sold into traditional Sun 
enclaves, such as universities and 
R&D organizations. However, their 
performance levels are such that they 
do nor compete directly. 

Both FPS and Star still have active 
joint-marketing agreements with Sun. 
"If you look at the spectrum, we're at 
the high end beyond, where the 
SPARC compute-server line ends, 
based on raw scalar performance," says 
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Slough Trading Estate 
Slough, Berkshire SL 1 4PN 
United Kingdom 
Circle 140 

Thomas Hillman, the newly appoint­
ed managing director of international 
operations for Sterling, VA-based Star. 
"We compete with Convex Computer 
Corp., IBM, DEC and FPS." 

Star is trying to leverage that joint 
marketing agreement by establishing a 
nerwork of distributors in Europe rhar 
can support scientific computing and 
its Star 910 VP nerwork server. "We're 
focusing on the United Kingdom, Ger­
many and France because we believe 
those are the strongest three countries 
for scientific and engineering computa­
tional markers," says Hillman. Ar press 
rime, Star expected to announce a dis­
tributor in Germany in November. In 
France, its products are available 
through its own offices in Paris. 

Emerging areas where Star expects to 
establish disrriburorships include Scan­
dinavia and Italy and/or Spain. Marker 
growth in Scandinavia, says Hillman, 
is being driven by the petroleum 
industry, for which Star's 910VP is 
well suited. He says the 910 is specifi­
cally optimized for applications like 
computational fluid dynamics, seismic 
processing, computational chemistry 
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and signal and image processing. 
Since Sun has yet to provide 

SPARC-based notebook or laprop 
computers, Toshiba, Tadpole Tech­
nolgy pie and others are left to pursue 
that marker niche. Indeed, Sun has a 
good relationship with such compa­
nies, says Houston, of Sun U.K., 
because it sees their products as com­
plementary to its own. 

In Europe, says Benson, laptops 
from RDI Computer Corp. and 
TriGem Computers (UK) Ltd. have 
not been selling well. "There have 
been a lot of complaints about the 
hard disk, that you can only run a 
stripped down version of the operat­
ing system and that the screen qualiry 
is nor so good," she says. Ir should be 
noted that RDI has amended these 
problems with recent additions to its 
product lines. 

Toshiba's new SPARC laptop is said 
to be a better qualiry unit, bur it 
won' t be available in Europe until 
some rime this quarter. When it does 
ship, MicroMuse intends to marker 
and support it, says Dawes. 

Providing SPARC-based systems 
that fall outside the Sun performance 
spectrum is the easiest way to succeed 
in the Sun marker. Short of that, 
companies can protect their profit 
margins with custom services such as 
those provided by BIM and Micro­
Muse. "When we define the cus­
tomer's problem in terms of items of 
hardware and sofrware, they have a 
much greater incentive to buy the 
product from us because it's nor a 
product readily available in commodi­
ry-level format, " says Dawes. 

Bur whether it be Sun or otherwise, 
everyone seems heartened by the 
fortunes of SPARC in Europe. As ICL's 
Stuart puts it, "Sun, in fact, has a com­
mon interest with ICL"-not to men­
tion all of the SPARC-based system 
vendors-"in ensuring that the customer 
chooses SPARC-based systems. Once 
we've won that battle, we can decide 
which company gets the business." -<> 

Marsha W. Johnston is a Paris­
based freelance writer specializing in 
information technology. 



NEW 
PRODUCTS 

New and Improved 
QIC Drives 

Wangtek has unveiled the 9200 
Series. The 9200 streaming-cartridge 
tape drive stores up to 2.15 GB of data 
without data compression. The 9200C 
tape drive provides hardware data 
compression for capacities of 4.3 GB 
or more. 

The drives are 5 1/4-inch form fac­
tor and offer features such as Auto 
Throttle, which permits the host to 
automatically adjust transfer rates from 
440 to 600 KB/s for the 9200, and 
800 to 1,200 KB/s for the 9200C for 
optimum performance. Another fea­
ture, SoftLoad, is an automatic car­
tridge-loading system. The Quick File 
Access feature provides a rapid means 
of accessing any file on a tape in two 
minutes or less. 

In both models, the drive-interface 
switch is selectable to either SCSI 1 or 
2, with a differential driver option. 
The products offer a burst-transfer rate 
of 4.8 MB/s and a MTBF rating of 
greater than 80,000 power-on hours at 
10% cape motion. 

The 9200 lists for $700 in OEM 
quantities; the 9200C for $900 in 
OEM quantities. 

Wangtek 
41 Moreland Road 
Simi Valley, CA 93065 
Circle 141 

Nikon Film Scanner 
Nikon has announced availability of 

its next-generation 35mm film scanner, 
the LS-35 lOAF, for desktop computers 
and workstations. This updated film 
scanner reads color or monochrome 
35mm film positives and negatives, 
and also includes such user-requested 
features as Autofocus, SCSI or GPIB 
interface, optional 12-bit processing 

Zephyr Takes Multiprocessor Wing 
A deskside massively paral­

lel computing attached pro­
cessor has been introduced 
for Suns and SPARCalikes. 

Called the Zephyr, the 
product is a low-end version 
of the company 's Data 
Transport Computer. The 
two models of the product 
each measure 8 inches 
wide, 23 inches deep and 29 
inches tall . The Zephyr 4 
contains 4,096 processing 
elements; the Zephyr 8 con­
tains 8,192. The machines 
are used for volumetric ren­
dering and other tasks that 
require the modeling of large 
samples in 30. 

Performing such tasks, the 
Model 8 is capable of com­
puting speeds in excess of 
700 million operations per 

second. The company says the device has applications in medical imaging, 
signal processing, molecular biology and anything else requiring 30 sample 
modeling. Pricing on the Model 4 is $85 ,000; the Model 8 is $150,000. 

Wavetracer Inc. 
289 Great Road 
Acton , MA 01720 
Circle 147 

and a free-rotation slide mount. 
The 3500 scanner converts analog 

data to digital while reading 256 gra­
dations each of red, green and blue in 
24-bit code to reproduce more than 
16.7 million colors. Nikon will contin­
ue to bundle the customer's choice of 
PhotoShop or ColorStudio software 
for the Mac and PhotoStyler for IBM 
PC and compatibles. 

List price is $8,995. 
Nikon Inc. 
Walt Whitman Road 
Melville, NY 11747-3064 
Circle 142 

Colormaster Printer 
CalComp has introduced the Color­

Master Plus family of color-thermal­
transfer printers aimed at the business­
presentation graphics, publishing, graph­
ic arts and CAD markets. The printers 
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come in two models: Model 6603, 
which prints 8 l /2-by-11-inch letter size, 
and Model 6613, which prints both let­
ter size and 11-by-17-inch tabloid size. 

The PostScript version outputs from 
Mac, IBM and compatible PCs, and 
UNIX workstations, and prints in 
Panrone-approved color simulations. 
This version comes standard with 
RS232C serial, Centronics parallel, 
AppleTalk and SCSI interfaces. 

Suggested retail prices: 6603PS is 
$6,995 and the 6613PS is $9,995; both 
include a one-year on-site warranty. 

CalComp 
P.O. Box 3250 
Anaheim, CA 92803 
Circle 143 

Hyperspace 
Shuttle Blasts Off 

Ricoh's File Products division has 
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SPARCalikes: Opportunity is Not Enough 

lCalikes: The Emerging Marker 

Sun-Compatible Workstations 

SUNEXPERTMagazine, the leading publication for the Sun 

d Sun-compatible market, announces SPARCalikes: 

he Emerging Market for Sun-Compatible Workstations. 

his is the most comprehensive market report about the 

:ARC-based workstation market. 

he report covers both the marketing and technological 

i sues driving the market for desktop SPARC-based 

stems. This is not a product catalog. We provide strategic 

aluations of each company's market strategy. 

he report: • Provides comprehensive overviews of 
nearly 25 SPARCalike vendors including: 

target markets existing and proposed 
channels of distribution service and 
support infrastructure pricing plans 

• Reviews standards - who's setting them 
and why 

• Examines the various chip, board and 
software products that are enabling the 
SPARCalike marketplace 

• Provides an overview of SPARC rivals 
• Predicts who the next generation of 

players will be and what tomorrow's 
SPARCalikes will look like 

·o· ............................................................ . 

rder Form 
There's more to SPARC than technology! 
This valuable report will help you d issect 
and debunk the plans of Sun and 
SPARCalike vendors. 

1 Please send me __ (indicate quanriry) SPARCalikes: The Emerging Market for 
Sun Compatible Workstations market reporr(s) for $195 each.* 

A check (payable to SunExperr) for $ ___ is enclosed. 

Please send an invoice for$ ____ . Refer to Purchase Order number ___ _ 

*Please add $1 0(U.S.)/$20(Inrernational) for shipping and handling. 

Send check and order form co: 

SUN EXPERT Magazine 

1330 Beacon Street 
Brook.line, MA 02146 

or fax your order to (61 7) 739-7003. 

~UNEXPERT 
M ag a z i ne 

N I NDEPENDENT FORUM FOR OPE N S YST EMS 

330 Bea c o n S rr ee r S uir e 220 , B roo kl in e MA 02 146 
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announced the HyperSpace Shuccle, a 
3.25-GB, plug-and-play compact desk­
top library. The library uses five 5 1/4-
inch, 650-MB, ISO-standard rewritable 
optical cartridges. le has been designed 
co function as near-line storage for net­
worked workgroup environments, oper­
ating in conjunction with primary stor­
age devices . Where fast retrieval is 
required, it can also serve as a backup 
device while unattended, or provide sys­
cemwide backup with available third­
party backup software solutions. 

The library will be available for Nee­
Ware 386, Sun, DOS 5.0 and Windows 
3.0 workgroup environments. The unit 
will be sold as a turnkey solution. Pric­
ing for these versions is as follows: Net­
Ware 386 , $8 ,990; SunOS, $8,990; 
DOS 5.0 and Windows, $7,990. 

Ricoh Corp. 
File Produces Division 
5150 El Camino Real, See. C-20 
Los Altos, CA 94022 
Circle 144 

It's UNIX Magic 
Magic Software Enterprises has 

int roduced a UNIX version of its 

NEW PRODUCTS 

Magic family of application develop­
ment cools. The UNIX System V ver­
sion supports simultaneous applica­
tion development for mulciuser instal­
lations-especially useful co program­
mers in workgro up situations. T h is 
version, Magic II for UNIX, is fu lly 
compatible with Magic for DOS. 

Magic's family of "codeless" front-end 
application cools create a visual, menu­
and table-driven development environ­
ment aimed at developers who want co 
speed up development time in creating 
turnkey systems. Because applications 
are described rather than coded, Mag­
ic's design cycle enables users co move 
quickly from prototyping co execution, 
with no interim coding, debugging and 
compil ing. Once created, Magic appli­
cations can be ported transparencly 
across a variety of software and hard­
ware platfo rms, including DOS and 
OS/2. Users may also access database 
fi les residing anywhere o n a LAN, 
WAN or standalone system. 

Platforms supported include SCO 
386 UNIX System V Release 3.2, as 
well as versions fo r the Sun SPARCsca­
c ion, IBM RS/6 000 , HP 9 000 

300/400 and 700/800 Series, and och­
ers . Users can choose from GUis such 
as Xl 1, Motif and Open Look. In 
add ition co running under UNIX, 
Magic operates under the Novell Nec­
Ware, Microsoft LAN Manager and 
Banyan Vines network operating sys­
tems. The product also supports the 
TCP/IP and NFS protocols. 

Run-time pricing for SPARCscacions 
scares at $1,500. 

Magic Software Enterprises Inc. 
1200 Main Sc. 
Irvine, CA 92714 
Circle 145 

Three New Thermals 
T hree thermal printers capable of 

producing high-quality color images 
from a varie ty of digital or video 
sources have been introduced by East­
man Kodak. 

T he Kodak XLT7720 digital contin­
uous-cone printer, the S6600 thermal 
printer, and the P6600 thermal printer 
produce photographic-quality images 
o n paper, tra nsparencies and ocher 
media. The high-quality output seems 
from the printer's abili ty co produce 

Sun Storage Devices 
- Hard Drives - Tape Drives -

- Custom Combinations -

Mc14C>r® &5' Seagate 
EXABYTE 

Expand ◄ 
the Sun ~ 

Internal Kits 
MB-msec 
213-15 
340-13 
426-14 

$729 
$1329 
$1429 

External Combo 
676/2.5 $4200 
1.2/2.5 $4900 
676/150 $2595 
1.2/150 $3295 

External Kits 
MB-msec 
340-13 
676-16 
1020-13 
1500-13 

$1499 
$1899 
$2899 
$3499 

Exabyte External 
Tape Drives 

2.5GB $2499 
5.0GB $3600 

(J (800) 543-6098 
Data Storage Marketing, Inc. 
5718 Central Avenue - Boulder, CO 80301 

Circle No. 18 on Inquiry Card 

Aurora offers new expansion 
options for SPARC workstations. ◄ 

◄ FD350 (3.5") and FD525 (5.25") SCSI ◄ 
Floppy subsystems offer local storage 

and allow easy :C data sharing. ◄ ■i ... _,_...., 

◄ 
The SBox™ expansion chassis allows 

new system configurations by 

providing 4 new SBus slots and r oom 

for 2 SCSI mass storage devices . 

When you think expansion­

think Aurora . 

AURORA 
TE C HNO L O GIES 

Circle No. 9 on Inquiry Card 
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more than 16. 7 million colors and 
256 shades of gray. 

This Kodak 6600 series of printers 
accepts NTSC and RGB video and 
digital signals, making them compati­
ble with a variety of image sources 
including video cameras, VCRs, opti­
cal disk systems, scanners, image-anal­
ysis systems and more. 

Lise price is $4,300 each. 
Eastman Kodak Co. 
343 Stace Sr. 
Rochester, NY 14650 
Circle 146 

Fast Disk Subsystem 
A high-speed, high-capacity 3 1/2-

inch SCSI disk drive subsystem for 
Suns and SPARCalikes has been intro­
duced by Acropolis Systems. 

Called the ASI-3S-1004, the subsys­
tem incorporates an IBM disk drive 
that features a formatted capacity of 
1.004 GB. It has an average access 
time of 9.8 ms. Track-to-track seek 
time is 0.6 ms. 

The company says that the ASI-3S-
1004's drive spins at 4,316 rpm, which 
reduces latency to 6.95 ms and trans-

NEW PRODUCTS 

fers 5 MB/s. Ir uses two head elements 
per disk: one for write operations and 
the second for read. 

Acropolis Systems Inc. 
1638 Centre Pointe Drive 
Milpitas, CA 95035 
Circle 148 

Multinetwork Printer 
QMS has introduced a 17-ppm, 600-

dpi printer that the company says is 
optimized for UNIX-oriented networks. 

The QMS-PS 1700 connects 
directly to Ethernet or token-ring 
networks with optional interface 
cords. The Ethernet connection sup­
ports either DECnet, TCP/IP, Net­
Ware or ErherTalk. Up to four simul­
taneously active interfaces include 

standard RS232C, Centronics parallel 
and LocalTalk. 

Based on an Intel i960 processor, the 
printer comes with 8 MB of RAM 
(expandable up to 16 MB). Ir uses the 
17-ppm Canon NX printer engine, 
with a 100-sheet input capacity and 
50,000-page-per-month duty cycle. The 
printer also supports lecter- and legal­
sized paper, as well as envelopes, trans­
parencies and label stock. 

Q MS Inc. 
One Magnum Pass 
P.O. Box 81250 
Mobile, AL 36689-1250 
Circle 149 

Modula-2 Library 
Odegard Labs has introduced a 

module library for users of Sun's Mod­
ula-2 compiler. 

Called the Modula Collection, the 
library contains modules supporting of 
streams; multiprogramming (includ­
ing lightweight processes); networking 
and abstract data types such as bags, 
sets, stacks, queues, sequences; and 
dictionaries. 

The collection runs under SunOS 

SUNEXPERT 
UPCOMING 
EDITORIAL HIGHLIGHTS 
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Magazine 
AN INDEPENDENT FORUM FOR OPEN SYSTEMS 

JOIN A 
WINNING 
TEAM 
SUNEXPERT Magazine will be your 
window into the Sun community. With 
its fact-filled features, complete product 
surveys and authoritative columns, 
SUNEXPERT's editorial team gives you 
a comprehensive source of information 
about the Sun Microsystems Inc. 
market. 

APRIL 
The State of SPARC 
Multiprocessors: From Chips to Servers 
Chip Vendor Profiles 
Whither SCD 2.0 and SPARC International 

MAY 
GUI Standards 
Interface Toolkits 
Motif vs. Open Look 
X Protocol Update 

JUNE 
Optical Disks 
Rewritable Drives 
CD-ROM and Software Distribution 
Survey of Optical Disk Vendors 

JULY 
Suns in CAD/CAM 
What's New Under the Sun: 

Best of the New SPARC CAD Offerings 
3D Extensions 
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4.1. 1 and req UJres Sun's Modula-2 
v2.3 and 3 MB of available disk space. 
Pricing for a one-co-three-user license 
is $2,000; additional users can be 
added for $500 each. 

Odegard Labs Inc. 
100 Bush St., Ste. 625 
San Francisco, CA 94104 
Circle 150 

introduced by Storage Dimensions. 
The product runs on a SPARCstation 

and prepares a drive in as little as 10 min­
utes. The product also provides on-going 
management of SCSI drives via screen 
icons and object-oriented diagnostics. 

Graphical 
Package for 4GL 

A business-graphics package for the 
Uniface 4GL has been announced by 
Uniface. 

The Grafsman option gives users of 
the company's popular fourth-genera­
tion language (which runs on cop of 
such RDBMSes as Sybase, Oracle, 
Ingres, lnformix, Rdb and RBASE) 
additional display facilities. Developed 
by the Wichita, KS-based Softtek 
International Inc., the product can be 
used to display data from multiple 
DBMS in a graphical format onscreen 
or in printed form. 

style and placement of every element 
in the graph. Any number of tem­
plates can be combined, mixing pie, 
bar and line charts with a single dis­
play. It supports a range of output 
devices, including bit-mapped dis­
plays, dot-matrix and laser printers, 
plotters and film recorders. Pricing 
ranges from $325 co $32,000 based on 
configuration. 

SpeedStor monitors SCSI devices and 
a dynamic status panel pops open co 
warn of any potential problems. The 
product's partition manager lets users 
custom partition any hard drive, while 
its filesystem management and protec­
tion features allow users co create, check, 
locate, mount and unmount filesystems. 
A built-in warning feature alerts users if 
a newly created filesystem will affect 
existing files. Pricing is $149.95 per 
node and $499.95 per domain. 

Storage D imensions 
2145 Hamilton Ave. 
San Jose, CA 95125 
Circle 152 

Uniface Corp. 
1420 Harbor Bay Parkway, Ste. 140 
Alameda, CA 94501 
Circle 151 

SCSI 
Digital Audio 
Interface for Suns 

The company says that Grafsman 
allows the user to design a chart tem­
plate with control over the size, color, 

Installation Software 
SpeedScor, a program that automates 

the process of installing generic SCSI 
hard drives on SPARCstations, has been 

Ariel has introduced a self-con­
tained digital audio interface unit 
that brings recording-studio-quality 
sound co Sun systems. 

Expand the power of your LAN ... 

PPP - The wide area extension to your TCP/IP network. 
PPP - Telecommute in style with demand dial, auto disconnect, packet filtering, 
inbound and outbound call support, and modem sharing with other applications. 

Our business is customer support. It just so happens that we also sell high quality 
wide area communication solutions. 

"I use Morning Star PPP to connect my business to the Internet. 
The package supports a large number of configurations, and is 

ideal for many IP connectivity applications. And best of all, 
Morning Star support is spectacular." - Marshall T. Rose 

X.25/DDN - Additional wide area TCP/IP support is available with Morning Star's 
serial port and high-speed Snaplink X.25 products. Tomorrow's communication 
00

;;;.:;;;•;; Star Technologies f 
1760 Zollinger Road • Columbus, Ohio 43221 

614 451 1883 • 800 558 7827 • Marketing@MorningStar.Com 
Morning Star X.25, PPP and Snaplink™ are available on other UNIX™ platforms. 
Snaplink is a registered trademark of Morning Star Technologies, Inc. UNIX is a 
registered trademark of UNIX System Laboratories. 

Circle No. 33 on Inquiry Card 

Sync 
Ports 

A urora offers intelligent, high 
speed synchronous ports 

for the SBus which support a 
variety of synchronous protocols. 

Multiport Models:™ 
8OOS+ 8 Sync/Async Ports 
4OOS+ 4 Sync/Async Ports 

Call for information on software packages: 

• SNA3270 -Full 3270 Emulation 
• X.25 -Full 1984 CCITT X.25 

• Internet Router -Point to Point Comm. 

• RJE - IBM Remote Job Entry 
• SunNet Manager to et View Interface 

AURORA 
TICHNOLOGII S 
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rate is selectable from 5 kHz to 96 
kHz, and it comes standard with 
tracking input filters to prevent alias­
ing. In addition, the company says 
that ProPort has continuous gain con­
tro ls to ensure optimum dynamic 
range for signals of any amplitude. It 
can also function as a general-purpose 
data-acquisition instrument. 

Called the ProPort Model 656, the 
product links to a Sun or SPARCalike 
to provide analog audio. Its sample 

ProPort provides two channels of 
20-bit, eight-times-oversample digi­
tal-to-analog conversation. The out­
put stage of each channel accepts a 

Books That Help People Get More 
Out of Computers 

Learning GNU Emacs 
By Deb Cameron & Bill Rosenblatt 
442 pages, ISBN 0-937175-84-6, $27.95 

This book is an introduction to the GNU Emacs 
editor, one of the most widely used and powerful 
editors available under UNIX. It provides a solid 
introduction to basic editing. a look at several 
important "editing modes'' (special Emacs features 
for editing specific types of documents), and a brief 
introduction to customization and Emacs LISP 
programming. The book is aimed at new Emacs 
users, whether or not they are programmers. 

Power Programming with RPC 
By John Bloomer 
500 pages (estimated}, ISBN 0-937175-77-3, $29.95 
(estimated) 

RPC, or remote procedure calling, is the ability to 
distribute the execution of functions on remote 
computers. Written from a programmer's 
perspective, this book shows what you can do with 
RPC and presents a framework for learning it. 

~ 
GNU Emacs 

Essential System Administration 
By JEleen Frisch 
466 pages, ISBN 0-937175-80-3, $29.95 

Esse111ial System Administration provides a 
compact, manageable introduction to the tasks 
faced by everyone responsible for a UNIX 
system. This guide is for those who use a 
stand-alone UNIX system, those who routinely 
provide administrative support for a larger 
shared system, or those who want an 
understanding of bas ic administrative functions. 
on all major versions of UNIX. 

Programmer's Supplement for 
Release 5 of the X Window 
System, Version 11 
By David Flanagan 
390 pages, ISBN 0-937175-86-2, $29.95 

For programmers who are familiar with Release 
4 of the X Window System and want to know 
how to use the new features of Release 5. This 
book is an update for owners of Volumes 1, 2, 
4, and 5 of the X Window System Series, and 
provides complete tutorial and reference 
information to all new Xlib and Xt toolkit 
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16-bit word from the host system and 
uses a digital LSI interpolating filter 
to unsample by a factor of eight. 
Pricing begins at $1,585. 

Ariel Corp. 
433 River Road 
Highland Park, NJ 08904 
Circle 153 

SoftPC 2.1 
Insignia Solutions has introduced ver­

sion 2.1 of its SoftPC package for Suns. 
SoftPC lets the user emulate a 

PC/ AT running an Intel 80286 CPU 
and an 80287 math coprocessor. The 
2.1 upgrade also adds an IBM-com­
patible VGA BIOS. This gives users 
access to the display modes, resolu­
tions and attributes of the IBM Col­
or/VGA and IBM Color Display. The 
VGA, CGA and EGA Hercu les 
adapters are supported on both color 
and monochrome Sun monitors. 

SofrPC runs as a window on a Sun 
screen, while the rest of the system 
continues to run SunOS applications. 
Multiple SofrPCs can run concur­
rently. Pricing begins at $695. 

Insignia Solutions Inc. 
6 Campanelli Drive 
Andover, MA O 1810 
Circle 154 

Tek RGB Printer 
Tektronix has announced a 300-dpi 

thermal wax-transfer, color-screen 
printer. 

The RGB III can manage several 
papers sizes, including A, legal, A4 and 
A4 Special. It provides users two dif­
ferent palettes of 4,096 colors each: 
one for standard output and one for 
optimized color adjustment. 

The RGB III links to its host via a 
fiber-optic cable and can capture and 
print a screen image in 43 seconds. 
Base configuration is 2 MB of memo-



ry and on e video adapter. Pricing 
begins at $7,800. 

Tektronix Inc. 
Graphics Printing and Imaging 
MS 63-630 
P.O. Box 1000 
Wilsonville, OR 97070 
Circle 155 

PCs Into X-terminals 
A package th a t turns Inte l 

286/386/486 PCs into X-terminals 
has been int roduced by Age Logic. 

XoftWare fo r D OS turns a PC 
equipped with a high-resolution video 
adapter-such as the Hercules MDGA, 
EGA, VGA, SuperVGA and so on­
into a an X-terminal. T he company says 
that XoftWare is fully functional under 
DOS 5.0. 

XoftWare is the former Xs ight 
from Lo cus Co mp uter. Age pur­
chased Xsight and has reiss ued it 
with several enhancements. XoftWare 
h as a hot-key fac il ity that all ows 
users to switch back and forth from 
the X Window System and MS Win­
dows by clicking on icons. Xoftware 
is priced at $3 9 5. Bu nd led with 
TCP/IP software, it is $465. 

Age Logic Inc. 
9985 Pacifi c H eights Blvd. 
Ste. 200 
San Diego, CA 92121 
Circle 156 

VME Frame Buffer 
A high-capacity frame buffer that 

competes with ro tating media has 
been introduced by Viewgraphics . 

The Viewstore is a 9U by 400mm 
VME board that can hold up to 384 
MB of 24-bit true-co lor image data. 
The company says that this provides 
enough on -board st orage for one 
10,000-by- l 0 ,000-pixel true-color 
RGB image, or 72 H DTV images or 

Configuration 

The right configuration can mean the difference between 
a good experience ... and a bad one. 

If the right configuration is important to you, call us, the computer rental specialists. 

/A 
AMERICAN 

a COMPUTER 
•• RENTAL, INC. 

We Rent Computers. Period. 

A Authori zed 
"Y Rental J!!:!!! J Company 

800-672-7368 
2721 Prosperity Avenue Fairfax, Virginia 22031 
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372 standard TV images. This pro­
vides up to 12 seconds of video stor­
age, which means the board is compet­
itive with some disk-based digital TV 
storage techniques. 

The company says chat the View­
store is meant for applications in 
HDTV, multimedia, virtual reality, 
film animation, satellite-image analy­
sis, geophysical mapping, pre-press 
and medical imaging. Additionally, the 
board comes with a suite of software 
utilities to make applicacion-develop­
men t easier. Pricing ranges from 
$25,000 co $49,000. 

Viewgraphics Inc. 
1185 Terra Bella 
Mountain View, CA 94043 
Circle 157 

FMS For Star 
Star Technologies has introduced a 

version of Multipath Corp.'s Fast 
Matrix Solver (FMS) matrix algebra 
package optimized for its SPARC­
based supercomputer. 

The optimized FMS will run on the 
Star 910/VP server, a multiprocessor 
system with top speeds of up to 80 

SUNEXPERT Magazine/February 1992 

MFLOPS. FMS is the programm ing 
standard for matrix algebra operations 
on large macrixes. It is a library of 
FORTRAN- and C-callable routines 
that can be incorporated in new or 
pre-existing applications. The FMS 
package stores itself on disk, bringing 
it into system memory only when 
needed. This means that users can 
solve problems that would otherwise 
exceed the physical memory of their 
machines. Pricing for FMS on Star 
begins at $20,000. 

Star Technologies Inc. 
515 Shaw Road 
Sterling, VA 22170 
Circle 158 

Anaconda Gobbles Gigas 
Two 2.1-GB tape drives have been 

introduced by Archive Technology. 
Both members of the company's Ana­

conda line of drives, the Model 2800 
and 2850 provide a formatted capacity 
of 2.1 GB on a single cartridge The 
company says the drives provide a data­
rra n s fer rate of 600 KB/s. The 
Anaconda product line also includes the 
1.6-GB 2750 and the 4.2-GB 2850C. 
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The Model 2850 has a 2-MB mem­
ory buffer and a hardware-data-com­
pression option chat can double the 
capacity of the drive to 4.2 GB. Both 
drives have a recording accuracy of less 
than one hard error in 10" bits of data. 
The drives have a rated MTBF rating 
of 80,000 hours, based on a 20% duty 
cycle. The 2800 is $950; the 2850 is 
$1,000. 

Archive Technology Inc. 
1650 Sunflower Ave. 
Costa Mesa, CA 92626 
Circle 159 

vi Class On Tape 
A cassette tape that teaches the use of 

the of the vi editor has been introduced 
by Specialized System Consultants. 

The course material consists of hard­
copy reference texts on UNIX and vi 

plus a cassette. The user listens to the 
tape while trying out commands at a 
terminal. A workbook provides exercis­
es. The taped class covers vi concepts, 
editing, ex mode, buffers, substitu­
tions, line addressing, regular expres­
sion, and setting options. 

The course also comes with an exam 
that the user can take and return for a 
certificate of completion from SSC. 
The vi Audio Course is $39.95. 

Specialized System 
Consultants Inc. 
P.O. Box 55549 
Seattle, WA 98155 
Circle 160 

128 Ports For Suns 
Novadyne Computer Systems has 

introduced two new serial porr 
expander produces chat can give Sun 
boxes access co up co 128 additional 
serial devices. 

The Novaport Asynch Expander 

80 
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products consist of the Novaport Desk­
top Expander and the Novaport Desk­
side Expander. The desktop unit is a 
chassis that links co a Sun workstation 
via an SBus card and cable co provide 
up co 32 ports . Four desktops can be 
linked, for a total 128 ports. 

The Deskside product is a cower 
unit chat provides up co 128 ports as 
well as bays for additional cape or disk 
drives. Two cowers, each with its own 
SBus card, can run off a single system 
co provide a total of 256 ports. The 
company says chat the latter configura­
tion would lend itself particularly well 
co multiple dumb terminals, perhaps 
doing order entry, running off a single 

multiple processor 600MP. 
The Novaport supports software­

programmable data races of up co 38.4 
KB/s. Data rates of 9,600 bps are sup­
ported when all or more than 32 serial 
ports are operating simultaneously. 
The Desktop unit is $2 ,995. The 
Deskside is $5,595. 

Novadyne Computer Systems Inc. , 
1700 E. Sc. Andrew Place 
P.O. Box 35060 
Santa Ana, CA 92705-6560 
Circle 161 

Reliability Rating Service 
A service measuring the failure 

records of UNIX workstations has been 
introduced by Reliability Racings. 

The reports, which come in the 
form of a regular newsletter, track the 
reliability and general-service histo­
ries of workstations from such ven-
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dors as AT&T, DG, HP, IBM, Silicon 
Graphics and Sun. The report also 
tracks the performance of disk drives, 
tape drives, memory boards, printers 
and ocher peripherals chat run off 
UNIX workstations. 

The company gees its data from sur­
veys of end users. The reports cover 
field reliability, including MTBF, pre­
dictive failure rates, availability/ uptime 
percentages and the cause of failures. 
They also note cuscomer-sacisfaccion 
data, list new prices and forecast residu­
al values of the equipment surveyed. 

Included in the service is telephone 
access to the company's analyses via a 
hotline. The monthly reports are 
priced at $395 a year for end users, 
and $500 a year for vendors. 

Reliability Ratings 
163 Highland Ave. 
Needham, MA 02194 
Circle 162 

New Technology 
Graphical Software Technology has 

announced availability of a spreadsheet 
application module, as part of 2.0 Xcra 
XWidgets . In addition to spreadsheet 
computing, chis release adds a hypertext 
facility, a toolkit for building applica­
tion help capabilities, an automated 
form layout cool, engineering graphics 
and ocher modular application compo­
nents to the business graphics cools pro­
vided in earlier releases. 

Xcra XWidgets follows the X Win­
dow System API standard and can eas­
ily be incorporated into any UNIX 
application. Fully interactive user 
in cerfaces are supported through a 
callback facility. XWidgecs is imple­
mented in C and is available in a wide 
variety of UNIX computing environ­
ments including Sun, IBM, HP and 
Interactive 386. 

Pricing for single-user workstations 
is $795. Discounts for multiuser net­
work configurations are available. 

Graphical Software Technology 
1559 E. Pacific Coast Highway 
See. 300 
Hermosa Beach, CA 90254 
Circle 163 

3D Digitizing Platform 
A motion platform chat allows users 



to scan objects such as the human head 
quickly and easily has been introduced 
by Cyberware. The platform works 
with Cyberware's 3030 family of rapid 
3D color digitizers to produce accurate, 
full-color 3D compucer models in less 
than 30 seconds. 

The digitizer uses a light beam and 
video camera to capture all details of 
color and shape with a resolution as 
fine as 0.5mm. The resulting 3D 
computer model can be viewed on a 
graphics workstation or an IBM PC­
compatible computer, using Cyber­
ware software. This software allows 
users to control the scanning process, 
manipulate the computer model's 
shape, and convert the model for use 
in CAD programs. Users can repro­
duce the object, or a modified version 
of it, on automated milling machines 
and rapid prototyping systems. 

Engineers, doctors, artists and film 
makers have made use of such scan­
ning devices, and the motion plat­
form will suit applications involving 
objects that are normally inconve­
nient to place on moving platforms. 

Price is $8,000. 
Cyberware 
8 Harris Court 
Monterey, CA 93940 
Circle 164 

Mega Acceleration 
Megatek has announced X-Cellera­

to r MX, a one-slot plug-and-play 
solution that dramatically accelerates 
text and graphics performance for the 
X Window System. This product 
supports a video resolution of 1280 

Compatibility 

The right compatibility can mean the difference between 
a good experience ... and a bad one. 

If the right compatibility is important to you, call us, the computer rental specialists. 

A AMERICAN 
COMPUTER 
RENTAL, INC. 

We Rent Computers. Period. 

I ♦ Authorized 
Rental 

800-672-7368 

1 
l!!:!U I Company 2721 Prosperity Avenue Fairfax, Virginia 22031 

Circle No . 3 on Inquiry Card 

by 1024 at 60 Hz, features off-screen 
memory and operates with the Sun 
SPARCstation, IPC, IPX and 
SPARC-compatible workstations. X­
based software applications and the 
OSF/Motif and Open Look graphical 
user interfaces are acclerated on the 

Megatek board. Also supported are 
Sun View, Open Windows, and appli­
cations that run on a Sun CG3 color 
frame buffer. 

Each X-Cellerator MX includes X 
software, driver, CG3 compatibility, a 
dedicated graphics coprocessor, 4 MB 
of local memory, a hardware cursor, a 
keyboard port and an 8-bit color 
frame · buffer. 
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Suggested list price is $2,850 (4 MB 
of memory). Discounts offered to 

VARs and OEMs. 
Megatek Corp. 
9645 Scranton Road 
San Diego, CA 92121 
Circle 165 

DEC Does Windows 
DEC has announced a family of X 

Window System terminals-the VXT 
2000 family. These terminals are 
designed to make efficient use of all 
aspects of the customer's existing 
computing and networking environ­
ment. It uses local X-terminal client 
applications to reduce the demand 
for host and nerwork resources while 
implementing a distributed style of 
computing, providing fast access to 
data. 

The seven members of the VXT 
2000 family all have a resolution of 
100 pixels and a flicker-free refresh 
rate of 72 Hz. Models are available in 
color, grayscale and monochrome, 
standard with 4 MB of memory 
expandable to 16 MB. 

Prices range from $1,999 for a 15-
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Announcing 

RS/Magazine 
isa monthly 

magazine 
designed 

specifically 
for users of 
IBM's RISC 

System/6000. 

The Journal For IBM Workstation Users 

• zme 
RS/Magazine provides: 

• Technical know-how from 
RS/6000 and AIX experts 

• Independent third-party 
product reviews 

• Product surveys 

• Essential buying-decision 
information 

• Industry and market news 

• On-site user profiles 

RS/Magazine also provides in-depth 
analysis of users' concerns - from 

applications portability to 
enterprise-wide networking - in a frank, 

straightforward way. 

Subscribe Now - Gratis 
Send for a subscription form to the address below. 

RS/Magazine 
1330 Beacon Street, Brookline, MA 02146-3202 

(617) 739-7001 FAX (617) 739-7003 
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inch monochrome terminal to $5 ,895 
for a 19-inch color terminal. 

Digital Equipment Corp. 
146 Main St. 
Maynard, MA 01754 
Circle 166 

Network Print Server 
FastPort, MiLAN's new network print 

server, is available for under $1,000 and 
allows a printer to be connected directly 
anywhere on a UNIX network. The 
server provides a TCP/IP interface for 
the printer, which means the server and 
attached printers can be placed near 
users who need them, rather than tied 
down to the location of a network file 
server. Higher speed is also a plus; Fast­
Port runs up to 15 times faster than 
other parallel port servers. 

A 16-bit microprocessor powers 
sustained transfer rates of 30 KB/s , 
which allows UNIX workstation users 
on a TCP/IP Ethernet network to use 
high-speed laser printers and plotters. 
FastPort has a generic parallel port 
that communicates with Adobe 's 
Transcript software for PostScript 
printing. 

Printers attached to the server can 
be accessed by any user on the net­
work under standard UNIX print 
utilities such as lpr and lpd. List 
price is $899. 

MiLAN Technology Corp. 
67 East Evelyn Ave. , Ste. 3 
Mountain View, CA 94041 
Circle 167 

Manipulation Software 
Mentalix has introduced Pixel!FX, a 

software package that allows users of 
UNIX workstations to incorporate 
and manage digital image informa­
tion. It includes multiple toolkits that 
enable users to scan, view, manipulate 
and print various types of image data, 
including line art, grayscale and true­
color images. 

The toolkit includes Pixel!SCAN 
software that allows for scanning of 
images on a variety of scanners with 
control over resolution, intensity, con­
trast and mode. Also included is Pix­
el!MARK, an image retouch/annotate 
toolkit that attaches directly to the 
image window and provides drawing, 



copying, pasting, text insertion, rotat­
ing and scaling. Pixel!IMAGE is an 
image filter and transform tool that 
provides smoothing, sharpening, 
shadowing and format conversion. 

Pixel!PRINT, another tool included, 
offers optional interactive image 
placement and manipulation, and 
provides a direct interface to the 
Kodak XL-7700 color printer. 
Pixel!OCR, an optional optical-char­
acrer-recogni tion tool, provides an 
omnifont recognition engine to con­
vert line art images of text to ASCII. 
Price is $995. 

Mentalix Inc. 
1700 Alma Drive, Ste. 110 
Plano, TX 75075 
Circle 168 

New Hub Approach 
Accton Technology has released the 

Ether Hub 1000 System, the first item 
in a line of component-based net­
work-management products yet to 
come. The Ether Hub 1000 System 
consists of two hardware components 
and network-management software 
based on SNMP. The EtherHub 
approach allows network managers to 
install low-cost dumb Ethernet 
conce-trators, then add SNMP man­
agement capabilities with an external 
SNMP module for an equally low 
pnce. 

The first component in the system 
is the ErherHub-12i, a 12-port, 10-
Mb/s standalone wiring concentrator 
that can be used as a standalone unit 
to link up to 12 workstations into a 
single local area network, or it can be 
linked up to 14 other ErherHub-12i 
units. The Hub conforms to the 
IEEE's 802.3 1 0BASE-T standard 
and uses RJ-45 connectors. 

Availability 

Avai lability can mean the difference between 
a good experience ... and a bad one. 

If availability is important to you, call us, the computer rental specialists. 

A AMERICAN 
COMPUTER 
RENTAL, INC. 

We Rent Computers. Period. 

I Authorized 
Rental 

~!!!! Company 

800-672-7368 
2721 Prosperity Avenue Fairfax, Virginia 22031 
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The second component is the 
ErherHub-MGT. It supports both 
in-band and out-of-band SNMP 
management and comes bundled 
with Accton's NMS, AccView. The 
ErherHub-MGT can manage up to 
14 networking devices, such as other 
hubs, bridges and repeaters. It is 
equipped with a 16-MHz 80Cl86 
microprocessor with 640 KB of 
RAM to store SNMP information, 8 
KB of EEPROM to save configura­
tion parameters, and 256 KB of 
ROM to store initialization and diag­
nostic data. 

The software utilized is Accton's 
own NMS, AccView, which runs 
under Microsoft Windows 3.0. The 
software requires 1 MB of RAM, and 
can monitor up to 14 EtherHub con­
centrators in a single configuration 
map. 

ErherHub-12i retails at $1,099; 
ErherHub-MGT at $899 (including 
AccView software). 

Accton Technology Corp. 
46750 Fremont Blvd. , Ste. 104 
Fremont, CA 94538 
Circle 169 
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Parallel Ports 
Aurora Technologies introduced its 

high-performance SBus parallel card 
designed for CAD users, desktop 
publishers and others with demand­
ing hardcopy output applications. 
The Multiport Model 20S+ is a dual 
high-speed, bidirectional parallel 
port SBus card specifically designed 
for SPARC workstations. Each card 
includes rwo high-speed parallel 
ports; each can support either the 
standard Centronics parallel inter­
face , or a user-specified, general-pur­
pose eight-bit interface. The 20S+ 
features the RISC-based, Cirrus Log­
ic CD 1190 Intelligent 1/0 con­
troller, and FIFO buffers for 
enhanced performance and applica­
tion versatility. 

The Model 20S+ comes complete 
with a molded breakout cable, a sim­
ple-to-install SunOS device driver, a 
user's guide and a one-year limited 
warranty. Price is $595. 

Aurora Technologies Inc. 
176 Second Ave. 
Waltham, MA 02154 
Circle 170 
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Elections, CDs, 
Discounts and 
More 
by PETER H. SALUS, 
Executive Director 

There is a good deal of news co 
report, so I'll jump right in. 

The December (San Jose) conference 
and exhibit 11ad a total attendance of 
just over 3,700 folks, a bit lower than 
1990, but more than double 1989. 
The tutorials appeared co be excep­
tionally popular, so we are already at 
work on our future offerings. 

While the next SUG conference is in 
December, we are cooperating with 
Sun Open Systems Expo on their 
February and July events: February in 

February Fare 

Chicago, July in Anaheim, CA. SUG 
will be mounting four tutorials in 
February and sponsoring eight techni­
cal talks; July may see us offering even 
more tutorials at the Expo. Slated for 
February tutorials are Rob Kolstad and 
Evi Nemeth, William Lefebvre, Tom 
Christiansen and Dan Klein . 

SUG Elections 
The autumn elections saw Stan 

Hanks and Barry Shein re-elected, and 
S. Lee Henry elected co the Board. 
Stan was then elected president of 
SUG for 1992; Mark Seiden was re­
elected vice president; Barry Shein 
remains treasurer, and S. Lee Henry 
was named secretary. The Board 
expressed its gratitude co Doug 
Kingston (who remains on the Board) 
for his six-month service as president, 
and co Frode Odegard, for his three 
years of activity as a Board member. 

CDs and Other Matters 
The SUG CD has sold relatively 

well-over 600 co December 1-and it 
appears that SUG will make two CDs 
available in 1992. One may be available 
co the membership as early as the 
February Sun Expo in Chicago. 

As SUG has expanded its scope-as I 

SUG Tutorials for February 19, 1992, in Chicago: 
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• Tom Christiansen (Convex Computer), Perl 

• Dan Klein (Software Engineering Institute, Carnegie Mellon University), UNIX 
Device Driver Design 

• Rob Kolstad (BSD Inc.) & Evi Nemeth (University of Colorado), Topics in System 
Administration 

• William LeFebvre (Northwestern University), The Internet and Its Protocols 

SUG Papers for Chicago 
• "I'll bet I can guess your password! Exercises in password cracking and password 

security," Daniel V. Klein, Software Engineering Institute, Carnegie Mellon University 
• "SPARC Compilers," Keith Bierman, SunPro 

• "Introduction to Disk Drives: Practical Information for the Systems Administrator," 
Dinah McNutt, Pencom Software Inc. 

• "Vendor Support via Network Services," Mary E. Riendeau, Software Tool & Die 

• "SPARC Meets 386: Two Heads are Better than One," Brian Rosen, Mars 
Microsystems 

• "Is There a Future SPARC Market?," Michael Jay Tucker, SunExpert Magazine 
• "Solaris on the Dell," Charles Sauer, Dell Computer 

• "GNU and Other Free Software," Stephan von Bechtolsheim, Integrated Computer 
Software Inc. 
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write, the machine sug. org has 
become a Tatung, graciously donated co 
the User Group-into SPARC vendors 
and licensees, we are embarking on a 
membership drive. If you are reading 
this and are interested in the many ben­
efits available to SUG members, send 
email co office@sug . org or mail co 
Sun User Group Inc. , Ste. 315, 1330 
Beacon St., Brookline, MA 02146. 

Speaking ofTatung's donation, our 
access co the network is now by way of 
modems donated by Telebit. Our grat­
itude co Majid Eskandari (at Tatung) 
and Mike Ballard (at Telebit) is enor­
mous: Now all we need is a good 
printer! 

Our member benefits keep waxing: 
SUG has made an arrangement with 
the Usenix Association so that SUG 
members can attend Usenix confer­
ences at member rates (this is recipro­
cal) and can subscribe to Computing 
Systems at a discounted rate. SUG 
members also receive discounts on 
Addison-Wesley, O 'Reilly & Associates 
and SPARC International publica­
tions. We hope co increase this list of 
discounted publications over the next 
few months. 

LUGs and National Groups 
There is an ever-increasing number 

of Local User Groups and of European 
and Pacific Rim National Sun User 
Groups. We are attempting co keep the 
list correct and up co date and it will 
appear in the fall issue of README. In 
the summer issue, there will be a 
member questionnaire. We at SUG 
have found that we really want co 
know more about our membership, 
what they are interested in, and what 
they like or don't like. In the days 
when there were under 3,000 copies of 
README mailed each quarter, this 
was less of a problem. Now that we 
have over 9,000 readers, just who all of 
you are is important. 

The membership is the lifeblood of 
our organization. We want co do every­
thing possible where the users of Sun's 
equipment, SPARC equipment, 
peripherals and software are concerned. 

Join the Sun User Group! Let us 
know what you want. Visit Sun Expo 
in February in Chicago; talk co us. 
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Before you fall for the latest trends, come to 
INTEROP 92 Spring, Washington, D.C. Our 
7th Interoperability Conference and Exhibition, 
brings together the leading vendors, powerful 
technologies and far-reaching educational forums. 

36 Information-Packed Two-Day Tutorials -
offer in-depth exploration of relevant topics. 

45 Conference Sessions - cover emerging 
technologies, intemetworking strategies and 
multiplatform applications. 

Instructors And Speakers - include world­
renowned experts and•industry leaders featuring: 
Nick Lippis on LAN/WAN interconnect; Dr. 
Douglas Comer on TCP/IP; Scott Bradner on 
bridges and routers; Richard des Jardins on OSI/ 
GOSIP; Dr. Marshall Rose on !SODE and 
migration strategies. 

Executive INTEROP - this year, our highly 
acclaimed forum addresses Electronic Messaging 
issues at a senior I/S management level. 

200 Exhibitors - all connected to a function­
ing global internetwork provide opportunity for 
hands-on product demonstrations. 

Solutions Showcase '" Demonstrations - put it all 
to work. See SNMP, FDDI, Frame Relay, X.400, 
Token Ring, GOSIP/OSI, and SMDS in action. 

If you want to know where you're going, long 
before you have to be there, attend INTEROP 
92 Spring, May 18-22, Washington, D.C: And 
make your next leap a logical one. 

INTEROP 92 Spring 
18-22 May 1992 
Washington, D.C. 
Convention Center. 
Call today for 
your free program 
1-800-INTEROP ext. S3 

i1j"INTEROP. 92 
SPRING 

I KNOW IT WORKS, I SAW IT AT INTEROP 

©1992 lnterop, Inc. 480 San Antonio Road, Suite 100, Mountain View, CA 94040, 1-800-INTEROP ext. 53, 41 5-941-3399 outside of ,he US, FAX 1-415-949-1779 

·-. · .• . 
. .. .. _· ,. ; . , , -:: 

~-. :'•(--.. ~ ~ . . :·. : :· ·.~ 

-..;., 
'. ". 
'I'"~ 



XRT/graph™ Widget 
Parallel Computers 

Complete turnkey systems 
at great prices . . . 

STARTING AT $29,500 
PARALLEL PERFORMANCE without 

user involvement! 
For: Motif, XView, OLIT 

.. Real-time updates 

.. Postscript Output 

.. User-feedback 

.. no royalties or run­
time fees 

Includes Builder- a 
point-n-click prototyping 
and development tool 

XRT/graph IS a trademark of Kt GroW Inc. 

Our advanced automatic C & Fortran 
optimizing parallel compliers require no 
user guidance or special programming . 

Expandable to 215 MIPS and 120 
MFLOPS performance. 

Supports up to 512 MB memory and 20 
GB disk. 

Includes Unix 4.3 BSD, FTN & C 
compilers, VAX compatibility suite, 
NFS, OSF-Motif, X-11-R4, and more! 

TRACE Systems are sold and supported nationwide by: 

For a free information kit contact KL Group Inc. 
Bell Atlantic Business Systems 

For great prices, great service, and great 
support, call Mr. Steven Eskenazi, 
Program Director, at 203-488-5377 Phone: (416) 594-1026 uunet.UU.NET ! klg ! xrt_info 
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Direct Response 
POSTCARDS 

from 

SunExpert Magazine 
.. .reach more Sun workstation users 

than any other publication. 
MARCH mailing 

MATERIALS DUE FEBRUARY 10, 1992 

JUNE mailing 
MATERIALS DUE MAY 8, 1992 

OCTOBER mailing 
MATERIALS DUE SEPTEMBER 28, 1992 
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DON'T DELAY! 
For more information call Carol 

Flanagan at (617) 738-3402. 

Circle No. 306 on Inquiry Card 

Increase NFS throughput with eNFS 
"It's the best thing since sliced bread! 

D 
·~~ .....__.11111:11 

._.. I iii:i 
eNFS Iii!! 

Call Now to 
BOOST 
your N F S 
Performance 

"We have much faster response time on our 
servers. We tried eNFS on two machines 
and were so impressed we ordered a copy 
C II ror every server. .. 
Jack Stanley, Houston Chronicle, Houston TX 

1501 Reedsdale Street, Pittsburgh, PA 15233 
PHONE: 412-323-8000 FAX: 412-323-1930 

1-800-677-7876 
Circle No. 302 on Inquiry Card 
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COMPUTER CONNECTION 
BUY & SELL NEW & USED 
Sun Microsystem Equipment 

Standard 90-day Warranty 
Sun Monitors 

17" Sony Trinitron 355-1113 
16" Sony Trinitron 365-1079 
19" HI RES Mono 365-1123 

3/60FC-4 (New) 
4/60FC-8 
4/60FM-8 

Systems 

Sun Frame Buffers 
GX Frame Buffer 501-1645 
3/60 Col FR BUF 501-1210 

Sun Storage 
207-MByte 
32 7-MByte Disk Pack 

$1200.00 
$ 895.00 
$ 895.00 

$1500.00 
$4995.00 
$3495.00 

$2200.00 
$ 300.00 

$ 895.00 
$1200.00 

US (315) 724·2209 Fax (315) 724-0794 Canada (613) 723.2359 

311 Turner Street, Utica, NY 13501 
Circle No. 304 on Inquiry Card 

Login to 
® 

The World 

A Public Information Utility 
617-739-WRLD 

Public access unix • Global electronic mail 
• AlterNet access • International software 

archives • Online Book Initiative • 
ClariNet • Over 2000 USENET topics • 
Internet relay chat • Nationwide access via 

Compuserve's Packet Network 

Rates 
$5/month + $2/hour or $20/month for 

20 hrs/month 

No Risk Trial Offer 
Create an account, try it out for one hour, no 

charges incurred. Modem support 9600 
(PEP, v.32, v.42), 2400 (MNP/5) , and 

1200 baud connections use settings 7, E, I. 

Software Tool & Die 
1330 Beacon Street, Brookline, MA 02146 
Voice: (617) 739-0202 E-mail: office@world.std.com 
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• C ed doc tion 
fo ext an ftlflr;tem val 

• D ersion from 
te raphics for ats,.-~ 

• Premastering to High Sierra, 
ISO-9660, Unix File System, Rock 
Ridge, and HFS 

1940 Concourse Drive, San Jose, California 95131 
Phone (408)435-8808 / California (800)422-8001 
FAX (408)435-9156 

•Prin pying, packaging 
and bly 

•On low-volume 
C plication 

ape 

are manufacturing 
D-ROM, diskette, and 

Call us at (408}435-8808 
CONSOLIDATED 
SOF1WARE SERVICES 
I N C O R P O R A T E D 

SUN CD-ROM Specialists 
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SPARC Compliant ... $5,995 
25 MHz LSI SPARC 
8MBRAM 

E 
64KBCache 
'207 MB Hard Disk 
}-44 MB Floppy . 
'20• Color, 1280xl 024 
Keyboard & Mouse 

_ ~-=----: Solaris/SunOS 4.1.1 
ii'rrYlili~ wartaniy :; 

Memory (1MB - 16MB SIMM) 
Hard Disk (207 MB - 3.0 GB) 
Tape Drives (150 MB - 5.0 GB) 
Scanners (75 DPI - 600 DPI) 
Lotus 123, dBase IV, WordPerfect 

Fot rnew light on your workstation,%: 
Xpert Image, Inc. · 
2550 Gray Falls (713) 558-6788 
Houston, TX 77077 

Circle No. 300 on Inquiry Card 

LIST RENTAL 
Target your direct mail 

campaign to buyers in the Sun 
workstation market. 

SunExpert subscribers can be 
selected across a broad spectrum 
of applications through our list 
rental program. 

Contact: 
Debby Moore, 

Circulation Manager 
for more details 

(617) 738-3415 

Circle No. 303 on Inquiry Card 

RS/Magazine is a monthly magazine designed 
specifically for users of IBM's RISC System/6000. 

RS/Magazine provides: Technical know-how from RS/6000 and AIX experts, 
Independent third-parry product reviews, Product surveys, Essential buying­
decis10n information, Industry and market news, and On-site user profiles. 

RS/Magazine also provides in-depth analysis of users' concerns - from applications 
portability to enterprise-wide networking - in a frank, straightforward way. 

Subscribe Now - Gratis 
Send for a subscription form to the address below. 

RS/Magazine 
1330 Beacon Street, Brookline, MA 02146-3202 (617) 739-7001 FAX (617) 739-7003 
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Parity offers you one 
complete UNIX source, from 

memory to subsystems. 

Visionary Products for Sun, 
DEC, SGI, IBM, HP & Solboume. 

Parity Systems desig ns, tests, 

manufactures and supports a 

wide range of products for the 

workstation and fi le server 

community . 

PS 4470/ 4490 
expansion board 

Offering h igh performance 

solutions at lower cost, with better 

warranties and faster deliveries. 

► 

1111~­~l~III--
Clockwise lower left: 

5300, 5000, 5100, 
5800, & 5700 subsystems 

Endless Flexibility from Parity. 
Subsystems, configured to order with 

your choice of disk, tape, or optical 

drives in an overwhelming array of 

capacities. Parity expansion boards 

and SIM Ms (1 -16 MB) offer you an 

endless variety of solutions to meet 

your memory requirements . And our 

Glovebox'" allows you to expand disk 

capacity of the SPARC" Britelite'" 

Laptop also offered, up to an 

additional 611 MBytes. 

Glovebox subsystem and 
SPARC BriteLite Laptop 

Fantastic Price and Service. 
Parity offers you powerful solutions and 

maximum system flexibility. You get fast 

and easy upgrades, fantastic service, 

unequalled warranties, and the most 

cost-effective product line around! 

Quick Delivery. 

12 device 
Tower subsystem 

For more information on how you 

can be up and running with 

solutions for your UNIX environment, 

call Parity Systems today at 

408/378-1 000. 

CORPORATE SOUTHWEST SOUTHEAST EASTERN E U RO PA GMBH 
TEL 408/378-1000 TEL 619/247-8383 TEL 407/242-0034 TEL 216/836-0247 TEL 49 6144 6420 
FAX 408/378-1022 FAX 619/247 -8413 FAX 407/242-0706 FAX 216/836-4978 FAX 49 6144 6431 
All p roduct names are trademarks of the ir respect ive co mpanies. 
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How do users of these systems 
improve performance? 

---------- ----- ---- - ---- - - ----------- ·- VME 

• 
comPAa 

Clearpoint Memory! 
Why? Because C learpoint is 
the world leader in add-in memory. 
In 1991 alone, Clearpoint shipped 
over 5 million megabytes of memory 
products. When you buy from 
C learpoint, you can count on 
quality manufacturing, unparalleled 
service, and trouble-free operation. 
C learpoint delivers! 

The Clearpoint Difference 
Clearpoint engineers for quality and 
provides unmatched product support: 
• lifetime warranty • toll-free 
technical hotline with 24-hour-a-day 
support • 24-hour repair/replace 
policy • worldwide spares depots 

The most cost-effective Sun 
memory expansion options! 
C learpoint announces two new 
solutions for improved system 
performance - 32 MB modules for 
the SPARCstation 2 SBus and 16 
MB SIMMs for Sun's new flexible, 
affordable SPARCserver 600MP 
series. 

For the SBus: The SNME-SBx are 
available in both motherboard and 
daughtercard configurations, each 
fully operational with Sun modules. 

For the 600MP: The CPSM-09A 
incorporates 16-megabit SOJ 
DRAMs and double-sided surface­
mount technology for higher density 
and reliability on a single board. 

Clearpoin1 and the Clearpoin1 logo are registered trademarks ofClearpoim Research Corporation. All 01her names and logos are 
rrademarks of rheir respecti1 •e companies. 

The more you know about 
Clearpoint, the easier your memory 
decision becomes. Call and ask for 
our free information: 

• Memory Applications .a,. 
Casebook 

• Catalog far Memory, 
Starage, and 
lntemetworking 

• Pointers newsletter 

Call 1-800-253-2778 

Clearpoint Research Corporation • 35 Parkwood Drive • Hopkinton, MA 01748 
Tel: (508) 435-2000 FAX: (508) 435-7530 

CLEARPOINT / 
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