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Meet the Notebook that Breaks the Mold 

At just 6.8 pounds, SPARCbook 1 is light enough to 
carry comfortably and small enough to fit in your 
briefcase. Yet it incorporates the same power of the 
world's most popular desktop workstations from Sun 
Microsystems, including: a SPARC RISC processor 
sustaining 18 MIPS, 8 to 3 2 MB of fast DRAM and up 
to 240 MB of disk space. 

Now you can run SPARC and DOS-compatible 
applications unmodified- anywhere. SPARCbook 
ships with SunSoft' s Solaris 1.0.1 SP ARC book Version 
operating system pre-installed and enhanced for 
portable operation, while SoftPC MS-DOS emulation 
is offered as an option. 

In the office, SPARCbook is a powerful desktop work
station. It connects to your corporate Ethernet 
network and supports VGA or Super VGA displays for 
big-screen color graphics and VGA projection units 
for presentations. 

On the road, it travels with you to business meetings 
and into the field for sales, service and maintenance 
calls. SPARCbook's innovative MouseKey integrates 
the convenience of an external mouse into the key
board. An internal 2400 baud modem with SendFax 
capability puts you in touch with information and 
people at the office-or around the world. 

T A D p 

PROCESSOR 25 MHz SPARC [U and FPU 

DRAM 8, 16 or 32 MB 

INTERNAL STORAGE 85 MB to 240 MB hard drive options 
1.44 MB 3.5'' floppy drive (85 MB and 
120 MB units) 

D1sPuv Gray scale or color 640 x 480 resolution LCD 

External VGA or Super VGA support 

COMMUNICATION Ethernet and modem with SendFax capability 

BATTERY Removeable, rechargeable NiCad battery 

KEYBOARD 82full-size keys including integrated 
MouseKey and 12 function keys 

DIMENSIONS I 1.8" x 8.5" x 1.9" 

WEIGHT 6.8 pounds (with battery) 

BUNDLED SOFTWARE Solaris 1.0.1 SPARCbookVersion (SunOS 4.1.2) 
with XI I/NeWS window server and Open 
Windows Version 3 with DeskSet tools, modem 

with SendFax, Ethernet, power management 

software and hardware VGA graphics 
OPTIONAL SonwARE lnsiginia Solutions' SohPC MS-DOS emulation 

A sophisticated power management system maxiinizes the 
life of your battery, ensures data integrity and saves 
time. For less demanding applications, you can 
conserve battery power by switching the processor's 
speed from 25 MHz to 12.5 MHz. The automatic 
SA VE and RESUME function safeguards your system 
from unexpected power down and eliminates the 
need to boot the system when you switch it on. 

Tadpole's limited warranty protects your productivity 
with toll-free technical support and prompt hardware 
repair free for one year. 

SPARCbook 1 is the only workstation that offers the 
performance and versatility you need-whether 
you're in the office or on the move. 

Find out more about SPARCbook today. Fax us at 
512-338-4360 or call: 

800-232-6656 
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SPARCbook is a trademark of SPARC lnrernational, Inc., licensed exclusively to Tadpole Technology Inc . Genera l :--:-otice: Some of the product names used herein are used for 

identification purposes only and are trademarks of their respective companies. Copyright © 1992 by Tadpole Technology Inc. 
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MULTIPORT EXPANSION VIA SCSI 
FOR UNIX WORKSTATIONS & PCs 

Central Data's scsiTerminal Server is an open, 
flexible , and cost-effective 1/0 expansion solution 
for UNIX systems. Interfacing via SCSI, you can 
use scsiTerminal Servers over a variety of hardware 
platforms, without using any card slots. This means 
that even today's slotless workstations are now 
expandable. 

UNIX Hardware Platforms Supported: 
• Sun SPARCstations 
• HP-Apollo 9000/300, 400 and 700 
• IBM RISC System/6000 
• 386/486 Microport SVR4 
• 386/486 SCO UNIX 3.2.4 

Whether you need only a few serial or parallel 
ports, or hundreds of ports in a multi-user system, 
scsiTerminal Servers have the expansion flexibility 
you need. And Series 2000 models will support 
workgroups 1500 feet away from the host system. 
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SERIES 2000 

scsiTerminal Servers are also extremely efficient. 
Besides supporting serial rates of 57 .6K baud, their 
intelligent design dramatically offloads the host CPU. 

-----=-=-=-=· 

SERIES 1000 

scsiTerminal Servers simply share the SCSI bus 
with your existing SCSI peripherals. With each 
scsiTerminal Server consuming only one SCSI ID, 
you can easily daisy-chain multiple units to meet your 
specific requirements. 

SCSIPRINT SERVER 
(SP-1003) 

So if you 're confused by SBus, EISA, Micro 
Channel, and ISA, step up to the 1/0 solution that's 
open, portable, and cost-effective. 

Call 800/482-0315 
today and order a 
scsiTerminal Server 
- the only UNIX 
1/0 solution that 
supports RISC and 
CISC with the 
industry standard 
SCSI interface. 

Model# 

Series 1000: 
ST-1002+ 

ST-1008+ 

ST-1016 

SP-1003 

Series 2000: 
ST-2001 

ST-2008+ 

Serial Ports Parallel Ports Unit Price 

2 1 $695 

8-56 1-7 $995 

16-112 - $1,495 

- 3-21 $795 

Provides link to seven $695 
ST-2008+ units 

8-392 1-49 $795 

The scslSystems Company•m 

1602 Newton Drive, Champaign, Ill inois 61821 217/359-8010 800/482-0315 FAX 217/359-6904 24-hour Literature 217/359-8010 ext. FAX 
scsiTenninal Server is a trademark of Central Data Corporation. scsiSys1ems Company is a service mark of Cen1ral Data CorJX)ration. 

All other prcxiuct names. trademarks. and regis1ered trademarks are 1he property of their respective owners. 
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More Migration Tales 
Responses to "Transition Trepidation" (SunExpert, May, Page 4) seem to 

confirm our suspicions that Solaris 2.0 isn't totally ready for users and Sun 

customers aren't fully ready for or sufficiently informed about the migra

tion to the new OS. In fact, the questions have 

spawned questions, and we feel that we're swim

ming upstream. For example, one reader asks, 

"Is it finally safe to use standard C?" Well, we 

aren't really sure. Another user with early access 

says, "Before we got hold of Solaris 2.0 

machines, we started using cc with 

-L/usr / Slib. Unfortunately, it's not all as 

peachy as Sun would have you believe-Slib 

POSIX functions don't all work correctly, and the header files are still 

pretty much what you'd expect on a Sun." 

Pipeline Tool, the System 5 migration software that is part of Sun's free

to-users Migration Kit (if you don't have one, call your rep), was virtually 

unknown to respondents. Sun touts this tool as a first of its kind. The 

company says it scans SunOS code for Solaris 2.0 compliance and recom

mends solutions to incompatibilities. But one knowledgeable user says, 

"Some of the more difficult transition items-like POSIX process groups 

versus BSD-are semantic changes, not just function call changes ... For a 

number of simpler changes the tool is useful. . .It was faster to just com

pile everything and see what broke." 

Other interesting questions raised by readers include: "If Solaris 2.0 is 

so close to shipping and it's so good, why is 4.1.x going to be running on 

the new SPARCstation 10s?" and "What will motivate the average user to 

expend the effort to upgrade?" 

I would like to thank everyone who took the time to help us with these 

questions (it's never too late to get a back issue and give us your feed

back) . Our impression is that Sun needs to do a better job of getting its 

message to its loyal customers before they migrate to some other hard

ware-say a system running BSD. 

Doug Pryor 
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Typical IOLAN Network 

Ethernet - TCP /IP based LAN. 
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Terminal 

finally a tenninal server that 
won't retire before you. 

vers are so reliable 
flixible dij wiH probably still be in 

use after you retire. Backed by the only 
IHetime wamnty of its kind, Chase 
IOLAN is built to last and built to perform. 

With IOLAN you can reliably add terminals, printers and modems to 
your TCP /IP networks. !OLAN simplifies cabling and adds flexibility to 
your open systems applications. By making IOLAN easy to use and 
accessible to PC users, Chase is now the leading supplier of terminal 
servers for the SCO and Interactive Unix marketplaces. 

offers you a unique menu interface, advanced networking statistics and 
work Management Protocol (SNMP) - all at a price you can afford. 

re users make their way to networking they also make their way to 
Chase today by calling for a FREE COPY of our 'Terminal Server 
' 

flalln:II PLC 
111111 Buaillm Park 

, Hub. R624 owo U.K. 
52280 
81111511 (fix) 

Ch111 Research GmbH 
Z1tt1chrin1 6 
0-7000 Stuttaart 80, Gemany 
(49) 711 728 7155 
(49) 711 728 7156 (lax) 
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HOT SWAP, MASS STORAGE 
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• Hot Swap Disk and Tape 
• Disk Striping 
• Disk Mirroring 
• Hot Spare Pool 
• Desktop to Rackmount 

Solutions 
• Upto 100 GB 
• SCSI and I Pl 
• Redundant Power Supplies 
• Automatic Unattended 

Backup 50+GB 
• One Year On Stte Warranty * 

Call Artecon today 

I ·800-USA·ARTE 

I Artecon I vll .. 
Peripheral Visionaries 
2460 Impala Drive 
Carlsbad, CA 92008-7236 

* limited geographical availability, 
call us for more details 



Denominating Differences 
Dear Editor: 

We appreciate that you included XVT 
Software Inc. in your article on GUI 
tools (SunExpert, May, Page 54). We'd 
like to clarify your description ofXVT's 
product line. 

On page 58 you write, "In contrast to 
Neuron Data's 'superset' approach is 
XVT's stripped-down, least-common
denominator one. XVR-Design is a GUI 
builder that supports [portable develop
ment] ... " 

This description is wrong on two 
counts. In the first place, Neuron Data 
and XVT do indeed use distinct 
approaches to GUI portability, but the 
difference is that Neuron emulates the 
native toolkit functionality while XVT 
abstracts it. The idea that XVT is "least" 
anything is popular competitive propa
ganda, but not accurate. In the second 
place, XVT-Design does not deliver GUI 
portability on its own. The XVT Porta
bility Toolkit does, and XVT-Design is a 
complementary GUI builder. 

To be more specific, there are three 
possible approaches to software portabil
ity: intersection (sometimes mistakenly 
called "least common denominator"
greatest common denominator would be 
more descriptive), emulation and 
abstraction. XVT uses abstraction, which 
is the only really powerful approach. 
The combination of abstraction and 
extensibility, which allows the developer 
to access the native environment to cre
ate a completely GUI-compliant "look 
and feel," makes XVT's approach the 
better choice in most portable develop
ment projects. 

8 

Roger Oberg 
Director of Marketing 
XVT Software Inc. 
Boulder, CO 80308 

No Naysaying NeWSprint 
Dear Editor: 

The April issue of SunExpert (Page 62) 
featured "NeWSprint: Yes" by Paul 
Hammond of SRS Imaging, and "No" 
by Dan Eakins of MiLAN Technology. 
While we greatly appreciate the debate 
over the pros and cons of NeWSprint, 
we would like to point out the following 
inaccuracies in Mr. Eakins' article: 

1. Mr. Eakins states that you need to 
dedicate a SPARCstation 2 class 
machine with at least 25 MIPS to make 
the SPARCprinter perform at 12 ppm. 
In fact, SunPics tests have indicated that 
printing to a 400-dpi black and white 
laser printer takes about 4 MIPS and 
about 4 MB of memory. This can be 
noticeable on the 3-year-old SPARCsta
tion 1, but not on a SPARCstation 2. 
Typically, the time it takes to image a 
page is well under the five seconds 
required to move a page through the 
SPARCprinter, so even at the full 
SPARCprinter engine speed of 12 ppm, 
the CPU is not busy during all of the 
printing cycle. Because NeWSprint does 
a OMA dump directly to the printer, no 
buffer memory is required in the printer. 
Because Sun is a multitasking environ
ment, other work can be done while 
printing is done in the background. 

2. Mr. Eakins states that TranScript is 
"a PostScript-style compiler." In fact, 
TranScript is just a translator that con
verts other data formats to PostScript 
and ships it to the printer. It does not 
help the PostScript rendering task, 
which is left to dedicated hardware and 
software added to expensive intelligent 
printers. NeWSprint includes full Tran
Script functionality and a PostScript RIP 
(RTU = $495)-the same price as Trans
Script alone. 

3. There are three basic "printware" 
requirements-processing power, 1/0 
bandwidth and PostScript. NeWSprint 
addresses all three by providing 
PostScript and leveraging the processing 
and 1/0 power of SPARCstations. The 
MiLAN solution addresses only the 1/0 
portion of these requirements. The 
MiLAN solution provides a parallel port 
at "speeds approaching 1 Mb/s" 
although the data being sent over this 
port is PostScript code, which still has to 
be rasterized. In contrast, SunPics' SBus 
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PrinterCard (which comes with the 
SPARCprinter and is available separately 
including NeWSprint) has a spare paral
lel port rated at over 2 MB/s with Cen
tronics handshake, 4 MB/s without. 
This second port can be used simultane
ously while the SPARCprinter is print
ing. Both ports provide full OMA 
directly from CPU memory, so that fully 
rasterized images can be moved to print
ers, plotters, film recorders, etc. with no 
further data processing required. This 
allows most jobs to be printed as fast as 
the printer can move paper, i.e., the rat
ed engine speed. 

4. Mr. Eakins encourages readers to buy 
a combination of his MiLAN fast port, 
PostScript from Adobe and an HPIIIsi 
printer rated at 17 ppm for around 
$7,000, which he says is "superfast." 

SunPics has run tests with the SPAR
Cprinter vs. an HPIIIsi running a typical 
Framemaker job of text and graphics for 
vu-graphs. In a 10-page printing test, the 
SPARCprinter finished 20 seconds ahead 
of the HPIIlsi. At $2,695, the SPAR
Cprinter has a price/performance that 
has yet to be matched nearly two years 
after it was introduced. 

5. Mr. Eakins questioned whether 
NeWSprint is really an open system. 

There are no other available printing 
solutions that have the range of flexibili
ty and openness that NeWSprint pro
vides today. 

While it is true that today NeWSprint 
runs solely on SPARC-based processors, 
it will run on any SCD-compliant 
machine from any manufacturer. Any 
computer that is on the network can 
print to NeWSprint printers. Any F3, 
Type I or Type III font may be printed. 
NeWSprint is extensively tested with 
leading Mac and PC applications to 
ensure PostScript compatibility. Any 
printer can be used. NeWSprint includes 
sophisticated tools for adding new data 
formats as well as a developer's kit to eas
ily add support for new printers. Tran
Script does not provide any ability to 
add new translators. 

Finally, Mr. Eakins' article does not 
address the key benefits users get from 
Open Network Printing: 
• All raster devices-printers, plotters, 
film recorders, dot matrix, ink jet, dye 
diffusion, phase change, etc.-can 
become PostScript devices using 



To understand how C programmers feel about 
CodeCenter, try taking away this guy's Harley. 

There's a sure-fire way to get a C software engineer to use CodeCenter,™ formerly Saber-C. 
It's called an evaluation. After which, most become belligerent at the mention of doing without it. 
~GlJti(;E Is it CodeCenter's lightning-fast incremental linker which provides instant feedback on 
•N•MIMM■W changes that makes engineers so possessive? Or the exclusive automatic run-time error 
t ·\¾'1·1·1• 
H-kJ checking which catches the peskiest glitches? 

Or maybe it's that CodeCenter is the only complete programming environment out there -with 
support for prototyping, editing, testing, debugging and maintenance. 

Perhaps it's just that CodeCenter carves out more time for you to try new things. 
To be creative. As thousands of engineers have already discovered. ~ 

Judgeforyourself. Calll-800-NOW-CNTR andaskforafree • L I N E ]™ 
evaluation kit of CodeCenter for C or ObjectCenter™ for C++. And don't 
wony. No ones going to take it away from you. They wouldn't dare. 

Formerly Saber Software 
10 Fawcett Street, Cambridge, MA 02138 • (617) 498-3000 
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NeWSprint. 
• New features can be added to any 
NeWSprint-driven printer through soft
ware upgrades. You don't have to buy a 
PostScript Level II printer to get Level II 
features. Many of the Level II features , 
such as composite font handling, are 
added to NeWSprint 2.0, the latest avail
able upgrade. NeWSPrint 2.0 is com
pletely PostScript Level 1 compliant. 
• Fonts can be placed in a centralized 
location so that a single copy of font 
data can be made available to all printers 
anywhere on the network. The alterna
tive of storing redundant copies of fonts 
can become an enormous expense. 
• Users no longer have ro spend addi
tional funds to add dedicated hardware 
for processing, font handling, etc. for 
each printer. Generic hardware is less 
expensive and more flexible, and the 
workstation CPU and memory are not 
used for printing 100% of the time. On 
a SPARCstation 2, printing is an unno
ticeable background task. 

To Mr. Eakins' credit, MiLAN's direct 
network spooling has the ability to pro
vide more spooling features than are 
available today using the standard 
UNIX lp, lpr and lpd commands. 
SunPics also sees intelligent spooling as 
an area where the UNIX printing 
subsystem needs improvement. 

We appreciate che opportunity to pre
sent the correct faces on SunPics' Open 
Network Printing and NeWSprint. 
With over 150,000 users voting in favor 
ofNeWSprint, we believe chat 
NeWSprint's future is extremely bright. 

Charles Andres 
SunPics Produce Marketing 

uunet !irmp . EBay . Sun . COM !irsmp! 
allysone 

Virtual Traveler 

Dear Mr. O 'Brien: 
I am certain chat I'm not che only one 

who will bother you with this question, 
but where is TinyLondon located? (See 
SunExpert, May, Page 19.) If ic is a limit
ed MUD, or unavailable, you need not 
bother replying. Thank you for your 
time, and cell Mr. Protocol chat he talks 
about che neatest things. 

10 

LETTERS 

Christopher Dutchyn 
dutchyn@cuug .ab .ca 

Mike O'B far Mr. P: 
I decided that Tinylondon would, pos

sibly, be inundated if I gave access info 
directly in the article; interested people 
would send email as in fact you have. 

Tinylondon is open and is in fact on 
the weekly MUD listing on 
rec . games . mud. It is DragonMUD, on 
ghost . cse .nau .edu, port4201. Mr. 
Protocol refases to divulge the 32-bit 
Internet address because he thinks this 
habit is pernicious, perpetrators should be 
shot on sight, and why spend all this effort 
on the DNS if it's not used? 

Look up Caern on the MUD and say hi. 

Just an X Terminal 

Dear Mr. Protocol: 
I have a question regarding the Sun 

and IBM RISC System/6000. I have 
been trying to display my Xview applica
tions such as mailtool from the Sun to 
IBM RS/6000 monitor (I believe the 
monitor is an IBM X terminal). Unfor
tunately, I have not been able to do so. 
Would you tell me how to go about solv
ing this problem? Thank you very much. 

Thomas Wong 
tom@Kronecker .baruch . cuny . edu 

Mr. P responds: 
Mr. Protocol thinks that if the 

RS/6000's console really is just an X ter
minal this should work, but it would be 
necessary somehow to inform the X server 
therein that permission was granted to 
allow the Sun to open a window. The 
MIT X distribution does this with the 
utility xhost; on the IBM system, your 
mileage may vary. 

Decline and Fall? 

Dear Editor: 
The fundamental problem with stan

dards groups is that they tend to stan
dardize things without building and 
experimenting with several independent 
prototype implementations first to see if 
their spec is really useful. 

The Internee protocols (TCP, IP and 
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friends) have been successful largely 
because the IAB and IESG insist that 
several interoperable implementations 
exist before the spec is released onto the 
"standards track" and because there has 
to be reasonable experience and experi
mentation before a spec becomes a full 
Internet standard. 

The problem with many other offi
cially blessed "standard" protocols chat 
no one uses is that they were designed 
by committee and published without 
sufficient experience with multiple inde
pendent implementations. Similarly, 
some standards bodies (lately this 
includes POSIX) have been standardiz
ing invented technology rather than 
confining themselves to standardizing 
existing practice in areas where ic is 
known to work reasonably well. 

The PO SIX. 7 draft proposing stan
dardizing printing using the not widely 
used "Palladium" technology rather than 
having a much smaller standard based on 
widely used existing practice 
(lp/ lpr/lpq/lprm/ lpc/ lpadmin) is a 
prime example of what is wrong with 
POSIX. A fellow I work with is from 
MIT (where Palladium allegedly originat
ed) and passes through there from time 
co time still. When I first heard chat Pal
ladium was about to be foisted upon us, I 
asked him to inquire about ic the next 
time he was up at MIT. There were two 
responses co his inquiries. First and most 
common was "Never heard of it; we use 
lpr. What is ic ?" and the second was 
"Oh, that cruft. Why would you WANT 
to use it ? We ripped it our in favor of che 
BSD scuff that actually works." This 
standards stuff scares me when it gets out 
of control like this. The truth behind Pal
ladium is that it is technology that is pro
prietary to OSF (the closed software foun
dation) and is being standardized to tty 
co shaft the honestly open vendors who 
are using l p/ lpr and friends. 

The notions behind POSIX. l and 
POSIX.2 and POSIX.2a all are reason
able, and the results are mostly useful 
and reasonable. POSIX.12 also appears 
to be headed in a productive direction 
by mainly standardizing the existing 
practice for networking interfaces (both 
BSD sockets and X/Open's Transport 
Interfaces, XTI). Most of the rest of che 
POSIX efforts are harming us by stan
dardizing prematurely and preventing 



Let Your Imapnation Bun Wild! 

Apunix is King of the Jungle when it comes to 
imaging products. Let Apunix guide you to the 
best hardware and software solutions available 
in the jungle. 

A run Line Of lmqe Scanners 
■ 24 Bit True Co~ Scanner. High quality 

color separation in a single pass scan. 
■ 400/600 DPI A4 or B sized grayscale scan

ners. The best low-cost, high-quality solu
tions for your image capture needs. 

.. ■ OpenLook and command line user inter
faces for contolling scanner. 

■ Professional image editing packages are 
available. 

■ OCR dcx:ument recognition software 
available with omnifont recognition. 
Features exclusive easy document 
correction and learning capability. 

Affordable llltnbllbl CP210U 
Photopapblc Quality Printer 
■ Under $7,000 photographic quality dye 

sublimation color printer. 
, ■ Prints on paper or overhead transparencies 

with any one of 16.7 million colors at each 
dot. 

■ Color PostScript compatible with Apunix's 
NeWSprint driver. 
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■ Sun Rasterfile filter for printing color and 
gray-scale images in minutes. 

■ Prints from wide variety of video sources as 
well as parallel, S-Bus, SCSI, and Ethernet 
interfaces. 

Pelarold a .. 5000 Dakrlf 
ma Printer 

■ Print instant or conventional full color 35 
mm slides and small format overhead 
transparencies from your SPARCstation. 

■ 4096 by 3600 resolution with 24 bits of 
color at each dot. 

Addltlonal Apunlx 
Products: 
• Image Scanners • PostScript 
Printers • Color Printers • Serial 
1/0 • Telebit Modems • Memory 
• Disks • Exabyte • OAT • Tape 
Slackers • Terminal Servers 
• Ethernet • QIC Tape • Half-inch 
Tape • Magneto Optical 

Call 1-800-SAP-UNIX 
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■ Print files from any color PostScript 
application, such as Arts & Letters, 
with Apunix's NeWSprint driver. 

■ Sun Rasterfile filter for printing full color 
images in just minutes. 

■ SCSI interface attaches to Sun SCSI port 
for high speed. 

FREE OFFER-
Send us your color PostScript or raster file 
and we will print it on either our low-cost 
photographic-quality printer or on a 35 mm 
slide. Or, send us your color hard copy along 
with a tape or floppy, and we will scan it, print 
it, and mail it back to you. 

(800) SAP-UNIX 
Ix Computer Services 
~ 5575 Ruffin Road, Suite 110 

San Diego, CA 92123 
Voice: (619) 49.5-9229 FAX: (619) 495-9230 
UUCP: ... !ucbvax!ucsd!apunix!sales 
Internet: apunix!sales@ucsd.edu 



good solutions from arising from cre
ative hacking. 

Much of chis is conventional wisdom. 
None of the really useful thoughts are 
original to me. 

Name Withheld 

Shell Games 
Dear Editor: 

I recently left Sun Microsystems after 
over three years, during which I spent 
time in both the engineering and techni
cal marketing organizations. Sun is a 
company char has long championed the 
open systems approach. From my experi
ences within Sun, I feel the company's 
commitment to open systems is sincere. 
However, I also believe that Sun doesn't 
fully understand the subtle consequences 
and requirements of an open system. Just 
opening the architecture isn't enough if it 
changes so frequently chat it comes and 
goes too fast for the industry to get a 
good look at it! A system isn't open if it 
is a moving target; it must remain stable 
long enough to allow third parries to get 
into the marker and prosper. 

eXc{aim! 

LETTERS 

A stable specification is confining, 
though. This reality is difficult for com
panies like Sun to accept. Sun's internal 
philosophy centers on innovation, and 
stability is often equated with stagnation. 
So Sun innovates, sometimes whether or 
not it needs to. Processors, buses and 
software releases change so frequently 
that third parries find their resources 
drained by support, leaving little behind 
for development. The pace is exhausting, 
and the constant rwisrs and turns make 
planning or forecasting difficult. The 
"playing field" isn't "level" at all. 

Perhaps chis is a good business model 
for an aggressive company in a competi
tive marker, bur it is nor "open. " Ir is 
proprietary. Nor in the classical sense, 
when copyrights and patents protect 
intellectual property. Instead a "shell 
game" has replaced the lawyers. The 
"ball" ( a specification or architecture) is 
revealed then shuffled around so rapidly 
that it's impossible to track. 

For example, the SBus is an expansion 
interface Sun uses in its platforms. An 
SBus timing change that Sun now wants 
may obsolete the DMA(+) interface 
ASICS used on many current SBus prod-

Spread••••• #or X Wlndo11Vs 
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ucrs. Sun designed this chip. Sun also 
helped promote its use by third parries. 
Now, though, Sun wants to change the 
specification in a way that might lead to 
the extinction of this chip and the prod
ucts based on it. All this in a marker so 
young that many vendors are still trying 
to recoup their original investments. 

To add insult to injury, Sun promotes 
open architectures bur works to close the 
marketplace to any product char doesn't 
carry the Sun logo. For example, last 
year it forbade its distribution channels 
from carrying any "compatible" worksta
tion products. Sun also promised third
parry SBus vendors chat it would nor 
produce competing SBus cards, except 
certain system-essential interfaces (SCSI, 
Ethernet, frame buffers and so on). 
Now, Sun competes aggressively in 
many areas, even in esoteric applications 
such as DOS coprocessors and video 
frame grabbers. One vendor who has 
grown tired of losing money in the shell 
game recently told me that "Sun is ear
ing its own children." Is this "open?" 

Sun-experienced developers also know 
char the company isn't good at following 
the very standards it promotes. This was 
true with Sun's VME implementa
tions-always just a little incompatible 
with the rest of the industry. The same 
is now true of the SBus. Some Sun engi
neers seem to believe that "we developed 
SBus, and we can do whatever we need 
to with it." This attitude persists 
although the SBus specification has been 
in the public domain for almost rwo 
years and is now becoming an IEEE 
standard. Is chis "open?" If Sun vigor
ously promotes standards, shouldn't it 
work as vigorously to guarantee that its 
products comply with chose standards? 

For Sun to truly become an open sys
tems company, it must allow the stan
dards it promotes to rake root and blos
som. This means that it must become 
less fickle and more faithful. Ir also 
means that Sun must cease its cutthroat 
competition with third parries that are 
on its side in the marketplace. They are 
liabilities if they wound the third-parry 
developers that have done so much to 
help Sun bolster its application portfolio. 

Jim Lyle 
Troubador Technologies 
Santa Clara, CA 95055 



APPLICATION APPROVED. RASTERFLEX I\'. 

24 81T PowER FoR ·THE SPARC Q<) HAs ARRIVED. 

Color users are among the most power hungry in all of 
Desktop Computing. They demand high quality graphics 
and blazing performance for 24-bit applications. And now 
they can get it from Sun's RISC horsepower and VITec's 
advanced RasterFLEX™ color raster accelerators. 

The days of sluggish, 8-bit color displays are gone. 
The RasterFLEX accelerates simultaneous 8- and 24-bit 
windows, image displays, and raster operations - all in 
SunSoft's™ standard Open Windows™ environment. 

Find out how the RasterFLEX series of high resolution 
products can color-charge your Sun. 

VI] Visual Information Technologies Inc. e C 3460 Lotus Drive, Plano, Texas 75075 
800-325-6467 (214)596-5600 
email: rasterflex-info@vitec.com 

♦ Ul2l),t 

With VITec's new RasterFLEX series, 
high performance , affordable true-color 
has arrived on the SPARCstation™, and 
leading applications such as CorelDRAW'fM 
and FrameMaker™ complete the picture 
for desktop imaging and publishing 
professionals. THE RASTERFLEX-32 CARD. 

Raster FLEX i1 a trademark of Visual Information 
Technologiea Inc. All other trademark.a are the property of 
their re1pective holder■ . CorelDRA. W image provided courtesy 
of Corel Sy1tem1, Inc. FrameMaker image provided courte1y 
of Frame T echnology Cor pora tion. 
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Display 
Postscript Ships 
for Suns 

Citing overwhelming user demand 
as its rationale, Adobe Systems Inc. last 
month introduced Display PostScript 
for Sun Microsystems Inc. SPARC
based workstations. Display PostScript 
is based on the PostScript language, 
which is used to describe the appear
ance of a page to a raster-printing 
device. Display PostScript brings what
you-see-is-what-you-get (WYSIWYG) 
PostScript capabilities to displays. 
Display PostScript also, not so coinci
dentally, competes head-to-head with 
the display-manager portion of Sun's 
NeWSprint printing technology. 

"We're making Display PostScript 
available on SPARC without Sun's 
help," laments Dano Ybarra, Adobe's 
UNIX product marketing manager. 
"We've been working with Sun for five 
years now and could be working with 
them for another five" before the two 
companies would be able to come to 
an agreement about how to bring 
Display PostScript to Suns. 

Adobe claims that using systems that 
employ both the Display PostScript 
display system and a PostScript printer 
results in the "truest possible WYSI
WYG correspondence between display 
and printer." The product also enables 
operating system and windowing sys
tem independence, Adobe says, and 
provides users with access to the entire 
Adobe Type Library. 

Currently, according to Adobe data, 
more than 250 PostScript devices are 
available from more than 40 OEMs. 
Among the announced Display 
PostScript OEMs are NeXT 
Computer Inc., with NeXTstep; 
Digital Equipment Corp., with both 
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If he had only knov 
The Adobe Illus 

might have save; 

X 

SPARCstation 

Adobe Systems Inc. 's Display Postscript: WYSIWYG Postscript capabilities 
are now available for Sun displays, too. 

Ultrix and VMS systems; IBM Corp., 
with AIXwindows; Silicon Graphics 
Inc., with IRIX; and Network 
Compuring Devices Inc., with its 
RISC-based line ofX terminals. While 
Sun's own SPARCprinter is a 
PostScript device, it requires 
NeWSprint software for operation. 
NeWSprint is not Display PostScript
compliant. (For more on NeWSprint, 
see "NeWSprint: Yes and No," 
SunExpert, April, Page 62.)-

Adobe is making Display PostScript 
available in the form of Software 
Development Kits to independent 
software vendors (ISVs). Included in 
the kits are a set of tools and reference 
materials, Displayralk debugging soft
ware, code samples and white papers 
detailing strategies for optimizing per
formance and importing and export
ing PostScript-compliant data. 

Adobe is packaging Display 
PostScript for its OEMs as complete 
Display PostScript Server Integration 
Kits. T he kit comes ready to integrate 
into any MIT Xl 1R5 server running 
on SPARC-a process that Adobe 
claims takes only hours. Included in 
the OEM kit are DPS Library in 
object form; several MIT X source files 
modified by Adobe; server integration 
documentation; two font sets (a choice 
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of 13 or a set of 57); Adobe Previewer, 
a PostScript-language file viewer; the 
Display PostScript Software 
Development Kit; two days of train
ing; and miscellaneous other tools. 

Ybarro says he expects some 
SPARCalike vendors to bundle 
Display PostScript with their worksta
tions. Users that do a lot of office 
communications, financial analysis, 
electronic prepress, graphic arts and 
document and desktop publishing are 
all expected to be major customers, he 
says. "Anything will run [with Display 
PostScriptl," Ybarro adds, "except for 
SPARC applications that are 
NeWSprint-dependent." He claims 
there are about 10 such packages, 
including Frame Technology Corp.'s 
FrameMaker.-mjf 

Sorting Through the Rubble 
Last month, we gave you our best at

press-time shot regarding the details of 
Sun Microsystems Computer Corp.'s 
SPARCstation/SPARCserver 10 
announcement (see SunExpert, June, 
Page 8). This month, we're filling in 
the crucial missing pieces-little details 
like price, performance ratings and 
ship dates. 

A brief recap: On May 19, SMCC 
announced its next-generation desktop 



IRONICALLY, CHOOSING COMPUTER 
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and new low-end server, the 
SPARCstation 10 and SPARCserver 
10, respectively. Ratings for all 
SPARCstation 10 models can be 
found in the table below. Just to make 
things interesting(?), Sun uses bench
marks that are based on the 
SPECint92 and SPECfp92 ratings, 
which are on a completely different 
scale than SPEC 89 numbers-which 
most of the other workstation vendors 
are finally supplying- and thus are not 
comparable. Bue the MIPS numbers 
are pretty impressive-86.1 for the 
Model 30, through 400+ fo r the quad
processor Model 54. 

Now for the bad news-ship dates. 
Model 30 and 41, the uniprocessors, 
won't ship until the third quarter. 
Model 52, a dual processor, isn't due 
to ship until Q4, and Model 54 won't 
appear until sometime during the first 
quarter of 1993. T hese are the ki nd of 
lag times between announcement and 
shipping that we're accustomed to see
ing from folks like Digital Equipment 
Corp. and IBM Corp. ; they're unusual 
(and possibly damaging) fo r Sun. 

NEWS 

Sun Microsystems Computer Corp. 's SPARCstation 10 and SPARCserver 10 
are Sun's next-generation desktop and new low-end server. 

Pricing for these systems falls with
in the range we expected. Model 30, 
with 32 MB of memory, a 19-inch 
GX gray-scale monitor, 424 MB of 
disk and built-in ISDN port, goes for 
$18,495 . The Model 41, in the same 
configuration except for its 40-MHz 
SuperSPARC CPU, lists for $24,995 . 
T he dual-processor Model 52, with 

64 MB of memory, a 19-inch GX 
color monitor, 1 GB of disk and 
built-in ISDN, sells for $39,995. And 
the quad Model 54, in the same con
figuration as the 52, goes for 
$57,995 . 

SPARCserver 10 pricing and avail
abili cy parallels that for the 
SPARCstation l0s.-mjf 

The SPARCstation/SPARCserver 10 Lineup 

Measurement Model 30 Model 41 Model 52 Model 54 

No. of Processors 2 4 
MHz 36 40 45 45 
SPECint92 44.2 52.6 NIA NIA 
SPECfp92 52.9 64.7 NIA NIA 
SPECthruput89 (est) 109 218 
MIPS 86.1 96.2 200+ 400+ 

Measurement Model 30 Model 41 Model 52 Model 54 

No. of Processors 1 1 2 4 
MHz 36 40 45 45 
tps (est) 100 120 180 220 
NFS ops./sec. 700+ 800+ NIA NIA 
SPECint92 44.2 52.6 NIA NIA 
SPECfp92 52.9 64.7 NIA NIA 
SPECthruput89 (est) 109 218 
MIPS 86.1 96.2 200+ 400+ 

NIA - Not available 
• Not applicable Source:SMCC 
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Paradise Found. 

Friendly word processing and graphics in a sea of complicated choices. 

No matter what you need to 

create - letters, memos, reports -

you'll never feel lost using Island 

Write, Draw & Paint. Its easy-to-use 

interface, powerful graphics and 

advanced publishing features 

make it an ideal choice for engi

neers, scientists and managers. 

Island Write, Draw & Paint is a full

color word processing and page 

layout package, complete with color 

graphics editing tools. The 

product includes over 1,200 high-

Island Write, 
Draw & Paint 

(800)255-4499,ext.639 
In Europe: +31-20-6797751 

Supported UNIX workstations: Sun-3, Sun-4, SPARCstations & SPARC compatibles 
(OPEN LOOK and OSF/Motif™); HP 9000 series 300, 400, 700, 800; DECstation 2100, 3100 & 
5000; IBM RISC System/6000; Silicon Graphics IRIS & Indigo; SCO Open Desktop; MIPS; 88open 
(Motorola, DG); Sequent; Apollo 

All trademarks are owned by their respective companies. © 1992 Island Graphics Corporation 
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quality editable clip art images, 

filters for importing most graphical 

formats, and connectivity to many 

leading software packages. And, at 

only $995 per floating license, Island 

Write, Draw & Paint is an 

excellent find. 

So, call your local reseller or 

Island Graphics for a FREE demo 

copy of Island Write, Draw & Paint. 

And find out how productive 

paradise can be. 

Island Graphics Corporation 
4000 Civic Center Drive 

San Rafael, CA 94903 
Phone: (415) 491-1000 

FAX: (415) 491-0402 
email: inlo@island.com 

Island makes it easy. 

- --- . .. --\ .. ----------- ~ -- . ISIAND 
GRAPHICS 

GSA Number: GS0091KAGS5189 PS01 



Viking Rows Ashore; 
Tsunami Close Behind 

Texas Instruments Inc. and Sun 
Microsystems Inc. have publicly 
shown a superscalar SPARC processor, 
the SuperSPARC, originally code
named Viking. In addition, the two 
companies also showed silicon for a 
new, very low-cost SPARC called 
Tsunami. 

The Viking/SuperSPARC has been 
the focus of the concerns and hopes of 
the SPARC community for some 
months. What were perceived to be 
delays in the chip's introduction had 
fueled speculation that the SPARC 
design had reached the end of its use
ful life. SuperSPARC is now being 
offered as vindication for SPARC as a 
design. However, critics of the chip 
continue to wonder when 
SuperSPARC will be available in vol
ume shipments and to whom. 

As it was shown in May, 
SuperSPARC is a single-chip proces
sor-making it one of the few single
chip SPARCs on the market. It is 
superscalar and can execute three 
instructions per clock. It is a Harvard 
architecture device with two very large 
caches on the chip itself. Operating at 
33 MHz, TI and Sun say chat the 
SuperSPARC has a peak performance 
of99 MIPS, with estimated 1989 
SPECmarks of 40 to 50. At 40 MHz, 
it will have 120 MIPS and 50 to 60 
'89 SPECmarks. 

In addition, TI has introduced a 
cache expansion module, a separate 
chip chat also fits on the MBus with 
the SuperSPARC and provides addi
tional performance. With it, a 
SuperSPARC running at 45 MHz 
would have 135 MIPS and 60 to 70 
'89 SPECmarks. A 50-MHz 
SuperSPARC, with the additional 
cache, would offer 150 MIPS at 80+ 
'89 SPECmarks. 

Moreover, TI showed a prototype of 
a module that would combine two 
SuperSPARCs. Planned for a 1993 
availability, this dual, 75-MHz module 
would offer 450 MIPS at peak. 

In a related announcement, Xerox 
Corp., Sun and TI announced XBus, a 
high-speed packet-switched mulcipro
cessor bus implemented in the cache 
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A SuperSPARC module with an attached cache controller offers up to 150 
MIPS. Formerly called Viking, SuperSPARC has been called the "most 
aggressive of the superscalar designs," but critics wonder if the chip can be 
produced in volume. 

controller of the SuperSPARC multi
cache controller. XBus links individual 
components as though they were 
nodes on a single, high-capacity pack
et-switched network. With XBus, Sun 
and TI envision future systems of up 
to 64 SuperSPARCs providing (some
day) up to 9 billion instructions per 
second (BIPS). 

While 9-BIPS systems are probably 
some years away, several companies 
have plans to use the SuperSPARC. 
Sun, Solbourne Computer Inc. and 
ICL Inc. have announced products or 
plans for products based on the pro
cessors. TI and Sun say that more 
endorsements will follow. Indeed, TI 
says chat SuperSPARC has been avail
able to "key executive members" of the 
SPARC International trade group for 
some months-though it will not be 
available to anyone else until the end 
of chis year. 

Pricing on the SuperSPARC had not 
been revealed as of press time. 
However, TI spokespeople have said 
that it will be "under $400." 

All in all, Sun seems to be focusing 
on SuperSPARC. Michael Slater, edi
tor and publisher of the Microprocessor 
Report, notes, "I think it's clearly going 
to be the heart of Sun's product line." 
However, he also notes, "I think the 
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clock rates they've been able to get are 
a disappointment to everyone, but 
they're trying not to admit it." 

He thinks the SuperSPARC's clock 
rate may be a direct product of its 
complexity. "It is probably the most 
aggressive of the superscalar design," 
he says. "But it also illustrates the 
downside of the approach ... in that the 
complexity it introduces makes it diffi
culc to achieve the higher clock rates ." 

Meanwhile, MIPS' vice president of 
systems technology, John Mashey, 
expresses concern about Tl's ability to 
manufacture SuperSPARC in anything 
resembling large volumes: "The real 
issue here is chat all the normal semi
conductor wisdom says chat [the 
SuperSPARCs] are not going to be 
easy to make, are not going to be easy 
to second source, and are going to be 
in limited volume." 

He chinks chat SuperSPARC is radi
cally out of keeping with Sun's tradi
tional strategy of low-cost, medium
performance machines. "Sun has 
always been successful getting reason
able stuff out of the door at a reason
able cost," he says. "This is uncharac
teristic for chem. They've pushed all 
the edges." 

Far more in keeping with Sun's his
tory, meanwhile, is Tsunami, which 
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Bored with hand digitizing drawings? Now you can have the BEST way to get your drawings into your computer. 
The Multi-Platform series of Full Scale Scanners from IDEAL/ Contex brings new meaning to "computer independence." 

You can have an MP scanner on your PC today, and move it to your SUN tomorrow. 

FSS 3000 MP 300 DPI 
• E-Size, 25-300 DPI , 

256 graytones 
• Single CCD, 5000 pixel 

elements 
• Scans E-size drawing at 

300 dpi in 60 sec. 
$9,900 

FSS 5000 MP 500 DPI 
• E-size, 25-500 DPI , 

256 graytones 
• Dual CCD 's, 10,000 pixel 

elements 
• Scans E-size drawing at 

300 dpi in 86 sec. 
$13 ,900 

FSS 8000 MP 800 DPI 
• E-size , 25-800 DPI , 

256 graytones 
• Triple CCD 's, 15,000 pixel 

elements 
• Scans E-size drawing at 

300 dpi in 123 sec. 
$19 ,900 

NEW: SAME SCANNER ON ALL PLATFORMS 
SCSI INTERFACE FOR PC, PS/2, MAC & SUN 
DOCUMENT MANAGEMENT ARCHIVING SOFTWARE 
AVAILABLE FOR LAN 

Call For the Ideal Qualified Dealer Nearest You . (301) 468-0123 

CADlmage/SCAN 
Graphi ca l User Interface, 35 File Format 

AUTOSCAN - Automatic Thresholding 
ON THE FLY - Deskewing, Despeckling Conversion, 

Reverse & Mirroring 
PLOT-PRINT - Thermal , Electrostatic 
STARTING AT $995.00! 

IDEAL Scanners & Copiers SCANNERS 
11810 Parklawn Drive 

Rockville, MD 20852 & COPIERS phone: (301) 468-0123 
fax: (301) 230-0813 

©1992 Ideal Scanners & Copiers. All Rights Reserved . Full Scale Scanner, CAD Image, and Contex are trademarks of ContexAG. All other names are trademarks or reg istered trademarks of their respective owners. 
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International 
Spotlight 
IBEX Proposes Too/Talk Center 

IBEX Computing SA, a specialist in 
CASE, real-time and multimedia tech
nologies based in Archamps, France, 
has proposed to Sun France to become 
an official training and software services 
center for ToolTalk. Even if Sun chooses 
not to give IBEX its imprimatur, Cheryl 
Gerelle, IBEX's CEO, says the company 
will begin offering ToolTalk courses and 
services in July. 

IBEX has defined two courses- a half
day introduction for "people who have the 
product or who want to buy it but don't 
know how they would use it," and a two
day course for programmers using 
ToolTalk that teaches how to integrate it 
into existing and new applications. The 
third offer from IBEX, says Gerelle, will 
be ToolTalk services for either Sun ISVs 
or end users. 

"If someone wants to build a new prod
uct but doesn't want to do the ToolTalk 
interface, we can do it for them," she 
says. IBEX has also talked with Sun 
about setting up a CASE integration cen
ter, where IBEX would integrate third-par
ty products like Teamwork from Cadre 
Technologies Inc. , Softbench from 
Hewlett-Packard Co. and Software 
Backplane from Atherton Technology 
onto Sun platforms, Gerelle says.-mwj 

Sun Snares 2nd Largest 
French Distributor 

Sun France has taken on its first 
national distributor in Isla, France's sec
ond largest, to market Sun workstations. 
Sun France is predicting Isla could gen
erate $30 million in revenues for Sun, 
which equals 10% of Sun France's total 
revenues. "Isla is well established in the 
market and well positioned with large 
accounts, with their competence in net
working high-end micros," says 
Emmanuel Bompy, channel marketing 
manager for Sun France. The largest dis
tributor in terms of volume of UNIX work
stations, 15-year-old Isla has 43 stores 
throughout France, through which it 
moved 15 million CPUs in the first quar
ter of th is year, says Bompy. Bompy says 
Isla chose Sun systems over Hewlett
Packard Co. and IBM Corp. workstations 
"probably because Sun has 40% of the 
workstation market in France." - mwj 
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was shown along with SuperSPARC. 
This is a single chip combining a 
SPARC processor along with assorted 
peripheral logic to form what the 
company calls a "workstation on a 
chip." TI says char it will be a com
modity chip for commodity worksta
tions, laptops and embedded systems. 

Tsunami was shown bur has nor 
been officially announced as an actual 
product. However, company spokes
people say chat it will probably be 
introduced later this year.-mjt 

Oh, Say, Can You C? 
If it hasn't already come to your 

attention, it should as soon as you take 
shipment of Solaris 2.0: Sun 
Microsystems Inc. is no longer bundling 
a C compiler with its operating system. 

"Ten out of 15 people we talk to 
don't even know that Sun is 
unbundling its compiler [with 2.0]," 
says Robert Cramer, marketing man
ager of programming environment 
vendor Centerline Software Inc. "Out 
of the five chat do, fo ur don't fully 
understand the issues. T he one 
remaining person knows what has 
happened and is upset. " 

If you need a Safaris 2.0 C compiler, 
SunPro's is but one of your available 
choices. 

Cambridge, MA-based CenterLine 
is just one of several compiler/pro
gramming-environment vendors just 
dying to fill the gap. Others include 
Edinburgh Portable Compilers Inc. 
(Edinburgh, Scotland) , Liam Software 
Corp. (Framingham, MA), Lucid Inc. 
(Menlo Park, CA), Oasys (Lexington, 
MA) and UNIX System Laboratories 
(Greensboro, NC), to name the most 
prominent. 

There's also-surprise, surprise-Sun 
itself, which, through its SunPro sub-
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sidiary, is offering both individual 
compilers (C, C++, Ada) and a com
plete programming environment 
called SPARCworks. "But," cautions 
Cramer, "you need to think about the 
ramifications of going with a plat
form-specific [i.e. , SPARC-only) tool 
like SPARCworks, versus one that can 
run on all platforms, like our Code
Center product." 

Sun has been raking hear for more 
than just platform specificity, however. 
A couple of months ago, Sun posted 
to the net an article defending its deci
sion to unbundle. Its reasoning went 
as fo llows: 
• W ith Solaris 2.0, a compiler is no 
longer required to build or customize 
the SVR4 kernel. T he use of dynami
cally linked libraries makes a compiler 
unnecessary. 
• If the compiler is bundled, then 
everybody is paying for it. And not all 
users need a C compiler. Sun claims 
18% of its customers are serious C 
program mers-developers who code for 
a living. Another 30% are casual users, 
who compile and run, bur make only 
mini mal changes to source code. T his 
means 52% of Sun customers don't 
need a compiler, according to Sun. 
(The obvious should be noted here: 
This means at least 48% of Sun cus
tomers do need a compiler- maybe 
more, since even diskless client users 
are often rimes dependent on someone 
with a compiler. ) 
• By unbundling, Sun is opening up 
Solaris/SPARC to all the compiler 
vendors in the market. 

Sun points users who "don't need a 
highly optimized compiler" in the 
direction of Cygnus Support, Palo 
Alto, CA, which is making available 
the Free Software Foundation's GN U 
C compiler. (The FSF, Cygnus and 
GNU C users beg to differ with Sun's 
characterization of their product. ) 
Cygnus' Solaris 2.0 port was complet
ed in May. At press time, Cygnus was 
seeking 150 sires to chip in $2,000 
each for the development work, distri
bution and support (plus a donation 
to the Free Software Foundation) to 
cover its costs. Ir planned to provide a 
free copy of GNU C fo r Solaris 2.0 on 
the Sun Catalyst CDware disk; 



What's the only real difference? 



$5,000. 

HP RISC X station. Sun SPARCstation IPX. 

HP RISC X stations give you 
the same interactive look and 
feel as Sun SPARCstations at 
a much lower cost-per-seat. 
With support for graphical user inter
faces such as OPEN LOOK or MOTIF
based VUE, you won't see the differ
ence. With the capability to run the 
same X applications, you can't tell the 
difference. 

Of course, we fully support 
our X stations to operate 
within your multivendor 
environment. Be it a Sun 

SPARCstation, IBM RS/6000, PCs 
running SCO ODT, or HP 9000 sys
tems.t And when you consider the 
leading X Window perfom1ance of 
the HP X stations, it's hard to justify 
spending almost twice as much for a 
Sun IPX. They're even priced $3,000 
less than the Sun 19" color IPC. 

It's no wonder HP was recognized by 
International Data Corporation and 

the X Business Group as the world
wide leading supplier of color X ter
minals for the second year in a row! 

See for yourself. 
In the U.S. call 
1-800-637-7740, 
Ext. 3271 for our 
demonstration video. We know that 
seeing is believing. In Canada call 
1-800-387-3867, Dept. 2307. 

F/,~ HEWLETT 
~~ PACKARD 

*Suggested U.S. hst prices for 19' color models . Contact your local HP sales office for details .OPEN LOOK is a trademark of AT&T. MOTIF is a trademark of the Open Software Foundatioo . 
VUE stands for Visual User Environment. t i BM RS/6000 support available September, 1992. HP Vectra PCs running Santa Cruz Operation Open Desktop. ©1992 Hewtett•Packard Company CS PAOOl 
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Cygnus provides a year of support for 
$2,000 to $3,000. 

When the ocher Solaris 2.0 develop
ment tools actually ship remains to be 
seen. Centerline was scheduled to 
ship the newest version of CodeCenter 
in June; at press time, Cramer said he 
expected first customer ship to rake 
place sometime this fall. There was 
talk that even SPARCworks itself 
might not ship before September or 
October, a full year after SunPro first 
announced it. -mjf 

What a Difference 
Five Years Makes 

In five years, Sun Microsystems Inc. 
has revamped its distribution strategy 
at least as many rimes. Yer, in spite of 
distribution-related complaints from 
resellers and end users alike, Sun has 
managed to hone its strategy pretty 
much the way it has desired . Berween 
1988 and 1982, the percentage of Sun 
sales attributable to indirect channels 
has increased from 36 ro 60, which is 
roughly the original indirect-channel
share goal Sun set for itself. 

A few months ago, Sun Microsys
tems Computer Corp. restructured its 
U.S. reseller program yet again. Now, 
Sun is focusing on providing systems 
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and support ro four categories of 
resellers: hardware OEMs, commer
cial/federal systems integrarors, value
added resellers (VARs) and master 
resellers. Sun is continuing ro encour
age its resellers ro turn ro its three 
master resellers, Arrow Electronics, 
Access Graphics and Intelligent 
Electronics, for products and other 
assistance. 

SMCC further refined its strategy by 
dividing VARs inro four types: appli
cation resellers, which have vertical 
market and application-specific exper
tise; industry resellers, which specialize 
in vertical solutions; high-end net
working integrators; and account 
resellers (of which there are about 10), 
which have a "significant long-term 
relationship" with a specific, large, 
end-user account. SMCC says it is tai
loring its financial and support pro
grams to better meet the needs of 
resellers in each of these catego ries. 
-mjf 

More Robust SunNet 
Manager Debuts 

SunConnect beefed up its SunNet 
Manager nerwork-management plat
form and rolled out a new release, 
Version 2.0, as expected, at Interop in 

The Channel Shuffle (% of SMCC sales) 

mid-May. SunConnect also 
announced officially that it will be 
making SunNet Manager available on 
other UNIX platforms, including Intel 
Corp. 80X86-based PCs, IBM Corp. 
RlSC System/6000s and Hewlett
Packard Co. 9000s. It said timetables 
would be forthcoming at an as-yer
unspecified date. 

Among the new features 
SunConnect added to SunNet 
Manager are: 
• An auto-management capability, 
"whereby nerwork nodes are not only 
discovered, but immediately man
aged," through an automatic ping fea
ture. 
• A customization facility, enabling 
administrators to specify default 
behavior for user tools, system-wide 
operations and alarms. 
• A single control window for manage
ment queries. 
• General, across-the-board manage
ment simplification, via more poinr
and-click-activated commands. 
• A new user's guide, which supple
ments the product's on-line help facili
ties. 

In addition to promising support for 
SunNet Manager on other platforms, 
Sun Connect also assured users the 

Direct -

Indirect -

"' 
~ 
< z z 

Source: SMCC <C 
L._ _____________________________ __________________ _,:i: 
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product would support CMIP and the 
Open Software Foundation's 
Distributed Management Environ
ment (DME) at some point. More 
derails were unavailable at press rime. 
SunConnect also added 35 new third
party network-management software 
partners to its SunNer Manager stable, 
bringing the rota! number ofISVs 
with applications that operate on top 
of SunNet Manager to 68.-mjf 

PCs Need UNIX, Too 
The soon-co-be-launched version of 

Solaris 2.0 for Intel Corp.-based plat
forms isn't SunSofr's only low-end 
UNIX solution. SunSofr is equally 
committed to positioning and main
taining Interactive UNIX as a [Santa 
Cruz Operation] "Xenix killer," in the 
words of Mary Anderson, director of 
channel marketing for SunSofr. 

"We've relaunched Interactive UNIX 
3.0 at the same rime as we've 
relaunched the channel," Anderson 
says. Specifically, SunSofr has created 
an indirect-channel marketing pro
gram, called Spectrum, for distributors 
and resellers of the Interactive UNIX 
product line that SunSofr acquired 
from Interactive Systems Corp. in 
January. Spectrum includes training 
and education, sales and lead-genera
tion and marketing and merchandis
ing support components geared to aid 
SunSofr's network of more than 50 
Interactive UNIX distributors and 
3,000 resellers. SunSofr says the 
Spectrum program will also benefit 
distributors and resellers of Solaris 2.0, 
once the product is shipping. 

The announcement of Spectrum and 
SunSofr's intentions to continue to 
improve and support Interactive UNIX 
laid to rest talk char SunSofr intended 
to kill off the product line and consoli
date its PC UNIX efforrs around 
Solaris for Intel. SunSofr claims there is 
a lot of ongoing Interactive UNIX 
momentum; between March and 
April, says Anderson, SunSofr received 
more than 6,000 phone inquiries 
about the product. 

"Not everyone will need Solaris 
2.0," Anderson adds. "For small and 
mid-sized accounts, and for those 
accounts chat don't need multirhread-
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ing, System V4 UNIX support and 
the like, Interactive UNIX is the better 
PC UNIX solution," she says. Besides, 
as Anderson points out, there are more 
than 1,200 Interactive UNIX applica
tions on the market today. 

Meanwhile, SunSofr is rolling along 
with its Solaris on Intel plans. The 
division announced its Early Access 
program at PC Expo in June. Ir will 
follow up with migration programs 
similar to those announced for Solaris 
2.0 for SPARC over the next couple of 
months, Anderson says.-mjf 

Other Open 
Systems News 

Digital Equipment Corp. 
Systems Strategies Inc., New York, 

has developed a line of Ultrix-to-IBM 
communications software, which 
DEC has incorporated into its 
DECner/SNA gateway line. Systems 
Strategies developed four access rou
tines, LU6.2, RJE, 3270 and 
HLLAPI, which work with DEC's 
DECner/SNA gateway or DEC's 
Ultrix/SNA server. 

TGV Inc., Santa Cruz, CA, has 
unveiled the latest version of its 
TCP/IP connectivity solution for 
VMS users, MultiNet 3.1. The new 
release includes support for new fea
tures, including a remote magnetic 
tape client, IP over X.25 support, 
improved trivial file transfer protocol 
(TFTP) and file transfer protocol 
(FTP) support, an X Window System 
gateway and new license-management 
capabilities. TGV also brought out 
enhanced versions of MultiNet NFS 
Client and MultiNet NFS Server for 
VMS, as well as additional support 
software for connecting MultiNet 
users to other users with other plat
forms using NFS. 

DEC's latest application co support 
its OSF/1 Program for Manufacturing 
is Xerox Computer Services' Chess. 
Chess is a manufacturing resource 



planning (MRP II) application. It is 
available now on DEC's Ultrix 
DECSystem platform. The DEC 
OSF/1 version will follow at an as-yet
unspecified date. 

Hewlett-Packard Co. 
Introducing what it called a "main

frame computing alternative," HP 
introduced a line of air-cooled, PA
RJSC-based business computers, soft
ware and customer-support programs. 
The so-called HP Corporate Business 
Systems are designed to perform at 
more than 400 transactions per second 
and will provide up to four-way sym
metric multiprocessing. HP showed 
four HP Ultrix-based 9000 Corporate 
Business Servers, ranging in price from 
$335,000 to $650,000, and five 
MPE/iX-based HP 3000 Corporate 
Business Systems, priced between 
$365,000 and $925,000. In standard 
configuration , according to HP, the 
machines can accommodate thousands 
of users, handle up to 2 GB of main 
memory and provide up to 690 GB of 
disk capaciry and up to 256 MB/s of 
I/0. 

Merely days before SunConnect 
unveiled its next-generation network
management platform, HP announced 
Version 3.0 of HP Open View. The 
new release includes an enhanced 
graphical-user interface and offers 
administrators greater control over 
their networks. HP Open View 3.0 
products are the first available net 
management systems based on the 
Open Software Foundation's 
Distributed Management 
Environment (DME) technology. HP 
is offering to resellers and ISVs the 
Open View SNMP platform and HP 
Open View Distributed Management 
Platform, which will provide access to 
both SNMP and CMOT services. HP 
says it will extend HP Open View 
Distributed Management platform 
capabilities by including CMIP sup
port later this year. HP also unveiled 
HP Open View Network Node 
Manager 3.0, a tool for controlling 
distributed TCP/IP networks. The 
products are available on HP 9000 
and 3000 systems, Sun workstations, 
IBM Corp. RS/6000 workstations and 
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MS-DOS PCs. 
HP and Sun signed an agreement 

for HP to sell and support HP's 
RTAP/ Plus Industrial Automation 
Enabler on SPARCstations running 
Solaris 2.0, marking the first time the 
industrial-automation package will be 

• ported to a non-HP platform. The 
package is a high-level tool for process
control, supervisory-control and data
acquisition tasks. 

IBM Corp. 
IBM dropped the entry-level price 

point for its Power Visualization 
System (PVS) server by 25% to 40%, 
while increasing available related soft
ware options. The PVS server is an 8-
to 32-way parallel processor. IBM 
announced that it will market versions 
of the IBM Visualization Data 
Explorer software for Hewlett-Packard 
Co., Sun Microsystems Inc. and 
Silicon Graphics Inc. workstations. 
IBM also is making available a PVS 
software development kit, including C 
and FORTRAN compilers and related 
tools. The kit is available from The 
Portland Group, Wilsonville, OR. 

Systems Strategies Inc.'s Express and 
ezBridge products now support IBM's 
Advanced Peer-to-Peer Networking 
(APPN) protocol and Common 
Programming Interface for Communi
cations (CPI-C), the standard LU6.2 
application-programming interface. 
These announcements make the New 
York-based communications expert 
one of the first, if not the first, soft
ware vendor to make APPN available 
under UNIX. 

SynOptics Communications Inc. 
introduced a software product that 
allows customers to manage their 
SynOptics intelligent hub-based 
Ethernet and token-ring networks 
directly from network-management 
platforms from IBM (as well as 
Digital Equipment Corp. and HP). 
The product, Lattis Views, provides 
selected hub-management applica
tions previously available only on 
SynOptics' SunNet Manager-based 
LattisNet Manager for UNIX prod
uce. Lattis Views can be run on 
IBM's AIX NetView/6000, DEC's 
DECmcc Management Station for 
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Ultrix and HP's Open View Network 
Node Manager. 

Silicon Graphics Inc. 
SGI rolled out the Iris Indigo server, 

a file and compute server designed for 
small- to medium-sized workgroups. 
The system employs a MIPS R3000A 
CPU, benchmarking at 30 MIPS, 4.2 
MFLOPS and 26 SPECmarks. It can 
hold three SCSI-2 internal drives, and 
using external devices, provide up co 
8.4 GB of disk storage. The server 
comes with two serial pores, one high
speed parallel port and five 16-bic 
audio pores. Price: $6,400. 

Iris Inventor, an object-oriented, 30 
toolkit for application development, is 
now available from SGI. The kit com
bines the graphics programming capa
bilities oflris Graphics Library (Iris 
GL) with the modularity of a 30 
toolkit. Iris Inventor is integrated with 
the Xl 1 windowing system and Iris 
GL rendering. It provides complete 
support for C and C++. The product 
defines a new, 30 file interchange for
mat chat provides 30 cut-and-paste 
operations, called the Inventor File 
Format. Iris Inventor runs on SGI's 
line of Iris 40 workstations. 

This Just In ... 
• From our "It sounded coo good co be 
true" department: Quorum Software 
Systems Inc. and Apple Computer Inc. 
are entangled in a legal batcle over 
Quorum's right co help ISVs migrate 
their Macintosh-compatible applica
tions co ocher platforms, including 
Suns. Apple claims chat Quorum 
Latitude, a cross-platform compatibility 
tool, violates Apple patents on "pull
down menus," "color Quick-Draw" and 
Apple's copyrights. Menlo Park, CA
based Quorum claims chat Latitude 
relies solely on Motif or Open Look for 
menus and uses Adobe Display 
PoscScripc or SunSofc's NeWS for screen 
rendering, and thus fails to infringe on 
any Apple copyrights or patents. 
• Version 1.1 of Sun's Ada Develop
ment Environment is now available 
through SunPro. The product is com
patible with the VADScross family of 
cross-development products from 
Verdix Corp. and contains an interface 
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co SCCS, the UNIX utility for source 
file version control. The environment, 
which consists of the SunPro Ada com
piler and SPARCworks/Ada coolset, 
also comes with network licensing. 
• NeXT Computer Inc. , Redwood 
City, CA, is porting its Netlnfo sys
tems administration software ro Sun 
and ocher UNIX platforms. This is the 
first time NeXT is venturing into 
source-code licensing co third-party 
developers. Codex Corp. of Albert 
Park, Victoria, Australia, has already 
announced a complete Netlnfo-based 
product for Suns called Neclnfo for 
Sun, which allows users co manage 
mixed networks of Suns and NeXT 
workstations from a single platform. 
• Software publisher Qualix Group 
Inc., San Mateo, CA, has developed 
what it's calling its "Cheap Seats" pro
gram-a scheme co bring the price of 
networked licensed UNIX software 
below chat for many PC and 
Macintosh programs. Qualix is mak
ing available between 25 and 50 seats 
of select packages for a radically 
reduced fee. The first packages includ
ed in Cheap Seats are Locus 
Development Corp.'s Locus 1-2-3, 
Elan Computer Group Inc.'s Avalon 
Publisher, MindWork Inc. 's Personal 
Postmaster, Crosswinds' Synchronize 
and Computer Support Corp.'s Arcs & 
Letters Graphics Composer. The price 
for 25 floating licenses of 1-2-3, for 
instance, is $10,000 under Cheap 
Seats. Qualix plans to add more prod
uces during the next six months, espe
cially in the productivity cool area. 
• Cambridge, MA-based Integrated 
Computer Solutions Inc. has come up 
with a novel idea for hawking widgets. 
The company has published the 
Widget Dacabook, a collection of 
more than 40 Xe-based widgets and 
ocher objects chat help developers cre
ate Motif-based graphical user inter
faces . For $10, customers receive the 
Widget Dacabook and accompanying 
CD-ROM containing the binary wid
get code and access to six public
domain widgets (in source code form); 
users can purchase access codes for 
widgets described in the book direccly 
from ICS and its resellers for prices 
ranging from $200 co $3,000. 
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• Atria Software Inc. , Natick MA, has 
rolled out a CASE management sys
tem called ClearCase. And already the 
company has inked agreements with 
Sun Microsystems Inc., Hewlett
Packard Co. and Silicon Graphics Inc. 
co make ClearCase available on their 
workstations. (HP is actually OEMing 
the product.) The system provides ver
sion control, configuration manage
ment and process (i.e., policy and pro
cedure) control. 
• SPARC International updates: The 
SPARC Compliance Definition 2.0 
spec is at last ready and available. New 
co the spec, among ocher features, is a 
Motif Widget Set option, allowing 
vendors co support Motif yet remain 
SCD-compliant. SI also announced 
availability of its Developer's 
Tool Chest, a set of interface specifica
tions and tools distributed on CD
ROM to aid customers in migrating co 
2.0. (If chis sounds a lot like Sun's 
Open Migration Toolkit, chat's 
because it is; Sun's aids developers in 
moving to Solaris 2.0; SI's helps them 
move to SCD 2.0.) And SI is now 
making available royalty-free, for a 
one-time license fee of $99, the 
SPARC architecture license. All you 
have to do to qualify is purchase the 
SPARC Architecture Manual Version 
8 for $37. SPARC International is 
based in Santa Clara, CA. 
• If you don't recognize the name Gain 
Technology Inc., you just might by 
chis fall. Sun Microsystems Computer 
Corp. is using the Palo Alco, CA-based 
company's GainMomentum object
based hypermedia application-devel
opment technology co develop interac
tive multimedia training software. 
SMCC is expected co bundle chis mul
timedia software with all new 
SPARCscations starting chis fall. Sun's 
already using the GainMomentum
based package in-house at Sun 
University for training its own 
employees. GainMomentum, which 
bears a strong resemblance to NeXT 
Computer Inc.'s NeXTscep, allows 
developers co build applications incor
porating multiple types of data, 
including SQL database data, text, 
images, graphics, audio (and even ani
mation, in the next release). -



YSTEMS ADMINIST RATION 

PETER KALABOKIS 

Mail Bonding bys. LEE HENRY 

N 
o. This isn't a column about guys getting close, 
and I haven't forgotten how to spell. We're 
going to look at a compatibility issue between 
the mail tools in Open Windows Versions 2 and 

3. For sires running both windowing systems and for users 
with old mail still in in boxes when Open Windows Version 
3 is installed, I've included a tool that will turn enclosures 
(the enclosure mechanism for mailtool in Open Windows 
Version 2) into attachments (the enclosure mechanism for 
mailtool in Open Windows Version 3). We'll also examine 
the differences between the two mail models and how the 
binding of icons to files is used in mail tool. 

The mailtool in Open Windows Version 3 brings some 
clever new features to its users. Among these, the more intu
itive approach to attaching and mailing files of various types 
gives the mail recipient a clearer view of attached files. Now 
displayed as icons, rather than appearing as uuencoded com
pressed text, these files are nearly lined up and numbered in 
the attachments window. 

Coming and Going 
What users do to mail files has changed in Open Windows 

Version 3. In Open Windows Version 2 mailtool, the sender 
drags a file from File Manager and drops it into the compose 
window. In response to a notice box that then pops up, the 
sender selects the option to encode the fi le. Voila! T he 
blocky, incomprehensible text appears in the window 
couched between the begin and end lines that uuencode 
and uudecode use to delimit fi les. 

In Open Windows Version 3 mail tool, the sender d rags a 
file from File Manager into the Attachments window and 
the appropriate icon for the file appears and is assigned the 
next sequential attachment number. 

Recipients in Open Windows Version 2 can look at the 
blocky encoded text if they wish but might notice the "(E)" 
in the message header telling chem chat the message contains 
an enclosure. They then drag the message fro m the header 
line into File Manager and retrieve the original file. 

What users do to retrieve mailed files has also changed. In 
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represented in the chart below. The 
bottom four OSI layers form the low
er-level infrastructure of the OSI mod
el. They provide the data-transfer end
to-end services. The upper three layers 
are the upper-level infrastructure and 
provide the services for information 
transfer. 

The official basis for each of the lay
ers is to allow the independent devel
opment of protocols at each level. The 
total communications task is thus 
parceled into smaller areas that are 
intended to be functionally separate. 
Protocol standardization can thus be 
established. For each layer, "one or 
more standards have been defined. " 
And these standards are intended to 
specify fully the protocols and services 

05/'s Layers 

Application } 
Presentation Application Services 
Session 

Transport } 
Network . 

End-to-End Services 
Data Link 
Physical 

required for that layer's functionality. 
At the winter 1988 meeting of the 
UKUUG, Professor P.F. Linington of 
the University of Kent gave a tutorial 
on "current facilities and transition 
plans." The very next year, Peter 
Houlder, of the same university, told 
the audience in Cardiff: "The higher 
level OSI protocols cannot be.support
ed on our existing ukc machine." 

Problems 
As far as I'm concerned, there are 

three major problems with OSI: 

1. It is large, ungainly and slow; 
2. There are few manufacturers supply
ing either software or hardware support 
for OSI; 
3. There was nothing wrong with 
TCP/IP (except, perhaps, that it origi
nated in the United States) . 

New ANSI Committee 
ANSI's Accredited Standards 

Committee X3, Information 
Processing Systems, has announced 

For more information 
about X3H7, contact: 

William Kent 
Hewlett-Packard Laboratories 

1501 Page Mill Road 
P.O.Box 10490 

Palo Alto, CA 94303-0971 
( 415) 857-8723 

email: kent@hplabs . hp . corn 

Ms. El izabeth Fong 
NIST 

Technology Building, A266 
Gaithersburg, MD 20899 

(301 ) 975-3250 
email: fong@ecf. ncsl. nist. gov 

the formation of a new Technical 
Committee, X3H7-Object 
Information Management. The object 
paradigm is increasingly used as a basis 
for interoperability in the areas of 
object data management, object pro
gramming languages, object network
ing, object analysis and design, and 
object user interfaces. X3H7 will work 
actively with other organizations to 
reach consensus. X3H7 will develop a 
reference model technical report. The 
scope includes: 

• An interoperable object model 
• Object data management services 
• External representations of o~ect 

model schema and data 
• Object class libraries 
• Object languages 
• Object communication and distribu

tion 
• Object design and methodologies. 

Any individuals or organizations 
who are interested in the work of 
X3H7 are invited ro participate. There 
was a meeting ofX3H7 scheduled for 
June 30 to July 2 in Palo Alto, CA. I 
will discuss what's going on in a future 
column. -<> 

Peter H. Salus is the executive direc
tor of the Sun User Group. He has 
attended both ISO and P1003/P1201 
meetings and expects remission of 
time in purgatory as a result. Email: 
peter@sug . org. 
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IEEE-488.2 
for Your Sun SPARCstation 

Plug-in SBus Interface 

• SBus single-slot IEEE-488.2 interface 
• NAT4882'" IEEE-488.2 Controller chip 

- Optimized GPIB functionality 
• Turbo488® perfom1ance chip 

- 1 Mbytes/sec reads and writes 
• Multitasking SunOS software included 

External SCSI <-+ GPIB Controller 

• Complete IEEE-488.2 control 
using GPIB-SCSI-A Controller 

• RAM buffer 
- Maximized system throughput 
- SCSI disconnection/reconnection 

• Multitasking SunOS software included 
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our Standard Column 

JOHN W. KELLEY JR. 

OSI or TCP /IP? by PETER H. SALUS 

W
ell, let me begin by 
stating that I don't like 
OSI-the Open Systems 
Interconnection. I feel 

that this is something that was forced 
upon the world of computing by the 
large governmental PTTs (the national 
post-telephone-telegraph entities of 
Asia and Europe). Much to the dismay 
of those who felt that TCP/IP could 
do the job better, the U.S. National 
Institute of Standards and Technology 
(NIST, formerly NBS) has gone along, 
and so we have GOSIP (Government 
Open Systems Interconnection 
Profile), issued as FIPS 146-1. 

GOSIP 
GOSIP is based on the recommenda

tions of a group of vendors and users 
who participated in a NIST workshop. 
It incorporates all of OSI and "addi
tional protocols [that) provide new 
services useful to Federal Agencies." 
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This means that the already slow and 
overheavy OSI has been burdened 
with still more fetters. 

Yet the U.S. federal government is 
pushing GOSIP ever harder. So I 
guess we'd better get used to it. As of a 
few months ago, the Department of 
Defense, NASA and the Department 
of Agriculture were stiffening their 
requirements for OSI technology. This 
is quite different from this past year, 
when RFPs mentioned GOSIP in a 
footnote, if they ever did mention it. 
And while the Office of Management 
and Budget has nominal oversight 
where GOSIP compliance is con
cerned, they apparently don't check 
procurements for compliance. 

Nonetheless, OSI will soon be upon us. 
And, as fu as I can tell , all the T-shirts 

are true: the elephant balancing on the 
phone lines, "Same-day service in a 
nanosecond universe," the seven layers 
topped by one labeled "politics." 
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In addition to GOSH~ there are 
OSI/CT (ISO/IEC 9646: Open Systems 
Interconnection-Conformance Testing 
Methodology and Framework) in five 
parts; OSI/RM (ISO/IEC 7498: 1984: 
OSI-Basic Reference Model) the infa
mous seven layers, see below; and 
OSI/SM (Draft Standard ISO/IEC 
10164: OSI-Systems Management). 

In fact, ISO 7498 has three more 
parts: 7 498-2: 1988, which describes 
security services and defines their posi
tions with regard to the reference model; 
7498-3: 1989, which defines name use 
and address use; and 7498-4: 1989, 
which defines concepts and a structure 
for OSI management. There is also an 
Addendum 1: 1987, which adds pro
visions for connectionless-mode trans
m1ss1on. 

Seven Layers 
The "OSI Reference Model" is orga

nized around a seven-tier structure 



Not every OODBMS is capable of 
handling the kinds of arbitrary net
works that would emerge from this 
system, but there are some that could. 
Unfortunately, storage is not the tricky 
part. Data representation, navigation 
and interpretation are the real bugaboos. 

Dr. Wasserman notes: "The biggest 
problem that we have encountered is 
the ability to handle objects of a dif
ferent grain size. It's relatively easy to 
take care of a small number of big 
objects and to do the processing out
side the OMS. It's much harder to deal 
with a large number of small objects ... 
one might treat an entire diagram as an 
object in the OODBMS, but that will 
often be too coarse a grain. Along the 
same lines, it's often necessary to treat 
an object in several different ways, i.e., 
an entire source program vs. a single 
module vs. a line of code vs. a token 
vs. a character. Different tools need 
different views of the object and its 
composition/decomposition. This is 
an ugly and difficult problem." 

Most of today's network-analysis 
and modeling tools are very special
purpose creatures. This makes sense; 
an electrical-circuit simulation pro
gram cannot be expected to do stress 
analysis for bridges. Nonetheless, some 
commonality of formats is going to be 
needed, if only to keep programs from 
chewing on inappropriate data. 

More expansively, certain analytic 
and modeling techniques are clearly 
applicable to more than one discipline. 
Fast Fourier Transforms and Linear 
Programming are two obvious examples. 
Presentation techniques, including 
audio and video annotations, can also 
help users deal with large amounts of 
data. If the system encourages 
exploratory analysis, interesting cross
fertilization may occur. (SGI's "Iris 
Explorer" is a nifty example of just 
such an exploratory analysis system.) 

Don't look for this kind of system to 
drop out of the sky in the near future. 
Pieces of it are available today, howev
er, and sundry efforrs (DOE, OOSD, 
ToolTalk) are trying to solve some of 
the grainier problems it would present. 
Give it a few years, perhaps a decade, 
and this fantasy might well seem all 
too conservative. 
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Today 
Computers have gotten pretty good 

at handling text; most systems come 
with at least one text editor, and for
matting systems are commonplace. 
Drawing packages are substantially less 
common. The Macintosh provides a 
couple; SunOS (discounting iconed

it ) provides none, although packages 
such as CorelDraw and IslandDraw 
can be purchased separately. 

Unless you have some add-on soft
ware, your Sun system can't do any of 
the tricks described above. Even with 
the best software available today, some 
of them are still beyond reach. Let's 
look at the current state of the art. 

Simple drawing packages (e.g., Mac
Draw, TopDown) are no problem. 
There are a number of programs that 
will allow you to enter lines, circles and 
other objects. They won't help you much 
in keeping things connected, however. If 
you move an icon across the screen, be 
prepared to redraw a number of arrows. 

Flow chart-specific drawing pack
ages (e.g., MacFlow) try to deal with 
explicit connections. Move an icon, 
and the connections will remain 
attached. Unfortunately, it isn't hard 
to confuse the ones I've seen, bur they 
do make an effort. They fall down, 
however, on implicit connections. 

Venn and Warnier-Orr diagrams, 
for instance, have no physical lines 
attaching their components. Worse, 
each has different rules for grouping 
its graphical elements. Even if a flow
charting program had the necessary 
icons, the dynamics of editing such a 
drawing would be out of reach. 

To assist in creating and editing a 
diagram, a drawing package must 
"understand" how the diagram's ele
ments fit together. If I select a block 
in a Warnier-Orr diagram, all of the 
constituent items should come along 
for the ride. If I add items, existing 
items should make room for them, as 
they would in an outlining program. 

Software through Pictures 
Interactive Development Environ

ments (IDE), San Francisco, has been 
promoting CAD software for design 
and analysis for several years. Their 
environment, called Software through 
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Pictures, supports a variety of design 
methods. These include Structured 
Systems Analysis (DeMarco/Yourdon 
and Gane/Sarson) , Real Time Require
ments Specifications (Hadey/Pirbhai), 
Hierarchical Data Structures Qackson), 
Entity-Relationship Modeling (Chen), 
Structured Design (Constantine/Your
don) and Object-Oriented Structured 
Design (OOSD; Wasserman/Pircher). 

The system integrates diagram edi
tors and checkers with code and docu
mentation generators. The cools and 
support libraries communicate through 
a relational DBMS, allowing a substan
tial degree of cross-checking and coor
dination. To support varying customer 
preferences, IDE provides more than 
300 alterable cool properties. 

The IDE system's name implies that 
one can develop entire suites of software 
by drawing pictures. This is not yet the 
case (no pun intended), but they are 
closing in on it. Prototyping tools, aug
mented by snippets of functional code, 
can go a long way toward simulating or 
even producing a running system. 

This is a substantial piece of work. 
It could be very useful to any large 
C/UNIX development effort. The 
DOD standardization support (DOD
STD-2167/2167 A) alone could save 
many hours of tedious and possibly 
error-prone effort. And yet, and yet, I 
find it all a little confining. 

What I Want 
My idealized editing package would 

be quite a monster; it might be better 
to think of it as a system of programs. 
Or, to be au courant, a set of cooperat
ing objects. Nonetheless, all that is a 
mere (:-) implementation detail. 

Fully comfortable in a mulcimedia 
world, the package would deal with 
text, images, audio and video clips, the 
works. It would allow manual input 
from a variety of devices: mice, pens, 
space balls, data gloves, etc. Arbitrarily 
extensible, it would accept new sub
systems gracefully. Finally, it would be 
supplied with, or would at least be 
economically available for, any reason
able computer system. 

CAD capability would be integral to 
the package. Rule sets for all major 
types of CAD would be available, and 
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new sets would be trivial to add. A cen
tral Object Management System (OMS) 
could score everything: data, relation
ships, values for their properties, mech
anisms for access control and event trig
gering. I would prefer to see this done 
by an OODBMS, but that's not critical. 

A common form of notation would 
allow assorted checkers, simulators 
and translators to use the common 
data pool. IDE's Object-Oriented 
Structured Design (OOSD) notation 
(Computer, March 1990, among oth
ers) is a step in that direction. How, 
after all, can you properly design a 
building when you can only simulate 
its subsystems in isolation? 

Networked access would be built in, 
allowing multiple users to view and 
edit drawings as part of an on-line 
conference. I am appalled, by the way, 
at the dearth of interactive communi
cations programs in use on UNIX sys
tems. UNIX still lacks a multiuser talk 
facility; VMS had one back in 1980. 

Does all this seem pretty far-fetched 
to you? It does to me, as well, but most 
of the essential technologies are already 
available. Some are a bit researchy, oth
ers are being sold as products. 

Getting There 
The "iconic editor" is a pretty trivial 

extension on any of the current high
level window libraries. It should be able 
to accept new icon definitions, use old 
ones in drawings, etc. It should know 
the conventional meanings of symbols 
but allow alternate usage without seri
ous complaint. 

Ideally, users would be able co add, or 
at least edit, rule sets for connectivity, 
related icons, etc. I suspect that the ini
tial definitions would require substan
tial expertise, but simple adaptations 
should then be possible with relatively 
little effort. A hexagon and a diamond 
may have very different meanings, but 
their graphic rules are likely co be 
pretty similar. 

Multiuser interaction isn't too diffi
cult, as long as only one user is trying 
to change things at a given instant. A 
simple approach would allow multiple 
cursors co roam the window at the 
same time but only allow one of them 
co be "in control." 



50GB -line. 

50 GB On-line. 

Traditional tape archives are REEL-ly 
big, provide REEL-ly slow access and are 
REEL-ly expensive to staff and run. 

But now there's an alternative with 
really "un-REEL'' performance: Tii's 
Series 10 cartridge handling subsystem. 

This 8mm stacker keeps all your 
archived data-up to 50 GB-essentially 
on line with access to any cartridge in 
about 20 seconds. 

Unlike conventional 9-inch reels, 
this 50 GB archive doesn't fill up a distant 
storage room. In fac~ measuring just 
15.511 tall x 8.511 wide x 17.511 deep, you can 
keep the Series 10 close to your system. 

And it doesn't require a staff of atten
dants devoted to its care and feeding. The 
Series 10 can be configured with up to 10 

8mm cartridges and is designed to back 
up your system completely unattended. 
For even larger system or network 
requirements, our CTI-1-120 can hold up 
to 116 8mm cartridges for 1/ 2 terabyte of 
automatic backup and retrieval. 

The Series 10 includes Tii's brilliant 
on board display with real time information 
on tape capacity, ECC error correction, 
read write rate and tape status. 

Plus there's a configurable SCSI 
interface for plug and play compatibility 
with the widest variety of computers 
including DEC, Sun, IBM Midrange, 
IBM PC, and compatibles, HP, Macintosh 
and others. 

For real performance, get rid of those 
outdated reels. For more information on 

the Series 10 or CTI-1-120 subsystems, 
contact Transitional Technology. Inc., 
5401 E. La Palma Ave., Anaheim, CA 
92807. Phone: (714) 693-1133. 
Fax: (714) 693-0225. In Europe call: 

r~ 
Backup so easy, you can do it 
with your eyes closed. ...,.,.,. 

Ill 
TRANSITIONAL 

TECHNOLOGY, INC. 
© 1992 Transitional Technology, Inc. All other trademarks and copyrights acknowledged. 
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ROBIN JAREAUX 

Computer-Aided Diagramming: 
Needs, Tools and Prospects 
by RICHARD MORIN, Technical Editor 

s everal years back, I engaged in a 
small exercise. I wrote down a 
list of the diagramming lan
guages that I knew, at least on a 

reading basis. I came up with a couple 
of dozen without significant effort. 
More to the point, I found several that 
I use on a regular basis. 

Most programmers and engineers 
will have equivalent lists, adjusting for 
their particular specializations and tastes. 
Diagramming Techniques for AnalJsts and 
Programmers (Marrin & McClure, Pren
tice Hall, 1985, ISBN 0-13-208794-4) 
has chapters on: 

Decomposition Diagrams 
Dependency Diagrams 
Dara Flow Diagrams 
Three Species of Functional Decomposition 
Structure Charts 
HIPO Diagrams 
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Warnier-Orr Diagrams 
Michael Jackson Diagrams 
Flow Charrs 
Structured English and Pseudocode 
Nassi-Schneiderman Charts 
Action Diagrams 
Decision Trees and Decision Tables 
Stare-Transition Diagrams 
Dara Structure Diagrams 
Entity-Relationship Diagrams 
Dara Navigation Diagrams 
Compound Dara Accesses 

More current reference works would 
likely have even more. I don't know 
how many diagramming languages are 
in use worldwide, or even in the Unit
ed Stares; there must be hundreds. 
Now for the interesting part: How 
many of these languages does your 
computer understand? Whirrr. Beep. 
Ill-defined question. 
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OK, I'll try again. Can your computer 
assist you in editing any of these lan
guages? Thar is, does it know enough 
about their "syntax" to keep logically 
connected icons grouped appropriate
ly? Can it check for syntactic (ler alone 
semantic) errors? Can it read descrip
tive data files and turn chem into rea
sonable, editable diagrams? 

Heading into multilingual territory, 
can it integrate multiple diagramming 
methods in a single database? How 
about checking for inconsistencies 
and/or converting among differing 
diagramming methods? Does it let 
you add new diagramming methods? 
Easily? 

Can you share a sketchpad over the 
network? Make your drawings with a 
pen? Scan in and interpret existing 
drawings? Well, don't feel left our; I 
can't do most of these, either. 



UNIX BASICS 

ioctl call: 
setnb(int fd) 

inti ; 

i = l ; 
ioctl(fd , FIONBIO , &i) ; 

setting i to zero will clear the internal flag that marks the 
file descriptor for nonblocking I/0. You can get exactly the 
same result by using a call to fcntl. 

setnb(int fd) 
{ 

fcntl ( fd , F _ SETFL , O_ NDELAY) ; 

/ * _ FNDELAY is a synonym */ 
/ * for O_ NDELAY */ 

You can see that there is loads of confusion here. POSIX has 
defined yet another way of providing nonblocking I/0. You 
use f cntl to set on the O_ NONBLOCK status flag on the file 
descriptor. The POSIX specification says that the read and 
write system calls should return an error EAGAIN rather 
than the original 4.2BSD EWOULDBLOCK error value when 
the calls would block. 

Incidentally, you can set the O_ NONBLOCK or O_ NDELAY 

flags on for the fil e descriptor when the file is opened. You 

pass one of these flags in as part of the flags parameter to 
the open system call. It's better to use this option if possible 
and use fcntl only when you are affecting the flags set onto 
an already open fi le descriptor. 

All this is a demonstration of the bag and baggage 
that UNIX has picked up over the years in the name of 
backward compatibility and the coexistence of the dif
ferent flavors of system. I hope that POSIX will reduce 
all thi s. 

Finally 
T he development of the select system call and the non

blocking settings on file descriptors have enabled the cre
ation of a broad class of applications that support I/0 mul
tiplexing. System V does not have select ; instead it uses a 
system call called poll. 

T his has simi lar features to select. The POSIX working 
group charged with working on the System Interface API is 
about to start making decisions about a version of select 
or poll for POSIX. The group will be meeting this month 
in Chicago. -<> 

Peter Collinson runs his own UNIX consultancy, dedicat
ed to earning enough money to allow him to pursue his 
own interests; doing whatever, whenever, where ever. . . . He 
writes, teaches, consults and programs using Sun OS run
ning on a SPARCstation l+. He is the Usenix Standards 
Liaison. Email: pc@expert . com . 

Here's how it works. 
If you need support for a Sun product, we'd like to suggest 

a simple, direct course of action. 
Call Sun:" 

And why we have more 
than 50 training centers 
around the world. 

After all, at Sun Customer Support we're focused on being All of which means no matter where you are, or what you're 
there when you need us. On ensuring that our support services looking for - hardware and software maintenance, upgrades, 
match the same level of quality built into our technology. connectivity solutions, education - your shortest route to the 

And that's why, quite simply, we have the best UNIX"expertise answer begins with Sun Customer Support. 
in the business. Why we've invested in a global network of Give us a call today at 1 800 821-4643 ( in California, 
16,000 service pr?fessi?nal~. Why we of~er the ♦ Sun Microsystems l 800 821-4642 ), and we'll keep you moving 
most comprehensive m1grat1on paths available. Computer Corporation in the right direction. 
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ing, then the call will return a value of zero to the calling 
process. This allows the code to tell whether the timeout has 
elapsed. 

If you supply a structure containing zero timeouts, then 
the effect is to poll the file descriptors for any activity. If 
there has been no activity, the call will return immediately 
returning zero. 

It's really easy to misuse this call and take the machine 
away from any other user. It permits you to write programs 
that use short or zero-length timeouts and loop endlessly, 
polling away. I know that you are public-spirited citizens 
and want to minimize unnecessary, nonproductive processor 
cycles, especially on a workstation. That other user is really 
you. 

Inhibiting Blocking 
It's easy to see how we can use a system call that will wait 

for input events. The delays are most ofren due to some 
human who is busy doing a myriad of other things that 
occupy normal life. What an interesting-looking cloud, per
son, insect, bird, table, fingernail, etc., etc. The delays 
involved in output are less obvious and it's not so clear why 
you might wish to test whether output will block. 

Can you guarantee that output will always happen in 
some reasonably short time? It depends on the application 
and the risks that you, the author, are prepared to take. For 
example, output to the terminal will always happen in some 
finite time, or will it? What happens if the user has pressed 
Control-S and stopped the data flowing? A number of 

writes will fill up the buffering that the kernel is prepared to 
do, and the output will block. What about output to disk? 
That always happens, right? Well, what if the disk is really a 
remotely mounted NFS filesystem and the network has just 

oes it matter if it blocks in 

these 'odd' circumstances? It 

depends entirely on the appli

cation. Just don't take appar

ent certainties for granted. 

died? Can your application survive that? Does it matter if it 
blocks in these "odd" circumstances? It depends entirely on 
the application. Just don't take apparent certainties for 
granted. 

One way around this problem is to mark the file descrip
tor with a flag that stops the I/0 system calls from blocking. 
The read or write system calls will return an error if the 
call that has just been made would block. The system call 
will return -1, and the external variable errno is set to 
EWOULDBLOCK. You can detect this error, go off and do some 
useful work and try the system call again later. 

You can set this up on any file descriptor by using an 
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Every day it's the same old song. Squeeze more files onto that magnetic disk. Track and recover files for those demanding 

users. Shuffle tapes while hassling with time-consuming network backups. 

It's enough to get any system administrator down. 

Fortunately, a Comtec Automated Solutions jukebox can now perform all these tasks for you - automatically, reliably and, 

best of all, economically. 

Choose 4mm or 8mm autoloaders holding from 32 to 270 GB. With its sophisticated back-up and archival software. your 

Comtec jukebox can handle unattended back-ups across your UNIX® network, even make recovering files simple enough for users to do 

themselves from anywhere on the network. 

Sound like music to your ears? Well. for a limited time, we're also taking requests for our free series of white papers -

"Is It Time To Automate?" Just call 1713) 935-3666 today and soon you'll be singing a different tune. 

COMTE( AUTOMATED SOLUTIONS 
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have failed and will return -1. It fails moscly because it is 
incorreccly set up. It can return because a signal has been 
received before data for reading has appeared at a file 
descriptor. Dealing with chis eventuality is somewhat appli
cation dependent. 

Normally, the select call will replace the fdset bit map 
with a new bit map with bits set to show the calling pro
gram the file descriptors that have had some activity. It will 
return a nonzero value giving the number of file descriptors 
chat need to be looked at. This method is a litcle like the 
width parameter chat you send into the call in the first 
place. IfI continue with my example: 

if (rv > 0) { 
if (FD_ISSET(O , &fdset)) 

/* 

* can read from fd 0 
*/ 

if (FD_ISSET(infd , &fdset)) 
/* 

* can read from infd 
*/ 

I don't free about the returned value from the select call 
because my application is simple. 

Reader Feedback 

In more complex situations, you may see people write 
things like: 

for ( i = 0 ; i < rv ; i ++) { 

if (FD_ ISSET(i, &fdset)) { 
/* 

* do work 
*/ 

Notice chat the mechanism means chat the original fdset 
cannot be used in a loop because it is destroyed by the call 
to select . Input to the select call needs to be reset every 
time it is used. 

Even with the addition of the event detection part of the 
select call, your application may still find chat it is unac
ceptable to block for uncontrollable periods inside the call. 
The designers of select thought of chat. If you supply a 
pointer to a timeval structure: 

struct timeval { 
long tv_sec ; 
long tv_usec ; 

} ; 

This allows the specification of seconds and microseconds of 
a timeout period. If the period elapses with nothing happen-

T 
o help SunExpert serve you better, take a few minutes to close 
the feedback loop by circling the appropriate numbers on the 
Reader Service card located in the back of this magazine. Rate 
the following column and feature topics in this issue. 

42 

Interest Level 
Features: High .... ................. Medium .................... Low 
Suns in CAD/CAM/CAE 150 ................. .. . 151 ................... 152 
Product Reviews: A Notebook, a Paperback and a Clone 153 .................... 154 .... .. ............. 155 

Columns: 
Ask Mr. Protocol-That Obscure Object of Desire 
UNIX Basics-Nonblocking Input/Output 
I/Opener-Computer-Aided Diagramming: 

Needs, Tools and Prospects 
Your Standard Column-OSI or TCP/IP? 
Systems Administration-Mail Bonding 

156 ....... ...... .. ..... 157 ................... 158 
159 .. .. .. ...... ...... .. 160 .. .......... .. ..... 161 
162 ..... ....... .. ...... 163 .... ........ ... .. .. 164 

165 .................... 166 .. .. ... .. .......... 167 
168 .. .. ...... ....... ... 169 .................. . 170 

SUNEXPERT Magazine/July 1992 



An Introduction to 02· 
Pop-Up Editor Window 
Guides the user in entering rules, 
procedures, equations, and values. 

Workspaces 
Allow the user to organize 
knowledge libraries in modules. 

Real-Time Generic Rules 
and Procedures 

To represent knowledge that can apply 
to any object or to a class of objects. 

Graphic Displays - -----~ -~li~t--'::='-... _,_ 
Represent data in easy-to
understand forms, such as dials, 
meters, tables and graphs. 

Message Board - - -----+--
Posts important information to 
the operator concerning real-time 
events. 

Subworkspaces 
Allow for organizing knowledge 

hierarchically. Operator Logbook 
Maintains a chronology of 

events and operator actions. 

Object-Oriented Animation 
Provides the ability to move 

and animate objects in colors 
dynamically. 

Dynamic Simulation 
For modeling and simulating 

real-world applications, testing 
knowledge bases, and comparing 

actual and ideal behaviors. 

Gensym's GZ Real-Time E xpert System running on a SUN SPA RCstation.™ 

The G2 Real-Time Expert System 
G2 displays information through a highly-organ
ized, easy-to-understand windowing system that 
enables the user to capture, manage and deploy 
knowledge applications demanding real-time 
performance. These windows can contain sche
matics, animated graphs, rules, procedures and 
tables. All windows are at the user's control: they 
can be viewed, hidden, moved, scaled and layered 
as desired. 

G2 features an editor window and attribute 
tables to assist the user in editing rules and ob
jects. This provides an easy-to-follow, uniform 
framework for either entering new knowledge or 
editing existing knowledge bases. 

A built-in inspect utility enables users of large 
knowledge bases to search for, locate, and edit 
various types of knowledge. 

More than 100 major organizations use G2 on 
SUN SPARCstations. 
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UNIX BASICS 

variable-length bitfields. The general form of the system call 
1s: 

rv select(width , readfds , 
writefds , exceptfds, 
timeout) ; 

The width parameter gives the number of file descriptors to 
be considered in this call to select . It can set to the maxi
mum number of file descriptors that are supported by the 
implementation; you can get this directly from the ulimit 
system call. Alternatively, it can be set to one more than the 
value of the highest used file descriptor in the call. 

The fds parameters are bit maps that specify the type of 
activity that is to be looked for: read, write and exceptional 
conditions. The exceptfds bit map is really only applica
ble for network connections where it can be used to detect 
"out-of-band data." It can also see master/slave communica
tions on pseudo-ttys. The final parameter to the system call 
gives a timeout value. I'll talk about that in a bit. 

The parameters whose names end in fds are pointers to 
bit maps that are manipulated by a set of macros. The 
macros make the program portable into environments with 
different numbers of bits in the maps. Setting up a call to 
select is then reasonably easy. Let's imagine that we want 
to listen for data from standard input (file descriptor O) and 
some other source whose file descriptor is in infd. The 
code goes a little like this: 

int w; 
int rv ; 
fd_set fdset ; 

/ * clear the bit mask */ 
FD_ ZERO(&fdset) ; 

/ * set bit 0 and infd */ 
FD_ SET(0 , &fdset) ; 
FD_SET(infd , &fdset) ; 

/ * set width */ 
/* slight kludge */ 
w = infd + 1 ; 

I* call select */ 
rv = select(w, &fdset , NULL , NULL , NULL) ; 

As usual, I am limited in text width by the printing process. 
I have included some definitions at the start of the code so 
you can see what is happening. The first code line ensures 
that the bit map is set to zero, a necessary step. The next 
two lines set the appropriate bits to make the system call 
look at file descriptors zero and infd. I then derive the 
width from the value in infd since I know that it will be 
the maximum value for this call. Finally, I call select . The 
arguments I am not using are set to the null pointer. 

At some point in the future, select will return. It may 



UNIX BASICS 

More Complex Applications 
However, many more complex applications do not wane 

co be blocked. Consider something apparently simple like a 
terminal emulator. Ir rakes data from the keyboard and 
relays it over some communications channel co a remote 
machine, down perhaps an RS-232 line or an Ethernet con
nection. At the same time, it is reading data from the 
remote host from the communications line and writing it 
onto the screen. 

If you restrict yourself co the standard system call sec, it's 
hard to write a terminal emulator like chis as a single pro
cess. There are two code paths, both doing "read" and then 
"write." You will be blocked waiting for data from the key
board when data comes in from the communications line, 
and vice versa. 

Perhaps the most popular terminal emulator, rlogin, gees 
around chis problem by using two processes. One cakes data 
from the keyboard and sends it up the line; the ocher listens 
for data from the communications line and writes it co the 
screen. 

It works well, but only because rlogin is very "raw." It 
does no local line reconstruction or character processing; it 
cries to be an extension of the RS-232 line. It doesn't need 
co have much communication between the two halves of the 
program. A terminal emulator like telnet will do local 
processing of characters. It will assemble a line of data from 
the user, permitting line editing and displaying the resulc on 
the local screen. A new line of clean data will be sent co the 
remote host when the user hies return. 

To do chis, the two code paths chat make up the program 
will have co be closely coupled co enable character process
ing co rake place. A character coming from the keyboard 
will be scored locally and then echoed. The display process 
raking characters from the communications line and dis
playing chem on the screen now also needs co rake charac
ters from the input process char is handling the keyboard. 

The conclusion is chat we'd like co be able co put these 
two code paths into one program. To enable us co do chat, 
we need some way of dealing properly with the data coming 
from several sources, two in chis case. The key system call 
chat permits all chis was invented for 4.2B5D; it's called 
select . 

The Select System Call 
The basic idea is chat you pass a sec of file descriptors into 

select . It will block until something interesting happens 
on the I/0 channels chose descriptors represent. If it is look
ing at descriptors used for reading, then it will return when 
data is present for chose file descriptors. When looking at 
descriptors used for writing, it will return when there is 
space to write some data. 

A complication arises in specifying the file descriptors. In 
4.2B5D, you could only have 32 file descriptors in any pro
cess and there were 32 bits in each integer. It was natural co 
use the bits of the integer as a bit map of file descriptors char 
would be inspected by the select system call. 

Unfortunately, systems now provide many more file 
descriptors than 32. The arguments co selec t are now 
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NIX BASICS 

KE ITH GRAVES 

by PETER COLLINSON, 
Hillside Systems Nonblocking Input/Output 

M 
y article expressively entitled "Input/Output" 
(SunExpert, May, Page 30) covered the 
underlying notions of the UNIX 1/0 system. 
If you are a beginner in this game, I suggest 

that you pluck the copy from your bookshelf and scan the 
article. It gives you the basics you'll need to understand 
what follows. 

A feature of the read and write system calls that always 
deserves special mention is the idea of blocking. When a pro
cess executes an 1/0 system call, it will be put to sleep if the 
1/0 call cannot be completed. The process is oblivious to 
this. When the 1/0 system call completes, the process sees a 
normal return from the routine that was entered ro perform 
the 1/0. 

UNIX does this to maintain the notion that all processes 
deal with streams of data. If the process is reading from the 
terminal and input pauses, then the process should not need 
to take any special action. It will simply wait in the read 

system call until new data is ready. If the process is writing 
some data to a magnetic cape then the device will accept 
data much more slowly than the CPU can produce it. The 
process-output speed will be regulated by making it block 
when the device is not ready to cake data from the kernel. 

These ideas are well illustrated by pipes. Pipes contain a 

small amount of buffering and would not work on a single 
processor unless they did. A producer process writing into a 
pipe can do so until the pipe buffering is full. Ac chis point, 
che producer is put to sleep. While the pipe is empty, a con
sumer process will be asleep waiting for data to come. When 
data appears, the consumer is roused and reads the data. 
This makes space for the producer co write more; it is 
restarted and the cycle continues. 

The idea of blocking is more than just a convenience for 
the programmer. On a multiprocessing system, it's impor
tant chat the CPU is given ro some other process when the 
lack of a resource means chat the currently running process 
can no longer proceed. We muse try to avoid using the CPU 
to detect events by constant inspection (known as 
"polling"). Instead we try to arrange chat a process is told 
when some resource becomes available. We try to make 
events drive actions. 

Blocking is an important feature of multiprocessing sys
tems, and user processes don't ofren care chat it is happen
ing. Most processes have single execution paths: They read 
some data, process it, output some new data and finally die. 
Execution is sequential. Authors of such programs don't care 
about chem being blocked because the programs cannot 
proceed without waiting for the 1/0 to complete. 
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vided, but not l isten () and 
accept () . No provisions were made 
for setting socket options, and socket 
addresses could be provided only in 
the form of strings representing host 
names. This led serious network pro
grammers co the desperate expedient 
of constructing special servers, excer-

ASK MR. PROTOCOL 

one. It recognized chat network proto
cols are just chat-protocols-and chat 
implementations differ. le is not yet 
the case chat complex network code 
can be arbitrarily shifted between plat
forms , though chat day is coming. 
Certainly, it cannot yet be shifted 
between operating systems, and it is 

t is not yet the case that complex network 

code can be arbitrarily shifted between plat

forms, though that day is coming. 

nal co Smalltalk, which would accept 
a network connection from the 
Smalltalk virtual machine, and then 
proceed (in C!) co do whatever actual 
network magic was necessary co make 
the application fly. 

Mr. Protocol avers heatedly char chis 
was neither precry nor fun, but it did 
work. However, it did point up one of 
the strengths of object-oriented pro
gramming. The upper layers of the 
application, in Smalltalk, merely had 
co say co the network module, 
"gimme a socket." The face char the 
network module was extremely limit
ed did not matter, as the external serv
er provided the power necessary. 
When a lacer release of the system 
provided better network capabilities, 
only the network module changed. 
The entire remainder of the applica
tion was untouched. The next release 
of the system provided not one but 
two ways around the problem. In the 
first place, it allowed the end user co 
add (in C) new primitive methods co 
the virtual machine, in effect extend
ing Smalltalk arbitrarily. This is obvi
ously useful for binding Smalltalk into 
ocher applications, as well as solving a 
variery of environmental problems. It 
represents the beginning of a new era 
for what was originally a complete 
operating system-the abiliry ro inter
act with an external software environ
ment chat simply did not exist when 
Smalltalk was first invented. 

The second provision represented 
what Mr. Protocol refers to as a "shifr 
of vision." This shift is an important 
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only by dine of browbeating chat it is 
possible co move UNIX networking 
code between a System V-based 
STREAMS environment and a BSD
based socket interface ... most such sys
tems now provide application libraries 
that translate the semantics of one 
environment, as closely as possible, 
into the native semantics of the plat
form. This is marketing at work, not 
computer science. What was finally 
recognized, after deep thought, discus
sion and some screaming, was that the 
socket interface had not been adopted 
merely because of a deep-seated desire 
co propagate arbitrary complexiry (the 
feelings of observers of the Berkeley 
computing scene notwithstanding), 
but because members of the DARPA 
steering committee, which oversaw 
chat work very closely, were already 
longstanding veterans of the network 
wars. The complexities of the socket 
interface mirrored the complexities of 
(at least) chis generation of network 
programming. The result was a beau
tiful thing co behold: a complete rep
resentation, in Smalltalk, of the vari
ous entities connected with network 
programming. 

This, at last, permits the develop
ment in Smalltalk, with full object
oriented benefits, of complex network 
applications-applications chat can be 
moved co any platform whose virtual 
machine implements the necessary 
network primitives. This sec of primi
tives is complex, of course, but can be 
constructed using the facilities com
monly available on UNIX platforms, 
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at least, and implementable on any 
system whose network primitives are 
powerful enough co be translated into 
the Berkeley socket abstraction. 

This level of indirection- from plat
form co virtual machine co application 
image-points the way co a new rype 
of network programming, an environ
ment wherein the application pro
grams need not depend explicidy 
upon the semantics of the underlying 
network. This provides the separation 
of layers chat the OSI network model 
promotes, and which current applica
tions lack. Mr. Protocol chinks chis is 
precry good going for an old fuddy
fashioned language chat's over 20 years 

old. -

Mike O'Brien has been noodling 
around the UNIX world for far coo 
long a time. He knows he started out 
with UNIX Research Version 5 (not 
System V, he hastens co point out), 
but forgets the year. He chinks it was 
around 1975 or so. 

He founded and ran the first 
nationwide UNIX Users Group Soft
ware 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 lacer at BBN Labs Inc.) and is 
now at an aerospace research corpora
tion. 

Mr. Protocol refuses co divulge his 
qualifications and may, in fact, have 
none whatsoever. His email address is 
arnp@expert . com. 
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the Sun market but is commonly found 
on PCs. The version described in this col
umn, which is by far the most complete 
(and most expensive!) , is available from: 

ParcPlace Systems 
1550 Plymouth St. 

Mountain View, CA 94043 
(415) 691-6700 

info@parcplace.com 



UPGRADE 
from Epoch, Amass or Q-Star 

to NETstor TOFS Hierarchical Storage System 
and receive $5,000 credit! 

Trade in your outdated network data storage subsystem by September 30, 
1992, and receive $5,000 credit toward a NETstor™ TOFS™ hierarchical on
line storage system. 

By switching to NETstor TOFS, you'll be upgrading to the premiere network 
storage solution: 

• Very large capacity on-line-20 to 372 GB 

• True hierarchical storage - magnetic + optical 

• Automatic file migration 

• Operates transparently on 
your Sun workstation 

• Available for 
immediate 
delivery 

~~ 

For full details: 
US & Canada 1.800.423.3020 

fax 612.890.0791 
Elsewhere 44.442.891500 

fax 0442.890439 
E-mail tofs@zetaco.com 

NETstor ... The Premiere Network Storage Solution 

Zetaco 
NETstor and TOFS are trademarks of Zetaco, Inc. 

Circle No. 45 on Inquiry Card 



things right the second time around. 
And that's where Mr. Protocol shows 
great interest. Smalltalk permits the 
programmer to think about applica
tions in a way that does not at all 
resemble the way that a typical C pro
grammer does. Instead of figuring out 
the data structures and the functions 
that share them, he simply designs a 
protocol, a data exchange language, 
between objects. The objects may mir
ror real-world objects, or they may be 
representations of abstract concepts 
such as queues or clocks. Mr. Protocol 
is not about to turn this screed into a 
tutorial on object-oriented program
ming, except to note in passing that 
while C++ can be used to construct 
programs that are largely object-ori
ented in flavor, it is in no way an 
object-oriented language in and of 
itself, and in fact is missing some 
capabilities, such as general polymor
phism, which characterize object-ori
ented programming. 

What are the differences between 
programming networked applications 
now versus when Smalltalk was in its 

ASK MR. PROTOCOL 

infancy? How does network program
ming in Smalltalk differ from network 
programming in C? Let's see. 

First of all, network protocols are 
much more mature now than in 1970. 
There are far more services, and the 
available toolkit is much larger. 
Because Smalltalk need no longer pro
vide the underlying operating system 
(or microcode!), it can make use of at 
least the low-level network tools 
already available. The structure of 
Smalltalk is that of an undifferentiated 
collection of classes, in a single tree. 
There are no competing class libraries, 
as in C++. The source code for all 
classes is available for modification 
and subclassing, at exactly the same 
level as new application code. 
Smalltalk programming is done by 
refining and subclassing the existing 
class hierarchy-surprising to some, 
but perfectly obvious in the light of its 
original intent, that of providing a 
powerful, customizable, personal sys
tem. Actual computation takes place 
by means of a virtual machine, which 
is implemented for each platform 

upon which Smalltalk is to run . This 
virtual machine provides a set of 
"primitive methods," which imple
ment the abstract machine upon 
which Smalltalk runs. This allows the 
great body of Smalltalk code, called 
the "image," to remain identical across 
various platforms. This provides 
Smalltalk with a degree of code porta
bility only dreamt of by most applica
tion programming systems. 

However, network programming 
differs substantially among platforms, 
and this led to an initial misfiring in 
providing networking primitives. Pare
Place knows that the portability pro
vided by the system is one of their 
main strengths and will go to some 
lengths to avoid introducing platform
specific code. The initial attempt at 
providing networking primitives, how
ever, fell afoul of this policy. The first 
networking primitive provided a class 
called Socket. A socket is exactly what 
it was, but only just. It provided the 
ability to connect to a server socket, 
but it could not provide a passive 
socket interface: connect ( ) was pro-
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that attempts to use Smalltalk to run 
FTP over the 3 Mb/s Ethernet had a 
tendency to leave the last fragment of 
a block untransferred-certainly an 
undesirable characteristic in most peo
ple's books. Much is made of the 
problems Xerox had and has in bring
ing its research innovations to market. 
The Star system was a disaster of such 
magnitude that people are still writing 
papers explaining the causes. Steve 
Jobs' visit to PARC and his subse
quent decision to build the Macintosh 
are computer history now. 

Xerox held onto its Smalltalk tech
nology and attempted to market it, 
but, as it ran only on Xerox processors 
and Xerox processors were not exactly 
worldbeaters in the marketplace, 
Smalltalk's dissemination was slow at 
best. In fact there came a point when 
Xerox dropped its processors as a 
product line but continued support 
for Smalltalk, which left the Smalltalk 
group as a department without a mis
sion. The group promptly obtained a 
hefty contract with a large and name
less government agency chat had as a 

ASK MR. PROTOCOL 

primary requirement the sifting and 
characterization of large amounts of 
information. The result was turned 
into a product. Mr. Protocol notes in 
passing that people who think inte
grated spreadsheet packages are nifty 
have nor lived until they've seen The 
Analyst. 

Eventually, Xerox saw the light and 
spun off an independent company, 
called ParcPlace Systems, to market 
Smalltalk technology for existing 
hardware. ParcPlace has done this, 
providing Smalltalk environments for 
most of the major workstations, 
including Suns, PCs and Macs. This 
company has been very successful in 
selling to large corporate customers, 
while encouraging research at univer
sities. 

There is even a niche available for 
chose who, like Mr. Protocol, wish to 
use Smalltalk in the role for which it 
was originally developed-as a personal 
productivity and prototyping tool at 
the individual level. This is no longer 
the primary focus of the company, 
however, and Mr. Protocol feels that 

though this may be a business necessi
ty, it is nevertheless sad. 

However, today's workstations rep
resent the lineal descendants of the 
Altos and Dorados of Smalltalk's 
youth, and thus it can do what few 
software packages have ever had the 
opportunity to do: return ro the 
ground of its youth and cry to get 
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acter entirely unexamined, so we will 
now provide, by way of examination 
of one product, a rather different view 
of networking. 

The product under examination at 
the moment is ParcPlace Systems 
Release 4.0 of Objectworks\Smalltalk, 
which is the current nom de marche of 
what used to be called Smalltalk-SO, 
or simply Smalltalk. This is an inter
esting package ro discuss because a) 

ASK MR. PROTOCOL 

the computer at the level of the indi
vidual researcher. It was among the 
first systems ever constructed with 
personal use and productivity as its 
primary orientation. 

Smalltalk, then, would seem to be a 
system meriting consideration due to 
its part in the history of computer sci
ence. What is interesting is that it is 
slowly gaining more widespread 
acceptance today, having as its chief 

malltalk was among the first systems ever 

constructed with personal use and produc

tivity as its primary orientation. 

relatively few people have actually 
used it, and b) relatively many people 
have an opinion about it. This leaves 
it as a ripe candidate for arguments in 
a bar, and there are few things in 
computer science privileged enough to 
merit that sort of treatment. 

Remembering that the Guinness 
Book of World Records was originally 
compiled to settle arguments in bars, 
a brief examination shows that it has 
its merits in this regard. Smalltalk was 
not the first object-oriented language 
(SIMULA is usually accorded that 
honor), bur it is certainly the farthest 
over in char direction. It was the first 
system of any sort to support a win
dowing system with a mouse. Our 
entire use of windows descends from 
the early experiences with Smalltalk, 
by a tortured lineage. And it's the 
first, and certainly one of the only, 
software systems that had as an explic
it design criterion the fact that it was 
too slow and cumbersome to be run 
on the machines available when it was 
created. This criterion was met beauti
fully. 

Smallralk was first developed in the 
late 1960s at Xerox Corp.'s Palo Alto 
Research Center, known then and 
now as Xerox PARC. It was originally 
conceived of as one component of a 
solution to what PARC researchers 
thought of as their chief research 
problem: how to harness the power of 
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drawback its own historical reputa
tion. AB first conceived, Smalltalk was 
a simple language chat ran on dedicat
ed hardware. "Simple," here, is a rela
tive term, of course. It was always 
large as software systems go, but not 
outrageously so (at least to start 
with!). It ran on a variety of propri
etary Xerox processors, such as the 
Alto, the Dolphin and the Dorado. 
These machines were peculiar in 
architecture, to say the least. The 
machines were designed to multitask 
at the hardware level, with 16 possible 
"tasks." Since each task, at least poten
tially, had different microcode, doing 
system programming on these 
machines was not a task to be taken 
lightly. In fact, the major applications 
that ran on these machines, such as 
Smalltalk and Interlisp, would load 
application-specific microcode as part 
of the startup sequence. Hence, when 
running Smalltalk, an Alto was a 
Smallralk machine from the ground 
up. 

Smallralk has always had the reputa
tion of being so slow that it was use
less above the level of building "toy" 
applications. This is perfectly true, 
though the same charge was once lev
eled at UNIX in its early days (and it 
was true there too-but the toys were 
interesting enough to be useful!). 
Smalltalk was, in part, designed in 
reaction against the proclivity of hard-
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ware designers to design machines so 
powerful that the software engineers 
couldn't keep up and find uses for the 
power. Hence, it was always too slow. 
Ir was designed to be: Hardware 
would catch up. After 20 years, it 
finally has, but the fast processors are 
a far cry from the early Xerox com
puters on which Smalltalk was first 
implemented. 

These machines were also among 
the first to use bit-mapped screens and 
mice. As Mr. Protocol has noted in 
the past, the mouse was first devel
oped for the NLS system at SRI, 
where it was used in conjunction with 
a chord keyboard. It was at PARC that 
the mouse and the chord keyboard 
parted company forever. The mouse 
was kept and the chord keyboard 
dropped. In a very real sense, that's 
why you don't have one (unless you're 
Jon Postel). Smalltalk, then, was one 
of the first systems to use a bit
mapped screen, windows and a 
mouse. Pop-up menus were first used 
here, and the use of a three-button 
mouse on Suns is a return to the 
Good Old Days in many ways: 
Smallralk uses all three buttons, since 
it's always had them available, which 
makes life interesting when running 
Smalltalk on a PC or a Mac, Mr. Pro
tocol would like it to be known. 

What, you may pointedly ask, is the 
reason for this excursion down memo
ry lane? Mr. Protocol is glad you 
asked. 

From their earliest days, the Xerox 
processors were linked on a network: 
the first Ethernet, which ran at 3 
Mb/s. The use that Smalltalk has 
made of that network has been pecu
liar. In the early days of its develop
ment, Smalltalk was resident in a pure 
research environment. The researchers 
certainly used and lived in the envi
ronment they had built, and there was 
planned development, but network 
applications did not arise in the sort 
of distributed research environment 
that characterizes the Internet today. 
The resulr is that the sorts of network 
services that were made available to 
and through Smalltalk were fairly hap
hazard, and in some cases, downright 
buggy. Mr. Protocol still remembers 



sk Mr. Protocol 

by MICHAEL O'BRIEN 

"The Medium is the Massage. " 
-Someone not particularly 

object-oriented 

"I object!" 
-Someone else who hasn't quite got it 

"But do not turn it, do not turn it, for 
the world turns with it. " 

-Terry Bisson, Talking Man 

TOM BARRETT 

That Obscure 
Object of Desire 

blocks or dominoes. 

Something very 
strange is going 
on here. What is 
Mr. Protocol play
ing with? I can't 
tell if they're 

A: Well, no wonder. They're neither. 
Mr. Protocol is playing with objects. If 
they seem a little fuzzy, well, that 
sometimes happens when you play 
with objects. It's peculiar, but while 
many people attempt to get rich by 
peddling structured object design 
methods, some of which may actually 
work, one of the chief benefits of play
ing with objects is that it is not neces
sary to have a clear vision of the final 
goal when you start out. This can be 
very important in a prototyping envi
ronment. It can also lead to systems 
that can only be looked at in a mirror 
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if the viewer is to survive. Spaghetti 
code can give way to a Gorgonian 
haircut. 

One lasting image of Mr. Protocol is 
that of a kindly old gent sitting up 
sleepless at three in the morning, trac
ing Internet routes. Leaving aside for 
the moment the fact that gateway con
gestion sometimes leaves three Ack 
Emma as the only time when the 
entire Internet even comes close to 
working, and wildly ducking the ques
tion of where it is supposed to be 3 
a.m., we must still point out that this 
image is, well, not always true to life. 
Mr. Protocol is sometimes to be found 
jumping up and down in full daylight, 
saying things about various vendors 
that cannot be reproduced here for 
vanous reasons. 

It would not be fair to his readers, 
though, to leave this side of his char-
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The best just got better ... 

THE Su~DSERVER 

19 
19 ~~""""""~~ 
~ 
t-C' 

(:" /', 
fence 

WI NN ER 

Introducing the only affordable 
memory for your SPARC 670/690. 

If you plan to upgrade your Sun 
SPARCserver 670/690, now you 
have two choices for memory. 

Sun or Dataram. 
Dataram is the only memory 
company today producing-and 
delivering-expansion boards for 
your SPARC 670/690. 

And we offer them at prices at least 
20% below Sun 's. 

Upgrades ranging from 64MB up 
to 1 GB. 

Our DR670 boards are the latest 
additions to our extensive line of fully 
Sun-compatible memory, which also 
includes the popular OR475 64MB 
upgrade for your SPARC 2 and IPX. 

All are 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 

Only from Dataram , the world 
leader in memory and winner of two 
consecutive Sun Observer Excellence 

All names referenced are trademarks of their respective manufacturer. 

Awards, which proclaim us the 
Best Memory Suppl ier for 1990 and 
1991 . 

Call 1-800-DAT ARAM for more 
information. 

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

Satisfying our customers sets us apart. 

See our new DR670 at Booth #505 at Sun Open Systems Expo! 

Circle No. 17 on Inquiry Card 



1/0 buffer for faster Ethernet transfers. 
Individually, each of these represents 

a big step forward in computing per
formance. But together they produce an 
astonishing leap ahead in application 
performance. And to the person whose 
hands are on the keyboard, that's the 
only kind that matters. 

Growing up vs. growing old. 

Though budgets have never been tighter, 
most workstations are still designed 
around the hope that you'll replace last 
year's computer just to work with a 
newer processor. 

The SPARCstation 10 was designed 
around a different philosophy: 

Make the processor replaceable, not 
the workstation. 

To that end, we put the processor on 
a small SPARC module. As faster chips 
become available, you can upgrade by 
pulling out the old module and plug
gmg m a new one. 

The rest of your investment - mem
ory, storage, accelerators, everything - is 
left intact. 

But don't feel you have to wait 
around for faster chips. You have the 
freedom to grow a SPARCstation 10 in 
plenty of ways right now. 

You can start by plugging in a sec
ond SPARC module. Since this machine 
was engineered throughout for symmet
ric multiprocessing, you'll nearly double 
its processing power. 

You can also boost its memory to 
512MB. And its disk capacity to 26GB. 

There are porrs for both parallel and 
serial devices ; connections for thick, 
thin, or twisted-pair Ethernet; even 
ISDN connectors for networking over 
public telephone lines. All built in. 
Which leaves its four expansion slots 
available for other functions. 

The future Is not an option. 

How long have you been hearing about 
promising new technologies like multi
processing? Multimedia? ISDN? 

And how many workstations can 
you name that give you all these capa
bilities, right out of the box? 

There's only one. 

You've alre ad y read 
how the SPARCstation lO's 
multiprocessing can 
speed up the applications 
you run today. But it also Multiprocessing 

means you ca n add Performance 

enough horsepower later to run next
generation software built around multi
threading and object management. 

Then there's ISDN. It 
brings the worldwide tele
phone network directly 
into the computer -
without a modem. Which Plug- In 

allows applications to SPARC Modules 

make faxing, voicemail, and even video 
conferencing as natural as printing. 

A 16-bit audio chip a nd exter 
nal speaker are also in
cluded. So applications 
can use CD-quality sound 
for e-mail, spoken tutori
als , and multi-media 
presentations. 

Binary 
Compatible 

And there's enough memory, disk 
space, and bus bandwidth to meet the 
enormous demands of animation, simu-
lations, and real-time video. 

Admit It, you're Intrigued. 

You can't have read this far without feel
ing at least a twinge of excitement. 

Maybe it's for the swift kick-in-the
pants this machine can give to the appli
cations you're running today. 

Or the enthusiastic way it welcomes 
whatever new technologies may be 
around the corner. 

Maybe you simply can't help but re
spect a computer that offers your business 
a lot more than just MIPS and MFLOPS. 

Whatever you think, here's what to do: 
Call 1-800-426-5321, ext . 485 for 

complete information on the new Sun 
SPARCstation 10, or the name of your 
Sun reseller or sales representative. 

It's the first workstation to combine 
such powerful numbers with such 
potent ideas. 

• Sun Microsystems 
Computer Corporation 

ASunM1cros1stems lnc Business 

© 1992 Sun Microsystems, Inc. Sun , Sun Microsystems, Solaris, SuperCache, and the Sun logo are trademarks or registered trademarks of Sun Microsystems, Inc. All SPARC trademarks are 
trademarks or reg istered trademarks of SPARC International , Inc. SPARCstation is licensed exclusively to Sun Microsystems, Inc. All other product or service names men!;::_-.:1 cd herein 

are trademarks of their respect ive owners. Screen image courtesy of Johnson, Fain & Pererra Associates. and created with Renderize software. 
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Show me a new workstation 
with better numbers, and you'll 

get my attention. 

Show me one with better ideas, 
and you'll get my order. 

Introducing SPARCstation 10. 
The new Sun '" 
SPARCstation'" 10 
system is four 
times more pow
erful than any 
workstation we've 

,.m.j,;;;.· ''.::.e.; ;::;':i.;i:.r,.= ;,;,'=";;;:,= ':!n:1,;;;.ri,;:.r!!,;_;,:;;.;:;,'<f:.;,,,i:...,.~'- - . ..;.,a:c ever made. 

We also think you'll find it a hun
dred times more interesting than any 
workstation anyone else has ever made. 

More interesting, because it runs 
your applications better than other 
desktops. Because you can upgrade to 
future processors about as easily as you 
can change a light bulb. And because it 
doesn't trade off backward compatibility 
for the sake of forward thinking. 

In other words, the SPARCstation 10 
is not just a new model. 

It's an entirely new computer. 

The only performance that matters. 

With each of the SPARCstation 10 models, 
ranging from 86 to over 400 MIPS, you'll 
find we've asked a single question: 

What good is a turbo-powered 
engine if the car's transmission is slug
gish? Or its tires are flat? 

Our point is that building faster 
CPUs makes little difference if the rest 
of the computer can't keep up. 

So for the SPARCstation 10 we de
vised an entirely new workstation. Noc 
only with a faster CPU, but with a faster 
system bus, faster input/output, faster net
working, and built-in multi-processing. 

The faster CPU is our new Super
SPARC" chip. Remarkably, it can handle 
three instructions at once (most others 
manage only one or two). It's binary 
compatible with previous generations of 
SPARC" And it runs the Solaris" operat
ing environment, so you can use thou
sands of existing applications. 

We teamed all that horsepower with 
the extra performance of multiprocess
ing. One megabyte of SuperCache'" 
memory. A 320MB-per-second peak 
memory bandwidth . A lOMB-per
second SCSI disk controller. And a large 



ired of waiting for the fax machine? 
Well, now you don't have to. 
Because now there's an 

internal high-speed fax/modem that fits 
right into your SUN SBus workstation. 
HeliosCOM+. 

Did we say internal? That's right.There are no 
cords or complicated connections. Did we say high speed? 
Right again. HeliosCOM+ features V.32bis. , for speeds up to 
14,400 bps, tops. Making HeliosCOM+ the industry's first high-
speed, internal SBus modem. Plus, it's software configurable. So your 
hardware never becomes obsolete. And you can easily upgrade as new 
features come along. 

You also get a Group III, Class I fax. Which lees you send and receive 
faxes directly from your workstation. Plus compose and send Raster, 
Postscript and ASCII files. Our high resolution (203x 196 dpi) capability 
makes everything easier on the receiving end, too. Your CAD drawings 

HeliosCOM+ is a registered trademarks of Helios Systems. All other product 
names are trademarks of their respective companies. To operate HetiosCOM+, 
SUN OS 4.0 or better is required. 

and distinct. Your chip masks, easily legible. In fact, all 
ftles, from desktop publishing, CAM, CASE, or other 

applications, will be easier on everyone's eyes. 
What else? Try chis. HeliosCOM+ easily operates 

on SUN Open Window software. Just "point 
and click." That's it. An operating procedure 

at improves your productivity-not complicates 
our life. So turn your workstation into a 

owerhouse of a fax/modem. Look into HeliosCOM+. 
Ortly from Helios 

yscems. Call today for /,,, /, _ ,1 

more information. ~ 
Or to order. (800) 366-0283, 
(408) 432-0292. 

Because without HeliosCOM+, 
your workstation simply isn' c 
working hard enough. 

1996 Lundy Avenue 
San Jose, CA 95131 
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SYSTEMS ADMINISTRATION 

Open Windows Version 3, recipients retrieve files by drag
ging icons from the Attachments window. With a more 
intuitive view of the files they've received, they can more 
easily decide where they want to drop them. They might, 
for example, want to put spreadsheets and images into dif
ferent subdirectories. 

Behind the 'Seens' 
Underneath what the sender and recipient see, the content 

of mail messages has not changed all that much. The most 
striking difference in the format of mail files is the inclusion 
of descriptor lines that identify the mail objects (e.g., text 
message, attached files). These lines describe the object to 
follow, including such information as the number of lines, 
type of object (e.g., text or raster file). On the other hand, 
what the user sees is dramatically improved, and the change 
in terminology from "enclosure" to "attachment" will help 
to clarify this difference. 

• Enclosure-A file dragged and dropped into the Compose 
Window in Open Windows Version 2. The file is uuencoded 
and compressed in the process. 

• Attachment-A file dragged and dropped into the Attachments 
Window in Open Windows Version 3. The file is uuencoded 
but appears in mailtool as an icon. 

The "X-Sun-Data-Type" descriptor line below notes that 
this particular file is an IslandWrite document. 

X-Sun- Data-Type : IslandWrite-document 
X- Sun-Data-Narne : 
X- Sun-Encoding-Info : default-compress , uuencode 
X-Sun-Content-Lines : 85 
X- Sun-Content-Length : 5101 

Mailtool uses this line to select the icon to display in the 
Attachments window. The type value is derived from the 
bindings in effect at the time the file was attached. 

Figure 1. Retrieving mailed files 

E 
0 ... 
u.. 

To 

OpenWindows2 

Dragging message 
out of the 
Header Window 
returns original fi le 

Dragging message 
out of the 
Header Window 
returns original file 

OpenWindows3 

Dragging message 
out of the 
Header Window 
results in a mailfi/e 

Dragging message 
out of the 
Attachments 
Window returns 
original file 

We Rent 
Computers 

Specializing in business computer solutions 
from Sun Microsystems. 

Au thorized 

Rental 
Company 

vJo.rkstati. 
I 

\ 

Workstations 
•Short & long term rentals 
• Full Service and Support 
•Custom Configurations 
•Certified Technicians 

800--672, 7368 

A AMERICAN 
COMPUTER 
RENTAL, INC. 

We Rent Computers. Period. 
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9-Track Tape Drives 
/ \I 

t • 

QUALSTAR, the leading manufacturer of low-cost 9-track drives 
in the desktop marketplace, now offers these same cost-effective 
solutions for your workstation. 

QUALSTAR provides complete 9-track tape subsystems ranging 
from 1600 to 6250 BPI in a compact package that's just right for your 
budget. Our solutions are available for SUN, AT&T, and MOTOROIA 
VME and SCSI based systems as well as the PC and MACINTOSH. 

9-Track tape is the preferred choice for data interchange among 
professionals around the world. With a capacity of up to 250 
megabytes, 9-track tape is also ideal for backup applications. 

In just four years, QUALSTAR has become the dominent 
9-track supplier in the desk-top marketplace. Find out why, 
call us today. 

Dealer inquiries welcome! /JURLSTRR ® 
- * 

i Qualstar Corporation 
#1 Selling 9621 Irondale Avenue 

9-Trsck Systems Chatsworth, CA 91311 
on the Desktop FAX: 818 882-4081 

Telephone: (818) 882-5822 
0 1989 BY OUALSTAR CORPORATION 
All product and company names and trademarks are the exclusive property of their respective owners. 
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-.!.) Mail Tool VJ - /usr/spool/mail/slee 

~ View v)~ Compose ,.. ) Mail FIie: .!J 
Done ) ~ Delete ) Rep ly Y) MO'le v) Copy .- J load Y) 

➔ 3 s ee@.cordova Fri Hav 15 21:53 726/45789 E Sound Fi e 11 -__ .., 
Mail Tool V3: View Message 3 

Fro■ slee@.cordova Fri Hay 15 21 :53:58 1992 
_, 

bate: Fri. 15 May 92 22:08 : 31 EDT 
. 

Fro■ : slee@.cordova (S. Lee Henry) -. To : sl ee@.poi nthope 
Subject: (El Sound file 
Content-Length : 45369 

Here 's a sound that I thought you 1ight enjoy. 

begin 644 firedrill.au.Z{} 
H'VVO•N : X(0.@((J" >•85 ! ! "@X <@"P . 02-&•JLT; LZ .//F~R%• _CVZ; . G{J 
MSVT\• >K( «-&39HS9 . 2$ ? /%2Q<N6 (1 DR8"E)V8KSWVBX8E%"V <08] "XH; - "O 
H' SUQU)PI. U9lf • !@P80-&T; , V•%0RVH] 0V811&S•QZ•KA\U?G39LU8\) \17 (S 0 
HI\Z•. 'U FTS (TKV8H• KG@W . •%BV<~<F@6> ,&3AT' _o•s : Z<N7 ; EPX [VQZZ: MO 
Hl [5KUZQ] HE : Ml •SJHC] ?PX8M6 [9HV [I] T? . G•rw] /S9: 9-f3$TN6JV8J1 (E 0 
M" I3C3VPH7\X\N9 ,GT(] /H6(EJ-$08 ,RPF : . 'GSQUZ LQ] ZT8 >-C; OU: A%FQ; HO 
MV3-GS > S: S: ?6?UF\9TV >P9- FC1JU6" CS5GGJ //. /GNX@4897&1 AQ11 /- , '$ 0 
M$DO@ <B011 A1 !1 ! $:; LBA$4 <@0B023• 3QQ !18 < "&&&G '@HTXVG%D5S70, •) /, 0 
H,515994P/&1<%%3'%X)B, , LO,HV\TUPPHSCGN [), '7%] l4 <4443C ! A!)) ' '%$0 
MAT,, ( 4007X (IQ ! ;@HC$$DR o ,468l3A3S00 <(. --/ ! -54PQS_WRBR] \] l FGO 
HGL $, TPQQB" c••I /3 (/--•GD, V 76$@1 X1 )(&. %£$._ \X,. F/73"PZ <\•. K• O 
HU$08802348AQ1 AZL/ /--• T,Q4"" . S)RRZZV ' .,,; ;TZNLl'li. 2B"R" &, , 0 
M,]. ,4\ <63R ! ! \ZW$" ··•·1xsc •V• ;E!IOOLOQS•••JKX4$0360BSC3/&... ••• 0 
'1<!<3, S@l LK\0;; RRRS%• .. ; Gl4 FPQRrn333UI9/%$$03\ T,, .. •QOPPPRQ ••n 
~p _. ( , --H2PPP] $•&%%&-'-$DPPPZ] 8BRRNNM, c••zN <S$HKKL ! "" RZ\", - , 0 
H-G-40 <2S . - 0@[779JHl-t1]JTS, 01 SRA !1 5?3" ,, ,; Z l: PLHLL ! •LBM4SSN• 0 
M•; GT, LS, >%QQ\PXVR/ ! ".RR LH, +9*JS K<SX-" •S5 /00 <W' N~R < LDJG\SR{J 
M" [' 4 C, PR4Q3SAE4) "%$.SK8, $. U/; / P l_>Wl! •SSMHX4XTQ?2" RRROF•R• {J 
M"JFDHHHJ• [] "2RZ') •--&DX$P4/88V >] PNR/NP••HV , K<B4 >VC S3" 'VVM • {J 
H0"6W80S>L; S<"S' /G•.%$(_00$/L "J1@?•IKRW!tt•T•8( <\SQ/ !R "••XKV•'O 
tflBW70G4QSVCS11-•J) ! ••6J ?ZWCHW•: O@P] PW$- ,K[ ( !2TZA[ •1 CBX5•; /%0 
M•H@A.3V 801'@-l)X']9J>V%H1/ !S] A7HD(UE ! ( . ?N• !%+1UG,KV] BA: WX ,4P {} 
Hf@&., CS ! " • vcw QVHJUHOO &,J@ !•W A"1( 011!3B 8R0 !8\J$DM7K"D !2UNO _, 

Figure 2. An Enclosure 

OOPS 
When mail with enclosures appears in the mailtool in 

Open Windows Version 3, the recipient is faced with a chal
lenge. Ifhe opens the mail message, he finds himself staring 
at the same blocky encoded text file that he would see in 
Open Windows 2. But alas! When he drags the message from 
the Header window, he doesn't get the file he expects, but a 

mailfile. In other words, the enclosed file is still in its uuen
coded form and contains all the addressing and message 
information. In fact, any message dragged out of the Header 
window in Open Windows Version 3 mail tool creates a mail
file. Don't be too concerned about this. The incompatibility 
will be short-lived and is only an issue when both versions of 
mailtool are in use. It could also be modified to work with 
uuencoded files mailed from other systems. 

So what do we do? The user could edit each mailfile, 
remove the mail header information and accompanying text, 
uudecode, decompress and rename the file. Or the ambi
tious system administrator could do this for his users. 

Or ... 
You could use a tool like that presented here to tum the 

enclosures into attachments that will drag out of the mail
tool the way Open Windows Version 3 mailtool intended. 
Your users will probably never suspect that you saved them 
some work and confusion. 

What Convmail Does 
The convmail tool presented here is very simple-minded. 

Itreadstheinbox( /var/spool/mail/<user>) that you 
send it through standard I/O, checks the subject line for the 
"(E)" notation that indicates there are enclosed files. When 
it finds this notation, it inserts descriptor lines in front of 
any preceding text messages, then scans for "begin NNN 
filename" lines that indicate the begin~ing of each enclosure 
and inserts the appropriate descriptor lines ahead of them. It 
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This 
yougood11 
goodwriting 

good 

• gives 

' 

tic. 
We present the information in our articles clearly, accurately 

and objectively. That's good writing. Which means good reading. 
We present the information in our circulation statement 

clearly, accurately and objectively. That's good arithmetic. 
BPA (Business Publications Audit of Circulation, Inc.) helps 

us provide precise and reliable information to both advertisers 
and readers. 

An independent, not-for-profit organization, BPA audits our 
circulation list once a year to make sure it's correct and up to 
date. The audit makes sure you are who we say you are. 

This information enables our advertisers to determine if they 
are reaching the right people in the right place with the right 
message. 

The audit also benefits you. Because the more a publication 
and its advertisers know about you, the better they can provide 
you with articles and advertisements that meet your information 
needs. 

BPA. For readers it stands for meaningful information. For 
advertisers it stands for meaningful readers. Business 
Publications Audit of Circulation, Inc. 
360 Park Ave. So., New York, NY 10010. 

MEDIA 

WBPA 
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also attempts co evaluate the type of each enclosed file. If the 
fil e matches any of the types included in the program, it 
ass igns chat file type co "X-Sun-Daca-Type" so chat che 
attachment will use the appropriate icon; otherwise, it 
assigns the default document icon. 

T he convmail program also changes the subject line very 
subtly. The "(E)" notation is changed ro "[E]" so chat run
ning an inbox through the program more than once will not 
result in multiple sets of descripror lines. 

introduce Open Windows Version 3 in your environment. If 
you install Open Windows Version 3 across your network 
fai rly simultaneously, you can run each individual in box 
through the convmail cool and be done w ith it. If all your 
inboxes are scored on a single mail server, you might enter 
the commands shown below. 

T he way you use this program should depend on how you 

cd /var/spool/mail 
foreach inbox ('ls') 
? echo $inbox 

Listing. Automating OW2 to OW3 conversions 

/ * 
/ * convmail . c - - convert OW2 enclosures to OW3 attachments* / 
/ * 
#include <Stdio .h> 
#include <string .h> 
#include <sys/types .h> 
#i nclude <sys/param.h> 

#define TRUE 1 
#def ine FALSE 0 

/ * 
* Table of file type names and magic numbers 
* / 

struct filetypes { 
char *type ; 
char *magic ; 

} ; 

fi l etypes[J = { 
{ "IslandDraw- document " , 
{ "IslandPain t-document " , 
{ "IslandWri te-document ", 
{ "NITF file ", 
{ "Wingz-Help -File " , 
{ "Wingz- Script-file", 
{ "Wingz -Worksheet-file " , 
{ "audio-file ", 
{ "font-file " , 
{ "sun-raster " , 
{ "sun-icon- image " , 
{ "default-doc " , 

"l . 2$N6 , D#9LR , 4 " 
" , /#0(# , 0# , 0 !@P984 " 
"<, [ , &2 , G#lPZ=LK( " 
"31) 0 , 0 ( " 
"5YPT7) %\ "Q{ " 
"5YP<T7)%RY0A" 
"5YP<T7)%RY0I " 
"+N :X(0 . @( " 

II , &C , L $ ti 
" , /#4R! ' &AHTP . 6J " 
"+U2 , / ) " 

#define NTYPES (s i zeof(filetypes)/sizeof(filetypes[0))) 

}, 
}, 
}, 
}, 
}, 
}, 
}, 
}, 
}, 
}, 
}, 
}, 

*/ 

*/ 

#define SIZE 25 / * >=longest magic number (bytes) */ 

56 

main() 
{ 

char text[BUFSIZ) ; 
char filename[MAXPATHLEN) ; 
char filetype[MAXPATHLEN) ; 
char magnum[SIZEJ ; 

/ * name of enclosed file* / 
/ * name of file type */ 
/ * magic number */ 

FILE *fp ; 
int c ; 
int i, j , k , len ; 
int enclosures= FALSE ; 
struct filetypes *ft ; 

/ * flag if enclosure present* / 

for(i=0 ; (c = getchar()) != EOF ; ) { 
text[i++) = c ; 
if (c = = ' \n ' ) { 

if(strncmp(text , "From ", sizeof( "From " )-1) 0) { 
enclosures= FALSE ; 
printf( "%s " , text) ; 

} 
else if(strncmp(text , "Subject : (E) ", sizeof( "Subject : (E) " )-1) 

enclosures TRUE ; 
/ * 

* Replace with and) with J (around E) 
*/ 

text (9) = ' [' ; 
t ext [ 11) = ' J ' ; 

SUNEXPERT Magazine/July 1992 
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? cat $inbox I /usr/local/bin/convrnail > Modifying the Code 
$inbox . tmp 

? mv $inbox . tmp $inbox 
? chown $inbox $inbox 
? end 

If, on the other hand , you are going to run both windowing 
systems for an extended time, you might prefer to insert the 
tool as a filter in your aliases file. 

In the C code presented here, I've selected a number of file 
types so that the appropriate icon will be displayed in the 
Attachments W indow. T he set that you want to display may 
be different than mine. In th is case, you can modify the 
arrays of filerypes and magic values that reflect the fil etypes 
important to your site. 

slee : " I /usr/local/bin/convrnail I mail \slee " 

T he names of fi lerypes can be retrieved from the Binder in 
Open Windows 3. Determining the magic value to look for, 
on the other hand, is more di fficul t. T hese values represent 

} 

} 

printf( "%s " ,text) ; 
puts( "Content-Type : X-sun-attachment " ) ; 
putchar ( ' \ n ' ) ; 
puts ( " - - - - - - - - - - ") ; 
puts( "X-Sun-Data-Type : text ") ; 
puts ( "X- Sun-Data-Description : text " ) ; 
puts ( "X-Sun-Data-Name : text ") ; 
putchar ( ' \ n ' ) ; 

else if (enclosures = = TRUE) { 
for(i=0 , j=0 ; text[i] != ' \ n '; i++) 

if(text[i) != ' { ' && text[i) != ' } ' ) 
output[j++) = text[i) 

if (strncmp (text , "begin ", sizeof ( "begin ") -1) = = 0) { 
(void)memset(filename, (int) ' \ 0 ' ,sizeof(filenarne)) ; 

/ * Skip past 'begin NNN ' and copy out file name */ 
for(j=lO , k=O ; text[j) != ' { ' && j < sizeof(text) ; j++ , k++) 

filename[k) = text[j) ; 
filename[k) = ' \0 '; 

/ * remove compressed indicator in filename */ 

len = k-1 ; 
if(filename[len) == ' Z ' &&filename[len- 1) ' . ') 

filename[len) = filenarne[len-1) = ' \ 0 '; 

/ * lookahead for file type */ 

for(i=O ; (c = getchar()) != ' { '; i++) 
output[i) = c ; 

for(j=5 , k=0 ; k < SIZE ; j++ , k++) 
magnurn[k) = output[j) ; 

rnagnurn[k) = ' \ 0 '; 

for(i=O , ft=filetypes ; i < NTYPES ; i++ , ft++) 
if(strncmp(ft->magic , magnurn , strlen(ft->magic)) OJ 

break ; 
strcpy(filetype , ft->type) ; 

puts ( " - - - - - - - - - - " ) ; 
printf ( "X-Sun-Data-Type : %s \ n ", filetype) ; 
printf ( "X-Sun-Data-Name : %s \ n ", filename) ; 
puts( "X-Sun-Encoding-Info : default-compress , uuencode ") ; 
puts ( "X-Sun-Content-Lines : 57 " ) ; 
printf( "\ nbegin 666 ", filename) ; 
printf ( "\n%s " , text) ; 

} 
else 

printf ( "%s ", text) ; 
} 
e l se 

printf ( "%s ", text) ; 
(void)memset(text , (int) ' \0 ', sizeof(text)) ; 
(void)memset(output , (int) ' \ 0 ', sizeof(output)) ; 
i = O; 

exi t (0 ) ; 
} 
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Xcelerated Systems introduces Liken~ And suddenly your SPARCstation can 
open a window that lets you run all those Mac applications you've grown attached 
to: Word. Excel. Mac Project. The list goes on and on. And you get full data ex
change, too, taking you a step beyond ordinary Sun-Mac connectivity. All that, 
and Liken costs only $695 US. And Liken is available right now. L· I 1· £ I 

Break the ties that bind . Call your reseller today. Or call 
Xcelerated Systems, Inc. at 619-576-3080 or fax us at 619-576-2504. I Xcelerated Systems.Inc 

Xcelerated Systems. Inc. is an independent company and is not affiliated with Sun Microsystems. Inc. or Apple Computer. Inc. Liken is a trademark of XS!. 
Sun is a registered trademark of Sun Microsystems Inc. SPARCstation is a registered trademark of SPARC International. 

All other product names are trademarks of their respective companies. 
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-
.!.I Mall Tool Y3 - /usr/ spool/mall/slee 

~ View <)~) Compose •) Mall FIie: .!.I 
Done ) ~ Delete ) Reply •) MoYe • ) Copy • ) Load • ) 

➔ 2 s ee@.cordo\la Fr, Ma\/ 15 21 :46 741/44711 fEl Sound F1le :=i -__ ,,. 
Mall Tool VJ: View Message 2 

Fro ■ dae1on Fri Hay 15 21 :46:14 1992 ...J 

~ate: Fri. 15 May 92 22:00:47 EOT .. 
Fro■: slee@.cordova (S . Lee Henry) -; To: slug@,po i nthope 
Subject : [E) Sound File 
Content-Type: X-sun-attach1ent 
Content-Length : 44181 

J a■ enclosing a sound that I thought you 1ight enjoy. 

...J 

Attachments ~ ~ 1 attachment (43897 bytes) 

I 
1:~ I~ firedrill.au 

Figure 3. An Attachment 

the magic number for this filerype, uuencoded and com
pressed. Examining the contents of Open Windows 2 enclo
sures is probably the easiest way to decipher the value you 
need to look for. Nore that I have skipped past rhe first five 
characters of this value in the code; these are the same for all 
filerypes. 

A simplification of the tool would be to omit the arrays 
altogether and simply assign a default icon for all attach
ments. If you replace the last block with the following hard
coded assignment, all your attachments will look the same 
until they are dragged our of the Attachments Window into 
File Manager. 

printf ( "%s \n", "X-Sun-Data-Type : default-doc " ) ; 

Getting Code 
I will be happy to send you the code presented here if you 

don't want to type it in. If you include "SunExpert" in your 
subject line, I am less likely to overlook your request (sorry, I 
get a lot of mail) . This tool can also be built in awk. For 
those of you more comfortable with an awk script, I will 
send the awk script instead. ~ 

S. Lee Henry is on rhe Board of Directors of the Sun User 
Group and is a systems administrator for a large network of 
Suns in the federal government. Slee also heads her own firm, 
The Next Page Inc., specializing in software documentation. 

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, SUNEXPERTs 
editorial team gives you a comprehensive source of 
information about the Sun Microsystems Inc. market. 
Rely on SUNEXPERT. If you have not filled out a subscrip
tion card already, do so today. 

SuNEXPERT Magazine/July 1992 

FOR PERFECT 
GT BACKUP™ 

CONTROL 
Every day and every night, from New York to Tokyo 
and everywhere in between, GT Backup eliminates 
file recovery concerns because unexpected data 
loss is virtually eliminated . With a Guru on your 
network, your data will be on the backup device 
you select...multiple hosts ... multiple jobs ... 
simultaneously. 
The most reliable and easiest to use network· 
based backup, restore and tape management sys
tem available, GT Backup comes with install, user 
and technical guides so thorough, you'll wonder 
why we also offer unsurpassed support. Call or 
drop us a line. We want you to experience why 
... every network needs a GURU. 

LIDA.INC. 
27 McDermott Place, Bergenfield, NJ 07621 

1-800-883-GURU 
Fax: 201/384-3382 • Email : uunet!alidalsales 
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Now these users are clamoring for 
the newly introduced SPARCstation/ 
SPARCserver 10s and 600MP servers. 
They are dying to get their hands on 
Solaris 2.0 so they can benefit from 
the multithreading and multiprocess
ing necessary to make their CAD/ 
CAM/CAE packages percolate. 

As a result, it's not too surprising 
that sales of Sun platforms for elec
tronic design automation (EDA) 
applications generate nearly 20% of 
Sun's revenue, according to Deepak 
Natarajan, director of design automa
tion applications for Sun Microsys
tems Computer Corp. (SMCC). 
Hardware sales into mechanical CAD 
(MCAD) generate more than 10% of 
revenue. Architecture, engineering and 
construction (AEC)-related system 
sales bring in just under 3% to 5% of 
revenue, as do geographic information 
system (GIS)/mapping-related plat
form sales, Natarajan adds. 

For Sun, MCAD has blossomed 
during the past few years . Natarajan 
says the company expects MCAD 
platform sales to top 15% in the next 
year or two. And an even more rapidly 
increasing contributor to Sun's rev
enue base is GIS/mapping, which Sun 
predicts will grow at a compound 
annual rate of 50% or more during 
the next five years. SMCC is using 
GIS technology to build an internal 
application that is helping the Chan
nels Marketing and Development 
Organization hone its reseller coverage 
(see "GIS: Not Just for Map Makers 
Anymore"). 

These patterns parallel what's going 
on in the industry at large, says San 
Jose, CA-based market researcher 
Dataquest Inc. Dataquest anticipates 
that the MCAD market will surge 
from its $2.2 billion level in 1991 to 
$2.7 billion in 1995, a 23% increase. 
And the GIS/mapping area should 
climb 1,742%, from $76 million in 
1991 to $1.4 billion in 1995, 
Dataquest predicts. 

Most of this growth is attributable 
to the steady increase in the number 
of third-party CAD/CAM/CAE soft
ware offerings available for all types of 
hardware platforms-PCs, worksta
tions, servers and mainframes. Unlike 
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More Than Meets the Eye: Sun's CAD/CAM/CAE Share 
(Worldwide Factory Revenue for All Applications) 

Company 

IBM Corp. 
Intergraph Corp. 
Computervision 

% in 1990 

9.7 

% in 1991 

11 .2 
7.3 
5.9 
5.9 
5.4 
4.3 
3.1 
2.9 
2.7 
2.7 

Digital Equipment Corp. 
Hewlett-Packard Co. 
Sun Microsystems Inc. 
Fujitsu ltd. 
NEC 
Compaq Computer Corp. 
EDS/Unigraphics 
Other 

10.9 
5.4 
8.8 
5.1 
6.0 

54.1 48.3 
Total $14.3 billion $15.8 billion 

• Not tracked separately Source: Dataquest Inc. 

Sun Microsystems Inc. didn 't lose much, if any, market share between 1990 
and 1991, since Intergraph Corp. , Computervision and several other vendors 
still bundle Sun hardware with their software. 

Digital Equipment Corp., H ewlett
Packard Co., IBM Corp., Intergraph 
Corp. and other system providers, Sun 
has made a conscious effort to stay out 
of the CAD/CAM/CAE sofrware 
business. This doesn' t mean Sun is 
uninterested in manufacturing appli
cations; just check the seemingly end
less pages of listings in the latest Cata
lyst catalog if you have any doubts 
about Sun's stake in CAD/CAM/ 
CAE. But, says Natarajan, Sun is leav
ing the development and support of 
these kind of applications to its inde
pendant software vendors (ISVs), 
VARs and OEMs, and is thus avoid
ing any and all possible competition 
with them. 

MCAD: Revenge of the NURBS 
If Sun were in the CAD/CAM/CAE 

sofrware business, MCAD is the area 
in which it would most likely butt 
heads with its ISVs and resellers. The 
leading UNIX MCAD software ven
dors, according to Dataquest's calcula
tions, include IBM and H ewlett
Packard. 

Neither IBM nor Dassault Systems 
(i ts division responsible for CADAM, 
the product IBM acquired from Lock
heed Corp.) sells MCAD sofrware for 
Suns. But HP does. HP has been sell
ing its Precision Engineering/ME- I 0 
2D design and drafting sofrware for 
Suns for two years. HP bills ME-10 as 
a product ideally suited for the novice 

SUNExPERT Magazine/July 1992 

CAD user. During the past year or so, 
HP has added a 2D parametric design 
module, B-spline geometrical han
dling capability and Motif look and 
feel to the product, says Hartmut 
Sievert, marketing manager for the 
mechanical design division, which is 
based in Boeblingen, Germany. 

HP also is in the midst of porting 
its 3D design system, called Precision 
Engineering/SolidDesigner, to the 
Sun. When HP introduced the prod
uct in February, it announced it 
simultaneously for HP/Apollo and 
Sun systems. According to Sievert, the 
Sun version should ship sometime 
next year. The package, which is an 
upgrade to HP's ME-30 product, is 
built on the ACIS solid-design geo
metric kernel. SolidDesigner uses a 
Motif interface and is compatible with 
ME-10. At the same time it rolled out 
SolidDesigner, HP introduced Preci
sion Engineering/WorkManager, an 
engineering data- and process-man
agement system, for both HP/Apollo 
and Sun systems. WorkManager uses 
the HP Interlink integration toolkit 
to manage data from other applica
tions in their native environments via 
packets/folders, vaults, forms and 
routing lists. 

Speaking of HP, there 's also Com
putervision. T his train of thought isn 't 
the non sequitur that it once might 
have seemed. Even though Computer
vision sells more than 80% of its flag-
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GIS: Not Just for Mapmakers Anymore 

G 
eographic information systems (GIS) have long 
been considered the orphaned stepchild of the 
CAD/CAM/CAE market. Increasingly, however, 

they are emerging as The Next Big Thing in productivity 
tools . "In actuality, CAD/CAM is a component of GIS, 
not the other way around," says Michael Cosentino, GIS 
market development manager for Sun Microsystems 
Computer Corp. (SMCC). 

There are some big names in the UNIX-based GIS 
business, including Autodesk Inc., Computervision, 
ERDAS Inc. , Environment Systems Research Institute 
Inc. (ESRI) , Intergraph Corp., Landmark Graphics and 
Siemens-Nixdorf Information Systems, to name but a 
few. And while all of these vendors sell applications 
that can draw a stunning map of any locale, from your 
neighborhood to a continent, they can do a lot more-as 
many nontraditional GIS customers, 

alliances with a handful of imaging and mapping ISVs 
to deal with the "fuzzy" area where facilities manage
ment and GIS intersect, according to Joe Nicholson, 
industry manager for mapping, GIS and civil within the 
company's AutoCAD business unit. Currently 10% to 
15% of AutoCAD users are employing the product for 
GIS/mapping, Nicholson says. And 200 of Autodesk's 
third-party developers are working on GIS/mapping
related AutoCAD applications, he says. 

"GIS applications are basically database managers," 
claims Nicholson. "They're going to be like spread
sheets were in the 1980s. Everybody's going to have 
one on his or her desktop." 

The most frequently produced output of GIS pack
ages is maps. But as SMCC's Cosentino points out, 
GIS software can also generate a list based on spatial 

data. This moves it from a vertical 
such as Sun, are discovering. 

ESRl 's Arc/Info package provides 
hundreds of tools for map automa
tion, data conversion, database man
agement , map overlay and spatial 
analysis , interactive display and 
query, graphics editing , address 

Sun foresees GIS 
becoming key to 

selling workstations 
into commercial 

markets. 

tool to a horizontal, general business 
tool, he says . And this is why Sun 
foresees GIS becoming key to selling 
workstations into commercial mar
kets in the not-too-distant future . 

As if to prove its point, SMCC has 
developed a commercial GIS system 

geocoding and network analysis, sur-
face modeling and display and data automation through 
coordinate geometry. Arc/Info consists of the propri
etary graphical DBMS Arc, combined with Henco Soft
ware's Info RDBMS. It is available for PCs, UNIX sys
tems, minicomputers and mainframes. One of ESRl 's 
newest modules, called Arc/View, provides visualiza
tion, query, display and output of geographic databases 
in a wide variety of formats, including raster-image data. 
Customers can integrate Arc/View with spreadsheets, 
statistical programs, business graphics and/or desktop 
publishing packages. 

ERDAS sells ERDAS for PCs, workstations and DEC 
VAX/VMS systems. The product is modular, like 
Arc/Info. (In fact, there's a live link available between 
ERDAS and Arc/Info that allows users to overlay 
Arc/Info vector data on top of ERDAS' raster imagery.) 
In February, the company rolled out ERDAS Imagine, a 
geoprocessing package with an X Window System 
interface that can perform spatial and statistical model
ing and advanced image-processing functions on multi
ple data layers. 

Autodesk addresses the GIS market through its 
Arc/CAD module within Version 11 of AutoCAD. 
Arc/CAD is an ESRl-developed product that initially will 
be available on PCs only. A UNIX version is expected 
sometime in the future. Autodesk also has formed 

that is being deployed by its U.S. 
field operations channels marketing and development 
organization. The Reseller Information System and 
Coverage application evaluates and provides guide
lines on SMCC's reseller coverage by geographic 
region. "We're trying to understand our end-user 
reseller sales profile for the top 150 cities in the United 
States ," explains Bo Johnson, manager of channels 
business development. 

SMCC's system is based on ESRl 's Arc/Info and 
Arc/View products. Arc/View allows the channels mar
keting department to visualize various types of busi
ness data, including databases from International Data 
Corp. , Wharton Economics, Computer Intelligence, G2 
Research and other market-research outfits. Although 
these databases aren't interconnected, they can all be 
viewed through Arc/View. From this information, Sun is 
constructing a database with revenue forecasts and 
recommendations on how many resellers should be 
located in each geographic region . The output is 
viewed using a dynamically scalable color map. 

The 100 or so users within SMCC can obtain this 
data via anonymous ftp over the Sun wide-area net
work. The databases and Arc/Info hosts are located 
throughout Sun and reside on various IPX, SPARCsta
tion 1+/2 and 4/470 and 4/490 systems.-mjf 
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vision also has moved its Engineering 
Data Management (EDM) product to 
Sun server hosts. EDM is designed to 
manage CAD/CAM data from multi
ple vendors via its distributed database 
in order to manage and control engi
neering data throughout the product
development process. 

Structural Dynamics Research Corp. 's /-DEAS provides design, analysis, draft
ing, testing and numerical-control programming. 

Some other key names in the Sun 
MCAD game are EDS (which pur
chased the McDonnell Douglas Infor
mation Systems' Unigraphics division 
in late 1991) , Parametric Technology 
Corp., Structural Dynamics Rese~rch 
Corp. (SDRC) and Autodesk Inc. As 
is true of HP and Computervision, all 
of these companies have made adding 
30 capabilities to their MCAD pack
ages a focal point. At the same time, 
all of these vendors admit that 20 still 
dominates the MCAD scene, and that 
many purchasers of 30 packages are 
doing mostly 20 work with them. 

ship CADDS product into Sun sites, 
the company announced last year that 
it was unbundling its software from 
Sun hardware in order to establish 
additional reseller relationships with 
DEC and HP. 

This move didn't go unnoticed by 
Sun. "We expect the Computervision 
impact [on our MCAD business] to 
be a little rough in the short term," 
acknowledges Natarajan. However, 
right on the heels of the unbundling 
decision, Computervision signed a 
contract to purchase more than $200 
million worth of SPARCstations and 
servers per year over several years. 
(While Computervision no longer 
"bundles," it will "custom package" 
hardware and sofrware for customers 
upon request.) 

Nearly the entire Computervision 
line runs on Sun hardware. This 
includes CADDS, an integrated 
CAD/CAM product for design , analy
sis and manufacture of components 
and assemblies; Medusa, a set of 
CAD/CAM applications for discrete 
manufacruring, AEC and facilities 
management; PDGS, the Product 
Design Graphic System, a Ford Motor 
Co.-developed product; the Calma 
product family, a series of CAD/ 
CAM/CAE software for mechanical 
and AEC users; and Personal Design
er, Personal Machinist and VersaCAD 
software, a series of 20 and 30 appli-
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cations that run on PCs and worksta
tion platforms. 

Release 5 of CADDS was unveiled 
last summer. Computervision has 
incorporated parametric, feature-based 
advanced 30 modeling on the geo
metrical side, says Director of Systems 
Marketing Allen Hopkins, as well as a 
standardized interface for developers 
to embed in their own products. 
Called CVDoors, this interface spec is 
a set of C++ nonuniform rational B
splines (NURBS) routines. Computer-

Parametric, as its name implies, is a 
specialist in parametric modeling. 
Parametric modeling packages assign 
symbols to model dimensions, rather 
than fixed values, allowing engineers 
to relate model dimensions and fea
tures to one another. Engineers who 
make changes in one area see their 
changes automatically updated 
throughout. 

Unlike other 30 products, the vast 

From AS/Cs to NURBS- A Glossary 
AEC Architecture engineering and construction 

ASICs Application-specific integrated circuits 

CAD/CAM/CAE Computer-aided design, manufacturing and 
engineering 

EDA 

EDIF 

GIS 

IGES 
MCAD 

MCM 

NURBS 
PDES 

STEP 

VHDL 

VHSIC 

Electronic design automation 

Electronic data interchange format 

Geographic information system 

Initial graphics exchange specification 

Mechanical CAD 

Multichip modules 

Non-uniform rational 8-splines 

Product data exchange using STEP 

Standard exchange of product model data 

VHSIC hardware description language 

Very high speed integrated circuit 
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Box HILL SYSTEMS CORPORATION INTRODUCES 

THE RAID BOX'" 
♦ 6 GB HIGH SPEED FAULT TOLERANT DISK ARRAY. 

♦ No DOWNTIME REQUIRED TO REPLACE A DISK DRIVE. 

♦ CONTI UOUS AVAILABILITY OF DATA WH ILE REPLACEMENT IS I PROGRESS. 

♦ AUTOMATICALLY REBUILDS "LOST" DATA ON THE REPLACEMENT DRIVE. 

♦ REMOVABLE DISK DRIVE MODULES. 

♦ MULTIPLE INDEPENDENT POWER SUPPLIES. 

♦ COMPLETE R.A.I.0. LEVEL 5 IMPLEMENTATION. 

♦ DATA REDUNDANTLY STRIPED ACROSS FIVE DISK DRJVES. 

• "FAST" SCSI 2 1 TERFACE. 

• COMPATIBLE WJTH Su ;" IBM RS/6000:" HP,™ NEXT,'" PYRAMID'." 

♦ LEGENDARY TECHNICAL SUPPORT. 

BoxHill 
SYSTEMS CORPORATION 

161 Avenue of the Americas, New York, New York 10013 Tel: 212.989.Hill 800.727.3863 Fax: 212.989.6817 Email: sales@boxh ill.com 
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Autodesk lnc.'s 20/30 AutoCA0 product for Suns generates 10% of Autodesk's 
total sales. 

majority of which evolved from main
frame-based wire-frame technology, 
Parametric's Pro/Engineer is a work
station-based, solids-modeling-only 
package. Parametric Technology's 
Pro/Engineer product has been called 
by one industry watcher "the hottest 
product for 3D mechanical design." 
The product is available on all major 
UNIX platforms, as well as on HP's 
Apollo family and DEC's VAX/VMS 
line. The complete system comprises 
21 independent modules. Parametric 
is working with a number of third 
parties, including Sherpa Corp., Texas 
Instruments Inc., Alias Research, 
Wavefront Technologies, Mentor 
Graphics Corp. and Racal Redac Inc. 
to provide seamless interfaces between 
Pro/Engineer and their manufacturing 
software products. 

Like Parametric, SDRC is focused 
exclusively on mechanical design. Of 
the six major platforms the company 
supports, Sun is No. 3 in terms of 
license growth rates (HP is No. 1 and 
Silicon Graphics In c. is No. 2). 
I-DEAS is SDRC's core product. It is 
a system that provides design, analysis, 
drafting, testing and numerical-con
trol programming for mechanical 
design automation. Like other MCAD 
products, I-DEAS features its own 
programming language-in this case 
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called IDEAL-and a central relational 
database for storing and transferring 
geometry, analysis data and test data 
from I-DEAS to other applications. 
Within I-DEAS, the Parr Design 
module is the heart of the system. 

SDRC is releasing Version 6.1 of 
the product this summer. The new 
version will incorporate enhancements 
in the product's dynamic navigator 
feature in the drafting module, says 
Wayne McClelland, vice president in 
charge of I-DEAS. "We're breaking 
the mold," McClelland claims. "Usu
ally, CAD/CAM companies need to 
add more commands in order to add 
more features. But we've cur the num
ber of commands by a half, while 
adding 35% in functionality." SDRC 
has achieved this feat by moving 
toward an anticipatory user interface, 
meaning the cursor can scan all the 
elements in a drawing and "antici
pate" a next move. 

A heavily rearchitected Version 7 of 
I-DEAS is due out in 1993, McClel
land says. This release will fully incor
porate the anticipatory user interface. Ir 
also will make use of "highly tuned 
expert systems" that further automate 
numerical control tool paths, structural 
analysis and other modules, McClel
land says. Finally, SDRC will continue 
to evolve its Data Management and 
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Control System (DMCS), its product 
for organizing, tracking and retrieving 
engineering and manufacturing data. 
DMCS now features a Motif-style user 
interface, client/server capabilities and 
templates for drawing management, 
engineering flow-management control 
and the like, McClelland says. 

AEC: Designing the Glass House 
AEC is the CAD/CAM/CAE mar

ket segment where Sun goes head-to
head with PC vendors. Sun's strategy 
is straightforward, says Natarajan: "If 
we can get our ease-of-use factor to 
increase, we can attract some of those 
85% of AEC customers that currently 
use PCs or Macs. " 

AEC is also the segment where PC 
CAD marketer Autodesk reigns. Cur
rently, just over 10% of Autodesk's 
total CAD/CAM business is 
attributable to sales on Sun platforms, 
according to Manda Mafy, strategic 
relations manager for the AutoCAD 
business unit. More than 70% of 
Autodesk's sales still are PC-platform
based, she says. About 45% of 
Autodesk's shipments of its flagship 
product, AutoCAD, go into the AEC 
market, Mafy says; another 30% are 
MCAD-related and 20% to 25% are 
GISI mapping-related. 

AutoCAD is a 2D/3D design prod
uct. Release 12, announced in June, 
provides users with better perfor
mance of the most-used drafting oper
ations, a streamlined user interface, 
new drawing tools, built-in rendering 
and improved plotting. Autodesk also 
makes available a color-rendering 
product, called AutoShade (which 
includes photo-realistic rendering 
capabilities based on Pixar's Render
Man technology). In February, the 
company announced a new release, 
2.0, of its Advanced Modeling Exten
sion (AME) solid-modeling module. 
Among the enhancements offered by 
2.0, according to Autodesk, are 
improved accuracy, an improved pro
gramming interface and stronger links 
between 2D and 3D design. AME is 
designed to be a first-generation solids 
modeler; it doesn't handle sculpted or 
free-form surfaces, says Kempton 
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Distributed Software Configuration Management 
Operates Seamlessly Across Multiple Platforms 
Developing and enhancing 

applications today is challenging and 
exciting. Connecting smart PC and 
Workstation interfaces to host 
systems yields applications that were 
just dreams a few years ago. But 
controlling development across 
multiple platforms can turn the dream 
to a nightmare. 

PVCS is the answer-software 
configuration tools that work in all 
popular environments. PVCS 
promotes code reuse, eliminates 
module and build errors and enables 
reconstruction of all previous versions 
at the module or system level. PVCS 
provides the control and audit that 
frees programmers to fully exploit the 
productive nature of distributed 
development without hazard. 

PVCS operates seamlessly across 
popular UNIX and AIX platforms as 
well as M~DOS and OS/2. PVCS 
also synchronizes to mainframe-based 
CM systems through the PVCS 
Gateway. 

Getting started with the new 
PVCS Version 5.0 is easy. You can 
start using PVCS at any point-even 
with projects that are underway. And 
if you are using SCCS or RCS, our 
importers can upgrade your existing 
archives. 

NEW 5.0 Features Include: 
■ Windows, PM and Motif Graphical 
User Interfaces-speed and simplify 
adoption even by junior programmers 
and administrative users. 
■ Application Programming 
Interface (APl}-integrates PVCS 
features into your development 
environment (or even into your 
applications). 
■ New Multi-Locking Techniques
enhance parallel and workgroup 
development. 
■ Definable Promotion Models
define and enforce a structure for the 
developmental progression of your 
projects. 
■ Footprinting Support-an explicit 
list of the elements that make up an 
object (as well as other information 
you define) can be embedded within 
that module. The footprint is checked 
at link time to ensure dependencies 
are satisfied, or can be read with a 
standalone utility to reveal what 
revisions of modules make up an 
application. 

1992© INTERSOLV, Inc. AH rights reserved. INTERSOLV, APS, Excelerator, Design Recovery, and PVCS are trademarks of INTERSOLV, Inc. 
As a member of the International A1liance fo r the AD/Cycle framework, INTERSOLV provides key components of IBM's overall solution. IBM 
and AD/Cycle are registered trademarks of International Business Machines Corporation. All other products are trademarks and /or registered 
trademarks of their respective companies. 
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■ Performance Enhancements
Improved across the board. 
■ National Language Support (NLS) 
and Double-Byte Character Support 
(DBCS) . 
■ Improved and Simplified Access 
Control-Security and access is 
primarily controlled by a central 
database. Fine-grained file and function 
security is also provided. 

For information on INTERSOLV 
products, call: 
1-800-54 7-4000, in North America 
(44) 727 812 812, outside North 
America 

r; ----------
1 YES! Send me a copy of I 
I "Comprehensive Software I 
I Configuration Management" I 
l _________ ~ I 
I Name I 
l~--------~1 I Address I 

: City, State, ZIP : 

I Company Phone I 
I Send care of Special Projects: INTERSOLV, INC. I 
~ 00 Tower Oaks Boulevar~ockville, Maryland 20852_J 

INTERSOLV 
Desktop Development Tools for the 90s 



MANUFACTURING 

lzuno, AME marketing manager. ming language. Sun platform in January. Besides 
Suns, MicroStation runs on PCs, 
Macs and Intergraph Clipper-based 
workstations. MicroStation offers a 
variery of display sryles, from wire
frame to Gouraud shading, as well as 
parametric and NURBS surface-han-

AucoCAD's primary value comes 
from the more than 1,000 third-parry 
applications, cools and utilities that 
have been developed on top of Auto
CAD using the development system 
and its embedded AucoLISP program-

According co Dataquest, other top 
UNIX AEC software vendors are 
Intergraph Inc., Fujitsu Ltd., IEZ (a 
German architectural firm) and Com
putervision. Intergraph first ported its 
AEC offering, MicroStation, co the 
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Will the Real Framework Please Stand Up? 

T
o date, virtually the only way to link disparate 
manufacturing data has been to rely on proprietary 
frameworks offered by a handful of the largest 

CAD/CAM/CAE vendors. Lack of an all-encompassing 
standard has led to a variety of closed, noninteroperable 
CAD/CAM/CAE products. 

There have been a couple of attempts to change all 
this. The initial graphics exchange specifications (IGES), 
a standard for exchanging drawing information, has been 
adopted by nearly every CAD vendor but has suffered 
from too many interpretations of its export standard. The 
standard exchange of product model data (STEP) and 
product data exchange using STEP (PDES) are 
designed to standardize solid models and othe r 

The EDA Symphony Architecture 

advanced CAD data. Both IGES and STEP/PDES are 
supported by many manufacturing software vendors 
today. 

But the real great white hope of the CAD/CAM/CAE 
community is the series of standards emerging from the 
CAD Framework Initiative Inc. (CFI}. The Austin-based 
group is attempting to devise a standard EDA framework, 
called CFI. Such a framework would encompass a CFl
defi ned procedural interface, common intertool 
communications and tool-encapsulation capabilities and 
other tool and interface standards. 

In early 1992, CFI did a pilot release of its 1.0 draft 
standards. Four companies devised field tests of these 
standards: Sun Microsystems Computer Corp. , Hewlett

Packa rd Co., IBM Corp . and 
Siemens-Nixdorf Information 
Systems. SMCC made public what 
it's calling the EDA Symphony pilot 

LEE A. BARTELL 

in April. Sun 's pilot included the 
participat ion of Cadence , Harris 
Corp .' s EDA division , Mentor 
Graphics, Synopsys and Viewlogic 
Systems Inc. 

Sun is interested in proving the 
commercial viability of the inter-tool 
communication (ITC} technology 
specified in CFI Release 1.0, says 
Khanh Vu , manager of corporate 
CAD for SMCC. Sun has proposed 
to CFI that its cross-tool messaging 
system, ToolTalk, be accepted as 
the ITC standard ; the EDA 
Symphony project is Sun 's 
demonstration of the workability of 
ToolTalk as a CFI backbone. 

Cadence and Mentor Graphics 
have developed their own intertool 
messaging technology, which they 
have incorporated into their 
respective EDA frameworks. But 
both companies say they will adopt 
whatever emerges as the CFI 
standard. -mjf 
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dling capabilities and associative 
dimensioning. T he product features a 
Motif GUI and the MicroSrarion 
Development Language, which 
includes a full implementation of C. 

The next version of MicroSrarion, 
5.0, is still nine months or so away, 
says Tom Anderson, application spe
cialist in rhe MicroSrarion marketing 
group. Ir will incorporate more 3D 
surface capabilities, such as intersect
ing NURBS handling; font and text 
enhancements; better Motif support; 
and links ro Borland Internarional's 
dBASE and Ask Corp.'s Ingres rela
tional databases (in addition to its 
existing links to Oracle Corp.'s Oracle) . 

MicroSrarion also links directly ro 
Inrergraph's Engineering Modeling 
System, I/EMS, a modeling and draft
ing system for mechanical applica
tions. I/EMS allows for integrated 
wire-frame, surface and solid model
ing. I/EMS features parametric design 
tools and represents all geometric ele
ments, including NURBS. Intergraph 
offers a full complement of rightly 
integrated, downstream tools and 
applications, such as a geometric ele
ment modeling system (I/Rasna), 
finite element modeling (I/FEM) and 
mechanical systems modeler 
(I/MSM), to name bur a few. Ir inter
faces with Intergraph's Product Dara 
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Manager (I/PDM), which manages 
information and data for coral project 
management. Version 2.0 of I/EMS 
began shipping on the Sun platform 
in Apri l. 

EDA: Closing the Design Loop 
EDA is big business for Sun, as well 

as for the sofrware conglomerates char 
dominate the field. Cadence Design 
Systems Inc., the proud parent of 
Valid Logic Systems; Mentor Graph
ics Corp.; and Intergraph, the new 
owner of Dazix, are duking it our for 
the top UNIX EDA ranking. Bur sev
eral upstarts-for example, simulation 
tool vendor Synopsys Inc.-are emerg
ing as key players in their own right. 

"Simulation is the backbone of 
EDA," says Cindy Thames, founder 
of Focused Marker Reports, a Boston
based CAE consultancy. "Schematic 
capture has become a commodi ty. Bur 
the rest area is growing fast, coo. " 

Synopsys is strong in simulation and 
test, and consequently, has earned a 
reputation as "the Boy Wonder of the 
industry," according to Thames. And 
Synopsys' No. 1 platform is Sun. Syn
opsys markers various high-level 
design cools, including synthesis and 
simulation cools, for the design of full 
custom and application-specific inte
grated circuits (ASICs). Its synthesis 

Mentor Graphics' Falcon Framework can really take advantage of Sun 
Microsystems Inc. 's new SPARCstation. 

♦ 
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cools optimize and translate circuit 
descriptions written in various for
mats, including VHDL (the VHSIC 
hardware description language) and 
Verilog, into logic gates. Its simulation 
cools measure rhe expected perfor
mance and function of hardware and 
software at the front end of rhe design 
process. And its rest cools automate 
design for rests and provide automati
cally generated ASIC rest patterns. 

In May, Synopsys rolled our Test 
Compiler Plus, a product incorporat
ing Synopsys' constraint-driven par
tial-scan technology and automatic 
rest-pattern generation product. Earli
er chis year, Synopsys unveiled a 3D 
debugging environment for high-level 
IC and systems designs in VHDL. 
T he environment is part of Synopsys' 
VHDL System Simulator. Ir also 
rolled our a new version of its synthe
sis cool char provided enhancements in 
rhe riming-driven synthesis area. This 
spring, the company announced it was 
working with Mentor Graphics to 
integrate its products with Mentor's 
Falcon Framework. 

Falcon Framework is the heart of 
the Mentor EDA strategy-and a big 
part of the reason char Sun rival 
Hewlett-Packard has been successful 
in EDA. Mentor has been developing 
products for HP/Apollo workstations 
for nearly eight years. In June 1991 , 
Mentor delivered its first 8.0 Concur
rent Design Environment software, of 
which the Falcon framework is rhe 
core, for Sun systems. According to 
Farrokh Irani, marketing manager for 
the platform technology division, sales 
for Sun platforms have almost 
quadrupled in rhe past fo ur months. 

Falcon provides data access, cool 
interoperabili ty, consistent user inter
faces and heterogeneous data and pro
cess management. Ir is a sofrware 
product that resides above rhe operat
ing system. Ir relies on data-access 
standards, such as VHDL, the elec
tronic data interchange format (EDIF) 
and initial graphics exchange specifica
tion (IGES) and Mentor's own 
Design File Interface for connectivity 
across platforms. Falcon Framework 
encompasses process management, 
data management and tool integration 



utilities and applications, from Men
tor and other vendors, and provides 
common basic services, including a 
Motif user interface, Mentor's 
Advanced Multi-Purpose Language 
and Frame Technology's FrameMaker 
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for documentation purposes. 
The first Mentor application to ship 

for Sun was Board Designer 8.0, a 
board design and analysis product that 
can accommodate very dense boards 
and multichip modules (MCM). 
Mentor also integrated IC Station, a 
design and verification environment, 
and MCM Station, a design and man
ufacturing product for MCMs, into 
the Falcon Framework. Mentor fol
lowed up these announcements with 
Idea Station 8.0, its front-end EDA 
system. Idea Station integrates Men
tor's Design Architect design-capture 
tools, its System 1076 VHDL solver, 
compiler and debugger and QuickSim 
II, its ASIC and board-level digital 
simulator. And in May, Mentor 
unveiled its next-generation board-lev
el design product, Board Station 500. 
It is currently available for HP/Apollo 
and Sun systems. 

Mentor's arch rival Cadence is carv
ing out its own framework-based 
strategy. Cadence beat out Mentor in 
terms of porting to Sun; Sun-based 
software sales make up Cadence's 
biggest chunk of revenue. (Systems 
from another SPARC systems vendor, 
Solbourne Computer Inc. , are 
Cadence's No. 2 platform.) Following 
its 1991 purchase of Valid Logic, 
Cadence divided its EDA products 
into six groups: Framework, design 
entry and synthesis, analysis, digital 
IC design, analog IC design and 
board design. All products from all 
groups run on Suns. 

The framework group handles the 
company's Design Framework II tool 
integration environment. Design 
Framework II combines Cadence's 
framework technology with the Valid
Frame EDA framework from Valid 
Logic, including the Valid Communi
cations Manager technology for inter
tool communications. Beneath the 
common design-management layer is 
the PowerFrame design-management 
engine from DEC. 

A key focus for Cadence in the area 
of ASIC, board-level-system and 
MCM design is the provision of 
"mixed-level" design tools. These are 
rools that incorporate a combination 
of hardware description languages, 
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schematics, synthesis and simulation 
tools, and allow designers to use as 
much or as little HDL style as they 
want. Cadence predicts mixed-level 
design tools will be adopted by two
thirds of the CAE market by the mid-
l 990s. Here, the company offers Com
poser, a mixed-level entry system, 
which is being merged with Valid Con
cept, another mixed-level entry system. 
The resulting environment is slated to 
ship during the first half of 1993. 

The Black Holes: Solaris and MP 
Although their carefully construct

ed plans may belie the fact, every 
company in every segment of the 
CAD/ CAM/CAE market is in the 
midst of profound change-some 
might even say turmoil-regarding 
their Sun products and plans. Sun's 
move to the System V Release 4-com
pliant Solaris 2.0 operating system, 
replete with its underpinnings for 
symmetric multiprocessing, affects all 
software vendors. But due to the 
sheer numbers and size of their offer
ings, no ISVs are likely to be as 
severely impacted as the 
CAD/CAM/CAE vendors. 

The end result of the move to 
Solaris and multiprocessing is sure to 
be purely positive for these companies 
and their customers. "Our software, 
right off the bat, will experience 
speedups due to multithreading," says 
Tony Zingale, vice president of cor
porate marketing for Cadence. For 
customers who are doing "graphical, 
in teracti ve-o rien ted, large-team 
designs, speed is king," Zingale says, 
"so multiprocessing will be king." 

In the short term, however, the 
porting process looks to be arduous. 
Cadence has had a Sun engineer 
working at its site daily to help with 
the transition for months; at press 
time, a good part of Design Frame
work II had been ported to Solaris 
2.0. Computervision is in the throes 
of porting CAD applications consist
ing of 10 million lines of code. None 
of the CAD/CAM/CAE vendors 
expect to have a shippable 2.0 version 
before sometime in 1993. But once 
they're ready, ISVs say, designers will 
be able to crank like never before. -o 
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a Paperback and a Clone 

' I I • • by BARRY SHEIN, Tec hnical Editor 

T 
his past month I spent a lot of time on the road, so what better 

product to open with than the Tadpole notebook SPARC I car

ried with me? Also, much to our dismay, the Compstation 40 

from Tatung is about to leave the lab after a very useful stay. And I fin

ished reading a book on UNIX systems administration just out from 

O'Reilly, one of my favorite publishers of practical UNIX books. 

The compact, light 

SP ARC book from 

Tadpole Technology 

Inc. now comes with 

a color display. 

Tadpole: 
A Moveable Beast 

According to the captain, I am at 
35,000 feet somewhere over Pennsyl
vania and leveling off. The seat belt 
sign goes out so I reach for my shoul
der bag and remove a Tad pole 
SPARCbook. The SPARCbook, in its 
own nylon bag, with manual, fits 
comfortably into my under-the-seat 
shoulder bag along with a large paper
back novel and other assorted essen
tials. It's not a very large bag. I pop 
open the sleek black cover on this 
notebook-size computer (8.5- by 
11.8- by 1.9 inches) and hit the pow
er-on button located just above the 
keyboard. A message informing me 
that the system is resuming flashes on 
the screen. A few diagnostics later, I 
am right back where I left the screen 
last night. Late last night. Late last 
night I finally found a thin-to-thick 
converter. (No, I didn' t find one. I 
waited until everyone was gone and I 

SUNEXPERT Magazine/July 1992 

"borrowed" one for a few hours. Why 
are they always in such short supply?) 

I spent a few hours that evening 
preparing this SPARCbook for a trip 
to Colorado Springs and then Lon
don via Boston. There was almost 30 
MB of disk free on the system's 120-
MB disk last night. You really are 
tempted to turn the whole thing over 
to see where 120 MB can possibly be 
in this slim notebook computer and 
say "Go-Uy" in your best Gomer Pyle 
voice. This system has a full SunOS 
distribution, Open Windows 3.0, and 
my compatriot, Spike, has already 
thrown on GNU/Emacs, ispell and 
lord knows what else-things he con
siders essential, like xloadimage. 
Well, 30 MB free (the bundled soft
ware provided by Tadpole only takes 
up about 52 MB plus swap). As we all 
know, nature abhors a vacuum and 
it's not nice to fool Mother Nature, 
so I proceed to fill up the disk with 
more essentials for the trip. 

First things first: I knew I would 
want Kermit so I could stay in touch 
with the office system and backup 
files. I ftp 'd CKermit Version 
5A(l 78) sources and rebuilt it. I fired 
Kermit up, plugged a phone jack into 
the built-in 2,400-baud modem, set 
line /dev/modern, ATDT7399753 
and I was logged into our system. 
Good stuff. I made sure file transfer 
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What to do about the mouse is a challenge for laptop engineers. 

worked reasonably. le did, so I pro
ceeded on co other software. 

The next cool I wanted was groff , 

the wonderful GNU/Emacs troff 

clone. One reason it's wonderful is 
that it has a built-in Xl 1 previewer. 
(Well, it actually forks off of another 
process, gxditview, but it feels like 
it's all integrated.) I pull over the 
sources and, oh bother, it's partially 
written in g++ (GNU's C++). I don't 
want to rebuild the entire GNU com
piler environment, as much as I love 
it. That's not what I'm doing on this 
trip. Well, we do have groff built 
and in use on our 4.0.3 system. (OK, 
we haven't upgraded, so speak badly 
of me every chance you get.) I copy 
over the binaries to the Tad pole and 
some other local library files, launch a 
test and groff works just fine. The 
joys of binary compatibility. 

The SP ARC book screen and key
board are not bad. For a notebook 
they're very good, in my opinion. But 
of course they're not quite as comfort
able as the workstation on your desk. 
No problem, co do all this setup I just 
fired up inetd on the SPARCbook 
and telnetted into it from my work
station. 

One challenge for laptop engineers 
is what co do about a mouse. You can 
bring one along (the SPARCbook has 
a mouse port), but mice are not very 
convenient in an airline seat with that 
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limited commodity: flat surface area. 
All the notebook vendors (PC, Mac, 
SPARC) have recognized this prob
lem, and each seems to have its own 
solution. I suppose we can describe 
this situation as an area of great cre
ative interest. The SP ARCbook has its 
own solution to the problem: A key in 
the upper right-hand corner with a 
picture of a mouse on it and a pivot
ing mounting. Lean the key co the 
left, the mouse cursor moves left, lean 
it right, up or down and you get the 
respective morion on the screen. Ir is 
sensitive to how sharply you angle it, 
so a light couch moves it slowly, and a 
hard press in a direction moves the 
mouse quickly. For mouse buttons, 
you use a special key marked FN 
(down near where an ALT key might 
be) and the A, S and D keys become 
the mouse buttons left, center and 
right, respectively. At first, the 
arrangement seems clumsy, but after 
just a few minutes I find my fingers 
have learned co use this arrangement 
without much thought. 

There's still some disk space left so I 
throw on a full set of manual pages 
and enough include and library files 
to do some Xl 1 development work I 
need to get done. I'm pleased with 
how much I can fit on this disk with
out really straining. You can also get a 
240-MB (two 120-MB disks) or an 
85-MB disk. This system has 8 MB of 
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RAM, which works fairly well, but it 
can be loaded with up co 32 MB total 
in 4-MB increments. 

I'm using the 640-by-480 gray-scale 
display-a color display is on the price 
list (passive matrix, 16 simultaneous 
colors, also 640 by 480). For office 
use, there's a plug on the back that 
can accept an external VGA monitor 
and an Ethernet (rhicknet) adapter. 
The modem is a fairly basic 2,400-
baud (no MNP or V.42) Hayes-com
patible with 9,600-baud sendfax capa
bility (Group Ill). The company bun
dles the fax software with its Solaris 
1.0.1 release. Finally, there's a serial 
port (to 38.4 Kb/s), floppy, Centron
ics parallel and external mouse ports. 
Optionally, Tadpole provides a paral
lel-to-SCSI host adapter. The CPU in 
the Tadpole is a 25-MHZ SPARC, 

.SPARCbook 

Company 
Tadpole Technology Inc. 

Address 
8310 Capitol of Texas 

Highway North 
Suite 375 

Austin .TX 78731 

Voice 
(512) 338-4221 

Fax 
(512) 338-4468 

Prices 
8 MB, FPU, 85 MB, 

floppy- $4, 950 
8 MB, FPU, 120 MB, 

floppy- $6, 100 
32 MB, FPU, 2 x 120 
MB-$13,400 (mono) , 

$1 5,700 (color) 

Warranty 
12-month limited hardware 

warranty, extended warranty 
available. 

Best Feature 
Feels like a full-powered 

SPARC in a true 
notebook-size package. 

Worst Feature 
Running out of power long 

before you run out of air miles. 
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12.6 SPECmarks (about 18 MIPS) 
and uses the 64-bit MBus. 

Another major issue with portable 
computers is power management. 
Unfortunately, the state of the art for 
a computer like this is only about two 
hours or so of continuous use. There 
is a power management window tool 
that lets you extend this about 25% to 
2½ hours with some care by dimming 
the screen, letting the system spin 
down the disk when not in use and 
running in "slow" mode, which didn't 
seem to impact what I did noticeably. 
It's not a criticism of Tadpole, as I 
said this is the state of the art, but 2½ 
hours is not enough with these cross
country (and transatlantic) flights. 
You can carry an extra battery pack 
(or more), but they're heavy. I sup
pose it's a footrace between either bet
ter battery technology or electrical 
outlets near plane seats. (I hear at least 
one air carrier already offers these on 
some flights.) I also hear apocryphal 
stories all the time of executives lock
ing themselves in airline bathrooms 
trying to recharge their laptop units 
from the shaver outlets. I suppose it's 
just a matter of time before we get 
lectured about this along with how to 
inflate your life jacket in the event of 
an emergency water landing in the 
Mojave. 

On the way to Colorado, I (per
haps foolishly) ignored the little red 
light that warns you that power is 
getting dangerously low. Eventually 
the system just said "sorry" and shut 
itself down. When I got to my hotel 
room, I plugged it in for a recharge, 
and everything was just fine. If you 
shut the system down in an orderly 
fashion (using a key-combination) 
then on power-up it will be right 
back where you left off, window set 
up, etc. That's a very nice feature, 
no need to figure out what to save 
away when you need to pack in a 
hurry. 

I had little problem with airport 
securiry other than that they wanted 
me to turn it on for them and didn't 
seem to understand what they were 
looking at. One person kept asking 
me to show her a "menu" (I assume 
they receive training on MS-DOS 
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systems). She was also confused that 
I wanted to wait until it was fully up 
so I could shut it down properly. Life 
in the fast lane, I suppose. One securi
ty person instructed me to remove the 
software, which precipitated a short 
conversation. All in all I'm glad they 
check, particularly after being rushed 
out of the underground the day after 
that large postelection blast in Lon
don. That sort of event brings the 
reality home (fortunately it was a false 
alarm). 

Overall, I am very impressed with 
the Tadpole SPARCbook. It's com
pact and reasonably light and very 
powerful for its size. I lived with it 
for two weeks of traveling and did a 
lot of useful work (including writing 
most of this article) without a hitch. 
With a little capacity management, 
there's nothing you can do on a full 
SPARC workstation that you can' t do 
on this system. I wish power lasted 
about twice as long, and it would be 
nice to have a full 1, l 52-by-900 (or 
similar) screen, but that's a minor 
inconvenience that isn' t hard to 
adjust to with a little fiddling. And 
being able to do real work in a hotel 
room or at 35 ,000 feet is a true mod
ern miracle .. 

Book Review: 
Page Thrashing 

Essential System Administration by 
/Eleen Frisch, new book from O'Reil
ly & Associates, is intended to cover 
the basics of UNIX systems 
administration. Frisch covers most of 
the basics, including system startup 
and shutdown, file and other security 
issues, accounting, backup/ restore, 
printer and network management as 
well as providing a short treatise on 
shell programming in the back of the 
book (an essential skill for the systems 
administrator). The style is clear and 
concise, and Frisch does a nice job of 
bounding the topics to which a new 
systems administrator should attend. 

The two weakest features of the 
book are, first, the attempt to cover 
multiple UNIX versions (System V 
variants, BSD, SunOS, Xenix, AIX) 
is, in my opinion, a mistake. A book 
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like this one stresses practical exam
ples. I would prefer to buy two books 
(or more) , each heavily focused on a 
particular version of the OS (even if 
the two were otherwise very similar) 
rather than try to filter through 
which features pertain to which sys
tem. Over the years, I have often 
commented that O'Reilly's idea to 
publish separate introductory hand
books for BSD and System V users 
was an excellent concept no other 
publisher seems to have had the 
insight to mimic. It is disappointing 
that they have veered from this style 
for a topic like systems administra
tion, which is highly sensitive to 
which UNIX variant is being used. 
My second complaint is that the net
working section treats the topic far 
too lightly. Name servers and other 
modern topics are not touched upon 
at all , and these are often the most 
perplexing issues for a new (or even 
seasoned) systems administrator. 

Overall this is a handy, well-orga
nized book with a lot of practical 
information and suggestions. The 
author knows her topic and presents 
it in a clear and useful sryle. I would, 
however, suggest that O 'Reilly con
sider expanding the work to multiple 
volumes, each focusing better on dif
ferent UNIX variants. 

Essential System 
Administration 

Author 
.tEleen Frisch 

ISBN 
0-937175-80-3 

Publisher 
O'Reilly & Associates Inc. 

632 Petaluma Ave. 
Sebastopol , CA 95472-9902 

Voice 
(800) 338-6887, (707) 829-0515 

Fax 
(707) 829-0104 

Price 
$29.95 
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More Cloning Around: 
Tatung Compstation 40 

The Tatung Compstation 40 is a 
SPARCstation desktop clone (40 
MHz), running Solaris 1.0 (Solaris 
2.0 when available), with SPARCsta
tion-2 performance (28.5 Dhrystone 
MIPS, 4.2 MFLOPS, 24.7 SPEC
marks) at a very competitive price 
(starting at less than $6,000 for a col
or, disk.less system). This system con
sists of a pizza-box chassis, monitor, 
keyboard and mouse. We used a 19-
inch color system, 16 MB of RAM 
and rwo 300-MB disks (total about 
600 MB, all internal) for this review. 
It is priced at $10,090 (with GX 
graphics accelerator). 

The Compstation 40 chassis can 
hold up to 16 MB (1-MB SIMMS) or 
64 MB (4-MB SIMMS) of memory, 
rwo 3½-inch hard drives and a floppy 
disk drive. There are three SBus slots 
(one is needed for a color frame 
buffer), rwo DB25 serial ports, thick 
Ethernet and an external SCSI port. 
The same system is available with var
ious display options, both mono
chrome (15-, 17- and 19-inch) and 
color (15-, 17- and 19-inch; 1,152 by 
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900 or 1,280 by 1,024) as well as var
ious graphics accelerator options I'll 
explain later. Tatung uses a Weitek 
FPU chip (IEEE 754) and claims 4.2 
MFLOPS. 

I ran the Dhrystone (Version 2.1) 
integer benchmark on this Compsta
tion 40, which yielded about 44,000 
Dhrystones using Sun's cc. For com
parison, a Sun IPC benchmarks at 
25,000 and a Sun SPARCstation-2 at 
about 44,000 Dhrystones under the 
same conditions. The integer perfor
mance claim seems to be confirmed 
by our testing results. 

The Compstation 40 is, for the 
most part, binary compatible and 
indistinguishable from a comparable 
Sun SPARCstation. There was one 
difference we ran across: The Weitek
based graphics accelerator (5000WX) 
Tatung installed in the unit we origi
nally received was not entirely compat
ible with Sun's SPARCstation graphics 
accelerator. Specifically, MIT's Xl 1R5 
server distributions would not run 
with this configuration. T he version of 
Open Windows shipped with the 
Tatung worked well, so for most peo
ple this would not be an issue, but 
designers of custom, low-level graphics 

software might want to 

Tatung Co. of America Inc. 's Compstation 40 is 
choose another graphics 
option. 

one of the first compatibles to offer SPARCsta- To get to the bottom 
of this I spoke with 
Frank Dupre at Tatung 
and he confirmed that 
this was indeed the case 
with this particular 
low-cost accelerator. 
Tatung has another, 
newer graphics acceler
ator (5000GX) that is 
completely compatible 
with the Sun GX prod
uct. The technology 
used in Ta tung' s 
5000GX is licensed 
from Sun. Tatung 
quickly shipped us a 
5000GX board and, as 
promised, it worked 
completely compatibly. 
You can also order the 
system without a 
graphics accelerator, 

tion 2 performance-and for under $6,000. 
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Compstation 40 

USA Headquarters 
Tatung Co. of America Inc. 

2850 El Presidio St. 
Long Beach, CA 90810 

Voice 
(213) 979-7055/637-2105 

Fax 
(213) 637-8484 

Prices 
$10,090, test unit included 

19-inch color, 16 MB of RAM, 
two 300-MB disk and 

GX accelerator; others begin 
under $6,000 for color, 

diskless versions 

Best Feature 
One of the first SPARCstation 2 
performance clones to market, 

nice packaging. 

Worst Feature 
The WX frame buffer is not 
100% Sun compatible, stick 

withTatung's GX or CG3 options. 
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either mono-chrome (5000MGC) or 
color (5000CG3, compatible with 
Sun's standard CG3 frame buffer). 
My suggestion would be to stick with 
the CG3 or GX options to avoid 
incompatibilities and leave the WX to 
systems integrators looking for a lower 
cost delivery system. 

The Compstation 40 is manufac
tured by Ta tung Science and Tech
nology Inc. (TSTI), a subsidiary of 
the $2 billion, Taiwan-based Tatung 
Co., founded in 1918. TSTI was 
founded in 1983 and is located in San 
Jose, CA. 

Overall, the Tatung Compstation 
40 impressed me as one of the better 
SPARCalikes, with snappy perfor
mance and one of the first to offer 
SPARCstation-2 speed, with good 
packaging at a good price. 

Also of interest: TSTI has 
announced a motherboard upgrade 
for your Sun SPARCstations (SS-1 
and SS-1+) . For $3,690 you can swap 
the Sun board with a Tatung 40-
MHz board bringing your system up 
to SPARCstation-2 performance ~ 



NEW 
PRODUCTS 

PEX Tool Kit 
A graphics tool kit that gives develop

ers the ability to use the PHIGs and 
PEX standards more effectively has been 
introduced by Liane Software. Called 
FIG+, the product runs on top of the 
PHIGS graphics standard, or PEX 
(PHIGS Extensions to X), to make 
graphical applications development 
faster and easier. Currently, the product 
supports two implementations of the 
PHIGS standard, Liane's own Figaro 
and Sun's SunPHIGS, and will support 
PEXlib implementations as those 
become common. 

Fig+ is a library of preprogrammed 
objects that contain information on 
generating and manipulating a given 
graphic. Written in C, the library con
tains such things as default values for 
views and light sources, utilities for 
common viewing operations (such as 
panning, zooming, orbiting, etc.) , 
assorted color resources and so on. Pric
ing ranges from $1,245 to $2,245. 

Liant Software Corp. 
959 Concord St. 
Framingham, MA 01701 
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X on MS Windows 
The XoftWare X Window System 

implementation for PCs is now avail
able on Microsoft Windows. The 
product, XoftWare for Windows 1.5 
from AGE Logic, provides supports 
for MS Windows 3.1. In addition, the 
company says it supports backward 
compatibility with MS Windows 3.0. 
With it, X applications can be dis
played in a Windows-equipped PC as 
though it were an X terminal. 

Xoftware for Windows requires a 
286, 386 or 486-based PC or PS/2; a 
minimum of 2 MB of extended mem
ory; a 5¼-inch, 1.2-MB or 3½-inch, 

Force Shows Embedded SPARC 
Force Computers has introduced a SPARCstation 2E board for 

embedded applications. The SPARC CPU-2E is a single-board 
computer that implements the equivalent of a Sun SPARCstation 
2 on VME. The company says the product uses the LSI SPARC 
processor and can provide up to 28.5 MIPS. 
In addition, the product features Open Boot firmware, which 

allows dynamic reconfiguration of the computing environment. 
Open Boot, which is in the process of becoming an IEEE stan
dard, comes with a Forth-based monitor and debugger. 

The SPARC CPU-2E with 16 MB of DRAM is $7,995. With 
32 MB of DRAM, it is $9,495. 

Force Computers Inc. 
316 5 Winchester Blvd. 
Campbell, CA 95008-6557 
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1.44-MB disk drive; a hard disk with 
at least 2 MB of free space; an MS
Windows-compatible mouse; a video 
card with an MS-Windows driver and 
compatible monitor; and a network 
package. Pricing begins at $495. 

AGE Logic Inc. 
9985 Pacific Heights Blvd. 
Suite 200 
San Diego, CA 92121 
Circle 116 

Mathcad Adds Up 
Mathsofr has introduced Version 3.1 

of its Mathcad software for UNIX. 
Mathcad is a scientific and technical cal
culator that also has mathematical desk
top publishing features. Version 3.1 pro
vides 200 built-in functions and offers 
such new features as vector and matrix 
math (handling up to 8 million ele
ments), a license manager, color surface 
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plots and linear and log graph. 
Mathcad runs under Motif and Open 

Look. Pricing begins at $695 for single
node or standalone versions. Network 
versions are also available. 

In addition , the company has 
announced that it is teaming with text
book publishers to offer Mathcad 
books. Called Electronic Handbooks, 
these use Mathcad as a publishing plat
form to deliver technical reference 
works in which math and graphics are 
"live" and can be used to perform calcu
lations. The texts include collections of 
useful methods and formulas on 
machine design and analysis, materials 
science and so on. Pricing on these 
range from $99 to $149. 

MathSoft Inc. 
201 Broadway 
Cambridge, MA 02139-1901 
Circle 117 
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Delta Displays DAT 
Delea Microsystems has shown a 

4mm DAT jukebox with unattended 
backup and archival. Combining 

Delta's own backup and archival soft
ware, BudTool, with a 4mm DAT 
jukebox from Advanced Digital Infor
mation Corp., the produce provides 
up to 96 GB of storage. 

The jukebox operates in a random
access mode with search time within a 
cape averaging 20 to 30 seconds. Bud
Tool, meanwhile, provides a windows
based GUI chat guides the user 
through backup and retrieval opera
tions. A yearly backup schedule can be 
sec up for an entire network in a one
c i me operation. Pricing varies. 

Delta Microsystems Inc. 
111 Lindbergh Ave. , Suire C 
Livermore, CA 94550 
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Sleek SAIB for Sun 
Sonicech has introduced two DSP

based interfaces chat allow SPARCsta
tions and VME-based systems co run 
speech processing, telephone, audio 
and multimedia applications. The 
Stereo Audio/Telephone Interface Box 
(SAIB) is a 16-bit stereo AID and DIA 
converter with a dynamic range of up 
co 80 dB. le also uses a serial port chat 
connects co Sonitech's DSP boards, the 
TMS320-based SPIRIT-30. 

The SAIB includes a built-in input 
anti-aliasing filter and output low-pass 
smoothing filter. It is software pro
grammable for input and output sec
tions for gain, sampling rate (8 co 48 
kHz) and word size (16-bit linear, 8-
bit u-law, 8-bit A-law). The product 
has three options for input-line level, 
microphone ¼-inch phone jack and 
telephone handset-and four options 
for output-line level, headphone with 
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¼-inch stereo phone jack, telephone 
handset and speakers. Pricing begins at 
$595. 

Sonitech International Inc. 
14 Mica Lane 
Wellesley, MA 02181 
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Financial Software 
for Sun 

Software to automate international 
financial management has been intro
duced for Sun workstations and 
servers. Called SunSyscems, the prod
uct is an integrated suite of software 
applications covering several of the 
major aspects of managing money 
across international boundaries. The 
vendor, Systems Union, says chat the 
product can handle mulciple curren
cies, several different languages, and 
several different platforms, including 
IBM RISC Syscem/6000s and DEC 
VAXes as well as Sun workstations. 

Modules in the product include an 
accounting package, a multicurrency 
module (which automatically handles 
such things as currency conversion 
and exchange race recording), a fix 
assets package, a sales invoicing and 
order-entry module, an inventory 
package, an SQL tool and so on. Pric
ing ranges from $1,700 to $100,000. 

Systems Union Inc. 
10 Bank Sc. 
White Plains, NY 10606 
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SBus Memory_ 
from Clearpoint 

SBus boards offering 32 MB of 
additional memory have been intro
duced for Sun SPARCscacions, 
SPARCserver 2 series machines and 

SPARCalike compatibles. The SNME
SBS motherboard and che SNME-
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SBD daughcercard, from Clearpoint 
Research, each provide 32 MB of 
memory for a total of 64 MB. With 
them, a typical SPARCstation reaches 
128-MB maximum memory. 

The company says the form factor of 
the cards makes it possible for users co 
add additional Clearpoint daughter-

/ 
cards in SBus expansion chassis from 
ocher vendors. Pricing on either prod
uct is $2,300. 

Clearpoint Research Corp. 
35 Parkwood Drive 
Hopkinton, MA 01748 
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Diamond Monitor Shines 
The Diamond Pro 17, a 17-inch 

color monitor for Suns and other 
UNIX-based systems, has been intro
duced by Mitsubishi Electronics. le 

uses an aperture grille CRT with a 
pitch of .26mm. It also features che 
Diamond Match Color Calibration 
Systems, a microprocessor-based 
method of adjusting the on-screen col
ors co match hard-copy, Pantone or 
ocher copy samples. It has a low mag
netic emission design, meeting U.S., 
Canadian and international standards. 

The Diamond Pro is compatible 
with all medium- and high-resolution 
standards from 640-by-480 through 
l ,280-by-1,024 at 60 Hz noninter
laced. The aucoscan range frequency is 
30 to 64 kHz horizontal, to 130 Hz 
vertical. The digital scan mode memo
ry scores up co 12 different operating 
frequencies, with display parameters 



remaining constant between frequen
cies. User controls adjust brightness, 
contrast, vertical size and position, 
horizontal size and position , conver
gence, on-screen colors, memory reset, 
degauss, pin-cushion amplitude and 
phase and key balance. Pricing begins 
at $1,599. 

Mitsubishi Electronics 
America Inc. 
Information Systems Division 
5665 Plaza Drive, P.O. Box 6007 
Cypress, CA 90630-0007 
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CD-ROMs for NECing 
A line of small CD-ROM readers 

has been shown by NEC. Actually 
meant for the PC and Mac markets, 
the products can be attached to Sun 
workstations via the SCSI port. The 
InterSect CD- ROM reader lin e 
includes the InterSect CDR-74 exter
nal drive, the C DR-84 internal drive 
and the C DR-37 portable drive. T he 
74 and 84 support NEC's MultiSpin 
technology, which allows them to spin 
at 300 KB /s when retrieving data. 
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Both the 74 and the 84 also have an 
access time of 280 milliseconds. Pric
ing on the 74 begins at $675, while 
pricing on the 84 begins at $599. 

The portable 37, meanwhile, has an 
access time of 450 milliseconds and a 
data transfer rate of 150 KB/s. It 
weighs 2.2 pounds and has an option
al battery pack. Pricing on the 37 
begins at $449. 

NEC Technologies Inc. 
1255 Drive 
Wood Dale, IL 60191 
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Rep/ix Tips the Scales 
A UNIX-based fax management soft

ware package has been introduced by 
Samsung Software America. Called 
Replix , the product allows users to 

send, receive, route, view and manage 
fax directly from their desktop systems, 
including Sun workstations. The com
pany says that Replix allows users to 

fax directly from PostScript and ASCII 
applications, or to fax via email. 

Samsung says that Replix can be 
integrated with other applications and 
that it is scalable. Systems administra
tors can add as many users, servers or 
telephone lines as needed. It will be 
sold on a network flo ati ng-license 
basis. The base package, with two con
current clients and unlimited servers, 
starts at $2,395 . 

Samsung Software America 
One Corporate Drive 
Andover, MA O 1810 
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SecuritY. Software for 
SPARC Servers 

Software meant to protect SPARC
based systems from unauthorized 
modem access has debuted. The 
CoSECURE package from CoSystems 
is said to protect Sun and Solbourne 
systems from destructive users by 

SOLBOURNE MEMORY 
FirstScan II ◄ 

AnTeL offers 100% Solbourne Kbus-compatible memory 
at attractive third-party prices . Modules work in all 5 and 
SE series servers. The S128M and S32M are 128-Mbyte 
and 32-Mbyte modules respectively . Let your applications 
have a stretch without sacrificing an arm and a leg. 

Call for pricing at 1-800-RAM-ANTEL 

,ll~l11,·11·,;" ~E 625 Dig;a, o,;,e, s,;" 107 

II Plano, Texas 75075 
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Color Scanning for SPARC◄ 
Our newest FirstScan™ product makes it 
easy to add quality color images to your 
slides, documents, and presentions. All 

you need is FirstScan II and a 
Hewlett-Packard ScanJet Ile . 

• 

◄ 
◄ 
◄ Support for ScanJ et Ile (color) and ◄ 

ScanJ et Ilp (grayscale). 

All the control y:u need to quickly ◄ 
capture high-quality images. ◄ •~:r="I,..,.,,=, 

Support for the fil: formats that work 
with your applications - Sun Raster, ◄ 

PostScript, and TIFF. 

Unattended operati:n for bulk scanning. ◄ 
• 

Open Windows push-button interface and◄ 
full ASCII command line support. ◄ 

Call for more information! 

◄ AURORA 
TECH NO L O GIES 
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adding security protection to modem 
ports. The package intercepts incom
ing phone calls, qualifies them accord
ing to predetermined security parame
ters and then acts accordingly. 

CoSecure has a variety of security 
options, including time and date con
trols and dial-back capab ilities. The 
securi ty parameters are accessible on ly 
to the system administrator and can be 
either set globally or on an individual 
basis. The product places no limit on 
the number of authorized users or 
telephone lines. Pricing ranges from 
$595 for a single- lin e li cense to 

$3,995 for a license with no restric
tions on the number of telephone 
lines. 

CoSystems Inc. 
3350 Scott Blvd., Bldg. 61-01 
Santa Clara, CA 95054 
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Industrial Sensor 
Protectors 

A Massachusetts-based firm has 
shown a line of encapsulating protec
tors for harsh industrial environments. 

NEW PRODUCTS 

The protectors, from Electronics Spe
cialists, are meant for such applica
tions as process control, storage, 
chemical processing and so on, where 
sensors must exist in a harsh environ
ment and connect to compur-

ers by many meters of cable. The tra
ditional hazard to computers (includ
ing workstations) in such situations is 
that power surges or other dangers can 
be transmitted down the connector 
from the sensor to the system. 

Electronic Specialists' protectors 
exist on the lines between the sensor 
and computer to sh ield the system 
from power surges, spikes and radio 
frequency or electromagnetic interfer-

ence. They can be custom made or 
modified from existing off-the-shelf 
units. Pricing begins at $60. 

Electronic Specialists Inc. 
17 1 Main Sr. 
Natick, MA 01760 
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SPARC Support 
A MBus board set that enables 

manufacturers to build high-perfor
mance SPARC-based systems has 
been introduced by Nimbus Technol
ogy. The company, which specializes 
not in SPARC processors but in the 
support chips around SPARC proces
sors, says the product consists of 
Nimbus' own chip set plus a printed 
circuit board that can be manufac
tured by the buyer. The board wil l 
work with any MBus-based SPARC 
CPU, including the recently intro
duced Cypress Semiconductor and 
Texas Instruments Inc. superscalar 
variants. 

The board contains Nimbus ' 
NIM6000M chip set. This chip set 
includes a main memory subsystem, 

. .. more, much more. With one of the broadest lines of workstation memory 
available, extensive technical support, and unbeatable prices, MEGABYTE 
has become a leading supplier of quality memory expansion products for 
the workstation industry. 
But, did you know that MEGABYTE also offers disk. tape, removable and re
writable optical drives, as well as displays, network devices, and cables? 
MEGABYTE isn 't Just for memory anymore! 

■ Disk 
■ Tape 
■ Optical 
■ Removable CF""~ 
■ Network devices 
■ Displays 
■ Cables 

Samsung 
Toshiba 

Dataram 
Clearpoint 

Fujitsu 
Seagate 

Maxtor 
Exabyte 
Archive 

Allied Telesis 
Xylogics 

Z Micro 

1•800•748•5798 
619-793- 1104 • tax619· 793- ll24 

11772 Sorrento Volley Rd. Su. 160 Son Diego. CA 92121 
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an asynchronous and on-board I/O 
subsystem, an SBus high-speed I/O 
subsystem and a graphics subsystem. 
Pricing varies. 

Nimbus Technology Inc. 
2900 Lakeside Drive, Suite 205 
Santa Clara, CA 95054 
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Hot Rod RAM Disk 
A high-speed RAM disk has been 
introduced by Atto Technology. The 
SiliconDisk Pro ia a SCSI-2 solid state 
drive that offers access times of .02 
milliseconds and transfer rates of 10 
MB/s. 

NEW PRODUCTS 

The product has a capacity of 8 to 
512 MB, depending on configuration. 
It is built around a 68020 processor 
and is a dedicated 40-MHz SCSI-2 
processor. It automatically formats 
itself upon installation to support Sun, 
IBM, DEC, DG, SGI and HP. Pricing 
begins at & 4,995 for the 8-MB ver
s10n. 

Atto Technology Inc. 
Baird Research Park 
1576 Sweet Home Road 
Amherst, NY 14228 
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Fee, Fi, Fo, FOOi 
An SBus controller for FDDI has 

been introduced by Interphase. The 
4611 SBus FDDI Connection, along 
with the company's fiberHUB 1600 
concentrator, can provide Sun work
station and SPARCalikes with FDDI 
links. The product complies with the 
ANSI X3T9 FDDI stand ard an d 
comes with a SunOS dri ver that 
includes native TCP/IP support. 

With it, up to 16 SBus systems can 
be connected through the fiberHUB 

1600. The 4611 is a single SBus card 
and it supports fiber or twisted pair. 
Pricing for the fiber version is $2,395; 
the twisted-pair version is $1,895. 

Interface Corp. 
13800 Senlac 
Dallas, TX 75234 
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Nimbus Shows 
RAID from Unbound 

Unbound has introduced a fam ily 
of intelligent disk subsystems that can 
provide Sun Microsystems Inc., Digi
tal Equipment Corp., IBM Corp. PC 
and Apple Computer Inc. Macintosh 
systems with plug-and-play redundant 
arrays of inexpensive disk (RAID) 
storage. The RAIDSTORE subsys
tems use the high bandwidth and 
speed of a SCSI-2 connection to link 
a host computer with up to 35 5¼
inch SCSI drives for as much as 70 
GB of storage. 

Moreover, the product allows three 
different levels of RAID implementa
tion. These include RAID 0, which is 
basic disk striping without fault toler-

RENT TO OWN IN 12 MONTHS 
Conserve your capital budget on our special off lease and demo systems. 

SPARCstation IPC SPARCserver 670MP 
$575/mo* $4,583/mo* 

Invisible ◄ 
SBus Expansion! ◄ 

High reliability, superior data ◄ 
~tegrity, flexible placement, ◄ 

l11tellige11t 

Produrts 
4/40FC8 w/663 MB 
8 MB Memory 
16" Sony T rinitron 
663 MB Shock Mounted Disk 
3.5" Floppy 
Keyboard, Mouse 
New Warranty 

Includes three GX 
Workstation Seats! 

S670-120-128/3 
128 MB Memory 
Dual 1.3 GB Shock Mtd. Disks 
CD ROM 
New Warranty 

·First month rent required in adva"ce. Title 'MIi pass after receMng 12 payments a'ld one additional payment 
equal to one month payment ~us 50% of a secorn montt-s payment. Subject to credrt approval. 

OTHER OFF LEASE SPECIALS 
SPARCstation 2 ....... 4/75 GX-32 +1.3 GB ..................... $1,449/mo* 
SPARCstation 1+ ..... 4/65 FGX-8 + 234 MB ...................... $630/mo* 
SPARCstation SLC .. 4/25 FM-8 ......................................... $220/mo* 
SUNstation ............... 3/80 M-4 ........................... $2,400 or $220/mo* 
SUNstation ......... 3/60 CS 327 MB+ 60 MB Tape ... $2,495 or $230/mo* 
SUNstation ............... 3/60 FC-8** ...................... $1,900 or $160/mo* 

** PERFECT LOW-COST SONY TRINITRON X-TERMINAL! 
SUN os ............. 4.1.1 ............... TAPE $250 .............. CD ROM $200 
CD-ROM or TAPE DRIVE added to above systems ........... $59/mo* 

Spare boards & parts available - Call 

BUY•SELL•LEASE•TRADE 
"WANTED: USED SUN SYSTEMS" 

~ (714) 632-6986 
~SE FAX: (714) 632-9248 
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field-proven , plug-and-play 

installation. Important attributes for ◄ 
SBus expansion. Works so well you ◄ 

can forget that it's ther e. 

Aurora invented SBus expansion - SBox™ ◄ 

Proven - large installed base. ◄ 

for SPARC® 

Wori•statio11s 

Simple installation - :o software required. 
• 

Flexible - SBox can be placed 
over 100 feet from the host. 

• 
Special conf\,"lll'!ltions - dual graphics 

card support. 
• 

■ ◄ 
◄• ◄ ~¥!!. 

Catalyst 
Advant:lf:,)('. 
Pnignm 

More slots - up to 8 slots from 1 host slot. ◄ 

r~~~C?o~s ◄ 
Call for more infonnation! 

Lifet i me Support 

Circle No. 9 on Inquiry Card 

Aurora Technologies 
17 6 Second Avenue 
Waltham, MA 02154 
617-290-4800 
617-290-4844 fox 



ance; RAID 3 , w h ich permits striping 

of up to 35 d isks w ith parity written 

to a spare drive; and RAID 5 , which 

sp reads da ta parity information across 

all disks. 

RAIDSTORE subsystems are avail

able in a var iety of cabinet and rack 

configurations. Storage ranges from 

7 .5 G B to 70 G B. Pricing ranges 

NEW PRODUCTS 

fro m $35,224 to $27 0 ,368. 

Unbound Inc. 

1795 1 Lyons Circle 

Huntington Beach , CA 92647 

Circle 130 

SI Developer's Tool Kit 
SPARC International h as announced 

the D eveloper's ToolC hest, a compre-

Books for System Administrators 

TCP/IP 
TCP/IP Network 
Administration 
By Craig Hunt 
470 pages (estimated), 
ISBN 0-937175-82-X, 
$29.95 (estimated) 

A complete guide to 
setting up and 
running a TCP/IP 
network for practicing 
system 
administrators. 

..._ ______ .. Covers how to set up 

your network, how to configure important 
network applications, including sendmail , aod 
discusses troubleshooting and security. Covers 
BSD aod System V TCP/IP implementations. 

Managing UUCP and Usenet, 
10th Edition 
By Tim O'Reilly & Grace Todino 
368 pages, ISBN 0-937175-93-5, $27.95 

For all its widespread use, UUCP is one of the 
most difficult UNIX utilities to master. This 
book is for system administrators who want to 
install and manage UUCP and Usenet software. 
"Don't even TRY to install UUCP without it!'' 
- Usenet message 456@nitrex.UUCP 

Managing NFS and NIS 
By Ha/Stem 
436 pages, ISBN 0-937175-75-7, $27.95 

Managing NFS and NJS is for system 
administrators who need to set up or manage a 
network fi lesystem installation. NFS (Network 
Filesystem) is probably running at any site that 
bas two or more UNIX systems. NlS (Network 
Information System) is a distributed database 
used to manage a network of computers. The 
only practical book devoted entirely to these 

"'",,,"'"'"-"-=- subjects, this guide is 
a "must-have" for 

A NFS 
"'"' NI 

anyone interested in 
UNIX networking.· 

Essential System Administration 
By Eleen Frisch 
466 pages, ISBN 0-937175-80-3, $29.95 
Essential 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 basic administrative 
functions, on al l major versions of UNIX. 

System Performance Tuning 
By Mike Louk/des 
336 pages, ISBN 0·937175•60-9, $24.95 

System 
Performance 
Tuning 

System 
Performance 
Tuning answers the 
fundamental 
question: "How can 
I get my computer 
to do more work 
without buying 
more hardware?" 
Some performance 
problems do require 
you to buy a bigger 

.,.,., .. ___ ,. or faster computer, 
but many can be 

solved simply by making better use of the 
resources you already have. 

Practical UNIX Security 
By Simson Garfinkel & Gene Spafford 
512 pages, ISBN 0-937175-72-2, $29.95 

Tells system administrators how to make 
their UNIX systems-either System V or 
BSD-as secure as they possibly can be 
without going to trusted system technology. 
The book describes UNIX concepts and how 
they enforce securi ty, tells how to defend 
against and handle security breaches, and 
explains network security (including UUCP, 
NFS, Kerberos, and firewal l machines) 
in detail. 
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hensive set of source and binary inter

face sp ecifications and tools en abling 

software d evelop ers to move applica

t ions to SVR4 and the SPARC C om

pliance D efinition 2 .0 . T h e Tool

C hest , which is being distributed on 

C D -ROM, includes a series of on-line 

b ooks-the SPARC Architecture Ver

sion 8 M anual, the System V Applica

tio n Binary Interface manual, th e Sys

tem V Application Binary Inte rface: 

SPARC Processor Supplem ent , the 

S PARC C ompliance Definition 2.0 

fo r SVR4, the System V Interface Def

inition (SVID) Release 3 , and Migra

tion guides from nine assorted com

puting environments to UNIX SVR4. 

The kit also co n tains the SPAR C 

Migration Tool , a source m igration 

too l to mi n imize porting effort. 

Pricing on the various pans of the 

ToolC hest varies. Users select the tools 

they want and then pay for access to 

them. Cost ranges from $28 to $395 . 

SPARC International 
535 Middlefield Road 

Suite21 0 

M enlo Park, C A 94 025 

Circle 131 

Turbo laser Printer 
A high-speed PostScript laser printer 

h as been introdu ced by the U .S . sub 

sidiary of the Swedish firm Facit AB. 

The P5160-Turbo is a 16-ppm printer 

based on a Weitek 8220 processor. It 

supporrs PostScrip t Level 2 and auto

matic emulation simulation-the latter 

m eaning that the printer automatically 

switches to select the emulation need

ed to do the job at h and , whether th at 

b e PostScript or HP Laserjet. It also 

h as concurrent hot-port switching, 

which enables the printer to determine 



NEW PRODUCTS 

which interface is receiving data when 
more than one interface is connected 
at the same time. 

The PS 160-T urbo comes standard 
with 2.5 MB of memory, expandable 
in 1-MB increments up to 4.5 MB. 
AppleTalk, RS-422 and RS-232 inter
faces are available. There is a 250-
sheet drawer under the printer itself. 
List prices begin at $4,439. 

Facit Inc. 
400 Commercial St. 

Manchester, NH 03101-1107 
Circle 132 

Corrections 
The address of ZCode Software 

(SunExpert, April), vendors of Zmail, 
is 4340 Redwood , Suite BS0, San 
Rafael, CA 94903. 

The address oflntegrix Inc. (SunEx
pert, May) is 1200 Lawrence Drive, 
#150, Newbury Park, CA 91320. 
SunExpert regrets the errors. ~ 

Upgrades, Enhancements, Additions ... 
• Wavecracer has introduced new soft
ware for its massively parallel comput
ers to produce large 2D and 3D 
image-processing applications. Wave
Tracer Inc. , 289 Great Road, Acton, 
MAO 1720. Circle 133 
• The database Db_ VISTA III has 
been renamed Raima Data Manager 
by vendor Raima, which says it is now 
targeting the commercial market. 
Raima Corp., 3245-146th Place SE, 
Bellevue, WA 98007. Circle 134 
• Lasertechnics has announced two 
new device drivers that allow Sun 
workstations to print high-resolution 
continuous-tone images on the com
pany's DRI gray-scale printer. 
Lasertechnics Inc., 5500 Wilshire 
Ave. NE, Albuquerque, NM 87113. 
Circle 135 
• Ceram is shipping in the United 
States an accelerator card for Sun 
SPARCstations that boosts perfor
mance by replacing slower fixed disk 
swap partitions with fast access memo
ry. CERAM Inc., 2260 Executive Cir
cle, Colorado Springs, CO 80906. 
Circle 136 
• Digital Tools has ported its Auto
PLAN project-management software 
to Motif on Sun. Before, the product 
had run on Open Look. Digital Tools 
Inc. , 18900 Stevens Creek Blvd ., 
Cupertino, CA 95014. Circle 137 
• Version 2.2 of XRT /graph has been 
announced by KL Group. The new 
version of the graph widget and devel
opment tool kit includes combination 
graphs, area graphs, dual Y axis, loga
rithmic axis, multiple text areas and 

an optional 3D look for bar and pie 
charts. KL Group Inc., 134 Adelaide 
St. E., Suite 204, Toronto, Ontario, 
Canada MSC 1 K9. Circle 138 
• Frame Technology is now shipping 
FrameMaker and FrameViewer 3.1 on 
the Open Look GUI. The products 
will be on CD-ROM. Frame Tech
nology Corp. , 1010 Rincon Circle, 
San Jose, CA 95131. Circle 139 
• Cayman Systems, which specializes 
in connecting UNIX and Apple sys
tems, has released updated software 
for GaterBox, GaterBox CS and 
GatorBox GX. Release 2.1 of the soft
ware allows closer integration of 
TCP/IP, AppleTalk and DECnet. 
Cayman Systems Inc. , University 
Park at MIT, 26 Landsdowne St., 
Cambridge, MA 02139. Circle 140 
• The Uniface 4GL and development 
environment now supports Ingres 6.4. 
The Uniface product is a develop
ment environment that supports mul
tiple databases. Uniface Corp. , 1320 
Harbor Bay Parkway, Suite 100, 
Alameda, CA 94501. Circle 141 
• Rabbit Software and J 1 Systems 
have announced a joint marketing 
agreement by which Jl 's Control Unit 
Terminal (CUT) 3270 emulation 
software will be available as the Rab
bitSTATION CUT coax adapter. The 
new product will operate with Rab
bit's coax board and Rabbit's Cricket 
pocket coax adapter for laptop sys
tems. Rabbit Software Corp., Great 
Valley Center, Seven Great Valley 
Parkway East, Malvern, PA 19355. 
Circle 142 
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Macintosh ® and MS-DOS ® File Transfer Software 
for UNIX ® Workstations 

The non-network solution for 
file transfers! 

:.\TE OMPUTER ROUP 
PEN SYSTEMS INTEGRATOR 

SUN/OS 
LAN Man 

C8IIECTMTY COMPATIIILITY FLEX-.m PRIIDUCTMTY 
Sun 

NDYIII 

Walffleet 

Clblatron 

Microsoft 

Cayman Systems 

Disk 

Tape 

Optical 

Jukebox 

TGV Memory 

Upgrades 

Rentals 

Leases 

Trade-Ins 

Legato Networker 
Backup 

Oracle 

FrameMakar 

AutoPLAN 

SPARC Laptops Xerox Scan Worx 

Alter*x 

(617) 623-3100 x134 
Call the Integration Specialists 

FAX (61 7) 628-6211 
52 Roland Street ----~~.J Boston, MA 02129 



The Best Way To Improve Your 
NFS Network Performance 

Is To Use It Less!! 

eNFS/Cache 
eNFS/Cache reduces both server load and network traffic by 

caching server information on the local disk of a Sun NFS 
client. Files, directories and symbolic links are cached. 
To give the system administrator the utmost fl exibility, 

caching may be controlled on a mount point by mount point 
basis. eNFS/Cache is completely compatible with standard 

NFS and requires no changes to NFS servers. 
For more information about eNFS/Cache please contact: 

INTERSTREAM, Inc. 
150 1 Reedsdale Street, Pi ttsburgh, PA 15233-2329 

412-323-8000, 4 12-323- 1930 (FAX) 
info@interstream.com 

I NTERSTREAM 
NFS is a registered trademark of Sun Microsystems, Inc. 

The name eNFS/Cache is exclusively licensed to [NTERSTREAM, [nc. 
INTERSTREAM, Inc., is a licensee of Sun's ONC/NFS trademark. 

cO 
FUJITSU Internal External 

330Meg 12ms, 240K, 4400RPM $1089 $1189 
520Meg 12ms, 240K, 4400RPM $1259 $1359 
675Meg 16ms, 64K n/a $1439 

1070Meg 14ms, 256K n/a $2099 
Five Year Warranty on all Fujitsu Drives! 

~ 
213Meg 15ms, 64K, 1 yr. $699 
340Meg 13ms, 64K, 1 yr. $1 099 
535Meg 12ms, 64K, 1 yr. $1239 
675Meg 12ms, 256K, 2 yr. n/a 
1027Meg 13ms, 256K, 2 yr. n/a 
1470Meg 13ms, 256K, 2 yr. n/a 

$799 
$1199 
$1339 
$1499 
$1999 
$2599 

@pecial! 4Meg SIMM $140) 

Call for current erice on: ~ 
Optical & CD Drives ~ 
Exabyte Tape Drives Mrr,:~ H~us 

ROI Laptop Computers i;Vft n 
Memory Upgrades HRRD DRIVES 

♦ Toll Free Support ♦ 30 Day Money Back Guarantee 
♦ 1 Year Replacement Policy ♦ Established 1987 

r:!C II iii~ 
1-800-637-4 7 43 

9-6 M-F ♦ 713-333-2638 ♦ FAX 713-333-3024 
1110 NASA Rd 1 #306 Houston, TX 77058 

Circle No. 305 on Inquiry Card 

BUY, SELL and TRADE 
EVERYTHING UNDER THE 

sun 
microsystems 

t'f SPARC workstations 

t'f SPARC servers 

t'f SUN-3 series equipment 

t'f SUN disk, tape & add-in memories 

Trade in you r DEC, 
DG or other hardware . 

Needed to buy: 
Large quantities of IPX's 

and ELC 's. 

We also offer the best deals on 
DEC and Data General systems. 

SECURITY COMPUTER SALES, INC. 
622 Rossmor Building 
500 No. Robert Street 
St. Paul , MN 55101 

• ACTIVE SCSI Terminators 
• 1ft. SCSI Peripheral Cables (In Stock) 

• Molded SCSl-2 Cables 

• SCSI Cables For SparcStation, RS/6000 , 

HP, DEC, Silicon Graphics ... 

Custom Configurations Available 

- D850 , Centronics , SCSl -2 , etc . 

- Internal Ribbon Assemblies 

All cables meet ANSI SCSI specificat ions 

and have a lifet ime warranty . 

Competitive Prices-Call for a price quote . 

Call Toll Free 1-800-877-1985 
& System Connection,. 

"The SCSI Cable Experts " 
441 East Bay Blvd Provo UT 

Circle No. 306 on Inquiry Card 
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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. 

Modems 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 Email: office@world.std.com 

Project a SPARC Image, Portably 

Portability and screen projection are indispensable to sales presen
tations, trade shows, seminars, training sessions, and more. The 
Sunburst Presentation Series™ provides you easy-to-use color 
projection technology integrated with SPARCstation laptops. You 
can even manipulate your applications directly on the projected 
image using our laser wand! 

• Gain a complete, portable Sun presentation environment 
• Save money and hassles carrying everything in one hand 
• Setup and run demos in less than 5 minutes 
• Manipulate applications with a laser wand 
• Maintain control over any size audience 

Integrating UNIX Technologies I swnburst computers 
187 Calle Magdalena, Encinitas, CA 92024 
(619) 633-1680 Fax: (619) 633-1169 
e-mail: sales@sunburst.com 

To Advertise Call Carol Flanagan At (617) 738-3402 

IVIARKETPLACE 

XUR5/GNU CDROM $39.95 
All the GNU source code, the entire Xl 1R5 
distribution (patchlevel nine), the 
comp.sources.x archive, and SPARC binaries. 
No compiling needed, just install and run. 

Usenet, Unix-C CDROM $39.95 
Over 600 MB of source code. All of 
comp.sources.misc,sun,unix,garnes etc. 
Altsources, Simtel Unix-C Archive. An 
invaluable resource for any programmer. 

Walnut Creek CDROM 
1547 Palos Verdes Mall 
Suite 260 
Walnut Creek, CA 94596 ~ ••••*. 
+l 800 786-9907 :::._.. 

+1510947-5996 
+l 510947-1644FAX 



40 MHz/ 28.5 MIPS 
32MB RAM 

E 
426MB Hard Disk 
1.44 MB Floppy 
Sin le-slot Sun GX Card 
20" Color 1280x1024 
Keyboard & Mouse 

~ ~~ SunOS/O enWindows 
1-

SPARC-I+, 8mb ram, 20" color ... $5,200 
1.6GB Hard Disk, Plug & play ..... . $2,995 
5.0 GB External Tape Drive .......... $2,195 
Memory, Optical Disks, Scanners 
Lotus 123, dBase, WordPerfect, PixelFX 

· or a new light on Y.Our workstation 
Xpert Image, Inc. 
2550 Gray Falls (713) 558-6788 
Houston, TX 77077 

THE CONCORDE GROUP, LTD. 

We Buy and Sell 

Sun Microsystems 
New• Used• Refurbished 

• Workstations • Servers 
• Peripherals 

All types: 

• Sun CPU Boards 
• Sun Memory Boards 
• Sun Frame Buffers 

• Sun Monitors 

Low Prices 
Immediate Delivery 

Call John Varel at: 
Tel: 800-225-7213 • Fax: 808-637-3325 

The Concorde Group 
280 Lincoln Sreet • Boston, MA 02134-1319 

IVIARKETPLACE 

1·<Yrus 

WE OFFER: 
• A complete line of Sun Microsystems 
upgrades , including the new !PX 16 MB 
module. 

• Upgrades for the H/P Apollo DN and 
9000 series, and IBM RISC 6000. 

• Upgrades for DEC, Data General and 
Silicon Graphics, as well as a complete line 
of personal computer memory. 

NEED MORE 
MEMORY? 

• Lifetime guarantee, 24 hour replacement 
policy, and same day shipping on most 
products. 

• Special Pricing: 
lx9 - 70 NS SIMM @ $40.00 
4x9 - 70 NS SIMM @ $135.00 

4 MB SIMM SUN ELC. !PX @ $165.00 
16 MB SIMM SUN !PX @ $575.00 

• &ti'E- =- 2 - ES EMPiECii- ·-YOUR BEST BET YET! 
24835 E. La Palma " B" • Yorba Linda, CA 92687 • 800-466-7488 FAX (714) 692-0902 

• OLIT/X 
Windows 
Training 

• 5 day intensive 
on-site course 
for programmers. 

• Course designed 
and presented 
bythe ■ author. 

~,I.Y,l,R 

Plotting more than 
1001000 data points 

IS a big job ... 

Xplot makes it easy! 
Get an early, colorful, and quick look 

at large volumes of data and eliminate 
unnecessary information before 

it is printed. Only $495 

"There's notlung that compares 
with it for ea.se of use."-Sandia Labs 

8MIIOllj 
on Sun 

1-800-543-4999 
See us at 
Sun World Expo 
Booth #957 
Fax:415-967-5528 
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Advertiser's 
Index 

national sales manager: LINDA LIEBICH 

SALES OFFICES 

New England 
Joan Donahue 
31 Shipway Place 
Charlestown, MA 02129 
Phone: (6 17) 242-3042 
Fax: (6 17) 241-2815 

New York/Mid-Atlantic/ 
Southeast 
D. Douglas Johnson 
1625 Oak Hill Rd. 
Chester Springs, PA 19425 
Phone: (2 15) 935-8522 
Fax: (215) 983-0655 

Mid-West/Mountain States/ 
Canada 
Robert Wentz 
1355 North Sandburg Terrace 
C hicago, IL 60610 
Phone: (3 12) 649-671 7 
Fax: (3 12) 649-6735 

Southwest 
Linda Liebich 
11 782 Jollyville Rd., Sre. 102A 
Austin , TX 78759-3966 
Phone: (512) 33 1-7076 
Fax: (512) 33 1-7788 

Southern California/ 
Nevada 
Diane Hargrave 
World Savings Center 
11601 Wilshire Blvd., Sch fir. 
Los Angeles, CA 90025 
Phone: (3 1 0) 575-4805 
Fax: (3 1 0) 575-1890 

Northern California/ 
Oregon/Washington 
Robert S. Pack 
1030 East Duane Ave. , Suite F 
Sunnyvale, CA 94086 
Phone: ( 408) 732-0818 
Fax: ( 408) 730-0702 

Product Showcase/ 
Classifieds/ Postcards 
Carol A. Flanagan 
Manager, telemarketing sales 
1330 Beacon Sr., Suire 220 
Brookline, MA 021 46-3202 
Phone: (61 7) 738-3402 
Fax: (617) 739-7003 
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UNIX printing just became this easy. 
It's simply a matter of having the right connections • • • 

When we decided to create our UNIX print 
server we knew it had to be well connected . 
So we built-in full support fo r TCP/IP 

Our host software in stalls in seconds; It 's 
that easy. And printing with FastPort 

and all the most popular versions of 
UNIX from the leading workstation 
vendors such as SUN, HP, DEC, 
and IBM. We equipped it with a 
high speed seri al port and a high 
speed parallel port so your 
favorite printers will become 
fluent in TCP/IP. We eliminated 
all the cabling hassles by 
including 1 0BaseT, Thinnet, 
and Thicknet ports. 

- .. - . ----

""·" FASTPORT \ \ \ \ 
NHWORK "IUl\l f SERVER <t.. ._ 

-~ <r~ -· 
0 , -· o 0

• o, O ·-· 0 

MiLAN. Doing more for less. 

won't slow you down . It is designed 
to stay ahead of today's super-fast 
printers and plotters . When you're 
using X or ASCII, workstations or 

mainframes, any printer can now 
become a network printer. When 

determining the future of your 
UNIX printers, give them the 
power we gave our FastPort. 

Make sure they all ha,·e 
the right connections ... 

$899.00 US li s t Pnce. 

Please inquire about our full line of Ethernet connectivity products. 

Call for the dealer nearest you. 
408 • 752-2770 
FAX 408 • 752-2790 
E-Mail: fpinfo@rnilan.com 

MiLAN 
10 MTC 1991. FostPort Is a tradename of MiLAN Technology Corporation, 

Circle No. 28 on Inquiry Card 

MiLAN Technology Corporation 
894 Ross Drive, Suite 105 

Sunnyvale, CA 94086 

All other products are trademar~.s of their respected owners 



When You Need Wide Area Networking, Talk to the WAN Experts 

You need UNIX WAN Expertise 
Multiport serial boards are great for local terminal hook
ups. But when you start configuring them for remote 
UNIX applications with modems and multiplexers, the 
going gets a little rougher. We get lots of support calls 
from UNIX users trying to get their multiport serial boards 
to work with our modems and muxes. 

Multiport Serial Boards, from Multi-Tech 
That's why we're introducing our own line of UNIX mul
tiport serial boards, in both 2- and 8-port versions. Our 
faster processors (16 MHz) and bigger buffers (SOK per 
board) make them perform better in WAN applications, 
with higher throughputs (up to 115K bps). And with 
both hardware and software flow control, our serial boards 
work with a wider variety of local and remote hardware. 

When the Going Gets Rough, Call Us 
Multiuser WAN communications go smoother when your 
serial boards are designed with UNIX WAN in mind. 

UNIX is a registered trademark of UN IX System Laboratories, Inc. 
Copyright © 1992 by Multi-Tech Systems, Inc. 

With Multi-Tech serial boards, your SLIP connections, 
UUCP file transfers, high speed dial-in/dial-out and multi
plexing applications can be accomplished without the 
sting. And at a surprisingly lower cost. 

To learn more, please call us at 1-800-328-971 7. 

MultiTech® 
Systems 

The right answer every time. 

Multi:fech Systems, Inc., 2205 Woodale Drive 
Mounds View, Minnesota 55 11 2 U.S.A. 
(612) 785-3500, (800) 328-971 7, U.S. FAX (61 2) 785-9874 
International Telex 4998372, International FAX (61 2) 331-3 180 
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